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General notes for the English version of the ARIB Standard 32A

The rights of copying and distribution for these materials are ascribed to the Association of
Radio Industries and Businesses (ARIB) :

The original "Integrated Dispatch Radio System ARIB Standard (RCR STD-32A)" is written in
Japanese and has been approved by the 2nd Standard Assembly (November 15, 1995). This
.document is the translation of the Standard into English.

The note about IPR (Industrial Property Rights) in the INTRODUCTION of Fascicle 1 of this
document applies to the use of Essential IPR for the ARIB Standard in Japan. If the ARIB
Standard is adopted outside Japan, Essential IPR will be treated in accordance with policies
stated by each IPR owner. The IPR owners are, however, expected to apply the rules of the
preface of the "Guidelines for Treatment of Industrial Property Rights in connection with the
ARIB Standard” (September 5, 1995, approved by the Ist Standard Assembly). The preface of
these Guidelines states that it is "desirable that the Essential IPR which relates to any or all parts
of the contents of the ARIB Standard should be used free of charge by anyone and that it would
not block the use of such Essential IPR in any other country where such an ARIB Standard is
adopted".
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INTEGRATED DISPATCH RADIO SYSTEM (IDRA) ARIB STANDARD

INTRODUCTION

Association of Radio Industries and Businesses (ARIB) has ‘been investigating and
summarizing the basic technical requirements for establishing standards for developing a
digital mobile telephone system. These will appear in the form of ‘standards and
specifications governing the use of radio facilities and equipment’.for systems that transmit
over radiowaves. The standards are being developed based on‘the participation of and
discussions with the various radio equipment manufacturers, operators and users. :

The standards and specifications contained herein will serve as guidelines for developing
standards for private use based on the publicly established technical standards in Japan. Their
purpose is to enable effective use of radio frequencies by avoiding interference among users,
conflicts among the standards of individual operators, and so forth, so that all parties
involved, including radio equipment manufacturers, users and others will be able to ensure
the quality and compatibility of radio facilities and equipment.

These standards are being established principally for “Integrated Dispatch Radio System
(IDRA) Radio Interface”. In order to ensure fairness, impartiality and openness among all
parties involved, during the drafting stages, we invite radio equipment manufacturers,
telecommunications operators and users both domestically and overseas to participate openly -
in the activities of the Standards Assembly so as to develop standards ‘with the total
agreement of all parties involved. e o Lk S

The scope of application of these standards covers the minimum ‘requirements for
communications. They are designed to serve as practical guidelines for telecommunications
equipment operators in developing original specifications and systems that fall within the
scope of the standards. - S

We hope that the standards will aid all pa_rties involved, including radio equipment manu-
facturers, telecommunications operators, users and others in the development of an excelient
radio telecommunication system. R ‘ :

Note : Although this ARIB Standard contains no specific reference to any Essential
Industrial Property Right relating thereto, the holder of such Essential Industrial
Property Right states that "YYY" is the holder of the Industrial Property Right
"XXX" covering this ARIB Standard and agrees not to assert such right "XXX" and
to grant a license unconditionally to the use of such right "XXX" to anyone using this
ARIB Standard. However this does not apply to anyone who uses this ARIB
Standard and also owns and lays claim to any other Essential Industrial Property
Right whose scope is included in any or all parts of the contents of the provisions of
this ARIB Standard. ’
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" Chapter 1 General

1.1 Overview

This standard specifies the radio section interface of the telecommunication system used for digital
multichannel access system in the 800 MHz and 1.5GHz frequency bands (hereinafter, “Digital MCA
System”). '

This system will specify the Jand mobile telecommunication specified in accordance with article 49-7-
2 of the Japanese Radio Facility Regulation (“Musen Setsubi Kisoku”). '

1.2 Scope of the Standard

This digital MCA system consists of a repeater station, mobile stations, and control stations. This
standard specifies the radio section interface of the digital MCA system as indicated in Fig. 1.2-1

e <7 \
t? Antenna
P-S-TNforh-er N Mobile Station
network
Repeater
Station W Antenna
“TT Interzone |
- ,.Iiif‘.k.l.i‘f‘:’s,.-. Conirol Station
Specified Point

Fig. 1.2-1 Configuration of the Digital MCA Land Mobile Communication System

1.3 Principles for Standardization

This standard specifies the following articles, considering coexistence and mutual connectivity of the
systems.

(a) The descriptions of Chapter 3 “Specification of Radio Equipment”

{b) Next specifications
. Essential specifications to perform basic connection and basic services
+  Optional specifications, such as protocols, which will be able to be selected and which are

next importance to the above essential specifications.

In addition, future expandability and flexibility of the selections are taken into account. Careful
consideration should be taken, as well, not to hamper non-standardized specifications.
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The following rules apply to the unused mformation elements in Chapter 4 “Cormmunication Control
System”.

Reserved : Refer to the field or bit pattern reserved for the future expansion of the RCR standard
Use is restricted to that specified in the RCR standard.

Reserved field must be trar'ismitted with ‘0’s u_zi_il_e_ss_ otherwise specified.
Option : Refer to the field or bit pattern; used arbitrarily.

Preparatory : The usage is the same as. for “Opuon” Itis calied “Preparatory in the cases where the
RCR standard recommends using an extension of & particular information element.
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Chapter 2 Outline of the System

2.1 System Configuretioh' o

The d1g1ta1 MCA system cons1sts of control statlons moblle stauons (mcludmg portable stations), and
a repeater station. The basic communication occurs between a control station and a mobile station, or
between mobile stations using the repeater station.

A collection of control station(s) w1th mobile stations, or mobile stations only (heremafter Fleer),
among which communications occur, has its own unique identification code (Fleet ID). All radio
stations in the fleet perform the1r commumcatxon on the radio channei spemfled by the repeater statlon
using MCA system

The basic concept of the digital MCA system is illustrated in Fig. 2.1-1.

t frame(90ms)
i R

123456 Tx i Rx1| Rx2
Er/f1 0 {clsis|sisis

9

L]
-

Bo/fa |S|S[S S N
. _ Repeater |

Channel configuration .. .1 Station - | -
in the repeater . -

C: Comml charmei
8: Commumcauon channel

Control .
or mobile k
station

Service Area
" "Fig.2.1-1 Basic Concept of the Digital MCA System

The digital MCA system consists of a repeater station, control stations, and mobile stations. In Fig.
2.1-1 the symbo}s (“Al”, “B2”, etc.) represent each control station or mobile station. The letters
represent a fleet ID; the numenc foﬁowmg represents an 1nd1v1dua1 ID thhm the ﬂeet The shaded
parts represent the radio stations carrying out the commumcation or radio channels in use, and the
unshaded parts represent radio stations in an idle state or ‘radio channels not in use.

As shown on the left side of Fig. 2.1-1, the required frequency resource (Outbound carrier
frequency/lnbound carrier frequency : F1/f1, F2/f2, ~ Fn/fn) is assigned to the repeater station of the
digital MCA system concemed from the total frequency resource allocated for digital MCA The
control channel is assngned to a cartier frequency A control station or a mobile station transmits a calt
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request to the repeater station via that control channel., The repeater station then performs the call
control process on that request. R B

The repeater station assigns one or more available channels, from the assigned frequency resource to
the fleet where the requesting station belongs. In Fig. 2.1-1, “Ceh” represents the control channel, and
“S2 - 3 ch” and “Sn - 5 ch” represent communication channels. The first number following X

represents a carrier number arid the second number répresents a slot number,
2.1.1 Basic Configuration of the System
(1) Radio Stations in the System

‘The basic digital MCA system consists of one repeater station, multiple control stations and mobile
stations. S :

(2) Channels of the System
(A) Radio Channels
The radio channe}_is_;.us'ed"'for_ cozﬁmuhic:afions. include the control channel and the

communication channel. These chaninels are described below. R TR T

' Table 211 Physical Channel Type

Control Channel~ ~ | This is a physical channel to be used to control call connection, -

Communication Channel | This is the channel on which dommunicaﬁon takes plase after it is
T : 7o |-assigned to a fleet (or a part of mobile stations in a single fleet) by
‘the repeater station. “Communication” includes non-voice signal
transmissions such as data, fax, etc..

However, the radio channels.contain TDM/_TDMA 1n the digital MCA system, so that the radio
channel described does not have one-to-one correspondence with the radio carrier {as in the
analog MCA system). In the TDM/TDMA system, the radio carrier is segmented into frames at
regular time intervals, then the frame is further divided into slots dépending on the number of
multiplex. Consequently, the radio channels are formed with the collection of slots occupying
the same position in successive frames.

I the digital MCA system, a combination (one or more) of the control channels with multiple
communication channels (managed by the 'COxi]:rOI'éhahr;eIS) forms a radio channel system. The
radio channel arrangement is outlined below. L

{a) Control Channel
One control channel can éoh_sist of one or more slot_é'.iin a frame on a single carrier. Multiple
control channels can be arranged either on a single carrier or on several different carriers,
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(b) Comimunication Cham_lg_l

Using a tepeater station, the system assigns 4 communication channel to a fleet or to mobile
staions and control stations in the fleét every time a call is requested. Communication
includes not only normal voice signal transmission, but also.non-voice signal transmissions
such as data, FAX, etc. In priﬁcipie, the communication channel assigned by the repeater
station consists of one slot in a frame; however, it may also consist of multiple slots as
required.

The radio carrier containing one or more control channels is defined as the control carrier,
while the radio carrier consisting of communication channels is the communication carrier.

~ (B) Other Chanpels_for Communication .

" In the digital MCA system, it s possible to link to the PSTN/PSDN/ISDN (provided by the
first-class telecommunications common carriers) at the repeater station or control station, . -~ -
Tt is also possible to link to other repeater stations with a dedicated line or ‘o.t_he.;means._;
(3)  Equipment Configuration
“A repeater station, a control, sf&tioh; and z,t‘_ni'obile sta'ti'ouzn 'in""‘che: dxgltaEMCA 'syste_rr:;:iziélﬁ:de the

‘radio equipment, the adapter equipment; and the power supply equipment (as shown in Fig. 2.1-2
and Fig. 2.1-3, respectively).:~ o T B N :

" Radio Equipment el S
R - : R Antenna T :
Adapter g ‘Transmitter-1 -
Equipment .
Monitoring Equipment Control Eqm;)ment T
pi Transmitter-2 o e
Memory Equipment
Power . . _ e - Lo
-Supply : : o e
Motor Generator- . : ... - T
: e $4 Transmitter-n - b
e Othermetwork — . T .
Cevewenne el o Interface Adapter - - Receiver-1 K
PSTN(Other network} : . '

.: L 4 Receiver-2 . [~ T
VN S Repeater = g
SRR NS Interface Adapter .
1ntes-zone Link Lin [ T e : :

e T Receiver-n

Fig. 2.1-2 Repeater Station Configuration of the Digital MCA System
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Acia ter o - X P
quipenem * "1 Control Equipment Transmitier-n -
' Méﬂlbry '
' IS)SI‘;%I —>f  Equipment Receiver-n

Fig. 2.1-3 Mobile Station/Control Station Configuration of the Digital MCA System

2.1.2 ‘Offered Services

The services offered by the digital MCA system include basic services, optional services, and other
network interconnect services. The optional services and the other network interconnect services may

be offered, along with the | basic services.
PSTN/PSDN interconneéct call is excluded.

(1) Basic Setvices

However, the combination of an inter-zone call with a

Transmission | Voice communication Voice signal
Contents Nonvoice communication Data, Video, Fax, etc.
‘Commuinication | Group call. -~ " { ARadio station belonging to a fleet can fransmit 1o
Mode « - oof o e all or a part of radio stations in the same fleet.
Individual cafl A Radio station belonging to a fleet can transmit to
one of radio stations contained in the same fleet,
Connection Local call a call at a single repeater station
Mode Inter-zone call a call at plural linked repeater stations

(2) Optional Services - | - L

Voice-Nonvoice Simultaneous communications with different

simultaneous transmission contents can take place by

communications; assigning multiple communication channels for
e acall. -

! o High speed data Data transmission at higher rates can take place
Plural Channel communication by assigning multiple communication channels
Assignment T | foracall. - e

: Full-duplex - Communication can take place in full-duplex
communication mode by assigning multiple communication
B channels for acall. '
Simultaneous plural calls Two or more of simultancons and independent
within a single fleet calls can take place by subgroups made up of
e e radio stations comprised in a single fleet,
Special Channel Prioritized channel Communication channel can be assigned with
Assignment assignment priotity for an emergency call, etc..
Special Communication | Scrambled . ... .| Secured communication can take place.
Service B communication function T ' '

Note 1:

A subgroup consists of a part of radio stations among all mobile and control

that organize a fleet,

stations
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(3) Network Iriterconnect Services

T PSTNPSDN~ - ] Communication can take place with PSTN/PSDN provided by the first’ '
- interconnect service <= | class telecommunications common carriers at the repeater station or.a |’
: CORITOY SEAHON, - o0t 2wl wslln s g Al e .

2.2 Basic Functions of the System
The following section describes the basic and optional functions-of the digital MCA system. The use
of the optional functions is permitied; however, the adoption of the optional functions is limited so
they don't significantly affect typical traffic, based on the operation of the basic functions.only.
2.2.1 Basic Functions Required -
The digital MCA system must include the following essential functions:
(A) Fleet ID Function
A unique IDentificatien code (ID)- is-assigned to-a-fleet,a collection -of ‘one or more control
stations and mobile stations, or mobile stations only, among which communication ¢an occur. The
systern includes the ability to identify the fleet with this ID. T TR T 1S C IR

(B) Channel Set-up Function

The system includes a channel set-up function. The Multi Channel Access (MCA) system has a

dedicated control channel (hereinafter called a “Common Access Channel™), and the repeater
“station can assign the comimunication channel (hereinafter called a “User Specific Channel”) to
control stations arid mobile stations existing in a single fleet. 5/ vr o Tre

(C):‘-. Channel. Set-up‘Function With a.Call"St-and.-'byLSystem

The system includes the channel set-up function, with a stand-by system in the channel set-up
process (to reduce the blocking probability). P S T R

(D). Relay Function [ ol or b
The system provides a relay function to carry out communications among the radio stations in a
single fleet. Accordingly, the communication mode at the repeater station must be the full-duplex
mode. The bit-recovery relay mode is the basic relay mode; however, the error correcting relay
mode also-is provided. The. transmission contents is voice and nonvoice (data, video text, FAX,
etc.).
(E) Group Call Function

The system is equipped with a group call function in which a radio station belonging to a fleet can
transmit to all or a part of the radio stations containeded in the same fleet.
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(F) Simplex Call Function

The system provides the simplex call function, 0 that mobile stations and control station can carry
out: group calls on a pair of inbound and outbourid user. specific. channels: Accordingly,-the
communication mode must be simplex mode in this case, - < - |

(G) Individual Call Function

The system provides an individual call function, so that a radio station belonging to a fleet can
transmit to a single radio station in the same fleet. . .- G o BRIt

(H) Communication Time-out Time Function

The system includes a communication time-out tire function, to seek to provide.the most efficient
use of the frequency.

(I) Continuous Transmission Prevention Function

The system provides a function to allow a control station and a mobile station to discontinue
- transmission automatically when continuous transmission is caused by a radio failure..

2.2.2 Optional Functions
The digital MCA system may provide the following optional functionss .4 . .-
(A) PSTN/PSDN Interconnection ...

.. By installing the required adapter equipment; it is permitted to. link to the PSTN/PSDN or other
networks provided by the first class telecommunications common carriers: ‘The connection to the
first-class telecommunication common carrier telephone line that the user (the MCA system)
independently to, within the scope of. private-communications, take place at the repeater station or
the control station.*

(B) Multi-zone Connection
By installing the required adapter equipment, it is permitted to link multiple zones mutually at the
repeater stations with dedicated lines or other means within the scope of private communications. *
(C)- SDu?1¢x.COmmunication'.....'.: GO S i
- Full-duplex c‘:oinmunication is:to-be possible when any.of the following conditions exists: "
(a) When linked to the other telecommunication networks at the repeater station.

(b) When assigning multiple user specific channels to a single call to perform an efficient
- communication in-data transmission, ete. . e e e
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(¢) When there are enough available channels to assign multiple user spcc:ﬁc ¢hannels to-a
smgie call for voice commumcatlons ete. .

(D) Simultaneous Commumcauons Wlth Voice and Non-voice

By assigning multiple user specific channels to a single call, simultancous communication with
different contents to be transmitted can take place.

(E) Data tre_msmission at Higher Ratg e e YT

By assigning multiple user specific channels to a single call, data transmission at higher rates can
take place. | | ' S '

(F) S:multaneous Muitzple Cails Wlthm a Smgle Fleet ‘

The systern provzdes a functmn so that two or more of independent calls can take place
s1mu1taneously by subgroups consxsted of the mobﬂe statlons beiongmg toa smgle ﬂeet

(G) Prioritized Channel Assignment

The system includes a function that allows it to assign the user'spec'i"ﬂ'c'chanﬁéls with p'riority‘ for
an emergency call, €tc. .. : :

(H) Secure Communications
The system provides the ability to communicate messagesthat arecoded o
o0 e communication coverae and prpoe are spcied nthe v saon cese .
2.3 Communication Control System
2.3.1 Transmission System
The T DM/TDMA thh muluplex number of sxx (as shown 1n Tabie 2 3- 1) 1s the standard radio

channel access mode in the digital MCA system When the full rate is apphed the voice coding rate
(including error correcting codes) is 7.467 kbps or less. o - : :

Table 2.3-1 Specxﬁcatlon of t'héy'i‘l"ahsﬁﬁ.sisiionls.y,stéliﬁ 3" |

Item Specification-.: , i
Communication mode Half—duplex mode (Outbound TDMJInbound TDMA)
Number-of TDMA multiplex = | ooin w0 06 (when full rateis applwd)

Carrier spacing R D R A 25kHz i i
Frequency separation between 800 MHz band 55 MHZ
transmit and teceive carriers 1.5 GHz band w7 48 MHz !
Moduiation MI6QAM (M 4)

Transmission rate e e e . 64 kbps (4 k baud)
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2.3.2 Structure of the Functional Channels - ...

The structure of the functional channels in the digital MCA system is shown in Table 2.3-2.

- Table.2.3-2, Channei Structure

CAC BCCH (Broadcast Controi Channei)

(Common Access Channel) CCCH (Common Control Channel) -

UPCH (User Packet Channel)

- FUSC s et VTCH (Traffie Channel) -

(User Specific Channel) UPCH (User Packet Channel) SR
ACCH (Assoc1ated Comro! FACCH (Fast Assocxated
Channel): - Eeieh 0 i Control Channel)y
SACCH (Slow Associated
pLert T Tl RS B b s s i e | Cantrol Channel) . - o}

_(A) Com_mon Access ChanneI(CAC)

Common access channel corresponds to the control channel in the analog MCA system; ‘and is
comrmonly accessed by the system users for broadcasting mfoxmatlon and semng up calls, £te. .

(a) Broadcast Con_troi Chazmel(BCCH)

Broadcast control channel is a umdlrectzonal (outbound) channel used by the repeater statlon to
send ‘information ‘such as channeél structure, system information, access 1r1f0rmat10n etc., to
mobile stations.

(b) Commeon Control Channel(CCCH)

. Common control channel js a bi-directional channel used to transfer mformatzon necessary for
s c_all" "—i:ps between the repeater statlon and moblle stations/control statlons R _

(c) User Packet ChanneI(UPCH)

User packet channel is a bi- dxrectlonal pomt to multlpom{ channel used for the end-to-end
 transfer of system'control dagy; 1 H

(B) User Specxﬁc Channel(USC) A

User specxfic channel corresponds to the speech (VOICS) channel in the analog MCA system and is
provxded excluswely for system tsets commumcatmg with each other. R L

(a) Traffzc Channei(TCH)

3 Trafﬁc channel isa bz«du'ecuonal channel used for thc end-to-end transfer of user information.

10
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(b) Associated Control Channel(ACCH)
Associated Control Channel is a generic term for bi-directional channel transfer between the
repeater station and mobile stations/control stations. They are associated with the assigned
traffic channels. In this system, the associated control channel is asymmetric between inbound
and outbound channels. Associated control channels may be elther of two types, dependmg on
. the mapping method: : S
(i} Fast Associated Control Channel(FACCH)

Fast associated control channei allows for fast. data txansfer by temporarily stealing a traffic
- channel or user packet channel *

§ (11) Slow Assoc:ated Control Channel(SACCH)

Slow Associated Control Channei always assoc1ated w1th a Trafﬁc Channel, and is used for
i 'slow data transfer -

{c) .. User Packet Channel(UPCH)‘ ‘

User packet channel i is a bi- dlrectmnal pomt«-to—muitlpomt channel used for end-to-end transfer
of 1 user packet data T :

(C) Radio Control Channe}(RCCH)
Radio Control Channel allows l:he transfer of radlo channel controi mformauon, such as physical
slot assignment and usage, etc., between the repeater station and mobile stations/control stations.
The radio control channel is uniquely defined for this system.

2.3.3 Radio Channel Control

..(1). Control Procedure .. ..

The control procedure must be spec:iﬁed based on the unzﬁed commumcatlon rule ata smgle
repeater station.. In addition, the following condmons must ex1st

AA) Communica_tion.:Tim_e-out_Tirne_
The communication time-out time is controlled by the broadcast signal from the repeater
. station. The communication time-out time must be within 300 seconds, and the communication
time-out limit can be configured, depending on the status of user specific channel usage.
(B) Conditions of Call Termination
A call is terminated when any of the following conditions is met:

{(a) When a call disconnection message is received.

11
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(b) 'When degradation of receive signals is detected.

(c) . When the communication t1rne out time elapsed

(2) Slot Arrangement o |

F1g 2 3- 1 dxsplays the transmxt and receive siot anrangement of the repeater station: and mobile

stations/ control stations in the six-channel TDMA frame format.

% 90 ms : >
15ms =
Outbound | N T
CH6 |CH1 |CH2 | CH3 [CH4 |CHS | CH6 | CHI1 | CH2 | cH3
Repeater % Mobile/ . ‘ o . SRR TN Y
Conirol '
4 19.045 ms
R Al RV
Inbound T T
. CHS |CH6|CHI1 {CH2 |CH3 | CH4 |CH5 [ CHe | CHI
Mobile/ =* Repeater o :
Control . ™t :
i HEH :
I
Tx/Rx Timing of SRR & SRR EE
Mobile / Control I {1 Rx {1 Tx I | Rx i1 Tx I

CH: (r=1~6) Slot (Physmai channel) Tx : Transm:ssmn Rx: Recepnon,l 1dle

F:g 2 3-1 Slot Arrangement

2.4 Principle Rules of Protocol

The communication protocol of the digital MCA system is divided into thé communication link

establishment phase, the communication phase, and the communication link release phase.

Communication link
establishment phase

Commmunication phase

Communication link
release phase

12

: This phase tainly operates-on a common access channel; including
establishment of idle state at mobile statmns/control stations and
channel assignment associated with call initiation. As an option, a part
of operauen can take place on a user speczfac channel.

"t This phase operates on the user specific channel mcludmg the't user data
" transfer (voice and non-voice) and the individual access”
control/ftransmission mode switching assecxated with PTT operat_ions.

: This phase operates to release the user specific channel. The
termination of the call is dependent on the communication mode;
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In the digital MCA system, the following three layers exist for every phase referring to the OSI model.
However, it does not strictly match the standard model, because push-to-talk communication is the
basic operation (so the protocol that provides faster responses is requested).

Layer-1

Layer-2

Layer-3

Basic interface (corresponds to the physical layer)

This layer specifies the physical‘stmcture of the channels. The usable physical structure
(basic slot format, subplot format, etc.) differs in each phase.

Transmission control (corresponds to the data link layer)

This layer is different from the standard layer-2: The main functions are random access
control (including retry control), individual access control, call control for battery-saving,
and individual access control for time alignment control. Non-acknowledged information
transmission mode is the basic transmission mode, and the plural frame acknowledged
operation mode is not supported.

Call control (corresponds to the network layer)

This layer specifies the call set-up, holding a call and releasing a call as the standard
layer-3 does.

2.5 ID Code Scheme

This standard assumes the use of the following four IDs in the digital MCA system:

(1) System Code - The code to identify each of the digital MCA system.

(2) Subscriber Unit Code: The code to identify a particular mobile station/control station

within the entire digital MCA system. It consists of the fleet ID and

the unit ID.
(a) FleetID © The code to identify the fleet within the entire digital MCA system.
(b UnitID - The code to identify an individual mobile station/control station in a
single fieet.

(3) Called Party Code : The code to identify one or more of mobile station(s)/control

station(s) in a fleet to which the call is directed.

13
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Chapter 3 Specification of Radio Equipﬁibﬁ ¢

3.1 Outline

This chapter describes the technical requirements and specifications of the tadio equipment in the
digital MCA system.

I this chapter, “a mobile station” includes both a mdbile station and a control station.
3.2 General Specification
“(1)- Radio Frequency Band

The frequency bands to be used are 800 MHz and 1.5 GHz bands.

800 MHz band : 850 ~ 860 MHz (Outbound)
005 ~ 915 MHz (Inbound) -
1.5 GHz band : 1501 ~ 1525 MHz (Outbound)

1453 ~ 1477 MHz (Inbound)
" (2) Canier Frequency Spacing B
A carrier frequency spacing is 25 kHz.
(3) Transmit and Receive Freque;.l__cy:Sgpalxati.on o

800 MHz band : 55 MHz
1.5GHzband : 48 MHz

(4) Antenna Power
Antenna power is 2 W o less for a mobile station, and 40 W or less for a repeater station.
{5) Modulation Scheme

Modulation scheme is the M16QAM (M’ represents “Multi-subcarrier” and the number of
subcarriers. M'istobe4).

For the mobile station, an AGC preamble (composed of a carrier signal) is transmitted to improve
demodulation of the received signals at the repeater station. A mobile station may also require
linearizer or other technology to improve non-linear distortion of transmit signal. An AGC
preamble signal may be used for training. (Refer to Annex-1).

(6) Access Mode

Access mode is TDMA (Time Division Multiple Access).

15



RCR STD-32A

(7) Number of Multiplex .-

As to the number of multiplex of TDMA, a six-plex system is the basic system for voice
transtnission, _

(®) . Gommunication Mode

Communication mode is half-duplex using TDM (Time Division Multiplefc') for the outbound
(repeater stat:on to mobile statmn) and TDMA for the mbound (mobile station to repeater station).
However, a mobile station may operate with full-duplex in individual communication (mcludmg

when connecting to the other communication network system).

At the repeater station, the bit-recovery relay mode is the basic, however, the error correcting relay
mode is also possible.

(9) Transmission Rate
A transmission rate of the signal is 64 kbps o
(10) Voice Coding System

The voice codmg system is arbitrary. The voice coding rate is 7. 467 kbps (672 bits/90 ms) or less,
including error correcting codes.

(11) Frame Length

A frame length of 90 ms (6-plex conﬁguration): ig:the basmiength

(12) Diversity )

A repeater station uses the diversity reception. It is not specified for a mobile station. ..
(13 Auto;n_atic Fggqucncy.COQtpol(ABC). ;

Transmitter of a mobile station is equipped with AFC.

(14) Anieqna Power Control of the Mobile Station

A mobile station has a function to control antenna power for minimum required level (hereinafter
“transmission power control”).

o (15) szc Al1gnment Control

A mobile station is capable of adjusting its transmission timing, according to the command from a
repeater station.

16
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(16) Fading Compensation

At the transmitting end, the signals (which contain same number of pilot symbols in each
subcarrier and their locations are properly offset among each of the subcarriers) is transmitted so
that proper interpolation is performed for fading compensauon at the recelvmg end.

(Annex-2) :

{17y Security Measures

A mobile station is able to have a unique code to preveﬁt unauthorized usage. An encipher system
may be used as necessary, to guard the privacy of communicated information.

(18) Measures for Electromagnetic Environment

Considerable countermeasures prevents the possibility of electromagnetic interference between the
mounted mobile station and automonva eiectromcs devu:es :

(19) Radio Station Idennﬁcauon (ID) Numbers

A system ID number and transmission procedurc are defmed sufﬁczsntly conszciermg efflczent
managemem of the radio stations as well as secunty of commumcatlon pr1vacy

(20.) Measures for Irrcgula_r Fmissions
Ina mobﬂe station, no emlssmn is allowed unless a mob:le statlon ID number and system
parameters have been prov1ded and the requ1red 31gnals from the repeater station are bemg

recewed

For the Tepeater station, functions and capability are installed to update the carrier and channel
conﬁguration- (to m,inir'nize_ system damage caused by irregular emissions).

(21) Processmg Delay Charactensucs

Delays (caused by vcnce codmg, time d1v151on muluplcmng, and other processmg) are w1thm a
range so that conversatmn ﬂow is not affected : e :

(22) Prohlbztion of Contmuous Transrmssmn

A mobile station has a function to automatmaily stop transmzsswn ‘within 600 seconds when
transmitting continuously by a failure. S :

3.3 Specification Regarding the Modulation

(1) Modulation Scheme
The modulation is the M16QAM.

The modulation procedure that specifies the modulation scheme is shown in Fig. 3.3-1.

17
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(2) Coding
(A) S:é:riai/P.araliéi Conversiorl:
The serial itiput of fhe binaty data stream a(n) is converted into four sefs of 4-bit parallel data
[(xml, xm2), (ym]1, ym2)} (m=1~4) by every 16 bits. Then each of 4-bit parailel data is input

to the corresponding subchannel signal path.

The serial/parallel conversion and bii-mapping to the subcarriers are shown in Table 3.3-1.

Tablé 33-1 h Serial/ParalEaf.C.on.\re.rsion

Parailel Data Sub - 1 Sub-2 Sub-3 | Sub-4

cxml oo o a@Ed) o ] o a(nad) o a(mB). o | alnrll) - :
xm2,‘.., v amEl)o | ca@es) s | oama9) b oam@Eld) o
yml a (n+2) a (n+6) a (n+10) a (n+14)

coym2 0§ a@3) . | L a(e?) | a(n+ll) _a(n+l15)

.. m; :Subchannel Number

;(B) Quadramre Mappmg L

| Each 4 b1t paraliel data {(xml xm2) (yml ym2)} (m—~1~4) 1npnt to each subchannel is: further
divided into two sets of 2-bit data (xml, xm2), (ym1, ym?2), and fed to the 4-level mappers of 1
and Q channels, then converted into 16-level quadrature code Xrm, Ym).

Four-level mapping rule is shown in Table 3. 3 2 The srgnal constellatlon dragram of the 16-
level quadrature code is shown in Fzg 3 32, .

PR b s BRI

P . e N
Lo v_,.f'*f o '-Il— Sync Symboi or
A e oot e fe o PllotSymbol
1000 1100 0100 00,
¢ N
.? 2
¢ %
i e o 14+ Jo e
f-e 1001 1o _-0101;‘.«\:-0003 Ty
H 1 y i 5 1
i B T T 3o d
3 : : L b . T
] g gl e . i
Yoou 11 . o111 o g Note : Sync and Pilot symbols are p031— :
%\ : ' . i * tioned on the circle of radivs 18
*, # _
e e -3 s / : - 1 component = J18 x co_s @
3000, 1330 ouo. 0010 ae .
i o .. Qcomponent = 18 x sin (#)

ne
R VRS, VR

>+ Fig.3.3-2 Signal Constellation Diagram
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Table 3.3-2 4 Level Mapping Rule

xml, xm2 or yml, ym2

10

01

(C) Sync/Pilot Symbol Insertion

The sync and pilot symbols-are added to thé stream of the 16-level quadratire code (Xm, Ym},
to form the stream of the sub symbols (Ism, Qsm) on each subchannel. A set of sub symbols at

Xm of Ym

-3

-1

+1

the same position in the four sub channels is referenced as a symbol.

+3

Horeinaftor, a complex expression simplifies the following descriptions. :

Now the’ sub symbol is expressed as Sm=TIsm + 3Qsm (m =1~4)in complex value (Mulnply

Q channe} component Qsm by 3, then added to the I channei component Isrn)

Sync and P1lo£ symbols are ‘arranged on the circle radius V18 that contains the ideal maximum
signal points. The plots of the sync and pilot symbols on the signal constellation diagram are
shown in Fig. 3.3-2. The values(phase angle) of these sync and pilot symbols and their locations
in a slot (symbol number) are as shown in Table 3.3-3. The slot structures used in the digital
MCA systern are as shown in F1g 3 3 3. Detaﬁs of the slot structure 1s descnbed in “4.2.2.2

2 -*Slot structure” f

Table 3.3-3a Sync Symbols

Table 3.3-3b Pilot Symbols (Outbound Basic Slot)

Subchannel-1 Subchannel2 | " Subchannel3 | Subchanneld |
Symb # Phase Symb # Phase | Symb#: Phase Symb # | Phase

1 -101.25 1 +123.75 1 -123.75 171 +101.25

2 -56.25 2 1873 2.1 #1875 2 +56.25

3 +168.75 3 —101 25. 3| +101.25 3 4168.75

Subchannel-1 Subchannei-2 Subchannel-3 Subchannel-4
Symb# | . Phase | Symb# | Phase | Symb# | Phase | Symb# | Phase
6 3375 | 10 13500 | 10 +11.25 6 +22.50
14 | +14625 | 18 .| +4500 | 18 -168.75 | . 14 -157.50
22 -33.75 26 -135.00 26 +11.25 22 +22.50
30 - +146.25 B4 445,00 34 -168.73 30 -157.50
38 -33.75 42 -135.00 42 +11.25 38 +22.50
46 +146.25 | 500 owd5:00-1 500 | 16875 0| 46 -157.50
54 -33.75 38 -135.00 58 +11.25 54 +22.50
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. Table 3.3-3c Pilot Symbols (Inbound Basic Slot)

Subchapnel-1 |  Subchannel2 | ‘Subchannel-3 . Subchannel-4

: Symb# Ph_aéé | Symb# |-~ Phase | Symb# |- Phase Symb# | ‘Phase

6 | -1125 | 10 | +#14625 | 10 |- 6750 | 6 | +10125
14 | "+16875 |18 1. 3375 18 - | 411250 | 14 o) -TRT5

22 | 1125 |26 .| +14625 | 26 6750 | 22 .| +101.25.
30 | +16875.| 34 | 3375 | 34 | +11250 |30 | 7875
1 38 125 | 42 | +14625 | 42 | -67.50 | 38 | +10L25.
46 . | +16875 | 50} . 3375 | 50 | 411250 46 | 7875

53 -146.25 53 +101.25 53 | +168.75 53 -168.75

Table 3.3-3d Pilot Symbols (Inbound Subsioft)

Subchannei-1 -Subchannel-2 - Subchannel-3 ‘Subchannel-4
X 1S:ymb #| pPhase | Symb# | Phase Symb # Phase | Symb# Phase
"6 | 1125 | 10 | +14625 | 10 .-} - -67.50 | <6 | +101.25 |
q4 | sles7s | 17 | #10125 | 17 | 7875 0 14 w1875
20 ] 3375.| 20 10125 | 20 | #1125 20 .| +7875-
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--‘(D) Rotauon of the Slgnal Constellauon (Subcamer Phase Controi)

When a repeater station (outbound) transmits slot 31gnals contmuously, the sub symbois Sm (m
= 1~ 4) are rotated in their phases (on the signal constellation plane) at the beginning of every
slot, and converted to the rotated sub symbols Sxm (m =1~ 4). “The phase rotation procedure is
shown in Fig. 3.3-1. Slot number '1’ 1s the senai number O at the first slot then mcremented
by 1 at every subsequent slot. = o :

(3) Baseband Flltermg

The rotated sub symbols Sxm (m = 1~ 4) are baseband filiered by the transmission ﬁiter specified
below, and converted to the subchannel signal Sm(t) (m=1~4). -

(A) The baseband filtering uses the Root Nyquist Raised Cosine Spectrum H(f) specified by
the following formula ;

TH@ 1 = { cos[(TAa)@rifl-m(l-a/T)] . (1-a2T<ifl<(+a)2T
0 S (sapTIfr

where, T = 250 ps (4 k symbols/sec) |
(B) Roll-off factor 'a’is.0.2.
(C) Phase characteristic of H(f) is linear.
(4) Quadrature Modulation
(A) Subcamcr Modulauon

Each of the baseband f:ltered subchannel 51gna1 Sm(t) (m = 1 4) modulates the correspondmg
subcarrier, then produces the subcarrier signal Sxmq(t). SRR

Sxm(t) Sm(t) exp (jwm )
where Sm(t) P‘1 [H(f) F { Imk(t) } ] +3 F-1 [H(f) F { ka(t) } ]

'm'’ represents subchannel number, 'k’ represents symbol number F{x} and F-l {X] represent
Fourier transformation and its inverse transformation, respectively. - : :

®Om = 27 fm represents angular frequency of subcarriers, and each subcarrier frequency is as
shown below ;

f1=-6.75kHz
fy= -225kHz
f3=+225kHz
fg=+6.75kHz
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All subcarrier phases are aligned to 0° at the first Sync symbol time (When symbol output
becomes maximum). For a repeater station, subcarrier phase is controlled by the rotation of the
signal constellation after the first slot. - : :
(B) Subcarrier Signal Combining
Suﬁcarriéf si.gr.zals are cdmbined, ﬁien prbduce Mi6QAM signaﬁ S

St =mi1 [Sxm(t}] m : Subcarrier number

= SxI(t) + Sx2(t) + Sx3(t) + Sx4(t) -
-(€) Carrier Modulation
The quadrature modulati_qn modulates the carrier with the M16QAM signal,
Sc® =Re[ S exp(joet)
=Re[{I®+j-Q® ) -exp(jact)]
=1()- cos (e t)-Q)- sin(og-t) ...
where, Sc ) =F L [H(® F{ k®}1+j-FlL[HO -F{ Q) }} . - .-

k' represents symbol number; F {x] and F-1 [X] represent Fourier transformation and its inverse
transformation, respectively.

(3) AGC Preamble

A mobile station transmits an AGC preamble signal (composed of the carrier signal prior to the
burst signal) to improve the receive characteristic of the repeater station, and for training the
transmitter linearizer, etc.. W : '

(A) Waveform (envelop) of the AGC preamble meets the timings and power levels specified in
Fig. 3.3-4 or Fig. 3.3-5, and Table 3.3-4 and Table 3.3-5. The timings are those internal to
a mobile station; the power levels are those relative to. the average power of the burst
signal modulated with the digital signal.

(B) Transmission spectrum of the AGC preamble meets.3.4.1 (5) “Adjacent Channel Coupled
Power”.
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. Fable 3.3-4. . -AGC Preamble Timing

Time | -~ ~QOperation Ttem . ‘Min. *| Typical Max.
t0 | Transmitter turns on : T & ARE R L IS
tl1 | AGC preamble starts coeh s b 4D 65
2 | AGC preambie rises min. power level 365 - 7 500 515
3 | AGC preamble falls min. powerlevel i 675 1750 905
¥4 | AGC preamble ends - e ] 1000
t5 | MIGQAM burst starts N T (V)1 N
ts | First symbol output R S T~ L

Note 1:  Values are in 4s. T (syt_nb_ol time) is 250 us.. © .

Table 3.3-5. AGC Preamble and MIGQAM Burst Power

Power Operation Item ' Typicél

al .| Carrier-off Jeakage power . ] 32nW(-45dBm),

al Power level when no signal a(av) - 19 dB

a2 AGC preamble min. power level [Note-1] a(avy + O0dB

a3 AGC preambie peak power level (Min.) [Note-2} a@@av). + SdB

1 (Typ.) S ol d@v) + 8dB

(Max.) a@v) + 14dB

1 a4 i Upper limit of peak power within a slot a(av) + 14dB

« | aavy | Average power of M16QAM burst . ' ~ 0dB |
Notes 1:  AGC preamble level is below the power level (a2) during the time
segment t2 ~ t3. o . o e
2. AGC preamble level reaches the power level (a3) within the time
segment t2 ~ t3.

(6) Transient Response Characteristic of the Burst Transmission

To avoid interference with the other carriers (caused by the rapid changes in amplitude at rising
and falling edges of the burst), the window function controls the envelop at the burst edges.

* (A) Transmission Timings and Power Ranges of the Burst . L
The envelop of the burst signal modulated with the digital signal meets the timings and power

levels specified in the Fig. 3.3-4, Fig. 3.3.5, Table. 3.3-5 and Table. 3.3-6." The timings are
those at the mobile station.

25



RCR-STD=32A:

Table 3.3-6. .. "M16QAM Burst Signal Timing

Time 07 Operation Ttem .| e Typical Tolerance
't5(twb1) | Front window function starts S-(A30T |
16(twel) | Front window function ends 8- 2T . 1 -

ts First symbol output e | 1625 L

e Last symbol output [Note-2} ts+’I‘(n 1) o
T Symbol Time B 250 . -
t7(twb2) | Post window function starts te+(2/3)T -
t8(twe2) | Post window function ends te + (4/3}T |50

9. | Transmitter turns off.. S 8+ 2417|450

Notes 1:  Values are in ps. T(symboi time) is 230 us.
2:  Number of symbols in a burst is 53 symbols(Basic slot) or 20
symbols(SubsIot)

(B) Trcatment of the-Rising Edge of the Burst- RTREE P

The wmdow functxon Wl(t) shown below, llrmts 1mpuisé--“réspcﬁs'es-at't'he- rising edge of the
burst, S e .
WI1({t) = { 1_— cos [r{t-twbl)/(twel- twbl)7]}/2 twbl <t <twel
e e e twel <t -

Where, twb.’t i 1S - (4/3) T, and twel is ts (2/3) T ts represents the ﬁrst sync_ sy_rnbol timing;
T represents the symboi t1me(250 ;.Ls) : L

() Treatment of the Falling Edge of the Burst

The window function W2(t) shown below is used to limnit 1mpulsé fé‘éﬁbﬁses at the falling edge

ofthe burst.
1 t <twh2
SW2HE) = {~F+cos[m(t-twb2 W(twe2 - twb2 )1} /2 . - o twh2 <t<twel

Where, twb2 is te + (2/3) T, and .twe2.is te +{4/3) T. ' Tepresents, the last pilot symbol timing;
'T" represents the symbol t1me(250 Hs).

:-(7). A-Transrmssmn Spectr_u_m- - o
Transmission spectrum meets 3.4.1 (5) “Adjacent Channel Coupléd ’l')'o\#}ei."”. -
(8) Modulation Rate

The modulation rate of each subcarrier is 4 k symbols/sec (16 kbps).
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3.4 Specifications of Transmitter and Receiver
3.4.1 Transmitter -
(1) Frequency Tolerance
For a repeater station, frequency tolerance is within £0,1 x 10“6 ;)r less.

--For a mobile station, it is within +0.15 x 10-© or less when tracking, and within £2.0 x 10°6 when
not tracking. 3 : : R e B

(2) Spurious Emission

For a repeater station, the greatest allowed strength of spurious emission is ~60dB or less relative
to the output power, or 2.5 UW.

For a mobile .Station, it is..—éﬁdB ;:.J.f'.léss're}ative to the o'uti)u; ;oﬁér? orOZSuW or less.
(3) Occupied Bandwidth o | |

Occupied bandwidth is 20 kHz or less.

@ Anenna Power Toletance

Antenna power tolerance is within +20% and -50%. Where, antenna power of a mobile station
means an average power within a time segment transmitting a burst.

(5) Adjacent Channel Coupled Power

Adjacent channel coupled power is the power emitted within thé +9.0kHz Baﬁdﬁridtﬁ centering the
frequencies at 25 kHz away from the carrier frequency concerned, and it is as follows; -

For a repeater station, it is at least -55 dB or less relative to the output power..

For a mobile station, it is 6.3uW or less and ~50dB or less relative 1o the output power.

6) an‘ier;of£ Leakage ?qw_g:_

’I"hé 'powex%_'crrﬁ'tt_éd i'nt'o_.thé slots not t_raﬂsnﬁ'tt.ing‘ié 32 nW_ozr._lé_:s.s for the Q(_:_bﬁpiéd bandw1dth of

the transmitting frequency, 4 nW or less for the frequency within the transmission frequency band
except for the occupied bandwidth, and -60dB _or_'less relative to the output power, or 0.254W or
tess for the frequencies outside of the transmission frequency band. ' N

(7) Radiated Spurious Emission

Radiated spurious emission is 2.5uW or less.
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(8) Transmission Power Control

A mobile station has two types of the transmission power control functions; Autonomous .and
Repeater commanded (forced) power control functions.

{A) Autonomous Power Control
When the forced power control is inactive, autonomous power control function always works.
The output power of the burst is controlled, depending on the average of the receiving signal

level just before the transmission. However, the power control level does not change. during a
burst.

- Table 3.4-1 Autonomous Power Control -

Receive Signal Level _ Output Power
© 7 40dBy orgreater oo o 240 mW or less
50 dBy or greater : 24 mW or less

(B) Forced Power Control

When activated, the forced power control function overrides the dutonomous power control
- function. Commands from the repeater station can control the output power of the burst. Details

are provided in “4.3.10.6 Transmission power control”,

Control Range : 0~ -20 dB of the rated power output
Control Step :10dB A
_ Con’;ro_i_ Tolerance o withi_n +2~ -4 dB

(9) Accutacy of Transmiission Rate
Accuracy of the transtission fate is within +5.0 x 106
(10) Modulation Accuracy

The modulation accuracy is 15 % or less, which is the root~méa'ri'~§<’1ueii"eiéf 'thé‘élib"sy‘mbol error
(i.e., the ratio of the difference between actual signal point and the corresponding ideal signal point

~ to the ideal maximum signal points(Y 18)). Errors of sub symbols in four subcarriers to the ideal

. signal points are individually divided by VT8, squared and summed together, The sum is divided
by the number of sub’ symbols, then square rooted. The sync and pilot (subjsymbols is included in
the measurement. SR SRS ERE TR SYIC ahd pliot sub)symbols is incluc

(11) Tolerance of Subcarrier Frequency

Tolerance of Subcarrier Frequency is within 5.0 x '1'0"6.:
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(12) Symbol Timing Alignment
“Symbol timing alignment among sub channels is defined as: the relative timing error of sub
~* symbol modulation among the four sub channels It is w1th1n 70 us for the palr of sub channels
ngmg the la:gest tlmmg erTor." Lo S - : :
(13) Time Ahgnment Control
The time alignment control range is 0 ~ 750 yis. The step of the time alignment control is 62.5 |is.

(14) Burst Transmission Timing

- Burst transmission timing 1§ specified by the position of the sync symbols. It is within +45 0 Us
refen'mg to the standard transrmssmn t1mmg determmed by the outbound s:gnal B

34.2 Receiver
(1) Frequency Variation of Local Oscﬂlatqr |
The frequency variation of the local oscillator 1s ﬁot specified.
(2) Receiver Sensxtmty
- .’I'he éigﬁal modulate.d .wuh the.511 -bit li‘)mary pséu&o raﬁdom noise éequence is apphed to the
" ‘receiver. The receiver input levels, which give the Bit Error Rate (BER) equal to 1 x'10-2 under

the static condition and 3% 10”2 under the faded cond1t1on, meet the values shown in Table 3 4-2
and 3.4-3 below. : : SR -

Table 3.4-2. Receiver Sensitivity for a Repeater Station

Bit Error Rate(BER) 1x 102 (Static) 3x102 (Faded)
Receiver Input Level 9.0 dBy or less 7.0 dBp or less
(Standard Sensitivity)
Fading conditions : Maximum Doppler Frequencies are 70 Hz at 1.5 GHz band and
40 Hzat800 MHzband.

Table 3.4-3. Receiver Sensitivity for a Mobile Station

BitEmorRate(BER) . | . 1x10°2 (Static) ..~ .| .. 3x10"2 . (Faded)
Receiver Input Level ... | ... 9.0dBporless ... |~ . 13.0dBporless:
- (Standard Sensitivity)
Fading conditions : Maximum Doppler Frequencies are 70 Hz at 1 5 GHz band and
AR --40 Hz at 800 MHz band. i R fo
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(3) Spurious Response
The desired signal with a level equal to the [Standard Sensitivity *+ 3 dB] is applied to the
. receiver. Then, the interference signal modulated with the digital signal (32,767-bit binary PN

sequence) and detuned +50 kHz or more from the desired signal is added. Then the. level is
adjusted for BER of 1 x 10-2, The ratio of the interference signal level to the [Standard Sensitivity
*+ 3 dB] is 53 dB or greater. o PRI '
_* Standard Sensitivity : See Table 3.4-2 and Table 3.4-3

(4) Adjacent Channel Selectivity

The desired signal with a level equal to the [Standard. Sensitivity* +.3 dB] is applied to. the
receiver. Then, the interference signal(detuned 125 kHz from the desired signal) modulated with
the digital signal (32,767-bit binary PN sequence) is added to the desired signal. Then the level is
adjusted for BER of 1 x 10-2 | The ratio of the interference signal level to the [Standard
Sensitivity *+ 3 dB] is 42 dB or greater.

* Standard Sensitivity : See Table 3.4-2 and Table 3.4-3

(5) Intermodulation Characteristicé o

The desired signal with a level equal to the [Standard Sensitivity* + 3 dB] is applied to the
- receiver. Then, the interference signals, unmodulated and detaned +50 kHz. from the desired
- signal, and detuned £100 kHz and modulated with the digital signal (32,767-bit binary PN
-sequence), are added. The interference signal levels are adjusted for BER of 1 x. 1_()'2. The ratio of
the interference signal level to the {Standard Sensitivity* + 3 dB] is 53 dB or greater.
* Standard Sensitivity : See Table 3.4-2 and Table 3.4-3
(6) Conducted Sj)uﬁéus Brrﬁésion
Conducted spurious emission is 4 nW or less. .'

(7) Radiated Spurious Emission S

Radiated spurious emission is 4 nW or less for the frequencies at 1 GHz or lower, and 20 nW or
less for the frequencies between 1 GHz ~ 3 GHz.

(8) Burst Reception Timing

A repeater ‘station must be able to receive a burst signal on a subslot within the range -45 ~ +795
us from the reference timing (the receive timing when there is no propagation delay).”

On a basic slot, the repeater station must also receive the- burst signal within the range that the

reception timing range (specified by a repeater station) and the burst transmission timing tolerance
are combined.
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3.4.3 Controller

A mobile station includes the memory device to save the mobile identification number, system
parameters, etc..

3.4.4 Repeater Antenna

When installed, it is the basic that the vertical gain characteristic of the repeater antenna is to be at
least 10 dB attenuation from the main beam gain at the direction 3° or more below the horizontal.
However, the vertical gain characteristic of the repeater antenna may be determined depending on the
geographical feature of individual systems. The adjacent channel coupled power and carrier-off
leakage power of mobile stations must be considered.
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Chapter 4 Communication Control System

4.1 Outline

This chapter defines the physical radio channels and the functional channels in the TDM/TDMA
system. The relatlonshlp between the two is clar;ﬁed and the codmg procedure (for thc control
mformatzon transmmcd on thesc channels) is spcc1f1ed '

The’ protocols ‘for various commumcanon controls such as the estabhshmcnt and rclcasc of thc
communication l1nks 1mp1cmemcd on thcsc chaniiels, are also specmcd '

In this chapter, “a mobile station” includes both a mobile station and a control station.
4.2 Basic Interface Requirements .
42.1 Radio Carriers
One or more radio carricr(s) from thosc allocated to the d1g1tal MCA system are a531gned to each
system depending on its scale. From these asmgncd carriers, smgle or muluple tadio carner(s) are used
as conttol carncr(s), and the rest as commumcation carners :
(1) Control Carfier
Common-use slots are those slots on the radio carrier that can be commonly accessed by all users
in a system for communication control (such as communication lnk estabhshmcnt) Among the

radio carriers assigned to the system, those which include Commeon-use slots are ‘called as control
carriers. For each system, one or more radio carrier(s) can be assigned as control carriers,

“(2) Communication Carrier
Following the communication link establishment, a slot is assigned to ‘a user for exclusive use.
This slot is called an individually assigned slot. Radlo camers that consmt of mdwuiually ass1gned
) ‘slots only are called commumcanon camcrs T : :

4.2.2 Structure of the Radm Channel

A slot determines a time-interval, which defines the minimum transmission unit on the radio carrier. A
cyclic period of an number of slots on the radio carrier makes up a frame. A frame specifies the
multiplex structure ‘of the radio channel. Generaily, a radio’ channel consists of a series of slots
occupying the same position of each frame. Radio channels are classified into the following types
according to the type of slots on the channel:

(1) -Control Channel .

A radio channel consists of common-use slots is called a control channel,
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(2) Communication C_hannol_ o
A radio channel made up of individually assigned slots is called a communication channel.

4.2.2.1 Frame Structure

The basic frame is prescnbed at six slots (90 ms). A super frame can be constmcted by muhzlples of
integer of a basic frame. The correspondmg outbound and mbound frames ‘make a pair. The frame
offset, the outbound frame delay relative to the inbound frame, is 70:955 ms. Conversely, the inbound
frame delay, relative to the outbound frame (referred to as transmit-receive offset) can be caiculated
by the formula, (frame length) - (framo offset). Accordmg%y, transmit-receive offset m qu rate is
19.045 ms. Fig. 4.2-1 shows the general frame structure of the TDM/TDMA System,

' Basic Frame -

|

90ms
als|6bif2]3]4]s 4|5 3| 4]5
Transmit-Receive {ug—pmfg..... L 12ME Offset | Gutbound Frame (TDM)

Offset © 7 19.045ms" |

Inboand Frame (TDMA}

2| 3

4|5|6f 1

Fig. 4.2-1 TDM/TDMA Frame Structure (Example in Fali»-féfe) o

4222 Slot Structure .

As mentioned in Section 3.3, two types of slots, a basic slot which is 15.0 ms in length and a subslot
which is 7.5 ms in length, are defined. A signal transmitted in each slot consists of sync symbols,
pilot symbols, and data symbols. For inbound slots, a guard time is provided between adjacent slots
for protection against mutual interference. :

Hereinafter, the signal transmitted in an outbound slot is referred to as a “slot signal”, and the. signal in
an inbound slot is a “burst”. This distinguishes the concept of “slot” from a transmission time
duration, :

(1) Outbound Physical Siot

| Table 4 2—1 shows the stmcture of an. outbound physmal slot In (mtbound siots only a bas1c slot
for 800 bits data are used, and signals are transmitted contmuously without a guard time.

(2) Inbound Physical Slot

Table 4.2-1 and Table 4.2-2 shows the structure of an inbound physical slot. In inbound slots,
either a basic slot format including 688 bits data or subslot format including 224 bits data can be
used. Each burst is transmitted with a guard time provided, to allow for transmission ramp-up and
ramp-down control.
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Table 4.2.1 Basic Slot Format

Direction Slot | Number of Lengthof | Sync | Pilot ; Data Number of
"7 | Length | Symbols { Guard Time | Symbols | Symbols | Symbols | . . Bits*

Outbound |.15ms | Slotsignal | Nome | -3~ 7 STy 50 800
Inbound | 15ms | “Burst | 7symbols | 3 od 7.0 043 - 688

' Tabled2-2 Subslot Format

Direction | Slot | Number of | Lengthof | Sync | Pilot- | Daa | Numberof
7| Length | ‘Symbols ~| Guard Time | ‘Symbols | Symbols | Symbols |  Bits*
Inbound - | 75ms .| 20 ~ | 10symbols { 3 3o 14 224
Note : Symbol refers to a collection of sub symbols of four subcarriers at same symbol time.
(*) : Number of all data bits (Data symbols x 4 x 4) -

(3) Mapping of Bit Stream into Data Symbols

After channel coding, the resulting bit stream is mapped into data symbols and into their respective
subcarriers (refer to Tables 4.2-3 through 4.2-5).
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Table 4.2-3 Bit Stream Mapping of Outbound Basic Slot

Symbol number- |~ Subearrier 1 " Subcarrier 4
- : :
2
4. Dl-. D4 -D5- D8 - | D9--DI2 -i. DI13- Di6
5 D21- D24 D25- D28 D29 - D32
6 D37- D40 D41- D44 .
7 D33- D36 D53 - D56 D57- D60 D45 - D48
8 D49- D52 D69- D72 D73- D76 D61 - D64
g 'D65-"D68 | D85~ D38 'D89- D92 | "D77- D8O
10 . D81- D84 __ D93 - D96
BT ‘D97 - D100 'D101-D104.. | D105-D108 | DI109-D112.
12 D113- D116 D117-D120 - | Di21-D124 D125- D128
59 D769 - D772 D773 -D776 D777 - D780 D781-D784
60 D785 - D788 D789 - D792 D793 - D79 D797 - D80G
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Symbol number Subcarrier 1 Subcarrier 2 Subcartier3 | - 'Subcarrierd -
; 30
T Di-: D4 D5~ DR ~D9X DI12- | DI3- Dl6
R Di7- D20 D21+ D24 D25- D28 - D29 - D32
6 D37: D40 - | D4l-Da4
SR D33< D36 D53~ D56 D57~ D60 D45 - D48
N D49~ D52 D69 - D727 D73- D76 D61 - D64
59 D65 D68 D85- D88 D&% - D92 D77- D80
0 - D81-'D84" D93 - D96
S B D97 - D100 D101-D104 D105 D108 D109 -D112
SR R D113- D116 D117 -D120 D121-D124 D125 -D128
51 D657 - DO60 D661 - D664 D665 - D668 D669 - DO72
52 D673 - D676 D677 - D680 D681 - D684 D685 - D688
53
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Table 4.2-5  Bit Stream Mapping of Inbound Subslot -

40

Symbeol number Subcarrier 1 L Subcarrier 2 Subcarrier 3 Subcarrier 4 -

2

L3

4 Di- D4 D5- D8 D9- D12 Di3- Di6

5 Di7- D20 D21- D24 D25~ D28: D29 - D32

L6 D37 D4). | D41- D4 .|

7 D33- D36 - D53- D36 D57~ D60.. D45 - D48
8 D49 - D52 D69- D72 D73- D76 D61- D64
9 D65~ D68: . D85 - D88 D89~ D9 D77- D80

L 10 . D81- D84 - | o D93 - . D%

T D97-D100. . | D101-DI04 - | Di05-D108 D109 - D112
12 Di13-D116. | DI117-D120.. | DI21-Di24 | DI25-Di28
13 - D129-D132 D133-D136 | DI37- D140 D141 - D144
14 D149 - D152 D153-D156 |

15 D145 - D148 D165 - D168 D169 - D172 D157 - D160
16 D161 - D164 D181 - D184 D185 - D188 D173 -D176
17 D177 - D180 D189 - D192
18 D193 - D196 D197 - D200 D201 - D204 D205 - D208
19 D209 - D212 D213 - D216 D215 - D220 D221 - D224
20
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4.2.3 Definition of Functional Channels

For this system, the idea described in CCITT Rec.Q.1063 and CCIR Report “Digital Cellular Public
Land Mobile Telephone Systemn (DCPLMTS)” is to be applied; the channel structure mentioned
below is to be adopted. However, since the basic form of a call is group communication (point-{o-
multipoint), the functional channel definitions may not always conform: to those currently existing.
The functional channel structure is shown in Table 4.2-6,

Table 42-6 Functional Channel Structure

Functional Channel Structure
Common Access Channel Broadcast Control Channel (BCCH)
{CAQC) Common Control Channel (CCCH)
User Packet Channel (UPCH)
User Specific Channel Traffic Channel (TCH)
" s | UserPacket Channel (UPCH) L
' o Associated Control Channel | Fast Associated Control
(ACCH)Y Channel (FACCH) '
| Slow Associated Control
Channel (SACCH)
. Radio Control Channel (RCCH)

" (1) Common Access Channel (CAC)

Common access channel corresponds to the control channel in an analog MCA, and is commonly
accessed by system users for broadcasting information and setting up calls, eic..

(A) Broadcast Control Channel (BCCH)

Broadcast control channel is a unidirectional(outbound) channel used by the repeater 1o send

information (such as channel structure, system information, access information, etc.) to mobile
stations.

(B) Common Control Channel (CCCH)

Common control channel is a bi-directional channel used to transfer information necessary for
call set-ups between the repeater and a mobile station.

(C) User Packet Channel (UPCH)

This is a bi-directional point-to-multipoint channel used to transfer system control data between
the repeater and mobile stations.
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(2) User Specific Channel (USC)

.. User.specific channel corresponds to the speech (voice) channel in an analog MCA system and is
.- used exclusively by system users for comnmunicating with-each other. T

* (A) Traffic Channel (TCH)
Traffic channel is a bi-directional channel.used for end-to-end transfer of user information,
(B) User Packet Channel (UPCH) ...

User packet channel is a bi~direétipnal-‘point,—to.umu_ltipoi_nt channel used for end-to-end transfer
of user packet data. e o i

(C) Associated Control Channel (ACCH)
Associated control channel is a gene_;r_i'é'_t_én_n for bi:d_ife_é:ﬁonal channels t_o_' t'ra'.zisfe'r between the
repeaicr and mobile stations. They are associated with the assigned traffic channels. The
associated control channels may be either of two types, depending on the mapping method.
(a) Fast Associated Control Channel(FACCH)
Fast associated control channel allows fast data transfer by temporarily ste'aling the traffic
channel or the user packet channel. In this specification, there are two types of FACCH: fast

associated control channel 1 and fast associated control channel 2. Either is used, depending
on the channel to be stolen, s

" (b) Slow Associated Control Channel(SACCH)

Slow associated control channel always associat;ad with the traffic char_m_gl, etc., and is used
for slow data transfer. S e

(3 Radio Control Channel (RCCH) "
Radio control channel is used to transfer radio channel conirol information (such as"i)iijéski"cal slot
assignment and usage, etc.) between the repeater and mobile stations. In this standard, the radio
control channel is classified into three types according to the tmapping method and vsage:
“(A) Radio Conirol Channe] 1 (RCCHD) "~ o

Radio control channel 1 is a unidirectional (outbound) channel used to send information on
physical slot usage, access control, etc.. R o

" (B) 'Radio Control Channél 2 (RCCH2)

Radio control channel 2 is a unidirectional (outbound) channel that goes with the outbound
BCCH, CCCH and UPCH, and is used to send information on reception control, call control,
etc..
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L {O) Radio.Control_Channei 3 (RCCHS)

Radio control channel 3is a un1d1rect10na1 (Inbound) channel used to send mformatlon on the
individual access control, etc.. :

4.2.4 Mapping of Functional Channel into Physical Slots
42.4.1 Basic Principle on Mapping

The common access channels (CAC) are mapped into data bits in the common-use slots. The user-
specific channels map into the individually assigned slots, and the radio control channels (RCCH) map
into both the common-use slots and the individually assigned slots.. The slot formats used in the
common-use slots and the individually assigned slots, and their data bit capacity, are shown in Table
4,2-7. As for the inbound subslots, two subslots occupy one basic slot. Referenced on the time axis,
the subslot occupying the first half of the basic slot is referenced as subslot-1, the second half as
subslot-2.

'l-".alE;le 4.2.7 ' Slot Foﬁnaf émii Nu.r.n.ber‘ of Déta Biié

.._Cla'ssiﬁc_ation Cd i ...8lot Format. - e | Number of Data Bits
- Common-use Slot - Outbound S]ot 1 .- . Basic Slot : 800 bits -
. Inbound Slot Subslot 224 bits x 2
-} Individually Assigned ::| . ‘Outbound Slot -~ | -~~~ Basic Slot w800 bits
. ‘Slot © i | Inbound Slot . BasicSlot 688 bits
EEEEIEEE A IR Subsiot * 224bitsx2

One or miore functlonal channel(s) can be mapped into one ‘basic slot or subslot Each functional
channel can transmit mutually mdependent 1nformat:on “Thus, _even when functional channels of the
same name are smultaneously mapped into a s1ng1e slot rnutually mdependent mformatlon can be
transmitted between respective functional channels.

Dependlng on the frame the ! same pomon of the slots in a smgle radio channel can be used to carry
d1fferent functional channe}s In such a case heremafter, a.ll possfole funcuonai channeis m a
particular configuration are enumerated ' B

4.2.4.2 Mapping of Functional Channels into Common-use Slots

The mapping of functional channels into the commonwuse slots is shown in F1g '4.2-2, However, the
mapping positions of the respective functional channels shiown in the figure do not correspond exactly

to the data bit position. Mapping details are provided in Section 4.2.6.

In outbound slots, one radio control channel 1 (RCCH1) is mapped into a fixed position on the slot.
RCCH1 is used to transmits information on physical slot usage, access control, etc..

In outbound slots where two identical channel configurations are mapped simultaneously in a single
slot (for example, (RCCH2 + BCCH/CCCH/UPCH) x 2), or in inbound transmissions consisting of 2
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subslots, each of the two identical configurations are distinguished by adding a suffix to the
configuration name. Hereinafter, this suffix is -F for the first one, and -B for the second.

Outbound cbmmon—ﬁse slot (Basic sloi format: 800 bits)

RCCHI RCCH2 + BCCH/CCCH/UPCH-F -~ | .- RCCH2 + BCCH/CCCH/UPCH-B -
(112) (344) (344)

Inbound common-use slot (Subslot format: 224 bits x 2) -

CCCH/UPCH— BEREEEE - Lo CCCH/UPCH;B

Flg 42-2 Mappmg of Funct;onal Channel into Comimon-use Slots

4.24.3 Mapping of Functional Channels into Individuaily Assig_ngd Slots

Fig. 4.2-3 shows the mapping of the functional channels into the individually assigned slots. However,
the mapping positions of the respective functional channels shown in the figure do not exactly
correspond to the data bit posrtmns to be transmitted. Mappmg detazls are prescribed in Section 4 2.6.

In the md1v1dually aseugned siots, as1de from functional channels a 120 bit filling field for outbound
and a 464 bit filling field for inbound, are defined. A filler pattern (to be transmitted in place of a
functional channel that is idle) is also defined. These are represented by the generic name FILL The
FILL is used in case that no functional channels are defined on the data bits:

As in the common-use slots, outbound slots have one RCCH1 mapped into a fixed position on the slot.
In both mbound and outbound slots, the fast associated controI channel that steals a TCH is denoted as
FACCHI and that whlch steals UPCH as FACCH2 Aiso, the radio control charmel used to send the
individual access control information from the moblle station is denoted as RCCH3

In outbound slots where two identical channel .configurations are mapped simultaneously in a single
slot (for example SACCH UPCH or FILL or in inbound transmlssmns consisting of 2 subslots)
each of the two identical configurations are distinguished by addmg a suffix to the configuratwn
name. The suffix -F is added to the first one and -B to the second one.

For the individually assigned slots, the funétibﬁal chanr‘lelhmapp:ing méihod dii.’féi's‘ débehd:ng on the

transmission modes (2 types for outbound, 3 for inbound) prescribed in Section 4.3. F1g 4.2-3 shows
the mapping prescribed for each transrmssmn mode :
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.Outbound TCH transmission mode

RCR STD-32A

TCH/FACCHI/FILL

RCCH1 [SACCH
o (112) (16) 672
Outhound UPCH transmission mode |
RCCHI SACCH UPCH/FACCHZ | WLL-FISACCH| _UPCH/FACCHZ 1" FILL-B
(112) -F(16} [FILL-E (208) (1207 | -B(16) /FILL-B (208) (120}

Inbound individually assigned slot (Basic slot format: 688 bits)

Inbound TCH transmission mode (individual access permission)

SACCH
{16)

~ TCH/FACCHI
(672)

Inbound TCH transmission mode (individual access permission)

SACCH FILL RCCH3
(16} - {464) - - (208)
Inbound individually assigried slot (Subslet format 224 b1ts x2)
Inbound UPCH transmission mode - )
SACCH| UPCH/FACCH2-F SACCH| UPCH/FACCH?2-B
-F(16) (208) -B(16) (208)

Inbound TCH transmission mode (user access permission) and UPCH transmission mode

-F(16)

SACCH

. RCCH3-F
008

{SACCH

%aai'

RCCH3-B
(208)

Fig. 4.2-3 Mapp:ng of Functional Channei mto Indlv:duaily Ass:gned Slots
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4.2.5 Mapping of Functional Channels into Radio Channels

4.2.5.1 Mappmg of Common Access Channels mto Radio Channels

'I‘he common access channel is a logwal channel composed of a series of funcnonal channel eiements
(BCCH/CCCH/UPCH). It is mapped (two CACs per slot for both inbound and outbound) into
physical slots (common-use slots). The transmission interval of the functional channel elements is
prescribed by the mapping method of the common access channel into the radio.channel.

For the outbound common access channels, a super frame structure is defmed based on the transrnit
cycle of the functlonal channel elements. As shown in. Flg 4 2-4 a super frarne structure is
determined by the number of slots that make up one cycle. Details of a super frame are prescribed in

Section 4.3.8.

< : Super Frame ~ >

. aaaaacc aad; \(:

1 slot Example: Super Frame Length 6 slots

Fig. 4.2;4. .E'kampie of the Common AccessCh_annel Super Frame St‘ru.c.t'ur.e .

One common access channel can be mapped Into one or more radio channel(s).(control channels) ona
single radio carrier. The common access channel super frame structure. and the method of mapping
into a radio channel are arbitrary for each rcpeater The appropnate mformauon is notified through
the broadcast control channel (BCCH) ‘ : ; -

Mapping examples of the outbound COMIMoN access channel mto a radm channel are shown in Fig.
4.2-5 through 4.2-8.

Super Framé

CAC
esened) SR D R R
Fieenatss oceidien
i itk
Outbound 3|4]5|6ER 21314
: ot R ate

Radio Carrier [

!
53
43

X

2

55y
(X5
15
S

I}

2

X

pLs
i
BT

T
(e
e
&

2
2
daty
e

. Basic Frame

Fig. 42-5 Mapping Example of a Single CAC into a Single Radio Channel
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‘, Super Frame

CAC

e

o
2
TR

Qutbound
Radio Carrier

el

e
4!
X,
et

,
s
o5

55

e Basi;Frame _

N .
o

" Fig. 4.2-6 Mapping 'Exa_l}’iple.g.)f a Single CAC into Multiple Radio Channels

CAC#] CAC#H#2
CAC
Outbound
Radio Carrier

_ Basic Frame

Fig. 4.2-7 . Mapping Example of Mu
Radio Carrier

ttiple CACs into Multiple Radio Channels on a Single

o oCACHL CACH2
Super Frame L * Super Frame

CAC q cqlcg|c Al
q . caijcg|c C
Outbound 418 4
Radio Carrier 1
" Outboind 415 4
Radio Carrier 2 -
Basic Frame

-

Fig. 4.2-8 Mapping Examp

le of Multiple CACs into Muitiple Radio Channels on Different
Radio Carriers CoTe S e RO

The inbound common access channel is mapped into the inbound radio channel. This channel
corresponds to the outbound radio channel into which the outbound common access channel is
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4.2.5.2 User Specific Channel (USC)
In principle, one user specific channel is mépped'_ihtfo one radio channel (éommunication channel).
4253 Radio Control Channel RCCH)

RCCHI and RCCH2 _are'mappé'c'i.intb the commcn;use--‘slots, wh_ile RCCH1 and RCCH3 are mapped

into the individually assigned slots.. Each RCCH mépping'-_ihto a radio 'chan_ne_i' depends on the
mapping method of the common access channel, or the user specific channel being mapped.

The RCCH1 information varies depending on whether it is on the common-use slot or on the
individually assigned slot. RCCHI is sent along with CAC or USC being mapped into the slot

concerned, and is used to transfer the appropriate control information.
As noted by the RCCH2 + B__CCH/CCCH/UPCH configuration in Fig. 4.2-2, RCCH2 is sent only on
the CAC that forms a pair within the same slot, and is used to.transfer the information on message

reception control, etc.,

RCCHS3 is sent only on the inbound User Specific Channel, and is s 10 tanster the individua
access control information, etc.. e .

426ChannelCodmg L
42.6.1 Basic Pr}.ir'xc'i'p'l'és of Channel éoding

Channel coding prescribes the encoding method when transmitting messages: through functional
channels on physical slots. The decoding method is not specified. RIS

As a rule, the receiving equipmeﬁt is equipped with error correctipg‘_and__q;:tectmg capabilities so that
each of the functional channel messages can be decoded independently.

In addition, the functional channel messages are scrambled to keep code balance of the transmission
data stream and to prevent different cémm‘unic_:__ation control operations from mutual interferences.

4.2.62 Channel Coding of Outbound Common-use Slots
(1) RCCHI Coding

RCCHI performs the error detection coding scrambling, and error correction coding steps as
showninFig. 429 . . S o - o

(A) Message Length
The maximum Iength of meS'ISagés.'to be transmitted through RCCH1 ié__46_ bits, .
(B) Error Detection Code

A 5-bit CRC éode'(gerierated it_‘rorr'z the m'e:s'sage' bits) i:é'apperilded to the '&iéssage. |
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CRC coding starts from the octet with the smallest octet number, and from the MSB within
each octet. S ‘

5-bit CRC Generator Polynomial : X34X4+1
{C) Scrambie

The resuitmg 51 bits (after appendmg the CRC code) are scrambled using the oatput of a PN
(9,5) shift register (details to be prescribed in Section 4.2.6.7).

(D) Bit Append
Five ‘0’ bits are appended to the scrambled bits end.
(E) Error Correction Code

The resultmg 56 bits (from the steps above) are input to the convoluuonai encoder described
below. The output bits are read alternately from outputs 1 and 2.

Convolutional Encoder : Encoding Rate R = 1/2 Code (Constramt Length K 6)
‘Generator Polynomial : GID)=1+D+ D3 + D3
S Gz(D)—1+D2+D3+D4+D5

RCCHI
Message 46
D T
CRC Generation : 46 5
v 5
Scramble B
! —
Bit Append 51 E . Appended Bits 0’
| 112 |
Convolutional
Encoding

Fig. 4.2.9 RCCH1 Coding

(2) Coding of RCCH2 with {)utbound Common Access Channels

RCCH2 w1th the outbound common access channei (BCCH/CCCH/UPCH) undergoes the steps of
error detection coding, scrambling, and error correction coding as shown in Fig. 4.2-10.

(A) Message Length

The length of a message that can be transmitted through RCCH2 is 26 bits.
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The length of a message that can be transmitted through the outbound common access channel
(BCCH/CCCH/UPCH) is 104 bits. e

(B} Error Detection Code

The functional channel messages are concatenated by appending BCCH/CCCH/UPCH to
RCCH2. A 17-bit CRC code generated from the concatenated message bits is appended.

CRC coding Stans from the octet with the smallest octet number, and from the MSB within
each octet.

17-bit CRC Generator Polynomial : X17 + X16 + X154+ x13 4 X12 . x84 %7 4 X5 + X2 4 1
(C) Scramble

The resulting 147 bits after appending the CRC code are scrambled using the output of a
- PN(9,5) shift register(details to be prescribed in Section 4260, . 5

(D) Bit Insertion and Append

The resﬁlti.ng“bits after scrambling are numbered from 1 to 147, starting from the MSB. Then a

‘0’ bit is inserted after every bit numbered X, where X satisfies the condition, X mod 7 =0 (20

in all, excluding X=147). Five ‘O’s are further appended to the bits end,

(E) Error Correction Code

The resulting 172 bits from the steps above are inpﬁt to the convolutional encoder described
below. The output bits are read out aitema‘tgly from outputs 1and 2. ...

Convolutional Encoder : Encoding Rate R = 1/2 Code(‘Cons:.traixﬁ= Length K = 6)
Generator Polynomial : GID)=1+D+D3+D5 . -
| G2D)=1+D2+D3 + D4 + DS

RCCH2 BCCH/CCCH/UPCH
Message. 26 ‘ o 104

&. R e AT -

CRC Generation 130 I’_]_

Scramble

v

_ BitAppend |7

| Inserted/Appended
£ . Bits |0v T e

Convolutional |
Encoding

Fig. 4.2-10, Coding of RCCH2 with Outbound Common Access Channel . ., -
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(3) Mapping into Data Bits

The encoded functional channels (RCCH1 and RCCH2 + BCCH/CCCH/UPCH) are mapped into
the data bits of an outbound basic slot (800 bits: D1 to D800) as shown in Fig. 4.2-11,

(A) Block Partitioning of Functional Channels

The RCCH1 encoded bits (112 bits) are partitioned into 7 blocks (B1 to B7), a block consisting
of 16 bits. '

Two RCCH2 + BCCH/CCCH/UPCH encoded bits (-F and -B, 344 bits each) are concatenated,

and the concatenated blts are partmoned mto 43 blocks(BI to B43), a block consxstmg of 16
' bits,

(B) Data Bit Mapping

“The partitioned 7 RCCH1 blocks are mapped into data bits D1 to D112 of the outbound basic
slot. The bits are read out by columns, 2 bits 4t a time, starting from B1 down to B7.

Likewise, the partitioned 43 RCCH2 + BCCH/CCCH/UPCH blocks are mapped mto data bits
(D113 to D800) by reading out bits by cqumns, 2 blts ata txmc
(Table 3-1 of Annex-3)

RCCH1 (112} RCCH24+BCCH/CCCH/UPCH-F (344) RCCH2+BCCH/CCCH/UPCH-B (344)

RCLRC2BGCCAP  [TTTTS T —— R
BiockPamuonmg "‘l:'l i b ——t - s§1 . HHE
. BL - BT O BL o ---- o B2 e T3
B C ' Block Arrangement :
Block Arrangement 16
> o “EL]
o Tl R A "53]
2-bit 2 . 2bit y
read out . ' read out )
B6 S P
. B3]
¢ . B43
Diata Bit —— O
Mapping l"" I """ »

D1 - D112 D113 L memmw ... . DROO

Fig. 4.2-11 Data Bit Mapping into an Outb_cund Common-use Siot -

4.2.6.3 Channel Coding of Inbound Common-use_Siot N
H Codmg of Inbound Common Access Channels

Inbound Common Access Channcls (CCCH/UPCH) undergoes the steps of error detectzon codmg,
scrambling, and error correction coding as shown in Fig. 4.2-12.
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(A) Message Length

The length -of message that can be transmitted through Common Access Channels

(CCCH/UPCH) is 90 bits...

(B) Error Detection Code

A 17-bit CRC code generated from the message bits is appended to the message end.

CRC codmg starts from the octet with the smallest octet number and from the MSB w1th1n each

octet.

 17-bit CRC Generator Polynomial : X174+ X16 1+ X154+ X13 4 X124 X84 X7 + X5 £ X2 + 1

(C) Scramble

The resulting. 107 bits after appending CRC code are scrambled using the output of a PN(9,5)

shift register(details to be prescribed in Section 4.2.6.7). -

(D) Bit Append

Five ‘0’s are appended to the scrambled bits end.

(E) - Error Correction Code

The resultmg 112 bltS from the steps above are mput to the convoiuuona} encoder descrzbed

below. The output bits are read out alternately from outputs 1 and 2.

Convolutional Encoder R Bncodmg RateR=1/2 Codc(Conszrmnt Length K =6)
Generator Polynomial =~ : GI(Dy=1+D+D3+ D3
G2D)=1+D2+D3 +D4+DS

CCCH/UPCH .

Message _ 90
* o - 107
CRC Generation 90

17

Scramble
4- 112 S
Bit Append 107 E :Appended Bits 0’
Convolutional
"Encoding

Fig. 42-12 Coding of Inbound Common Access Channels
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(2) Mapping into Data Bits

The encoded functional channels (CCCH/UPCH) are mapped into the data bits of an inbound
subslot (224 bits:, D1 to D224) as shown in Fig. 4.2-13.

CCCH/UPCH-F is mapped into subslot I, while CCCH/UPCH-B is mapped into subslot 2.
(A) Block Partitioning of Functional Channels

The CAC (CCCH/UPCH) encoded bits (224 bits) are partitioned into 14 blocks (Bl to Bi14),a
- block consisting of 16 bits. oy, LT s e SR

(B) Data Bit Mapping
The partitioned 14 Common Access Channel blocks are mapped into data bits from D1 to D224
of inbound subslots by reading out bits by columns, " bits at a time, starting from Bl down to

B14. (Table 3-2 of Annex-3)

CCCH/UPCH-F (224) CCCH/UPCH-B (224)

'CC/UP Block RERE IR R R R
Partitioning HI I S R SR S I S 55 T
Bl - Bl4 Bl - Bl4
Block Arrangement Block Arrangement
i6 lﬁg: :
-BL B}
2-bit B2 2-bit "B, ]
read out - read out
Bi3 B3]
Bl4 "R14 T
Data Bit e
Mapping B g

D1 - D224 b1 - D224

Fig. 4.2-13 Data Bit Mapping into Inbound Common-use Slots

42.64 Channel Coding of Outbound Individually Assigned Slots

(1) RCCHI Coding

As in the common-use slots, RCCH1 in inciiiridnally zis'éignéd slots undergoes the steps of error
detection coding, scrambling, and error correction coding as shown in Fig. 4.2-9.

(2) SACCH Coding

SACCH undergoes the steps of error detection coding, scrambling, and erfor correction coding as
shown in Fig. 4.2-14.
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(A) Message Length
.. 'The length of amessage that can be transmitted through SACCH is 2 bits.. o
(B) Error Detection Code o R o |
A 2~b1tNOT éattéiﬁ of thé SACC‘H blts(XOR ﬁt;ith 1 ll ')ﬂ afe a.tppen'd(‘a.‘d” és panty bit;.. -
(C) Scramble T T DR
Thé fésu.lt.i.rig..dl Bits afté'r..app.elndiné the”NO".f lpattéfn.é.réwséra:rﬁ-bl‘;d. usmgthe outp'l;t lof a PN
(9,5) shift register (details to be prescribed in Section 4.2.6.7).
(D) Bit Append
Fbuf ‘O’S are a..lp'pe:ﬁdéd.to"t'h;lzait:s' énd resultmgfrom thé. a!lalov'.e .pl‘*o,cl_:‘éd.ures:" | 3. -
(E) Error Correction Code . |

‘The resulting 8 bits from the steps above are input to the corivolutional encoder described
‘below. The output bits are read out alternately from output 1 and 2. . : ERRE

Convolutional,E_ncoder -t Encoding Rate R = 1/2 Code (Constraint Length K = 5)
Generator Polynomial . : GID)=1+D3 + D4 .
- G2(D)=1+D +D2 + p4
BN SACCH
Message |2
v s
CRC Generation  {2]2
v

Scramble

Bit Append

:Appended Bits '0f

: 16 R T E T S

Convolutional
Encoding

. Fig.42-14 SACCH Coding

(3) Traffic Channel Coding

[he coding method of Traffic Channels(TCH) s not prescribed.
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(4) FACCHI1 Coding

FACCH1 undergoes the steps of error detection coding, scrambling, and error correcﬁon coding as
shown in Fig. 4.2-15. .

(A) Message Length
The length of a message that can be transmitted through FACCH1 is 274 bits.
(B) Error Dctc'c_tign dee -
A 16-bit CRC cb&é generated from the message bits is appended to the message end

CRC coding starts from the octet with the smallest octet number, and from the MSB within
each octet.

16-bit CRC Generator Polynornial : X16 + X15 + X12 + x4 x10,4 x84 X7 4 x6 + X3
+ X3 + x2 +1

(C) Scramble

The resulting 290 bits after appending CRC code are scrambled using the output ofa PN(9 5
shift register (details to be prescribed in Section 4.2. 6.7}.

(D) Bit Insertion a1_1_d Ap_pend ‘

The resulting bits after scrambling are numbered from 1 to 290, startmg from the MSB. Then, a
‘0’ bit is inserted after every bit numbered X, where X satisfies the condition, X mod 7 = 0(41
bits in all). Five ‘0’s are appended to the scrambled bits end.

(E) Error Correction Code

The resulting 336 bits from the steps above are input to the convolutional encoder described
below The output bits are read out alternately frorn outputs 1 and 2

Convolutional Encoder . Encoding Rate R = 1/2 Code (Constraint Length K = 6)

Generator Polynomial 1 G1(D)=1+D+D3 + D3
GZ(D) 1 +D2+D3 +D4+D5
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FACCH1
Message 274
- * o "00
CRC Generation 274 16
|
Scramble
) * :Inserted/
Bit Append E Appended
Bits 0’
Convolutional
Encoding

Fig. 4.2-15 FACCHI1 Coding

(5) FACCH2 Coding

FACCH?2 undergoes the steps of error detection coding, scrambling, and error cbrrecfion coding as
- shown in Fig. 4.2-16.

(A) Message Length

'The length of a message that can be transmitted through FACéHQ is 82 Bilts.'

®) Error D_ct__gc_tioﬁ Code | | |

A 17-bit CRC code generated frorﬁ.' the message Biis is ép:f}ehdéd fo &e .me'ssalge end.

CRC coding starts from the octet with the smallest octet number and from the MSB within each
octet.

17-bit CRC Generator Polynomial : X17+X16 + x15 4 x13 4 %12 4 X8+ X7 £ X5+ X2 +1
(&) Scrainble'

The resulting 99 bits after appe.nding' CRC code'ar'e‘ scrambled using the output of a PN(9,5)
shift register(details to be prescribed in Section 4.2.6.7.

(D) Bit Append
Five ‘0’s are appended to the scrambled bits end.
(E) Error Correction Code

The resulting 104 bits from the steps above are input 1o the convolutional encoder described
below. The output bits are read out alternately from outputs 1 and 2.
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- Convolutional Encoder : Encoding Rate R = 1/2 Code(Constramt Length K 6)
Generator Polynomial ~ @ GI(D)y=1+D+ D3+ D3 .
G2D)=1+D2+D3 + D4+ D>

- FACCH2
Message 82

v RS

CRC Generation el B2 e 17

f —

Scramble

| — v

Bit Append T

- E :Appended Bits ‘0’

208

Convolutional
Encoding

Fig. 4.2-16 FACCH2 Coding

(6) FILL Pattern Coding

| The bit patgc_fo usé& for FILL is not prcscribed. o

(7) User Packet Channel Coding

 The coding method for the user paolge_t channel (UPCH) is not p_reséribed. B |
(8) 'Mappi.ng'iﬁto Data Bits

The encoded functional channels are mapped into data bits of an outbound basw slot (800 bits : D1
to DBOO) as shown in Fig. 4. 2~17 '

" (A) Block Partitioning qfﬁuﬁc'ﬁonal Channels

The encoded functional channels shown below are to be partitioned into blocks consisting of 16
bits as follows :

RCCHI1 ;7 blocks(B1 to B7)
FACCH1 : 42 blocks(B1 1o B42)
FACCH2 : 13 blocks(B1 to B13)

(B) Data Bit Mapping(TCH Transmission Mode)

The partitioned 7 RCCH1 blocks are mapped into data bits from D1 1o D112 of the outbound
basic slot by reading out by columns, 2 bits at time, starting from Bl down to B7.
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The SACCH bits are mapped.starting from D113-D114 and at every 86 bits intervals afterward
(D113-D114, D199-D200, D285- D286, D371-D372, D457-D458, D543-D544, D629- D630,
and D715-D716) by reading out by columns, 2 bits at a time.

When mapping TCH/FILL, the bits are mapped in order into the remammg data bits, starting
from the vacant data bit which is the smallest bit number.- e

When mapping FACCHI, the pamtloned 42 FACCHI blocks are mapped into rémaining data
bits starting from the vacant data bit. with the smallest bit humber, by reading out by columns, 2
bits at a time, starting from block B1 down to B42. (TabIe 3-3 of Annex-3)

(C) Data Bit Mapping(UPCH Transmmsmn Mode)

The partitioned 7 RCCH1 blocks are mapped into data bits from D1 1o D112 of the outbound
basic slot by reading out by columns 2 bits at time, starting from B1 down to B7

The FILL—F and FILL—B bits are mapped into data bxts from D337 to D456 and from D681 to
D800 respectively.

The SACCH-F bits are mapf)éd startlng from D113-D114 and at every 28-bit interval
afterward (D113-D114, D141-D142, D169-D170, D197-D198, D225-D226, D253-D254,
D281-D282, and D309-D310) by reading out 2 bits at a time.

The SACCH-B bits are mapped starting from D457-D458 and at every 28-bit interval afterward
(D457-D458, D485-D486, D513-D514, D541-D542, D569-D570, D597-D598, D625- D626,
and 13633-D654) by reading out 2 bits at a time,

UPCH/FILL-F bits are mapped in order into the remaining data bits startmg from the vacant
data bit with the smallest number. Likewise, UPCH/FILL-B bits are mapped in order into the
remaining data bits of the second half, starting from the vacant data blt w1th the smallest
number.

When mapping FACCHZ the 13 blocks of the partmoned FACCHZ»F are mappcd in order into
the remaining data bits with the smallest bit number of the first half of the slots. The bits are
read out by column, 2 bits at a time, starting from B1 down to B13. L1kew1se the FACCH2 B
bits are mapped into the second half of the slot in the samé manner.

(Table 3-4 of Annex-3)
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RCCH1 (112} SACCH (16} FACCH! {672)
RCII:AI :IIII‘ # 0 % F K LN L I S B B N 3
Block il D IR SRR
Partitioning 1 - -~ B7 m . - "y
Block A t
Block Amangement oc y rrangemen o : _
16 o\ L 2-bit "B
“bi LBL read out B2 | TCH/FILL (672
(6] '
BY

'

Data Bit
Mapping b »

D1 -~ D112 D113 T DROO

Flg 4,2-17a Data Bit Mapping of Outbound Indwuiuaily Asszgned Slot - (TCH
: - Transmission Mode} - .

RCCHI (112)  SACCH-F(16) FACCH2-F (208) SACCH;B (16) FACCH?2-B (208).

RCLFA2 ey
Block i ii] D-,:::,::.;- | HHE
Parﬁﬁoning A e 0 !i:ll: [ I B N A B
Bl --- B7 Bl --- BI3 Bl --- BI3

Block Arrangement Block Arrangement Block Arrarigerrient '

ST s
2-bit Bl 2-bit 2-bit Bl h
readowt | [BZ] read out read out | | B2 | UPCH/FILL-F (208)
;.'—:.;--- IRIE T R, B
L B6 | Distribute Bi2|
v BY bistribute B UPCH/FILL.B {208
RELDEES

Y

Data Bit |, je | cocen FILI-F} ... FILL-B
Mapping L. > (120) > (120)
DI .. DIz DU3 - -- D336, D337 D4ST -~ D6SO DeSI

- D456, -, -Dswo
Fig. 4.2-17b Data Bit Mapping of Outbound Individually Assigned Slot - (UPCH
Transmission Mode)
4.2.6.5 Channel Coding of Inbound Individually Assigned Slots
(1) SACCH Coding

As in outbound individually assigned slots, SACCH undergoes the steps of error detection coding,
scrambling and error correction coding as shown in Fig. 4.2-14,
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(2) Traffic Channel Coding
The coding method for the traffic channel is not prescribed.
(3) FACCHI1 Coding

As in outbound individually assigned sIo.ts-,.FACCH_I ‘undergoes the steps of error detection
coding, scrambling and error correction coding as shown in Fig. 4.2-15.

(4) FILL Pattern Coding
The bit pattern used for FILL is not prescribed.
(5) RCCH3 Codlng

The RCCH3 undergoes the steps of error detecnon codmg, error correction codmg and scrambie
according to the procedure shown in Fig. 4.2-18.

(A) Message Length

The length of a mcssage that can be transmitted t.hrough RCCH3 is 82 bltS

(B) Error Detecuon Code

A 17»bzt CRC code generated from the message bits is appended to the rnessage end.

'CRC codmg starts from the octet thh the smallest octet number and from the MSB within each
octet . e - :

17-bit CRC Generator Polyhomiai : X174+ X164 X15 X134 x124 x84 X7+ X5+ %241
(C) Scramble -

The resulting 99 bits’ after appendmg CRC code are scrambled using !:he output of a PN(9,5)
shift register (details to be prescribed in Section 4.2.6.7 3. '

D) Bit Append‘
Five ‘0’s are appended to the scrambled bits end.
(E) Error Correction Code

The resulting 104 bits from the steps above are input to the convolutional encoder described
~ below. The output bits are read out alternately from outputs 1 and 2.

Convolutional Encoder Encodmg Rate R = 1/2 Code(Constramt Length K 6)
Generator Polynomial CGID)=1+D+D3+ DS
G2AD)=1+D2+D3 + D4 + D3
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RCCH3
Message T o

¢ B 99

CRC Generation ' 82 17

¢ 99

Scramble _ .
I o

Bit Append 99

208 o

Convolational
Encoding

~ Fig. 4.2-18 RCCH3 Coding

(6) Mapping into Data Bits

The encoded func'tiénal channels are mapped into the data bits of an inbound baéic slot (688 bits :
D1 to D688) as shown in Fig. 4.2-19. it

(A) Block Partitioning of Functional Channels

The encoded functional channels shown below are to be panitioned into blocks consisting of 16
bits as follows : ' '

FACCHL  : 42blocks (Bl to B42)
RCCH3  : 13blocks (Bl1toBI13) -~

(B) Data Bit Mapping (TCH Transmission Mode)

The SACCH bits are mapped starting from D1-D2 and at every 86 bit interval afterward (D1-
D2, D87-D88, D173-D174, D259-D260, D345-D346, D431-D432, D517-D518, and D603-
- D604) by reading out 2 bits at atime. - © & oo et T Co

When mapping TCH, the TCH bits are mapped in order into the remaining data bits starting
from the vacant data bit with the smallest bit pumber. = = - = S - :

When mapping FACCH], the partitioned 42 FACCH1 blocks are mapped into the remaining
data bits. This process starts from the vacant data bit with the smallest bit number, by reading
out columns, 2 bits at a time, starting from block B1 down toB42. . :

When mapping RCCH3, the first, FILL bits are mapped in order into the remaining data bits.
This process starts from the vacant data bit with the smallest number; next, the partitioned 13
RCCH3 blocks are mapped in order into the remaining data bits in the same way, by reading
out by columns, 2 bits at a time, starting from B1 down to B13 (Table 3-5, 6 of Annex-3).
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SACCH (16) FACCH1 (672)

FAl I B 4 ] l;‘lll:l:.
Block HIEE SRR

Paritioning Bl N B2

Block Afrangement
y 16

2-hit
", Tead out

Data Bit
Mapping -

N .- - D688

Fig. 42-19a Data Bit Mapping of Inbound In'divi"d.ualiy Assigned Slot (Basic Slot)

-TCH/FACCH1
SACCH (18) FILL (464) RC_CHS (208) _
- RC3: S p— o . : — ’ _'l" [-.l:.t:l. |.. .J.l.lll.lll:
Block D """"" B I I R e L I
Parﬁﬁ(}zﬁng ! ¥ oa : L 2 } f [ I | ! [ 2 | ! *
B1 - B13
« - Block Arrangement ' v A
16
L BL L
B2
2-bit
- - 4 read out ]
- | Distribute LB12
B13

Data Bit i - o
Mapping |77 A B
SR DR L e T T DAT6 DAY s e DORS,

Fig. 4.2-19b Data Bit Mapping of Inbound Individually Assigned Slot (Basic Slot}- RCCH3
4.2.6.6 Channel Coding of Inbound Individually Assighed Slot (Subslot Format) -
(1) 'SACCH Coding -

As in outbound individually assigned slot, SACCH undergoes the steps of error detection coding,
scrambling and error correction coding as shown in Fig. 4.2-14,

(2} User Packet Channel Coding" -

The coding method for User Packet Channel is not prescribed: . - =~ - °
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(3) FACCH2 Coding °

As in outbound individually assigned slot, FACCH2 undergoes the steps of error detection coding,
scrambling and error correction coding as shown in Fig. 4.2-16.

(49) RCCH3 Coding

As shov{r.h:i‘n in'béﬁnd indi\fiduaﬂy aésigﬁed stot (basic slot format), RCCH3 'un:c_]crgoes the steps of
error detection coding, scrambling and error correction coding as shown in Fig. 4.2-18,

{5) Mapping into Data Bits
The encoded func_tional channels are riiapp'ed into the data bits of an inbound sﬁﬁslot (224 bi_té: D1
to D224) as shown in Fig. 4.2-20. UPCH/FACCH2/RCC-H3-F is mapped into subslot 1, while
UPCH/FACCHZ/RCCH3~B is mapped mto subslot 2

(A) Block Partmonmg of Functlonal Cha.nnels

The encoded functional channels are partitioned into blocks consisting of 16 bits as follows : *

FACCH2  : 13 blocks (B1toB13)
RCCH3  : 13 blocks (B1 to B13)

(B) Data Bit Mappmg

'I‘he SACCH blts are mapped starting from D1 D2 and at every 28 bit interval afterward (D1-
- P2, D29-D30, D57-D58, D85- D86 D113—D114 D141 D142 D169 D170 and D197-D198) by
reading out 2 bits at a time. :

When mapping UPCH, the UPCH bits are mapped in order into the remaining data bits starting
from the vacant data bn wzth the smailest bit number

“When mapping FACCH?2, the pamtloned 13 FACCH2 blocks are mapped into the remaining
data bits starting from the vacant data bit with the smallest bit number, by readmg out by
columns, 2 bits at a time, starting from block B1 down to B13.- '

~ When mapping RCCH3, the -partitioned 13 RCCH3 blocks are mapped in order into the

remaining data bits starting from the vacant data blt with the smallest number, by reading out
by columns, 2 bits at a time, starting from B1 down to B13 (Table 3-7 of Annex-3).
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SACCH-F (16) FACCHZ/RCCH3-F (208) SACCH-B (16) FACCHZ/RCCH3-B (208) - -
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]
o v 2
-

-
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-

B—— B3 — B -oT BI3
Block Arrangement ' Block Arrangement '
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Dzsmbuuon UPCH-F (208) Disaribx;lion " - . UPCH-F (208}
T i > 2-bit 5 »
- readout — read out W[ B137
DaaBit [ .
. Dl.. --- D24 ,._-1_)1- .. D24

Fig. 4.2-20 Data Bit Mapping of Inbound Indmdually Assngned Slot (Subslot)

4.2.6.7 Scramble .

The prescribed scrambling used in functional channel coding is described below.

{1} Scramble Method

Scramble is performed by taking the XOR between the functional channel message after

appending the error detecting code (scramble data) and the output pattern of a PN (9,5) shift
_ register (scramble pattern), by making correspondence between the order from MSB to LSB for

scramble data, and output order from the shift register for the scramble pattern, respectively.

- (2). Configuration of the PN (9,5) Shift Register. .

The configuration of the PN (9,5) shift .reg.is;ter.ié shown iﬁ-Fig. 4.2—21. At tﬁe sta}i of the
scrambling process, the shift register is initialized to a predetermined setting -based. on the

functional channel configuration. With the shift register properly initialized, the scramble pattern is
derived from the shift register. : : :

. Initial Value MSB ‘ ) : S _ _ . Initial Value LSB

o

- Output Pattern

Fig. 4.2-21 Configuration of PN(9,5) Shift Register

{3) Shift Register Initial Value

The initial setting of the PN (9,5) shift register is as shown in Table 4.2-8. The assignment of the
Link Channel Number (LCN) found in the table is prescribed in Section 4.3.3.
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Table 4.2-8 Register Initial Values

" Functional Channels ~© =~ ' Register Initial Value
Common Access Channel RCCH2 + BCCH outbound 111111111 (all 1s)
and RCCH2 RCCH2 + CCCH outbound 1111111171 {ali 1s)
RCCH2 + UPCH | outbound | '111111111' (all 1s)
_ CCCH/UPCH inbound ‘111111 1y (all Is}
User Speciﬁ(:_Cha_rl_riel ' FACCH1, FACCH?2 ' Jower 9 bits of LCN*
[ saccH ' ‘lower 9 bits of LCN*
RCCHI,R'CCH?: RCCH1 ‘ 111111111 {all 15)
RCCH3 . . _lower 9 bits of L.CN*

| X .) TTLON stands for the Link Channel Number
.(4) Descramble Method

The same PN (9,5) shift register shown in Fig. 4.2-21. is used to decode (descramblé) the
scrambled code. The scrambled pattern is obtained after initializing the shift register according to

Table 4.2-8, and the scrambled code can be decoded by takmg its XOR w1th the scramble pattern
obtamed from the sh1ft reg1ster - :

65



RCR STD-32A

4.3 Transmission Control

This section prescribes the transmission control between a mobile station and a repeater station on the
radio channel... B : L _ ‘

4.3.1 Forma_f:joif R_e_idio Control Channel |

The radio control channe! (RCCH) is mapped into both common-use slots and individually assigned
slots.. It transmits & transmission control information regarding usage of physical slot, access control,
re-transmission and repetitive transmission control, time alignment control and so on. -

There are three types of the radio control channels (RCCH). RCCHI is mapped into_both outbound
common-use slots and individually assigned slots. RCCH2 is mapped only into 6utbound common-
use slots (two channels in one slot). RCCH3 is mapped only into inbound individually assigned slots.
Each transmits a complete and independent message in its slot. Table 4.3-1° shows signal length and
message length for each of these channels,

| ,'-_I_‘ablé 4;3-1 _ | .S.ignal. Length .aﬁ('i Méssaéé Leﬁgtﬁ .o_f Rﬁdiﬁ Control C_h.ar.n‘i_nei. :

Functiona! Channel Mapping Signal Length Messagé Length |

RCCHI All cutbound skots 112 bits 46 bits
RCCH2 Outbound common access siot 344 bits* - 26 bits
RCCH3 Inbound individually assigned slot 208 bits 82 bits

(*) Signal length including the outbound common access channel
4.3.1.1 Message Transmitted on RCCH1

RCCHI is mapped into all outbound slots and always transmits a different single message, depending
on whether it is mapped into a common-use slot or an individually assigned slot.

(1) Common Access Control Message

This is @ message when mapped into RCCHI of an outbound common-use slot. It transmits a
physical slot information and a inbound slot access control information. Table 4.3-2 shows the
message format.

Table 4.3-2 Format of the Common Access Control Message

o bit| 7 6 5 4 3 2 1 0

Stot Type Access Control Information 1 | Access Control Information 2

Individual Access Assignment Information

Individual Access CAC Mappirig Information
Type '

[ N R R R S
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Each information element in the message format is as follows. Detailed usage is prescribed
beginning in Section 4.3.5.

Slot T octet 1 ¢ 2 bits

Specifies the carrier and slot types of this slot. - -~

Bit: 7.6 ST
00 *: common-use. slot on control carrier 3
~0 1 © (individually assigned slot on control carrier used in user transmission control
message) o e
10 reserved
11 (individuaily assigned slot on communication carrier :used in user transmission

control message)
 _Abcéés:Contr(}'l'_l‘nfbhﬁatiion 1 (octet 1 ;3 bits )y

Specifies the access condition of inbound subslot 1.

Bit: 53 4 3
- - 0 random access permission ¢
- -1 individual access permission
- 0 - CCCH transmit permission
-1 - UPCH transmit permission
0 - .- . receive state indication (NG : No Good) .
1.-.-.. receive state indication (OK)

- Access Control Information 2 (octet 1 : 3 bits)

Specifies the access condition of inbound subslot 2.

‘Bit: 2.1 0 C e
: L Same as access controel information i

Individual Access Assignment Information (octet 2 to octet 5.: 32 bits)

' SpeCifie's the subscriber unit code (Fleet ID + unit ID) when individual access permission is
asserted. L

Hex: 00000000 no individual access permission (random access permission)
00000001

subscriber unit code
FFFEEFFF

Individual Access Type (octet 6 : 2 bits) .

Specifies the transmission type when individual access permission is asserted.

Bit: 7_6
00 regular transmission
01 re-transmission
others preparatory
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CAC Mapping Information (octet 6 : 4 bits)

Specifies the CAC mapping information for faster CAC fetch.

Bit: 5.4 3 2
- - - 0 single CAC mapped (no other CAC in this radio carrier). - .
- - - 1 plural CACs mapped (other CAC(s) in this radio carrier)
- 00 - this CAC mapped into a single radio channel ,
- 10 - this CAC mapped into plural radio channel (head of Radio Channel)
- 11 - this CAC mapped into plural radio channel (non-head of Radio Channel)
others preparatory -

(2) User Transmission Control Message

This is a message mapped into RCCHI of an outbound indi_\_fi_dually assigned slot. It transmits the
transmission control information for the user assigned to this slot. Table 4.3-3 shows the message

format.

Table 4.3-3 Format of the Transmission Control Message

— ™ 7 5 3 4 T 3 2 ._ .. ] o

1 Slot Type - Inbound S - Time Alignment Control/ -
TransmissionMode |- " Transmission Power Control

3 User Assignment Informationi =~~~

4

5

6 Outbound Inbound Relay Outbound Relay

Transmission Mode Mode - - g Mode -

Each information element ir_l the message format is as follows. Detailed usage is prescribed from
Section 4.3.5, '

lot octet 1 ;2 bits)

Specifies the carrier and slot types of this slot.

Bit: 7_6
00 (common-use slot on control carrier : used in the common access control
message)
01 individually assigned slot on control carrier
10 reserved
11 individually assigned slot on communication carrier
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Inbound Transmission Mode (octet 1:2 bits)

- Specifies the inbound transmission mode and access-condition of this slot.

Bit: 5.4 R : . o
00 inbound TCH transmission mode {user access permitted state)
01 inbound UPCH transmission mode .
10 inbound TCH transmission mode (individual access permitied state : time

alignment control isvalid) - .. ... .
11 inbou_nd,TCH__t_ransm_i_ssion:_,quc (individual access permitted state :
transmission power control is valid) .

Time Alignment Control/Transmission Power Control (octet 1 : 4 bits)

Specifies the time alignment conirol value or transmission power control value in TCH
transmission mode (individual access permitted state). The field of inbound transmission mode
determines which one is indicated. In case that steal indication (in the field of outbound
transmission mode) is asserted, it also transmits.an optional information. ;-

Bit: 3.2 10
: time alignment control value/transmit power control value
: / optional information
1111 g

(Details are prescribed in Section 4.3.10.4, 43-10.5, and Section 4.3.106.)

User Assienment Information (octet 2 to octet 5.5 32 bits)

Specifies the Fleet ID of the fleet assigned this comtunication channel, or the subscriber unit code
(Fleet ID + unit ID) when inbound individual access permitted state is asserted. In case steal
indication in the field of outbound transmission mode is asserted, it also transmits an optional
information. R o '

Hex : 0 00 idle indication
001

00000
000O0O0

Fleet ID/subscriber unit cpde/optional information

FFFRFFEF
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Outbound Transmission Mode (octet 6 : 2 bits)

Specifies the outbound: transmission ‘mode of this communication channel; It also indicates the
presence of channel stealing by the optional information in the time alignment/transmission power
control and the user assignment information fields. L

_Bit: 7

=

O

‘outbourid TCH transmission mode =~ . )
outbound UPCH transmission mode =~ '/~ * "+ o
 steal indication (no user assignment information stealing)
steal indication (user assignment information stealing)”

Inbound Relay Mode (octet 6 2 bits)--

* Specifies the inbound relay mode of this communication channel o

COBitY:

00 repeat without error correction
61 repeat with error correcting mode 1
10 repeat with error correcting mode 2
11

repeat with error correcting mode 3

Outbound Relay Mode (octet 6 : 2 bits)

Specifies the outbound relay mode of this communication channel

Bit: 3_2 ,
070 " repeat without error correction
<071 . repeat with error correcting mode 1+
1 0 . . repeat with error correcting mode 2/ -
11 repeat with error correcting mode 3

4.3.1.2 Message Transmitted on RCCH2
RCCH2 is mapped into two positions of an outbound common-use slot and each transmits an
independent single message, Each RCCH?2 transmits information related to the succeeding Common
Access Channel.

(1) Common Reception Control Message

This is a message to be mapped into the RCCH? of an outbound common-use slot and transmits an

information related to the transmission control of the outbound Common Access Channel, Table
4.3-4 shows the message format.
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Table 4.3-4 Format of Common Reception Control Message

T 6 5 4 3 > T 0
T Channel Type Repetitive Transmission Counter — o
2 Link Channel Number -
3 Reception Call Group Temporary Expansion '
Instruction .
4 Concatenated
Transmission ' \

Each information element in the message format is as follows. Detailed usage is prescribed
beginning in Section 4.3.3. :

_Channel Type (octet 1 : 3 bits) -~

Specifies the functional channel type of the succeeding outbound Commc.x.l‘ Access Chamnei.

Bit :

3
j

|

et s 0 D
— = O

Repetitive Transmission Counter (ociet i:4 bitsl

BCCH transmission indication {head of super frame) - -
BCCH transmission indication (no head
CCCH transmission indication. - .-+
UPCH transmission indication

of super frame) .

Specifies the number of remaining' repetitive transmission of the associated outbound Common
Access Channel (CCCH). This is an option field when transmitting other functional channels

(BCCH/UPCH).
Bit: 5. 4.3 2
0000
1111

number of remaining transmissions (0 to 15)
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Link Channel Number (octet 1 to octet 2 : .10 bits)

Specifies the link channel number assigned to the mobile station(s) to receive the associated
Common Access Channel (CCCH/UPCH) transmitted. This is an option field when transmitting
other functional channel (BCCH). c LT .

Hex ;

0 0 0  preparatory-
001 -

link channel number (1 to 1023 : decimal)

3 FF

Reception Instruction (octet 3 : 2 bits)

Specifies the presence or absence of the forced Head BCCH reception indication and temporary
expansion of cail group.

Bit: 6
- 0 no instruction of the forced reception of Head BCCH
-1 instruction of the forced reception of Head BCCH S
0 - no indication of call group temporary expansion’ .
" :

- indication of call group temporary expansion

Call Group Temporary Expansion (octet 3 : 6 bits)
Specifies the expanded call group number during call group temporary expansion.

- Hex: -0 0 instruction to receive ail call slots
01

call group number (1 to 63)

Concatenated Transmission (octet 4 : 2 bits)

Specifies concatenated message transmission on the outbound Common Access Channel.

Bit: 7.6
00 no concatenated transmission (each message is independent)
01 concatenated transmission (first half of the message)
10 concatenated transmission (second half of the message)
11 preparatory
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4.3.1.3 Message Transmitted on RCCH3
RCCH3 is mapped into an inbound individually assigned slot. It transmits a message to request a
change of the inbound transmission mode.. It also transmits a message related to the individual access
request and release when in TCH transfer mode.

(1) User Access Cc_mtroi Message

"Ifhis_is a"messége_ rnapped infd RCCH3 of inboﬁ:ﬁd individually aséigncd_slot and c_:hanges inbound

wransfer mode in the user specific channel requests/releases of the individual access permission in
TCH transmission mode, Table 4.3-5 shows the message format.

Table 4.3-5 Format of User Transmit Prerogative Contfbl Message

octor bit 7 6 5 | 4 . .3 | ' .2_' - 1 0
i Message Type -+ S Reserved
2 Request Code of Transmission Mode | Reserved |«

3 Link Channe! Number -
4

5 Subscriber Unit Code

6

7

8 —

0 Option

10

11 -

Each information element in the message format is as follows. Detailed usage is prescribed
beginning in Section 4.3.10, through the end of the document. - .

Message Type (octet 1: 6 bits)

Specifies the access control operation this message requests. The individual access request
message is valid in user access permitted state on TCH transmission mode, and UPCH
iransmission mode. The individual access release request message is valid only in Individual
access permitted state on TCH transmission mode, and UPCH transmission mode. Transmission
mode change request message is valid in any mode/state.

Bit: 7.6 5 4 3 2
000010 transmission mode change request
00011060 individual access request
0010180 individual access release request
others reserved
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Reserved (octet 1 : 2 bits)

Bit: 1_0

- _:_ _ feééi'véd (def_ault_ _viallu_e"s iero)' o

Request Code of Transmission Mode (octet 2 : 4 bits) =

Indicates the transmission mode and the relay mode which this message requests to switch in
. transmission mode change request. In md1v1dua1 access request/release request message, this field
~is used to 1nd1cate requestmg reiay mode In thls case mbound TCH transnussmn mode is
indicated on bit 5 and 4 (pattern ‘I L ) ‘

Bit: 7_6
- - reserved
» inbound UPCH {ransmission mode-
inbound TCH transm:ssmn mode
reserved
repeat without error correction
* repeat with error correction mode 1
- - . repeat with error correctionmode 2 .
- - repeat with error correction mode 3 -

- Reserved (octet 2 : 2 bits)

Bit: 3.2

- - reserved (default value : zero)

o s O O
Pk O O

b (DO
—C s O
¥
]

: Link Channel Number {octet 2 to octet 3 : 10 bits)

: Spemﬁes the Lmk Channel Number asmgne:d to this caH

..Hex: 0 0 reserved
0 1

0
0

 link channel 'n}lriﬂ:)e_r (1to 10_2_3 decmml) - :
3 FF

Subscriber Unit Code (octet 4 to octet 7 =32 bits)

 Specifies thie subscriber unit code of the mobile station which fransnits this message.

“Hex¥ 0000
070010

0 0 0°07°0 reserved il
IO NI O 1 e T AR FR T L BRI

0.
b

subscribef uﬂii code
FFFFFFFEE .

Option (octet 8 to octet 11 : 26 bits) .~

Arbitrary.
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4,32 Format of Slow Associated Control Channel .

Slow.Associated Control Channel(SACCH) is mapped into an individually assigned slot.and is always
associated with a Traffic Channel,-etc.. It-transmits.control data at low speed between repeater station
and mobile stations. SO e

In this standard, the Slow Associated Control Channel(SACCH) is used to transfer information
identitying the functional channels mapped into the’ 1nd1v1dually assngned slot ‘For thls reason, the
usage is prescribed in this section. - : o P

(1) Message Transmitted on Slow Associated Control Channel(SACCH)

Slow Associated Control Channel(SACCH) can transmit a 2-bit message. A single message can be

trarismitted independently on each functional channel. Table 4.3-6 shows the format of a message
transmitted on Slow Associated Centrol Channel(SACCH). :

Table 4.3-6 Format of Functional Channel Discrimination Message

bit| 7 6 5T 4. | 3. ] 21 1 T o

octet

1 Channel Type .

This information element in the message format is as follows.

Channel Type (octet 1 : 2 bits)

Specifies functional channel type with which this channel is associated.

-3
o

) Blt :

0 0  TCH/UPCH (in TCH transmission mode/UPCH transmission mode)

01 FACCHI/FACCH2 (in TCH transmission mode/UPCH transm1ss1on mode)
10 RCCHS3 (valid only for inbound SACCH) *

11 FILL (valid only for outbound SACCH)

4.3.3 Link Channel:-Number

The Link Channe!l Number(LCN) is a logical channel number from 1 to 1023 (10 bits) used for
transmission control and managed by the repeater station. LCN management is independent in each
repeater station, so independent LCN can be used in the different repeater stations.

The repeater station assigns one LCN to every call initiated, and keeps and uses it during the
communication with mobile stations related with the call, then release the LCN when the call is
terminated. When assigning/releasing LCN, the repeater station manages LCN to avoid assigning the
same LCN to plural calls simultaneously.
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4,3.3.1 Usage of Link Channel Number in Common Access Channels -
When transmitting outbound CCCH and UPCH in Common Access Channels, the Link Channel
Number(I.CN) is indicated in the RCCH2 preceding CAC. All messages associated with the same call
have the same LCN, -
When a mobile station receives the first outbound CCCH directed to itself, the mobile station stores
the LCN in RCCH2 preceding the CCCH until the call is terminated and the mobile station reverts to
the idle state. The mobile station can thus confirm whether or not succeeding outbound CCCH/UPCH
messages are related to the same call.
4.3.3.2 Usage of Link Channel Number in User Speclf‘ ic C hannels
In user spemﬁc channels the stored LCN is used for encodmg/decodlng (scramble/descramble) as
described in Section 4.2.6.7. When transmitting RCCH3, the stored LCN is indicated in the
transmitted message.
4.3.4 Radio Carrier Transmission Conditions at the Repeater Station

(1) : Frame Synchronization between Radio Carriers

Outbound frames in the radio carriers must be synchronized with each ofher.

(2) Control Carrier transmission

Control carrier is usually and continuously transmitted,

(3) Communication carrier transmission

Communication carrier is continuously transmitted when at least one commumcanon channei in
the carrier is used It can stop transrmttmg when ali channels are not used. -

4.3.5 Fetching/Kée'ping/Releasing' the 'Co_ntrql Chann_e_l_: o
4.3.5.1 Fetching the Control Channel

A mobile station starts fetching the control carrier when it is turned on or when it enters a service area.
This fetching action is as follows:

. (1) Detectmg the Sync Symbols

A mobile station starts to receive a radlo carrier from among the control carrier candzdates and
detects the sync symbols from the outbound slots of 15 ms cycle. .

(2) Receiving Radio Control Channel (RCCH1)

When the mobile station is able to detect the sync symbols, it receives Radio Cont'rol Channel 1
(RCCH]1) on arbitrary slots.
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(3) Feiching the Control Channe! Synchronization

The mobile station checks whether a carrier is a control carrier or not by looking at the slot type in
the RCCH1. When the carrier is not a control carrier, the mobile station changes the frequency to
that of another control carrier candidate and receives RCCH]1 again.

When the carrier is a control carrier, the mobile station checks if the slot is a common-use slot. If it

“is not, the mobile station receives another RCCHI in the same control carrier to look for a
common-use slot. After coming upon a common-use slot, the mobile station starts to receive one or
more slots repeating in a frame (TDMA receiving action) and keeps the control channel. When
synchronization is established, the mobile station stores the slot timing and frame timing of the
received carrier. SRR

4.3.5.2 Fetching the Communication Channel

When a communication channel is assigned to the mobile station, the mobile station starts to fetch the
communication channel. This fetch action is as follows : RN :

(1) 'D'ete:c'ging the Syn_c Sy%xlbois

The mobile station changes to the carrier instructed by the repeater station and detects the sync
symbols in the specified slot position, referring to the memorized, slot timing. If the mobile station
can not detect sync symbols within a specified receive window, it goes back to the control channel
fetching action. )

(@) Receiving Radio Control Channel 1 (RCCH1)

When the mobile station succeeded in detecting the sync symbols, it then receives the Radio
Control Channel 1 (RCCH1) on the slot. ' ' .
3) "F‘eiéhing‘tﬁe Co:r'nm:uni_céﬁbﬁ_ Channel

The mobile sta.tiofi chéck’s”_if _'thé_"édfnmunicat'ion cha_Iiriei is dssigned to itself by Iobking_'a_t th_e siot
type and user assignment information in RCCH1. If inappropriate RCCH1 messages satisfying the
~coding rule(_CRC) are received a specified number of times (Nsi) successively on the

Communication Channel, it reverts to the control channel and goes into'the idle action.
43.5.3 Conditions of Keeping Synchronization of Communication Channel
The Condition that a mobile station is maintaining Sjﬁéhrbhiz'ation'on the communication channel is
as follows. If the mobile station can not keep synchronization, it reverts to the idle state on the control
chamnel. o 4 _ e _

(1) Receiving RCCH1

A mobile station keeping synchronization checks that a channel is assigned to it, by receiving all

outbound RCCH1s on the communication channel. In the outbound RCCH1s on the channel, if
_the mobile station receives the inappropriate messages satisfying the coding rule (CRC)
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successively for the specified number of times(Ns1), it reverts to the idle state on the controt
channel.

4.3.6 . Conditions of 'Transmitting Slot at the Mobile Siation' .
4.3. 6 1 Basic Rules of Transmlttmg Slots at the Moblle Stat:on
A mob:le statzon transmlttmg an mbound “burst” has to receive the correspending outbound slot (the

just before transmitted outbound siot.in the same frame ‘position with specified transrmbrecewe
offset). F1g 4.3-1 shows the reIatxonshlp between inbound and outbound slots. - :

. Basm P’rame o
I 90ms Outbound Radio Carrier

TX-RX

4

Fig. 4.3-1 Relationship Between Inbouod/_()ut_bouoq Siot

4362 Conditions of T:‘én's'fn'it'tiri'g in Common-use Slof_ o

For inbound common-use slots, only the subslot format is allowed. In ~outbound slots, RCCH1
indicates access information about the corresponding inbound slots. Each access control information-1
and -2 in RCCH1 specifies the access ‘condition of the com:spondmg Inbound subslot-1 and -2 (The
subslot of the flrst half defmed on the tfme ax1s is subslot—l and that of the second haIf is subsiot 2)

‘ The transrmsszon condmon of a mobxle statxon 1n common -use slot 1s to recelve the access controi
information correctiy concerning the slot to use, and to check if the mobile station can transmit on the
siot.

4.3.6. 3 Condutlons of Transzmttmg in Indivadually Assigned Slot

For an mdmdualiy ass1gned slot on the assumptlon that the moblle stat;on can conflrm that the
communication channel is assigned to itself by receiving RCCH1, it can transmit under the conditions
specified as follows;

1) Transrmssmn Condmons in User Access Penmtted State at TCH ’I‘ransmlssmn Mode .

In user access perrmtted state at TCH transmlsswn mode only the subslot format is allowed to be
“used for inbound slots, Tn’ outbound slots, RCCH1 spemﬁes the access condition of the
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corresponding inbound slot. Inbound transmission mode in the RCCH1 message specifies the
access conditions of the corresponding inbou_nd slot both for subslot-1 and -2.

The transmission condition is to receive the access control information correctly concerning the
slot to use, and to check if the mobile station can transmit on the slot. The mobile station must
randomly choose either of the two subslots. Details is prescribed in Section 4.3.10.

(2) - Transmission Conditions in Individual Access Permitted State at TCH Transmission Mode

In Individual access permitted state at TCH transmission mode, only the basic slot format is
allowed to use for inbound slots. In outbound slots the RCCHI message spec:1f1es the access
cond:tlons of the correspondmg mbound slot -

The transmission condition in this case is to receive the access control information concerning the
glot to transmit on correctly, and to check if the mobile station can transmit on the slot. However,
once the mobile station can recognize the slot on which it can transmit, thereafter, it can continue
to transrmt in succeedmg mbound slots even 1f it faﬁs to receive RCCH1 correctiy

*The mobile station stops transmission 1mmedxately when it recognizes that it has lost its individual
access permission, or when it fails to receive RCCH1 the specified number of times successively.
Details is prescribed in Section 4.3.10.

(3) Transmission Conditions in UPCH Transmission Mode

In UPCH transmission mode, only the subslot format is allowed to be used for inbound slots. In the
outbound slots, RCCHI specifies the access condition of the corresponding inbound slot. The
inbound transmission mode in the RCCH1 message speczﬁes the access condluon of the
~corresponding inbound slots both for subsiot-l and 2. - :

The transmission condition in this case is to receive the access control information concerning the
slot to transmit on correctly, and to check if the mobile station can transmit on the slot. The mobile
station must randomly choose either of the two subslots. However, once the mobile station can
recognize the slot on which it can transmit, thereafter, it can contmue to transmlt succeedmg
B 1nb0und slots even if It falls to recelve RCCHl con‘ecﬂy ' :

"The mobile station stops transmission 1mmed1ate1y when it recogmzes that it can not transmit by

the RCCH1, or when it fails to receive RCCHI the spcc;fied numbcr of times successwely Detaﬁs
is prescrxbed in Secuon 4 3 10

79



RCR STD-324A

4.3.7 Access Control Scheme for Common Access Channel
In this section, the access contrc').I scheme for inbound Commdh Accéss Chénnel fs sﬁecified.
4;3.7.1 Access 1_\_)10&&: of Inbound Common Aécé_ss Channél. .

In inbound Common Access Channel, there are two types of access mode, namely, random access
mode and individual access mode. The repeater station specifies the access mode for each subslot.

(1) Random Access Mode

'This access mode allows transmission from plural unspecified mobile stations, and the repeater
station usually allocates all slots as random access slots. Random access mode is used to send call
. Tequests from mobile stations.

(2) Individual Access Mode

This access mode allows transmission from a specific mobile station and the repeater station
‘assigns the individual access permission to each subslot at need. To specify the mobile station; the
subscriber unit code (Fleet ID.+ unitID) isused. . .. . . : : :

Individual access mode is used to send extension messages after call request and call response
signals,

4.3.7.2 Random Access Transmission Control

'i’he random aéc_:__e_ss tréﬁsmiésion control scherr'z.e for Common Access Channel is as follows. Heré, the
slot interval when describing time relationship (such as the previous slot or the next slot) corresponds
- to the frame length (not depends on mapping of CAC into the radio channel).

(1) Cdﬁ_tfol Cpératior_i_ aﬁ the Re?ea_tef Station _

The repeater station specifies the access condition of subslot-1 and -2 in the access control
information-1 and -2 of the common access message of the outbound RCCHI. The repeater station
usually assigns the random access permission to all subslots. It prompts inbound transmission
from mobile stations by indicating the random access permission in the access control information.

When the repeater station receives an inbound signal correctly, it shows the receive status
indication (OK) in the access control information of RCCH1 in the next outbound slot. In this case,
when receiving in subslot-1, the indication is shown in access information-1. When in subslot-2,
indication is shown in access information-2. The receive status indication is to show receive status
(NG) if no signal has been received correctly in the previous slot.

(2) Control Operation at the Mobile Station
When initiating an inbound transmission request (random access), the mobile station receives the

outbound RCCH1 and checks if random access is allowed in subslot-1 and/or -2 (by referring to
the access control information). If random access is not allowed for both subslot-1 and -2, the

80




RCR STD-32A

mobile station receives RCCH1 in the other slots. It checks if random access is allowed in the
same manner.

The mobile station is allowed to send an inbound signal in the subslot with random access
permission., When random access is allowed for both subslot-1 and -2, a mobile station has the
capability to choose either of them randomly at every access at each mobile station.

After sending an inbound signal, the mobile station receives the next outbound RCCH1 and checks
the receive status indication in the access control information corresponding to the subslot used for
the transmission. Only when the mobile station recognizes receive status indication (NG), it
attempts a random delay retry.

(3) Random Delay Retry Control

To avoid further collision by the same mobile stations on retry after collision by random access,
mobile stations have the capability to control the delay for retry randomly. :

A) Condition of Random Delay Retry

After sending an inbound signal in random access slot, if the mobile station succeeded in
. receiving the next RCCH1 and recognizes a receive status indication(NG), the mobile station is
to delay re-transmission randomly and then send the same inbound signal again. -

Here, the mobile station must not exceed the maximum number of re-transmission{Nal).
. B) Condition of Random Delay Value

The random delay factor is an integer N, where N is specified as Na2 (minimum number of
random delay slots) <= N <= Na3 (maximum number of random delay slots). Random delay is
given as basic slot length (15 ms) * N. The integer N is randomly chosen by each mobile station
for each retry.

4.3.7.3 Individual Access Transmission

The individual access transmission control scheme for Common Access Channel is specified as
follows. Here, the slot interval when describing time relationship (such as the previous slot or the next
slot, etc.) corresponds to the frame length. -

(1) Control Operation at Repeater Station

The repeater station specifies the access conditions of subslotl and 2 in the access control
- information 1 and 2 of an outbound RCCH1’s common access message. When recognizing a need

for an inbound signal with individual access mode, the repeater station assigns the individual

access permission to either or both of subslot 1 and/or 2. This indicates individual access

permission in the access control information, the subscriber unit code in the individual access
* assignment information, and regular transmission in the incividual access type, prompting inbound
- signal transmission from the mobile station.
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When the repeater station receives an inbound signal from a mobile station in the specified slot
correctly, it shows received status indication (OK) in the access control information in RCCH1 of
the next slot. In this case, when receiving in subslot-1, the indication is shown in access control
mformatzon i and when recelvmg in subslot-2, in access control mformatzon-z -

If thc repeater station can not receive the inbound signal in the specified slot cotrectly, it can assign
individual access permission slot in the same manner and prompt the same mobile station to
transmit again. In this case, the repeater station indicates re-transmission in the field of individual
- access type. The repeater station must not re- a331gn more than the speczfzed maxirnuri number of
individual re-transmission (Na4). : : :

(2) Control Operation at Mobile Station

When initiating an inbound transmission request (individual access), the mobile station receives

- the- outbound RCCH1 and checks if individual access permission is shown in the access control
information in either or both of subslot-1 or -2, and checks if it§ own subscriber anit code is shown
in the individual assignment information. When its own individual access permission is not shown
in either subslot-1 or -2, the mobile station receives RCCHTY in the other siots and checks again in
the same manner.

-The mobﬂe station sends an mbound s1gnal in the subslot with mdmdual access permission
indicated. When individual access permission is shown in both subslot-1 and -2; the mobile station
can send in either or both of the subslots.

After sending an inbound signal, the mobile station receives the next RCCH1. It checks the
receive status indication in the access control information that corresponds to the subslot-used for

the transmission. When recognizing a receive status (NG) the moblle statlon does 1ndw1dual
- access control agam oL O . :

N (3) Mult’iple Burst- Transmission Control in Individual Access.-
When the repeater station prompts more inbound “burst” signals from a mobile station, it assigns
another individual access permitted subslot with regular transtission in the field of individual
access typc each t1me when it prompts anew mbound mgnai
When re-transrnission is indicated in 1nd1v1dua1 access type, the mobile station is to re-fransinit the
inbound signal in the slot; when regular transmission is indicated; it is to serid the following new
burst.

4.3.8 Cali Control Scheme for Common Access Channel

Thzs section stlpulates the cail control scheme for Common Access Channeis It specifies the case for
s1gna1 transrmssmn on outbound CAC (CCCH) toa mobﬂe station in the idle state S

4 3 8 1 Determmatlon of Common Access Channel Structure

For outbound Common Acccss Channeis, a super frame §tructure is prov1ded to enable battery -saving
operation for the mobile station,
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(1) Super Frame Structure

“The super frame structure for outbound Common Access Channels is defined according to the
parameters shown in Table'4.3-7 and illustrated in Fig. 4.3-2. These parameters are deﬁned by the

following relationship :

Sa=Sb+Sc+8d

- The values of these parameters are notified through BCCH.

- Table 4.3-7 - Super Frame Parameters =~ -

" Parameter -~ | “Symbol | “Range | " Contents

Super frame length Sa - 2-63 Numbet of slofs in super frame

Number of fixed BCCHs Sb 1-62 Number of BCCH slots in fixed positions
Number of call CCCHs Sc 1-62 | Number of CCCH slots for calls '
Number of fixed UPCHs Sd 0-61 Number of UPCH slots in fixed positions

HeadBCCH . .

. S'q'perﬁifameLength'.Se;Q B ),

1 slot

" Fixed BCCHs Sb =2 Fixed UPCHS Sd=1

of Super Frame .

_ _Fig._ 4.3.2 Exempie ef .Corz_im.oxj_ .Acce_'ss Chan:ne_l,Syper Frame.:Structure. - -

(A) Super Frame Length

Thls 1nd1cates the Iength of the Comrnon Access Channel super frame cycle in terms ef the
pumber of slots.

(B) Number of Fixed BCCHs
’I’h1s mdlcates the number of slots excluswely assagned for BCCH The flrst BCCH slot, wh1ch

is made up of 2 BCCHs, is fixed as the first slot of the super frame. This first BCCH slot is
called the “Head BCCH”, and is indicated in the channel type field of the RCCH2 preceding it.
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(C) Number of Call CCCHs

This indicates the number of CCCH slots in the super frame that can be used to perform a call.
- When not used for a call, these CCCH slots can be used as slots for another functional channels
(BCCH/UPCH).

(D) Number of Fixed UPCHs

This indicates the number of slots in the super frame used exclusively for UPCH, arranged at
fixed positions at the end of the super frame.

The (super frame) cycle mentioned above is non-existent when a super frame structure is not in
effect, and a slot position can be arbitrarily assigned to any functional channel, However, in this
case a minimum transmission cycle of the BCCH is to be guaranteed. That is, there must be at
least 1 BCCH slot within this interval. o

(2) Mapping 'i:_.lto _Rad_id Chaﬁnéis .

Common Access Channel can be mapped into a single or plural radio channel(s) in the same radio
carrier. The radio channel mapping is defined by a mapping pattern of a radio channel bearing a
super frame Head BCCH. The relevant parameters are notified through BCCH. The super frame
length (Sa) must be divisible by the number of radio channéls to be mapped.

The CAC mapping information in RCCHL indicates whether the CAC concerned is mapped into
plural radio channels. If it is mapped into plural radio channels, this information indicates whether

the radio channel is the same as that which contains the Head BCCH. ~ -
(3) Determination of Call Slot Position at Mobile Station

When a super frame is in effect, super frame calling is available. In super frame calling; the slot
position of the CCCH used for a call to mobile station is determined according to the Fleet ID to
which the called mobile station belongs. However, non-super frame calling is also available even if
a super frame is in effect. In non-super frame calling, évery unspecified position of the CCCH can

be used to call a mobile station. The determination of the calling type (super frame or non-super
frame calling) can be specified in every call request from mobile stations.

When making a super frame calling, letting ‘n’ be the Fleet ID, the slot number Nk (called the Call
- Group Number) of the call CCCH is given by the following equation: ~ -~ '

Nk = (n-1) mod (S¢) + 1

The 2 CCC_H_s in the call slot have equal priority, and either can be used for transmitting the call
" signal. Fig 4.3-3 illustrates an example of how the position of a call slot is calculated.
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‘Head BCCHs Sb=2 Call CCCHs Sc =6 Fixed U\liCHs Sd=0 -

1 slot Super Fram¢ Length Sa=8
1 2 3.4 5 6

JPBEERERERAE _
—————

1 E 11al314

Radio Carrier F1
Slot No. 2,5

Super frame head
indication

jHead zadio channel indication ]

. Let subscriber unit user eode n = 1102 (base 10 .

Nk =(1102-1}mod 6+1=4

Fig. 4.3-3 Example of Call Slot Pesitioh Calculation . -

4382 Call Control

For CCCH transmission on Common Access Channel to a mobile station in the idle state, a capability
whereby the repétiti_\?e transmission of the same signal a number of times is provided. Whether such
rép_etiti\_._'e tijansnlission _is' valid or not is prév_iously defined about every Qutbound control signals
(messages) to be transmitted on the CCCH. - ' ' o

When a super frame calling is used, a call group expansion temporary procedure is presdribéd which
takes into consideration the efficient use of call slots and system-wide call involving entire fleets.

(1) Repetitive Call

The CCCH signal on an outbound Common Access .Channel is transmitted a maximutn of 16
times. The count of repetitions of each CCCH signal is indicated in the repetition count field of the
RCCH2 preceding each CCCH signal. -~ ' T P -

When super frame calling is used, the repetition interval is specified to be a maltiple of the super
frame length, and the call signal is transmitted repeatedly on the same CCCH slot position. This
interval is referred to as the repetitive transmission cycle Nr. The number of repetition and the
repetitive transmission cycle are broadcast through the BCCH.

When a super frame _sti'uctﬁ_re is not in effect ora non-super frame calling is used, the interval
 between each repetitive transmission is not specified. In this case, the signals are transmitted

within a specified time interval (Tr), the prescribed number of times. The specified time interval

(Tr) and the niumber of repetitions is broadcast through the BCCH, too. '

Also, because CAC can be mapped to multiple radio channels in this case, the repeater station
controls the repetitive signals to be sent on the same radio channels.
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(2) Battery Saving Operation

This operation applies when a super frame calling is in used. A mobile station can calculate its own
call slot position from its Fieet ID. By acknowledging its slot position, the' mobile station in the
idle state can operate in battery-saving mode by receiving only the slots directed to it. However,
even when super frame calling is in use, each.mobile station can select whether it goes into battery-
saving operationornot. -~ .- 0o ' S : .

When a super frame structure is not in effect or'a no-super fra_me calling is used, the mobile station
in the idle state receives all slots in an outbound Common Access Channel, = .

(3) Procedure for Call Group Te'r’npoﬁiry Ex;)a'nsiqn_ e

When a super frame calling is used, on the premise that a mobile station ;Sé'rfoi‘ms battery-saving
operation, dynamic expansion control (call group temporary expansion) of the call slot position
(call group number) can beé carried out through th_e_outb_oun_d RCCH?2.

While being in battery-saving mode, the mobile station receives only the slots corresponding to its
own call group number. When the RCCH2 of any received -slot indicates call group temporary
expansion, the mobile station receives a following 1 slot corresponding to the indicated group
number. The mobile station then behaves in accordance with the both instructions indicated in the
2 RCCH2s within the received (original) slot. Therefore, when both RCCH2s indicated call group
temporary expansion, a total of three expansion slots are received, including the first original slot.

By using the function described above, the repeater station can easily make an announcement call
by instructing 2ll mobile station's to receive a specific position of slot. Also, when there is

" congestion of call requests from a particular call group number, the ¢all signal can be partially sent
through a vacant slot. This way, efficient use of outbound slots is realized and wait timé can be
shortened.

(4) Tnstruction of Forced BCCH Reception

When a super frame is in effect, a mobile station in battery-saving mode receives onily the CCCH
slots destined for it. Since it does not receive the Head BCCH, there is a possibility that

notification on information updates through BCCH is not received iri a timely manner.” - .

When the repeater station does not have any signai to transmit on a call CCCH slot, it is able 1o use
this slot for transmitting BCCH message.

Also, it can indicate a forced reception of the Head BCCH (forced BCCH receive instruction)
through the RCCH2 in 4 call COCH slot, R TOCRIE I
Even in battery-saving mode, when a mobile station receives a BCCH in its own ¢all CCCH slot, it

is able to take in the BCCH information. Likewise, when it receives a forced BCCH receive
instruction on the RCCH2, it performs reception of the Head BCCH. However, once the Head
" BCCH is received in response to a forced Head BCCH receive instruction, the mobile station may
“not respond to other succeeding forced BCCH receive instructions until it recognizes the

cancellation of the forced BCCH receive instruction.
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43.8.3 Concatenated Transmission Control on Outbound Common Access Channels

In outbound Common Access Channel transmission, the basic operation is to transmit 2 independent
messages on two functional channels within a single slot. To enable the transmission of a message
whose length exceeds the maximum length that can be transmitted in on functional channel, a
capability is provided whereby two functional channels are used to transmit the concatenated entire
long message. This, however, is to be limited only to two functional channels of the same type within
a single slot. ' '

In case of a concatenated transmission on the outbound Common Access Channel, the repeater station
divides the message into two halves, the first half and the send half. Each of these halves is coded as
two functional channel and the concatenated transmission indication (first/second half of message) is
appropriately set in the RCCH2 messages preceding the functional channels.

When a mobile station receives a concatenated transmission indication on an outbound Common
Access Channel, it is to decode the two Common Access Channel sxgnals wnhm the slot, and
concatenate them to treat asa smgle message : :

439 UPCH ’I‘ransmission on Common Access Channel

4.3.9.1 Definition of UPCH on Common Access Channel

User Packet Channel (UPCH), when mapped into Common Access Channel, is defined as a channel
used for the transmission of system-related control data between the repeater station and a specific
mobile station. This differs from the UPCH used in transparent real-time relay communication on
User Specific Channels. " - ‘

4.3.9.2 UPCH Transmission Control on.Common Access Channels

The usage and transmission control method for the UPCH on Common Access Channels are an option
for each system.

4.3.10 Transm:sswn Controi for User Spec:ﬁc Channels

Thls sectlon stlpulates the transmlssxon controi method for the functlonal channels in User Spemfzc
Channel category. s

4.3.10.1 Inbound Transmnssmn Control on User Speczﬁc Channels =~

User Specific Channels are used for the end-to-end transfer of user data between mobile stations
(including other wired communication circnit). They work for relay transmission on information
channels (TCH/UPCH), and for the transfer of control information between repeater station and

mobile stations through transmission on control charmels (FACCH1, FACCH2/RCCHI, RCCHB)

'Ihe mbound transm1531on controi of these funcuonal channels are prescnbed in the foliowmg two
types of inbound transm1351on modes

87



RCR STD-32A

(1) Inbound TCH Transmission Mode

The inbound TCH transmission mode performs relay transmission of TCH on User Specific
Channel. In this mode, the inbound signal can be transmitted using a basic slot or subslot format on
TCH, FACCHLI, or RCCH3. The inbound transmission is prescribed according to the following
two states : :

(A) User Access Permitted State

Among the mobile stations to which a particular User Specific Channel has been assigned,
every mobile station has access on the channel. In this mode, the inbound signal transmission
using only a subslot format can be permitted, and only RCCH3 can be transmitted.

(B) Individual Access Permitted State

Among the mobile stations to which User specific Channel has been assigned, only a particular
mobile station that has been granted individual access permission can transmit an inbound
message. In this mode, the inbound signal transmission using only a basic format can be
permitted, and can transmit TCH, FACCH1 or RCCH3. i o

(2) Inbound UPCH Transmission Mode . .
The Inbound UPCH transmission mode performs relay transmission on the UPCH User Specific
: Channel. In this mode, the inbound message can be transmitted with the subslot format only. The

mobile station group assigned a particular User Specific Channel can make random transmission
using a UPCH, FACCH2, or RCCH3.

Conditions for the respectwe transmission modes are summarized in Tabie 4.3-8. As for the
functional channel mappmg in each mode, refer to Section 4.2.6.

Table 4.3-8 Inbound Transmission Modes in User Specific Channels

Transmission Mode Inbound Format Functional Channel Access Mode
~TCH - - “ User Access |- Subslot - - | RCCH3 fe -| Group
Transmission Permission R T
Mode Individual Access Basic Slot TCH/FACCHI/RCCH3 | Individual
Permission | | : y o _
UPCH Transmission Mode Subslot UPCH/FACCH2/RCCH3 | Group

(3) Setting and Changing of Inbound Transmission Mode

The inbound transmission mode on User Specific Channels is supervised by the repeater station
per User Specific Channel in use, and is set and changed according to requests from the mobile
stations. The repeater station indicates the current transmission mode in the inbound transmission
mode indication field on outbound RCCH1. The mobile statior can specify the transmission mode
during a call request of the communication concerned. It can also request a change of the
transmission mode even after assignment of User Specific Channel.
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(A} Setting the Transmission Mode During a Call Request

In the message of the call request, the mobile station can specify the starting transmission mmode
(TCH transmission mode : user access permitted state, TCH transmission mode : individual
access permitted state, and UPCH transmission mode) of the User Specific Channel that is
assigned to it. In this case, however, setting of the TCH transmission mode-individual access
permitted state can be possible only for the calling mobile station transmitting a call request or
the called mobile station during an individual call. Thls setting applxes 1o every ass1gnment of
User Specific Channel, independently.

B) Chang'mg the Transmission Mode after Assignnieni of User Specific Ch'ann'eil . .

A mobile station can change the inbound transmission mode after a User Specnflc Channel has
been assigned by transmitting request message on the inbound RCCH3. However, the RCCH3
transmission is to conform to the slot format and access mode permitied by the transrmss:on
mode currently in effect.

(4) Inbound Error Correction Mode at a Repeater Station

Associated with the setting and changing the transmission mode on User Specific Channels, the
mobile station can set and change the error correction .mode at the repeater station. The
correspondence between the error correction mode and encoding method is defined per system.
The repeater station indicates its current inbound error correction mode in inbound relay mode
field on outbound RCCH]1. After the assignment of a User Specific Channel, a mobile station can
also request a change of error correction mode only.

(5) Validity of the Inbound RCCH3 Message according to the Inbound Transmission Mode
Validity of the inbound RCCH3 message according to the inbound transmission mode is

prescribed in Table 4.3-9. In the table, the description of valid or invalid is specified whether the
message is validly treated or not. - ' B
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Table 4.3-9 Validity of the Inbound RCCH3 Message -

 Inbound Transmission Mode TCH (User.. | TCH (Individual UPCH
Indicated in RCCHI1 Access . | Access .

N . Permission) Permission) <
RCCI—I3 Message _ T Subslot | - Basic Slot Subslot
Transmlssmn Mode without changing .| . Invalid . . | - Inyalid *1 - Yalid *¥2

Change Request | relay mode . ] ‘ '
(to TCH Mode)  with changing Valid Valid *1
relay mode ' B T
Transmission Mode without changing Valid *2 Vatid *1 #2 Invalid
Change Request - relay mode : N KT O -
(to UPCH Mode) with changing Vahd
il o relay mode . S _ . ,
Individual Access - | without changing | .. Valid - | qavalig*! = | - vald *2
Request . . relay mode o _ [
{to TCH Mode) with changing Valid Invalid *1
relay mode . :
Individual Access without changing Invalid Valid *1 Tnvalid *2
Release Request relay mode - C N S . '
(to 'I_‘CH Mode) with changing Invalid Valid %1
-} relaymode '

(*1) In this case, only a specific mobile station with individnal access permlssmn at inbound
TCH transmission mode can transmit a message:
-(*2) Since relay mode is determined depending on transmission mode, the rciay mode is
. changed depending on the changes of transmission mode in these control ‘operations,

4.3.10.2 Transmlssmn Control in Inbound TCH Transm;ssmn Mode

In inbound TCH transmission mode, a mobile station sends a user access control message through
RCCH3 when making a request to change the transmission mode or when acquiring or releasing an
individual access permission, Transmission on TCH/FACCH1. is enabled when-Individual Access
Permission is in effect. Transmission control method in each state of the TCH transmission is
prescribed as follows. In each transmission, the functional channel type is indicated in the Slow
Associated Control Channel (SACCH) preceding the particular functional channel.

(1) Transmission Control in User Access Permission State

The indication of user access permitted state in TCH transmission mode is in the inbound
transmission mode field in RCCHI message. In this state, the Fleet ID of the mobile station group
for which the particular channel has been assigned is likewise indicated in the user assignment
information field. A mobile station checks that the channel is the one assigned to itself.

Only the subslot format is permitted in this state. When a mobile station sends a user access control
message (RCCH3), it checks that user access permission is in effect. When transmitting, the
mobile station randomly selects either subslot-1 or subslot-2, (or both) and transmit successively
on every slot of the assigned User Specific Channel. When transmitting in either subslot-1 or
subslot-2, the mobile station randomly selects between subslot-1 and subslot-2 for every
transmission. The successive RCCH3 transmission is to be terminated when any of the following
conditions is true :
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{a) when the mobile station confirms that its requested transmission mode/state is indicated

(b) when the mobile station confirms that the access permission has been granted to another
mobile station

' (c) when the mobile station fails to receive the outbound RCCHI1 message
(d) when the RCCH3 message has been transmitted the prescribed number of times (Nul)

The repeater station treats the two RCCH3 messages received in the subslots (-F and -B)
equally. When two RCCH3 messages (occupying one basic slot) are received correctly, the
repeater station randomly selects one of them and appropriately responds to the request.

-(2) . Transmission Control in Individual Access Permission State

The indication of individual access permitted state in TCH transmission mode is in the inbound
transmission mode field in the RCCHI message. In this state, the subscriber unit code of the
mobile station which has been granted individual access are likewise indicated in the user
assignment information field. The mobile station checks that it has been granted individual access.

Only the inbound basic slot format is permitted in this state. The mobile station verifies that
-individual access permission is in effect, and transmits according to the indicated time alignment
control and transmit power control. Time alignment control and transmit power controi are
prescribed in Section 4.3.10.5 and 4.3.10.6, respectively. :

(A) TCH/FACCHI Transmission Control -

The mobile station granted individual access can successively transmit in every inbound slot of

“the assigned User Specific Channel. Either TCH or FACCH1 can be arbitrarily selected in
every slot to be transmitted. The mobile station terminates transmission when any of the
following condition 1s true:

¢ - {a) . 'when the mobile station confirms that individual access has been granted to another
- .mobile station S
(b} when the mobile station confu:rns that user access permitted state is indicated -
(c) when the mobile station confirms that UPCH transmission mode is indicated
(d) when the mobile station fails to receive RCCH1 successively exceedmg the prescribed
number of times (Nu2)

(B) RCCH3 Transmission Control

'The mobile station granted individual access can successively transmit a user access control
- message (RCCH3) on every slot of the assigned User Specific. Channel. This transmission is
- -.also done according to the instructions of time alignment control and transmit power control
~-information in the outbound RCCH1 message RCCHS3 transmission is tennmated when any of
-the: foliowmg condltlons is true : : :
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(a) when the mobile station confirms that its requested transmission mode/state is indicated
(b) when the mobile station fails to receive RCCH1 a prescribed number of times (Nu2)
(c) when the RCCH3 message has been transmitted the prescribed number of times (Nu3)

4.3.10.3 Transmission Control for Inbound UPCH Transmission Mode

In inbound UPCH transmission mode, only the subslot format is permitted, and a mobile station can
~ perform random transmission on all subsiots on either UPCH, FACCH2, or RCCH3. In each
transmission, the functional channel type used is indicated in the Slow Associated Control Channel
(SACCH) preceding the particular functional channel,

(1) UPCH Transmission Mode Transmission Control .-

The indication of UPCH transmission mode is in the inbound transmission mode field in the
RCCHI message. Likewise the Fleet ID of the mobile station group for which the particular
channel has been assigned is indicated in the user a331gnment mformation field. The mobile station
checks that the channel is the one assigned to it. :

(A) RCCHS3 Transmission Control -

When a mobile station transmits a user access control message (RCCH3), it checks that UPCH
transmission mode is in effect. It then successively transmits the RCCH3 message in every slot
of the assigned User Specific Channel. RCCH3 transmission terminates when any of the
following is true : el ST e :

(a) when the mobile station confirms that its requested transmission mode/state is indicated
(b) when the mobile station confirms that TCH transmission mode is indicated

(c). when the mobile station fails to receive the outbound RCCH1 message

(d) when the RCCH3 message has been transmitted the prescribed number of times (Nu4)

(B) UPCH Transmission Control

In UPCH transmission mode, a mobile station can transmit in any subslot available to UPCH or
FACCH2. UPCH/FACCH2 transmission terminates when any of the following condition is

(a) when the mobile station confirms that TCH transmission mode is indicated
(b) when the mobile station fails to receive RCCH1 successively exceeding the prescribed
number of times {(Nu3)

4.3.10.4 Transmission Control in Outbound User Specific Channel

In relay transmission from inbound to outbound using a single channel, the outbound transmission
mode for User Specific Channe] is determined in accordance with inbound transmission mode on that
channel. However, for transmissions using more User Specific Channels, inter-zone transmission, and
transmission with other wired communication circuits, the outbound transmission mode for User
Specific Channel can be set independently of inbound transmission mode on that channel concerned,
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(1) Setting of the Qutbound Transmission Mode

In relay transmission from inbound circuit to outbound circuit on a single channel, the outbound
transmission mode indication in the RCCH1 message is set equal to the corresponding inbound
transmission mode.

However, in transmissions using more channels, inter-zone transrnissions, and transmission with
other wired communication circuits, the outbound transmission mode for User Specific Channel is
" set in accordance with the corresponding transmission mode of the incoming channel (other
inbound User Specific Channel or other wired communication circuit) with which the outbound
channel is connected, regardless of the transmission mode setting for the inbound channel. The
repeater station sets the outbound transmission mode indication in the RCCH1 rnessage accordmg
to the transmission mode of the 1ncommg charmel -

- (2) User Asslgnment Information and Time Ahgnment Control/’l‘ransrmssmn Power ControI
Field Stealing

By using the steal indication in the field of outbound transmission mode, the repeater station can
send optional information by temporarily stealing the fields of both time alignment/transmit power
control and the user assignment information on the RCCHI message (this operation is simply
referred to as user assignment information stealing). However, user assignment information
stealing is not done when the repeater station needs to indicate time alignment control or transmit
power control. Furthermore, user assignment information stealing is not done in consecutive slots.

(3) Transmission Control in Outbound TCH Transmission Mode at a Repeater Station

When a TCH message has been received from the incoming channel (inbound User Specific
‘Channe) or other wired communication circuit) with which the outbound channel is connected, the
repeater station relays the TCH message as an outbound signal. When there is no TCH message to
‘relay, the repeater station transmits a filler pattern (FILL). Regardless of the presence or absence
of a TCH message to relay, when a request to transmit Fast Associated Control Channel 1
(FACCH1) message is generated the repeater station is free to arbitrarily transmxt the FACCH1
message.

(4) UPCH Transmission Mode Transmission Control at a Repeater Station

When a UPCH message from the incoming channel (inbound User Specific Channel or other wired
communication circuit) with which the outbound channel is connected, the repeater station relays
the UPCH message as an outbound signal. In such a case, the message received from subslot-1 is
relayed through UPCH-F and the message from subslot-2 is relayed through UPCH-B. When there
is no UPCH message to relay, the repeater station transmits a filler pattern (FILL).

Regardless of the presence or absence of a UPCH message to relay, when a request to transmit Fast

Associated Control Channel 2 (FACCH?2) message is generated, the repeater station is free to
arbitrarily transmit the FACCH2 message.
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4.3.10.5 Time Alignment Control

The following time alignment control is performed when individual access penmtted state in TCH
transmission mode is in effect in User Specific Channels ;-

(1) Outline of Time Alignment Control

.Inbound baszc slots formats in User Spec:lﬁc Charme!s are not prov1ded w1th propaganon delay
-absorbing guard times at their back ends. For this reason, when transmitting an inbound ‘burst’ in
basic slot format (TCH and FACCH1}, itis possﬂ)le that adjacent slots interfere with each other as

- result of propagation delays in the radio channels.

In this System, the repeater station has a time alignment control function whereby it measures the
propagation delay of the inbound burst. To prevent interference, it sends a transmit timing
parameter to the mobile station that transmitted the burst, and the mobile station in turn adjusts its
transmit timing based on this parameter.

2 ’_I‘imi_ng Reference

At the repeater statlon the reference pomt for measunng each slot tImmg is specxﬁed as it is at the
terminal of the repeater station transmit/receive antenna. - :

(3) ,. Tlme A_Iignméni Ccntrol Value ahd Control Reference :

The correspondence between the time alignment value in the user transmission control message in
outbound RCCHI and the control value is shown in Table 4.3-10.

The reference on which the control vaiue is based to adjust the nme alignment at the mobile station
is the transmit timing of the reference burst signal described below. Before transmitting, the mobile
station permitted individual access adjusts. its timing accordmg to the indicated control value,
based on the transmit tlml.ng of the reference burst signal. -

{A) Reference Burst Slgnal in Requestmg Channel Ass1gnment w1th Indmdual Access
Permission

When a User Spec:flc Channei has been assxgned tc a mo’oﬂe statxon after makmg a call
request, it can make another request to be set to individual access perrmtted state from the start.
For every User Specific Channel assigned, individual access permitted state can be set only for
the calling mobile station which initiated the. call request or the called mobile station which
sends the call response in individual call. : -

When indiw)iduai eccess peﬁniesien is granted to the calling mobile station, the inbound buxst
signal (CCCH) for making the call request is used the reference burst signal. However, when

-individual access permission is granted to the mobile station in an individual call, the inbound
burst signal (CCCH) sending the call response is used as the reference burst signal.

(B) Reference Burst Signal during Transition from User Access Permitted State to Individual
Access Permitted State
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A mobile station can alter the state of TCH transmission mode from user access permitted state
. to individual access permitied state by sending an individual access request message (RCCH3).
In such a case, this inbound burst signal (RCCH3) is used as the reference burst signal.

Table 4.3-10 Correspondence between Time Alignment Control Value and Moblle Station

Operation .
Value Mobile Station Operation Value Mobile Station Operation
0000 Transmit at reference burst timing 1000 Advance 8/4 symbol time and fransmit
0001 Advance 1/4 symbol time and transmit 1001 Advance 9/4 symbol time and transmit

0010 Advance 2/4 symbol time and transmit 1010 Advance 10/4 symbol time and transmit
0011 Advance 3/4 symbol time and ransmit 1011 Advance 11/4 symbol time and transmit
0100 | Advance 4/4 symbol time and transmit 1100 Advance 12/4 symbol time and transmit

0101 Advance 5/4 symbol time and transmit 1101 Preparatory
0110 Advance 6/4 symbol time and transmit 1110 : - Preparatory
0111 Advance 7/4 symbol time and transmit i111 Preparatory

(4) - Time Alignment Control Operation

The repeater station measures the receive timing of the reference burst signal. Based on- this
.- measured timing, the repeater station calculates the time alignment control value. Through the
. outbound RCCH], the repeater station sends the control value and the subscriber unit code which
sent the reference burst signal.

When a mobile station in individual access permitted state transmits an inbound signal, it does so
in accordance with the time alignment contro! value indicated in the outbound RCCHI. The
instruction of time alignment control is to be valid only when the indication of the subscriber unit
code itself, and the appropriate slot type and inbound transmission mode is checked correctly by
the mobile station in the outbound RCCH1 message. So during user: ass1gnment information
stealmg, instruction of time alignment control is not vahd '

The tir_ne ah_gnr;_aent control operations at the repeater statzon and mobile station are described next.
(A) Opefatiqn in Requesting Channel Assignment with Individual Access Permission

The repeatér station has the capability to perform timing measurement of the inbound CCCH. It
measures the received timing of the reference burst signal (call request signal or call response
signal) and indicates the time alignment control value corresponding to this measured timing,
together with indicating the individual access permitted state, on RCCHl of the assigned User
Sp&CIﬁC Channe} '

When a mobxle station requests channei assignment with individual access permission, it uses
the transmit timing of the reference burst signal {inbound CCCH) as a timing reference.
Inbound signal transmissions after moving to User Specific Channel is be made (time adjusted)
according to the time alignment control value indicated in the outbound RCCHI message.

(B) Operation during Transition from User Access Permission to Individual Access Permission
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The repeater station measures the receive timing of the reference burst signal (RCCH3) and
indicates the time alignment control value corresponding to this measured timing, together with
indicating the individual access permission, in the outbound RCCH1 message which indicates
transition to individual access permitted state.

The mobile station uses the transmit timing of the inbound RCCH3 as a reference timing.
Inbound signal transmissions after transition to individual access permitted state is made
according to the time alignment control value indicated in the outbound RCCHI.

(©) Operation during Individual Access State

The repeater station measures the receive timing of TCH/FACCH1/RCCH3 inbound basic slots
even in individual access permitted state. As the need arises, the repeater station is able to
indicate the time alignment control value (a change in the control value or the same control
value) through the outbound RCCH1 which indicates individual access permitted state,

The mobile station maintains the transmit timing after transition to individual access permitted
state and continually receive the outbound RCCH1 to verify that there is no change in the time
alignment control value.

When the mobile station in individual access permitted state receives a time alighment control
indication to instruct changing the control value in the outbound RCCHI, it adgusts its transrmt
timing of the subsequent inbound signals based on the new indication.

Fig. 4.3-4 shows examples of time alignment control operations. .

Qutbound Common Access Channel '
_ o ) User Specific Cha_mnel Assignment

f r Spegific Ch
Hdie Assignment  User Access Permission State
. Timing Measurement . A o wor TAI TAFTAL e e o

Inbound Common Access Channel
Hﬂ U-!] ”ﬂ V
CCCH :
Call Request
Reference Burgt Signal

TAL TAL TAL TAI

Fig. 4.3-4a Time Alignment Control Operation Example 1
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© User Acces Permnission State - ¢ e Individual Access Permission State
- o TA1 TAL. — - = TA2TA2TAZ -- .-~ TA3 - -
< CF A ARRRRRERRRREERE
-
P FILL T
N %x\x\xxax Wm
Timing Measurement / .
In
E\\\\\\\\%E e
o FAC o
] TS 1L}
:\m@@mmmm\% | As )i
TA1 TAl TAl TAI TAITA1 TA2 TA2 TA2 TA2 AS TA3 TAS’FAS TA3
RCCH3 : -RCCH3
{Reference Burst Signal)

*TAl to TA3 indicates the tlme ahgmnem controf vajue and adjustment valae.' " inciicates no controd indication.

an 4.3-4b Time Ahgnment Control Operation Example 2

4.3.10.6 Transmit Power Control
In this section, forced transmit power control at a mobile station is stipulated.
(1) Types of Transmit Power Control

A mo_bii_e station has two types of transmit power control functions, namely, autonomous transmit
power control and forced transmit power control.

(A) Autonomous Transmit Power Control Function

_This function enables every unspecified mobile station to autonomously control its transmit

~power according to the received signal strength of the outbound carrier from the repeater
station, and applies to all radio carriers. Autonomous transmit power control is prescribed in
Section 3.4.1(8) “Transmit Power Control”. '

(B) Forced Trénémit Power Control Function

~According to the average power of the inbound burst from a specific mobile station, the
_ repeater station instructs the transmitting mobile station to forcibly control its transmit power
through outbound RCCH1 message. The forced transmit power control function enables the
mobile station to control its transmit power according to this instruction. This control function

applies only to the User Specific Channel in the state of individual access permission of
inbound TCH transmission mode.

(2) Forc_ed.T_rénsnjit Powerl Céntroi Value and the Control Reference

Table 4.3-11 shows the correspondence between the control indication and the forced transmit
power control value.
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The reference for the control value when performing transmit power control at the mobile station is
the autonomous transmit power control value used in transmitting the reference burst defined in
Section 4.3.10.5, “Time Alignment Control”. However, when the mobile station receives an
control mdlcatzon excoedmg it§ contro}IabIe range for transrmt power it can choose the nearest
settmg w1ﬂ11n the range of its controllable values :

Table 4.3-11 Corré’sp?ohd'ehcle hetween :C'ontioi Kndioe{tioé and Ti‘ansmit Power Control Value

Control Inchcanon b Transmlt Power Contro! Value
L0000 e Reference burst signal ttansmit powor
e 000_1.‘_:‘ i sl Cans Preparatory_
L0010 i . -10dB-
0011 Ptoparatory '
0100 . .-0aB
1001 Preparatory
1010 ool oo 410 dB
1011 Preparatory
1100 ' +20 dB
Others ' Preparatory

(3) Forced Transmit Power Control Operation

The repeater station can instruct forced transmit power control a specific mobile station to which
“individual access permission of TCH fransmiission mode is ass1gned in User Specific Channel. In
such a case the forced transmit power control indication, together with the subscriber unit code, is
instructed to the mobile station granted mdmdual access through tho outbound RCCHI to mdlcate
individual access permission.

The mobile station stores the autonomous transimit power control value used in transmittlng the
reference burst SIgnaI In individual access pormltted staté, if there is no indication of forced
transmit power control, the mobile station maintains the stored transmit power Flirther, it does not
perform autonomous transmit power control in this state; In  othér Words; in individual access
permitted state, the mobile station does not control (adjust) its transmit power even when the input
at its receiver exceeds the threshold prescribed inits autonomous transmit power control function.

“'When a mobile stauon receives a transmit’ power control mstructzon on outbound RCCH1 during
" ‘transmission of FACCHI/’TCH/RCCH3 it then ¢ oporates accordmg to this instruction and controls
its transrmt power after the next mbound burst. This i 1s to ‘be confirmed from the subscnbor unit

" code in'the user asmgnment mformation in'the RCCH 1 message The mobﬁe stauon can also check
" the slot type and inbound transmission mode. '

The instruction of forced transmit power control is to be valid only when the indication of the

subscriber unit code itself, and the appropriate slot type and inbound fransmission mode is checked

correctly by the mobile station in the outbound RCCH1 message. So durmg user asmgnmerxt
“information stealmg, instruction of forced transmit power control is not vahd ‘
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4.3.16.7 Channel State Supervision at a Repeater Station

The repeater station has the ability to supervme the state of every User Spemﬁc Channei asszgned to
mobile station groups. :

(1) Types of Channel State Supervision

- The repeater station has two types of channel state supervision function, namely, individual access
permitted state supervision and idle state supervision as follows.

(A) Individual Access Permitted State Supervision Function

“This Function involves supervision by the repeater station of the transmission state of a specific
mobile station granted individual access permission for inbound TCH transmission.

(B) Message Trunking Supervision Function
This function involves supervision by the repeater station during the time between the message
transmissions, The message trunking refers to the condition where no inbound signal is being
received from mobile stations on the User Specific Channel assigned to them.
(2) Individual Access Permitted State Supervision -
The repeater station is enabled to supervise the following conditions when individual access
permission is in effect on inbound TCH transmission mode. In detecting appropriate combination.
of conditions that is not in effect, the repeater station is able to deprive a individual access
permission of a mobile station,:and to return to the user access permitted state.

(A) Inbound Sync Symbol Superwsmn

The mbound sync symbol can be. detected on the channel at least once within a prescribed time
mterval (Tvl) : SRR

(B) Inbound SACCH Decodmg Error Supervmon

The mbound SACCH on the channel can be correctiy decoded at least once within a prescmbed
time interval (Tv2).

(C) Inbound Time Alignment Control Supervision

The signal is being transmxtted in accordance w1th the time ahgnment control instruction by the
repeater stauon - ~

(D) Inbound Transinit Power Control Supervision

The signal is being transmitted in accordance with the transmit power control instruction by the
repeater station.
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(3) Message Trunking Supervision

The repeater station is capable of supervising the following condition on currently assigned User

Specific Channel. This condition is used for disconnection control of call control.

(A) Inbound Sync Symbol Supervision

The inbound sync symbol can be detected on the channel at least once within a prescribed time

interval. The time value is prescribed in Section 4.4, “Call Control System”..

4.3.11 Value of Counters and Timers used for Transmission Control

Table 4.3-12 and Table 4.3-13 show the values of various counters and timers used in the transmission
control prescribed in this chapter. ' S

Table 4.3-12 Value of Counters

Symbol " | - Value - © Station- | Reference’ | Descnpnon o
Nsl 5 Mobile station | 4.3.5.2, 3 Number of successive incorrect RCCH1
receptions
Nal * Mobile station 43,72 Number of maximum random delay re-
transmissions
Na2-. -12:: |- Mobile station 4.3.7:2 -~ | Number of minimum random delay slots =+
- Na3 e Mobile station | 4.3.7.2 - | Number of maximum random delay slots -
. Naé 1 | Repeater station | 4.3.7.3° | Number of maximum poss:ble 1nd1v1dua1 re-
- c © | fransmissions - = o
Nul 3 Frames | Mobile station 4.3.10.2 Number of maximum RCCH3 transmissions
(user access permission) - : :
Nu2 10 Mobile station 43,102 Number of RCCH1 reception failures
Nu3 .10 Mobile station - | *4.3.10.2 ' | Number of maximum RCCH3 transmissions
(individual access permission)
Nu4 5 Mobile station 4.3.10.3 | Number of maximum RCCH3 transmissions
... . | (UPCH transmission). L
Nu5 10 Mobile station | 4.3.10.3 Number of RCCH1 reception failures

© (*) Use the numerical value provided by the BCCH system information broadcast méssagé;

Table 4.3-13 Value of Timers © -

Symbol | Value Station Reference Description
Tvl 1.0 sec. Repeater station | 4.3.10.7 | Inbound sync symbol no detect interval
Tv2 0.5 sec. Repeater station | 4.3.10.7 SACCH decode error detect time
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4.4 Call Control System

The call control system is classified as an upper layer protocol . It operates over the services provided
by the transmission control described in the previous section. It corresponds to the Layer-2/Data Link
Layer in the OSI reference model. The call control corresponds to the Layer-3/Network Layer in the
OS5I reference model, prescribes the control procedure regarding setting-up, holding, and releasing of
the call.

The call control is divided into three control phases: communication link establishment phase,
communication phase, and communication link release phase. In the communication link
establishment phase, a mobile station establishes the idle state (CAC fetch), and frequency resource is
allocated in response to a request for frequency resource (assomated with the m1t1at10n and reception
of a caill). : : = :

During the communication phase, maintenance and reassignment of the assigned channel and change
of channel usage occur following the communication link establishment. In the communication lnk
release phase, the assigned channel is released.

The definition of the states and state transitions in the call control are shown in annex-4 and annex-5.
4.4.1 Communication Link Establishment Phase

In the communication link establishment phase, functions exist to establish the idle state at a mobile
station, and to assign a channel with the waiting system in response to a request for frequency
resource (associated with initiation and reception of a call).

4.4.1.1 Selection Rule for CAC System

A mobile station is assigned (registered) a single control carrier number (frequency number) per
system in its memory device. However, a system can increase number of CACs when the block is
expanded as number of mobile stations increases. In this case, the system has plural CACs, and a
group of mobile stations is formed on every CAC. Each CAC is assigned the CAC system number,
and the group of mobile stations formed on the First CAC system is to be called the “Subscriber group
of the First CAC system”.

The subscriber groups of the CAC systems are to be adaptively determined depending on the system
scale for even traffic among CACs by the following rule. For this purpose, the control carrier saved
(registered) in a memory device of the mobile station must have a function as the roost channel (the
channel to receive the broadcast information required to reach the CAC currently assigned to the
mobile station).

The CAC system number for a mobile station is obtained from the Fleet ID of the mobile station and
the number of CAC systems (Total number of CAC systems active in the system).

CAC system number CACHi = (Fleet ID Nuc) mod (Number of CAC systems nc) + 1

When a mobile station receives the “Control Channel Information Broadcast Message” on the BCCH
and if the CAC system number indicated in the message is different from the one the mobile station
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i

recognizes, the mobile station shall not initiate a call until it fetches the correct CAC by reception of
the “Additional Control Channel Information Broadcast Message”.

When the number of call CCCH Sc in the transmission control is determined for even traffic among

CACs at a repeater station, it is to be chosen to be mutually prime with the number of CAC systems

ne.

4.4.1.2 Transmission and Receptlon Rule for BCCH Messages
) Outlme of BCCH Funcuons

. BCCH(Broadcast Controi Channel) refers to the channel on which a repeater station regularly

broadcast the information on the control channel structure, system information, control
information, etc. to mobile stations. All the BCCH messages are designed to contain a message
type in the first octet and the system code in the second and third octets so that the mobile station
can recognize whether the repeater station, transmitting the BCCH concerned, is the desired one.
The following messages are transmitted on BCCH.

(a} Control Channel Information Broadcast Message. ..

This message is to broadcast the information on the physical structure of the CAC (including
carrier/slot number information when acting CAC is active).

(b) Additional Control Channel Information Broadcast Message

This message is to broadcast the mformatlon on the phys1cal structure of all the CACs when
plural CACs are assigned in the system. : : -

(c) . System Information Broadcast Message

Thzs message is to broadcast the mformauon on the service leveis avaﬂable protocols and theu'
parameters offered by the system. .

" (d) ”Te'rrllporary ControIIInformaﬁor'l Broadcast Message

This message is to broadcast the information on the temporary controls being apphed by the
system - . : -

{e) ;Opﬁon Message(BC.C.H)

The option message (BCCH) is the message which can be defined arbitrarily by each system.
Therefore, this standard does not spec1fy the treatment of this message.

{2y BCCH Transrrussxon Ruie of the Repeater Station
The maximal transmlssmn mtervai of each BCCH message is specified as shown in the table

below to facilitate the reception of BCCH messages at mobile stations commg into the system
{including the mobile stations powered up).
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. .- “Table 4.4.1.2-1 . Maximum Time Interval of BCCH Message

Message Type Maximum Time Interval of Transmission
Control Channel Information Broadcast Message . 6 seconds
"Additional Control Channel Information Broadcast ' :
Message
System Information Broadcast Message - 6 seconds
"Temporary Control Information Broadcast Message : -
‘Option Message(BCCH) ' Not specified -

The repeater station must transmit each BCCH message within the time interval specified in the
Table 4.4.1.2-1.

(3) BCCH Reception Rule at Mobile Stations

A mobile station must receive all of the BCCH messages from the rep@aatér station every time
coming into the system (including when powered up). The mobile station cari_ initiate a call only
after receiving all BCCH messages. However, it is not specified regarding the need of the option
message(BCCH) reception. When the BCCH message is received, the message information is to be
valid for the following 180 seconds. The mobile station must not initiate a call after any of BCCH
messages has become invalid. R

The condition of the BCCH mes:sa.'ge-_reééption is not specified for the call reception.
4.4.13 Acting CAC Operation

The acting CAC operation refers to the following operations; Whehn the inbound control carrier
containing the CAC is interfered and unusable, another CAC is temporarily assigned on the different
frequency from that of the CAC being interfered and the call control operation is resumed. The CAC
contained in the control carrier saved in the mnemory device of the mobile station is cailed “Regular
CAC”, and the CAC temporarily assigned on the different carrier is called “Acting CAC”. When the
acting CAC operation is activated, the “Control Charmel Information Broadcast Message” and the
“ A dditional Control Channel Information Broadcast Message” are transmitted on the outbound path of
the regular CAC(BCCH) to indicate the concerned CAC in the acting CAC operation, and also the
physical information of the acting CAC." = © 7o ors e e R et e

The CAC ‘operation is divided into the following three states, then the change of above BCCH
messages and the operations of the mobile stations are specified in each state.
“(1) In Normal Operation *
The “Control Channel Information Broadcast Message” on the regular CAC indicates the regular
CAC “as active and the acting CAC information as the advance notice of candidate. The

«A qditional Control Channel Information Broadcast Message” on all the CACs within the system
indicates the regular CAC as “Active” and the regular CAC information as the directed CAC.

103



RCR STD-32A

Table 4.4.1.3-1 “Control Channel Information Broadcast Message” and “Additional Control
Channel Information Broadcast Message” Contents in Normal Operation

Regular CAC o AdingCAC
Control Channel Information R .; o NEREY
Broadcast Message

| Bit
Octet 716(5|4|3]2]1]0

1 Acting CAC Information
12
Additional Control Channel Information (not applicable)
Broadcast Message
o~2M7(6|54|3|2|1]0
8| Regular CAC Information

Operation Class:fxcatzon - -
Bit 7 R = Regular CAC, A = Actlng CAC
“UBit 6 A ="Active, I = Inactive

Channel Assignment Information

- (@) In Acting CAC Operation.

- The “Control Channel Information Broadcast Message” on the regular CAC indicates the regular
CAC as “Inactive” and the acting CAC information as the directed CAC. The “Additional Control

- Channel Information Broadcast Message” on all the CACs within the system indicates the acting
= CAC as *Active” and the actmg CAC information as thc directed CAC.

: The “Control Channel Informatmn Broadcast Message ‘on the actmg CAC mdlcates the actmg
CAC as “Active” and the regular CAC information as the advance notice of candidate. The
“Additional Control Channel Information Broadcast Message” on all the CACs within the system

_ indicates the acting CAC as “Active” and the actmg CAC information as the dnected CAC.

A mobile station is to move onto the actmg CAC as the actmg CAC‘ operatlon is recogmzed from

either the “Control Channel Information Broadcast Message” or the “Additional Control Channel
Information Broadcast Message”.

The repeater station must guarantee to continue acting CAC operation at least 180 seconds.
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Table 4.4.1.3-2 “Control Channel Information Broadcast Message” and “Additional Control
Channel Information Broadcast Message” Contents in Acting CAC Operation

Regular CAC Acting CAC
Control Channel Information Control Channel Information
Broadcast Message . Broadcast Message
Bit Bit
Octet Wale|5|4i312]11(0. Octet 7165141372110
10 R e . 10
11 : : 11 o
Acting CAC Information Regular CAC Information
12 : 12 '
Additional Control Channel Information Additional Control Channel Information
- Broadcast Message - : Broadcast Message
Bit Bit
Octet 7i6|57413{2,1,0 Octet 7161514327110
p z T
Acting CAC Information 6 Acting CAC Information
: . 7

. Operation Classification

. "Bit 7 R = Regular CAC, A = Acting CAC
Bit 6 A = Active, I = Inactive

Channel Assignment Information

(3) In Regular CAC Recovery Operation

The “Control Channel Information Broadcast Message™ on the regular CAC indicates the regular
CAC as “Active” and the acting CAC information as the advance notice of candidate. The
« A dditional Control Channel Information Broadcast Message” on all the CACs within the system
indicates the regular CAC as “Active” and the regular CAC information as the directed CAC.

The “Control Channel Information Broadcast Message” on the acting CAC indicates the acting
CAC as “Inactive” and the regular CAC information as the directed CAC. The “Additional Control
Channel Information Broadcast Message” on all the CACs within the system indicates the acting
CAC as “Inactive” and the regular CAC information as the directed CAC.

A mobile station receiving the acting CAC is to move onto the regular CAC as the regular CAC
recovery operation is recognized from either the “Control Channel Information Broadcast

Message” or the “Additional Control Channel Information Broadcast Message”.

A repeater station must guarantee to continue the regular CAC recovery operation at least 180
seconds.
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Table 4.4.1.3-3 “Control Channel Information Broadcast Message” and “Additional Control
Channel Information Broadcast Message” Contents in Regular CAC Recovery

Operation
Regular CAC Acting CAC
Control Channel Information Control Channel Information
Broadcast Message - Broadcast Message
Bit| - | Ta | ~.__ Bit 3 la-
Octet MT7le514 320100 Octet 716543 (2]11/0
9 RA 9
10 - ' . 10 o .
Acting CAC Information Regular CAC Information
11 11
" Additional Control Channel Information Additional Control Channel Information
Broadcast Message ' - Broadcast Message N
N Bit | oa e Bit -
Octet 7161541312170 Octet 716574431271 10
s RA
6. Regular CAC Information 6 : Regular CAC Information
7 7

Operation Classification

Bit 7 R = Regular CAC, A = Acting CAC
Bit 6 A = Active, I = Inactive

Channel Assignment Information

4.41.4 System Status

When the system status in the “System Information Broadcast Message” indicates that the receiving
CAC is in test operation, the said CAC must be treated as invalid and the mobile station must be
prohibited to initiate or receive calls. Other operations of the mobile station on the CAC are not
specified,
When the said system status indicates that the control carrier containing the receiving CAC is in test
operation, the current control carrier must be treated as invalid and the mobile station must be
prohibited operations associated with initiation or reception of calls on the said conirol carrier. Other
operations of the mobile station on the control carrier concerned are not specified.
4.4.1.5 Communication Link Establishment

(1) Call Initiation

There are three protocol classifications in the call initiation; a normal call request, a CAC
expanded call request and a CAC-USC expanded call request.
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The normal call request is the protocol classification requiring one type of the inbound CAC to
complete a call request

~The CAC expanded call request is a protocol class1f1cat10n requlnng two 1ypes of the inbound
“CACto complete a call request ' :

The CAC-USC expanded call request is a protocol classification completing a call request as
follows; First, send a request for USC by one type of the inbound CAC thon send an addmonal
mformat;on to the first CAC message on the granted USC

'(a) Snnplex Call Request Message

This message is sent when a mobile station requests a normal call (other than fleet wide call)
~with single zone coverage and simplex mode to a repeater station. This message is for that a
mobile station makes the first access 1o a repeater station.

(b) Half-duplex Call Request Message

* ‘This message is sent when a mobile station requests a normal call (other than fleet wide call)
“with single zone coverage and half-duplex mode to a repeater stauon Th:s message is for that a
mobile station makes the first access to a repeater station.

(¢} Duplex Mode Call Request Message

This message' is sént when a mobile station requests a normal call {other than fleet wide call)
- with single zone coverage and duplex mode to a repeater statlon ’I‘Ius message is for that a
mobile station makes the first access 1o a repeater station.” '

{(d) Fleet-wide Call Request Message
~This message is sent when a mobile station requests a fleet-wide call (a call involving all

mobile stations within the fleet) to a repeater station. This message is for that a moblle station
makes the first access to a repeater station. -

(e) Inter-zone Fleet-wide Call Request Message

‘This message is sent when a mobile station requests a fleet-wide call (a call involving all

mobile stations within the fleet) including an inter-zone communication (linking a call to other
- repeater stations) to a repeater station. This rnessage is for that a mobxle station makes the first
- access toa repeater stataon

() PSTN Iﬁterconnect Call Request Message

This message is sent when a mobile station requests a PSTN interconnect call (linking a call to

the PSTN) to a repeater station. This message is for that a mobile station makes the first access
to a repeater station.
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{g) PSTN Interconnect Call Request Supplement Message

This message is sent following the “PSTN Interconnect Request Message” when a mobile
station requests a PSTN interconnect call (linking a call to the PSTN) to a repeater station. The
information element to be supplemented is a telephone number. This message is sent under the
condition the PSTN communication has been requested in the preceding “PSTN Interconnect
Request Message : - .

The physical channel (Common—use slot CAC or Indmdually ass1gned siot = USC) on wh1ch
this message is transmitted, can be determined by each system. The “System Information
Broadcast Message”/“Temporary Control Information Broadcast Message” in-the BCCH
messages notify mobile stations which this message is to be sent on either CAC or USC.

'Thls message is defined oniy for the CAC extensxon cali request and the CAC USC extension
call request. :

(h) Simplex Inter-zone Call Request Message

This message is sent when a mobile station requests an inter-zone communication (linking a
call to other repeater stations) with simplex mode to‘a repeater station. This. message is for that
a mobile station makes the first access to a repeater station.

(i) Half-duplex Inter-zone Call Request Message

This message is sent when a mobile station requests an inter-zone communication (linking a
call to other repeater stations) with half-duplex mode to a repeater station. This message is for
that a mobile station makes the fn*st access to a repeater station,

(i) Duplex Inter-zone Call Request Message

This message is sent when a mobile station requests an inter-zone communication. (linking a
call to other repeater stations) with duplex mode to a repeater station. This message is for that a
mobile station makes the first access to a repeater station.. . . '

(k) Inter-zone Call Request Supplement Message

This message is sent following the “Inter-zone Call Request Messages” or the “Inter-zone
Fleet-wide Call Request Message”, when a. mobile station requests an inter-zone
‘communication (linking a call to other repeater stations) to a repeater station. The information
element to be supplemented is one or more of the zone number(s). This message is sent under.
the condition the inter-zone communication involving more than two zones (including the zone
the call initiator locates) or plural slots have been requested in the preceding “Inter-zone Call
Request Messages”/“Inter-zone Fleet-wide Call Request Message”.

This message is defined only for the CAC extension call request.
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{I) Call Response Message

This message is sent to notify the mobile station requesting an individual call that the repeater
station has received the call request sent. '

{m) PSTN Interconnect Call Response Message

This message is sent to notify the mobile station requesting a PSTN interconnect call that the
repeater station has received the call request sent. - AR

{ny Inter-zone Call Response Message

This message is sent to notify the mobile station havmg requested an mter-zone call that the
. repeater station has received the call request sent.

(o) Call Reject Message

This message is sent to notify a call rejection to the mobile station sent the call request when
the repeater station rejects call request messages from mobile stations. This message indicates
. the reason of the rejection to enable proper judgment on whether the mobile station retries.

(p) PSTN Call Disconnect Message

This message is sent to notify that the repeater station stops processing of the “PSTN Intercon-
nect Call Request Message” to the mobile stations which have given up the call request and
which have received “PSTN Interconnect Call Response Message” and are waiting the process
completion. -

(q) PSTN Disconnect Request Message

: ‘This message is sent to notify the repeeter station that the mobile station gave up a call because
of no response from the calling number, etc. after the reception of “PSTN Interconnect Call
Response Message”.

(2) Channel Assignment and Call Reception
(a) Busy-queue Message

This message is sent to notify the mobile station that the call request has been busy-queued at
the repeater station when the repeater station can not assign frequency resource (channels) to
the mobile station sent the call request immediately. In this case, the call set-up control is to be
the waiting system. This message is also an acknowledge of the “Call Request Message” to the
mobile station initiated the call so that it can stop re-sending the message.

Consequently, this message can be used as an advance notice of a call reception when the
recéiving mobile stations receive this message. At the receiving mobile stations, the busy-queue
indication is displayed to an operator so that call initiations can be suspended (call loss rate can
be reduced) until the repeater station sends “Channel Assignment Message”.

109



RCR STD-32A

{b) Busy-queue Cancel Message

This message is sent to notify the concerned mobile stations that the busy-queue has been
canceled at the repeater station, and the “Busy-quene Message” previously sent is not valid any
more.

(¢} Channel Assignment Message

This message is sent to notify the information on the physical channel to be used for communi-
cation and the channel usage to the mobile stations (both initiating and receiving).

(d) Transpond Request Message

This tnessage is sent to notify the receiving mobile station that the repeater station has received
the individual call request. In addition this message is to requeést the said mobile station to send
back the “Transpond Response Message”. The repeater station sets up the tndmdual call only
when the said “Transpond Response Message” is received.

(e) Transpond Response Message " :

This message is sent to notify whether the receiving mob1le station i§ a’oie to receive the
individual call when the said mobile station received the “Transpond Request Message”,

H System—w1de Call Message

Thts rnessage is sent to force to dn'ect all the mobile statlons (aH users) subscnbmg the system
to the. common communication channel so that the repeater station can notify the same
information to them.

(g) Fleet-wide Call Message

This message is sent to force to direct all the mobile stations of the fleet to the common
commumcatton channel when the repeater station received “Fleet~w1de Call Request Message
or “Inter-zone Fleet-wide Call Request Message” from the mobile stat;on

(3} Other Messages
(a) CAC/User Message

This message is sent when a mobile. station requests the repeater station to transfer a short
' message : : : :

| (b) Optzen i
'I‘he optaen isa message arbltranly deﬁnabie by each system or among mobﬂe statlons |
{©) CAC/UPCH Message
~ This functtonal channel will not be avaliable for general users in prlnc:tpie The system operator

'is to define 1ndependently for each system, and to. be used fer system mamtenance and
management, etc..
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4.4.2 Communication Phase

The call control (Layer-3) in the communication phase is not to be specified in this RCR standard
because it is classified as the optional services of the system its own. Only FACCH is available as the
functlona,l channel, and to use an optional message area in the message format to be descnbed later

The opnonai services for end to-end during communication such as switching TCH/UPCH Or érror
correctmg mode, etc, can be made’ by usmg the transmission controi (Layer-2) ' e

4.4.3 Commumcatlon Link Release Phase
There are the following five types of the communication link release. -

(1) Autonomous Release Control upon Commumcat:on T1me~out at Repeater Statlon and Mob1Ie
“Stations C ' : :

The repeater station and mobile stations measure the communication time from the first
transmission (first of 'n’ repetitive transmission) of the “Channel Assignment Message”, and
release the communication link when the communication time indicated in the said message has
passed.

(2) Autonomous Release Control upon Response Time-out at Repeater Station

The repeater station is to release the communication link when the repeater station has not received
any signals from mobile stations for the specified time period from the time of the channel
assignment. The mean for the. SIgnal detection is to utilize the supervision function specxfzed in the
transmission control (Layer-2). However, this provision is not applied to the PSTN interconnect
calls, For inter-zone calls, this provision is applied when the linked repeater stations has not
received any signals from the mobile stations simultaneously for the specified time period,

. When plural slots are used with simplex mode, the response time-out detection is carried -out
independently on each slot, and the communication links are to be released slot by slot. For half-
duplex calls, the communication link is released upon detection of the response time-out on the

-mobile stations at both ends. For duplex calls, the communication link is released upon detection
of the response time-out on either of the two mobile station ends.

~The response time-out time is specified by the transmission contents as follows . ... .-

Table 4.4.3-1 Response Time-out Time

Transmission Contents Time-out Time
Voice Tr + 3 seconds
Non-voice : ‘ Tr+ 1 second

Notes 1: Tr can be obtained from the data transmitted on BCCH using . -
‘the following formula. '
Tr = (“Number of outbound CCCH repetitions” - 1)
% “Outbound CCCH repetition interval” =
2: The correspondence between Voice/Non-voice and S
transmission mode(refer to Section 4.4.4.3.3.6) is defined for
© every system.
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(3) Autonomous Release Control upon Message Trunked Time-out at Repeater Station

.. The repeater station is to release the communication link when the repeater station has not received
. any signals from mobile stations for the specified time period after the reception of the first
inbound burst from a mobile station following the channel assignment. signals from mobile
stations for the specified time period from the time of the channel assignment. The mean for the
signal detection is to utilize the supervision function specified in the transtnission control (Layer-
2). However, this provision is not applied to the PSTN interconnect calls. For inter-zone calls, this
provision is applied when the linked repeater stations have not received any sxgnals from the
mobile stations simultaneously for the specified time period. -

When multiple slots are used with simplex mode, the trunked time-out detection is carried out
independently on each slot, and the communication links are to be released slot by slot. For half-
duplex calls, the communication link is released upon detection of the message trunked time-out
on the mobile stations at both ends. For duplex calls, the communication link is released upon
detection of the message trunked time-out on either of the two mobile station ends.

The message trunked time-out time is specified by the transmission contents as follows

Table 4.4.3-2 Message Trunked Time-out Time

Transmission Contents C Time-out Time
Voice ' 3 seconds
‘Nodi-voice -~ 7 ¢ e ] saeond

Note: The correspondence between Voice/Non-voice and transmission
mode (refer to Section 4.4.4.3.3.6) is defmed for every system

. (4) Autonomous ReIease Control upon Degradatlon of Channel Quahty at Mobﬂe Statlon

The mobile station is to release the communication link when cha.nnel quality degradatmn on the
- outbound channel is detected during the ¢all. The mean for the signal detection i is to uullze the
supervision function specxﬁed in the transmxssmn control (Layer-2). - R

(5) " Release Control upon Disconnectlon Request from the Terminal Station (Mobﬂe Statzon
Telephone on PSTN End) at Repeater station and Mobile Station e

Per the disconnection request from a terminal station, the repeatef station is to' send out the “Call
Disconnect Message” to all the terminal stations involved in the call. Consequently
communication link is released.

(A) Call Termination Method

The calling .party relcase (only the call m1t1atmg terminal can transmit “Call Disconnect
Request Message™) is to be the basic for mobile stations. However the first party release (either
call initiating terminal or call receiving terminal can transmit “Call Disconnect Request
Message”) is enabled for individual calls and PSTN interconnect calls. The repeater station is
not to distinguish between call initiating and call receiving terminals so that all *Call
Disconnect Request Message” from the mobile stations with same Fleet ID are to be valid.
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(B) Call Termination Message

(a) Call Disconnect Request Message

This message is sent so that the mobile station on the call notifies the repeater station the
communication has been done. ' '

(b) Call Disconnect Message

This message is sent when the repeater station instructs the mobile stations to disconnect the
channel. This message is the response to the “Call Disconnect Request Message” from a
mobile station, or it is sent when any of the communication time-out, the response time-out
or message trunked time-out has occurred. The mobile stations received this message move
to the idle state on the CAC.

4.4.4 Definition of Message Functions and Contents

In this section, the structure of the messages used in the call control is specified.

4.4.4.1 General Rules

1

2

In case that size of a content exceeds an octet, the bit number becotnes small as the octet

number becomes larger. The least significant bit of the information content locates at the
smallest numbered bit of the largest numbered octet. An example is shown in the Fig.
4.4.4.1-1. -

Octet Bith 716 | s |4 |3 t211]0
1 MSB
2 . LsB
\;::;1 Octet 2
5 4 3 2 1 077 6 5 4 B
MSB |LsB

Fig.4.4.4.1-1 Mapping Method for the Information Size Exceeding 1 Octet

When messages are transmitted using the concatenate transmission indicator of RCCH2 on
the outbound Common Access Channel, the concatenation of the first and the second halves
of the message is to be defined as a single concatenate message. In this case, the smallest
numbered octet in the second half of the message is to be connected to the largest numbered
octet in the first half of the message. However, the messages which may require the
concatenate transmission are to be concatenated only when concatenation is required.
Besides, the message type is not to be contained in the first octet of BCCH/CCCH/UPCH-B
of the second half of the message when concatenated. The notation in this section is shown in
Fig. 4.4.4.1-2. ' '
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BCCH / CCCH / UPCH-F BCCH / CCCH / UPCH-B

. Bit : .
Octet o7 6 5 4 -3 L 2 1 0

! Y
2 BCCH /CCCH / UPCH-F

214 . S : ) / |

o " - BCCH/CCCH/UPCH-B- -
26
Fig. 4.4.4.1-2 Notation for Concatenate Transmission
(3) The field designated as “Reserved” is to be specified in the future, therefore both repeater

4

station and mobile stations are to be obligated to transmit with filling the all-zero pattern in

those fields. However, messages with non-all-zero pattern filled in those flelds must not be
: '31mp1y dasposed to secure the companblhty of future nnplementat:on C

The “Reserved pattern” is to be specified in the future, therefore both repeater station and
mobile stations are to be prohibited to use. However, messages with “Reserved pattern” must
not be simply d1sposed to secure the compat1b111ty of future 1mp1ementat1on

Regarding "' and '~' 1nd1cat1ng ranges in the expianatxon of mfoxmauon elements, the upper
side value of ":' is to correspond to the left side value of bt

4.4.4.2 Control Message Types

The names of alI control messages are shown beiow ;

4.4.4.2.1 BCCH

(1)
2)
(3
G
e

Control Channel Information Broadcast Message (Outbound)
Additional Control Channel Information Broadcast Message (Qutbound)
System Information Broadcast Message (Outbound) .

Temporary Control Information Broadcast Message (Outbound)
- Option: (Outbound)

44422 CCCH

W

2).

&)

: Simpiex Cail Request Méssége (Inbodnd)

Half-duplex Call Request Message (Inbound)
Duplex Call Request Message (Inbound)
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"~ {4) - PSTN Interconnect Call Request Message (Inbound)
(5) PSTN Interconnect Call Request Supplement Message (Inbound)
(6) Simplex Inter-zone Call Request Message (Inbound)
(7) Half-duplex Inter-zone Call Request Message (Inbound)
" {8) Duplex Inter-zone Call Request Message (Inbound)
(9) Inter-zone Call Request Supplement Message (Inbound)
(10) Call Response Message (Outbound)
(11) PSTN Interconnect Call Response Message (Outbound)
(12) Inter-zone Call Response Message {(Outbound)
'(13) Busy Queue Message (Outbound) -
(14) Busy Queue Cancel Message (Outbound)
(15) Call Reject Message (Outbound)
(16) Channel Assignment Message (Cutbound)
(17) Transpond Request Message (Outbound)
(18) Transpond Response Message (Inbound}
(19) Fleet-wide Call Request Message (Inbound)
(20} Fleet-wide Call Message (Outbound) :
(21) Inter-zone Fleet-wide Call Request Message (Inbound)
(22) System-wide Call Message (Outbound)
(23) PSTN Call Disconnect Request Message (Inbound) _
(24) PSTN Call Disconnect Message {Outhound) o
(25) User Message (Inbound)
(26) User Message (Cutbound)
(27) Option Message (Inbound)
(28} Option Message (Outbound)

4.4.4.2.3 FACCH1
(1) Call Disconnect Request Message (Inbound)
(2) Call Disconnect Indication Message (Outbound) _
(3) PSTN Interconnect Call Supplement Message 11 (Inbound)
(4) Option Message (Inbound)
(5) Option Message (Outbound)
44424 FACCH2
(1) Call Disconnect Request Message (Inbound)
(2) Call Disconnect Indication Message (Outbound)
(3) Option Message (Inbound) a
(4) Option Message {(Outbound)

4.4.4.3 Message Format

In this section, the message format and its elements are described.

115



RCR.STD-32A

The messages are divided into two classes; the standard messages coded into 6 bits of message type
and the expanded messages coded into 12 bits of the message type, enabling proper selection for use
depending on the purpose. :

The message formats specified in this section are all regarding the standard messages, except for the
specification for the bit format of the message type.

4.44.3.1 Definition of the Message Types
The message type is the information element to be used to distinguish a function of each message
from the others. For the standard messages, the message type is mapped in the first octet, and for the

expanded messages, the message type is mapped into the first and the second octets.

The bit format of the message type for the standard and the expanded messages are separatcly shown
below; R . _

(1) Bit Format of the Standard Message Types

Bit: 7.6 5 4 3 2
S T ¢ Inbound
- - - - -1 Outbound =~
- - - -0 - Message Group-1
- - - - 1 - Message Group-2
00 0 - -
: Message Numbers
1110 - -

As shown above, the message types are classified into message group-1 and -2.

The attribute classification of message group-1 and -2 is not specified, however, the messagés of
the message group-2 with '1" at the MSB of the message number can be used freely as options.

For both the message group-1 and —2 those messages w1th 1111 (bmary) as the message number
are the expanded messages.

(2) Bit Format of the Expanded Message Types

Bit: 7.6 5 432107 635 4
- - - - =0 - - - - Inbound
T L T Outbound
-~ - - -0-- - - - - - Message Group-1
- - = -1« - - - - - - . Message Group-2. .
1 1 - -~ « -« - - - - Expanded Message Indzcator (a ﬁxed value)
“- - - - - -00 0060 _
Message Numbers
- - - - - =-111111
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The attribute classification of message group-1 and -2 is not specified, however, the messages of
both the message group-1 and -2 can be used freely as options.

The standard messagé types are listed in Table 4.4.4.3.1-1.

Table 4.4.4.3.1-1 List of the Message Types (1/2)
Message Name Message Type *1 |  Functional Channel Name ~ Notes

P 765432 | HEX Name Size "2
Control Channel Information Broadcast | 000101 14 | 104 bits
Message
Additional Control Channel 001001 24 | 1047208
Information Broadcast Message : bits : :
System Information Broadcast Message | 001101 34 BCCH | Outbound :
Temporary Control Information 010001 | 44 104 bits ' '
Broadcast Message
Option - 1xxx1t | C
Simplex Call Request Message _ 000100 10
Half-duplex Call Request Message 001000 20
Duplex Call Request Message 001100 30
PSTN Interconnect Call Request 010000 40
Message
PSTN Interconnect Call Request 010100 50
Supplement Message
Simplex Inter-zone Call Request 011000 60
Message _ : : :
Half-duplex Inter-zone Call Request (11100 70 st 90bits | Inbound
Message C _ . .
Duplex Inter-zone Call Request 100000 80 :C
Message
Inter-zone Call Request Supplement 100100 90 A | CCCH
Message .
Transpond Response Message 111000 EG |C
Fleet-wide Call Request Message 0001190 18
Inter-zone Fleet-wide Call Request 001010 28
Message
PSTN Call Disconnect Request 010010 48
Message _ .
User Message : 010110 58
Option Message 1xxx10 -8
Call Response Message : 000101 14 :
Pstn Interconnect Call Response 010001 44 104 bits Outbound
Message ‘ :
Inter-zone Call Response Message 011001 64 -
Busy-queve Message 101001 Ad
Busy-queue Cancel Message 101101 B4
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Table 4.4.4.3.1-1 List of the Message Types (2/2)

Message Name Message Type *1 |  Functional Channel Name Notes
765432 | HEX |  Name | Size*2 - |
Call Reject Message 1100601 C4 104bits
Channel Assignment Message 110101 | D4 104/208
bits
Transpond Request Message 111001 E4 |C
System-wide Call Message 001111 | 3C. | A
Fleet-wide Call Message 000111 1C CCCH 104 bits Outbound
PSTN Call Disconnect Message 010011 4C ' :
User Message 010111 5C
Option Message 1xxx11 -C
Calt Disconnect Request Message 000100 | 10 o
PSTN Interconnect Call Extension 001100 | 30 Inbound
Message I ' e
Option Message Ixxx10 -8 {U | FACCH 274 bits
Call Disconnect Message 000101 14 Outbound
Option Message 1xxx11 -C R )
Call Disconnect Request Message 000100 | 10 E Inbound - -
Option Message Ixxx10 | -8 FACCH | 82bits o
Call Disconnect Message 000101 14 ‘Cutbound
Option Message Ixxx1l -C R
Notes 1: and - indicates “Don’t care”,

However, it indicates the message is an expanded message when "xxx' is '111' (bmary)
HEX values are expressed as bit-1 and -0 to be ‘0’s. Pt
2:  Size indicates a message size before error ¢otrection coding and-scrambling prc)cesses.-'

4.4.4.3.2 Control Message Format and Explanation of Each Element.

4.443.21 BCCH

(1) Control Channel Information Broadcast Message

A repeater station notifies mobile stations the ‘physical structure of the radao channels using t‘ms
message and the “Additional Control Channel Informauon Broadcast Message” descrlbed next: -

.- This message shows the physical structure of the CAC transmittmg this message

Bemdes, thls message is always placed at the head of the BCCH message series and 1t is 1dent1f1ed

by the channel type in the RCCH2 message placed in front of the BCCH.
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Table 4.4.4.3.2.1-1 Format of Control Channel Information Broadcast Message

Message type - : Control Channel Informiation Broadcast Message

Message direction : Outbound
Functional channel : BCCH

bie| 7 | -6 ., 5 | 4. 1 3 2

octet
Control Channel Information Broadcast Message
1 o 0 0 1 0 1 Reserved =
Message type. - R I T
2 ~ System code
4 CAC system number
5 Number of CAC systems... ...
6 TDM/TDMA fiame length | Reserved
7 Channel Structure (Number of fixed BCCHs)
8 Channel Structure  (Number of call CCCHs)
9 Channel Structure (Number of fixed UPCHs)
10 Operation & :
classification
11 Regular/Acting channel assignment information
13 Reserved

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types’.

System Code (octet 2~3 ; 16 bits)

Refer to Section 4.4.4.3.3.1 “System Code”.

CAC Systern Numbegr {octet 4 : 8 bits)

Indicates the system number of this CAC.

Bit :

[l an i oS |
O I
[ (¥}
o O
O O
[l an ] )

i 0
00 reserved
01

: CAC system number 1 ~ 255
11111111
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- Number of CAC Svstems (octet 5 ; 8 bits) - .

Indicates the number of CAC systems operating in this system.

Bit :

11111111

je e R N |
o O
OO
el onl 51N

<o O
o Ok
SO

0
0
1

reserved

number of CAC systems 1 ~ 255

TDM/TDMA Frame Length octet 6 : 4 bits .

 Indicates the TDM/TDMA frame length of this CAC.

Bit :

OO
oo
ool

SO0
.

1

o ok

. :

i =]

1

4
0
1
1
0
1

1

Gslots

reserved

- reserved. | .

Channel Structure Ihfom.n.ation. (octet 7 ~9: 24 b.itsl

Indicates the super frame structiire of this CAC,

Number of the fixed BCCHs (octet 7)

Bit ;

oo OO
fa- ) o I

Number of the call CCCHs (octet 8)

Bit :

s

R=Y
=X=1

[E—

gy —

1.

o QW
OO

ek

[T

i
0
0

1

—

1

0
0
1
0
1

1

sl on} SO~
o <o O

Fay

Sk

O O

e

4
0
0

[T e | P8

— ot

0
0
1

"

oy

reserved

number of the fixed BCCHs. 1 ~62° .. -

reserved

reserved

number of the call CCCHs 1 ~ 62

reserved
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Number of the fixed UPCHs {octet 9) -

Bit: 7.6 5 4 3 2 1.0
000060000

: number of the fixed UPCHs 0 ~ 61
co0ot1t1 1101
00 110

111
: reserved
11111111
Operation Classification (octet 10 : 2 bits)

Indicates the operation classification of this CAC.

Bit: 7.6
0 - regular CAC
-1 - acting CAC
- 0 . inactive
-1 active

The regular CAC refers to the CAC specified by the CAC system number in this message and to be
dedicated for the regular operation. N

The acting CAC refers to the CAC to be temporarily assigned and acting for the regular CAC
when the regular CAC can not be used for the system control operations.

Inactive refers to the state in which the CAC indicated is not used for the system control operations
at present. '

Active refers to the state in which the CAC indicated is used for the system control operations at
present. :

Regular/Acting Channel Assignment Information (octet 10 ~ 12 ; 22 bits)

Refer to Section 4.4.4.3.3.2 “Channel Assignment Information”.

When the operation classification indicates the regular CAC, and if indicated as active, the acting
CAC channel assignment information indicates as advance notice of the candidate, while if
indicated as inactive, it indicates as the direction to the active CAC. '

When the operation classification indicates the acting CAC, and if indicated as active, the regular

CAC channel assignment information indicates as advance notice of the candidate , while if
indicated as inactive, it indicates as the direction to the active CAC.
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(2) Additional Control Channel Information Broadcast Message -

This message is to show the physical structure of all CACs.

This message is 13 octets long if the number of CAC systems

the number of CAC systems exceeds three.

is three or less, and 26 octets long if

Table 4.4.4.3.2.1-2 Format of Additional Control Channel Information Broadcast Message

Message type

Message direction

: Additional Control Channel fﬁfbffﬁaﬁoﬁ Broédcﬁ

: Outbound_:

Functional channel : BCCH

octer———_bit 7 6 5 4 3 4 2. . 0
Additional Control Channel Information Broadcast Message
1 0 0 1 0 0 1 Reserved
Message type -
2 System code
3
4 i : Number of CAC systems :
5 Operation «— EREE R
classification
6. . CAC#n + 0 Channel assignment information
8 Operation ¢
. classification ‘ _ _ L
9 ~ CAC#n+1 Channel assignment information
10
i1  Operation —
B “classification
12 ‘CAC#n + 2 Channel assignment information
13 .
i4 Operation | «
classification ‘ ) .
15 " 'CAC#n '+ 3 Channel aséign'rﬁe'rzfinfonn'ation.‘ o
16
17 " Operation’ e
s classification RS T : T
18 ' CAC #n +4 Chanriel assignment information =
19
<ho200 . 1o Operation - ] -

oo | classification . Sl T
21 - CAC#n+5 Channel assignment information =~ - ...
22

23~25 Reserved
26 Additional Information Number
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age T octet 1 : 6 bit
Refer to Section 4.4.4.3.1 “Definition of Message Types™.
: .-System. C.o.de.i{;Cte..t 2~3 .: 16 b.its). o R
Refer to Sectién 4.4.4‘.3.3.1 “System Code”.. |
Number of CAC Systems {octet 4 ; 8 bits)

Indicates the number of CAC systems operating in this system.

Bit: 7.6 5 4 3 2 10
00000000 reserved
00000001

: number of CAC systems 1 ~ 255
1111 1111

Operation Classification (octet 5 ~ 20 ; 2 bitseach)
Indicates the operation classification of this CAC. .

Depending on the number of CAC systems, CAC channel assignment information is to be pia.ced
successive positions from the CAC #n+0.

Bit: 7.6 B _ _
0 - egular CAC-
1 - acting CAC
- inactive
-1 active

The regular CAC refers to the CAC specified by the CAC system number in this message and to be
dedicated for the regular operation.

The acting CAC refers to the CAC to be temporarily assigned and acting for the regular CAC
when the regular CAC can not be used for the system control operations.

Inactive refers to the state in which the CAC indicated is not used for the system control operations
at present.

Active refers to the state in which the CAC indicated is used for the system control operations at
present.

CAC #n + 0 ~ #n+5 Channel Assignment Information (octet 5 ~ 22 ; 22 bits each)

- Refer to Section 4.4.4.3.3.2 “Channel Assignment Information”.

All of the CAC channel assignment information is shown.
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Depending on the number of CAC systems, CAC channe} assignment information is to be placed
successive positions from the CAC #n + 0.

When the regular CAC is indicated in the corresponding operation classification, the regular CAC
channel assignment information is indicated, and when the acting CAC is indicated, the acting
CAC channel assignment information is indicated as the direction to the active CAC.,

Additional Information Number (octet 26 : 8 bits)

Indicates the sequential number to be used when broadcasting information on all the CAC systems
using this message more than once.

Bit: 7. 6 5 4. 3210
00000D0CO0O0 reserved
000000O0CI1 |
: sequential number (1 ~ 43)
00101011
0 0 100

101
: reserved
1111111 '

[—

The value of 'n' in CAC #n is to be obtamed by the foIlowmg formula, lettmg the sequential
number to be obtaxned as SQn

n=80n-1)x6+1

In case the number of CAC systéms is three or less, 'n’ is specified to be '1".
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(3} System Information Broadcast Message .
The repeater station notifies mobile stations the system operation in_forina?ion using this message.
By referring to this message, mobile stations can know the service level, the protocol classes, etc.,
offered by the system. -
Table 4.4.4.3.2.1.3 Format of System Information Broadcast Message
Message type : System Information Broadcast Message ~©

Message direction : Outbound
Functional channel : BCCH

octet bit 7 6 5 4 3 2 1 0
System Information Broadcast Message
1 0 0 1 1 0 -1 Reserved
Message type :
2 System code
3
4 Offered protocol types Maximum number of requestable slots
5 Offered transmission mode B
6 Offered system services
7 Offered optional system services
8 System status Number of outbound CCCH repetitions
9 ~Outbound CCCH repetition interval Maximum number of random delay
: : Co reiries
10 Maximum number of random delay slots
1 — | . T 3
12 _ _:' e " Reserved
13 | o

Message Type (ogtet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

System Code (octet 2~3 : 16 biig)

Refer to Section 4.4.4.3.3.1 “System Code”.

Offered Protocol Types (octet 4 : 4 bits)

Indicates the expanded call request types offered by the system when requesting a PSTN
interconnect call or an inter-zone call. This information element is not applicable when a PSTN
interconnect call or an inter-zone call is disabled by the offered system services.
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Bit ;

CAC expanded call request disabled
. CAC expanded call request enabled (up to two transmissions)
2 - reserved
reserved _
CAC-USC expanded call request disabled
CAC-USC expanded call request enabled (up to two messages)
reserved
reserved
others reserved

Maximum Number of Requestable Slots (octet 4 : 4 bitg)

Indicates the maximum number of USCs (slots) which a mobile station can use during a single
call,

o D O3
F o (e O oy
]

1

1

]
e O T
— OO

Bit: 3 2 10
0 0 01 ° reserved
o 1~ 6 slots
0110
others reserved

- Offered Transmission Mode (octet 5 : 8 bits)

 Indicates the error correcting relay mbdé in TCH and UPCH offered by the system. -

Bit: B

: : TCH error correcting relay #1 disabled
S TCH error correcting relay #1 enabled
O - - - - - - TCHerror correcting relay #2 disabled
1

P O~
]
¥
1
1
1
i
i

1

SR TR TCH error correcting relay #2 enabled
TCH error correcting relay #3 disabled
TCH error correcting relay #3 enabled

~ UPCH error correcting relay #1 disabled
- - UPCH error correcting relay #1 enabled.
UPCH error correcting relay #2 disabled
- - UPCH error correcting relay #2 enabled
0 - UPCH error correcting relay #3 disabled
S T G UPCH error correctmg relay #3 enabled
others reserved .

I
i
5

S e ™y
]
)
I
1
3

]
e Oy

t

i

1

1
1
i
13
i

T s Y1
i
]
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Offered System Services (octet 6 : 8 bits)
Indicates the communication services offered by the systern.

Bit:

N

54 3.2 1.0
e Inter-zone calls disabled

- e e e e - Inter-zone calls enabled
PSTN interconnect calls disabled
- - - - - PSTN interconnect cails enabled
user message fransmission disabled
o user message transmission enabled -
6 - - - - option
1

Eoem O
[ N

€

H

1

t

13

H

I)...AOI
1
E
]
t
i

- - .- - . opton - _

0. - - plural slot assignment disabled
1 - - plural siot assignment enabled

- half-duplex/duplex call disabled
- half-duplex/duplex call enabled
option

- option

0 option

IR | option

o 1
E
E

1o Oy
t

Plural slot assignment indicates whether plural slot request can be accepted in simplex calls.
Offered Qptional System Servigces (octet 7 : 8 bits)

Indicates the service availability other than the offered system services in the system.

Bit: 7.6 .5 4 3 210
all bits option

System Status (octet 8 : 2 bits)
| Iﬁd_icates the status of the system controlling the control carrier containing this CAC.
Bit: 7.6
0 0 " innormal operation
01 CAC in test operation

11 control carrier in test operation
others reserved

The “CAC in test operation” indicates all information transmitted on the CAC is invalid.

The “Control carrier in test operation” indicates all information transmitted on the control carrier is
invalid.
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Number of Qutbound CCCH Repetitions (octet 8 : 6 bits) .

Indicates the total number of transmissions per single control message on the outbound CCCH,

Bit: 5.4 3 2 140
6000O00O0 reserved
000001
: number of repetitions (1~ 63)
11111 1

Qutbound CCCH Repetition Intérval (octet 9:: 5 bits)

Indicates the transmission interval of the control mcésage repetitions on the outbound CCCH.

Bit: 7.6 543
0000 0  reserved .
00001 ‘
: repetition interval (1 ~ 31 times of super frame length)
11111 -

Maximum Number of Random Delay Retries (octet 9 : 3 bits)
Indicates the maximum number of retries when a mobile station makes the random delay retry.

Bit: 2.1 0
0 O O retry disabled
o001 -

: max. number of retries (1 ~ 7)
111

Maximum N umber of Random Delay Slots (octet 10 : 8 bits)

Indicates the maximum delay time in number of slots (integer number of times of 15 ms) when a
mobile station makes the random delay retry. However, the minimum delay time for re-
transrission is to be 12-slot time (180 ms). The mobile station must suspend re-transmission for
the random time period between the 12-slot time and the maximum number of random delay slots,
then retransmit the message after the said random time. :

Bit: 76 54 32 10
00000000
ot _ reserved
00001011
00001100

maximum number of slots (12 ~ 255)
i1 111111

This information is not applicable when the “Maximum Number of Random Delay Retries” is
indicated as ‘0.
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{4) Temporary System Control Information Broadcast Message

The repeater station notifies mobile stations of the 1nformauon on the temporanly spemﬁed system
operations using this message. : - :

By referring to this message, mobile stations can know the current control information of the
system. ' ' '
Tabile 4.4.4.3.2.1.4 Format of Temporary System Control Informaﬂon Broadcast Message

Message type - Temporary System Control Information Broadcast Message
Message direction : Outbound '
Functional channel : BCCH

octet bit 7 6 3. . 4 3 - .2.' : 1 S O
Temporary System Control Information Broadcast Message
1 0 1 6. - 0. 1 Reserved - -
Message type - . ‘
2 System code
4 -Control on Protocol types | Control on Number of requestable slots
5 Control on Transmission modes
6 Control on Systemn services
7 * Control on Optional services
8 Contro! on Communication time-out time | Control on Communication time-out time
for PSTN/PSDN interconnect calls
9
i0
11 Reserved
12
13

Message Type (octet 1 : § bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

System Code (octet 2~3 . 16 bits)

Refer to Section 4.4.4.3.3.1 “System Code”.
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Control on Protocol Types (octet 4 ; 4 bits)

Indicates the expanded call request types currently offered by the system. The expanded call
request types not offered in the “System Information Broadcast Message” are also disabled in this

information element.
Bit: 7. 6 5 4
0 - -
01 - -
10 - -
11 -
-~ - 00

-~ =01
- - 10

- - 11
others

CAC expanded call request disabled

CAC expanded call request enabled (up to two transmissions)
reserved _

reserved - ' ' '

CAC- USC expanded call request disabled

- CAC-USC expanded call request enabled (up t0 two messages)

reserved
reserved

Teserved

: Control on Numbei' of Reguestable Slots (ociet 4 4 bits)

Indicates the current control mformatlon on the mammum number of USCS (slots) which a mobile
station can use during a call.

" The number of slots specified in this information element is not to exceed that of indicated in the
~ maximum number of requestable slots of the “System Information Broadcast Message”.

Bit ;

others

reservéd: _
1~ 6 slots

* reserved
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Indicates the temporary control information on the error corrcctmg relay mode in TCH and UPCH

offered by the system

Those transmission modes not offered in the offered transmission modes of the “System
Information Broadcast Message” are also disabled in this information element.

Bit :

7.6 5 4 3 2 1
0 - - - - = -
I
S § T
S
Y | F
SO
- - - -0 - -
. T
B
I
- - - - - -0
- - - - - -1
others

TCH error correcting relay #1 disabled .
TCH error correcting relay #1 enabled
TCH error correcting relay #2 disabled
TCH error correcting relay #2 enabled
TCH error correcting relay #3 disabled
TCH error correcting relay #3 enabled
UPCH error correcting relay #1 disabled
UPCH error correcting relay #1 enabled
UPCH error correcting relay #2 disabled
UPCH error correcting relay #2 enabled
UPCH error correcting relay #3 disabled
UPCH error correcting relay #3 enabled
reserved .

Control on System Services (octet 6 : 8 bits)

Indicates the temporary control information on the services offered by the system.

Those services not offered by the system services of the “System Informatlon Broadcast Message
are also disabled in this information element. e :

Bit :

6

C o O

1 e O

Inter-zone calls disabled
Inter-zone calls enabled - _
PSTN interconnect calls disabled -
PSTN interconnect calls enabled -
user message transmission disabled
user message transmission enabled
option

option

plural slot assignment disabled
plural slot assignment enabled
half-duplex/duplex call disabled
half-duplex/duplex call enabled
option

option

call disabled

cail enabled
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Plural slot assignment indicates control on whether plural slot request can be accepted in simplex
calis.

Call disabled/enabled indicates the information to control call initiations at mobile stations. When
the call is disabled, mobile stations are prohibited call initiation operations. However, the
operations other than call initiation are not specified.

Control on Optional System Services (octet 7 : 8 bits)
Indicates the temporary control information on the optional services offered by the system.

Bit: 7.6 .54 3210
all bits " option

Control on Communication Time-out Time (octet 8 : 4 bits)

Indicates the current maximum allowable communication time period for non-interconnect calls,

Bit: 3.2 1 0 -
0 0 0 O reserved
0001 15 seconds
0010 30 seconds
0011 45 seconds
0106090 60 seconds
0101  75seconds
0110 9seconds
0111 105 seconds
10 000 120seconds -
1001 150 seconds
1010 180 seconds
10611 210 seconds
1100 240 seconds -
1101 270 seconds - . -
1110 300 seconds. -
1111

reserved -
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Control on Communication Time-out Time for PSTN/PSDN Interconnect Calls (octet 8 : 4 bits)

Indicates the current maximum allowable communication time in particular for interconnect calls
with the telecommunication network systems provided by the common carriers (PSTN/PSDN).

Bit :

bk ek ok ik i ek ek b (DO OO OO O

e e OO OO == O OO O
okt T et pt D (D e DO e = OO e

o N ek D b (D it 3 (D O = O = OO

reserved

15 seconds
30 seconds
45 seconds
60 seconds
75 seconds
90 seconds
105 seconds
120 seconds
150 seconds
180 seconds
210 seconds
240 seconds
270 seconds
300 seconds
reserved
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(3) Option Message

The repeater station can notify mobile stations the optional information using this message.

Table 4.4.4.3.2.1-5 Format of Option Message

Message type : Option Message
Message direction : Outbound
Functional channel : BCCH

octer bt} 7| 6 > 4 N P e
Control Channel Information Broadcast Message - -
i 1 X X X 1 2l Reserved
Message type Y o
2 System code -
3 .
4
5
6
7
8 Reserved
9
10
11
12
13

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

System Code (octet 2~3 : 16 bits)

Refer to Section 4.4.4.3.3.1 “System Code”.
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4443.22 CCCH
(1) Simplex Call Request Message (Inbound)
The mobile station transmits this message to request an assignment of the user specific channel
when initiating a simplex normal call. o
Table 4.4.4.3.2.2.1 Format of Simplex Ca!l'Requeét Message
Message type : Simplex Call Re.q._ue.s.t. Message

Message direction : Inbound
Functional channel : CCCH

octet bit | 7 6 3 N S 2 1 0
Simplex Call Reguest Message
1 0 0 0 1 0 0 .
Message type o

2 Called party.code -

5 Subscriber wnit c_:odé, of call initiator -

7 .
.8 . _ Communication mode 0 _ Transmission mode.
9 Slot assignment Protocol type | Number of requesting siots
10 - ' il e

11 B Extended transmission mode -

12 -3

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.
Called Party Code (octet 1~3 : 18 bits) .

Refer to Section 4.4.4.3.3.3 “Called Pa,riy Code”

The mobile station initiating the call sets the called party code.

Subscriber Unit Code of Call Initiator {octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The mobile station initiating the call sets its own subscriber unit code.

135



RCR STD--32A

Communication Mode (octet 8 : 4 bits)

Refer to Section 4.4.4.3.3.5 “Communication Modes”.

Bit: 7. 6.5 4
00 - -
01 - -
1o - -
11 - -
- - 0.0
- 01
- - 10
-1

Group call |
Subgroup call
Individual call
reserved
simplex mode -
reserved
reserved
reserved

Transmission Mode (octet § : 4 bits)

' Refer to Section 4.4.4.3.3.6 “Transmission Modes”.

Bit: 3.2 1 0
00 - -
01 - -
10 - -
11 - -
- - 00
- - 01
- - 10
- - 11

reserved _ e

UPCH transmission mode -

'FCH transmission mode (with user access permission)

TCH transmission mode (with individual access permission) - -
no error correcting relay mode

error correcting relay mode #1

error correcting relay mode #2

error correcting relay mode #3

The individual access permission is not to be given to any mobile station upon channel assagnment

. when TCH transmission mode {with user access permission) is set. However, the individual access
permission will be given to the mobile station initiating the call upon channel assignment when
TCH transmission mode (with individual access permission) is set.

Sloi Assigg‘ ment (octet 9: 2 bitsz ‘

Refer to Section 4,.4.4.3.3.8 “Slot Assignment”.

Bit :

)

U om O

1 carrier

2 carriers .

slot assignment with the fixed pattern (3 slots interval)
slot assignment with an arbitrary pattern
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- Refer to-Section 4.4.4.3.3.9- “Protocol Types™

Bit:

— e O O RA
»—O;—-Ql.h

normal call request

reserved
reserved

option

Number of Requesting Slots (octet 9 : 4 bits) o

RCR STD-32A

_The mobile station initiating the call sets the number of slots required for communication in this
information element. When plural slots are requested, the same communication mode is set to all
~ slots. However, it is possible to set the transmission mode slot by slot as reqmred In such a case,
" the communication modes are specified in the extended transmission mode rather than in this

transmission mode.

© Refer to Section 4.4.4,3.3.10 “Number of Requesting Slots™,

Bit :

1

oo fo e T ey (F )

[ R o | 20}
— e o
=R =

ok
.

I .

1

ot

reserved '
1 slot

 2slots

6 slé;_s .

reserved

Extended Transmtission Mode (octet 10 ~ 12 : 18 bits)

Refer to Section 4.4.4.3.3.7 “Extended Transmission Mode”.
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(2) Half-duplex Call Request Message (Inbound)
The mobile station transmits this message to request for an assignment of the user specific channel
when initiating a half-duplex normal cail.
Table 4.4.4.32.22 Format of Half-duplex Call Request Message
Message type : Half-duplex Call Request Mess'a{ge"

Message direction : Inbound: G
Functional channel : CCCH 7

Tyl --Haif—duplex:Call-Requestf'MeSSageﬁ-- g R R
1 QT e e D g g soi e
Message type R
2 Called party code
4
5 Subscriber unit code of call initiator
< oot
7 _ . ,
8 Communication mode Transmission mode
9 Slot assignment Protocol type Numibér of requesting slots’
10 — ' '
11 Reserved
i2 -

Message Type (octet 1: 6 bits)

Refer to Section 4.4.4.3,1 “Definition of Message Types”,

Called Party Code (octet 1~3 : 18 bits)

Refer to Section 4.4.4.3.3.3 “Called Party Code”.

The mobile station initiating the call sets the called party code.

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The mobile station initiating the call sets its own subscriber unit code.
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Communication Mode {octet 8 : 4 bits)

~Refer to Section 4.4.4.3.3.5 “Communication Modes”.

Bit: 7.6 5 4
0 0 - - Groupcall
0 1 - - Subgroupcall .
1 0 - - Individual call
1 1 - - reserved
- - 00 reserved
- - 0 1 half-duplex mode
- - 1 0 reserved
- - 11

reserved

Transmi'sgon Mode {octet 8 : 4 bits)

Refer to Section 4.4.4.3.3.6 “Transmission Modes”.
Bit: 3.2.1.0
- 0 0 - - reserved
0 1 - - UPCH transmission mode
10 - - ‘reserved, . .
11 TCH transmission mode (with individual access permission)

no error correcting relay mode

error correcting relay mode #1

-error correcting relay mode #2 .. .
_error correcting relay mode #3 .

1
. . '
s OO
OO

Slot Assignment (octet 9 : 2 bits)
. This information element is to be invalid. The mobile station is to transmit all ‘0’s.
Protocol Type {octet 9 : 2 bits)

Refer to Section 4.4.4.3.3.9 “Protocol Types”.

Bit: 5 4
00 normal call request
01 reserved
10 reserved
i1 option

Number of Requesting Slots (octet 9 < 4 bits }' :

This information element is to be invalid, The mobile station is to transmit with all ‘0’s,
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(3) Duplex Cali Request Message (Inbound)
The mobile station transmits this message to request an éssignment of the user specific channel
when initiating a duplex normal call.
Table 4.4.4.3.2.2-3 Format of Duplex Call Request Méssage
Message type : Duplex Call Request Message

Message direction : Inbound
Functional channel : CCCH

N 7 6 5 4 3 _2 I 1 0 |
Duplex Call Request Message '
1 0 0 1 1 0 0 e
Message type
2 Called party code _
3 -3
4 . .
5 Subscriber unit code of call initiator
8 Communicationmode  * =~ .-~ .7 " Transmission mode
9 Slot assignment Protocol type * |*  °©  Numbeér of requesting slots
10 —
11 Reserved
12 —

Message Type {octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message. lepes”.' |

Called Party Code (octet 1~3 ; 18 hits)

Refer to Section 4.4.4.3.3.3 “Called Party Code”.

The mobile station initiating the call sets the called party code.

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits)
Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”,

The mobile station initiating the call sets its own subscriber unit code.
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Communication Mode {octet 8 : 4 bits)

- Refer to Section 4.4.4.3.3.5 “Communication Modes”. ==
Bit: 7.6 5.4 -

0 0 - - reserved

01 - - vreserved

1 0 - - Individual call

1 1 - - reserved

« <00 reserved

- - 01 reserved

- - 1.0 .reserved -

- - 1 1 duplex mode

Transmission Mode (octet 8 ; 4 bits)

Refer to Section 4.4.4.3.3.6 “Transmission Modes”. ‘
Bit: 3.2 1 0

- reserved e

UPCH transmission mode

- - reserved

TCH transmission mode (with individual access permission)
no error correcting relay mode

error corrécting relay mode #1 -~

error correcting relay mode #2

error correcting relay mode #3

P e O O R
U i (T o NS
t
1

1
¥
—— O
—_— T e (D F

Slot Assignment (octet 9 : 2 bits)

~This informatlilq'_n_eiément is to be invalid. The mobile station is to transmit all ‘0’s.

Protocol Type (octet 9 : 2 bits)

Refer to Section 4.4.4.3.3.9 “Protocol Types”.

Bit: 5 4
00 normal call request
01 reserved
10 reserved
11 option

Number of Requesting Slots (octet 9 : 4 bits)

RCR STD-32A

This information element is to be invalid. The mobile station is to transmit all “0's.
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(4) PSTN Interconnect Call Request Message (Imbound)-.. = - . .

The mobile station transmits this message. to request an assignment. of the user specific channel
when initiating the PSTN interconnect call. This message is to be used with the “PSTN
Interconnect Call Request Supplement Message” or the “PSTN Interconnect Call Request

Supplement Message 117,

Table 4.4.4.3.2.2-4 Format of PSTN Interconnect Call Request Message

Message type : PSTN Interconnect Call Request Message

Message direction  : Inbound
Functional channel : CCCH

octet bit | 7 6 SopA L2
PSTN Interconnect Call Request Message
1 0 i 0 0 0 0 &«
Message type e
2 Called party code = -+ . "
3
5 Subscﬁber'-enitl che.ef,_ea_ll__"i_nitiatqr .
7
8 Communication mode Transmission mode
9 Slot assignment Protocol type -~ Number of fequesting slots -~ *
10 1st digit number _2nd digit poumber
11 ' 3rd digit number ‘Ath digit number .
12 Reserved

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 : 18 bits)

Refer to Section 4.4.4.3.3.3 “Called Party Code”. S s

The mobile station initiating the call sets the called party code. .

When the individual call is set in the communication mode, this information element is to be
invalid, and the mobile station is to transmit all “‘0’s.

Subscriber Unit Code of Call Initiator (octet 4 ~7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.
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. ‘The mobile station initiating the call sets its own subscriber unit code.

When the individual call is set in the communication mode, this information element is to be
invalid, and the mobile station is to transmit all ‘0’s.

Communication Mode (octet 8 : 4 bits)

Refer to Section 4.4.4.3.3.5 “Communication Modes”.
Bit : 5. 4

- - Group call
Subgroup call
Individual call
reserved
simplex mode
reserved

reserved
duplex mode

o= O O
U Do DN
1o
s

E

E
- O O
p— T s T8

Only simplex mode can be set for Group and Subgroup calls. N
Either simplex mode or duplex mode can be set for individual calls.

Transmission Mode {octet 8 : 4 bits)

Refer to Section 4.4.4.3.3.6 “Transmission Modes”. 'I

Bit :
- - reserved

- - UPCH transmission mode

TCH transmission mode (with user access permission)

TCH transmission mode (with mdmdual access pexmlssmn)
no error correcting relay mode

error correcting relay mode #1

error correcting relay mode #2

error correcting relay mode #3

1 = OO

o= O
. :
E

[
]

- et (D E

—_ D s Ot

When either Group or Subgroup call is set in the communication mode, the individual access
permission is not to be given to any mobile station upon channel assignment when TCH
transmission mode (with user access permission) is set. However, the individual access permission
is to be given to the mobile station initiating the call upon channel assignment when TCH
transmission mode (with individual access permission) is specified.

When duplex mode and individual call are set in the communication mode, the individual access
permission is to be given to mobile stations upon channel assignment (user or individual access

permission).

When simplex mode and individual call are set in the communication mode, the assignment of the
access permission is to be same as that of a Group or a Subgroup call.
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When call initiation with CAC-USC expanded call request is set, TCH transmission mode (with
individual access permission) must be set to send the “PSTN Interconnect Call Request
Supplement Message I[I” using FACCHL. :

Slot Assignment {octet 9 ; 2 bits)

This information element is to be invalid. The mobile station is to transmit all ‘0’s.

| Protocol Type (octet 9 ; 2 bits)

Refer to Section 4.4.4.3.3.9 “Protocol Types”.
Bit: 5 4
00 reserved
01 CAC expanded call request
10 CAC-USC expanded call request
11 option

Number of Requesting Slots {octet 9 ; 4 bits)
This information element is to be invalid. The mobile station is to transmit aIl ‘O's..
Lst ~ 4th Digit Numbers (octet 10 ~ 11 : 4 bits each)

Refer to Section 4.4.4.3.3.11 “'n'-th Digit 'qubgr”.

When CAC-USC expanded call request is set, this information element is to be reserved.

Bit: 7.6.35 4
0 0 00 filler
6 001 S T
: Telephone number 1 ~ 9
1 001
1 0 1 G Telephone number 0
1011 *
1100 #
others  option
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(5) PSTN Interconnect Call Request Supplement Message (Inbound) - -
This message supplies additional information to that of the “PSTN Interconnect Call Request
Message” when the mobile station has initiated the “PSTN Interconnect Call Request Message”

with CAC expanded call request.

This message is to be used with the “PSTN Interconnect Call Request Message”.

Tabie 4.4.4.3.2.2-5 Format of PSTN Interconnect Call R'.equest Supplement Message

Message type : PSTN Interconnect Call Request Supplement Message
Message direction : Inbound
Functional channel : CCCH

octet ——--bit | 7 6 |3 4 SER O S AR SO
PSTN Interconnect Call Request Supplement Message
1 0 i 0 1 0 0 Reserved
Message type ot ERI
2
3 Subscriber unit code of call initiator
4
5
6 5th digit number 6th digit number
7 7th digit number ~ 8th digit number
8 Oth digit number 10th digit number
o 11th digit number 12th digit number
10 13th digit number 14th digit number
11 15th digit number ‘Trunkline designation information
12 Reserved

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Subscriber Unit Code of Call Initiator {(octet 2 ~ 5 : 32 bits)

Refer to Section 4.4.4.3.3.3 “Subscriber Unit Code of Call Initiator™.

The mobile station initiating the call sets the same subscriber unit code as in the preceding “PSTN
Interconnect Call Request Message™.
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Sth ~ 16th Digit Numbers {octet 6 ~ 11 : 4 bits each) .

Refer to'Section 4.4.4:3.3.11 “ 'n'-th Digit Number”. . -
Bit: 7.6 5.4
0 0 0 0 filler
6oo01 o
: * Telephone number '1' ~'9"
1 001
1 01 0 Telephone number '0'
[ T 4 U T T T S 10 :
1100 #
others option. " P

Trunkline Designation Information (octet 11 : 4 bits)
The mobile_station'designates the trunkline in this information element when initiating the call. .

- Bit: 3 .2-10
: allbits  option
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(6) Simplex Inter-zore Call Request Message (Inbound) -

The mobile station transmits this message to request an assignment of the user specific channel
when initiating a simplex inter-zone call.

This message may be followed by the “Inter-zone Call Request:Supplcm'eﬁt' Message”.

Table 4.4.4.3.2,2-6 Format of Simplex Inter-zone Call Request Message

Message type : Simplex Inter-zone Call Request Message
Message direction : Inbound o
Functional channel : CCCH

octer bit | 7 6 S T B S A HE T S O
Simplex Inter-zone Call Request Message
1 0 1 1 0 0 0 &
Message type SR

2 Called party code

5 Subscriber unit-code of call initiator

7

g .. Communication mode = . : . Transmission mode
L9 Slot assignment. .|  Protocol type - [ Number of requesting slots
10 -.Linking zone #1 ... .. '
11 Lo :

12 Number of linking zones

Messagze Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 : 18 bits)

Refer to Section 4.4.4.3.3.3 “Called party Code™.
The mobile station initiating the call sets the called party code.” -~ 7

Subscriber Unit Code of Call Initiator {octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

'The mobile station initiating the call sets its own subscriber unit code.
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Communication Mode {octet 8 : 4 bits)

. Refer to Section 4.4.4.3.3.5 “Communication Modes”, .

Bit: 7.6 5 4
0 0 - - Groupecall
0 1 - - Subgroup call
1 0 - - Individual cali
i1 - - reserved
- =00 simplex mode
- - 0 1 reserved
- - 1 0 reserved
- - 11 reserved

Transmission Mode {octet 8 : 4 bits)

Refer to Section 4.4.4.3.3.6 “Transmission Modes”.
Bit: 3 2 10
0 0 - - reserved : s
0 1 - - TUPCH transmission mode
1 0 - - TCH transmission mode (with user access permission)
11 TCH transmission mode {with individual access permission) -

no error correcting relay mode
error correcting relay mode #1
etror correcting relay mode #2
error correcting relay mode #3

[l
1
™ A=
— s e O

~ When either Group or Subgroup call is set in thé communicatiori mode, the individual access
~ permission is not to be given to any mobile station upon channel assignment if TCH transmission
 mode (with user access permission) is set.” However, the individual access permission is to be

given to the mobile station initiating the call upon channel ass1gnment when TCH transmission
. mode (with individual access perrmssmn) is spec1fied

When individual call is set in the communication mode, the assignment of the access permission is
1o be the same as that of a Group or a Subgroup call.

Slot Assignment (octet 9 ; 2 hits)

Refer to Section 4.4.4.3.3.8 “Slot Assignment”.

Bit: ,”:,'_,m
0 i carrier
1 - 2 carriers
- 0 slot assignment with the fixed pattern (3 slots interval)
-1 slot assignment with an arbitrary pattem
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Protocol Type (octet 9 : 2 bits)

_Refer to Section 4.4.4.3.3.9 “Protocol Types”.

Bit: 5_4
00 normal call request
0 1 - CAC expanded call request
10 reserved
11 option

When designating plural zones, the mobile station must initiate the call with CAC expanded call
request, then the “Inter-zone Call Request Supplement Message” must follow.

When designating plural slots, and when normal call request is set, all the slots assigned are to
have the same attributes designated in transmission mode. On the other hand, when CAC expanded
call request is set, the extended transmission mode in the “Inter-zone Call Request Supplement
Message” is to be valid.

When designating both plural zones and plural slots, the extended transmission mode in the “Inter-
zone Call Request Supplement Message” is always to be valid.

Number of Requesting Slots {octet 9 ; 4 bits)

The mobile station initiating the call sets the number of slots required for its communication in this
information element. When multiple slots are requested, the same communication mode 18 to be set
to all slots. However, it is possible to set the transmission mode slot by slot as required. In such a
case, the communication modes are to be specified in the extended transmission mode of the
- “Inter-zone Call Request Supplement Message rather than m the transmission mode of this
. message.

" Referto SCC[EOI} 4.4.4.3.3.10 “Number of chuestmg Slots”,

Bit: 3.2 10

0 reserved
0 1 slot
0

0
1
0 2slots
0
1

[ e W ] )

1‘ 6 s.lots

I1

oo OO0
—

: reserved
1111

Linking Zone #1 (octet 10~ 11 ; 16 bits)

The system code is set. Refer to Section 4.4.4.3.3.1 “System Code”.

Number of Linking Zones (octet 12 : 2 bits)

Bit: 7.6
00 not specified
01 number of zone-1
10 number of zones-2
11 number of zones-3

When designating number of zones-2 or -3, or extended transmission mode, CAC expanded call
request must be set, then the “Inter-zone Call Request Supplement Message” must follow.
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(7) Half-duplex Inter-zone Call Request Message (Inbound)

The mobile station transmits this message to request for an assignment of the user specifi¢ channel
when initiating a half-duplex inter-zone call.

This message may be followed by the “Inter-zone Call Request Supplement Message”.

Table 4.4.4.3.2.2-7 Format of Half-duplex Inter-zone Call Request Message . -

Message type Halfuduplex Inter~zone Cail Request Message |
- Message direction. . : Inbound: - S .
Functional chamnel CCCH.-.-

bit| 7 6 5 g 3 > T T o

octet
... . Haif-dopiex Inter-zone Call Request Message ... SETRTTRNT R TR
1 0 | T T | o O 0 e
Message type '
2 - Calied party code . - R
3 -
"5 “ Subscriber unit code of call initiator
8 Communication mode " Transmission mode
0 Slot assignment Protocol type Number of requesung slots
10 : “*Linking zone #1* : ' g5
11
12 Number of linking zones

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code {octet 1~3 - 18 bits)

Refer to Section 4.4.4.3.3.3 “Called Party Code”, "~ 7 e

The mobile station initiating the call sets the called party 'cods.

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 ; 32 bits) .. N A
Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”, *

" The mobile station initiating the call sets its own subscriber tnit code.

150



RCR STD-32A

Communication Mode (octet 8 : 4 bits)
Refer to Section 4.4.4.3.3.5 “Communication Modes”.
Bit : 54
- - Group call
Subgroup call
Individual call _
reserved’ U ho
“reserved -
half-duplex mode
reserved
reserved

t »-.-‘;»HOO'-J
Vs o= ol
13
1

1
]
v—.lC)Hél

Transmission Mode (octet 8 -4 bits)

Refer to Section 4.4.4.3.3.6 “Transmission Modes”.

Bit: 3.2 10
00 - reserved
0 1 - - UPCH transmission mode
1 0 -« - reserved
1 1 - - TCH transmission mode (with individual access permission)
- - 0 0 noerror correcting relay mode
- - 0 1 errorcorrecting relay mode #1
- - 1 0 error correcting relay mode #2
- - 1 1 error correcting relay mode #3

Slot Assignment (octet 9 : 2 bits)
This information element is to be invalid. The mobile station is to transmit all ‘0’s.

Protocol Type {octet 9 : 2 bits)

Refer to Section 4.4.4.3.3.9 “Protocol Types”.

Bit: 5 4
00 normal call request
01 CAC expanded call request
10 reserved
11 option

When designating plural zones, the mobile station must initiate the call with CAC expanded call
request, then the “Inter-zone Call Request Supplement Message” must follow.

Number of Requesting Slots (octet 9 : 4 bits

This information element is to be invalid. The mobile station is to transmit all ‘0’s.

Linking Zone #1 (octet 10 ~ 11 : 16 bits)

The system code is set. Refer to Section 4.4.4.3.3.1 “System Code”.
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Number of Linking Zones (octet 12.: 2 bits)

Bit: 7.6
00 not specified
01 number of zone-1
10 number of zones-2
11 number of zones-3

When designating number of zones-2 or -3, or extended transfriiééidﬁrﬁdde, CAC éxpanded call
request must be set, then the “Inter-zone Call Request Supplement Message” must follow.
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(8) Duplex Inter-zone Call Request Message (Inbound) -
The mobile station transmits this message to request for an assignment of the user specific channel
when initiating a duplex inter-zone call. -
Table 4.4.4.3.2.2-8 Format of Duplex Inter-zone Catl Reqﬁ_e's:t. Message
Message type : Duplex Inter-zone Call Request Message

Message direction : Inbound
Functional channel : CCCH

octer bit 7 6 5 4 3 2 1 7 0
Duplex Inter-zone Call Request Message
1 1 0 0 0 0 0 —
Message type BT
2 Called party code =~
3 -
4 o o
5 Subscriber unit code of call i'niﬁator
< S sy .
7
8 Communication mode ' **Transmission mode
9 Slot assignment Protocol type .. . Number of requesting slots
10 Linking zone #1
11
i2 Number of linking zones
Mgssage ctet 1: 6 bits

Refer to Section 4.4.4.3.1 “Definition of Message Types™.
Called Party Code (octet 1~3 : 18 bi

Refer to Section 4.4.4.3.3.3 “Cailed. Pal;ty Coée”. |

The mobile station initiating the call sets the called party code,

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 ; 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The mobile station initiating the call sets its own subscriber unit code.

153



RCR STD-32A

Communjcation Mode (octet 8 : 4 bits) .

Refer to Section 4.4.4.3.3.5 “Communication Modes”.

Bit: 4

- reserved

reserved

Individual call
reserved 0 T o
reserved

reserved.

reserved

duplex mode

Transmission Mode (octet 8 ; 4 bits)
Refer to Section 4.4.4.3.3.6 “Transmission Modes™.

 Bit: 0.

A

T e 3 OO N
Vo e O Doy

1
— e SO U 3
k== TR I R

reserved Sy

UPCH transmission mode

reserved . '

TCH transmission mode (with individual access permission)
no error correcting relay mode

error correcting relay mode #1.

error correcting relay mode #2

error correcting relay mode #3

Slot Assignment (octet 9 : 2 bits)

This information element is to be invalid. The mobile station is to transmis all ‘0’s.

R Ry T
T e (D e B0

[ W - W e T T B S B Y
[ e e, S R N

 Protocol Type (octet 9 : 2 bits)

 Refer to Section 4.4.4.3.3.9 “Protocol Types”. - -

Bit: 5 4
0 0  normal call request
01 reserved
190 reserved
11 option

Number of Requesting Slots (octet 9 : 4 bits)
This information element is to be invalid. The mobile station is to transmit afl *‘Q's,

Linking Zone #1 (octet 10 ~ 11 : 16 bits)

The system code is set. Refer to Section 444331 “SystemCode” '
Number of Linking Zones (octet 12 : 2 bits)-
Bit: 7.6 T

00 not specified

01 number of zone-1

10 reserved :

11 reserved
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(9) Inter-zone Call Request Supplement Message (Inbound) - - =~

This message supplies additienal information to that of either the “Inter-zone Call: Request
Message” or the “Inter-zone Fleet-wide Call Request Message” when the mobile station has
. initiated the inter-zone call request with these messages. P e e T :

This message is transmitted when designating two or more zones, or when designating simplex and
plural slots with extended transmission mode-in the “Inter-zone Call Request Message” or the
“Inter-zone Fleet-wide Call Request Message”.

. Table44.4.3.2.2-9 ‘Format of Inter-zone Call Request Supplement Message -~ -
Message type - Inter-zone Call Request Supplement Message
Message direction  : Inbound
Functional channel : CCCH

octet bit 7 6 5 4 3 2 1 0
Inter-zone Call Request Supplement Message
1 1 0 ¢ 1 ¢ 0 Reserved
Message type :
2
3 Subscriber unit code of call initiator
4
5
6 Linking zone #2
7
8 Linking zone #3
9
10 —
11 Extended transmission mode
iZ - r

Message Type (octet 1 - 6 bits)
Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Subscriber Unit Code of Call Initiator (octet 2 ~ 3 ; 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The mobile station initiating the call sets the same subscriber unit code as in the preceding either
“Inter-zone Call Request Message” or the “Inter-zone Fleet-wide Call Request Message”.
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Linking Zone #2 ~ #3 (octet 6~ 7. 8 ~9: 16 bits each) ...

+. The system code is set. Refer to Section 4.4.4.3.3.1-“System Code”, -

This information element is valid only when designating plural zones. Otherwise It is invalid and
the mobile station is to transmit all “0’s.

Extended Transmission Mode (octet 10~ 12:18 b.its) R T T TR
Refer to Section 4.4.4.3.3.7 “Extended Transmissioh Mode™,

This information element is valid only when requesting plural slots in “Simplex-Inter-zone Call
Request Message”. Otherwise it is invalid and the mobile station is to transmit all ‘0’s.

156




RCR STD-32A

" (10) Call Response Message (Qutbound)
The repeater station transmits this message in response to the “Call Request Message” with an
individual call designated from a mobile station. o o .
Table 4.4.4.3.2.2-10 Format of Call Response Message
Message type + Call Response Message - °

Message direction  : Outbound
Functional channel : CCCH

octet bit 7 6 5 4 3 2 1 - -0
-Call Response Message
1 0 0 0 1 0 1 e
Message type = -
2 - Called party code
3 —
4
5 Subscriber unit code of call initiator
6
7
8
9
10 Reserved
il
12
13

Message Type (octet 1 ; 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 ; 18 bits)

Refer to Section 4.4.4.3.3.3 _“Calied Party Codef’.

The called party code is set by copying from the correspondiﬁg “Call Request Message”
Subscriber Unit Code of Call Tnitiator (octet 4 ~ 7 ; 32 bits

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The subscriber unit code is set by copying from the corresponding “Call Request Message”.
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(11) PSTN Interconnect Cal} Response Message (Outbound)
The repeater station transmits this message in response to the “PSTN Interconnect Call Request
Message” from a mobile station. : -
Table 4.4.4.3.2.2:11 Format of PSTN Interconnect Call Response Message
Message type : PSTN Interconnect Call Responsc Message

Message direction : Qutbound
Functional channel : CCCH

o bit| 7 6 5 4 3 2 1 o
o PSTN Interconnect Call Response Message
i 0 i 0 0 0 B |«
 Message type. ...
2 .+ Called party code
3 —
4
5 . Subscriber unit code of call initiator
6
7
8
9
10 Reserved
11
12
13

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types o

Called Party Code (octet 1~3 : 18 bxtsz

Refer to Section 4.4.4.3.3.3 “Called Party Code”

The called party code is set by copymg from the correspondmg “PSTN Interconnect Call Request
Message”. : o o . L o ) .

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 ; 32 bits) .

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”,

The subscriber unit code is set.by. copying from the corresponding “PSTN Interconnect .Call
Request Message”.
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(12) Inter-zone Call Response Message (Outbound)
The repeater statlon transrmts thzs message 1n response to the “Inter-zone Call Request Message
from a mobile station.
Table 4.4.4.3.2.2-12 Format of Inter-zone Call Response Message
Message type Inter zone Call Response Message

Message direction ' Outbound
Functional channel - : CCCH

octet'- bit] 7 6 5 4 3 2 1. - 0
o Inter-zone Call Response Message

1 0 1 10 -0 1 -

Message type ..

2 - Called party code

3 -

4

5 Subscriber unit code of call initiator

6

7

8

9

10 Reserved

il

12

13

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 *“Definition of Message Types”.
Called Party Code (octet 1~3 : 18 bits) .

Refer to Section 4.4.4.3.3.3 “Called Party Code”. - -

The called party code is set by copymg from the correspondmg “Inter-zone Call Request
Message”. - : - :

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 ;: 32 bits)

The subscriber unit code is set by copying from the corresponding "‘Interw'zoﬁe Call R'equest
Message”. e
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(13) Busy-queue Message (Outbound)

The repeater station transmits this message to notify that the call request is put in the busy-queue
when the user specific channels can not be assigned immediately upon receiving a call request.

If a call request with the same mobile unit code of the call initiator has been busy-queued, the
repeater station also transmits this message.

Table 4.4.4.3.2.2-13 Format of Busy-queue Message

' Message type : Buéy—queue Message

Message direction  : Outbound
Functional channel : CCCH

octet bit 7 6 3 4 3 2 1 | 0 -
Busy-quene Message
1 "1 0 1 0 0 1 —
Message type =~ .
2 “+ Called party code
3 - -
4
5 o _Subscriber unit code of call initiator
6
7
8 Reserved
9
10 Busy-queue types
11
12 Reserved
13

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.
Called Party Code (octet 1~3 : 18 bits)
Refer to Section 4.4.4.3.3.3 “Called party Code™.

The called party code is set by copying from the corresponding “Call Request Message” -

Subseriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits) -

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”,
The subscriber unit code is set by copying from the corresponding “Call Request Message”.

Busy-queue Types (octet 10 : 8 bits)

Indicates the types of busy-queue.

Bit: 7.6 5 4 3 2 10

00000000 - reserved _
00000001 call request accepted-
others option
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(14) Busy-queue Cancellation Message (Outbound)

The repeater station transmits this message to notify the removal of the call request from the busy-
queue to the mobile stations having been busy-queued.

When initiating any of “Fleet-wide Call Message”, “Inter-zone Fieet-wide Call Message”,
“System-wide Call Message” or “PSTN Disconnect Indication Message”, the call request in the
busy-queue is also removed. However, the repeater station does not transmit this message in such
cases.

Table 4.4.4.3.2.2-14 Format of Busy-queue Cancellation Message

Message type I Bus_y-:,quane Cancellation Message
Message direction  : Outbound
Functional channel : CCCH

octet bit 7 6 5 4 3 2 1 0
Busy-queue Cancellation Message
1 1 "0 1 1 0 1 —
Message type
2 Calied party code
3 -
4 .
5 Subscriber unit code of call initiator
6
7
8 Reserved
9
10 Reason of the busy-queue cancellation
11
12 Reserved
13

Message Tvpe (octet 1 : & bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 : 18 bits

Refer to Section 4.4.4.3.3.3 “Called Party Code”.

The called party code is set by copying from the corresponding “Call Request Message”.

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.
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The subscriber unit code is set by copying from the corresponding “Call Request Message”.

Reason of the Busy-queue Cancellation (octet 10 : & bits)

Indicates the reason of the busy-queue cancellation.

_ 'Bit :

4.3

7.6_5 21
0000 - - - -
00071 - - - .

11 - - -
- - - - 000
- - 22000
- - - - 001
B N AR
- - --010
- - - 111

reserved

option

reserved
reserved

‘busy-queue time timed out -

equipment fajlure

option
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(15) Call Reject Message (Outbound)

- The repeater station transiits this message to notify that the call request can not be accepted. -

Table 4.4.4.3.2.2-15 Format of Call Reject Message

Message type : Call Rejection Message
Message direction  : Outbound
Functional channel : CCCH

octet bit 7 6 5 4 3 2 1 0
Call Reject Message - .
1 1 1 0 0 0 1 e
Message type .
2 Called party code
4
PEEEs JERE .- Subseriber unit code of call initiator - -
8 Acceptable communication mode Acceptable transmission mode
9 Acceptable slot Reserved | Acceptable number of requesting slots
assignment
10 Reason for call reject
11 T
12 - Reserved o

Message Type {octet 1 . 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 : 18 bits)

‘Refer to Séction 4.4.4.3.3.3 “Called Party Code™. .-

The called party code is set by copying from the corresponding “Call Request Message”.

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 ; 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The subscriber unit code is set by copying from the ;:'or'réépénding “Call Request Message”.
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Acceptable Communication Mode {octet 8 : 4 bits)
The commmnication mode that can be accepted at the call receiving mobile station is designated in
this information element. However, this information element is invalid except when the response

code is individual call reception reject (acceptable call information valid).

Refer to Section 4.4.4.5.3.5 “Cominunication Modes”.

Bit: 7. 6 4
0 0 - - Groupecall
0 1 - - Subgroupcall
1 0 - - Individual call
1 1 - - reserved '
- - 00 simplex mode
- - 0 1 half-duplex mode
- - 1 0 reserved
- - 11

‘duplex mode .

Acceptable Transmission Mode (octet 8 ; 4 bits)

The transmission mode that can be accepted at the.call receiving mobile station is designated in
- this information element. However, this information element is to be invalid except when the
response code is individual call reception reJect {acceptable call information vahd)

Refer to Secuon 4.4.4.3.3.6 “Transmlssmn Modes”

- Bit: 3 2 0
0 0 - - reserved
0 1 - - UPCH transmission mode
1 0 - - TCH transmission mode (with user access permission)
11 TCH transmission mode (with md1v1dual access permlssmn)

1o error correcting relay mode
error correcting relay mode #1
error correcting relay mode #2
eITor correcting relay mode #3

Acceptable Slot Assignment (octet 9 : 2 b1t§}

1

]
-
— Y ek

The slot assignment that can be accepted at the call receiving mobile station is designated in this
information element. However, this information element is to be invalid other than when the
response code is 1nd1v1dua1 call receptlon reject (acceptable call information valid).

Refer to Section 4.4‘4.3.3.8 “Slot Assxgnment”

Bit: 7 6
0 - 1 carrier
1 - 2 carriers
- slot assignment with the fixed pattern (3 slots 1nterva£)
-1 " slot assignment with an arbitrary pattern
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Accentable Nomber of Slots (octet 9 - 4 bits)

The number of slots that can be accepted at the call receiving mobile station is designated in this
information element. However, this element is to be invalid except when the response code is
-individual call reception reject (acceptable call information valid), -

Refer to Section 4.4.4.3.3.10 “Number of Requesung Slots™.

Bit: 3.2 1.0 ... .-
0000 reserved
0001 1 slot
0010 2 slots
0110 6slots
0111
' : reserved
1111

Reason of Call Reject (octet 10 : 8 bits

Indicates the reason of call reject.

Bit: 76 54 3210
0000 - - -~ reserved -
o001 - - - -
: option
1111 - - - -
eim e =000 0 reserved
- - - - 0001 congestion
.- - - 0010 ~ mismatch of call 1nformatmn
- - - = 0011 equipment failure
- - - - 0100 busy on call receiving mobile station
- - - - 0101 -individual call reception reject (acceptable call mformauon
valid)
- - - -011090 individual call reception reject (acceptable call mformatmn
_ mvahd) .
- - --011%0
: option
- - - - 1111

Busy on call receiving mobile station indicates that other communication is in progress involving
the group of mobile stations spec1f1ed by the called party code in the corresponding “Call Request
Message”.

Individual call reception reject (acceptable call information valid) indicates that the call request
may be accepted if the call information is as indicated in this information elements, even if the call
request was rejected at the call receiving mobile station. o -

Individual call reception reject (acceptable call inféfniatidn 'invélid) indicates that the call réquest

was rejected, and that the acceptable information was not specified by the call receiving mobile
station.
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{16) Channel Assignment Message (Outbound)
. The repeater station transmits to assign the slot(s) to the call initiator.
ThIS me&éééé 1s 13 (Sétet lion.g._ wilen éssiénihg One.”o.r méfe $Iots on .a singie .ca.n.*ier., and26 octet
long when assigning plural slots on two different carriers.
Table 4.4.4.3.2.2.16 Format of Channel Assignment Message e
Message type : Channel Assignment Mes_sgge

Message direction : Qutbound
Functional channel : CCCH

octer bit 7 6 5 4 3 SN S 1 0
Channel Assignment Message
1 1 1 0 1 0l e
Message type o T
2 Called party code .
- ‘ N
5 Subscriber unit code of call initiator
. .
7 .
8 _ Communication mode .-~ Communication time-out time
9 Slot assignment ] «— o R
10 " 1st carrier/channel assigoment information
12 1o Zone number of-call initiator ¢
14 T Reserved e : .':-:
15 2nd carrier/channel assignment information .
16 ' ; N
17
26

Viessage Type (octet 1 : 6 bits)

. Refer to Section 4.4.4.3.1 “Definition of Message Types”.
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Called Party Code (octet 1~3 : 18 bits)

Refer to Section 4.4.4.3.3.3 “Called Party Code ”.

The called party code is set by copying from the corresponding “Call Request Message”
Subscriber Unit Code of CalI Initiator (octet 4~ 7:32bits)

Refer to Section 4.4.4.33.4 “Subscriber Unit Code of Call Initiator *.

The subscriber unit code is set by copy.i‘ngfr'c;r.z‘qitﬁc correSpondmg “.(5.3:1.1.1 Request i\d.es.s..a.léén”. |
Communication Mode (o.c..te.t 8 :: 4. bits). - o | . o
Refer to Section 4.4.4.3.3.5 “Communicafiéh‘Ni[ode.s”.

The communication mode is set by copying from the conesl;ﬁnﬂiﬁg “Cali Request I;/.{é:s.sége;’.

Bit: 7.6 .5 4
0 0 - - Groupcall .
0 1 - - Subgroupcall
1 0 - - Individual call
1 1 - - geserved -
- - 0 0 simplex mode
- - 0 1 half-duplex mode
- 1 0 reserved
1 1 duplex mode

Communication Time-out Time Control {octet 8 : 4 bits)
Refer to Section 4.4.4.3.3.12 “Communication Time-out Time”.

Bit :

S
]
ot

o

reserved

15 seconds
30 seconds
45 seconds
60 seconds
75 seconds
90 seconds
105 seconds
120 seconds
150 seconds
180 seconds
210 seconds
240 seconds
270 seconds
300 seconds
option

— et ek et i ik b e D OO OO OO
O OO - — OO0
PO O O O = OO OO0
bt )t D b (D e D O R O O = O
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Slot Assignment (octet 9 ; 2 bits)

Refer to Section 4.4.4.3.3.8 “Slot Assignment”.

Bit: 7.6
- 1carrer

- 2 carriers .

0 slot assignment with the fixed pattern (3 slots interval)
1

slot assignment with an arbitrary pattern

1 s O
)

1st Channel Assignmem Iri_fonnaﬁon (octet 9 ~ 1] : 22 bitgll B

Refer to Séétioﬂ 4443313 “Ist Céfrier/éhénnél Assigﬁﬁlént Inférmati_on 7.
Zone Number of Call Initiator (octet 12 ~ 13 : 16 bits) |

Refer to Section 4.4.4.3.3.1 “System Coc.Ie’.’.. o

Indicates the system code of the home zone of a call initiating mobile station.

2nd Carrier/channel Assignment Information (octet 14 ~ 16 : 22 bits) =

Refer to Section 4.4.4.3.3.14 “2nd Carrier/channel Assignment Information”,
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(17) Transpond Request Message {Outbound)
The repeater station transmits this message 1o request a response to the call receiving mobile
station when the individual call is requested.
Table 4.4.4.3.2.2-17 Format of Transpond Request Message
Message type . Transpond Request Message

Message direction  : Qutbound
Functional channel : CCCH

octel bit 7 6 5 4 3 ) 2 : - 1 0
Transpond Request Message
1 i 1 1 0 0 - 1 e
- Message type
2 Called party code - o
3 -3
4 - - : .
5 Subscriber unit code of call initiator
6
7 . o :
8 --Communication mode - . _ : .. “Transmission mode
9 Slot assignment |~ Reserved Number of requesting slots
m T 3 : :
11 Reserved
12 B
13

Message Type (octet 1 : 6 bits)
Refer to Section 4.4.4.3.1 “Definition of Message Types™."

Called Party Code (octet 1~3 : 18 bits)

Refer to Section 4.4.4.3.3.3 “Called Party Codq ,

The called party code is set by copying from the corresponding “Call R_éqx;e_st Message”.
‘Subscriber Unit Code of Call Iitigor (octet 4~7: 3268

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The subscriber unit code is set by copying from the corresponding “Call Request Message”.

169



RCR STD-32A

Communication Mode (octet 8 - 4 hits)

Refer to Section 4.4.4.3.3.5 “Communication Modes”,

The communication mode is set by copying from the corresponding “Call Request Message”.

Bit: 3.4

- - reserved

reserved _

- - Individualcall -
reserved
simplex mode
half-duplex mode

reserved .
duplex mode

- Transmission Mode (octet & : 4 bits)

Refer to Section 4.4.4.3.3.6 “Transmission Modes”.

Pk o O O
o O O N
i
1

1

H
— O
)—-‘.Ohﬂoi

The transmission mode is set by copying from the corresponding “Call Request Message™

- Bit : 10

-~ - reserved

UPCH transmission mode : o

-+~ TCH transraission mode (with user access permission) ;
«. TCH transmission mode (with individual access permission)

no error correcting relay mode I o

error correcting relay mode #1

error correcting relay mode #2

error correcting relay mode #3

Slot Assignment (octet 9 : 2 bits)

Refer to Section 4.4.4,3.3.8 “Slot Assignment”.

u'_,._...-aocm
T D= O
1
H

1
3
p—lh—ch:_l
cho:’.

The slot assignment is set by copying from the corresponding “Call Request. Message”, - . .

This information element is invalid when either half-duplex or duplex is designated in the
communication mode.

Bit: 7.6
0 - lcamier |
I - " "2carriers ' ' o
-0 slot assignment with the fixed pattern (3 slots interval)
-1 slot assignment with an arbitrary pattern - . 0 -
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Number of Requesting Slots (octet 9 : 4 bits)

Refer to Section 4.4.4.3.3.10° “Number of Requesting Slots”.

Bit:

oo R
oo

o0

ey

it
..

ot

2
b2
»—‘OO‘;
ot D S O

© paet

reserved

1slot
- 2slots

6 sfots

reserved
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(18) Transpond Response Message (Inbound)
The call receiving mobile station transmits this message to the repeater station in respond to the
transpond request when the individual call is requested.
Table 4.4.4.3.2.2.18 Format of Transpond Response Message
Message type : Transpond Response Message

Message direction : Inbound
Functional channel : CCCH

octor bit 7 6 5 4 3 2 1 0
Transpond Response Message
1 1 1 1 0 0 ] —
Message type
2 Called party code
3 —y
4 .
5 Subscriber unit code of call initiator
6
7
8 Acceptable communication mode Acceptable transmission mode
9 Acceptable slot Reserved Acceptable number of requesting slots
assignment
10 Response code
i1 & Reserved
12 -

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 :AIS bits)

Refer to Section 4.4.4.3.3.3 “Called Party Code .
The called party code is set by copying from the corresponding “Transpond Request Message” .

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Cail Initiator”.

The call receiving mobile station sets its own subscriber unit code.
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Acceptable Communication Mode (octet 8 : 4 bits)
The communication modes that can be accepted at the call receiving mobile station is designated in
this information element. However, this information element is 10 be invalid other than when the

response code is call reception reject (acceptable call information valid).

Refer to Section 4.4.4.3,3.5 “Communication Modes”.

Bit: 7.6 5.4

0 0 - - reserved

0 1 - - reserved

1 0 - - Individual call

1 1 - - reserved

- - 0 0 simplex mode

- - 0 1 half-duplex mode
- 1 0 reserved

- - 1 1 duoplex mode

Acceptable Transmission Mode (octet 8 : 4 bits)
The transmission mode that can be accepted at the call receiving mobile station is designated in
this information element. However, this information element is to be invalid other than when the

response code is call reception reject (acceptable call information valid).:

Refer to Section 4.4.43.3.6. _‘_‘Trahs_missio_n Modes”.

Bit: 3 2 10
0 0 - - reserved
0 1 - - UPCH transmission mode
1 0 - - TCH transmission mode (with user access permission)
1 1 - - TCH transmission mode (with individual access permission)
-« 0.0 noerrorcorrecting relaymode - -~ o S e
- - 0 1 error correcting relay mode #1 - -
- - 1 0 error correcting relay mode #2 - .
. - 1 1 errorcorrecting relay mode #3

Acceptable Slot Agﬁignmeﬁt (octet 9 : 2 bits)
The slot assignment that can be accepted at the call receiving mobile station is designated in this
information element. However, this information element is to be invalid other than when the

response code is call reception reject (acceptable call information valid).

Refer to Section 4.4.4.3.3.8 “Slot Assignment ”.

Bit: 7_6 )
0 - 1 carrier
i - 2 carriers
-0 slot assignment with the fixed pattern (3 slots interval)
-1 slot assignment with an arbitrary patiern
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Acceptable Number of Slots (octet 9 : 4 bits)

The number of slots that can be accepted at the call receiving mobile station is designated in this
- information element. However, this information element is to be invalid other than when the
response code is call reception reject (acceptable call information valid). :

Refer to Section 4.4.4.3,3.10 “Number of Requesting Slots”.

Bit: 3. 210
0000 reserved
0001 1 slot
0010 24ots
0110 6slos
0111
: reserved
1111

Response Code (octet 10 : 8 bits)

Indicates whether a call reception is acceptable or unacceptable.

Bit: 7.6.5 4 3 2 .1.0 R
00000000O0 reserved
00000001 call reception acceptable. e i o L e
0 000CO0CO0OT1O0 call reception reject (acceptable call information valid)
00000C0O0T1 1 call reception reject (acceptable call information invalid)
00000100 o

: option

111111 11
Call reception rejccf -(a.cc'eptable call inforfriat'i.él.l valid).‘ in‘d-icz.i,tes. that.t_he call ‘requeSt may be
accepted if the call information is as indicated in this information elements even if the call request
was rejected at the call receiving mobile statidr;; Crel o e

Call reception reject (acceptable call information invalid) indicates that the call request was
rejected and the acceptable call information was not specified by thé call receiving mobile station.

174




RCR STD-32A

(19) Fleet-wide Call Request Message (Inbound)
The mobile station transmits this message to request for a fleet-wide call to communicate among
all mobile stations belonging to this fleet.
Table 4.4.4.3.2.2-19 Format of Fleet-wide Cali Req;ﬁk_:étﬁ Message
Message type : Fleet-wide Call Request Meésage

Message direction : Inbound
Functional channel : CCCH

octet bit 7 6 3 4 3 2 1 _.0._;
Fleet-wide Cali Request Message
i 0 0 0 ca e 0 e
Message type
2 Called party code
3 -
5 " Subscriber unit code of call initiator. -
7 .
8 Communicationmede .~ | .~ Transmission mode
9 Reserved Protocol type «—
10 : Lo T “Reserved - oo
12- - -3

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”

Called Party Code (octet 1~3 : 18 bits)

Refer to Section 4.4.4.3.3.3 “Called Party Code”.

"The mobile station initiating the call sets the called party code,
Subscriber Unit Code of Call Initiator (octet 4~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The mobile station initiating the call sets its own subscriber unit code.
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Communication Mode (octet 8 : 4 bits)

Refer to Section 4.4.4.3.3.5 “Communication Modes”.

Bit: 7 6 5 4
0 0 - - Groupecall
0 1 - - reserved
1 0 - = reserved
1 1 - - reserved
- - 0 0 simplex mode -
- - 0 1 half-duplex-mode
- - 1 0 reserved
- - 11 reserved

~ Transmission Mode (octet 8 : 4 bit.sz

Refer to Section 4.4.4.3.3.6 “’I‘ransmission Modes”™,

Bit: 3.2 10
0 0 - - reserved
0 1 - - UPCH transmission mode :
1 0 - - TCH transmission mode (with user access permission)
1 1 TCH transmission mode (with individual access permission)

110 error correctmg relay mode
efror correcting relay mode #1
error correcting relay mode #2 -
" error coirecting relay mode #3 e

e O

The individual access permission is not to be ngen to any mobile station upon channel assignment
- when TCH transmission mode (with user access permission) is set. However, the individual access
- permission is to be given to the. mobile station initiating the call upon channel assignment when
TCH transmission mode (with individual access permission) is set.

Protocol Tm_e (octet 9 ; 2 bits)

Refer to Section 4.4.4.3.3.9 “Protocol Type”. B

"Bit: 54
0 0 nommal call request
01 reserved
10 reserved
11 option
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(20) Fleet-wide Call Message (Outbound)
The repeater station transmits this message 10 notify the start of the fleet-wide call among all
mobile stations belonging to the fleet.
Table 4.4.4.3.2.2-20 Format of Fleet-wide Call Message
Message type : Fleet-wide Call Message . -

Message direction  : Outbound Y
Functional channel : CCCH

oot bit 7 6 5 _‘_4 3 I 2 e ,Vl 0 -
Fleet-wide Call Message
1 0 0 SR ¢ RRSURTEL (TR 1 A
Message type
2 Called party code
3 -
4
5 Subscriber unit code of call initiator
6
7
8 Communication mode Commainication time-out time
9 Reserved J « L - :
10 Channel assignment information . -
11 _ . -
12 Zone number of call initiator
13

Message Type (octet 1 ; 6 bits)
Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Call Party Code (octet 1~3 ; 18 bits)

Refer to Section 4.4.4.3.3.3 “Call Party Code”. '
The called party code is set by copying from the corresponding “Fleet-wide Request Méssage” .

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The subscriber unit code is set by copying from the corresponding “Fleet-wide Call Request
Message”.
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Communication Mode (octet 8 : 4 bits)

*. Refer to Section 4.4.4.3.3.5 “Communication Modes”,
Bit: 7.6 5 4
0 0 - - Groupecall
G 1 - - reserved
1 0 - - reserved
11 reserved

0 0 simplexmode -
- - 0 1 half-duplex-mode

1 0 reserved

1 1 reserved

' Corhmunication Time out Time (octet 8 : 4 bits)
© Refer to Section 4.4.4.3.3.12 “Communication Time out Time”,"

Bit :
reserved
15 seconds
30 seconds
45 seconds -
60 seconds
75 seconds
90 seconds
105 seconds -
120 seconds
150 seconds. -
180 seconds
210 seconds
240 seconds
270 seconds
300 seconds
option

P el b ek et ik ek et DD CD D D D O
MR S OO OO = OO0 O
- L - - Y PN

Refer to Section 4.4.4.3.3.2 “Channel Assignment Infoma_;ionff, o

Zone Number of Call Initiator (octet 12 ~ 13 : 16 bits) . - . -
Refer to Section 4.4.4.3.3,1, “System Code™. . . .

The system code of the zone the call initiator belongs to is set. . .
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(21) Inter-zone Fleet-wide Call Request Message (Inbound)

"The mobile station transmits this message to request for a ﬂeet~w1de call to communicate among
all mobile stations belonging to this fleet including other zones.

This message may be followed by the “Inter-zone Call Supplement Mefésagc”.

Table 4.4.4.3.2.2-21 Forimat of Inter-zone Fleet-wxde Ca!l Request Message

Message type : Inter-zone Ficet—w1de Call Request Message
Message direction : Inbound - e , g
Functional channel : CCCH

77 T [ 5 | ¢ [ 3 ]2 ' [0
'+ *Inter-zone Fleet-wide Call Request Message ="+~
1 ST IR N B B S
Messaga type . '
2 Ca]ledparty code
3 -3
5 ' Subscriber unit code of call initiator
8 Communication mode Transmission mode
9 Reserved Protocol type i Reserved
10 Linking zone #1
12 Number of linking zones

Message Type (octet 1 : 6 bits)

Refer 10 Sectlon 444. 3 1 “Deflnn:lon of Message Types

Cailed Partv Codc ( octet 1~3 18 b1ts)

Refer to Section 4.4.4.3.3.3 “Called Party Code”.

The mobile station initiating the call sets the called party code.. -

Subscriber Unit Code of Call Initiator (ogtet 4 ~7 :'32.bi_tsz

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Imtiator

The mobile station initiating the call sets its own subscriber unig ¢0de, .‘ |
Communication Mode (octet 8 ; 4 bits)

" Refer to Section 4.4.43.3.5 “Communication Modes™.
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Bit :
Group call

_reserved _
reserved
reserved
simplex mode
reserved
reserved
reserved

[ T P‘C'—*‘C}O\
1o o fes

Ll e e N B

] 3 i S MHOc\l
-t D - Dt e F

Transmission Mode (octet 8 : 4 bits)

Refer to Séction 4.4.4.3,3.6 “Transmission Modes"’-,?

1o error correcting relay mode

error correcting relay mode #1° .
error correcting relay. mode #2

error correcting relay mode #3

Bit: 210
' 0 - - reserved :
1 - - UPCH transmission mode L
0 - -TCH transmission mode (with user access permission)
1 TCH transmission mode (with individual access permission)

[T to—m_OOw

=R R
—_C e Ot

The individual access permission is not to be given to any mobile station upon channel aSsignmqnt

when TCH transmission mode (with user access permission) is set, However the individual access

permission is to be given to the mobile station initiating the call upon channel assignment when
. TCH transmission mode (with individual access permission) is set. ' :

Protocol Type (octet 9 - 2 bits)

Refer to Section 4.4.4.3.3.9 “Protocol Type”.
- Bit: 5_4 -
0 0" " normal call request
01 CAC expanded call request
10 reserved
11 option

When designating plural zones, the mobile station must initiate the cail with CAC expanded call
request, then the “Inter-zone Call Request Supplement Message” must follow. .. el

Linking Zone #1 (octet 10~ 11 : 16 bits)

Specify the system code. Refer to Section 4.4.4.3.3.1 “System code”.

Number of Linking Zones (octet 12 :2 bits) -

Bit: 7_6 .
090 not specified
01 number of zone-1
10 number of zones-2
1 1 number of zones-3

When designating_number of zones-2 or -3, CAC expanded call request must be_:.__set, then the

“Inter-zone Call Request Supplement Message” must follow. =
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(22) System-wide Call Message (Outbound)

- The repeater station transmits this message to notify the start of the system-wide call.

Table 4.4.4.3.2.2-22 Format of System-wide Call Message

Message type : System-wide Call Message . -
Message direction  : Outbound S
Functional channel : CCCH

octer bit 7 6 5 4’ 3 2 1. 0_ L
-System-wide Call Message
1 0 0 1 1 1 1 |«
Message type - -
2 o
3
4
5
6
7 Option
8
9
10
11
12 :
13 —

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Messége Types”.
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(23) PSTN Call Disconnect Request Message (Inbound)

The mobile station transmits this message to cancel the previously transmitted “PSTN Interconnect
Call Request Message”.

Table 4;4;4;3;2.2-23 Format of PSTN Call Disconﬁeéf Reque.st Message
Message type  : PSTN Call Disconnect Request Message

Message direction :Inbound =~
Functional channel : CCCH .

Noctet bit 7 6 5 - 4 3 - 2 =1_- . q___'-
' PSTN Call Disconnect Request Message

1 0 1 0 0 i 0 «

Message type..

2 Catled party code ‘

3 -

7 .

5 Subscriber unit code of call initiator

6

7

8 «

g Reserved

10

11

12 -

Message Type (octet 1 : 6 bits)
Refer to Section 4.4.4.3.1 “Definition of Message Types™. o
Called Party Code (octer 13 18 bit)y

Refer to Section 4.4.4.3.3.3 “Called Party Code”,

The mobile station initiated the call sets the same called party code as set in the corresponding
“PSTN Interconnect Call Request Message”.

The repeater station is to dispose this message if the called party code in this message does not
match that of the “PSTN Interconnect Call Request Message”.

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”,

The mobile station initiated the call sets its own subscriber unit code.
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(24) PSTN Call Disconnect Message {Outbound)
The repeater station transmits this message 10 notify the grant of the “PSTN Caﬂ Dlsconnect
Request Message”to the mobile station. ' :
Table 4.4.4.3.2.2-24 - Format of PSTN Call Dlscormect Message
Message type -~ : PSTN Call stconnect Message

Message direction - Qutbound -
Functional channel : CCCH

‘octet bit’ 7 6 5 4 3 2 _1_: : -0
PSTN Call Disconnect Message
1 0 i Y 0 -1 1 -
Message type - -
2 Called party code 7
3 -3
4
5 Subscriber unit code of call initiator
6
7
8
9
10 Reserved
11 ‘
12
13

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 : 18 hiis)

Refer to Section 4.4.4.3.3.3 *Called Party Code”.

The called party code is set by copymg from the correspondmg “PSTN Ca11 Disconnect Request
Message” SRS : D

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bitg) -

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The subscriber unit code is set by copying from the corresponding “PSTN Call Disconnect Request
Message”
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(25) User Message (Inbound)

This is the inbound message to be transmitted when a mobile station sends the user messages to
other mobile station(s) on the common access channel but not the user specific channel.

. Table 4.4.4.3.2.2-25 Format of User Message

. -Message type. . User Message
Message direction : Inbound
Functional channel : CCCH

oo bit{ 7 | 6 5 4 3 2 1 0
‘ ~ User Message =
1 .0 1 0 1 : 1 0 o
Message type .
2 . Called party code
3 -
.
5 . Subscriber unit code of call initiator
6
7
8 -
9 Option
10
11
12 -

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types™.

Called Party Code (octet 1~3 : 18 bits)

Refer to Section 4.4.4.3.3.3 “Called Party Code”,

The mobile station initiated the call the user meséagc sets the called party code.

Subscriber Unit Code of Call Initiator (octet 4 ~ 7 : 32 bits)
Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The mobile station initiated the call the user message sets its own subscriber unit code.

184




RCR STD-32A

(26) User Message (Outbound)
This is the outbound message to be transmitted when a mobile station sends the user messages to
ofher mobile station(s) on the common access channel but not the user specific channel.
Table 4.4.4.3.2.2-26 Format of User Message
Message type - : User Message

Message direction  : Outbound
'Functional channel : CCCH

bit| 7 | 6 5 4| 3 2 T 1 o0

octet
User Message
1 0 1 o 1 1 «
Message fype
2 Called party code
3 -
4
5 -Subscriber unit code of call initiator
6
7
8 -
9 Option
10
il
i2 - [é—
13 Reserved : } -y

Message Type (octet ] : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Called Party Code (octet 1~3 : 18 bits}

Refer to Section 4.4.4.3.3.3 “Called Party Code”.
The called party code is set by copying from the corresponding “User Message (Inbound)”.

Subscriber Unit Code of Call Initiator {octet 4 ~ 7 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The subscriber unit code is set by copying from the corresponding “User Message (Inbound)”.
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(27) Option (Inbound)

This is the inbound message used arbitrarily.

Table 4.4.4.3.2,2-27 Format of Option

Message type : Option
Message direction : Inbound . .-
‘Fanctional channel : CCCH - .-

octet T—bit{ 7 6 | 3 L A 1
Option
1 1 X X o X 1 0 -
Message type
3
4
5
6 -Option
7
8
9
10
11
12

| Messagc Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.
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(28) Option (Outbound}
This is the outbound message used arbitrarily.
- Table 4.4.4.3.2.2-28  Format of Option- ~ -
Message type : Option

Message direction : Outbound
. Functional channel : CCCH

octet bit| 7 6 514 3 2 1 0
Option
i 1 X x oox 1 1 R
Message type ' '
3
4
5
6 S
7 Option
8
9
10
11
12
13 -

£55age e {octer 1 : 6 biis

" Refer to Section 4.4.4.3.1 “Definition of Message Types”™.
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44.43.2.3 FACCH1

(1) Call Disconnect Request Message (Inbound)

The mobile station transmits this message 10 request for a call disconnection while operating in
TCH transmission mode (Individual access permitted state). When operating in inbound UPCH

transmission mode, “Call Disconnect Request Message”’of FACCH? is to be used.

Table 4.4.4.3.2.3-1 F'or.mat of Caﬂ Dis,coﬁiiectkequest Message

Message type - : Call Disconnect Request Message
Message direction : Inbound
Functional channel : FACCH1

octet bit 7 6 5 B SN 3 2
Call Disconnect Request Message
1 0 0 0 1 0 0 Reserved
Message type
2 .
3 Subscriber unit code of call initiator
4
5
6
7
8
9
10
1t Reserved
12
13
4
35 -3

Message Type (octet 1: 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Subscriber Unit Code of Call Initiator {octet 2 ~ 5 : 32 hits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Codelof Call Initiator™,

The mobile station requesting call disconnection sets its own subscriber unit code.
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(2) Call Disconnect Indication Message (Outbound)

The repeater station transmits this message to notify that the “Call Disconnect Request
Message”"from the mobile station in outbound TCH transmission mode was granted, or that the
repeater disconnected the call. When operating in outbound UPCH transmission mode, “Call
Disconnect Indication Message” of FACCH2 is to be used. '

Table 4.4.4.3.2.3-2 Format of Call Disconnect Indication Message

Message type  Call Disconnect Message
Message direction  : Outbound
Functional channel -: FACCHI1

bit 7 6 5 4 )3 2 1 0

octet R
Call Disconnect Indication Message
1 0 0 0 1 0 i Reserved
Message type
2
3 Subscriber unit code of call initiator
4
5
6 Reason for call disconnection
7 &
-8
9
i0
i1 Reserved
12
13
4
35 iy
- §

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3,1 “Definition of Message T ypes’.

Subscriber Unit Code of Call Ipitiator (octet 2 ~ 5 : 32 bits)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The subscriber unit code is set by copying from the corresponding “Call Disconnect Request
Message”in case the call disconnection was initiated by the “Call Disconnect Request Message”.
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The subscriber unit code is set by copying from the corresponding.

the call disconnection is initiated by the repeater station.

-Rééson fér Call.Diséoﬁnection .(ocltet 6: 8 bhits) - -

Indicates the reason for call disconnection, -

Bit : 4.3

1

0

SO

SN

SO jLn
<

[y
oy
ot

i

1

13

¥
SOoOCcCoOOoo

OO oS

ey

—

MQMO"-‘O'-‘

 reserved

_option

System-wide call initiation
Fleet-wide call initiation _

“equipment failure .
reception of call disconnection request

option
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(3) PSTN Interconnect Call Request Supplement Message 11 (Inbound) .

This message supplies additional information to that of the “PSTN Interconnect Call Request
Message”when the mobile station has initiated the “PSTN Interconnect Call Request
Message”with CAC-USC expanded call request. TR U SRR AR B

This message is to be used with the “PSTN Interconnect Call Request Message”.

~:This message can be used only in TCH sransmission mode (individual access permitted state).

Table 4.4.4.3.2.3-3 Format of PSTN Interconnect Call Request Supplement Message IT

Message type . PSTN Interconnect Call Request Supplement Message Il
Message direction : Inbound
Functional channel : FACCHI

ootet bit| 7 6 5 4 3] 2 - 1] 0
PSTN Interconnect Call Request Supplement Message II .
1 0 0 1 R B * Reserved
Message type
2 i
3 Subscriber unit code of call initiator
5
6 1st digit number 2nd digit number -
7 3rd digit number 4th digit number
8 5th digit number 6th digit number .
9 7th digit number 3th digit number
10 9th digit number 10th digit number
11 11th digit number 12th digit number
12 13th digit number 14th digit number
13 15th digit number Trunk line destination information
14
Option
31
32
33
34
35 -
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Message Lype (octet 1 : 6 bits)

. Refer to Section 4.4.4.3.1 “Definition of Message Types”

| Qubscnber Umt Code of Call Imtmfor ( octet 2 5 32 blts)

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator”.

The mobile station initiating the call sets the same subscriber unit.code as in the preceding “PSTN
Interconnect Call Request Message”.

1st ~ 15th Digit Numbers ( octet 6 ~ 13 : 4 bits each)..

Refer to Section 4.4.4.3.3.11 “ 'n'-th Digit Number”, . .
Bit: 7 6 5 4

0 000 (iller

: Telephone number '1* ~ '9'

1061 o

1010  Telephone number ‘0’

roiri = -

1100 #

others  option

Trunk line destination information (octet 13 : 4 bits)
LIURK Hne destination information ,

' The mobile station designates the trunk line when initiates a call.

Bit: 3210
all bits  option”
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(4) Option (Inbound)

This is the inbound message used arbitrarily.

Table 4.4.4.3.2.3-4 Format of Option

Message type : Option - 7
Message direction . : Inbound.
Functional channel : FACCH1 -

o vic| 7 6 5 4 3 2 A I

Option

X : X 1 0 «
Message type - -

—
-t
e

Option

wlmidjovitrib Wi

—
<o

—
e

—
[ 2%

fa—y
(¥ ]

i
-

35 o -

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types™. -
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(5) Option (Outbound)

This is the outbound message used arbitrarily.

Table 4.4.4.3.2.3-5 Format of Option

Message type : Option -
Message direction - : Qutbound
Functional channel ' -+ FACCH1-

it | 7 6 | 5 4 1 37 72 T 1.

-octet

Option -
X x 1 H o
Message type- = *

o
-
wt

Option

C|looldionjnidjwa|

el
<

[y
oy

Tt
[ ]

[y
[#¥]

-
E-N

Message Type (octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”:. " .
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4.44.3.2.4 FACCH2
: :(1) Call Disconnect Request Message (Inbound)

: 'The mobﬂe station transmits this message to request for call disconnection while operatmg in
UPCH transmission mode. When operating in inbound TCH transmission mode (Individual access
permitted state), “Call Disconnect Request Message”of FACCH1 is to be used.

Table 4.4.4.3.2. 4-1 Format of can Disconnect Request Message
Message type Call Dlsconnect Request Message

Message direction  : Inbound
Functional channel : FACCH2

octet bit ! 6 . 5 B | .-3-;';-;- 2 1 0

B Call Disconnect Request Message

1 0 0 o 1 0 0 Reserved

Message type :

3 Subscriber unit code of call initiator

4

5

6 e

7

8 Reserved

9

10 e

11 .

Message Type {octet 1 : 6 bits)

Refer to Section 4.4.4.3.1 “Defmmon of Message Types

Subscriber Unit Code of Call Inmatgr goetet 2~5: 32 b1ts)

Refer to Section 4.4.4.3.3.4 “Subscnber Umt Code of Cali Initiator”.

: "I‘he mobﬂe station requestmg eall disconnection sets its own’ subscnber umt code :
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(2) Call Disconnect Indication Message {Outbound)

The repeater station transmits this message to notify that the “Call Disconnect Request
Message”from the mobile station in outbound UPCH transmission mode was granted, or that the
repeater disconnected the call. When operating in-outbound TCH transmission mode, the “Call
Disconnect Indication Message” of FACCH1 is to be used. ' o

Table 4.4.4.3.2.4-2 Format of Call Disconnect Indication Message
Meéségé type : Call Disconnect Indication Message

. Message direction : Outbound
Functional channel : FACCH?2

octer bit .7 6 5 4 _ 3 2 1 0

Call Disconnect Indication Message . B

1 0 0 0 1.0 1 © Reserved

Message type

2 o

3 Subscriber unit code of call initiator

) .

5

6 Reason for call disconnection

7 “

8 Reserved

9

10

11 - .

Message Type (octet 1 ; 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.

Subscriber Unit Code of Call Initiator (octet 2 ~ § :I 32 bigg) |

Refer to Section 4.4.4.3.3.4 “Subscriber Unit Code of Call Initiator™.

The mobile unit code is set by copying from the corresponding “Call Disconnect Request
Message”in case the call disconnection was initiated by the “Call Disconnect Request Message”.

The subscriber unit code is set by copying from the corresponding “Call Request Message”in case
the call disconnection is initiated by the repeater station.
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Reason for Call Disconnection {octet 6 ; 8 bits

Indicates the reason for call disconnection.

Bit: 7.6 5 4 3 2 .10
o600 - - - - © reserved
o001 - -~ - -
: “option
111 - - « - SR
- - - - 0000 - reserved
- - - - 0001 System wide call initiation
----0010 Fleet-wide call initiation
- - --0011 equipment failure o
- -« - 0100 reception of call disconnection request
- - - - 0101

optioxi
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(3) Option (Inbound)

This is the inbound message used arbitrarily,

Table 4.4.4.3.2.4~3 Format of Option

Message type : Option
Message direction : Inbound
Functional _channel :FACCH2

octet bit| 7 N R
: Option -
1 1 X X X 1
Message type
2
3
4
5
6 Option
7
8
9
10
11 —

Message Type (octet 1 ; 6 bits)

Refer to Section 4.4.4.3.1 “Definition of Message Types”.
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(4) Option (Outbound)

This is the outbound message used arbitrarily. -

Table 4.4.4.3.2.4-4 Format of Option

Message type : Option
Message direction  : Outbound
* Functional channel ~ : FACCH2® ~ -

octol e bit 7 i) 5 4 3 2 1_ : 0
Option
1 i X x X 1 1 —
o " Message type ' '

2
3
4
5
6 Option
7
8

-10. o
11 e

Message T octet 1 ¢ 6 bit

Refer to Section 4.4.4.3.1 “Definition of Message Types™.
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4.4.4.3.3 Detailed Description on the Information Elements
The information elements are described in detail in the following sections.
4.4.4.3.3.1 System Code (16 bits)

The system code is an identifier of the system.

Table 4.4.4.3.3.1-1 Format of Sysiem Code

octoL bit 7 6 5 4 - 3 2 . | 0
+ 0 TRB code -
+1 ' System ID - —3
TRB Code (4 bits)
Bit: 7 6 5 4
0000 _
: TRB code (0~ 15}
1111

Translator'sNote : TRB stands for the Telecommunication Regulatory Bureau, a part of the MPT
{Ministry of Posts and Telecommunications) organization. Local TRBs are in charge of licensing,
supervision of radio stations; etc.. RRB(Radio Regulatory Bureau), abbreviation of the old name, may
be used. ioo. ’ N : AOASAE Antviivt

System ID (12 bits

Bit: 331 0 76543210 ,
0000000000 O00 reserved
0000000000 01

: System ID (1 ~ 4095)
111111111111

200



RCR STD-32A

4.4.4.3.3.2 Channel Assignment Information (22 bits)

The channe! assignment information is an information element to indicate the channel to be assigned
when assigning channels. L .

Table 4.4.4.3.3.2-1 Format of Channel Assignment Information |

octet bit T 0 5 4 3 2 1 0
+0 - >—< - Reserved
+1 Slot assignment pattern e
+2 Frequency number _ Lo

Slot Assignment ?a];icm {6 bits)

Bit: 7.6 5 4 3 2
1 - - - - - slot number 5

T slot number 4

- ~‘- 1 - slotnu'mberi
S | slot number 0

Freguency Number (10 bits

Hex: 0 0 no assignment
0 1

0
0
: frequency number (1 ~ 1023)
F

W
1]
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4.4.4.3.3.3 Called Party Code (18 bits)

The called party code is an information element to indicate the grouping of mobile stauon(s) to which
the call is directed. _ :

The call receiving mobile station is to identify the call directed to itself with this information element.

Table 4.4.43.3.3-1 Format of Cailed Party Code

octet . bit ! 6 5 43 | 2 1o
+0 L m—
+1 ' - '  Called pérty code
+2

Called Party Code (18 bits)

Hex: 000 00 no assignment
60001 o
: specify individual IDs excluding MSB.
1FFPFE SRR
20000
: specify subgroup IDs excluding MSB.
3 FFFE
3 FFFF specify group (Fleet) 1D
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4.4.4.3.3.4 Subscriber Unit Code of Call Initiator (32 Bits)

The subscriber unit code of call initiator is an information element to indicate the 1nd1v1dua1 ID of the
mobile station initiating the call. '

The call initiating mobile station is to identify a call response directed to itself with tIus mformatzon
element. it

The call receiving mobile station is to identify the call dlrected to its own ﬂeet w1th the fleet 1D
extracted from this information element.

Table 4.4.4.3.3.4-1 Format of Subscriber Unit Code of Call Initiator
joctet .. T bit . ._7.- N 6 5 : 4 3 . 2 - 1 1 0
+0 SR :
+1 o ‘Subscriber unit code
+3

ubscriber Unit Code of Cali Imtlator 32 b1t

Hex: 0 00 00000 - reserved
00000001
: fleet ID +unit ID = - .
FFFFFFFEF

Tt is specified that the utiit ID is to be all 0’ for the calls from other telecommunication networks.
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4.4.4.3.3.5 Communication Mode

The communication mode is an information element to indicate the communication mode in the
communication phase. :

Bit: 7 6 5 4

000 -~ Group call
01 - - Subgroup call
10 - - Individual call
11 - - reserved -
- - 00  simplex mode
- - 01 half-duplex mode
- - 10 reserved
- - 11 duplex mode

Duplex mode is valid only for md1v1dua1 calls, and can not be speczﬁed w1th group or subgroup calls.

Half duplex mode is the commumcatzon mode in which the call initiating moblie statmn operates with
duplex mode and other mobile stations operate with simplex mode.

In half-duplex and duplex modes, the ass1gned two slots are cross-coupled at the repedter statlon The
concept of the cross-coupling of slots are illustrated in Fig. 4.4.4.3.3.5-1.

— : Indicates that only one mobile
station which assigned the: : . -
transmission authorization is

to access the slot. .

nd o
s e oo A TS T
Call Initiating Call Receiving Call Receiving Call Receiving
Mobile Station Mobile Station - 1 Mobile Station - 2 Mabile Station - 3
(a) Half-duplex Mode
6
Call Initiating Call Receiving
Mobile Station Mobile Station
(b} Duplex Mode
Fig. 4.4.4.3.3.5-1 Concept of Cross-coupling of Slots
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4.4.4.3.3.6 Transmission Mode

The transmission mode is an information element to indicate the initial transmission mode of TCH or
UPCH at the beginning of the communication phase. This information element may be accompamed
by the information element of the extended transmission mode in some cases.

Bit: 3 2 10
00 - - reserved
0 1 - - . .UPCH transmission mode
1 0.~ - . TCH transmission mode (with user access permission)
1:.1.- .~ - TCH transmission mode (with individual access permission)
- .=:.0.0.:.. noerror correcting relay mode
- 0-1 error correcting relay mode #1
- =1.0 . .. error correcting relay mode #2
- - 11

error correctmg relay mode #3

When spec1fymg TCH transnnssxon mode “wath user access permission” is to request the inbound
transmission inode to be user access penmtted state at the beginning of the communication phase,
while “w1th 1nd1v1dual access permission” is to request the inbound transmission mode to be
1nd1v1dual access permitted state for the mobile station initiated the call at the beginning of the
communication phase.

When TCH éransmission_ mode “with i_ndi\?idual access permission” is specified, the repeater station
performs the time alignment control and the power output control on this call request message.
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4.4.4.33.7 Extended Transmission Mode

The extended transmission mode is an information element to specify the initial transmission modeés
of TCH or UPCH, slot-by-slot, at the beginning of.the communication phase when réquesting simplex
mode multiple slots. This information element is. always specified in a pair with the transmission
mode.

Bit: 76 543 2107635432107176 o

0« « == - - v v o - - - - - - - slot#1 TCH transmission mode

| e e s et i L Uglot #1 UPCH transmission mode
0 - - - mmmieierana s L slot #1 no error correcting relay mode
1-- e - - - - - - % - slot #1l'error correcting relay mode #1
0-- -+« - - = = = = - - - iislot #] error correcting relay mode #2
1---=-- .. ==l - - - W ueglet #1 error correctmg relay mode #3

slot #6 TCH transnussmn mode
. slot #6 UPCH transmission mode ...
. slot #6 no error correcting relay mode.
- slot #6 error correcting relay mode #1
slot #6 error correcting relay mode #2
" slot #6 error correcting relay mode #3 o

i
1
i
1
)
]
1]
'
'
1
1
'
1]
1
1
<
]
b

1

i

]

1

i

1

1

H

1

1

¥

i

1

]

]
- . J L
- elE S
Lot

Depending on the number of requesting slots, the information is to be valid in incremental order from
slot #1 fo #6 and every ‘3 bltS from the MSB are to sPec1fy the modes for siot #1 to #6 g

As to the error correcting modes, the demgnatlon in this information element is to take priority, and
the designation in the transmission control is to be invalid.

As to the access permission assignment in the TCH transmission mode, the designation in the
transmission control is to be applied. That is, when “with user access permission” is specified in the
transmission control, the individual access permission is not assigned to any slots which this
information element designates as TCH transmission mode. On the other hand, when “with individual
access permission” is specified in the transmission control, the individual access permission is
assigned to the mobile station initiated the call on all slots which this information element designates
as TCH transmission mode.

As to the correspondence between this information element and the slot assignment pattern of the
channel assignment information in the outbound message, the transmission mode designation for slot
#1 10 #6 in this information element corresponds to the LSB to the MSB order of the slot assignment
pattern in the first frequency, successively the LSB to the MSB order of the slot assignment pattern in
the second frequency if slots are assigned on two carriers. An example is shown in Fig. 4.4.4.3.3.7-1.

When “with individual access permission” is specified, the repeater station is to perform the time

alignment control and the power output control on this message, and to set the inbound transmission
mode as individual access permitted state for the mobile station initiated the call.
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07 Octet + 2

- .

Assignment Information

4 6.5 4 321 07 .6 .5 4.3

’ ’ - 1 [ ] ¥ ) ] ] 1 s 3 3 r] 1
o Transmission . |. Transmission ;. '} Transmission | ‘Transmission - HESRESH Vo
Eanded _ “modein modein modein . mode in HE oo
Transmission = Slori Slot#d " | S Slot #3 Invalid Invalid
Mode of the ist of the 1st of the Zad of the 2nd ' H H :
Freguency Frequency Frequency Frequency H : H H
1] T L] " 1 1 ’ x L) ] 1 k)

1st-Frequency Channel

Assignment Information

: Indicates assigned

2nd-Frequency Channel

Fig. 4.4.4.3.3.7-1 Correspondence Between Extended Transmission Mode and Channel
Assignment Information
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4.4.4.3.3.8 Slot Assngnment

The slot assignment is the information element to spemfy the slot assignment pattem when requesting
a call using. plural slots in simplex mode or a half- dupiex/full duplex call using two slots. This
information element mchcates a request in an mbound message and an a331gnment in an outbound
message.

WL

Bit: 7_6
1 carrier

- 2 carriers v
fixed pattern assignment (3 slots mterval)

1 arbitrary patiern assignment .. -

(RPN

t

The “1 carrier” indicates the request/assigntﬂe:il;-_for the assignment of plural slots on a single carrier.

The “2 carriers” indicates ffhe request/assignment for the assignment of plural slots on two different

The repeater station assigns slots as the form requested by a mobile station in prmc1ple however, may
assign “one carrier” when the mobile station request “two carriers”.. i

The fixed pattern {3 slots interval) refers te the slot assignrhent with the combination of physical slots
#1 - #4, #2 - #5 or #3 - #6. An example of the fixed pattern with two-slot assignment on a single
carrier is shown in Fig. 4.4.4.3.3.8-1.

The arbitrary assignment refers a slot-assignment with the arbitrary combination of physical slots,

3@5 s

Fig. 4.4.4.3.3.8-1 Example of Fixed Pattern Assignment
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4.4.4.3.3.9 Protoco! Type

The protocol type-is the information element to spec1fy the form of a call 1mt1at1on in the
communication link establishment phase. e

Bit: 5 4 .
0 0 :normal cali request _
0 1  CAC expanded call request _
10 CAC-USC expanded call request
11 option

The “normal call request” indicates a general form of call initiation to requcst'the communication link
set-up with a single message transmission. ' ;

The “CAC expanded call request” indicates a form of call initiation to request the communication link
set-up with the truncate transmission on CAC.

The “CAC-USC expanded transmission” indicates a form of call initiation to request the
communication link set-up with the following procedure; request for a USC with a single CAC

message and get it assigned first, then transmit the supplement message on the assigned USC to
supply additional information to the first CAC message.
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4.4.4.3.3.10 Number of Requesting Slots

The number of requesting slots is. the: information element to s

assigned in the communication link establishment phase,

It designates the number of slots to be used for the call. The same communication mode is to be
applied even when plural slots are requested. However, the transmission mode can be set arbitrarily
for every slot, in this case, it is to be specified in th ' ; '
designation in the transmission mode.

Bit :

1

oo ocoomw

OO

[a——y

1

- paad
.4

..1

ot 0D =
= TR

[y

reserved
1'slot i
2 slots

.6_sl_ots_-__..., e

reserved

Plural sibt’ assignment can bé:requestéd for simplex mode calls only.
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4.4.43.3.11 'n'-th Digit Number

The 'n'-th digit number is the information element to specify a telephone number to be dialed onto the
public switched telephone network. e AR o

Bit: 3.2 10
6000 filler
0001
: telephone number '1' ~'9'
1 001
1010 telephone number '¢'
1011 *
1100 #
others option

The telephone number is to be filled in dialing order from the 1st digit number. When the telephone
number is shorter than the specified maximum length, the filler _c_:odffs' must be appended in the
remaining field. B, .

211



RCR STD-32A

4.44.3.3.12 Communication Time-out Time

The communication time-out time is the information element to indicate th
which assigned USC can be used for a single call. :

Bit :

MhﬂM.HHH:.MHoccOOOOQW

»na—x_'—-c;_o"ocmmumcaocm
HOHOHO-!—\Ov—AOHOMOHOO

reserved

15 seconds
30 seconds
435 seconds
60 seconds
75 seconds
90 seconds
105 seconds
120 seconds
150 seconds

. 180seconds ..
210'seconds

240 seconds
270 seconds
300 seconds
option

¢ maximum time period for

The beginning of the communication time-out time ar the first transmission of the CCCH repetitions
of the channel assignment message.
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4.4.4.3.3.13 1st Carrier/Channel Assignment Information

The 1st carrier/channe! assignment Information is the information element to indicate the channel
assignment when “1 carrier” is indicated, or the channel assignment on the first of the two cariier
frequencies when “2 carriers” is indicated.

Refer to Table 4.4.4.3.3.2-1 for the information format.

In the 1-carrier slot assignment for full-duplex or half-duplex calls, the call initiating mobile station is
to transmit and receive on the slot indicated on the LSB side of the channel assignment patiern, and
the call receiving mobile station is to transmit and receive on the slot indicated on the MSB side of the
channel assignment pattern. An example of the slot access of the duplex call with 1-carrier slot
assignment is shown in Fig. 4.4.4.3.3.13-1 :

Slot Assignment Patiern on the
1st Frequency

Call Initiating Call Receiving
Mobile Station Mobile Station

Fig, 44.4.3.3.13-1 Example of the Slbt Access of Full-duplex Call withl-carrier Slot
Assignment

In the 2-carrier slot assignment for duplex or half-duplex calls, the call initiating mobile station
transmits and receives on the slot indicated in this information element. An example of the slot access
of a duplex call with 2-carrier slot assignment is shown in Fig. 4.4.4.3.3.13-2

Slot Assignment Pattern on the %’ ] 21314516
1st Frequency -
Slot Assignment Pattern on the 3 ] sl
2nd Frequency 1(2 i
Call Initiating Call Receiving
Mobile Station Mobile Station
Fig. 4.4.4.3.3.13-2 Example of the Slot Access of Full-duplex Call with 2-carrier Slot

Assignment
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4.4.4.3.3.14 2nd Carrier/Channel Assignment Information.

The 2nd carrier/channel assignment Information is the information element to indicate the changels to
be assigned on the second carrier frequency when “2 carrier” is mdicated N

Refer to Table 4.4.4.3.3.2-1 for the information format.

In the 2-carrier slot assignment for duplex or half dupiex calls the cali recezvmg moblle station
transrnits and receives on the slot indicated in this mformation element... : :

Refer to F1g..4.4.4.3.3.13-—2 for detaﬂs '
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4.4.5 Control Sequence

In this section, the typical control sequences of each protocol phase required for this standard are
shown. In Communication Link Estabhshment Phase and Communication Phase, the control
sequences of the group (subgroup) call and Individual call are separately shown in two cases. One
case is that there is no available channel at the repeater station (i.e., the request is busy-queued then
channel assignment follows); the other case is that there are available channels (ie., channel
assignment is made immediately). In Commumcauon Lmk Release Phase, the control sequence is
coliectwely shown for all types of calls.

In the ﬁgures every control message transmitted is shown with functional channel which transmits the
said control message, and the message direction is shown by an arrow. The transmission control
(Layer-2) messages and the call control (Layer-3) messages are dxstmgmshed by the notation shown in
the Fig. 4.4-1a. For these cases, the same message is repeatedly transmitted. and messages are
transmitted successweiy like the traffic channel (TCH). The notation of the pemod of message
transmission continuation is shown in Fig. 4.4-1b - g

. - ®
Layer-2 Qutbound Signal = @
gl

v;vv

Layer-2 Inbound Signal

Layer-3 Qutbound Signal

Layerz-S Inbound Signal

l I l |

Fig. 4.4-1a Notation - 1 fbr the Control Sequence D_iagrams

: e :

. e _ . _ .

1 . § 1

et - : <l
Control Message Layer-2 Same State / Successive Transmission

Repetitions Mode Continuation - .. .onTCH

" Fig. 4.4-1b Notation . 2-for the Control Séquénée Figures

In the figures, the layer-2 outbound message hne which does not reach the mobile station indicates
either of the following cases; the message is not directed to the mobile station, the mobile station may
not be able to receive the message-depending on the timing, the mobile station is instructed not to
receive the message by the precedmg message, ctc The necessity of these message reception is to
confonntheprovmonmSect10n43 Py Bl e et S b
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4.45.1 Communication Link Establishment Phase-Communication Phase in Group (Subgroup)
Calls

The control sequerices of the call initiation and reception and subsequent ébmmu'nica;io'ns in group
(subgroup) call with simplex mode are shown in Fig. 4.4-2a, b and Fig. 44-3a,b. o

(1) Call Establishment with Busy-queue

( Mobile )

~ Call Iitiation
Operation RCCHL1: )
-t Random Access Permitted

o : CSCC%: Call Requ

: tmpiex Ca uest o .
¢ -
‘RCCHI: T
. Receive Status Indication(OK).

CCCH: ..
Busy-queue

( Mobile )

h .

o»o0 | .

5

I
Y

CCCH:
Busy-queue

|

v
‘ nwlc/

RCCHI: )
User Access Permitted

C((:.;]CH:
annel Assignment
B e

cceH:
- Channel Assignment

LE . .RCCHI:

User Access Permitted .

Y

Individual Access Request
RCCHI:

o Individual Access Permitted -

TCH:

e N =T
- uo

RCCHL: ;
Inbound TCH ‘Transmission Mode TCH(Relay)

LEES LT LR

T

Emanmmmmamnn

I RCCHE: 'TCH(Relay)
o ‘s ' Yy
= < Inbov_md TQH-?WISS_M.MDG?.._ .

RCCH3:
Individual Access Release

RCCHE: .
User Access Permitted

Fig. 4.42a  Communication Link Establishment - 'Cor.n.ml.xn:.ication Phase/G.l.‘oup. (Subgroup)
Calls with Call Establishment with Busy-queue (1/2)

216



RCR STD-32A

@ L @

r——-"y . ’ ey
u —t ' - u
W
c _ C
RCCHL: . s ‘:‘J
- User Access Permitted : : : - &
RCCH3:
-t Individuat Access Request =~ -
RCCHIL: . :
g Individual Accfess Perzmtted. e
" TCH:
[ ]
&
: % RCCHL:
TCH(Relay) E Tabound TCH ‘Transmission Mede, ]
: ¥
H -: :TCH:
: <
H :
H {RCCHL; )
“TCH(Relay) : é- ' Inbound TCﬂ Transmission Mode. o %
RCCH3:
individual Access Release
RCCHI: .
|t User Access Permitted - el

-

Fig, 4.4-2b Communication Link Estabiishment_ - Communication Phase/Group (Subgroup)
Calls with Call Establishment with Busy-gueue (2/2)
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(2) Call Establishment with Immediate Channel Grant

Catobie )

Call Initiation]:
Operation | pecpr:
% Random Access Permitted

( Mobile ) _

F
C
A
C

Q>0

CCCH:
Simplex Call Request

-

RCCHL: -0 - o it
et Receive Status Indication(OK)

RCCHL: I A
Useér Access Permitted ™ -
il "

L coeHy e

: Channel Assignmen
i

- CCCH:
- Channe! Assignment
g

) CROCHTE 0 e
- : User Access Permitted

0w C

Individual Access Request _ -

- Individual Access Permitted . -
TCH: i

RCCH1:
Inbound TCH Transmission Mede

TCH:

TCH(Relay)

il

L T R,

RCCHI: i B ' TCH(Relay) .
: foad 1 ; Cigy. .
*_ Inbound TCH Transmission Mode! : ol

3o E

RCCH3:
Individual Access Release

RCCHI:

. User Access Permined ' :
- P

Fig.4.4-3a  Communication Link Establishment - Communication Phase/Group (Subgroup)
Calls with Immediate Call Establishment (1/2)
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(mobile) - (Repeater )  (( Mobile)

- (A0 (SO -
U | U
c ] C

L P17

RCCHIL: ;
UserAcccssPemitwd R ) .
RCCH3:
o Indw:dual Access Request
- }
RCCHl I
_— Individual Access Permmcd -
TCH: '
et
: o
[
L ) + RCCHI:
oo - FCH(Relay).. .-~ . 1 Intound TCH Transmission Mode
i} v T
" [
. +  TCH:
i Bl
: : E:
TCH(Relay) 1 RO CH Tramsmission Mod °
eay o k13 TEnsmUssIOn voud
B A —— e = -
RCCH3:
ot Individual Access Release
RCCH!Y: N
User Access Permitted

Fig. 4.4-3!) Communication Link Estabilshment Communication PhaselGroup (Subgroup)
_"Calls with Immediate Call Establishment (2/2)
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4.4.5.2 Communication Link Establishment Phase - Communication Phase in Individual Calls

The control sequences of the call initiation and reception and subsequent communications in
Individual call with simplex mode are shown in Fig. 4.4-4a, b and Fig. 4.4.53, b.

(1) Call Establishment with Busy-queue

Covopie )

[ Call lniliation

c| Operation RCCHI: .
Random Access Permitted S o

C

o> 0l

CCCH: _
Simplex Call Request

B

RCCH1: .

oy Receive Status Indication(QK) . -

. CCCH: . !
Call Response

CCCH:
Transpond Request

o ' RCCHI:
el . . D Individual Access Permitted

CCCH. -
Transpond Response. - -

CCCH:
Busy-queue

CCCH:
- Busy-quene

LGl

- -

[
I

RCCHI:
User Access Permitted
|

CCCH:
Channel Assignment

CCCH:
Channel Assignment

l 3 RCCHI:
U User Access Permitted
[~} ]

RCCH3:
Individual Access Request

Y

LA |
e

RCCH1:
Inbountd TCH Transmission Mode

<ot —
Fig.44-4a  Communication Link Establishment - Communication Phase/Individual Calls
with Call Establishment with Busy-queue (1/2)
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O
-
2
y
2]

1

]
RCCHI: ! : ‘3
o Inbound TCH TtansmissionEMode . .. TCHRelay) ..

TCH:

RCCHI:
Inbound TCH Transmission Mode

Ho

TCH(Relay) . .-

RCCH3:
Individual Access Release

_ RCCHI: St
ser Access Permitted

RCCHI: ST E
User Access Permitted . L

on

RCCH3: -
- Individual Access Request

) RCCHI: ‘
e e Indw:dual Access PenmueL

TCH:

RCCHI

TCH(Relay) Inbound TCH 'E'mstmssmn Modc

-

:'I‘CH

1
!

LA

off

’ 'RCCHI ) )
! Inbound TCH Transmission Mode
— -

[ EITTT LTS TR L

TCH{Relay)

RCCH3:
Individual Access Release

RCCHE
e - User Access Permmed :

Fig. 4.4-4b . Communication Link Establishment - Communication Phase/Individual Calls .
with Call Establishment with Busy-queue (2/2)
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(2) Call Establishment with Immediate Chan;ieﬁl Grant

( Mobile )
Call Initiation|
" Operation

o> 0]

[ i

P

Fig. 4.4-53"

RCCH1:
Random Access Permitted

' Repeater * )

CCCH:
Simplex Call Request

~RCCH1:
Recewe Stalus Indlcanon(OK)

» PR

CCCH:
Call Response

CCCH:

Transpond Request

RCCHI:
Indmdnal Access Permitied

-

RCCHI:
.. User Access Permitted .
s

CCCH :
Transpond Response

L

CCCH:
Channel Assignme_nt S

CCCH:
Channel Assi gnmcm

RCCHl

U0

JPROMPRPIEE- PRt : SEPEEEU

lwmmsenens

1

User Access Permilted

RCCH3:

Individual Access Request

U RCCHT: ' e
gt Individual Access Permxtted :

CRCCHL w1 e
: " Inbound TCH ‘I‘rans;ynssmn Mode$

;‘

‘I‘TCH(RElay) e

¥

LTI ELE LIEEY

RCCHI:

Inbound TCH Transnusslon Mode
et}

LEE LT T T T P

TCH®Relay)

hwf“dd’r"-_hhﬁﬁ___'ﬂr”—‘“ﬁ‘“h___,ﬂ“——*“mh“_”dﬂfﬁ”—““ﬁxh___'_ﬂ”—“

i,

a0

w

* Commiunication Link: Establlshment Commumcatwn Phaseflndmdual Calls =
with Immediate Call Establishinent anry
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(" Mobile )

TCH :

RCCHI: v
Inbound TCH Transmission Mﬂdc )

solL

- TCH (Rel
o {Relay)

RCCHS3:
Individual Access Release

RCCHI:
et “User Access Permitted

RCCHI: ; 1 J e EJ

o User Access Permitted .
. . . ! =
RCCH3: _ ‘
g Indiyidp‘al Acc§_§s nguést .
RCCHI: .
- - Individual Access Perrmttek
_ TCH:
Ry 55
SRccm
TCH (Relay) i Inbound TCH Transm:ssmn M&
g 3
E : E ': TCH:
H ; -‘ d
4 : : -
H FRCCHL: : ]
TCH (Relay) i ' Inbound TCH Transmission Mode -l
-
. RCCH3: .. ... .
_'.‘ JIndividual Access Release :
. RCCHLI:. T,
‘ User Access Permmﬁd :
e : ‘ N &

Fxg 4.4- Sb Communication Link Establishment - Communication Phase/lndmdual Ca!is
..with Immediate Call Establishment (2/2) - e e - :
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4.4.5.3 Communication Link Release Phase

The control sequences of the call disconnection when a call disconnection request is received from a
mobile station, and when the communication time-out time elapsed are shown in Fig. 4.4-6 and Fig.
4.4-7 respectively. : . ‘

('1) Caﬂ Disconnection with a call Discoﬁnection request

(obite ) -
] B | Recat:

8 g User Access Permitied

RCCH3:
Individual Access Request

RCCHI: ‘
e Individual Access Pexmitted - -

( Mobile )

e

oo
awa |

TCH:

s

RCCHI:

L ) TCH(Relay) :
ol Inbound TCH Transmission Mode :

TCH:

RCCHI: o ' TCH(Relay)
o EMnd?CHTmsm51@MMe . A b
. RCCH3; . . - :
- Individual Access Release

fg : RCCHI: .
N call - User Aocess_ Permiltet.i_
isconmection” 1 - -
g : RCCH3:
Operation
at Individual Access Request

_ Ev

RCCHL: . o
_"' Individual Acces§ Pe!mttted -
FACCH: e
- Call Disconnect Request

RCCHI:
Individual Access Permitted

" RCCH3:
Individual Access Release
CURCCHE:
Lt User Access Permitted

FACCH: Pt
Call Disconnect Indication

FACCH:
Call Disconnect Indication

; : ] o
C RCCHI:" ... - S o o c
A _ %nnel Fdle Indication : : - N
Cl- RCCHE: C
%nne] Idle Indication

P

Fig.4.4-6 Communication Link Release Phase/Call Disconnection with Call Disconnection
Request
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(2) Call Disconnection at Repeater

(_Mobite ) (Mobite )

3
E

nwc |

RCCHt:
User Access Permitied

0w |

RCCH3:
Individual Access Request

RCCHI:

it Individual Access Permitted -

TCH:

RCCHI:

Inbound TCH Transmission Mode TCH(Relay)

TCH:

RCCHI:

Inbound TCH Transmission Mode TCH(Relay)

v

RCCH3:
Individual Access Release

o E

RCCHI:
User Access Permitied

MJW“
B e T 1 P

[ ]

FACCH:
Call Disconnect Indication

FACCH:
Call Disconnect Indication

T LI EIT Y]

RCCHI:
Channel Idle Indication
et}

>0

a0

RCCH®:
Channel Tdle Indication

Fig. 44-7 Communication Link Release Phase/Call Disconnection with Communication
Time-out Time
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Chapter 5 Voice Coding System

In the digital MCA system, the transmission rate of the coded voice signal is to be 7.467 kbps (672
bits per 90 ms) or less including error correcting codes. However, the voice coding system is not
specified.
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" Chapter 6 'Measuring Method
In the following measuring methods describing more than one method, any of them can be used as
long as measurement accuracy is satisfied. - o
In this chapter, "a mobile station" includes both a mobile station and a control station.
6.1 Measuring Methods for a Mobile Station

(1) The operating mode of a mobile station is as shown in the table below .

Operation for Transmitter Measurement | Opetation for Recéiver Measurement
Transmit Mode | Synchronization Receive Mode Synchronization
- Mode Mode
Burst Asynchronous’ " Continnous Slave Mode
Transmission Transmission Signal Reception | Synchronization
Continuous Synchronous o ' ‘
Transmission Transmission
{Frequency (Time alignment -
measurement) measurement)

(2) A standard coded test signal used for modulation is to be the 511-bit Binary Pseudo Random
Noise Sequence(CCITT V.52) and is to be sent on all data symbols of User Specific Channel
“or hole of a slot. : SRR : T I U T TR
6.1.1 Transmitter
(1) Frequency Tolerance

I.  Frequency Tolerance(Frequency Counter Method)

(A) TestSet-up

Dummy-load
{Attenuator).

Radio
Under Test

Frequency
Meter

(B) Test Equipment Requirements/Conditions
(a) A frequency counter is to be used as a frequency meter.

(b) Using the pulse measurement function of the counter, set the gate time so that the
entire burst period can be measured.
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{c) The frequency, counter. has an accuracy to: within one-tenth of the frequency
tolerance specxflcation If it is necessary to increase resolution of short burst
measurements, increase displayable digits by using averaging function, calibrate
- with.a known frequency, or input the signal at a lower frequency by mixing it down
with a known frequency.

(C) State of_ Radio Under Test .

(a) Set the radio under test in a test mode which outputs an unmodulated carrier(Center
frequency). :

(b) Or, set the radio under test in a test mode which outputs an unmodulated Signal from
~only one of the four subcarriers. In this case, the subcamer frequency(offset from
the mam camer) 1s added to the measured value
(©) Set the radio ander test for transmission q_tﬁhé test__fre:;uency. o

(D) _‘ MéaSufément Pi‘bcedﬁréls. -

Measure the frequency of 10 or more(l()(} for example) bursts then average all
measurements for the result - ; L

(E) Other Methods

s The frequency ofa reference oscﬂIator output can be measured dn'ectly, as long as  the radlo

I

under test is designed accordingly. The frequency accuracy of the reference oscillator must
be equal to the frequency accuracy of the transmitter output.

Frequency Tolerance (Spectrum Analyzer Method)

(A) Test Set-up

PN Pattern Radio Dummy—load Spectnlm .
Generator Under Test (Attenuator) 1 Analyzer -

(B) Test Eci_uiprpéﬁifRe;iuirementS[Cq;il?ii'ﬁﬁjﬁs '_
(a) A digital storage type spectrum analyzer is to be used.
(b) Setting of spectrum analyzei is as follows;

» Center freqiier‘aé.y' S Camer ffequehcjr |
- «'Sweep frequency bandwidth - 2~ 20 kHz
» Resolution bandwidth Approx 100 Hz |

s Video bandwidth Same as resolution bandwidth
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e Y-axis scale 1 dB/div.
. I_np_ut_l_eve_k o - At Jeast 50dB higher than internal noise of spectrum
' analyzer ‘
= Sampling pomts 400 points or more(e g. 1001 pomts)
B Sweep time o - _' : 'Every sample covers the whoie slot under

" measurement (AGC preambEe + M16QAM burst). (90
sec or longer for 1001 points, for example)

"o Sampling mode - .o -0 Positive peak - ¢
o ;Sweép'ﬁ']'bde R Single sweepc“
(C) State of Radio Under Test.
Set the radio under test for transmission at the test Ifreqeencﬁ.
(D) Measurement procedures
. Measure the frequency. at the deepest-point. o:f the central dip of spectrum of the four
‘subchannels. If a peak (caused by carrier feedthrough) appears at the dip, measure the
frequency at the peak.
oL F'req&eriey Tolerance(Lissajous Method)

(A) .Test Sez~up

L ; L s peee—— - Mixer q
PN Pattern Radio Dummy-load Oscillo-
Generator Under Test L X At[enuator) SIFA\ TN N Smpe o
1" RF-Signal | ~ ' -RF Signal
Generator-1 Generator-2

(B) Test Equipment Requitements/Conditions

(a) The RF signal generator-1 can output a stable unmodulated signel af the: frequency
- around 1MHz lower than the test frequency.

(b) The RF signal generator-2 can output a stable unmodulated signal arou'ﬁd 1MHz.
(C) State of Radio Under Test

Set the radio under test for transmlssmn at the test fréquency.
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(D) Measurement Procedures

(a) * Génerate the standard coded test 51gnai or the code signal w1th fixed pattern with the
pattern generator,

® Adjust the frequency of the RF 31gnal generator-2 to stop LlSSZi_]OLlS Figure(on the
B osc;lloscope screen) ‘which formed by the mixed-down signal and output signal of

o 'the RF mgnal generator«2

(¢) Measure the frequencies of the RF signal generator-1 and -2, Fl and F2, by the
frequency counter , then compute the test frequency F by the following formula:

F=F1 +F2
IV.  Frequency Tolerance(Frequency Tracking Accuracy )

(A) Test Set-up

~PN Pattern |. - T.O.P.T.E. , Freq band- | o Dummy-load | -
Generator | -- | (or Equiv.) - Separator | (Attenuator)

Radio
- HUnder Test
Frequency _5 o PN Pattern

Meter Generator

T.O.P. T E.: Total Operatmg Performance Test Eqmpmen[
(B) Test Eqmpment Requxrements/Condmons Lo

(a) The Total Operatmg Performance Test Equipment(T.O.P.T.E.) has the capability to
.. s1mu1ate the repeater station funcuons, and its specific parameters can be changed.

~(by The frequency metér is to be the frequency measuring equipment described in (10)
“Modulation Accuracy”, (1) I. “Frequency Tolerance(Frequency counter method)”
or (1) I1I. “Frequency Tolera_l_}ce(Li_ssajous Method)”, or a Frequency Counter.

(© State of Radio Un_dgr Tes_t_

If necessary for the frequency measurement, set the radio under test in an appropriate test
~mode.

(D) Measurement Procedures

(a) The TO.P.TE.is adjusted so that the frequency equals to the test frequency, and the
output level equals to 9 dB at the input of the radio under test.
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(b) Confirm that the output frequency of the radio under test tracks as varying the
T.O.P.T.E. output frequency
(¢) Measure the output frequency of the radio under test by the frequency meter(F1).

(d) Measure the output frequency of the T.O.P.T.E. by the frequency meter(F2).

(¢) Compute the Frequency Tracking Accuracy(AF) by the following formula;
AF = (| F1 - F2| - (Fs))/(F)

Where : Fs = Nominal Tx/Rx Frequency Separation -
Ft : Nominal T‘ransmxt Frequency
V. Frequency Tolerance(?hase Locus Method)

(A) Test Set-up

PN Pattern

. Dummy-load Frequency
Generator

(Attenuator) Meter

(B) Test Equipment Requirementslcend'itio.n.s _

The frequency meter is to be the frequency measurmg eqmpment descrlbed in Q0
“Modulation Accuracy”.

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

Measure the output frequency of the radio under test by the frequency meter.
(2) Strength of Spurious Emission

(A) Test Set-up

PN Pattern Radio Dummy-load Carrier | spectrum
Generator Under Test (Attenuator) Suppression Analyzer
Computer
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(B) . Test Equipment Requirements/Conditions

{a) Use the carrier suppression filter as rcqulred Attenuanon at the carrier frequency is to
~be30dBormore. - . . .

(b) . A digital storage type spectrum analyzer is to be used. .
(c).. Setting of spectrum analyzer is as follows: -

» Center frequency Spurious frequency -

* Sweep frequency bandwidth. OHz ..

* Resolution bandwidth 30 kHz _ ’ .

* Video bandwidth Same as resolutxon bandw1dth :

* Y-axis scale 10 dB/dlv o -

* Input level 70 ~ 90% of full scale for the maximiim amplitude,

* Sweep mode oo Single sweep.. ,

K Tngger fnode- R jFree—run or. Vldco-mgger (Adjustment may be needed

: ~though generally positive voltage) -

= Sweep time | 27 ms or iess o

* Detect mode Sample mode
(O State of Radio Under Test |
Set the radio under test for transmission at the test frequen_cy. e
(D) Measurement Procedures . -
(a) Center Frequency Setting
Set the center frequency of ;he spectrum analyzer at the spurious frequency, ... .-
{b) Measurement of Power Distribution |
Measure the power distribution by the spectrum analyzer with single sweep.
"'(c) Data Readmg

L 4When sweep completes read the sa‘mpled data in and out of the measurmg siot mto the array
‘valuable in the computer. :

(q:_}_)“ Antilogarithm Conversion

- Convert the read data in dBm using the anti-log to power dimension (Watt)
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Compute average powers from the converted data in- and out of the measuring slot
separately. Sampling intervals are the reciprocal of iwice the frequency dxfference bctween

outer subcarriers(36 kHz), or less.
(3) Occupied Bandwidth

(A) Test Set-up-

PN Pattern
_ _Qen_e_rgtor‘ :

Dummy-load

(Attenuator) |

(B} Test Equipment Requirements/Conditions

(@) A digital storage type spectrum analyzer is to be used.

(b) Setting of spectrum analyzer is as fofiie

e Cézitef fre'qu'éhc_:y‘
 Sweep frequency. bandwidth
= Resolution bandwidth
. deeo bandwidth

' . Y~ax1s scale | . o

. Input level
» Sampling points

- » Sweep time

« Detect mode

* Sweep mode

. Camer frequency

Approx. 75 kHz
Approx. 100 Hz

Same as resolution bandwzdth

10 aB/div,

Spectrum '
Analyzer

Cofnputer

- Carrier s1gna1 level to be at least 50dB h1gher than

internal noise of spectrum anaiyzer

400 pomts or more. (e g 1001 pomts)

. Every sample covers the whole slot under measurement

(AGC preamble + M16QAM burst). (90 sec or longer for

1001 points, for example)

Positive peak

Single sweep

(¢) The computer internal or external to the spectrum analyzer is to process the data
measured by the spectrurn analyzer.

(d) Data transmission rate is adjusied to the specification of the radio under test.
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{C) State of Radio Under Test
“Set the radio under test fbr transmission at the test frequency.
| (D) Méaéﬁrefnént Pfoced;lreé |
(a) Measurement
Measure the power distribution by the spectrum analyzer with single sweep:
(b} Data Reading

When sweep completes, read the sampled data in and out the measuring slot into the array
valuable in the computer.

(¢) Antilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension (may be relative numbers).
(d) Total Power Computation

Total all the converted sample data, and save it as the total power.

(e} Compute the Lower Limit Frequen_cy

Add the converted sample data successively upwards from the lowest frequency point, and
find the sample point where the sum réaches 0.5% of the total power Convert the sample
point to the frequency and save it as the lower limit frequency. -

() Compute the Upper Limit Freqiiency’

Total the converted sample data successively downwards from the highest frequency point,
and find the sample point where the sum reaches 0.5% of the total power, Convert the
sample point to the frequency and save it as the upper limit frequency.

(g) Compute _the Occupied Bandwi_dt.h

Compute the Occupied Bandwidth as “Upper Limit Frequency” - “Lower Limit Frequency”,
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(4) Antenna Power Tolerance
I.  Antenna Power Tolerance(l) -~

(A) Test Set-up
PN Pattern | ool Radio 7 Dummy-load e Power
Generator Under Test | = | (Attenuator) . _ Meter

(B) Test Equipment Requirements/Conditions

A power metcx:'whos'c tlmc cénstani i_s_mgich'larger than the burst interval is to be used.
(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency. The radio is to transmit one
burst per frame. : -

(D) Measurement Procedures

(a) Measure the power (Pm) by the power meter for sufficiently long time.

(b) Compute the average power within a slot (P) using correcting factor of the AGC
preamble to the slot length(B = 16.1 ms for the basic slot. However, it is to be
maodified depending on the waveform of the AGC preamble) and the slot length(T =
15 ms for the basic slot.).

P=Pmx(T/B)x 6
1. Antenna Power Tolerance(ll)

(A) Test Set-up

‘PN Pattern § - ' Radio - f| = Dizmxhy-ioad' ' " Spectrum
Generator Under Test (Attenuator) Analyzer
~|- Computer

(B) Test Equipment Requirements/Conditions

(a) A digital storage type spectrum analyzer is to be used.
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(b) Setting of Spectrum analyzer is as follows:

= Center frequency Carrier frequency.

* Sweep frequency bandwidth 0 Hz

. Resolution bandwidth Approx. 100 kHz
| e Vldeo bandwxdth . Same as resolutlon bandw1dth
. Y—ax&s scale o '_ ;10 dB/div, o -
* Input level 70 ~ 90% of full scale for the maximum amplitude.
< Sweep mode .. Single sweep. - _
e Trigger: __mo_de S ) Free-run or Video-trigger (Adjustrnent may be needed
ST e thoughgenerallyposmvevoltage) ’
s Sweep time 27 ms or less

o'Det_ect mggie o _Sampl_e mo_dg B
{C) Siate of Radio Under Test
Set the radio under test for transmission at the test frequency.
(D) Measurement Procedures
@ Measurement
 Measure the power distribution by the spectrum analyzer wih single sweep.
(b) Data Reading

When sweep completes, read the sampled data in and out the measurmg slot mto the array
valuable in the computer.

() Antilogarithm Conversion

: Convert the read data in. dBm to the ant1~10g of power dlmensmn (may be relative
;numbers) o 5o :

--\(d) Compute Power
Compute t;le average of the converted data for the average power.

' "‘S‘érinpllin'g"interva} is the reciprocal of twice of the frequency difference between outer
subcarriers (36 kHz), or less.
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7(5) -Adjacent Channel Coupled Power

(A) Test Set—up

PN Pattern Radio Dummy-load Spéctﬁ’éﬁx
Generator | . _Undnge_sft A . . |(Atenuator) 1 Analyzcr 1
: _C:o:mp_uter
" (B) - Test Equipment Requirerients/Conditions =
(a) A digutal storage type spectrum analyzer is to be used.
(b) Setting of spectrum analyzer is as follows:
‘s Center frequency =~ Carrier frequency
. Sweep frequency bandw1dth Approx. 100 kHz _
 <Resolution bandwidth ~ Less than approx IkHz _
» Video bandwidth Approx 3 times of rcsoluuon bandwuith
* Y-axis scale - 10dBAiv. -
+ Sampling points -~ 400 points or more(e.g. 1001 points)
« Sweep time .. ... ... Every sample covers the whole slot under measurement

{AGC preamble + MIGQAM burst). (90 sec or longer for
1001 points, for example)

» Input level Around the max. linear region of the mixer mtemal to the
spectrum analyzer. ‘
(e.g. ~10 dBm ~ -30 dBm)

+ Display mode Max. hold
' » Detect mode g Posmve peak B
' e Sweep mode B "'Slngle swecp o

(©) "_:._The;_computer internal or external to the spectrum analyzer is to process the data
- measured by the spectrum analyzer.

(C) State of Radio Under Test
Set the radio under test for transmission at the test frequency.,

(D) Measurement Procedures

239



RCR STD-32A

(a)

(b)

After sweep completes, read all of the sampled data into the array variable in the
computer.

Convert all of the data in dBm to the anti-log of power dimension (may be relative

" numbers). o

©

@

(e)

®

“Sumiup all of the converted data, and save it as the fo_tal power(Pe). '

Combute the Upper Adjacent Channel Coupled Power(Pu)

" Read all of the sampled data, which fall into the specified bandwidth(18 kHz)

centering at +25 kHz(channel spacing) away from the carrier, into the array variable
in the computer.

Convert all of the data in dBm to the anti-log of power dimension, then sum them
up(Pu) .

Compute the Lower Adjacent Channel Coupled Power(PL)

. Read all of the sampled data, which fall into the specified bandwidth(18 kHz)

centering at -25 kHz(channel spacing) away from the carrier, into the array variable in
the computer. - '

Convert all of the data in dBm to the anti-log of power dimension, then add them
up(Pl) . T

Get the measurement results by the following formulas -

Upper Adjacent Channel Coupled Power Ratio = 10 log (Pc/Pu)..

‘Lower Adjacent Cﬁénriei Ct_}'u";ﬂed Power Ratio = 10 log (Pc/Pl)

The results are expressed in dB.

- (6) 'Céiri'er‘—o'ff Léakage P'oWe.r'

(A) Test Set-up

PN Pattern Radio ) o Dammy-ioadl | Spectrum
Generator Under Test f -~~~ |(Attenuator) 1. Analyzer

Computer

(B) Test Equipment Requirements/Conditions

(a) A digital storage type spectrum analyzer is to be used.
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(b) Setting of spectrum analyzer is as follows:

» Center frequency
« Sweep frequency bap_dwidth
* Resolution bandwidth - |
JVi;ieS bandwidth

.= Y-axis scale

» Input level

* Sweep mode

« Trigger mode

* Sweep time

- s Detect mode

{C) State of Radio Under Test

Carrier frequency

0 Hz

30kHz _

Same as resolution bandwidth
10 dB/div.

Below the Max. input level, and average‘ noise level of

" the spectrum analyzer is fo be -10 dB or lower than the

Carrier-off Leakage PoWefspecification
Single sweep

Free-run or Video-trigger (Adjustment may be needed

" though generally positive voltage) -

27 ms or less

Sample mode

- Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

(a) Measurement

Measure the power distribution by the spectrum analyzer with single sweep.

(b} Data Reading

When sweep completes, read the sampled data during carrier-off into the array value in the

computer.

(c) Amntilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension (Watt).

(d) Compute Power

Compute the average of the converted data for the average power.

Sampling interval is the reciprocal of twice of the frequency difference between outer

subcarriers(36 kHz), or less.
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(7) Radiated Spurious Emission

(A) Test Set-up

: T3morsom
FIN Pattern Ui ljia(h; D?ma:iny_ 1 TFestSite: .- ... - Measurement
Generator nder Test o | v P,
- - :'Sp'ectmm
A7 : e Analyzer
RFSignai ~“|" Reference Antenna

Generator “ ) (7§_f2~dipoie)

(B) Test Equipment Requirements/Conditions -

@
(b)

©)

Terminate anténna termina_l of the radio under test with dummy load.

Take measurements at an open test sité in accordance with TEC Pub. 489-6 Annex K if
one edge of the radio housing exceeds 60 cm or if the measurement frequency is less

than 100 MHz. Otherwise, take measurements at an open test site in accordance with
Annex K or L. L

At frequencies 300 MHz or higher, it is best to suppress any ground reflected waves in
order to avoid trouble caused by increased complexity of the height pattern. For this,
the measurement antenna is of high directivity. The radio under test is as high as
possible. If ground reflected waves cannot be suppressed adequately, arrange a
shielding curtain around the center, or deploy a radio wave absorber,. .

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D). Measurement Procedures . -

(a)
(b)

()

(@

(e)

- power within a burst).

Set the radio under test on a rotating stand and check its any spectrum within a
specified frequency range. L -

Tune the spectmm analyzer with one given frequency component from the spectrum
ascertained in (a).

Vertically polarize the measurement antenna.

Rotate the stand and obtain the maximum reading of the spurious ﬁower (average

Vary the measurement antenna height between 1 - 4 meters above the grcimd for the
maximum reading of the spurious power .
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(g)
)
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(m)

.
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Repeat steps (d) and (e) until the maximum reading does-not increase any more.
Record the frequency, the maximum reading of the spurious power, and anienna height
measurement at this point. : -

Horizontally polarize the measurement antenna, and repeat steps (d) - (f).

Perform steps (b) - (g) for all the frequency components determined in step (a).

' ]"R_epljace the radio under test with a reference anienna fed by an RF signal generator.

Tune the reference antenna to the frequency component measured in step (f).

Vertically polarize both the reference antenna and the measurement antenna.

- Vary the measurement antenna height between 1 meter.and 4 meters above the ground
~Adjust the output level of the RF signal generator so that the maximum reading of the
- spectrum analyzer obtained during this antenna adjustment matches the maximum

value obtained in step (f), Record the output level of the RF signal generator and the
height of the measurement antenna at this point.

Horizontally polarize both the reference antenna and the measurement antenna and
repeat step (g).

Repeat steps (j) - (m) _fo; all f_re_:_que_n_cy pomppnents-meagured up to step (_r_n).

(E) Computation of Resilts

"'Radiated spunous ‘emission is the sum of the output levels of the RF s1gna1 generator as
obtained in procedure (d), the gain of the reference antenna, and the correction for the cable loss
(between the RF signal generator and the reference antenna),
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(8) Transmission Power Control
I.  Autonomous Transmission Power Control

(A) Test Set-up-

Power
Meter

PN Pattern | TOPTE| Freq.band | Duhimy;l(‘m
Generator | (or Equiv.) Sepgrat_or (Auenuator)

Mete[’.l : i o ; B S o ..Generamr

T.O.P.T.E. : Total Operating Performance Test Equipment
(B) Test Equipment Requirements/Conditions

{a) ~ The Total Operating Performance Test Equipment(T.O.P.T.E.) can simulate the
repeater station functions, and its specific parameters can be changed.

- (b) The power meter is to be a power measuring equipment described in (4) “Antenna
. Power Tolerance”. ' ' '

(c) ‘The test set-up must be calibrated prior to the measurements.
(C) State of Radio Under Test

Set the radio under test in an appropriate test mode for the measurements.
(D) Measurement Procedures
{a) The T.O.P.T.E. is tuned to the test frequency.

{b) Feed the specified signal level to the radio under test, then measure the Output power
of the radio.

II. Forced Transmission Power Control
(A) Test Set-up

Same as I. “Autonomous Transmission Power Control”.
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(B) Test Equipment Requirements/Conditions
Same as 1. “Autonomous Transmission Power Control”.
: :'(C) State of Radio Under Test -
. Same as L. “Autonomous Transm:ssxon Powe? Control”. :
(Dj Measuremeﬁt Procedures

(a) The T.O.P.T.E. is adjusted so that the frequency equals to the test frequency, and the
output level equals t0 9 dBu at the input of the radio under test. -

(b) Send the specified command signal from the T.O.P. T E to the radlo under test, then
measure the output power of the radw

(9) Accuracy of Data Transmission Rate

(A) Test Set-up : R S
PN Pattern ; . ol Radio ] —
Geperator  [<- Under Test URIEY-10

Frequency g
Counter ' ‘

(B) Test Equipment Requirements/Conditions

A frequency counter is to have the resolution one digit higher than the specification of the data
transmission rate {clock frequency tolerance).

{C) State of Radio Under Test

Set the radio under fesi for tféns:faission a;t.th_e fes'_c frequency l.
(D) Measurement Procedures

Measure the clock frequency of the radio under test.

(E) Computation of Results

Compute the deviation of the measurement in procedure (d) to the nominal value,
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(10) Modulation Accuracy

(A) Definition of the Modulation Accuracy .-

If the ideal transmitter output signal is passed through the ideal receive root roll-off filter, then
each symbol of the signal is sampled at ideal timing (i.e., there is no symbol interference among
symbols). However, in an actual transmitter output signal, symbol interference occurs because
the transmission path deviates from the ideal characteristics. The modulation accuracy can be
obtained by measuring symbol errors caused by symbol interference. Fig. 6.1-1 illustrates such

symbol errors.

Error -7 e
(Difference between signal
_positions of a subsymbol: : < -
and the reference symbol;

template)

Fig. 6.1-1 Signal Constellation Diagram‘--

The formula defining the modulation accuracy is shown below:

N
= W/‘éé'.-‘(sm aexpG9)-Vi-vol’ -

where ; i : Subsymbol number et
N : Total number of subsymbol for the measurement _
Vmi : Vector of 1th subsymbol A
Vi :Reference Symbol vector determined by the i-th §iibsymbol .
Vo :Originoffsetlevel .. .. ...
o : Gain parameter(scalar value)
: Phase parameter (scalar value)
Y6 7+ Maximum magnitude of the Signal ‘Constellation Diagram (V18 ).

Unknown parameters Vo, o and ¢ are chosen for the minimum value of the modulation
accuracy € given by the above formula.
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(B) Test set-up

PN Pattern | 1 Radio Dummy-load | il
Generator Under Test (Attenuator) wation
Analyzer

Ui (€ - Test Equipment Requirements/Conditions =72 =

The digital modulation analyzer is to have a function of the receive root roll-off filter, and have
capability to measure the root mean square of the dszerence between actuaily transnntted signal
and the reference symbols. -

{D) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(E) Measurement Procedures

{(a) Measure the error on each subsymbol which is the difference between reférence and
actually transmitted subsymbol positions on the signal constellation plane.

(b) Sum up square of all errors obtained in (a), divide it by the ﬁumbér‘of subsymbols
contained in four subchannels(or number of ‘measured subsymbols), then get its square
root. The total number of subsymbols is to be 212,

{an Subcarrier Frequency Tolerance
B I - éreéuen;y ’i‘;}éran;:e (Ffeq.uen;:ys Céuntér Method)
(A) Test Set-up
Same as (1) I. “Frequency Tolerance (Frequency Counter Method)”.
(B) Test Equipment Requirements/Conditions
Same as (1) I. “Frequency Tolerance (Frequency Counter Method)”.
+ *(C) ‘State of Radio U_nder Test - ok

(a) Set the radio in a test mode which outputs an unmodulated signal from one of the
four subcarriers at a time. Any of the four subcarriers can be selected.

(b) Set the radio under test for transmission at the test frequency.
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IL.

(D) Measurement Procedures

Measure the frequency of 10 or more (100 for example) bursts, then average all

: measurements for the result,

(E) Other Methods
The frequency of a reference oscillator output can be measured directly, as long as the radio
under test is designed such that the frequency accuracy of the reference oscillator is equal to
the frequency accuracy of the transmitter output :

Frequency Tolerance(Phase Locus Method)
(A) Test Set-up

Same as (1) V. “Frequency Tolerance (Phase Locus Method)”.

(B) Test Equipment Requirements/Conditions

. Same as (1) V. “Frequency Tolerance (Phase Locus Method)

Q) State of Radao Under Tes’c

-Set the radw under test for transmission at the test frequency

(D) Measurement Procedures

Measure the four subcarrier frequencies of the output of the radlo under test by the frequency
meter.

(12) Subsymbol Timing Synchronization

(A) Test Set-up

Same as (10) “Modulation Accuracy”.

(B) Test Equipment Requirements/Conditions

The digital modulation analyzer is to detect the best symbol synchronization timing of four
subcarriers mdependently, in addition to the functions for the modulation accuracy
measurement.

(C) State of Radio Under" Teét |

Set the radio under test for transmission at the test frequency.
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(D) Measurement Procedures

Compute the timing differences among the symboi synchronization tmungs detected on each
subcarrier independently.

(13) Time Alignment Control

(A) Test Set-up

T.OP.TE. Dummy-load Radio
(or Equiv.) (Attenuator) | Under Test

Frequency
Counter

T.O.P.T.E. : Total Operating Performance Test Equipment
(B) Test Equipment Requirements/Conditions

(a)' The Totai Operatmg Performance Test Equipment {T 0. P, T E) has the capablhty to
simulate the repeater station functions, and its specific parameters can be changed.

(6) The TOP.TE. is to have the function to o:utp'ut'the timing difference b_etween its ownt
transmission and the transmission of the radio under test. The accuracy of the timing

~ difference to be output is to be10 times of the specification, or better.

(c) The Frequency counter can measure the time intervals. The accuracy of the time
interval measurement is to be10 times of the spemﬁcauon or better.

(d) The combined accuracy‘ of {b) and (c) is to be 10 times of the speciﬁcaﬁiou; or befter.
() The measurement descnbed above 1; the rateu output 4pOWer thh no fadmg cond1e1on
(C) State of Radio Under Test | | |
Set the rad;o under test.in no,rruai“ operation mode.
(D) Medsurexﬂent Procedures |

{(a) The T.O.P.T.E. activates a communication channel for the radio under test, then send
time alignment control command with normal timing(no time advance).

(b) The T.0.P.T.E. outputs the timing difference between its own transmission and the
transmission of the radio under test.
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{(c) Measure the timing difference by the Frequency counter with the time interval mode.

(d). Change the time alignment value to 1/4 symbol time and 3 symbol time, then. repeat
steps (a) to (b) on each time alignment value. SRR

(14) Burst Transmission Timing
(A) Test Set-up
Same as (13) “’I_irtiéAlig_hmem Control”,
(B) Test Equip:m_en'_t" R_e_ﬁufrefnents/(fenditidﬁé_ _
Same as (13) “Time Alignment Control™,
(C) State of Radio Under Test
Set the radio under test in normal operation mode. o
(D) Measurement Procedures

(a) The T.O.P.T.E. activates a communication channel for the radio under test, then send
B 'time ahgnment control cormnand w1th normal tlmmg(no t:me advance) '

(b} The T.O.P.T.E. outputs the tlmmg dlfference between its own transrmssmn and the
T transrmssmn of the radm under test

(¢) Measure the timing differenice by the Frequency cotriter with the time interval mode.
" (15) Transition Responsé Characteristics of the Burst Transmission and AGC Preainble.

(A) Test _S_et_-_up

| PN Pattern: . JDummy-load § - |- Coupler” { - -] Spectrum
Generator (Attenuator) {or Equiv.) Analyzer
: REDEIEINE T ARG “;-'3Digital: s
(ET'O‘P';EI'};‘“ Storage
Fauiv) | | Oscilloscope

~(B) .Test Eqmpment Reqmrements/Condmons

(a) The Total Operatmg Performance Test Eqmpment(’l‘ O.P.T.E.) is to be capable to
~-output the trigger signal corresponding to the burst timing of the radio under test.
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(b) The spectrum analyzer is to equip with the video output terminal, Vertical axis of the
oscilloscope must be calibrated by the power meter as the system in conjunction with
the specirum analyzer. STt T '

(c) Setting of spectrum analyzer is as follows:

« Center frequency Carrier frequency

» Sweep frequency bandwidth O Hz

« Resolution bandwidth ' Approx. 100 kHz
o Y-axis scale -10 dB/div.
e Inpu;_levél | Below the Max, input ie'irel, and average n_oiseilevel of

---;-..rth,é spectrum analyzer is'to be 10 or more.dB less than
- the specification of Carrier-off Leakage Power -

(d) Video output signal is fed to the‘digiﬁal storage oscilloscope.” e

s Sweep trigger External trigger

« Sweep time ce e APPIOX. 200 us
(C) State of Radio Under Test
Set the radio unéér :t.est': fér transrmssmn ‘_a_.t: the :té;st frequenciyl..
(D) Measurement Procedures

Measure the video output signal from the spectram analyzer on the oscilloscope.
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6.1.2 . Receiver
1) Receii'er Sensitivity
. Receiver Sensitivity (Static)

(A) Test Set-up

PNPattern | ) RF Signal
Generator o Generator

BER.
Tester

(B) Test Equipment _Requirements{Conditi_ons

(a) RF Signal Generator.
» Frequency
* Stability
* Modulation accuracy
* Modulation rate

(b) Pattern Generator

* Clock accuracy

* Generated pattern

(C) State of Radio Under Test

" Specified frequency range

Within +5 x 10-8

Within 3% of RMS, vector error
(recommended value) - :

4 kbaud

Within +1 x 106

To continuously generate the standard coded test
signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in user specific
channels. As well, must generate specified patterns as
required for communication in other channels.

(a) Set the radio under test for reception at the test frequency.

(b) Demodulation data is to be user specific channel portions (the standard coded test

signal portions).

(D) Measurement Procedures

(a) Set the frequency of the RF signal generator to the test frequency.
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(b) RF signal generator is to transmit continuously . With the power meter, adjust the
RF signal generator output to obtain a signal level equal to the standard sensitivity
" “level (static). Then, change switches and apply the signal to the radio under test.

(¢) With the BER (bit error rate) tester, accumulate the bit stream in the user specific
channels and measure the bit error rate for at least 2556 bits.

II. Receiver Sensitivity (Faded)
(A) Test Set-up

(a) With Diversity

PN Patiern RF Signal Fading Radio . "BER.
Generator Generator Simulator Under Test Tester
(b) Without Diversity
Power .
Meter
PN Pattern RF Signal Fading Radio - BER.
Generator _Generaior_ Simulator Under Test Tester
(B) Test Equipment Requirements/Conditions
(a). RF Sigr_iallGencrator.
e Frequenby : Specified frequency raﬁge
» Stability Within £5 x 1_0_"3 L _
» Modulation accuracy Within 3% of RMS. vector error
(recommended value)
« Modulation rate 4 kbaud
(b) Pattern Generator. .
«Clockaccuracy . Within1x 10°6
+ Generated pattern . To continuously generate the standard coded test

~ signals (511-bit Binary Pseudo Random Noise

- Sequence based on CCITT V.52) in user specific

channels. As well, must generate specified patterns as
required for communication in other channels.

253



RCR STD-32A.°

(c) Fadmg Sitnuidtor

In accordance w;th IEC Pub 489 6 Annex C Maxxmum D0ppler frequency is to be 40
Hz (800 MHz band) and 70 Hz (1.5 GHz band) of Rayiexgh fadmg

(C) State of Radlo Under ’I‘est

(a) Set the radio under test for reception at the test frequency

(b} Demodulation data is to be user specific channel portlons (the standard coded test
signal portions).

(D) Measurement Procedures
(@) Setthe frequency of the RF signal generator to the test frequency.

(b} RF sxgnal generator is to transmit continuously. With the power meter, adjust the
RF signal generator output to obtain a signal level equal to the standard sensitivity
level (mean value with fading).’ Then change swztches and apply the sagnal to the

g racho under test ' . FE )

ey With the BER(brc érror rate) tester accumulate the blt strings in the user spemﬁc
channels and measure the bit error rate at mmzmum for the Iarger of 2556 bits or :

43,200 x Bit Rate (bps) .
Vehlcle Speed (km/h) x Test Frequency (MHz) Bit Rate (bps) : 64,000

) Spurious Response L

@ Testseap |

PN Pattern RF Signal Multi-port

Generator-1 (Generator-1 PAD |
PN Pattern RF Signal " BER.
Generator-2 Gene;a_tor-Z Tester
(B) Test Equipment Require_meg'!'ts/éendiﬁeds.
(a) RF Signal Generator-1 and-2
* Frequency | Specified frequency range
s Stability Within+5 x 108 =
e Modulation accuracy Within 3% of RMS, vector error
S (recommended value)
s Moduiatlon rate’ - i"ﬁ T 4 kbaud .
S Adjacent channel coupled power : ;“ 86 dB or greater at+ 50 kHz off (recormended
Tl e oo o value)
... 87 dB or greater at £ 100 kHz off (recommended
value)
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Pattern Generator-1

« Clock accuracy Within +1 x 10-6

» Generated pattern - To continuously generate the standard coded test signals

(511-bit Binary Pseudo Randoin Noise Sequence based
- on CCITT V.52) in user specific chazmels As well, rust

generate spec1f1ed pattems as required for

communication in other channels. ' o

Pattern Geiﬁaﬁ;tovi " ) .
« Clock accuracy Within £1 x 106

» Generated pattern To continuously generate digital signals (32, 767-bit

Binary Pseudo Random Noise Sequence based on CCITT
0.151).

(C) State of Radio Under Test |

(a)

(b)

Set the radio under test for_feceptioh’ at the test frequency.

Demodulation data is to be user specific channel portions (standard coded test signal

_portiong). _

(D) Measurement Procedures

(a)

®

Set the RF signal generator-1 to the test frequency.

Set the RF signal generator-2 to the spurious frequency(*).

RF s'ign'al' generator-1 i$ to transmit continuously. With the power meter, adjust the

output of RF signal generator«-l to obtam a signal level equal to [standard sensitivity +

~ 3dB.

(d)

@

RF signal generator-2 is to transmit continuously. With the power meter, adjust the
output of R¥ signal generator-2 to obtain a signal level equal to (standard sensitivity +
3 dB) + (spurious response specification) [dBu] . Then, change switches and apply the
signal to the radio under test.

With the BER(blt errol rate) tester accumulate the bii strings in the user specific
channels and measure the b1t error rate for at least 2556 bits.

(*) Spurious frequency is the frequency of undesired signals which degrade a bit error rate
and must be ascertained. As one method of measuring this, usé a receiver capable of
receiving IF frequenmes and spec;tfy the spunous frequency from the IF level of the radio
under test. :
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(3) Adjacent Channel Selectivity

(A) Test Set-up

PN Pattern RF Signal Maulti-port Power
Generator-1 Generator-1 " PAD Meter
PN Pattern RF Signal Radio BER.
Generator-2 Generator-2 Under _’I‘est Tester

(B) Test Equipment Requirements/Conditions -
(a) RF Signal Genefa_tor~_1_ and -2
Specified frequency range

Within +5 x 10-8

Within 3% of RMS. vector error
(recommended value)

» Frequency
= Stability

» Modulation accuracy

» Modulation rate S 4 kbaud

* Adjacent channel coupled power 75 dB or greater at + 25 KHz off (recommended
value)

(b) Pattern Generator-1

» Clock accuracy " Within £1 x 10-6
To continuously generate the standard coded test
signals (511-bit Binary Pseudo Random Noise
_ Sequence based on CCITT V.52) in user specific
channels. As well, must generate specified
patterns as required for communication in other
channels,

* Generated pattern

(c) Patte_rﬁ Generator-2-
» Clock accuracy Within +1x 106

_» Generated pattern To continuously generate digital signals (32,767

-bit Binary Pseudo Random Noise Sequence based
on CCITT 0.151).
(C) State of Radio Under Test
(a) ‘Set the radio under test for reception at the test frequency.

(b) Demodulation data is to be user specific channel portions (standard coded test signal
portions). '

256



RCR STD-32A

(D) Measurement Procedures

(a)

)

©

)

(e)

Set the frequency of the RF signal generator-1 to the test frequency.

Set the frequency of the RF sig.nal. generator-2 to the adjacent chzmﬁéi frequency of the
test frequency [+25 kHz (or -25 kHz)]. L

RF signal generator-1 is to transmit continuously . With the power meter, adjust the
output of RF signal generator-1 to obtain a signal level equal to [standard sensitivity +
3dB].

RE signal generator-2 is to transmit continuously. With the power meter, adjust the
output of RF signal generator-2 to obtain a signal level equal to (standard sensitivity +
3 dB) + (adjacent channel selectivity specification) [dBu] . Then, change switches and
apply the signal to the radio under test.

With the BER(bit error rate) tester, accumulate the bit strings in the user specific
channels and measure the bit error rate for at Jeast 2556 bits.

(4) . Intermodulation characteristics

“(A) Test Set-up

RF Signal
Generator-3

PN Pattern RESignal | | Muli-port BER.

| Gererator-1 | Generator-1 | PAD . Tester
PN Pattern RF Signal
Generator-2 Generator-2

(B) Test Equipmeht Requirements/(londitibns' ”

@

RF Signal Generator-1 and -2

 Frequency Specified frequency range
» Stability = - ' o - Within £5 x 10-8
. Modulation acéﬁracy | Within 3% of RMS. vector erro'r.

(recommended value)

» Modulationrate - - ¢ 4 kbaud

| _ . ,Adjacent' chai_mel éouple:d_ power 87dB or gfeéter at £100 kHz _6ff (recommended

value)
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(b)

@

(d)

RF Signal Generator-3
* Frequency - - . .. - Specified frequency range . . .
s Stablllty - thm +5 X 10“
. Adjacent channel coupled powcr 93 dB or. greatcr at +50 kHz off (recommended
value)
"Pattern Generator-1
» Clock accuracy Within 1 x 106
= Generated pattern.. ... ... - To continuously generate the standard coded test
SO O T SN - signals (511-bit Binary Pseudo. Random Noise
- Sequence based on CCITT V.52) in user specific
channels.:: . As well; must generate specified
patterns as requlred for communication in other
| channels. - ‘
Pattern Generatoi-2
s Clock accuracy Within£1 x 106~ 7
* Generated pattern To continuously generate digital signals (32,767

-bit Binary Pseudo Random Noise Sequence based
on CCITT O. 151)

{C) State of Radid UnderlTest; o

(a)
(b)

Set the radzo under test for receptlon at the test: frequency

Demoduianon data is to be user spemﬁc channel portzons (standard coded test szgnal
portions), .

(D) Measurement Procedures

(@)
)]

(©)

(d)

Set the frequency of the RF signal generator-1 t_o__th_e_ test frdquency. o

Set the frequency of the RF signal generator-3 to the test frequency +50 kHz (or -50
kHz), and that of the RF signal generator-2 to the test frequency +100 kHz (or -100°
kHz).

RF signal generator-1:is to transmit continuously . With the power meter, adjust the

output of RF szgnal gcnerator—l to obtam a signal level equal to {standard sensitivity -+
3 dB).

RF signal generator-3 is to transmit unmodulated signal continuously and RF signal

generator-2 is to transmit continuously. With the power meter, adJust the outputs of RF

- signal genera{or~2 and -3 to obtam a mgnal level equal to (standard sensitivity + 3 dB)

+ (intermodulation characteristic spec1f1cat10n) [dBu] . Then, change switches and
apply the signal to the radio under test.
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e}y With the BER(bit error rate). tester, accumulate the bit strings in the user specific
channels and measure the bit error rate for at least 2556 bits.

.. (5),. Conducted Spurious Enﬁssion.. 3
{A) Test Set-up
Radio | Dummy-load Spectrum
Under Test (Attenuator) Analyzer

Compu;ér '

(B) Test Eqﬁipmcn; _Requiremcms/Conditions
@ Attenu-at'ic.)n of the dummy load (attenuator) is to be éﬁﬁrox. 20 dB.-
(b) Setting of spectrum analyzer is as follows:

» Center frequency Conducted spurious frequency

» Sweep frequency bandwidth O Hz -

» Resolution bandwidih Approx, 100 kHz _

» Video bandwidth Same as resolution bandwiﬁth

» Y-axis scale 10 dB/div. “

« Input level 70 ~ 90 % of full scale for the maximum amplitude; or as

large as possible if the amplitude is small.

o Sweep mode Single sweep
» Sweep time 27 ms or less
¢ Detect mode Sample mode

(C) State of Radio Under Test
Set the radio under test in reception mode and able to receive at the test frequency.
(D) Measurement Procedures
(@) Set the center frequency of the spectrum analyzer to the spurious frequency.
(b) Measure the power distribution by the spectrum analyzer with single sweep.
(c) After the sweep is finished, read the sampled data into the array variables of the

computer. For burst emission, include all sampled data within a burst segment; for a
continuous emission, include all sampled data within the sweep segment.
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(d) Convert the read data in'dBm to the antl—log of power drmensmn(Watt)

(e) Average the converted anti-log data to obtain average power values. For burst
emission, data within bursts are averaged. For a continuous emission, data within
sweep segments are averaged. Sampling intervals are the reciprocal of twice of the
frequency difference between outer subcarriers(36 kHz), or less.

(6) Radiated Spurious Emission

(A) TestSetup

Dumm 3mor30m
load Y Test Site Measurement
7 Antenna
' : " | Spectrum
7 Analyzer
RF Signal Reference Antenna
Generator (A f2-dipole) .

(B) Test Equipment Requirements/Conditions

Samie as “6.1.1 (7) Radiated Spurious Erﬁission (Transmitter) (B)L;"' e
(C) State of Radio Under ..T.est. :

Set the radio under test for reception at the test frequency.

5] Meas.m;c.a‘n.xent lf:’.ro.éedure‘s. | |

Same as “6.1.1 (7) Radiated Spurious Emission (Transmitter) (D).”
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6.2 Measuring Methods for a Repeater Station

(1) * The operating mode of a repeater station is as shown in the table below . -

Operation for Transmitter Measurement | Operation for Receiver Measurement
Transmit Mode Synchronization Receive Mode Synchromzauon
Mode R o Mode - '
Continuous Master Mode Continuous Asynchronous
Transmission Synchronization Signal Reception | Reception -
Burst Signal Windowed
Reception -1 Reception

(2) A standard coded test signai used for modulation is to be the 511-bit Bmary Pseudo Random
Noise Sequence(CCITT V.52) and is to be sent on User Specaﬁc Channels or all siots.

6.2.1 Transmitter
(1) Frequency Tolerance
1.  Frequency Tolerance(Frequency Counter Method)

(A) Test Set-up

Radio
Under Test

Frequency
Meter

Dummy-load
{Attenuator)

(B) 'Test Equipment Requirements/Conditions
(a) A frequency counter is to be used as a frequency meter.
(b) The frequency counter has an accuracy to within one-tenth of the frequency
tolerance specification by calibrating with a known frequency, or by mixing down
the input signal with a known frequency.

(C) State of Radio Under Test

(a) Set the radio under test in a test mode which outputs an unmodulated carrier(Center
frequency). S

(b) Or, set the radio under test in a test mode which outputs an unmodulated signal from
only one of the four subcarriers. In this case, the subcamer frequency(offsct from
the main carrier) is added to the measured value. -

(c) Set the radio under test for transmission ai the test frequency.

(D) Measurement Procedures

Measure the frequency after warm-up time elapsed.
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(Ey Other Methods

The frequency of a reference oscillator output can be measured. directly if a radio under test
is designed such that the frequency accuracy of the reference oscﬁiator is equal to the

frequency accuracy of the transmltter output

I Frequency Tolerance(Spectrum Analyzer Method) e

(A) Test Set~up

PNPattern | | Radio B
Generator | .. . {|UnderTest§

Dummy-load
(A_;tenuat_or)

(B) Test Equipment Requirements/Conditions

(a) A digital storage type spectrum analyzer is to be used. -

(b) Setting of spectrum analyzer is as follows:

* Center frequency

s Sweep frequency bandw1dth

« Resolution bandwzdth o

« Video bandw1dth

+ Y-axis scale

= Input level

e Samplmg pomts”‘ ;

. Sweep time

| .Every sample covers the who}e slot under
measurement (AGC preamble + M16QAM burst). (90
sec or longer for 1001 points, for example)

° Sampimg mode

. Sweep mode

S (C) State of Radio Under Test ..

Set the radio under test for transmlssmn at the test frequency

(D) Measurement Procedures. .

Measure the frequency at the deepest point of the central dip of spectrum of the four

subchannels.

Carrier frequency

2~20kHz

" Approx. 100 Hz

analyzer

Positive peak

Siﬁgie s‘weep
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1II. Frequency Tolerance(Lissajous Method)

~-{A) Test Set-up. -

RCR STD-32A

(B) Test Equipment Requirements/Conditions

(a) The RF signal generator-1 can output & stable unmodulated signal at'"thé frequency

around 1MHz lower than the test frequency.

Mixe
PN Pattern Radio Dummy-load Oscillo-
(Generator Under Test {Attenuator) scope
RF Signal RF Signal
Generator -1 Generator -2

() The RF sigrial_genérétor—Z can output a stable ﬁhmo‘duiated signal around 1MHz.

© (C). “State of Radio Under Test

-+ Set the radio under test for transmission at the test frequency.

' () Measurement Procedures

(a) Generate the standard coded test signal or the code signal with fixed pattern with the

patteri generator.

(b)

(©)

Adjust the frequency of the RF signal generator-2 {0. st{)p Lissajous Figure (on the
oscilloscope screen) which formed by the mixed-down signal and output signal of
the RF signal generator-2.- - : :

Measure the frequencies of the RF signal generator-1.and -2, Fi and F2, by the
frequency counter , then compute the test frequency F by the following formula ;

F=¥F1+F2

IV. Frequency Tolerance (Phase Locus Method) -

(A) Test Set-up

‘. PN Pattern - |} Radio . Dummy-load Frequency
Generator Under Test (Attenuator) © Meter
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(B) Test Equipment Requirements/Conditions

The frequency meter is to be a frequency measuring equipment described in (8) “Modulation
Accuracy”.

(C) State of Radio Under Test .

Set thé_radio iznder test for tra.n.sn.zi.ss.,ion at the test fréi]ﬁéncy;

'(D)i. Measurement Procedures o

Measu're'tﬁe output frequency of t.he.radio under test by the frequency meter.
(2) Strength of Spurious Emission

(A) Test Set-up

PN Pattern Dummy-load S Carrier Spectrum
Generator (Attenuator) |- _Qpll:)irﬁgloﬂ ~ ] Analyzer
Computer

- (B) Test Equipment Requirements/Conditions

(a) Use the carrier suppression filter as required. Attenuation at the carrier frequency is to
"be 30 dB or more. N SIRNF el

(b) A digital storage type spectrum analyzer is to be used.
{€)- Setting of spectrum analyzer is as follows: -
+ Center frequency Spurious frequency

« Sweep frequency bandwidth 0 Hz

» Resolution bandwidth 30 kHz -

* Video bandwidth Same as resolution bandwidth _

* Y-axis scale _ 10 dB/div.

« Input level . 70 ~ 90% of fuiI scaie.fo_r the maximum amplitude.
«Sweepmode Single sweep .. o

» Trigger mode Free-run or Video-trigger (Adjustment may be needed

though generally positive voltage)
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* Sweep time

e Detect mode

(C) State of Radio Under Test

27 ms or less

Sample mode

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

(a) Center Frequency Setting

RCR STD-32A

Set the center frequency of the spectrum analyzer at the spurious frequency.

(b) Measurement of Power Distribution

Measure the power distribution by the spectrum analyzer with single sweep.

(c) Data Reading

After the sweep is finished, read the szirripled data in and out of the méasurihg slot into the

array valuable in the computer.

() Antilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension(Watt)

(e) Averaging Power

Compute average powers from the converted data in and out of the measuring slot
separately. Sampling intervals are the reciprocal of twice of the frequency difference
between outer subcarriers(36 kHz), or less.

(3) Occupied Bandwidth

(A) Test Set-up

PN Pattern
Generator
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(B) Test Equipment Requirements/Conditions -

(a) A digital storage type spectrum analyzer i$ to be used.

(b) Setting of spectrum analyzer is as follows:

« Center frequency

* Sweep frequency bandwidth
» Resolution bandwidth

e Video bandwidth

* Y-axis scale

» Input level

» Sampling points
* Sweep time
. Detect mode

s Sweep modc

" Carrier fréquency

Approx. 75 kHz

Approx. 100 Hz _
Same as resolution bandwidth
10'dB/div.

Carrier signal level to be at least. 50dB higher than
internal noise of spectrum analyzer

" 400 points or more.(e’;'g. 1001 points)’

Smaller time as far as measurement error is negligible

Positive peak

| Single.éweep

(c) The computer internal or external to the spectrum analyzer is to process the data
measured by the spectrum analyzer

(d) Data transmlssmn rate is adjusted to the specification of the radio under test.

(C) State of Radio Under Test

.. Set the radio under test for transmission at the test frequency. .

(D) Measurement Procedures

(a) Measurement

Measure the power distribution by the spectrum analyzer with single sweep.

®) Data Reading

After the sweep is finished, read the sampled data in and out the measuring slot into the

array valuable in the computer.

(c)_ ' Antilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension (may be relative numbers).
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(d) Total Power Computation

Sum up all of the converted sample data, and save it as the total power.

(¢) Compute the Lower Limit Frequency

Sum ﬁp_th@_ converted satnpie data successively ﬁiﬁwards from the lowest freciuenéy poimnt,
and find the sample point where the sum reaches 0.5% of the total power. Convert the
sample point to the frequency and save it as the lower limit frequency.

() Coxhpute the Upper Limit FrequencCy

Sum up the converted sample data successively downwards from the highest frequency
point, and find the sample point where the sum reaches 0.5% of th_e__to_t_al power. Convert the
sample point to the frequency and save it as the upper limit frequency. '

(g) Compute the Occupiéd Bandwidth

Compute the Occupied Bandwidth as"‘Upper Limit Fi'equenc:)'r"’ - “Lower Limit Frequency™.

(4) Antenna Power Tolerance

L

Antenna Power Tolerance() .

(A) Test Set-up

PN Pattern Radio . I . }Dummy-load Power
Generator Under Test (Attenuator) Meter

(B) Test Equipment Requirements/Conditions

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures '
(a) Measure the power (Pm) by the power meter for sufficiently long time.
(b) The average power of the repeater station is :

“P=Pm
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II. Antenna Power Tolerance(II)

(A) Test Set-up

PN Pattern Radio ' Dﬁmfniv»load | Spectrum
Generator Under Test || (Attenuator) Analyzer

Z8

Computer
" (B) Test Equipment Réciuir_éménfs/Cdnditions o
(a) A digital storage type spectrum analyzer is to be used.
(b) Setting of spectrum analyzer is as follows:
» Center frequency Carrier frequency
* Sweep frequency bandwidth 0 Hz
* Resolution bandwidth Approx. 100 kHz
* Video bandwidth Same as resolution bandwidth
° Y-axis scale 10 dB/div.
Inputlevel . - T M0~ 90% of full scale for the maximum amplitude.
* Sweep mode - Single sWeep DR
* Trigger mode Free-run
» Sweep time 27 msor less’
* Detect mode Sample mode. - .

(C) State of Radio Under Test
Set the radio under test for transmission at the test frequency. .
(D) Measurement Procedures. -

(a) Measurement

Measure the power distribution by the spectrum analyzer with single sweep.
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(b) Data Reading

After the sweep is finished, read the samﬁlcd data in the sweeii segment into the array
valuable in the computer. o S

(¢) Antilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension (may be relative
numbers).

(d) Compute Power
Compute the average of the converted data for the avcré:ge' power.

S.ampling interval is the recipi‘oéal of twice of the frequency.difference between outer
subcarriers (36 kHz), or less.

(5) Adjacent Chénhel Coupled Power

(A) Test Set-up

PN Pattern || Radio = Dummy-load Spectrum
Generator Under Test (Attenuator) Analyzer
Computer
(B) Test Equipment Requirements/Conditions
(a) A digital storage type spectrum analyzer is to be used.
(b) Setting of spectrum analyzer is as follows:
= Center frequency Carrier frequency
« Sweep frequency bandwidth Approx. 100 kHz
« Resolution bandwidth Approx. 1 kHz
+ Video bandwidth 3 times of resolution bandwidth
« Y-axis scale 10 dB/div.
+ Sampling points 400 points or more(e.g. 1001 points)
* Sweep time Smaller time as far as measurement error is negligible
« Input level Around the max. linear regioh of the mixer interal to the

spectrum analyzer. (e.g. -10 dBm~ -30 dBm)
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©

* Display mode Max. hold
~* Detect mode . Pos_itivc; peak
. S\.{feéf)'.mbcllé | Smgle s.».v.éep
The computer internal or external to the spectrum analyzer is to process the data

measured by the spectrum analyzer.

" (C) Staté of Radio Undet Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

(a)
(b)

(©

@ .

After the sweep is finished, read all of the sampled data into the array variable in the

" computer.

Convert-all of the data in dBm to the anti-log of power dimension (may be relative
numbers), ' ‘ o o

Sum up all of the converted data, and save it as the total power{Pc).

Compute the Upper Adjacent Channel Coﬁinled Power(Pu)

<+ Read-all of the sampled data, which fall into the specified bandwidih(18 kHz)

(e)

()

centering at +25 kHz(channel spacing) away from the carrier, into the array variable
~ in'the computer.

¢ Convert all of the data in dBm to the anti-log of power dimension, then sum them
up(Pu) .

Compute the Lower Adjacent Channel Coupled Power(P)
* Read all of the sampled data, which fall into the specified bandwidth(18 kHz)
centering at -25 kHz(channel spacing) away from the carrier, into the array variable in

the compater.

* Convert all of the data in dBm to th:e,anti~10g Qf powér dirﬁ_ension, then sum them

Get the measurement tesults by the following formulas :

Upper Adjacent Channel Coupled Power Ratio = 10 log (Pc/Pu)

Lower Adjacent Channel Coupled Pover Ratio = 101og (Pc/Ply

The results are expressed in dB.
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“(6) * Radiated Spurious Emission

(A) Test Set-up

PN Pattern
Generator .

' Racl;.” N Imor30m’
10 Dummy- 1 Tegt Site Measurement
Under Test § . load -] - \J/ Anemna
. . . Spectrum
Y7 Analyzer
RF Signal .l Reference Antenna
Generator (\/2-dipole)

" (B) Test Equipment Requirements/Conditions

(b)

©

Terminate antenna terminal of the radio under test with dummy load..

Take measurements at an open test site in accordance with TEC Pub. 489-6 Annex K if
one edge of the radio housing exceeds 60 cm or if the measurement frequency is less
than 100 MHz. Otherwise, take measurements at an open test site in accordance with
Anmnex K or L. ' '

At frequencies 300 MHz or higher, it is best to suppress any ground reflected waves in
order to avoid any trouble caused by increased complexity of the height pattern. For
this, the measurement antenna is of high directivity and the height of the radio under
test is as high as possible. If ground reflected waves cannot be suppressed adequately,

~ arrange a shielding curtain around the center, or deploy a radio wave absorber.

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

(a)
(b)

(c)
(@

(e)

Set the radio under test 6_:__1 a rotating stand and check if any spec_tnim within a specified

~ frequency range.

Tune the spectrum analyzer with one given frequency component from the spectrum
ascertained in {(a). . :

Vertically polarize the measurement antenna.
Rotate the stand and obtain the maximum reading of the spurious power.

Vary the measurement antenna height between 1 meter 1o 4 meters above the ground

" for the maximum reading of the spurious power .
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®

(g
;)

@

@
(k)

)

(m)

(n)

Repeat Steps (d) and (e) until the maximum reading does not increase any more, and
record the frequency, the maximum reading of the spurious power and measurement
antenna height at this point.

Horizontally polarize the measurement antenna, and repeat steps (d) - ().

Pérfotm steps (b) - (g) for all the frequency compon_enté determined in. step (a).”
Replace the radio under test with a reference antenna fed by an RF signal generator,
Tune the reference antenna to the frequency component measured in step ().

Vertically polarize both the reference antenna and the measurement antenna.

Vary the measurement antenna height between 1 meter and 4 meters above the ground
and adjust the output level of the RF signal generator so that the maximum reading of

the spectrum analyzer obtained during this antenna adjustment matches the maximum
value obtained in step (f). Record the output level of the RF signal generator and the

~ height of the measurement antenna at this point.

_Horizbﬁtally'p'oiaﬁée bdth_ the refeif_énce ahten_na_énd 'th'fc. niéaSi;texfient antenna and-
repeat step (). '

Repeat steps (j).- (m) for all frequency components measured up to step (m).

(E) Computation of Results

'R'a(_i'_i'atgd SPufiﬁ)us___g_rﬁxission_ is the s'u'm_ of the output levels of the RF signal generator as
obtained in procedure (d), the gain of the reference antenna and the correction for the cable loss
between the RF signal generator and the reference antenna.

(7) Accuracy of Data Transmission Rate

{A) Test Set-up

PN Pattern |-
Generator |8

Radio
Under Test

Duiumy—ioad

Frequency g
Counter '

(B) Test Eqﬁipinent Requireménts]Conditions

A frequency counter is to have the resolution one digit higher than the specification of the data
transmission rate(clock frequency tolerance).
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(C) State of Radio Under Test
Set the radio under test for transmission at the test frequency.
(DY Measurement Procedures
Measure the clock frequency of the radio under test.
(E) Computation of Results
Compute the deviation of the measurement in procedure (D) to the nominal value.
(8) "Modulation Accuracy
(A) Definition of the modulation Accuracy
If the ideal transmitter output signal is passed through the ideal receive root roll-off filter, then
each symbol of the signal is sampled at ideal timing, there is no symbol interference among
symbols. However, in an actual transmitter output signal, symbol interference among symbols
occurs because the transmission path deviates from the ideal characteristics. The modulation

accuracy can be obtained by measuring symbol errors caused by symbol interference. Fig. 6.2-1
illustrates such symbol errors.

Error }l
" (Difference between signal - :

- positions of a subsymbol

T : YoulTe
and the reference symbol: ' A/ .
template)

- Sync and Pilot Symbols

Fig. 6.2-1 Signal Consteflation Diagram

The formula defining the modulation accuracy is shown below ;

13 v e viovol
N 2! Vini cLexp(jo) - Vi- Vo
£ = iz - -

*100%
Yo
where ; i : Subsymbol number
N : Total number of subsymbol for the measurement
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Vmi
Vi
Vo

o

¢

Yo -

: Vector of i-th subsymbol

: Reference Symbol vector determined by the i-th subsymbol .
: Origin offset level

: Gain parameter(scalar value) .

: Phase parameter (scalar value)

+ Maximum magnitude of the Signal Constellation Diagram (V 18).

Unknown parameters Vo, & and ¢ are chosen for the minimum value of the modulation
accuracy € given by the above formula,

(B) Test set-up

PN ?attem
Generator

Dummy-load |
.(At.tgr.nua:tf.)r)l : Mind;l};ﬁ?‘

(C) Test Equipment Requirements/Conditions

The digital modulation analyzer is to have a function of the receive root roll-off filter, and have
capability to measure the 100t mean square of the dlfference between actualiy transrmtted mgnal
and the reference symbols. '

(D) State of Radio Under Test .~

Set the radio under test for transmission at the test frequency.

(E) Measurement Procedures

(@) Measure the error on each subsymbol which is the difference between reference and
actually transmitted subsymbol positions on the signal constellation plane.

(b) Sum up square of all errors. obtained in (a), divide it by the number of subsymbols
contained in four subchannels(or number of measured subsymbols), then get its square
root. The total number of subsymbols is to be 240.

(%) Subcarrier Frequency Tolerance

. Frequency Tolerance (Frequency Counter Method)

(A) Test Set-up

Same as (1) L. “Frequency Tolerance (F_requency Counter Method)”.
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(B} Test Equipment Reguirements/Conditions
(a) A frequency counter is to be used as a frequency meter.
(b) The frequency counter has an accuracy to within one-tenth of ‘the frequency

tolerance specification by calibrating with a known frequency, or by mixing down
the input signal with a known frequency.” -~ R :

(C) State of Radio Under Test -

(a) Sét the radio uﬁder teét iﬁ a test mo&e which will. output an unrﬁéd;;la;ted sigx;al from
only one of the four subcarriers at a time, but any of the four subcarriers can be
selected. : EIRERE : '

(b) Set the radio under test.for transmission at the test frequency. -

(D) Measurement Procedures
Measure the frequency after warm-up time elapsed.
(E) Other Methods
The frequency of a reference oscillator output can be measured directly if a radio under test
is designed such that the frequency accuracy of the reference oscillator is equal to the
frequency accuracy of the transmitter output,
Frequency Tolerance (Phase Locus Method)
(A) Test Set-up
Same as (1) IV. “Frequency Tolerance (Phase Locus Method)”.
(B) Test Equipment Requirements/Conditions
Same as (1) IV. “Frequency Tolerance (Phase L.ocus Method)™.
(C) State of Radio Under Test
Set the radio under test for transmission at the test frequency.

(D} Measurement Procedures

Measure the four subcarrier frequencies of the output of the radio under test by the frequency
meter.
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(10) Subsymbol Timing Synchronization
(A) Test Set-up
Same as (8) “Modulation Accuracy”.
(E) TestrEquipmex.".lt kéquirefﬁents/(ﬁondﬁioﬁs — |
The digital modulation analyzer is to be have the function to detect. the best symbol
synchronization timing of four subcarriers independently, in addition to the functions for the
modulation accuracy measurement. L S

) (C). S.tate‘ of Ré.ﬂio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

Compute the timing differences among the symbol synchronization timings detected on each
subcarrier independently.
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6.2.2 . Receiver -
(1) Receiver Sensitivity

I.  Receiver Sensitivity (Static)

(A) Test Set-up

Power
Meter
PN Pattern RF Signal Radio BER.
(Generator Generator Ender Test Tester
(B) Test Equipment Requirements/Conditions
(a) RF Signal Generator
« Frequency Specified frequency range
+ Stability Within 5 x 108
» Modulation accuracy Within 3% of RMS. vector error
(recommended value)
» Modulation rate 4 kbaud
(b) Pattern Generator
» Clock accuracy Within +1 x 106
« Generated pattern To continuously generate the standard coded test

signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in user specific
channels. As weH, must generate specified patterns as
required for communication in other channels.

(C) State of Radio Under Test

(2) Set the radio under test for reception at the test frequericy.

(b) Demodulation data is to be user specific channel portions (the standard coded test
signal portions).

(D) Measurement Procedures

(a) Set the frequency of the RF signal generator to the test frequency.
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(b) RF signal generator is to transmit continuously or a burst. With the power meter,
adjust the RF signal generator outputs to obtain a signal level equal to the standard
sensitivity level (static). Then, change switches and apply the signal to the radio
under test.

(c) With the BER(bit error rate) tester, accumulate the bit stream in the user specific
channels and measure the bit error rate for at least 2556 bits. :

II.  Receiver Sensitivity (Faded)
(A) Test Set-up.

(@) With Diversity

Power
Meter

PN Pattern RF Signal Fading Radio BER.
Generator QGenerator Simulator Under Test ¥ Tester
(b} Without Diversity
~ Power
Meter
PN Pattern RF Signal Fading Radic B.ER.
Generator Generator Simulator. Under Test Tester

(B) P Equf;bméﬁ_f Re quircmerité/donditions
@ RFSignal Generator

T Fgegueﬁcy" B Specified frequency range

» Stability Within +5 x 10-8
* Modulation accuracy . Within 3% of RMS. vector error

(recommended value)
-«Modulationrate .- . - 4kbaud.

(b) Pattern Generator.

» Clock accuracy Within £1 x 10-6
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o Generated pattern - To continuously generate the standard coded test

signals (511-bit Binary Pseudo Random Noise

Sequence based on CCITT V.52) in user specific
- ‘channels. As well, must generate specified patierns as
. required for communication in other channels.

(c} Fadmg Slmuiator

In accordance with IEC Pub. 489-6 Annex C. Maximum Doppler frequency is to be 40
- Hz (800 MHz band) and 70 Hz (1.5 GHz band) of Rayleigh fading

{C) State of Radio Under Test

(a)
| - (®

Set the radio undcr test for reception at the test frequcncy.

Demodulation data is'to be user specific channel portions (thc standard coded test

. s1gnal portlons)

) Méés’_ufémc_nt Procedures

_@ .

(b)

)

Set the frequency of the RF”signa'I generator to the test frequency.

RF signal generator is to transmit continuously or a burst. With the power meter,
adjust the RF signal generator output to obtain a signal level equal to the standard
sensitivity level (mean value with fading). Then, change switches and apply the
s1gna1 to the radio under test. ' o

Wlth the BER(bIt error ratc) tester, accumulate the bit strings in the user specific
channels and measure the bit error rate at minimum for the larger of 2556 bits or

43,200 x Bit Rate (bps) . S S .
Vehicle Speed (km/h)  x Test Frequency (MHz) Bit Rate(bps) : 64,000

(2) Spurious Response

(A) Test Set-up

PN Pattern RF Signal Multi-port -1 Power

Generator-1 Generator-1 | | | PAD . Meter

PN Pattern RF Signal “ Radio |1 BER.
Generator-2 Generator-2 Under Test Tester

-. (B) "Tcst Equipmcnt Requircments/Ccnditions "

(a) RF Signal Generator-1 and -2
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» Frequency - Specified frequency range
CeSwmbiliy © Within £5 x 108
* Modulation accuracy - Within 3% of RMS. vector error
Co I - (recommended value)
= Modulation rate 4 kbaud
* Adjacent channel coupled power 86 dB or greater att + 50 kHz off (recommended
TR - = value) - :
87 dB or greater-at £ 100 kHz off (recommended
value)
(b) Pattern Generator-1
= Clock accuracy Within +1 x 10-6
s Generated pattem ~~~~ To continuously generate the standard coded test

signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V. 52) in user specific
channels. As well, must generate specified
patterns as reqmred for commumcatlon in other

channels.
(c) Pattern Generator-2
'-Cléck"accﬁ"r'acy o Within +1 x 10‘
* Generated pattern To continuously generate d1g1tal mgnais (32,767-bit
Binary Pseudo Random Noise chucnce based on CCITT
0.151). .. SRS

(C) State of Radio Under Test
(a) Set the radio uhder test for reception at the test frequency.

(b) Demodulation data is to be user specific channel portions (stahdard c.o.c.iec.:l. test s'ignai
portions). ‘

(D Measure:mentE Procedures
(a) Setthe RF signai generator-1 t6 the test .fréc.;ue:.r.lcy.-
(b) Set the RF s1gnal generator~2 to the spurious frequency(*)
(cy RF s1gnal generator—l is to transmit contmuously ora burst .Wlth the. i)ower meter,

adjust the output of RF signal gencrator—l to obtam a sxgnal levei equai to [standard
sensitivity + 3 dBlL :
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(d) REF signal generator-2 is to transmit continuously or a burst. With the power meter,
adjust the output of RF signal generator-2 to obtain a signal level equal to :

. (standard sensitivity. + 3 dB) +(spurious response specification) [dBu]

Then, change switches and apply the signal to the radio under test.

(e) With the BER(bit error rate) tester, accumulate the bit strings in the user specific
channels and measure the bit error rate for at least 2556 bits.

(*) Spurious frequency is the frequency of undesired signals which degrade a bit error rate
and must be ascertained. As one method of measuring this, use a receiver capable of

receiving IF frequencies and specify the
under test.

(3) Adjacent Channel Selectivity

(A) Test Set-up

spurious frequency from the IF level of the radio

PN Pattern RF Signal Mukti-port -1 Power

“| Generator-1 Generator-1 PAD I Meter
PN Pattern RF Signal Radio B.ER.
Generator-2 [ - | Generator-2 - Il Under Test Tester

(B) Test Equipment Requirements/Conditions = .

(a) RF Signal Generator-1 and -2

» Frequency
= Stability

« Modulation accuracy

» Modulation rate

+ Adjacent channel coupled power
(b) Pattern Generator-1

» Clock accufacy

» Generated pattern

Specified frequency range
Within +5 x 108

Within 3% of RMS. vector error
(recommended value)

4 kbaud

75 dB or greater at = 25 kHz off (recommended
value) S

Within £1 x 106 -

To continuously generate the standard coded test
signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in user specific
channels. As well, must generate specified
patterns as required for communication in other
channels.
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.(¢). Pattern Generator-2

» Clock acé'ufaéy' i

* Generated: pattern.. .~

 Within £1 x 106
To continuously generate digital signals (32,767

-bit Binary Pseudo Random Noise Sequence based
. ..on CCITT O.151). L

(O State of Radio Under Test

(a) Set the radio under test for reception at the test frequency.

(b) Demodulation data
o 'ptmi_cn's)_;" '

is to be user specific channel portions (standard coded test signal

(D) Measurement Procedures

(a)
(b)

©)

Set the frequency of the RF signal generator-1 to the test frequency.

Set the frequency of the RF signal generator-2 to the adjacent channel frequency of
the test frequency [+25 kHz (or -25 kHz)].

RF signal generator-1 is to transmit continwously of a burst, With the power meter,
adjust the output of RF signal generator-1 to obtain a signal level equal to [standard

- sensitivity.+.3 dB].

o @

RF signal generator-2 is to transmit continuously or a burst. With the power meter,
adjust the output of RF signal generator-2 to obtain a signal level equal to ;

(standard sensitivity + 3 dB) + (adjacent channel selectivity épeéifiééfidn.)"[dim]' B

Then, change switches and apply the signal to the radio under test.” =~

(e)

With the BER(bit erfor rate) tester, accumulate the bit strings in the user specific
channels and measure the bit error rate for at least 2556 bits.

(4) Intermodulation characteristics

(A) Test Set-up

Power
Meter

RF Signal
Generator-3

PN Pattern
Generator-1

RF Signal
Generatpr— 1

- Matti-port
PAD

Radio
Under Test

~BER,
Tester

: PN_ Pattern

| Generator2 [~

* RE Signal ..
Generator-2 [

282




RCR STD-32A

'(B) Tcst Equzprnent Reqmrements/Condmons AR

(a) RF Signal Generator-1 and -2

“eFrequency - o Specified frequency range
 » Stability | Within +5 x 10-8
+ Modulation accuracy Within 3% of RMS. vector error

(recozmnended value)

« Modulation rate . 4 kbaud -

* Adjacent channel coupled power 87 dB or greater at £100 kHz off {(recommended
' value)
(b) RF Signal Generator-3
= Frequency . .. . Specified frequency range
« Stability ' ' Within 5 x 10°8 '
« Adjacent channel coupled power93 dB or greater at +50 kHz off (recommended
value)
(¢) Paitern Generator-1
» Clock accuracy Within £1 x 106
» Generated pattefﬁ . .To contmuously generate the standard coded test

signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITTV.52) in user specific
channels. As well, must generate specified patterns
as required for communication in other channels.

(d) Pattern Generator-2

e Clock accuracy Within +1 x 10-6

» Generated pattern - To continyously generate digital signals (32,767 -bit
Binaty Pseudo Random Noise Sequence based on
CCITT O.151).

{C) State of Radio Under Test
(a) Set the radio under test for receptlon at the test frequency

(b) Demodulation data is to be user spemfm channel portions (standard coded test signal
portions).

(D) Measurement Procedures

- (a)... Set the frequency of the RF signal generator-1 to the test frequency.
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(b) Set the frequency of the RF signal generator-3 to the test frequency +50 kHz (or -50
kHz), and that of the RF signal generator -2 to the test frequency +100 kHz {or -100
kHz}.

(¢) RF signal generator-1 is to transmit continuously or a burst. With the power meter,
adjust the output of RF 31gnal generator~1 to the level equal to [standard sensitivity + 3
dB].

(d) RF signal generator-3 is to trénSmit continuously or a burst with unmodulated signal
and RF signal generator-2 is to transmit continuously, With the power meter, adjust the
outputs of RF signal generator-2 and -3 to the level equal to :

(standard sensitivity + 3 dB) + (intern_riodulation characteristic spec'ifica'tion) [dBu]
Then, change switches and apply the signal to the radio under test.

(e) With the BER(bit error rate) tester, accumulate the bit strings in the user specific
channels and measure the bit error rate for at least 2556 bits.

(5) Conducted Spurious Emission

(A) Test Set-up

Radio | Dummy-load Spectrum |
Under Test - (Attenuator) ‘ Analyzer -

Computer

(B) Test Equipment Requirements/Conditions
~(a)  Attenuation of 'the dl__lrnmy load(attenuator) is to be approx. 20 dB.
(b) Setting of spectrum analyzer is aé follows:

» Center frequency Condu_ctcc’i spurious frequency

» Sweep frequency bandwidth 0 Hz

"« Resolution bandwidth Approx. 100 kHz
+ Video bandwidth Same as resolution bandwidth
« Y-axis scale 10 dB/div. -
» Input level 70 ~ 90 % of full scale for the maximum amplitude; or as

large as possible if the amptlitude is small.

« Sweep mode Single sweep
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» Sweep time 27 ms or less

+ Detect mode Sample mode
(C) State of Radio Under Test
Set the radio un_.der teﬁt in rccept_ion mode.and ableto receive at the test frequency
(D) Measurement Procedures -
(a) Conducted Spuﬁous Search

Set up the spectrum analyzer for search operation, ascertain the conducted spurious
components within the specified frequency band, then save them.

(b) Center Frequency setting

Set up the spectrum analyzer for strength(power) measurement, then set the center frequency
of the! spectrum analyzer at the conducted spurious frequency.

(c) Measurement of Power Distribution
Measure the power distribution by the spectrum analyzer with single sweep.
(d) Data Reading
" After sweep is finished, read the sampled data into the array variables of the computer. For
burst emission, include all sampled data within a burst segment; for a continuous emission,
include all sampled data within the sweep segment.
(e) Antilogarithm'(:pnversion
Convert the read data in dBm to the anti-log of power dimension(Watt)
(fy Averaging Power
Average the converted anti-log data to obtain average power values. For burst emission,
data within bursts are averaged; for a continuous emission data within sweep segments are

averaged. Sampling intervals are the reciprocal of twice of the frequency difference between
outer subcarriers{36 kHz), or less. :
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(6) Radiated Spurious Emission

(A} Test Set-up

3mor30m
Dummy- § peg gige ‘ Measurement
load .. .1 P 7 © - ‘Antenna
_ Spectrum
¥ { Analyzer
RF Signal Reference Antenna
Generator (A f2-dipole)

'('B). Tést EQuipﬁ;ent Réquireménté/Conditions B

Same as 6.2.1 (6) “Radiated Spurious Emission(Transmitter) (B).”.

(C) State of Radio Under Test

Set the radio under test for re:c.e..:i).tién .at tl;ié teéf frequency

{D) Measurement Procedures o

Same a5 6.2.1 (6) “Radiated Sp;l.ri'(.)us.Erﬁ.i.ssibn(’l‘.ffa:n.s,.mit:l;é.t;)‘ D)
(7) Burst Reception Timing

.  .'(A) "I.‘est Sét~up- -

RF Signai Dummy-load Radi

Generator (Attenuator) "N Under Test

(B) Test Equipment Requirements/Conditions

The RF signal generator must be capable to simulate a mobile station to the radio under test.
. The RF signal generator is capable to generate a subslot burst signal and its timing can be
- .changed with respect to the reference timing for the burst reception by changing particular
coparameters.. e oo o P : G

{C) State of Radio Under Test

Set the radio under test in normal operation.

(D) Measurement Procedures

The subslot burst signal generated with the RF signal generator is applied to the radio under

test, then the burst timing is changed with respect to the reference timing for the burst reception.
Ascertain the normal reception of the burst signal.
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511 bit Binary Pseudo

Random Noise Sequence

ACCH

AGC
AGC Preamble

Basic Frame

Basic Slot

BCCH

Bit Interleave

Burst (signal)
CAC

Carrier -

CCCH

Channel

Channel Coding

Communication Carrier

Communication Channel

RCR STD-32A-

Chapter7 Glossary

A PN pattern whose pattern interval is 29 - 1 =511 bits long which
- can be generated by a9 stage shift register.

" Associated Control Channel{ ACCH)

See page 11 and 42.
Automatic Gain Control (AGC)
See page 24 and page 25.

A Frame is a collection of repeated digit time slots. In the digital
MCA system, 90ms of frame length, is defined as a Basic Frame.

See page 36
Cf. Subsiot (7 .5ms slot)

Broadcast Control Channel (BCCH)

N :_See page 10 and 41.

To improve burst error correction capability, a series of transmitted
data bits are re-arranged to change the transmission order; Bit
Interleave refers to this re-arrangement of the bit series.

An inbound signal from a mobile or control station to the repeater
station which is transmitied within a specifically assigned slot.

A Common Access Channel (CAC)

o See page 1{} and 41,

A Ca.mer is a wave carrying information or a signal.

A Common Control Channel (CCCH)

See page 10 and 41.
A Signal path used for information transmission.
Cf. Physical Channel , Logical Channel.

Process to perform error detection coding, error correction coding,
etc. on the information codes to be transmitted.

~'See page 5and 35.

See page 5 and 36.
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Control Carrier
Control Channel

CRC

FACCH
FILL

Fieet
Frame
Functional Channel

Guard Time

ID
Interleave
Link Channel

Link Channel Number

Logical Channel

M16QAM

See page 5 and 35.

See page 5 and 35.

Cyclic Redundancy Check (CRC) is one error detection code in

which received data, expressed in polynomial format, is divided by a
generated polynomial and the received error is judged depending on
the remainder status of the quotient.

Fast Associated Control Channel (FACCH)
See page 11 and 42,

Bits added to make the number of bits within an inbound and
outbound slot the same.

See page 3.

See page 36
See page 41 |

Guard Time is a time clement at the edge of a slot defined to pre\}ent
the collision of burst signals from different sources in adjacent slots,

| _Sée page 7.

Bit Interleave

See Link Channel Number.

A Link Channel Number (LCN) is the logical channel number used
by the repeater station for transmission contro! and manageinent.
The numbers ranging from 1 through 1023 are used for LCNs. The
LCN is managed independently on a repeater station basis. When the
call involves more then one repeater station (Inter-zone calls),
different LLCN can be used by individual repeater stations. The
repeater station assigns a LCN to a call every time the call is
initiated and releases the LCN when the call is terminated. The

. mobile stations involved in the call use the LCN to confirm link set-

up and scrambling. Repeater stations must manage the LCN to avoid
duplicate assignments.

A Logical Channel is a conceptual channel associated with its
function.

Multi Subcarrier 16 Quadrature Amplitude Modulation (M16QAM)

is the modulation scheme using M subcarriers to make the symbol
rate slower. The transmission characteristics are improved against
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Octet(8-bit word)

Physical Channel
Physical Slot
Pilot Symbol
PSDN

PSTN =~ =

Radio Channel

RCCH

Repetitive transmission

Retry

Roll-off Factor

RCR STD-32A

delday spread, maintaining the high modulation efficiency of
16QAM.

To specify the relation between transmit data bits and their symbol
position (symbol and subcarrier numbers).  Also, arranging

- information to be transmitted into a data series (the relation between
* ‘functional channels and slot format).

Transmission data bits are divided into 8 bit words, and each 8 bit
~word is referred to as an Octet (or an 8-bit word).

A Channel in which basic items such as the transmission scheme of

the electrical signal and the start up procedure at initialization, etc.
are specified. It corresponds to the Layer-1.

Each slot defined on a Radio Carrier. See page 25.
See page 20.

Packet Switched Data Network,

- Public Switched Telephone Network.

In a TDM/TDMA system, the physical channel is specified by a pair
of inbound and outbound Radio Carrier frequencies and a common

" slot number in the TDM (Outbound) and TDMA (Inbound) frames.

In the Digital MCA system, the physical channel specified as above
is called a Radio Channel distinguishing it from Logical Channels
such as the CAC (Common Access Channel) and the USC (User
Specific Channel).

Radio Control Channel (RCCH)
See page 11 and 42.

Control signal transmission method in which the repeater station
sends an outbound call CCCH message multiple times within a
certain time periods. ' -

Re-transmission of an Inbound signal in cases when the inbound
signal did not reach the repeater station. The reception rate of
inbound signals is therefore increased. el

-Cf. CCCH Repetition

A numerical value indicating Low Pass Filter (LPF) characteristics.
The LPF provides a perfect characteristic {square in the frequency
domain) when the Roll-off factor equals 0, and the LPF passes high
frequency components most when it equals 1.
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Root Nyquist Characteristic -

SACCH

Séramble

Slot

Slot Signal

Slot Synchronization

Subcarrier. . ..o

Subseriber Unit Code.

Subslot
Subsymbol . .
Super Frame

Symbol

Symbol Synchromzatzon

Sync-Symbols.. - -

-Square root of Nyquist Characteristic.

SIow Associated Control Channel (SACCH)

- See pagc 11 and 42.

- A method to randomzzc the code sequence using a PN code or other

technique. It avoids energy concentration caused by a series of
constant signal patterns or by a series of repetitive input data

-sequences, or by loss of the timing signal during data transmission.

This also secures messages from hearing by unintended personnel.
At the receiving end, the data sequence is recovered by de-
scrambling the received data sequence by the inverse of the
scrambling method.

See page 12, 35 and 36.

M16QAM signal transmitted within a slot comprising Syne, Pilot
and Data symbols. Slot signal means outbound signal: unless
otherwise specified,

To find slot boundaries in a series of slot signals or the Sync Symbol

-sequence of a barst signal. At a mobile station, it implies being able

to identify inbound slot/subslot timing based on outbound slot

G nmmg

‘ Mo'dulation carriers within a channel (transmission bandwidth) other

than main carrier (Center frequency).

See page 13.

Cf. ID.

See page 36.

. See page.20 and 23.
See page 36 and 46. -
. -See-page 20.

- Adjustment of sampling point of received signal which transmits 16

bits of information per symbol. More practically, each of four
subsymbol frequency is adjusted for sampling, and then the signal is

demodulated by samplmg amphtude and phase elements.

: See page 20 i
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System Parameters

TCH

TDM (system)
TDMA (system)

Time Alignment Control

Total Operating Performance
Test Equipment

UPCH

USC

User Access Permitted Mode

Window Function

RCR STD-32A

The information which specifies system operating conditions of the
repeater station. The system parameters are categorized into two
types. One is channel information which comprises registered
communication channel numbers, registered control channel
numbers, acting control channel numbers. The other is system
information which comprises registered Fleet IDs, System codes,
Maximum busy-queue length, numbers and interval of control signal
transmission.

Traffic Channel (TCH) is one of the Functional Channels. TCH is a
bi-directional channel used for end-to-end transfer of user
information.

Time Division Multiplex.
Time Division Multiple Access.

A control method in which a mobile or a control station advances
transmission timing corresponding to the propagation delay when it
transmits an inbound signal to the repeater station.

Test equipment which comprises radio and control sections qualified
to meet the standard specification which has the capability to
simulate the functions of a repeater station for a mobile or control
station under test. Various parameters (frequencies, control
commands) ¢can be programmed for the tests.

A User Packet Channel (UPCH)
See page 11 and 42.

A User Specific Channel (USC)
See page 10 and 42.

User Access Permitted mode is one receive mode of the repeater
station in which random access is permitted for the user (comprising
one or more of mobile stations) in the Individually-assigned Slot
which is assigned to the user. In this mode, only Subslots with guard
time for propagation delay can be used.

A mathematical function to control the envelope of the burst to make

steep rising and falling edges of the burst smooth so that interference
to the adjacent channels is avoided.
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Annex-1

Application of AGC Preamble Signal
for Phase Control of a Linearizer

As the digital MCA system adopts the large zone configuration, the interference by a mobile station
locating near the repeater station to a mobile station locating far from the repeater station becomes
more significant. Coping with these problems, this standard specification specified the adjacent
channel coupled power as -55 dB or less. To meet this, it is necessary to set the design goal of the
radio equipment design around -60 dB, accordingly a linearizer is considered to be required.

To achieve -60 dB of the adjacent channel power with current technology level, the Cartesian loop
may be the common method to realize. The linearizer needs to operate over all power control range
since non-linear distortion is caused at both large and small amplitude when a power amplifier with
class A or class AB is used for a power ampifier stage.

The problems to implement the Cartecian loop are distortion removal of the detection subsystem and
phase control of the feedback subsystem. Especially when phase control of the feedback subsystem is
imperfect, instability of the linearizer operation due to cross-coupling of I and Q channels and / or
degradation of the linearizer performance due to gain reduction may be resulted even if 6 dB/oct of the
correction factor is applied.

As a mobile station of the digital MCA system transmits a burst, the transmission starts under the
condition phase relation is not controlled, and the transmission signal must meet the adjacent channel
coupled power specification during a burst. One effective method to meet this requirement is to
transmit non-modulated carrier signal at the beginning of the transmission. Once the feedback phase is
aligned while the non-modulated carrier signal is being transmitted, further phase control is considered
not to be required during the successive 15 ms burst transmission.

Consequently, the AGC preamble signal of the mobile station can be used for phase control of such
linearizer.
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- Annex-2

- Compensation Method of Fading Distortion

On the radio chanricls of the land mobile communications like the digital MCA system, the envelop of
the received signals varies significantly due to the fading so that the compensation of the fading
distortion is required when applying the high efficiency multi-level modulation system transmittmg_
information on the envelop of the signal like the M16QAM to the land mobile communications.

Tt is the common method to compensate the fading distortion by the followings. At the transmitting
end, the signal is transmitted inserting the known symbols (pilot symbols) to measure the fading
distortion into the information symbols periodically. ‘At the receiving end, the pilot symbols are
extracted from the series of the received symbols, measured the fading distortion at pilot symbol
positions, then estimated and compensated the fadmg d1stomon at the mformauon symbols based on
the measured fadlng d1stort1on : '

In this system, the pilot symbols are to be inserted periodically to recover the reference phase. The
accuracy of the reference phase signal directly affects the bit error rate so that the reference phase
must be recovered precisely even under the environment the thermal noise and dynamlc phase
variation of fading exist. The symbol rate is 4 ksps (kilo symbol per second) and the pilot symbols are
inserted every 8 symbols, accordingly the frequency of the pilot symbols is 500 Hz. By the sampling
theorem, the fading distortion up to 250 Hz car be reproduced preezsely if the 1dea1 filter i 1s used and
there isno thermal nmse = :

There may be the following technical choices in implementing the compensation of the fading
distortion.

1 Processing Order of the Compensation of the Fading Channel and the Matched Filter

The demodulation of the received signal under the faded envirdnment is composed of the following
processes in order ; detecting the frequency offset ahd the time domain variation of the reference
vector, removing them from the ‘received signal, then applymg the matched filter. However, this
method increases the number of operations, and the following three sunphﬁed methods may be
considered as aitematxves :

(1) Alithe s1gnais(data and pﬂet symbols) are matched filtered first, so that the reference vectors are
detected from the p1iot symbois then the fadmg channel is compensated a.nd the received signal
is demodulated. -

(2) The pilot symbols are matched filtered first to detect the reference vectors (estimation of the
fading channel), the fading charmel on which the data symbols are sent is compensated, then the
received signal is matched filtered and demodulated.

(3) In the method (2), following processes on the pilot symbols are repeated ; matched filtering,

reference vector estimation, and fading channel compensation. Then the received signal is
demodulated.
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RCR STD-32A

The method (1) requires the smallest number of operations so that the sampled data can be
compressed with the real time matched filtering, consequently required memory size gets small.

The method (2) has the processing order of the matched filtering on the data symbols after the fading
channel compensation so that the better bit error rate is expected, compared to the method (1).
However, it requires to store all sampled data within a burst(or slot), accordingly the larger memory
size is required. ' : - -

The method (3_) rcquir,c_s the I_aigqst number of operatiohs but the best ﬁei‘forménce can be obtained. .
2 Pilot Signal Interpolation among Subcarriers

In case of the flat fading, the signal phase of e_ach subcarrier is affected evenly. It is possible to obtain
same _effect_'as the pilot symbols are arranged with half of the interval, when transmitting the signal
with the pilot Symbols arranged as specified in Chapter 4 “Communication Control System” of this
standard at the transmission end, and referring the pilot symbols on the adjacent subcarriers at the
reception end. Consequently the demodulation performance under flat fading can be improved.

Howe#er; in case. 0f th_é frequénéy selective fad_ing.,. éhe_ phase con:c;latibn among sﬁbcam’ers degrades
from that of the flat fading. The demodulation performance (even at 2.5 s of R.M.S. delay spread)
deteriorates, when referring the pilot symbols on other subcarriers as it is. . - L

One method avoiding this is to interpolate/extrapolate the other two subcarriers by the first order.
approximation using a pair of pilot symbols arranged on the outer or inner subcarriers of four
subcarriers on the frequency domain. Consequently, the reference phase of the other two subcarriers
can be presumed. .
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_ Annex-3
‘Bit Mapping Table
H Outline

This annex supplements the description regarding the data bit mapping methods of each functional
channel to physical channels prescribed in Section 4.2.6 “Channel Coding”.

2 Bit Mapping Table

The mépping methods into data bits of the common-use slots and the individually assigned slots of
each functional channel are shown in Table 3-1 to 3-7.

Each attached table gives the number X1 ~ Xnnn to bit streams of each functional channel after the

scrambling procedure and also expresses the bit mapping method of each bit to data bit streams D1 ~
Dnnn of each physical slot. ' ' -
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Table 3-1  Outbound Common Use Slot Data Bit Mapping (1/4)

D Mapping D Mapping. N E ‘Mapping |- D Mapping D Mapping
1 a001 41 alol 81 a091 121 065 161  co4l
2 2002 Py al02 82 2092 122 bo66 162 co42
3 a017 43 a007 83 al07 1231 bosl 163 | c057
4 a018 | 44 2008 84 | al0s 124 |  b082 164 | <058
5 2033 45 1 a3 | 85 a013 .} 12s|  woor | 165] 073
6 a034 46 2024 86 a014 126 | 098 166 | 074
7 a049 47 al39 87 4029 127 b113 167 | ¢ c089
8 2050 48 040 88 2030 1281  bli4 168 | 090
"9 2065 | 49 2035 89 | a045 | 120 b129 |} 169 105
10 4066 50 a056 90 2046 130 b130 | 10]  c106
11 2081 51| - aom 91 a061 131  b145 171 | e121
2. 2082 | 52| o |o| o 132  bl46 172 | 122
13 a097 53 2087 93 2077 133 bi6l - | 173|137
14 2098 54 2088 94 2078 134 | bi62 174 | c138
15 a003 55 al03 95 2093 135 | b177 1751 153
16 2004 56 a104 96 2094 136 | 5178 176 | c154
17 2019 57 a009 97 a109 137  b193 177 cl169
8 2020 58 a010 98 2110 1381  b194 178 | <170
19 2035 59 2025 99 2015 139 | b209 179 | c185
20 2036 60 2026 100 |  a016 140 | b210 180  cl186
21 2051 61 a041 101 a031 141 5225 181 <201
22 a052 62 2042 102  a032 142 |  b226 182 c2m
23 2067 63 2057 103 |  a047 143 | b241 183|217
24 2068 64 2058 104 | a048 1441 242 184 | 218
25 4083 65 2073 105 | 2063 145 | b257 185 | <233
26 2084 66 a074 1061 2064 146 | 5258 1861 234
27 a099 67 2089 107 | a079 147 | 5273 187 | 249
28 al00 68 a090 108 | 080 148 | b274 188 | <250
29 005 | 69 alos ] 109 |  a095 149 {  b289 189 |  c265
30 2006 70 al06 110 | 2096 150 1200 | 19| c266
31 2021 71 2011 1! an 151 | b305 191 | c281
32 a022 72 2012 2] an2 152 | b306 192 o2
33 2037 73 a027 113 bo01 153  b321 193] 2w
34 2038 74 2028 14| boo2 154 | 32 194 | 208
35 4053 75 2043 15|  b017 155 | 1337 195 | <313
36 2054 76 2044 116 | b018 156 | b338 196 |  c314
37 2069 77 a059 117 | 033 1571 c009 197 <329
38 2070 78 |° a060 118 ]  b034 158 | <010 198 | ¢330
39 a085 79 3075 119 | 049 159 | <025 199 | 1003
40 2086 80 a076 120 b0O50 160 | 026 200 | 004

a:RCCH]1, b:RCCH2+BCCH/CCCH/UPCH-F, ¢:RCCH2+BCCH/CCCH/UPCH-B
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Table 3-1 - Qutbound Common Use Slot Data Bit Mapping (2/4)

RCR STD-32A

‘Dk- _;-.Ma;.)pin'g D Mapping D Ma??ihg D :Mapping D '-Ma.pp'i.ng |
201 b019 241 b339 ¢ | 281 315 | 321 293 361 | ¢269

© 202 bO20 0 | 2427 - b340 | 282 316 3221 294 - | 362 270 -
2037  b035 ¢ | 243 011 283 €331 3237 b309 | 363 | <285
2041  b036 . | 244 012 | 284 €332 324 b310 364 286
205 bO5Y. " | 245 c027. 285 © bOOS 325 | b325 3651 301
206 | - b0s2 . | 2467|028 286 |  bOO6 326 1326 366 €302
207 bOGT - | 2471 <043 287 1 p021 0§ 327 b341 367 § ¢ ¢317
208 bO6S | 248 c044 2881 b022 ¢ | 328 b342 © | 368 | <318
209 bO83 - | 249 c059 ¢ | 289 5037 329 013 369 333 -
2101 b084 - | 250 060 290 b038 | 330 c014 370 | 334
211 b099 - | 251 <075 § 201 bOS3 331 029 371 bOO7
212 b100- - | 252 c076 202 bO54 - | 332 ¢030 3727 008
213 b11s . | 253 091 203 | b069 - | 3331 co45 - 373 b023
214 b116- - | 25471 <092 294 b070 334 | <046 - | 374 b024 -

215 p131 255 | ¢107 295 bo8s - | 335 c061 375 b039
216 b132 | 256 108 296 bos6" | 336 c062 | 376 b040 -
217 bi47 . | 257 c123 | 297 b101 337 077 377 055
218 | bl4g ¢ | 258 - cl24- | 298 b102 338 078 - § 378 b056 -
219 b163 2591 ¢c139 | 200 bl117 339 1 ¢093 ¢ | 379 L. 071
290 | piss 1 2600  c140 - | 300 bil8 | 340 c094 - | 3801 bO72.
21 b179 | 261 ¢155 301 p133 | 341 c109 © | 381 bO87 -
222 b180 - | 2627 156 ¢ | 302 b134- - | 342 c110 | 382~ 1088
23| b1os . | 263 ci7l 3037 bl49 -« | 343 125 383 b103 -
247 bI9%6 | 264 c172 © | 304 p150 - | 3447 c126 | 384 Db104
225 p211 - | 265 c187 © { 305]: b165 345 ci4l - | 385 ] bli9
261 2120 | 2667 c188-7 | 3067  bl66 - | 346 c142 - | 386 b120
271 v227° | 267 203 307 bigl - | 347 c157 -+ | 387 b135
228 b228 ¢ | 2681 c204- | 3084 b182 © | 348 ci58. 1388 bi36
229 b243 | 269 | <219 | 309 b197 = | 349 c173 | 389 b151-
30| b2as o | 2700 @220 |310] bvios |30 am - | 390 b1s2
231 5259 | 271 235 - | 311 b213 | 351 c189 - ] 391 b167
232 w260 | 2721 236 - | 31271 b214 1352 c190 - | 3927 D168~
233 b275 | 273 €251 313 5229 3531 ¢205 > 3937 bI83:
234 - b276°7 | 294 c252 . | 314 b230 © | 354 c206 | 394 b184
235 b291°° | 275 267 315 b245 355 €221 - 395 b199
2364 292 | 276 €268 1 316 b246 | 356 €222 396 200
2370 b307 - | 2771 <283 317 b261 - | 3570 <237 397 b215
2381~ b308 " | 278 | 284 | 318 b262 | 358 238 398 b216"
239 b323 279 €299 -~ { 319 6277 -} 359 €253 399 - b231

| 240 b324° | 280 300 | 320 pa7s | 360 254 | 400 b2z

-+ a:RCCHI1, b:RCCH2+BCCH/CCCH/UPCH-F, ¢:RCCH2+BCCH/CCCH/UPCH-B
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Table 3-1  Outbound Common Use Slot Data Bit Mapping (3/4)

D |- Mapping | D.| Mapping D | Mapping D Mapping D | Mapping
401 b247 441 c223 481 b201 - 521 cl?7 561 b155:
402 b248 442 224 482 b202 . 522 cl78 562 bis6
403 b263 - 443 c239 483 b217 - 523 c193 563 | b171
404 b264 444 c240 484 b218 524 . cl94 564 b172
405 b279 445 c255 . ] 485 b233 525 ¢209 565 b187
406 b280 446 ¢256 486 b234.. 526 c210 566 b188
407 b295 447 ¢271 487 b249 527 c225 567 b203
408 b296 448 | 272 488 . b250 528 4. ¢226. 568 b204
409 b311. 449 287 489 . b265 5329 c241 569 b219
410 h312 450 . c288 490 | b266 330 c242 570 b220
411 b327 451 ¢303 491 b281 531 c257 . 571 b235
412 b328 452 | 304 492 b282 532 ¢258 572 b236
413 b343 453 c319 493 b267 533. 273 573 b251
414 b344 434 ¢320 494 b208 534 c274 5741 b252
415 c013 455, ¢335 495 b313 535 c289 - 575 b267 -
416 c016 4564 |  ¢336 496 b314 536 c290) 576 | b26%
417 c031 57 b009 497 [ b328:: 537. ¢305. 5771 . b283
418 ¢032 458 b010 498 b330 538 c306:. 578 b284 .
4190 047 - 459 b025- 499 c00T-. 539 c321 579 b299
420 c048 460 b026 - 500 c002 540 c322. 580 b300
421 c(63 461 b041. 501 ch17- 541 €337 581 b315 -
422 c064 - 462 b042. 302:0 0 ¢018 . 542 | ¢338 582 b31le .
423 c079 - 463 b057: 503. c033 - | 543 b011: | 583 b331
424 080 ~ 464 b05§ 504 cd34 544 b012 - 584" b332
425 c95 .- 465 b073.- 505} c049 - 545 b027. 585 ¢003
426 c09%6 466. b074 506 c(350: 546 b028. - 386 c004
427 [ cllls 467: b089. 5071 ¢065. - 547 b043 | 587 c019-
428 e112° | 468 b090- 508 - 066 548 b044- 588: . c020:
429 cl27- 469 b105 - 509 cO81 - 549 b059 5891 c035.
430: ) cl28 470 b106-: 5104 c082 ¢ 550 b06o0 590 ¢ c036 .
431 143 47 bi21 511 <097 551:1. b075.. 501 ¢O51:
4321 cl44 | 472 bi22 - 512 COQEI-', -1 552 b076 5920 <052
433 cI59°0 1 473 b137" 513 cl13 553 b091 593 c067
434 ¢160: - 474 bi38 514 clid 554 h092: 594 c068 -
435 ¢175 - 475 b153 515 129 555 b107 595 083

| 436 cl76 476. b154 - 516 ¢130 556: b108 - 596 c084
437 ct91 | 477 b9 | 517 o145 |ss7| b3 5971 c099
438 | c192 478 bi70: 518 cl46 5581, bl124. 598 ¢100. .
439 €207 - | 479, b185 . | 519 clel 5591 . bl139: 599:|. cli5
440 | 208 480 b8 320 [ cl62 560 b140: - 600 cli6.

s a:RCCHl,b:RCCH2+BCCH/CCCH/UPCH~F;C:RCCH2+BCCH!CCCHIUPCH—B
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Table 3-1 - .Outbound Common Use Slot Data Bit Mapping (4/4)

RCR STD-32A

D -|. Mapping D Mapping D | Mapping D |: Mapping D Mapping
601 ci3l 641 . b109 681 c08s 721 -b063 761 c039
602 cl132 642 | - bli0 682 c086 722 b064 762 : 0040
603 ci47 643 b125 - 683 ci01 4 723 b079 763 c055
604 | c1a8 |eaa| vize [esa| c1o2 {724 vboso | 764 | o056
605 c163 645 bl4i 685 cli7 725 b095 765 | - cO71
606 cl64 - | 646 bl42 686 -¢l18 726 bO9s ] 766 ¢ 072
607 cl79 647 b157 687 cli33 727 HEN N 767 --c087
608 c180 - | 648 b158 688 cl34 728 bl12 768 cO88
609 cl193 649 b173 689 ci49 729 b127 769 | - cl03
610 cl96 650 b174 690 ¢150 730 b128 770 “¢l104
611 | . c2l1 651 - b189% 691 cl65 731 b143 771 ~.c119
612 c212 652 b190 692 - clod 732 bl44 T2 oel20
613 227 633 b205 693 ~¢l81 733 b159 773 c133
614 c228 654 b206 694 | cl182 734 b160 774 €136
615 | c243 655 b221 695 c197 735 b175 775 ¢151
616 |- c244 656 b222 696 c198 736 b176 776 cl52
617 259 657 b237 697 213 737 b191 77 ¢167
618 c260 - 658 b238 698 c214 738 b192 778 c168
619 | - c275 639 b253 699 c229 739 b207 779 | - cl183
620 c276 | 660 b254 700 c230 740 b208 780 c184
621 c201 661 . b269 701 245 741 b223 781 c199
622 €292 662 b270 702 c246 742 b224 782 c200
623 ¢307 663 b285 703 €261 743 b239 783 c215
624 c308 664 b286 704 ¢262 744 b240 784 c216
625 c¢323 - | 665 b301 705 277 745 - b255 785 - ¢231
626 c324- 666 b302 706 278 746 b256 786 | - 232
627 ¢339 667 b317 707 ¢293 747 b271 787 c247
628 c340 668 7. b318 708 294 1 748 - b272 788 | - 248
629 b013 669 b333 709 c309 749 b287 789 | - :c263
630 ! - b014 670 b334 © | 710 ¢310 750 b288 1 790 c264
631 b029 671 c005 711 c325 751 b303 791 279
632 | . b030 672 c006 712 c326 752 b304 792 c280
633 b045 673 c021 713 c341 753 b319 793 c295
634 b046 674 c022 714 c342 754 b320 794 1 0 ¢296
635 b061 675 c037 715 b015 735 b335 795 c311
636 b062 676 c038 716 b016 756 b336 796 c312
637 b077 677 053 717 ] - b031 757 c007 797 c327
638 bO78 678 c054 718 b(32 758 c08 798 - 328
639 b093 679 | . c069 719 b047 755 c023 799 - c343
640 b0%4 - 680 c070 720 ¢ - - b048 760 c024 800 344
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Table 3-2 . Inbound Common Use Slot Data Bit Mapping (1/2)

A3-6

D Mapping | D .| Mapping D Mapping | D |- Mapping D .Mapping-

11 a001 41 | - a099 81 2197 121 4073 161 | al71
2 | a002 42 | a100 82 a198 122 | 074 | 12| amn

3 a017 | 43 alls 83 4213 123 089 163 a187

4 018 | 44 at16 84 214 124 | a09 | 164:| - ai88"

5 2033 45 | a131 85 4007 125 | - a105 | 165 | a203
6 | a034 46 al32 86 a008 | 126 | al06 | 166 | a204 -

7 2049 47 2147 87 2023 127 | a121 167 | a219

8 4050 48 a148 88 a024 | 128 | a2 | 168 | a220 -
9 2065 49 2163 89 2039 120 | a137 - 160 | 4013

10 |- 066 50 | -ale4 90 a040 - 1 130 | - at38. | 170 | a014

11 | a081 51 a179 | o1 2055 131 alss | 1m 2029

12| a082 52 a1so | 92 2056 132 | a4 | 172 | a030 -

13 | 2097 53 2195 93 a071 133 | al69 | 173 | a045

14| apos | 54 al96 -} 94 | . a072 134 | a170-| 174 ] - 2046

15| a113 55 a211 95 a087 | 135 | 185 | 175 |  a061

16 | al14 56 | ca212 96 a088 | 136 | al86 | 176 |- a062

17 | - a129 57 | -a005 | 97 alo3 | 137 201 | 177 | a077

18 | al30 58 a006 | 98 alo4 - f 138 | w020 | 178 | a078

191 - al45 | 59 | a021 | 99 al19 130 | - 2217 ] 179 | a093

20 | - al46 60 4022 100 | a120 | 140°| - a218 | 180 | a094 .

21 { -a161- | 61 .. a037 101 at3s | 141 | a0t1 | 181 a100::

2 |7 a162 | 62 | a038 102 | a136 | 142 012 | 1827] ar10

23 | al77 |- 63 2053 | 103 | a1s1 | 143 | a027 0| 183 | a125

24 [ 178 | 64 [ 2054 | 104 | w152 | 144 | a028 | 184 a6 |

25 | 7a193 | 65 | a069 | 105 | at67- | 145 | a0a3 | 185 | a1

26 | al% 66 | 2070 | 106 | al68 | 146 | - a044 | 186 | am2. .|

27 | 209 67 | a085 | 107 |© a183 | 147 {0 w059 | 187 | ats7 -

28 |+ a210 68 | 2086 .| 108 | a184 148 | 2060 | 188 | a158"

20 | a003 | 69 al0l 109 |- a199 | 149 |- a075 | 189 | a173

30 [ a004 | 70 alo2 ) 110 | a200 150 | 2076 [ 190 | . a174-.

3t 019 | 7t | can7 b | oa2is | 15| w001 | 1o a189

32 | a020 o 72 |ooan18 | o1z | w216 | 152] - a0e2 | 192 | atc0

33 1 a035 73 a133 [ 113 | a000° | 153 | at07 | 193 w205 |

34 | 4036 74 | a134 | 114 |- w010 | 154 | at08 | 194 | a206 -

35 [ w051 | 75 | oa149 | 115 | - a02s 155 | a123. | 195 | a221

36 | 2052 76 2150 116 -| - 026 156 2124 196 4222 |

37 | a067 77 a165 117 1 041 | 1570 a3 | 197 I 015

38 [ a068 | 78 | ale6 | 118 | 042 | 158 | al40 - 198 | 2016

39 | a083 | 79 | a181 o} 119 | a0s7 159 | . a1s55 0 199 | a031 |

40 |- 2084 | 80 |- a1s2 | 120 | a058 | 160 | a1s6- | 200 | 032" |
: i R 4:CCCH/UPCH



D |- Mapping
201 a047
202 a048
203 |- a063
204 a064
203 a079
206 al80
207 a095
208 a096
209 allt
210 all2
21t al27
212 al2g
213 al43
214 ald4
215 2159
216 alel
217 al7s
218 al76
219 al91
220 al92:
221 a207
222 a208
223 a223
224 a224 -

Table 3-2 Inbound Common Use Siot Data Bit Mapping (2/2)
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Table 3-3  Outbound Individually Assigned Stot Data Bit Mapping (TCH Transmission Mode) (1/4)

D Mapping D Mapping D Mapping D Mapping D. Mapping
601 cl31 641 b109 681 c(85 721 b063 761 ¢039.
602 cl32 642 bl110 682 086 722 b064 762 0040
603 cl47 643 b125 683 c101 723 b(79 763 <0355
604 c148 644 b126 684 cl2 724 b{80 764. c056
605 cle3 643 bl41 685 cli7 725 b09s 765 c071
606 clo4 646 bi42 686 cl18 726 b0%6 766- 072
607 cl79 647 bis7 687 c133 727 bill 767 c087
608 cl180 648 b158 688 cl34 728 bl12 768 c088
609 cl95 649 b173 689 c149 729 bl127 769 c103
610 ¢196 650 b174 690 c150 T30 bi28 770 cl04
611 c211 651 b189 691 cl6s 731 bl43 771 cll9:
612 212 652 b190 692 cl66 732 b144 772 c120
613 c227 653 b205 693 c181 733 b159 773 c135
614 c228 654 b206 694 ¢182 734 b160 Ti4 ¢l36
615 c243 655 b221 695 c197 735 b175 715 c151
Gl6 €244 656 bh222 696 c198 736 b176 776 cl52
617 c259 657 b237 697 c213 737 b191 i clé7
618 c260 638 b238 698 214 738 b192 778 cl68
619 c275 659 b253 699 c229 739 b207 779 c183
620 276 660 b254 700 c230 740 b208 780. ci84
621 ¢291 661 b269 701 c245 741 b223 781 c199
622 ¢292 662 b270 702 246 742 b224 782 c200
623 c307 663 b285 703 261 743 b239 783 c215
624 c308 664 b286 704 c262 744 b240 784 c216
625 c323 665 b301 705 277 745 b255 785 c231
626 324 666 b302 706 278 746 b256 786 c232
627 c339 667 b317 707 c293 747 b271 787 c247
628 c340 668 p318 708 c294 748 b272 788 c248
629 b013 669 b333 - 709 ¢309 749 L287 789 263
630 b014 670 b334 710 ¢310 750 b288 790 c264
631 b029 671 c005 711 ¢325 751 b303 791 c279
632 b030 672 006 712 ¢326 752 b304 792 ¢280
633 b045 673 c021 713 c341 753 b319 | 793 c295
634 b(46 674 022 714 c342 754 b320 794 c296
635 b061 675 37 715 b0O15 755 b335 795 c31t
636 b062 676 c038 716 b016 756 b336 796 c312
637 b077 677 ¢033 717 b031 757 c007 797 c327
638 b078 678 c054 718 b032 758 c008 798 328
639 b093 679 c069 719 b047 759 c023 799 €343
640 b09%4 680 <070 720 b048 760 c024 800 344

a:RCCH], b:SACCH, ¢:FACCH1, d:TCH/FILL
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Table 3-3 Outbound Individually Assigned Slot Data Bit Mapping (TCH Transmission Mode) (2/4)

D | Mapping D | Mapping | D | Mapping | D Mapping | D | Mapping
201 | c003/d085 | 241 | c323/d125 | 281 | c643/d165 | 321 | c277/d203 | 361 | c597/d243
202 | c004/d086 | 242 | c324/d126 | 282 | c644/d166 | 322 | <278/d204 | 362 | ¢598/d244
203 | c019/d087 | 243 | ¢339/d127 | 283 | c659/d167 | 323 | ¢293/d205 | 363 | ¢613/d245
204 | c020/d088 | 244 | c340/d128 | 284 | c660/d168 | 324 | c294/4206 | 364 | c614/d246
205 | c035/d089 | 245 | c355/d129 | 285 | b00S | 325 | €309/d207 | 365 | c629/d247
206 | c036/d090 | 246 | c356/a130 | 286 | b006 | 326 | 31010208 | 366 | c630/d248
207 | c051/d091 | 247 | c371/d131 | 287 | c005/d169 | 327 | c325/d209 | 367 | c645/d249
208 | c052/d092 | 248 | 372132 | 288 | c006/d170 | 328 | 326/d210 | 368 | c646/d250
200 | c067/d093 | 249 | c387/d133 | 289 | c021/d171 | 329 | ¢341/d211 | 369 | c661/d251
210 | c068/d094 | 250 | c388/d134 | 200 | c022/d172 | 330 | c342/d212 | 370 | c662/4252
211 | c083/d095 | 251 | c403/d135 | 201 | c037/d173 | 331 | ©357/d213 | 371 | b007

212 | c084/d096 | 252 | c404/d136 | 202 | c038/d174 | 332 | ¢358/d214 | 372 |  bOO8

213 | c099/d097 | 253 | c419/d137 | 293 | c033/d175 | 333 | c373/d215 | 373 | c007/d253
214 | c100/d098 | 254 | cA20/d138 | 294 | c054/d176 | 334 | c374/d216 | 374 | c008/d254
215 | c115/0099 | 255 | ¢435/d139 | 295 | c069/d177 | 335 | ¢389/d217 | 375 | c023/d255
216 | c116/d100 | 256 | c436/d140 | 296 | c070/d178 | 336 | c390/d218 | 376 | c024/d256
217 | c131/d101 | 257 | c45Ud141 | 297 | cO85/d179 | 337 | c405/d219 | 377 | c039/d257
218 | c132/d102 | 258 | cds2/d142 | 208 | c086/d180 | 338 | c406/d220 | 378 | c040/d258
219 | ¢147/d103 | 259 | c467/d143 | 299 | c101/d181 | 339 | cd21/d221 | 379 | c055/d259
220 | c148/d104 | 260 | cd68/d144 | 300 | c102/d182 | 340 | c422/d222 | 380 | c056/d260
221 | c163/d105 | 261 | c483/d145 [ 301 | c117/a183 341 | c437/d223 | 381 | c071/d261
220 | cl64/d106 | 262 | casa/d1a6 | 302 | cli8/digd | 342 | c438/d224 | 382 | c072/d262
223 | c179/107 | 263 | c499/d147 | 303 | c133/a185 | 343 | c453/d225 | 383 | c087/263
224 | c180/d108 | 264 | cS00/d148 | 304 | c134/d186 | 344 | c454/d226 384 | c088/d264
205 | c195/d109 | 265 | c515/d149 | 305 | c149/d187 | 345 | c469/d227 | 385 | c103/d265
226 | c196/d110 | 266 | c516/d150 | 306 | c150/d188 | 346 | c470/d228 | 386 | c104/d266
227 | 211111 | 267 | ¢531/d151 | 307 | c165/d189 | 347 | c485/d229 | 387 i c119/d267
208 | 212/a112 | 268 | c532/d152 | 308 | c166/d190 | 348 | c486/d230 | 388 | c120/d268
229 | ¢227/d113 | 269 | c547/d153 | 309 | c181/d191 | 349 | c501/d231 | 389 | c135/d269
230 | c228/d114 | 270 | c548/d154 | 310 | c182/d192 | 350 | c502/d232 | 390 | c136/d270
231 | c243/d115 | 271 | cS63/d155 | 311 | c197/d193 | 351 | 517/d233 | 391 | c151/d271
232 | cosadti6 | 272 | cse64/d1se | 312 | c198/d194 | 352 c518/d234 | 392 | c152/d272
233 | ¢259/d117 | 273 | c579/d157 § 313 | ¢213/d195 | 353 | c533/d235 | 393 | c167/d273
234 | co60/d118 | 274 | c580/d158 | 314 | c214/d196 | 354 | ¢534/d236 | 394 | c168/d274
235 | c275/119 | 275 | ¢595/d159 | 315 | c220/d197 | 355 | c549/d237 | 395 | c183/d275
236 | c276/d120 | 276 | c596/d160 | 316 | c230/d198 | 356 | c550/d238 396 | c184/d276
237 | c291d121 | 277 | 61144161 | 317 | c245/d199 | 357 | €565/d239 397 | ¢199/d277
238 | 29240122 | 278 | c612/d162 | 318 | c246/d200 | 358 | ©566/d240 | 398 | 200/d278
239 | c307/a123 | 279 | c627d163 | 319 | c261/a201 | 359 | c581/d241 | 399 | €215/d279
240 | c308/a124 | 280 | ce2siaies | 320 | casaranon | 360 | css/aadz | 400 | c216/d280

a:RCCH]1, b:SACCH, ¢:FACCH1, d.TCH/FILL
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Table 3-3  Outbound Individually Assigned Slot Data Bit Mapping (TCH Transmission Mode) (3/4)

D | Mapping | D | Mapping D | Mapping D | Mapping D | Mapping
401 | c231/a281 [ 441 | cSSUA321 | 481 | c185/d359 | 521 | c505/d399 | 561 | c139/437
402 | c232/a282 | 442 | css2322 | 4g2 c186/d360 | 522 | c506/a400 | 562 | c140/a3s
403 | <247/d283 | 443 | c567/d323 | 483 | <201/a361 | 523 | o521/d401 | 563 c155/d439
404 | c248/d084 | 444 | c568/d324 | 484 | c202/a362 | 524 | e522/0402 | 564 | c156/0440
405 | c263/d285 | 445 | c583/d325 | 485 | 217363 | 525 | c537/403 | s6s | c171/ada1
406 | c264/4286 | 446 | c584/axas | 486 | 218/a364 | 526 | 5380404 | S66 | 1720442
407 | €279/d287 | 447 | c599/d327 | 487 | c233/d365 | 527 | 553405 | 567 | c187/a443
408 | c280/d288 | 448 | c600/d328 | 488 | 2340366 | 528 | c554/d406 | S68 | ci88/addd
409 | c295/289 | 449 | o615/d320 | 489 | c249/367 | 529 | c569/a407 | 569 | c203/a445
410 | c296/d290 | 450 | o616/4330 | 490 | 250/a368 | 530 | o570/d408 570 | c204/d446
| 411 | 31201 [ 451 | c631/a331 | 491 | 2650369 | 531 | cssssaao0 | 571 c219/d447
| 412 | 312292 | 452 | 632332 | 492 | 26610370 [ 532 | cs8e/asto | 572 | c220/a4d8
413 | ¢327/d293 | 453 | c647/d333 | 493 | c281/a371 | 533 | ce01/d41l | 573 c235/d449
414 | c328/d204 | 454 | c648/d334 | 494 | 282372 | 534 | c602/da12-| 574 | ca3eaaso
415 | 3430295 | 455 | o663/a335 | 495 | 20744373 | 535 | c617/4413 | 575 | costasst
416 | c34/4296 | 4564| c664/336 | 496 | 298/d374 | 536 | c618/414 576 | ¢252/d452
| 417 | e359/a207 | 57 | b009 | 497 | c313/d375 | 537 | ce3miars | 577 | caemiass
418 | c360/4298 | 458 | 6010 | 498 | c314/a376 | 538 | o634/a4is | 578 c268/d454
419 | c375/d299 | 459 | c009/d337 | 499 | 320377 | 539 | c649/a417 579 | c283/d455
420 | €376/d300 | 460 | c010/d338 | 500 | 330/d378 | 540 | c650/d418 | 580 | c284/d4se
421 | 3910301 | 461 | c025/d339 | 501 | 345379 | 541 | co65/aa19 | 581 | c200/aas7
422 | c392/d302 | 462 | c026/d340 | 502 | c346/d380 | 542 | co66/d420 | 582 | c300/d4ss
| 423 | c407/a303 | 463 | coaria41 | 503 | 361381 | 543 | worI | 583 | c3rsiaase
424 | cA08/d304 | 464 | c042d342 | 504 | c3ez/ass2 | 544 | w012 584 | c316/d460 -
425 | c423/d305 | 465 | c057/a343 | 505 | 3774383 [ 545 | cO11/a42t | 585 c331/d461
426 | c424/d306 | 466 | cossiaas | 506 | 378384 | 546 | conyaenz | 86 | casaias2
427 | c439/d307 | 467 | c073/a345 | 507 | c303/385 | 547 | conreaza | se7 | caarsades
428 | c440/d308 | 468 | cO74/d346 | 508 | c394/d386 | 548 | c028/dd24 | 588 | c3as/ased
429 | oA55/d309 | 469 | c089/d347 | 509 | c409/d387 | 549 | c043id425 | 589 | c3e3/ddes
430 | c4S6/d310 | 470 | c090/348 | 510 | c410/d388 | 550 | c044/a426 | 590 | c3s4iades
431 | cA71/d311 | 471 | c105/349 | 511 | c425/a389 | 551 | c0s9/da27 | 591 | c379/dd67
432 | cAT2312 | 472 | c106/d350 | 512 | c426/0300 | 552 | cos0/a42s | 592 | c380/dd6s
| 433 | o487/d313 | 473 | c121/d351 | 513 | cad1a3or | ss3 - c075/d429 | 593 | c395/d460
[ 434 | c488/a314 | 474 | c122/d352 | 514 | caa2sa302 | 554 | co76/0430 | 594 | c306/a470
1 435 | 503315 | 475 | c137/d353 | 515 | c4s7/a303 | 555 c091/d431 | 595 | c411/d471
436 | c504/d316 | 476 | c138/d354 | 516 | c458394 | 556 | c092/d432 | 596 | c12/d472
437 | cS19/317 | 477 | 153355 | 517 | c473/a395 | 557 | c107/a433 | 507 c427/d473
438 | o520/d318 | 478 | ciS4/a3se | S18 | c474/a396 | 558 | c108/d434 | 508 | carsaara
439 | es35/a319 [ 479 | c169/d3s7 | 519 | cdsoiaze | sso | c123/d435 | 599 | cad3/d475
440 | 536/d320 | 480 | c170/d358 | 520 | c490/a398 | 560 | c124/436 | 600 | caaaaars

‘a:RCCHI1, b:SACCH, ¢:FACCH1, d:TCH/FILL
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Table 3-3 . Qutbound Individually Assigned Slot Data Bit Mapping (TCH Transmission Mode) (4/4)

D.|. Ma;iping D |. Mapping D.| Mapping D |.. Mapping D ‘Mapping
601 | c459/d477 | 641 | c093/d515 | 681 | c413/d555 | 721 | c047/d593 | 761 | c367/d633
602 1 ca60/dd7s | 642 | cooa/asie | 682 | c414/d556 | 722 | c048/ds94 | 762 | c3e8/d634
603 | .c475/d479 | 643 | c109/d517 | 683 | c429/a557 | 723 | c063/d595 | 763 | ¢383/d635
604 | ca76/d480 | 644 | c110/518 | 684 | c430/d558 | 724 | c064/d596 | 764 | c384/d636
605 | c401/da81 | 645 | c125/d519 | 685 | cddasidsse | 725 | <079/a597 | 765 | ¢399/d637
606 | ca92/d482 | 646 | c126/d520 | 686 | c446/dS60 | 726 | c080/d598 | 766 | c400/d638
607 | 507483 | 647 | ciaras2n | 687 | ca61/a561 | 727 | c095/d599 | 767 | c415/d639
608 | c508/a484 | 648 | c142/0522 | 688 | ca62/d562 | 728 | c096/d600 | 768 | ca16/d640
609 | 523/d485 | 649 | c157/d523 | 689 | c477/a563 | 729 | c111/d601 | 769 | c431/d641
610 | ¢524/d486 | 650 | c158/d524 | 690 | c478/ds64 | 730 | c112/d602 | 770 | c432/d642
611 | cs30/da87 | 651 c173/d525 | 691 | c493/d565 | 731 | c127/d603 | 771 | c447/d643
612 | c540/a488 | 652 | c174/a526 | 692 | c494/a566 | 732 | c128/d604 | 772 | c448/d6ad
613 | ‘c555/d489 | 653 | c189/d527 | 693 | c500/d567 | 733 | c143/d605 | 773 | c463/d645
614 | c556/ad00 | 654 | c190/d528 | 694 | c510/d568 | 734 | c144/d606 | 774 | c464/d646
615 | c571/d491 | 655 | c205/d529 | 695 | c525/569 | 735 | c159/d607 | 775 | c479/d647
616 | c572/d492 | 656 | c206/d530 | 696 | c526/dS70 | 736 | cl60/d608 | 776 | cAB0/d648
617 | c587/0493 | 657 | c221/d531 | 697 | c541/d571 | 737 | c175/d609 | 777 | cA95/d649
618 | c588/d494 | 658 | 222/d532 | 698 | c542/d572 | 738 | c176/d610 | 778 | c496/d650
619 | c603/a405 | 659 | ¢237/d533 | 699 | c557/ds73 | 739 | ¢191/d611 | 779 | ¢511/d651
620 | c604/d496 | 660 | c238/d534 | 700 | c558/d574 | 740 | c192/d612 | 780 | c512/d652
621 | c619/a497 | 661 | c253/d535 | 701 | oS73d5T5 | 741 | c207/d613 | 781 .| 527/d6S3
622 | c620/d498 | 662 | c254/d536 | 702 | c5T4/IST6 | 742 | c208/d614 | 782 | c528/d654
623 | o635/0499 | 663 | c269/a537 | 703 | c589/d577 | 743 | c223/d615 | 783 | c543/d6SS
624 | c636/d500 | 664 | c270/d538 | 704 | c590/d578 | 744 | c224/d616 | 784 | c544/d656
625 | c651/a501 | 665 | c285/d539 | 705 | c605/d579 | 745 | <239/d617 | 785 | c559/d6S7
626 | c652/d502 | 666 | <286/d540 | 706 | c606/d580 | 746 | c240/a618 | 786 | cS60/d638
627 | c667/4503 | 667.| c301/d541 | 707 | c621/d581 | 747 | 255/d619 | 7871 c575/d659
628 | c668/d504 | 668 | c302/d542 | 708 | c622/d582 | 748 | ¢256/d620 | 788 | c576/d660
620 | - b013 - | 669 | c317/d543 | 709 | c637/d583 | 749 | c271/d621 | 789 | c591/d661
630 | bo14- | 670 | c318/d544 | 710 | c638/d584 | 750 | c272/d622 | 790 | ¢592/d662
631 | c013/a505 | 671 | c333/d545 | 711 | c653/d585 | 751 | <287/d623 | 791 | c607/d663
632 | c014/d506 | 672 | c334/a546 | 712 | c654/d586 | 752 | c288/d624 | 792 | c608/d664
633 | €029/d507 | 673 | c340/d547 | 713 | ©660/d587 | 753 | ¢303/d625 | 793 | c623/d665
634 | c030/d508 | 674 | c350/d548 | 714 | o670/d588 | 754 | c304/d626 | 794 | c624/d666
635 | c045/d509 | 675 | c365/ds40 | 715 1 bo15 | 755 | c319/d627 | 795 | c639/d667
636 | c046/d510 | 676 | c366/as50 | 716 | b016 | 756 | ©320/d628 | 796 | c640/d668
637 | c061/d511 | 677 | c381/d551 | 717 | c015/d589 | 757 | c335/d629 | 797 | c655/d669
638 | cos/as1z | 678 | 382552 | 718 | c016/d590 | 758 | ¢336/d630 | 798 | c656/d670
639 | c077/a513 | 679 | <397/d553 | 719| c031/d591 | 759 | ¢351/d631 | 799 | c671/d671
640 | c078/d514 | 680 | c398/a554 | 720 | c032/d592 | 760 | c352/d632 | 800 | c672/d672

aROCH1, b:SACCH, ¢:FACCHI1, d:TCH/FILL
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Table 3-4  Outbound Individually Assigned Slot Data Bit Mapping (UPCH Transmission Mode) (1/4)

D | Mapping D | Mapping D | Mapping D | Mapping D | Mapping
| a001 | 417 alol 81 a091 o 121 | c049/007 | 161 | ¢147/m045
2 a002 42 al02 82 | a092 | 122 | c050/h008 | 162 | c148/m046
3 a017 43 | - a007 83 | - al07 | 123.] c065Mm009 | 1631 c163/047
4 a018 44 | a008 84 at08 | 124 | c066/h010 | 164 | c164/h048
5 a033 45 2023 85 a013 | 125 | c081/mO11 | 165-| c179/049
6 2034 46 2024 86 a014 | 126 | cO82/m012 | 166 | ¢180/h0S0
7 2049 47 | a039 87 a029 | 127 | c097/m013 | 167 | c195/051
8 2050 48 a040 88 a030 | 128 | c098/k014 | 168 | c196/h052
9 | . a065 49 a055 89 a0ds | 129 | c113/m015 | 169 |  b0OS

10 2066 50 | a056 90 a046 | 130 | c114/m016 | 170 |  bOO6

11| a081 51 a071 o1 a061 . | 131 | c129/017 | 171 | c005/M053
12 2082 52 a072 92 a062 | 132 | c130/h018 | 172 | c006/m0S4
13 a097 53 2087 93 a077 | 133 | c145/M019 | 173 | c021/h055
14 2098 54 2088 94 078 | 134 | c146/h020 | 174 | c022/h056
15 | a003 55 al03 95 a093 | 135 | c161/m021 | 175 | c037/h057
16 2004 56 al04 96 a09%4 | 136 | c162/m022 | 176 | c038/m058
17 | a019 | 57 a009 97 | a109 | 137 | c177m023 | 177 | c0S3/m059
18 ] a020 58 a010 98 | al10 | 138 | c178m024 | 178 c054/h060
19 ) 2035 |59 | a025 | 99| a015 | 139 c193m025 | 179 | c069/m061
20| a036 | 60 | 4026 |100| a016 | 140 c194m026 | 180 | cO70/m062
21 205t | 61| w041 [10r| 031 | 141] b003 | 181 cossmos3
2| a2 | 62 a042 1102 2032 | 1427 boo4 | 182 c086/h064
23 | 4067 63 | a057 [ 103 |  a047 | 143 | c003m027 | 183 | c101/m065
24 2068 64 a058 | 104 | a048 | 144 | c004/m028 | 184 | c102/m066
25 4083 65 ah73 105 a063 | 145 | c019M029 | 185 | c117/h067
26 a084 " | 66 a074 | 106 |  a064 | 146 | c020/m030 | 186 | c118/mo6s
27 2099 67 | - a089 107 a079 147 | c035/m031 | 187 | c133/h069
28 a100- | 68 a090 | 108 | a080 | 148 | c036/m032 | 188 | c134/m070
29 a005 69 | al05 | 109 | 2095 | 149 c051/h033 | 189 | c140m071
30 a006 70 al06 | 10| 2096 | 150 | c052/m034 | 190 | c150/m072
31 a021 | 71| . a011 111 | - alil 151 | c067/m035 | 191 |- c165/h073
32 | a022 720 012 | 112 | all2 | 152 ] c068/h036 | 192 | cl66Mm074
33 | a037 | 73 a027 | 113 . bOOL 153 | c083/h037 | 193 | c181/m075
34 2038 74 a028 | 114 | b002 ! 154 | c084/m038 | 194 | c182/m076
35 2053 75 | a0d3. | 115 | c001/h001 | 155 | c099/m039 | 195 | c197/m077
36 2054 76| a0d4. | 116 | c002/m002 | 156 | c100/m040 | 196 | c198/m078
37 a069 - | 77| 2059 | 117 | cO17/h003 | 157 | c115m041 | 197 | - bo07

38 | 070 78 a060. | 118 | ¢018/h004 | 158 | cliemoa2 | 198 | 008

39 a085 79 | a075 | 119 | c033/005 | 159 | ¢131/m043 | 199 | c007/m079
40 2086 80 a076 | 120 | c034/h006 | 160 | c132/m044 | 200 | c008/hOSO

a:RCCHI, b:SACCH-F, c:FACCH2-F, d:FILL-F, e:SACCH-B
f:FACCH2-B, g:FILL-B, h:UPCH/FILL-F, i:UPCH/FILL-B '
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Table 3-4  Outbound Individually Assigned Slot Data Bit Mapping {UPCH Transmission Mode) (2/4)

D | Mapping | D | Mapping | D | Mapping | D | Mapping | D | Mapping

201 | c023/m081 | 241 | c121/m119 | 281 b013 321 | c095/m193 | 361 do2s
202 | c024/h082 | 242 | c122/m120 | 282 b014 322 | c096/mio4 | 362 d026
203 | c039/M083 | 243 | c137/h121 | 283 | cO13Mm157 | 323 | c111/h195 | 363 27
204 | c040/m084 | 244 | c138/mi122 | 284 | c014m158 | 324 | c112mi196 | 364 | do2s
205 | c055/085 | 245 | ¢153/h123 | 285 | cO20/m159 | 325 | c127/m197 | 365 |  d029
206 | c056/h086 | 246 | c154/m124 | 286 | cO30/m160 | 326 | ¢128/m198 | 366 4030
207 | cO71/m087 | 247 | c169/h125 | 287 | cO4S/mi61 | 327 | c143m199 | 367 031
208 | c072/h088 | 248 | c170/m126 | 288 | c046/m162 | 328 | c144/m200 | 368 032
209 | cO87/n089 | 249 | c185/Mm127 | 289 | cO61/h163 | 329 | c159/m201 | 369 |  d033
210 | c088/h090 | 250 | c186/M128 | 290 | cO62/mi64 | 330 | ci60Mm202 | 370 d034
211 | c103m091 | 251 | c201/m120 | 291 | c077m165 | 331 | c175m203 | 371 4035
212 | c104/m092 | 252 | c202/130 | 292 | cO78/M166 | 332 | c176/h204 | 372 |  d036
213 | c119Mm093 | 253 |  bO11 293 | ¢093/h167 | 333 | c191/m205 | 373 d037
214 | ¢120/h094 | 254 |  bOI2 294 | c094/h168 | 334 | ¢192/h206 | 374 4038
215 | ¢135/M095 § 255 | cO11/m131 | 295 | c109/h169 | 335 | <207/Mm207 | 375 d039
216 | c136/M096 | 256 | c012/h132 | 296 | c110/m170 | 336 | c208/m208 | 376 d040
217 | ¢151/h097 | 257 | c027/h133 | 297 | c125/m171 | 337 d001 377 do41
218 | c152/h098 | 258 | c028/h134 | 298 | c126/h172 | 338 d002 378 4042
219 | c167/h099 | 259 | 043135 | 299 | cl4¥/m173 | 339 [ do03 379 do43
220 | ¢168/h100 | 260 | c044/m136 | 300 | cl42m174 | 340 d004 380 | d044
221 | ¢183/h101 | 261 | c059/137 | 301 | c157/Mmi75 | 341 d0os 381 4045
222 | ¢184/h102 | 262 | c060/m138 | 302 | c158/m176 | 342 d006 382 d046
223 | ¢199/h103 | 263 | 075139 | 303 | c173/m177 | 343 4007 383 d047
224 | c200m104 | 264 | c076m140 | 304 | c174/m178 | 344 doos 384 4048
225 009 265 | c091/h141 | 305 | c189Mm179 | 345 009 385 d049
226 010 266 | c092/h142 § 306 | c190/m180 { 346 do10 386 dos0
227 | c009/m105 | 267 | 107143 | 307 | c205Mm181 | 347 d011 387 dos1
228 | cO10/h106 | 268 | c108/h144 | 308 | c206/m182 | 348 d012 388 d052
229 | c025m107 | 269 | c123/h145 | 309 b015 349 do13 389 4053
230 | c026/h108 | 270 | c124/m146 | 310 b016 350 d014 390 d054
231 | c041/h109 | 271 | c139/h147 | 311 | cO15/mi183 | 351 do15 391 055
232 | c042/h110 | 272 | c140/m148 | 312 | c016/Mm184 | 352 016 392 d0s6
233 | c057/h111 | 273 | c155Mm149 | 313 | cO31/m185 | 353 dp17 393 dos7
234 | c058/h112 | 274 | c156/m150 | 314 | cO32/m186 | 354 4018 394 058
235 | c073/m113 | 275 | c171/m151 | 315 | c047/m187 | 355 4019 395 4059
236 | c074/114 | 276 | c172m152 | 316 | c048/h188 | 356 d020 396 4060
237 | c089/h115 | 277 | ¢i87/h153 | 317 | c063/Mm189 | 357 doz1 397 4061
238 | cO90/m116 | 278 | ci88/m154 | 318 | c064/h190 | 358 4022 398 d062
239 | ¢105/M117 | 279 | c203/h155 | 319 | c079/M191 | 359 d023 399 d063
240 | '¢106/h118 | 280 | c204/m156 | 320 | c080/M192 | 360 do24 | 400 do64

a:RCCHI, b:SACCH-F, c:FACCH2-F, :FILL-F, e:SACCH-B
f:FACCH2-B, g:FILL-B, h:UPCH/FILL-F, : UPCH/FILL-B
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Table 3-4 Outbound Individually Assigned Slot Data Bit Mapping (UPCH Transmission Mode) (3/4)

D | Mapping | D | Mapping | D | Mapping | D | Mapping | D | . Mapping
401 | d065 | 441 | d105 | 481 | f1774023 | 521 | 0534059 | 561 | f£151/097
402 | d066 | 442 | 4106 [ 482 | 1178024 | 522 | £054/i060 | 562 | 1524098
403 | dO67 | 443 |  d107 . | 483 | £193/025 | 523 | f069/i061 | 563 | f167/i099
404 | d068 | 444 |  d108 | 484 | fio4i026 | 524 | 0704062 | 564 | £168/i100
405 | d069 | 445 | d105 | 485 | €003 | 525 | 0854063 | 565 | f183/i101
406 | d070 | 446 | d110 | 486 | e004 | 526 | 086064 | 566 | Fi84fi10
407 | do7t | 447 | duil | 487 | fo03f027 | 527 | £1016065 | 567 | 1994103
408 | d072 | 448 |  d112 | 488 | f004/i028 | 528 | £102/i066 | 568 | £200/i104
409 | 4073|449 | d113 | 489 | 0194020 | 529 | £117/067 | 569 | 009
410 | do74 | 450 di14 | 490 | 020030 | 530 | f118068 | 570 | €010

411 | d075 | 451 d115 | 491 | f035M031 | 531 | 1334069 | 571 | f009/i105
412 | do76 | 452 | d116 | 492 | 0364032 | 532 | £134/i070 | 572 | 01041106
413 | do77 | 453 | au17 | 493 | 0516033 | 533 | 1494071 | 573 | 0257107
414 | d078 | 454 | d118 | 494 | 1052034 | 534 | f150/i072 | 574 | £026/i108
415 079 455 | di19 495 | 10674035 | 535 | f165/073 | 575 | 1041/i100
416 dos0 4564  d120 496 | 068/i036 | 536 | f166/i074 | 576 | 042/i110
417 | dos1 | 57§ e001 | 497 | f083037 | 537 | £1814075 | 577 | 10574111
418 | do82 | 458 | 002 | 498 | 0847038 | 538 | f182076 | 578 | fosssti2
419 | do83 | 450 | 001001 | 499 | 0997030 | 539 | f1975077 | 579 | 0734113
420 | d084 | 460 | 002002 | 500 | 100040 | 540 | f198/i078 | 580 | RO74A114
421 | do85 | 461 | 0174003 | 501 | f1156041 | 541 ] €007 | 581 | 1089115
42| do86 | 462 | 018004 | 502 | fli6042 | 5421 008 | 582 | f000/ill6
423 | d087 | 463 | f033/i005 | 503 | 1314043 | 543 | 007079 | 583 | F105A117.
424 | dos8 | 464 | f034/i006 | 504 | f132/i044 | S44 | 0084080 | 584 | £106/i118
425 | 089 | 465 | 0497007 | 505 | 147045 | 545 | 0237081 | 585 | £121/i119
426 | d090 | 466 | f050/008 | 506 | f148/i046 | 546 | f024/i082 | 586 | f122/i120
4271 doo1 | 467 | f065£009 | 507 | f£163/i047 | 547 | 1039083 | 587 | 1374121
428 | d092 | 468 | f066£010 | 508 | f164/048 | 548 | £040/i084 | 588 | fI38/122
429 | d093 | 469 | 0814011 | S09 | f179049 | 549 | 0554085 | 589 | f1534123
430 | d094 {470 | f0824012 | 510 | f180/050 | 550 | f0S6/i086 | 590 | f154/i124
431 | d095 | 471 | f0974013 | 511 | £1954051 | 551 | f0714087 | 591 | fi69A125
432 | d096 | 472 | f098/i014 | 512 | FI96fi0s2 | 552 | f072/088 | 592 | f170/i126
433 | d097 | 473 | f113015 | 513 | 005 | 353 | f087/i089 | 593 | f185/i127
434 | d098 | 474 | f114/i016 [ 514 | €006 | 554 | f088/i090 | 594 | f186/i128
435 | d099 | 475 | £129/017 | 515 | £005£053 | 555 | £103/091 | 595 | £2014129
436 | d100 | 476 | £130/018 | 516 | 006/i054 | 556 | 1044092 | 596 | £202/i130
437 | d101 | 477 | fasporo | 517 | f0214055 | 557 | £1194093 | 597 | e011

438 | 4102 | 478 | f146/i020 | 518 | 022056 | 558 | £120/i094 | 598 | 012
439 | 4103 | 479 | 1614021 | 519 | 037[057 | 559 | £135095 | 599 | f011/131
440 | d104 | 480 | f162/022 | 520 | 038058 | 560 | £136/i096 | 600.| 0127132

@:RCCHI, b:SACCH-F, c:FACCH2-F, d:FILL-F, e:SACCH-B
- f:FACCH2-B, gFILL-B, h:UPCH/FILL-F, i:UPCH/FILL-B
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Table 3-4 - Outbound Individually Assigned Siot Data Bit Mapping (UPCH Transmission Mode) (4/4)

D] Mapping D. | - Mapping Iy :.| . Mapping D Mapping D :|-"Mapping

601 | 0274133 | 641 | f1254171 | 681 | 2001 721 | go41 761 081
602 | 0284134 | 642 | fi26f172 | 682 |  g002 722 | g042 762 | g082
603 | 0434135 | 643 | £141/173 | 683 | . g003 - | 723 | 2043 763 083
604 | £044/i136 | 644 | f142/174 | 684 | - 2004 724 | - g044 764 | @084
605 | 0594137 | 645 | f157175 | 685 | 2005 725 | go4s 765 | g085
606 | 1060/i138 | 646 | f158/i176 | 686 | 2006 726 | 2046 766 | g086
607 | 0754139 | 647 | f1735177 | 687 2007 727 | 2047 767 | 2087
608 | f076/i140 | 648 | 11741178 | 688 | g008 . | 728 | g048 | 768 | . g088
609 | f091/i141 | 640 | £189A179 | 689 | 2009 729 | 2049 769 | g089
610 | 0924142 | 650 | 1904180 | 690 |  g010 730 | g050 770 | . g090
611 | f1074143 | 651 | 2054181 | 691 | . gO11 731 2051 711 | goot
612 | f108/i144 | 652 | £2064182 [ 692 |  g012 732 | g052 772 | 8092
613 | 1236145 | 653 | 015 {693 | e013 | 7331 g053 | 773 . 093
614 | f124/i146 | 654 e016 694 2014 734 | g054 774 | g094
615 | f139/i147 | 655 | 015183 | 695 |  gO15 735 | goss | 775 | go9s
616 | f140/i148 | 656 | f016/184 | 696 | 2016 | 736 | g056 1776 | 096
617 | fissi1a0 | 657 | maiss {697 | 017 | 7137) g057 | 777 097
618 | 156150 | 658 | 1032186 | 698 | o018 | 738 | g0s8 | 778 |  g098
619 | m71i1s1 | 659 | 47187 | 699 | po1o [ 730 gose | 779 | 2099
620 | 1726152 | 660 | f048/i188 | 700 g020 740 2060 780 | g100
621 | £1874153 1 661 | 1063/1189 | 701 g021 741 2061 781 glol
622| f188/i154 | 662 | 064190 | 702 | 022 742 8062 782 1 gl102
623 | f203/i155 | 6631 0794191 | 703 2023 743 g063 783 g103
624 | £204/156 | 664 | 080192 | 704 | 2024 744 | 2064 7841 2104
6251 €013 | 665 | 0954193 | 705 |  g025 745 L 065 785 | © g105
626 e014 666 | 096194 | 706 | 2026 746 | g066 | 786 |  gl06
627 | 013A157 | 667 | fu11a195 | 707 | g027 747 | 067 787 | gl07
628 | 14158 | 668 | f112/196 | 708 | 5028 748 | 2068 788 | 2108
629 | 029159 | 669 | 1274197 | 709 | 2029 749 ) g069 | 789 |  gl09
630 | 0304160 | 670 | 1284198 | 7101  g030 750 | 2070 790 | gl10
631 | f045a161 | 671 | 1434199 | 711 g031 751 g071 791 glll
632 | 0464162 | 672 | fl44/i200 | 712 |  g032 752 1 g072 7921 gli2
633 | 0611163 | 673 f159f201 | 713 | g033 753 | 2073 793  gl13
634 | 062164 | 674 | f1e06202 | 714 | g034 754 | p074 794 | gll4 -
635 | 10776165 | 675 | 175203 | 715 | 2035 755 | o075 795 gl15
636 | f078/i166 | 676 | 1766204 | 716 |  g036 756 | g076 796 | gl16.
637 | 0934167 | 677 | f191/i205 | 717 | 037 757 | 077 797 gl17
638 | f004/i168 | 678 | £192206 | 718 |  g038 758 | 078 798 | gl18
639 | f100i160 | 679 | 12075207 | 719 | 039 759 | @079, | 799 |  gl19
640 | £1104170 | 680 | 208208 | 720 | 2040 760 | g080 800 |  g120

a:RCCH1, b:SACCH-F, c:FACCH2-F, d.FILL-F, e:SACCH-B
f:RFACCH2-B, ¢'FILL-B, h:UPCH/FILL-F, i:UPCH/FILL-B
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.Table 3-5  Inbound Individually Assigned Slot Data Bit Mapping (TCH / FACCH1) (1/4):

D. ;. Mapping D.| . Mapping b Mapping § D Mapping D .| © Mapping
Lof a001 - ) 41 | b305/c039 | 81 | 625,079 | 121 | b259/c117 | 161 | 6579/c157
21 a002 | 42| b306/c040 | 82| b626/c080 | 122 | b260c118 | 162 | bSsOC1SS
3 | bOOLE001 | 43 | b321/c041 | 83| b641/c081 | 123 | b275/c119 | 163 | b595/cis9
4| b002/c002 | 44| b322/c042 | 84 | b642/c082 | 124 | b276/c120 | 164 | b596/c160
5 | b017/c003 | 45 | b337/c043 | 85 | b657/c083 | 125 | b291/c121 | 165 | b611/c161
6 | b018/c004 | 46 | b338/c044 | 86 | b658K084 | 126 | b292/c122 | 166 | b612/C162
7 | b033/c005 | 47 | b353/c045 | 87 | w003 | 127 | b307c123 | 167 | b627/c163
8 | b034/c006 | 48| b354/c046 | 88 | 2004 | 128 | b308/c124 | 168 | b628/c164
9 | b049/c007 | 49 | b369/c047 | 89 | b003/c08S | 129 b323c125 | 169 | b643/c165
10| 6050008 | 50 | b370/k048 | 90 | b004/c086 | 130 | b324k126 | 170 | bEAdetss
11 | b065/c009 | 51 | 6385049 | 91 | b019/c087 | 131 | 6339%127 | 171 | b659/c167
12 | b066/010 | 52 | b386/c0s0 | 92 | b020%088 [ 132 | b340ic128 | 172 | 660168
13 | bO81/cOI1 [ 53 | b401/c0SL | 93 | b035/c089 [ 133 | b3s5kc120 | 173 | 2005

14 | b082/c012 | 54 | b402/c052 | 94 | b036/c090 | 134 | b3see130 | 174 | a006

15 | b097/c013 | 55 | b417%053 | 95 | bosteoot | 135 | b371/c131 175 | b005/c169
16 | b098/c014 | 56 | b418%c054 | 96 | b0s2/c092 | 136 | 1372132 | 176 | bOOS/CI70
17| 113/c015 | 57 | b433/c055 | 97 | b067c093 | 137 | b387/c133 | 177 | bO21/cIT1
18 | b114/c016 | 58 | b434/c056 | 98 | bO68/O94 | 138 b388/c134 | 178.| b022/c172
19..| b129/c017 | 59 | b449/c057 | 99 | b083/c095 | 139 | b403/c135 | 179 - b037/c173
20 | b130%018 | 60 | b450/c0s8 | 100 | b084/c096 | 140 | ba04/c136 | 180 | bO38/C174
21 | b145/c019 | 61 | b465/c059 | 101 | b099/c097 | 141 | b419/c137 | 181 |. bOS3/c175
22 | b146/c020 | 62 | bd66/c060 | 102 | bI00O98 | 142 | b420/c138 | 182 | bOS4/c176
23 | bI61/c021 | 63 | b481/c061 | 103 | b115%099 | 143 | b435/c139 | 183 | b0G9/C177
24 | b162/c022 | 64 | b482/c062 | 104 | b116k100 | 144 | b436K140 | 184 | bOTOMI78
25| b177/c023 | 65 | b4974063 | 105 | b131/ci01 | 145 | baSI/c14l | 185 | bO8S/C179
26 | bI78/c024 | 66 | b498/c064 | 106 | b132/c102 | 146 | bas2/ci42 | 186 | bOS6/c180
27 | b193/c025 | 67 | bS13/065 | 107 | b147/c103 | 147 | ba67/c143 | 187 | b101/C181
28 | b194/c026 | 68 | b514/c066 | 108 | b148/c104 | 148 | bdes/c1a4 | 188 I B102/c182
29 | 6209/c027 | 69 | 529/c067 | 109 | b163/c105 | 149 | bdg3xc145 | 189 | b117/c183
30 | b210/c028 | 70 | b530/c068 | 110 | b164/c106 | 150 | b484/c146 | 190 | bl18/c184
31 | 6225029 | 71 | b545/c069 | 111 | b179/c107 | 151 | 6499/c147 | 191°| b133/c185
32| b226/c030 | 72 | b546/c070 | 112 | 180108 | 152 | b500/c148 | 192°] bi34iciss
33 | b241/c031 | 73| 0561/c071 | 113 | b195K109 | 153 | b515/c149 | 193 | b149/c187
34 | 242/c032 | 74 | b562/0072 | 114 | b196/c110 | 154 | bS16/150 | 104 b150/c188
35 | b257/c033 | 75 | 05770073 | 115 | ‘b211/c111 | 155 | 531/c151 | 195°| b165/c180
36 | b258/c034 | 76 | bST8/c074 | 116 | b212/c112 | 156 | b532/c152 | 196 | b166/c190
37 | 6273/c035 | 77 | b593/c075 | 117 | 62274113 | 157 | 547153 | 197 | B181/c191 -
38 | b274/c036 | 78 | bS94/c076 | 118 | b228/c114 | 158 | b548/c154 | 198 | bI82/c192
39| b289/c037 | 79 | b609/c077 | 119 | b243c115 | 159 | bse3kciss | 199 | b1o7c193
40 | ©200/c038 | 80 | b610/c078 | 120 | 6244116 | 160 | b6aic1se | 200 | b198/c194

a:SACCH, b:FACCHLI, ¢:TCH
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Table 3-5  Inbound Individually Assigned Slot Data Bit Mapping (TCH / FACCH 1) (2/4)

D[ "Mapping D Mapping D Mapping D Mapping D Mapping
201 | b213/c195 | 241 _ b533/c235 § 281 | b167/c273 | 321 | b487/c313 | 361 | bi21/c351
202 | b214/c196 | 242 | b534/c236 | 282 | bl68/c274 | 322 | b488/c314 | 362 | b122/c352
203 | b229/c197 | 243 b549f0237 283 | bl1834&275 | 323 | ©503/c315 | 363 | bl37/c333
204 b230/c198 | 244 | b550/c238 | 284 | b184/c276 | 324 | b304/c316 | 364 | b138/c334
205 b245/0199 245 | b5365/c239 | 285 | b199/c277 | 325 | b519/c317 | 363 5153/(:355
206 ; b246/c200 1 246 | b566/c240 § 286 | b200/c278 | 326 | b520/318 | 366 | b154/c356
207 | b261/c201 | 247 | bS81jc241 | 287 | b215/c279 | 327 | b535/c319 | 367 b16910357
208 .b262/c2'02 248 | b582/c242 | 288 | b216/c280 | 328 | b536/c320 | 368 b170;’0358
209 b277/0263 249 | b597/c243 | 289 | b231/c281 | 329 | b551/321 | 369 | b185/c359
210 _b27 8/c204 | 250 | b598/c244 | 290 | b232/c282 | 330 | b552/c322 | 370 | bl186/c360
211 . b293/c205 § 251 | b613/c245 | 201 | ©247/c283 | 331 | b567/c323 371_ b201/c361
212 | b294/c206 | 252 | b614/c246 | 292 | b248/c284 | 332 . b568/c324 | 372 | b202/c362
213 | b305/c207 | 253 | 1©629/c247 | 293 | b263/c285 | 333 | b583/c325 | 373 | b217/c363
214 | b310/c208 | 254 | b630/c248 | 294 | b264/c286 | 334 | b5B4/c326 | 374 | b218/c364
215 | b325/c209 | 255 | b645/c249 | 295 | b279/c287 ] 335 | bS99/c327 § 375 | b233/c365
216 | b326/c210 | 256 | b646/c250 | 296 | B280/:288 | 336 | bGO0/C328 | 376 | b234/c366
217 _b34l/c211 257 | b661/c251 | 297 | b295/c289 | 337 | b615/c329 | 377 | b249/c367
218 | b342/c212 | 258 | b662/c252 | 298 | b206/c200 | 338 | b616/c330 | 378 | b250/c368
219 1 b357/c213 259 a007 299 | b311/c291 | 339 ¢ b631/c331 | 379 | b265/c369
220 | b358/c214 | 260 a008 300 1 b312/c292 | 340 | b632/c332 | 380 | b266/c370
221 5373/021 53 | 261 | BOD7/c253 | 301 | b327/c293 | 341 | b647/c333 | 381 | b281/c371
292 1 b374/c216 | 262 | bO0O8/254 | 302 | b328/c294 | 342 | b648/c334 | 382 | b282/c372
223 | b389/c217 § 263 | bO23/c255 | 303 | b343/c295 | 343 | b663/c335 | 383 | b297/c373
224 | b390/c218 | 264 | b024/c256 | 304 | b344/c296 | 344 | b664/c336 | 384 | b298A3T74
225 ¢ b405/c219 | 265 i b039/c257 | 305 i b359/c297 | 345 al09 385 | b3l 3/03_75
226 | b406/c220 | 266 | b040/258 | 306 | b360/c298 | 346 . a010 386 | b314/c376
227 | b421/c221 | 267 | b055/c259 | 307 | b375/c299 | 347 | b009/c337 | 387 b32.9/037"7
228 b422/c222 268 | b036/c260 | 308 | b376/c300 | 348 | bOI0/c338 | 388 | b330/c378
229 b437/c223 § 269 | bO71/c261 { 309 | b391/c301 | 349 | b025/c339 | 389 ; b345/c379
230 | b438/c224 | 270 | b0O72/c262 | 310 | b392/c302 | 350 | b026/c340 | 390 | b346/c380
231 1 b453/c225 | 271 1 b0O87/c263 | 311 | b407/c303 | 351 | b041/c341 | 391 | b361/c381
232 . b454/c226 | 272 | bO88/c264 | 312 b408/c304 1 352 | b042/c342 § 392 | b362/c382
233 b469/022_7 273 | b103/c265 | 313 | 0423/c305 353_ b057/343 | 393 | b377/c383
234 | b470/c228 | 274 | b104/c266 | 314 | b424/c306 | 354 | b0S8/c344 | 394 ; b378/c384
235 : b485/c229 | 275 | b119/c267 | 315 | b439/4c307 | 355 | b073/c345 | 395 | b393/c385
236 | b486/c230 | 276 | b120/c268 | 316 | b440/308 { 356 | b074/c346 | 396 | b394/c386
237 | b301/c231 | 277 | b135/c269 | 317 | b455/c309 | 357 | b089/c347 | 397 | bd0%/c387
238 | b502/c232 278 | b136/c270 | 318 | b456/c310 | 358 | b090/c348 | 398 | b410/c388
239 | b517/233 § 279 | b151/c271 | 319 | b471/c311 | 359 | b105/c349 | 399 : b425/c389
240 | b518/c234 | 280 | b152/c272 | 320 | b472/c312 | 360 | bl06/c350 | 400 | bd26/c390
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Table 3-3  Inbound Individually Assigned SEm_D__ata Bit Mapping (TCH / FACCH1) (3/4)

D | Mapping D Mapping D | Mapping D Mapping D Mapping
401 | b441/c391 | 441 | bOT5/c429 | 481 | b395/c469 | 521 | b029/c507 | 561 | b340/cs47
402 | b442/c392 | 442 | bOT6/c430 | 482 | b396/c470 | 522 | b030/cS08 | 562 | b350/c548
403 | b457/c393 | 443 | bO91/c431 [ 483 | b4T1/c4T1 | 523 | bO4S/cS09 | 563 | b365/c549
404 | b458/c394 | 444 | b092/c432 | 484 | b412/c472 | 524 | 046510 | 564 | b366/c550
405 | b473/c395 | 445 | 0107/c433 | 485 | b427/c473 | 525 | bO61/cS11 | 565 | b381/cS51
406 | b474/c396 | 446 | b108/ca34 | 486 | b428/c474 | 526 | bO62/cS12 | 566 | b382/cS52
407 | b489/c397 | 447 | b123/cd35 | 487 | b443/c475 | 527 | b077513 | 567 | 6397/c553
408 | b490/c398 | 448 | b124/c436 | 488 | bd4dicd7s | 528 | bO78/S14 | 568 | 6398/S54
409 | bS05/c399 | 449 | b139/c437 | 489 | b459/c477 | 520 | b093/cS15 | 569 | B413/c55
410 | bS06/c400 | 450 | b140/c438 | 490 | ba60/c4T8 | 530 | B094/cS16 | 570 | b414/c556
411 | b521/0401 | 451 | b155/c439 | 491 | b475/c479 | 531 | b109/c517 | 571 | b429/c557
412 | b522/c402 | 452 | b156/c440 | 492 | b476/c480 | 532 | b110/cS1S | 572 | b430/SS8
413 | b537/c403 | 453 | b171/cadl | 493 | b491/cs1 | 533 | b125/c519 | 573 b445/c559
414 | 6538/c404 | 454 | b172/c442 | 494 | b492/c482 | 534 | bI26/c520 | 574 | bad6/es60
415 | b553/c405 | 455 | b187/c443 | 495 | b507/c483 | 535 | bla1/es2l | 575 | ba61/c561
416 | bS54/c406 | 4564 | b188/cdd4 | 496 | b5O8/cas4 | 536 | bl42/cs22 | 576 | ba62/cS62
417 | bS69/c407 | 57 | b203/c445 | 497 | b523/c485 | 537 | bi57/e523 | 577 | b477/c563
418 | b570/c408 | 458 | b204/c446 | 498 | bS24/c486 | 538 | bissics24 | 578 | ba78/cs64
419 | b585/cd09 | 459 | b219/c447 | 499 | b530/c487 | 539 | bI73/es25 | 579 | b493/cS6S
420 | b586/c410 | 460 | b220/c448 | 500 | b540/c488 | 540 | b174/c526 | 580 | b494/c566
421 | b601/c411 | 461 | b235/cd49 | 501 | bSSS/cdsy | 541 b189/c527 | 581 | bS09K567
422 | b602/cA12 | 462 | b236/c450 | 502 | b556/cas0 | 542 | b190/c528 | 582 | bS10/cs68
423 | b617/c413 | 463 | b251/c451 | 503 | bS71/ed91 | 543 | b205/c520 | 583 | b525/c569
424 | v618/ca14 | 464 | 12520452 | 504 | b572/c492 | 544 | 12067530 | 584 | bs26sT0
425 | b633/ca15 | 465 | b267/c453 | 505 | b587/c493 | 545 b221/c531 | 585 | b541/c571
426 | b634/c416 | 466 | b268/ca54 | 506 | b388/c494 | 546 | b222/c532 | 586 | bsa2esT2
427 | b649/cALT | 467 | b283/eASS | 507 | b603/ca9s | 547 | 6237/cs33 | 587 | bS57cs73
428 | b650/c418 | 468 | b284/caS6 | S08 | b604/ca96 | 548 | b23s/es34 | 588 | bsssiesTa
429 | b665/ca19 | 469 | b299/cdsT | 500 | b619/c497 | 549 | b2s3es3s | 589 | bsT3CSTS
430 | b666/c420 | 470 | b300/cds8 | 510 | b620/c498 | 550 | b254/cs36 | 590 | b574/c576
431 | 2011 | 471 | b315/c459 | 511 | b635/cd99 | 551 | b269/c537 | 591 | b589/csT7
432 | 2012 | 472 | b316/cds0 | 512 | b636K500 | 552 | b270/cs38 | 592 b590/c578
433 | b011/c421 | 473 | b331/ed6l | 513 | b651cS01 | 553 | b285/es39 | 593 | 60570
434 | b012/c422 | 474 | b332/cd62 | 514 | b652/c502 | 554 | b286/c540 | 594 | 606380
| 435 | b027/c423 | 475 | b347/c463 | 515 | b667/c503 | 555 | b301/c541 | 595 | be21/css1
| 436 | bo28fc424 | 476 | b348/cacs | 516 | boes/cso4 | 556 | b302esaz | 596 | b622/ess2
437 | b043/ca25 | 477 | b363eass | 517 | w013 | 557 | 317543 | 597 | b637/c583
438 | bO44/c426 | 478 | b364/c466 | 518 |  a0l4 | 558 | b318/c544 | 598 | b63/cs84
439 | b059/c427 | 479 | 1379/c467 | 519 | bO13/c505 | 559 | b333/c545 | 509 | b653/cs8S
| 440 | bo60/c428 | 480 | 380468 | 520 | b014/cs06 | 560 | b334iesas | 600 | vesascsse

 a:SACCH, b:FACCHI, ¢:TCH
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Table 3-5 - Inbound Individually Assigned Slot Data Bit Mapping (TCH / FACCHI) (4/4)

D _Map;iing . D . |- Mapping D Mapping
601 | b669/c587 | 641 | 5303/c625 | 681 | b623/c665
602 | b670/c588 | 642 | b304/c626 | 682 | b624/c666
603 a015 | 643 | 319/c627 | 683 | b639/c667
604 |  a016 644 | b320/c628 | 684 | b640/c668
605 | b015/c589 | 645 | b335/c629 | 685 | 1655/c669
606 | b016/c590 | 646 | b336/c630 | 686 | b656/c670
607 | b031/c591 | 647 | b351/c631 | 687 | b671/c671
608 | b032/c592 | 648 b352/c632 | 688 | b672/c672
609 | b047/c593 | 649 | b367/c633
610 | b048/c594 | 650 | b368/c634
611 | b063/c595 | 651 | b383/c635
612 | b064/c596 | 652 | b384/c636
6131 b079/c597 | 653 | b399/c637
614 | bOBO/C598 | 654 | b400/c638
615 | b095/c599 | 655 | b415/c639
616 | b096/c600 | 656 | ba16/c640
617 | b111/c601 | 657 | ba31/c641
618 | b112/c602 | 658 | b432/c642
619 | b127/c603 | 659 | b447/c643
620 | b128/c604 | 660 | ba48/c644
621 | b143/c605 | 661 | ba63/c645
622 | b144/c606 | 662 | bd64/c646
623 | b159/c607 | 663 | b479/c647
624 | b160/c608 | 664 | b4BO/C64S
625 | b175/c609 | 665 | b495/c649
626 | b176/c610 | 666 | b496/c650
627 | b191/c611 | 667 | b511/c651
628 | b192/c612 | 668 | b512/c652
629.| b207/c613 | 669 | b527/c653
630 | b208/c614 | 670 | b528/c654
631 | b223/c615 | 671 | b543/c655
632 | b224/c616 | 672 | b544/c656
633 | ©239/c617 | 673 | b559/c657
634 | b240/c618 | 674 | b560/c658
635 | ©255/c619 | 675 | b575/c659
636 | b256/c620 | 676 | b576/c660
637 | b271/c621 | 677 | b591/c661
638 | b272/c622 | 678 | ©3592/c662
639 | b287/c623 | 679 | b6D7/c663
640 | b288/c624 | 680 | b608/c664
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Table 3-6  Inbound Individually Assigned Slot (Basic Stot) Data Bit Mapping (RCCH3) (1/4)

b Mapping D Mapping D.| Mapping | D Mappihg D1 Map’pin_g
1 a001 41 b039 81 “b079  |h121 | b117 161 | bl57
2 a002 42 b4 82 | - bORO 122 b118 ‘162 b1s§ .
3 b001 43 b041 83  b0O8E- 123 b119 163 b159 -
4 b002 | 44 |  b042 84| bOS2 | 124 | 120 | 164| b160
5 b003 45 b043 -85 = b083 - “125 - bl121 165 | - blsl
6 b004 46 b044 86. |- bD84 126 biz2 166 big2
7 b003 47 b043 87 a003 127 b123 167 bl63
8 b6 48 b046 BS [ a004: 128 . - bi24 168 bi164
9 b007 49 b047 89 b08S 129 ¢ b125 -169 - bles
10 b008 50 b48 90 b086 C130- bi126 170 bl6b
i1 b009 51 b049 91 b087 ] 131 b127 171 | bi67
12 b010 52 bS50 92 b088 1321 bi2% <172 b168
13 b011 53 b051 93 b08&9 133 b129 173 a00s
14 b012 54 b052 94 b0s0 134 | - b130 174 - a006
15 b013 55 b053 95 b091 ~135- bi3i: 1175 b169
16 b0i14 56 b(54 96 b092 136 b132- 176 | b170
17 b015 57 b033 97 b093 137 - b133 177 b171
18 b(16 58 b056 98 b094 138 - bi34: 178 | = b172
19 b017 59 b037 99 b09S 1397 7 b13sS” 179+ b173
20 b018 60 b058 100 b096 140 b136 180 b174
21 b019 61 b059 101 b097 141 bl137 1181 bl175
22 b020 62 b060 102 b09g 142 b138 182 b176
23 b021 63 b061 103 b09% 143~ b139- 183 b177
24 b022 64 b062 104 b100 1441 . bl40 184 b178
25 b023 65 b063 105 b101 145 bl41 185 b179
26 b024 66 b064 106 b102 146 b142 186 b180
27 b025 67 b065 107 b103 147 1 - bi43 187 b181
28 b026 68 b066 108 b104 148 bl44 188 b1g2
29 b027 69 b0s7 109 b105 149 bl45 189 | big3
30 b028 70 b068 110 b106 150 bl46 190 b184
31 b029 71 b069Y 111 b107 151 § b147 191 b18S
32 b030 72 b070 112 b108 152 " b148 192 | b186
33 b031 73 bO71 113 bl109 153 b149 193 b187
34 b032 74 b072 114 bi10 154 -~ b150- 194 | big8
35 b033 75 b073 115 blil 155 bi51 195 b189
36 b034 76 b074 116 bl112 156 b152 196 190
37 b035 77 bO75 117 b113 157 b153 197 b191
38 b036 78 b076 118 bli4 158 bi54 198 b192
39 b037 79 b077 119 b113 159 b155 199 b193
40 . b038 8O b078 120 blle “160 | - b156 200 b194

A3-20

a:SACCH, b:FILL, ¢:RCCH3




RCR STD-32A

Table 3-6  Inbound Individually Assigned Slot (Basic Slot) Data Bit Mapping (RCCH3) (2/4)

- D | - Mapping D Mapping D Mapping D | Mapping D Mapping
201 b195 | 241 p235 281 b273 321 b313 361 b351
202 b166 242 b236 282 b274 322 b314 362 b352
203 b197 243 b237 - 283 b275 323 b315 363 b353
204 bI9g 244 b238 284 b276 324 b3le 364 b354
205 bi99 245 b239 285 b277 325 b317 365 b355
206 b200 246 b240 286 b278 326 b318 366 b356
207 b201 247 b241 287 b279 327 b319 367 b357
208 b202 248 b242 288 b280 328 b320 368 b358
209 b203 249 b243 289 b281 329 b321 369 h359
210 b204 250 b244 290 b282 330 b322 370 b360
211 b205 251 b245 291 b283 331 b323 371 b361
212 b206 252 b246 292 b284 332 b324 372 b362
213 b207 253 b247 293 b285 333 b325 373 b363
214 b208 254 b248 294 b286 334 b326 374 b364
215 b209 255 b249 295 b287 335 b327 375 b365
216 b210 256 b250 296 b288 336 b328 376 b366
217 b211 257 b251 297 b28% 337 b329 377 b367
218 b212 258 b252 298 b290 338 b330 378 b368
218 b213 259 a007 209 b291 339 b331 379 b369
220 b214 260 a008 300 b292 340 b332 380 b370
221 b215 261 b253 301 b293 341 b333 381 b371
222 b2i6 262 b254 302 b294 342 b334 382 b372
223 b217 263 b255 303 b2565 343 b335 383 b373
224 b218 264 b256 304 b296 344 b336 384 b374
225 b219 265 b257 303 bh297 345 a009 385 b375
226 b220 266 b258 306 b298 346 al10 386 b376
227 b221 267 b259 307 b2%9 347 b337 387 ba7?
228 b222 268 b260 308 b300 348 bh338 388 b378
229 b223 269 b261 300 b301 349 b339 389 b37%
230 b224 270 b262 310 b302 350 b340 390 | b380
231 b225 271 b263 311 b303 351 b341 391 b381
232 b226 272 b264 312 b304 352 b342 392 b382
233 b227 273 b265 313 b303 353 b343 393 b383
234 b228 274 b266 314 b306 354 b344 394 b384
235 b229 275 b267 315 b307 355 bh343 395 b385
236 b230 276 b268 316 b308 356 b346 396 b386
237 b231 277 b269 317 b309 357 b347 397 | b387
238 b232 278 b270 318 b310 358 b348 398 b38%
239 b233 279 b271 319 b311 359 b349 399 b389
240 b234 280 b272 320 | . b312 360 b350 400 b390
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Table 3-6 Inbound Individually Assigned Slot (Basic Slot) Data Bit Mapping (RCCH?3) (3/4)

D Mapping D Mapping D | Mapping D | . Mapping D | Mapping
401 | b39r {441 | ba29 [ 481 c033 [ s21| <131, | 561 ] o039
402 | 5302 442 | ba30  |4s2| 034 52| cam |se2| o040
403 [ b393  [443 | 431 | 483 | <049 |53 c147 | 563 | oSS
404 | b394 [ 444 | b432 484 | o050 |24 cras [ sed|  co56
405 | 1395 | 445 | 433 | 4851 <065 | 525 | 163 | 565 | co7i
406 1396 |446| 434 | 486 | . c066 | 526| 164 |66 | com
407 | b397 | 447 | o435 | 487| cos1 | s27| c179 | se7| cos
408 | b398 | 448 | ba36 | 488 | cos2 | s28| 180 | 568 | coss.
409 | 5399 | 449 | 437|480 | 097 | 529 | c195 | se0| ci03
410 | b400 | 450 | 438 | 490 | c008 [ s30, 196 570 clo4
411 | b401. |45t w439 laor | cl13 |53 co0s | s5710 et
412 | ba02 452 bas0 |42 | o4 |52 w006 [ 5721 120
413 | b403 | 4531 bdal 493 | c120 [ s33 o2t [ 573 135
414 | b404 | 454 | badz 494 | c130 [s34|  coz2 | s5m|  ci36
415 b405 | 455 | b443 [ 495 | c1a5 | 535| 037 | s575|  elst
416 | b406  |4564| ba4d | 496 | cta6 | s36| 038 | 576 | cls2
417 | b407 57| bads | 497 | ct61 537 | o053 | s577|  cl6
418 | b408 | 458 | bdd6 [ 498 | c162 |38 | 0S4 | 578 | 168
419 | b409  L4so | baa7  [a00| c177 |s30| 060 570 |  c183
4201 b410 460 | bad8 [ 500 | o178 | 540 | 070 | 580 | 184
421] ba1l |61 | b4d9 [ 501 | 193 | s41|  co85 | 581 | 199
422} b412 1 462 |  b450 | 502 c194 542 <086 582 | <200
423 | b413 [ 463 | b451 | 5030 <003 | 543 | o101 | 583 |  co09
424 | b414 | 464 | bdas2 | 504| c004 [ sa4| cr02 |ss4|  col0
425 | b415 | 465 | 453 | S05|  c019 | sas | err7 | sss | co2s
426.| b416 | 466 | basa | so6{ c020 [se6| o118 |86 | o026
427 | b417 . | 467 | b4ss | 507 <035 | s47| o133 | 587 | o4
428 | b418 | 468 | b4s6 | 508 | co36 | 548 | c134 | 588 | cod2
429 | b419 1460 | bas7T | 509 | co51 | 549 o149 | ss0| 057
430.| b4200 | 470 | b4s8 | 510| 052 | 550 cis0 | 590 | coss.
431 | a011 | 471 459 | sui|  co67 [ ssi|  cles | so1 | 073
432 2012|472 bas0 [ 512 068 [ss2| o166 | 592 | com4
433 | b421 | 473 | b6t | S13| 083 | ss3| o181 | 593 | <089
4361 b422 | 474 . b6z | 514 | o084 | ssa|  c12 fso4 | cos0
4351 b423 4751 b463 [ 515 099 [ 555| e197 | s95| c10s
436 | 424|476 | bvass | s16| ci00 | ss6| 198 | 59| e106.
4371 w425 | 477] o001 | 517| a013  [5s7|  c007 | s97| 121
438 | b426 | 478 | o002 | s18| w014 | 58| 008 [ s98| 122
439 | 427 | 479 | 017 |19 o115 [sso| 23 | 599 | e137
440 | b428. J480| 018 |50 cti6 [se0| co24 | 600 | e138

‘a:SACCH, b:FILL, ¢:RCCH3
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Table 3-6  Inbound Individually Assigned Slot {Basic Slot) Data Bit Mapping (RCCH3) (4/4)

D | Mapping | D Mapping D Mapping
601{ 153 | 641 | . c045 | 681| c159
602 c154 642 c046 682 c160
-603 a015 643 | . c061 683 c175
604 a016 644 <062 684 c176
605 c169 645 077 685 191
606 c170 646 c078 686 192
607 c185 647 093 687 1 207
608 c186 648 094 638 c208
609 c201 649.|  ¢109
610 202 650 c110
611 | . <011 651 c125
612 012 652 c126
613 |- <027 653 cl41
614 028 654 cl42
615 | c043 655 ¢157
616 | . <044 | 656 |  c158
617 059 657  ¢173
618 |  c060 658 c174
619 c075 659 c189
620 - c076 660 ¢190
621 091 661 205
622 092 662 206
623 107 663 015
624 108 664 ¢016
625 c123 665 c031
626 c124 666 c032
627 cl39 667 047
628 140 668 c048
629 c155 669 ch63
630 c156 670 c064
631 c171 671 c079
632| - 172 672 | - <080
633 c187 673 ¢095
634 188 674 096
635 €203 675 111
636 €204 676 c112
637 ¢013 677 c127
638 c014 678 c128
639 029 679 143
640 c030 680 cl44
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‘Table 3-7.- . Inbound Individual Assigned Slot (Subslot) data bit mapping (1/2)-

A3-24

D | Mapping D Mapping D |+Mapping | D | Mapping |- D] Mapping
1§ a001 41 | b083/c037 ¥ 81| :b181/c075 | 121 | b0OS7/c111 | 161 | b155/ci49
2 a002 42 | b084/c038 | 82 | b182/c076 | 122 | b0S8kci12 | 162 | b1S6/c1S0
3 | bOOL/CO0L | 43 | b099/c039 | 83 | 0197/0077 | 123°| v073/c113 | 163 | bl71/c151
4 | b002/c002 | 44 | bl00/O40 | 84 | bI98/cOT8 | 124 | bOT4/cll4 | 164 | b172/c152
5 | bO17/c003 | 45 | b115/c041 | 85 a007 125 | b08Y/c11S | 1657 b187/c1S3
6 | b018/c004 | 46 | bli6reod2 | 86 a008" | 126 | b0S0/C116 | 166 | b188/c154
7 1 b033/c005 | 47 | b131/c043 § 87 | b0O7/c079 | 127 | b105/117 | 167 | b203/c155
8 | b034/c006 | 48 | b132/c044 | 88 | 1008/c080 | 128 | b106/c118 | 168 | B204/c156
9 | b049/c007 | 49 | b147/c045 | 89 | bO23/c081 | 120 | b121/c119 | 169 a013

10 | b05S0/c008 | 50 | bi148/c046 | 90 | b024/c082 | 130 | b122/120 | 170 ab14

11| b065/009 | 51 | b163/c047 | 91 | b039/c083 | 131 | b137/c121 | 171 | bO13/ci5T
12 | b066/c010 § 52 | b164/c048 | 92 | b040/c084 | 132 | b13sici22 | 172 | 60144158
13 | b081/c011 | 53 | b179/049 | 93 | b055/c085 | 133 | b153%123 | 1731 b029/c159
14 | b082/c012 | 54 | bI80/cOS0 | 94 | b0S6/c086 | 134 | bl5d/c124 | 174 | b030/c160
15§ b097/c013 | 55 | b195/c05t | 95 | b0O71/c087 | 135 | b169/c125 | 175 | b045/kc161
16 | b098/c014 | 56 | b196/c052 | 96 | b072/c088 | 136 | b170/c126 | 176 | b046/c162
17 | bii3/c015 | 57 a005 97 | b087/c089 | 137 | b185/c127 | 177" bO61/c163
18 | b114/c016 | 58 a006 98 | bO88/c090 | 138 | biB6/cI28 | 178 | bO62/c164
19| b129/c017 | 59 | b005/c053 | 99 | b103/c091 | 139 | b201/c129 | 179 | b0T7/ci6S
20 | b130/c018 | 60 | bO06/cO54 | 100 | b104/c092 | 140 | b202/c130 | 180 | b0O78/ci66
21 | b145/c019 | 61 | b021/c055 | 101 | b119/c093 | 141 a011" 181 | b093/c167
22 | bl46/c020 | 62 | b022/c056 | 102 | b120/c094 | 142 a012 182 | b094/ci68
23 | bl61/c021 | 63 | b037/c057 | 103 | b135/c095 | 143°| b0t1/c131 | 183 | b109/c169
24 | v162/c022 | 64 | b038/c058 | 104 | b136/c096 | 144 b012/c132 | 184 | b110/c170
25 ] b177/c023 | 65 | b053/c059 | 105 | b151/4097 | 145 | b027/c133 | 185 bi25/ci7
26 | b178/c024 | 66 | b054/c060 | 106 | b152/c098 | 146 | bO28/c134 | 186 | b126/ciT2
27 | b193/c025 | 67 | b069kc061 | 107 b167/c099 147 | b043/c135 | 187 | bl4¥c1T3
28 | bl94/c026 | 68 | b070/c062 | 108 | b168/c100 | 148 | bodd/c136 | 188 | v142/c174
29 2003 69 | b085/c063 | 109 | b183/c101 | 149 | b059/c137 | 189 | b15T/175
30 a004 70 | b086/c064 | 110 | b184/c102 .} 150 | b060/138 | 190 | b158/c176
31| b003/c027 | 71 | b101/065 | 111 | 51994103 | 151 | b075/c139 | 191 b173/c177
32 | b004/c028 | 72 | b102/c066 | 112 | b200/c104 | 152 bO76/c140 | 192 | b174/c178
33 | 019029 | 73 | bi174067 | 113 2009 153 | b091/c141 | 193 | b189/c179
34 | b020/c030 | 74 | bl18/c068 | 114 a010 154 | b092/c142 | 194 | bIS0/c180
35 | b035/c031 | 75 | b133/069 | 115 | b009/c105 | 155 | b107/c143 | 195 | b205/ci81
36 | b036/c032 | 76 | b134/c070 | 116 | bOIG/106 | 156 | bl08/c144 | 196 | b206/c182
37 | b051/c033 | 77 | bl49/c071 | 117 | b025/c107 | 157 | b123/c145 | 197 a015

38 | b052/c034 | 78 | b150/c072 | 118 | b026/c108 | 158 | bl24/c146 | 198 2016

39 | bO67/c035 | 79 | b165/073 | 119 | b041/c109 | 159 | b139/c147 | 199 bO15/c183
40 | bO68/c036 | 80 | bl66/c074 | 120 | b042/c110 | 160 | bi40/ci48 | 200 | bOI6/c184

a:SACCH, b:FACCH2/RCCHS3, ¢:UPCH
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Mapping

201
202
203
204
208
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

b031/c185
b032/c186
b047/c187
b048/c188
b063/c189
b064/c190
b079/c191
b080/c192
b095/c193
b096/c194
b111/c195
b112/c196
b127/c197
b128/c198
b143/c199
b144/c200
b159/c201
160/c202
b175/c203
b176/c204
b191/c205
b192/c206
b207/c207
b208/c208

RCR STD-32A

Inbound Individual Assigned Slot (Subslot) data bit mapping (2/2)
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Mobile SDL Configuration
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1.0 Initial state

1.00

idie

1.1 Call condition (Call from Mobile station)

1.10
1.11
1.12
1.13
1.14
115
1.16
1.17
1.18
1.19

Call Response Wait

PSTN Interconnect Call Response Wait

Inter-zone Call Response Wait

Call Initiation Channel Assignment Wait

Call Initiation Channel Assignment Wait, Reserved

Call Initiation Channel Assignment Wait, PSTN

Call Initiation Channel Assignment Wait, PSTN, Reserved
PSTN Call Disconnect Message Wait

Fleetwide Call Message Wait

Fleetwide Call Message Wait, Reserved

1.2 Call connection (Call from Repeater Station)

1.20
1.21
1.22

1.23 Call Reception Channel Assignment Wait, PSTN, Reserved

Call Reception Channel Assignment Wait
Call Reception Channel Assignment Wait, Reserved

Call Reception Channel Assignment Wait, PSTN

1.3 Communication State

1.30
131

Busy

Call Disconnect Indication Wait

1.32  Systemwide Call Message Busy

v Timer Table
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I Introduction

The symbols used at SDL configoration of Digital MCA system are shown as below.

>HUWAEO

: State

: Primitive from Management layer
: Primitive to Management layer

. Message from repeater station

: Message fo repeater station

: Procedure Call

: Selection

[Primitive]

Req : Request

Ind : Indication

Res : Response

Con : Confirm
Mobile Repeater Mobile

Higher Layer Higher Layer Higher Layer
Layer 3 Layer 3 Layer 3
Layer 2 Layer 2 Layer 2
Layer 1 Layer 1 Layer 1
Layer Model

Ad -1



RCR STD-32A

e}
§
g
©
&
&
E
------- Tayer1,2 -----4
N _

4

: This is not described in the SDL configuration

PR Ty

Fig A 4-1 Layer Configuration of Repeater Station (Layer3)

SDL configuration of mobile station is described on the basis of this figure.

Every entities required for the mobile station including resource management and control exists in.

Ad-2



I Call Comection Definition

RCR STD-32A

Call states of Mobile station are stiown in the Table. A 4-1.

Table . A4-1 Definition of Call States of Mobile Station (1/2)

Classifi-{ State State Name _ Definition
cation § No. et
Initial 00 }l1dle The state is when there is no Call
state
10 | Call Response Wait The state which is waiting for Call Response from
repeater station, after transmitting Call Response
Request{Individual communication)
11 |PSTN Interconnect Call Response ' The state which is waiting for PSTN Interconnect Call
Wait Response from Repeater station, after transmitting
PSTN Interconnect Call Request
12 |Inter-zone Call Response Wait The state which is waiting for Inter-zone Call
Response from Repeater station, after transmitting
Inter-zone Call Reguest
13 |Call Initiation Channel The state which is waiting for Channel Assignment or
Assignment Wait Busy-queue, after transmitting Call Response Request
{Group commaunication) or receiving Call Response
, {except for PSTN Interconnection)
14 {Call Initiation Channel The state which is waiting for Channel Assignment
Assignment Wait, Reserved from Repeater station, after receiving Busy-queue
15 [Call Initiation Channel The state which is waiting for Channel Assignment or
Assignment Wait, PSTN Busy-queue from Repeater station, after receiving
PSTN Interconnection Call Response
16 | Call Initiation Channel The state which is waiting for Channel Assignment,
Assignment Wait, Reserved, PSTN |after receiving Busy-queune
17  IPSTN Call Disconnect Indication | The state which is waiting for PSTN Call Disconnect
Wait or Busy-queue from Repeater station, after
transmitting PSTN Call Disconnect Request
18  [Fleet wide Call Wait The state which is waiting for Fleet wide Call or
Busy-queue from Repeater station, after transmitting
Fleet wide Call Request
19 }Fleet wide Call Wait, Reserved The state which is waiting for Fleet wide Call from
. Repeater station, after receiving Busy-quene
20 |Call Reception Channel The state which is waiting for Channe! Assignment or
Assignment Wait Busy-queue
21  |Cali Reception Channel The state which is waiting for Channel Assignment
Assignment Wait, Reserved from Repeater station, after receiving Busy-queue
22 {Call Reception Channel The state which is waiting for Channel Assignment or
Assignment Wait, PSTN Busy-queue from Repeater station.
(At PSTN Interconmect Call)
23 |Call Reception Channel The state which is waiting for Channel Assignment
Assignment Wait, PSTN, Reserved |from Repeater station, after receiving Busy-queue (At
PSTN Interconnect Call)

Ad -3
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Table Ad4.1 Definition of Call States of Mobile Station (2/2)

30 [Busy The state for which Channel was assigned from
repeater station

31 |Call disconnect Wait - The state which is waiting for Call disconnect from
Repeater station, after transmitting Call Disconnect
Request _ _

32 [Systemwide Call Message Busy The state receiving Multi-Destination Delivery

Ad-4
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@_ Idie
N

Simplex Simplex Half-duplex Half-duplex Duplex Call PSTN Simplex
Call Call Call Call Request Request Interconnect Inter-Zone
Request Request Request Req. Req. Call Request Call
Reg. {Group) Req. (Individual) Req. {Group) (Individual) (Individual) Req. Request Req.
Simplex Simplex Half-duplex Half-duplex Duplex PSTN Simplex
Cail Request Calf Request Call Request Call Request Call Request Interconnect Inter-Zone
(Group) (Individual) (Group) (Individual} (individual) Call Request Call Request
PSTN Simplex
T-301 T-302 T-301 T-302 T-302 fnterconnect Call Inter-Zone
Start Start Start Start Start Supplement Call Request
Supplement
(Note)
T-302 T-302
Start Start
Call o] calt 13 cdl call 0] cat 11 PSIN 12 Inter-zone
Initiate Initzate Interconnect Call
Channel Response Channel Response Response Call Response R Wai
Assignment Wait Wait Assignment Wait Wait Wait Wait espanse Watt

(Note) There is no Inter-zone Call

Supplement Message when the number of
zone o be connected is one.

Fig. 1.00 Mobile Station Call Control (layer3) Idlie (1/4)
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Call
Response
Wait

Inter-zone

Inter-zone
Call
Response
Wait

Fleetwide

Call Wait

Inter-zone
Call
Response
- Wait

Half-duplex Duplex Inter- . Inter-zone e
Inter-zone Zone Fieé;l\‘;tde Fleetwide ’ Uscq '
Cali Call Reanest R Call mgf’sage
Request Req. || Request Req. | hegue eq.. Request Req. 4
Half-duplex . Duplex Fleetwide ' Inter-zone User
Inter-zone Inter-zone Call Fleatwide essage
- Call Request Call Request Reguest Call Request &
. Inter-Zone . Inter-Zone
. Call Request ’igtﬁz 'Igt3a{1316 Call Reguest ~
. Supplement Supplement
{Note) (Ngte) )
T-302 T-302
Start Start

N (Note) There is no Inter-zone Call
Supplement Message when the number of
zone to be connected is one.

Fig. 1.00 Mobile Station Call Control (layer3) Idle (2/4)
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Transpond
Request

Respond
Ind.

Transpond
Response

T-303
Start

Specifyng

call

Other than
Networks

Call Reception
Channel

Assignment
Wait

Interconnecting '
Networks

-1

Calt Reception
Channel

Assignment
Wait, PSTN

Channel
Assignment

Channel
Assignment
Ind.

T-305
Stan

30

Busy

Busy
Quene

Busy
Queue
Ind.

T-304
Start

Specifyng

call

Other than
Networks

Interconnecting
Networks

Cali Reception

Channei
Assignment
Wait, Reserved

Cal Reception
Channel

Assignment Wait,

PSTN, Reserved

Fig. 1.00 Mobile Station Call Control (layer3) Idle (3/4)

Systemwide Fleetwide
Call Call
Systemwide Fleetwide
Call Call
Ind. Ind.
T-305 T-305
Start Start
. 30
Systemwide Busy

Call Busy

VIE-ALS 0¥
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User
Message

Other

" User
Message
Ind.

Idle

Idle

Fig. 1.00 Mobile Station Call Control (layer3) Idle (4/4)
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10 Call

(Note) Management which received this
Primitive doesn't issue Primitive of "Call
Request Req" for 4 seconds.

" Response
Wait
| | | i |
¢l Call T-302 Systemwide Fleetwide Other
" Response - Reject Time Out Call - Call _
T-302 T-302 Connection T-302 - T-302
Stop Stop Tnd., Stop Stop
(Note)
Call Call Systemwide Fleetwide
Response Reject Call Call
Ind, Ind. Ind. Ind.
T-301 T-305 - T-305
Start Start Start
Call
e 00 : . 30 Call
Initiate idle Idle Systemwide Response

‘Channel
Assignment Wait

Cali Busy

Busy

Wait

Fig. 1.10 Mobile Station Cali Control (layer3) Call Response Wait
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(Note) Management which received this
Primitive doesn't issue Primitive of "Call
Request Req” for 4 seconds.

11 | PSTN Calt
Response
Wait
PSTN Call Call T-302 Systemwidé , - Fleetwide Other
Response Reject Time Out Call call er
T-302 T-302 Conncction T-302 T-302
Stop Stop Faiture Stop Stop
b Ind. -
{Note}
PSTN Call Call Systemwide Fleetwide
Response Reject Call call
Ind. ' " Ind. Ind. CoInd.
T-301 T-305 T-305
Swam Star Start
_ /{5 1 call ‘
Initiate : .
| Channel ngzg?n];\z;de - Call
\ Assignment Wait, Y Response Wait

PSTN -

Fig. 1.11 Mobile Station Call Control (layer3) PSTN Call Response Wait
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Inter-zone

Cail
Initiate Channel

Assignrent Wait

Call Busy

Systemwide

12
Call
Response
Wait
-1 ] t ] |
Inter-zone R o e .
Response Jec © _ ‘
T-302 T-302 C‘;’a’;ﬁ"“ T-302 T-302
Stop Stop Ind Stop Stop
_(Note}
- Inter-zone “Call Systemwide Fleetwide
Call Response Reject Call Call
Ind. Ind. Ind. Ind.
T-301 T-305 T-305.
Start Start - Start

Call
Response
Wait

Fig. 1.12 Mobile Station Call Control (layer3) Inter-zone Call Response Wait

- (Note) Management which received this
Primitive doesn't issue Primitive of "Call
Request Req"” for 4 seconds.

Inter-zone Y
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Call
13  Initiate
Channet
Assignment Wait
| I | I | I
Channel - Call Busy T-301 Systemwide Fleetwide Oth
Assignment Reject Queue - Time-Out Call Call T
T.301 T-301 T-301 C"}i‘a'i‘]‘jf:;"“ T-301 T-301
Stop Stop - Stop Tnd Stop Stop
(Note)
2
: :
5 Channel Call Busy Systemwide Fieetwide
Assigrment Reject. Queue Call Call
Ind. Ind. Ind. Ind. Ind.
T-305 T-304 T-305 T-305
" Start Seart Start Start
30 Initiate . 30 Cail
I Busy 1dle Channel Tl Systemwide Busy é‘;ﬂiﬁl

Fig. 1.13 Mobile Station Call Control (layer3) Call Initiate Channel Assignment Wait

Assignment Wait,
Reserved

Call Busy

(Note) Management which
received this Primitive doesn't
issne Primitive of "Call
Request Req” for 4 seconds.

Assignment Wait
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Call Initiate

Busy

14
Channel
Assignment Wait,
Reserved
Channel Busy T-304 Systemwide Fleetwide ot
Assignment g:;;"i Time Out Cal Call er
T-304 T-304 Busy Queus T-304 T-304
Calt Cancel
Stop Stop Ind. Stop Stop
Channel 311?3@: : Systemwide Heetwide
Assignment Cancel Call Call
Ind. Tnd Ind. Ind.
T-305 T-305 T-305
Start Start Start
/% 00 00 _ 30
Busy Idle Idle Systemwide Call Busy

Channel Assignment
Wait, Reserved

Fig. 1.14 Mobile Station Call Control (layer3) Call Initiate Channel Assignment Wait, Reserved
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15 | Call Initiate
Channe}
Assignment Wait
PSTN
Channel Call Busy T-301 Systemwide Fleetwide |
Assignment Reject Queue Time Out Call Call
'£.301 T-301 T-301 Connection. T301 T30
Stop Swp Stop Ind Stop Stop
(Note)
Channel - Calk Busy Systemwide Fleetwide
Asstgnment Reject Quene Call Call
Ind. Ind. Ind. Ind. Ind.
T-305 “T-304 T-305° T-305
Start Start Start Start

- Call Initiation
Channel

Assignment Wait,

PSTN, Reserved

Systemwide

Call Busy

{Note) Management which
received this Primitive doesn't
issue Primitive of "Call Request
Req" for 4 seconds.

Fig. 1.15 Mobile Station Call Control (layer3) Call Initiate Channel Assignment wait, PSTN, Reserved (1/2)
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PSTN Cail
Disconnect Other

" Req

PSTN Call
Disconnect

T-308 .
Start

Call Initiate
Channel
Assignmoent
Wait PSTN

PSTN

Disconnect
Indication Wait

.Fig.. 1.15 Mobile Station Call Control (layer3) Call Initiate Channel Assignment Wait , PSTN (2/2)
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Call Initiaze

16
Channel
Assignment Wait,
PSTN, Reserved
Chansel 3;‘;36 T-304 1| Systemwide Fleetwide Other
Assignment Cancel Time Out ¢ Call Call
T-304 T-304 Busy Queue T-304 T-364
Stop Stop Call Ind. Stop Stop
Channel 5;:33 Systemwide. Fleetwide
Assignment Cancel Call Call
Ind. Ind Ind. Ind.
T-305 T-305 T-305
Stant Start - Start
30 . 30 Call Initiate
Systemwide Channel Wait,
Busy Idle Call Busy PSTN

Busy

Reserved

Fig. 1.16 Mobile Station Call Control (layer3) Call Initiate Channel Assignment Wait, PSTN, Reserved
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PSTN Call

i7 -
Disconnect
Indication
Wait
PSTN Call T-308 Other
Disconnect Time Out
PSTN Cail PSTN Call
Pisconnect Disconnect
Ind. Reqguest
T-308
Start
o0 PSTN Cali PSTN Call
Ide Disconnect Disconnect

Indication
Wait

Indication
Wait

Fig. 1.17 Mobile Station Call Control (layer3) PSTN Call Disconnect Indications Wait
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* " Reserved

Call Busy

Fig. 1.18 Mobile Station Call Control (1ayer3) Fleetwide Call Wait

{Note) Management which
received this Primitive doesn't
issue Primitive of Interconnect

"Call Request Req ” for 4 seconds.

18 Fleetwide
Call Wait
Fleetwide 7 Call _ J ‘Busy T-306 Systemwide Other
Call Reject Queue Time Out Call
T-306 T-306 1-306 Connection T-306
Stop Stop Siop Stop
Ind,
(Note)
Fleetwide Call Busy Systemwide
Call Reject Queue Call
Ind. Ind. ind. - Ind.
CT-305 T-306 T-305
Start Start Start
Fleetwide - . ;
Call wait, Idle Systemwide Fleetwide

Call Wait
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Call wait,
Reserved.

|

Busy

6l- vV

Fleetwide T-306 Systemwide
Call Queue Time Out Call Other
_ Cancel ;
306 T-306 Busy Quoue T-306
Stép Stop Tnd. Stop
Heetwide Busy Queue Systemwide
Call Cancel Call
Ind. Ind. Ind. -
T-305 1305
Start Start

Calt Busy

Systemwide |

Fleetwide -
Call Wait,
Reserved

Fig. 1.19 Mobile Station Call Control (Iayer3) Fleetwide Call Wait, Reserved
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Channel Assignment
Wait

20
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Channel Busy Call T-303 -Systemwide Fleetwide Oth
Assignment Quene Reject Time Out Cali Call o
T-303 T-303 T-303 o T-303 T-303
Stop Stop Stop s Stop . Stop
Ind.
Channel Busy Call Systemwide Fleetwide
Assignment Queue Reject Cali Call
Ind. Ind. Im_i. Ind. Ind.
T-305 T-304 T-305 T-305
Start Start Start Start
30 Resumtion Systemwidé 30 Catl
1dle Chanrel Idle Idle Call Busy Reception
Assigament Busy Channel As_s: grument
‘Wait, Resetrved Wait

Fig. 1.20 Mobile Station Call Control (layer3) Call Reception Channel Assignment Wait
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Reserved

Assigonent Wait,

l

12-vV

Busy R ’ .
&n Cancel
T-304 T-304 Rejott T-304 T-304
Stop Stop Ind. Stop Stop
Channel - Busy Queue Systemwide Fleetwide
Assignment Cancel Call Call
Ind, Ind. Ind. Ind.
T-305 T-305 1-305
Start Start Start
30 ﬁo 30 peltl
Systemwide puiingt
Busy 1dle Idie Call Busy Busy - mmfwi

. Fig. 1.21 Mobile Station Call Control (layer3) Call Reception channel Assignment Wait, Reserved

Reserved
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22

Reception
Channel
Assignment Wait,
PSTN

ot i

B

- Channel gtisge ‘ . _‘_Cal_l T-303 Systemwide ﬁeetwide Other
Assignment Cancel Reject Tim_e Out Call Call
T-303 T-303 T-303 e T-303 T-303
Stop Stop Stop 1 !f d Stop Stop
Channel’ Busy Queue | - Call Systemwide Fleetwide
Assignment ‘Cancel | Reject Call Call
Ind. Ind. Ingd. Ind. Ind.
T-305 T-304 T305 T.305
Start " Start Start . 7 Start

U cal
Reception
Chapnel

Assignment Wait,

PSTN, Reserved

Call Busy |

Systemwide \

Fig. 1.22 Mobile Station Call Control (fayer3) Call Reception Channel Assignment Wait, PSTN

Call
Receplion
Channel
Assignmen: Wait,
PSTN
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Catl
23 Reoepiion
Channel
Assignment Wait,
PSTN, Reserved
Channel Q}?'l?;ge T-304 Systemwide Fleetwide Oth
Assignment Cancel Time Out . Call Call “
T304 1-304 Busy Queue T-304 T-304
Cancel
Stop Stop I Stop Stop
nd.
Channel Busy Queue " Systemwide Fleetwide
Assignment Cancel Call Call
Ind. Ind. Ind. Ind.
T-305 1-305 T-305
Start Start Start

'Fig. 1.23 Mobile Station Call Control (layer3) Call Reception Channel Assignment Wait , PSTN, Reserved

Systemwide

Call Busy

e

Busy

Cali
Reception
Channel
Assigament Wait,
PSTN, Reserved
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Busy
Access Access Call Calt T-305 _
Reguest Release Disconnect Discomnect T Gther
T Rea. ime Out
Req. Reg. Indication 4
{Press on) {Press offy (Note)
Calt Call
. Call .
QCCESS {;&clcess Disconnect Disconnect Disconnect
gluest ;:ase Indication Roquest Indication

€q- 4 Ind, Ind.
i (Note) The Call Initiating station can
) basically transmit only "Call Disconnected
2 Request Message”, and either the Call

T-305 T-307 Initiating station or the call receiving
Stop Start station can transrnit "Call DRM" the
individual Communication and the PSTN
Communication.
Call
30 . 30

Fig. 1.30 Mobile Station Call Control (layer3) Busy

Wait
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Call
6 Disconnect

Indication
Wait

|

Call
. - T-307
Dis(EOHI.leCt Time Out Other
Indication
b Call Call
) ésd‘;g:;g;‘ Disconnect
oy Request
T-307 T-307
Stop Start
T-305
Stop
- Call Call
Disconnect Disconnect
Idle Indication

Indication -
Wait

Wait

Fig. 1.31 Mobile Station Call Control (layer3) Call Disconnect Indication Wait
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32  Systemwide
Call Busy
Disconnect T '3%5 Other
Indication Time Gut
.l Call
T-305 Disconnect
Stop Indication
: Ind.

Systemwide

Call Busy

Fig. 1.32 Mobile Station Call Control (layer3) Systemwide Call Busy
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Timer Timer Name Application Timer Value
No.
T-301 |Call Initiation Channel | Timer which receives. Channel Assignment Individual 10 sec
Assignment Wait Timer Message or Busy Queue Message of initiation Group 4 sec.
side. Timer values are respectively prescribed  |Inter-zone 10 sec.
for Individual Group, Inter-zone and PSTN, PSTN 30 sec.
T-302 |Call Response Wait Timer which receives Call Response Message.  |Individual 4 sec.
Timer Timer values are respectively prescribed for Inter-zone 4 sec.
Individuatl, Inter-zone and PSTN. PSTN 4 sec,
T-303 |Call Reception CH Wait | Timer which receives Channel Assignment
Timer Message of reception side. It is prescribed for Individual 10 sec,
only Individual. ‘
T-304 |Busy Queue Cancel Timer which receives Channel Assignment Individual { 80 sec.
Timer Message, after receiving Busy Queue Message. Group 80 sec.
Inter-zone | 80 sec.
PSTN 80 sec.
T-305 jPlease reconfirm the Timer which restricts communication time for PSTN CACby
expression of "Message |efficient use of frequency spectrum. Broad cast
Tranked". Time-out Other CACby
‘Timer Broad cast
T-306 |Fleetwide Call Message |Timer which receives Fleetwide Call Message, Group 300 sec. .
‘Wait Timer after transmitiing Fleetwide Call Request. Inter-zone | 300 sec.
T-307 |Call Disconnect Timer which receives Call Disconnect Message, |Individual 1 sec.
Message Wait Timer after transmitting Call Disconnect Request. Group 1 sec.
Infer-zone 1 sec.
PSTN I sec,
T-308 jPSTN Call Disconnect | Timer which receives PSTN Call Disconnect
Message Wait Timer Message.after transmitting PSTN Call PSTN 1 sec.
Disconnect Request.

Ad - 27
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Annex-3
Repeater SDL Configuration

Conients

I Introduction
I Definition of Call Connection State

11T SDL Configuration

2..1 Single Zone
2.1.1 Group (Subgroup), General Connection Call
2.1.2 Group (Subgroup), PSTN Connection Call (Call Initiation from Mobile Station)
2.1.3 Group (Subgroup), PSTN Connection Call (Call Initiation from Phone)
2.1.4 Group (Subgroup), Multiple Slots Communication (Simplex/Half-duplex)
2.1.5 Individual, General Connection Call
2.1.6 Individual, PSTN Connection Call (Call Initiation from Mobile Station)
21.7 Individual, PSTN Connection Call (Call Initiation from Phone)
2.1.8 Individual, Multiple Slots Communication (Simplex/Half-duplex)
2.1.9 Fleetwide Call
2.1,10 User Message

2.2 Multiple Zone
2.2.1 Group (Subgroup) General Connection Call (Repeater Station for Call Initiation)
2.2.2 Group (Subgroup) General Connection Call (Repeater Station for Call Reception)
2.2.3 Group (Subgroup) Multiple Slots Communication (Repeater Station for Call Initiation)
2.2.4 Group (Subgroup) Multiple Slots Communication (Repeater Station for Call Reception)
225 Individual, General Connection Call (Repeater Station for Call Initiation)
2.2.6 Individual, General Connection Call (Repeater Station for Call Reception)
2.2.7 Individual, Multiple Slots Communication (Repeater Station for Call Initiation)
2.2.8 Individual, Multiple Slots Communication (Repeater Station for Call Reception)
2.2.9 Fleetwide Call(Repeater Station for Call Initiation)
2.2.10 Fleetwide Call (Repeater Station for Call Reception)

2.3 Systemwide Call

2.3.1 Systemwide Communication

1V Timer Table
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I Introduction

The symbols used at SDL configuration of Digital MCA systemare shown as below.

: State

- Primitive from Management layer

- Primitive to Management layer

Message from repeater station

+ Procedure Call

: Message to repeater station

()
D

<
K¢
I
aNe

Selection

[Primitive]

Req: Request

Ind : Indication

Res : Response

Con: Confirm
Mobile | Repeater Mobile

Higher Layer Higher Layer Higher Layer

Layer 3 Layer 3 Layer 3
Layer 2 Layer 2 Layer 2
Layer 1 Layer 1 ' Layer 1

A A4 )

Layer Model

AS5-1
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Layer 3
5
5
&
g f——pl
N IR S Layer 1,2 ==~
A - . .
N This is not described in the SDL configuration

Fig A5-1 Layer Configuration of Repeater Station (Layer3)

SDL configuration of Mobile station is described on the basis of this figure,

Every entities required for the mo
control exists in.

bile station inclading resource management and

A5-2
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II Difinistion of Call Connection State
Call states of Repeater station are shown in the Table A5-1

Table AS-1 Call States of Repeater Station (1/7)

Classification S;?:f State Name Definition
Initial state 000 | Kdle When there is no Call.
Single | Group General Comtis. Call 111 | Call Request Res. Wail The state which is waiting for confirming the reasonability of the request,
Zone after notifying Managemem of Call Request from Mobile.
112 | CH Assignment Req, Wait The state which is waiting for CH assignment from Management.
113 | Idie CH Generation Wait The state which is waiting for CH assignment from Management which
received Primitive.
114 | Busy The state when CH is assigned to Mobile station.
PSTN Call 21 Call Request Res. Wait The state which is waiting for confirming the reasonability of the request,
E:)tzzrx-ect If;rﬁigtion after notifying Management of Call Request from Mobile.
Calt i\tda(::ie 122 | CH Assignment Req. Wait The state which is waiting for CH assignment from Management.
123 | ldle CH Generation Wait ‘The state which is waiting for CH assignment from Management which
received Primitive.
124 | Busy . The state when CH is assigned to Mobile station.
Call 131 | Idle CH Generation Wait The state which is waiting for CH assignment from Management which
Ifz;(i}t{igtion received Primitive.
Fhone 132 |Busy The state when CH is assigned to Mobile station.
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Table A5-1 Call States of Repeater Station (2/7)

Classification S;?;e State Name Definition
Initial state 000 | Idle When there is no Call.
Multiple Slots Co . B after notifying Management of Call Request from-Mobile. -
(Simplex, Half-duplex) 142 Multiple CH Assignment Reg, Wait The state which is waiting for Multiple CH assignment from Management.
Single 1 43 .. Ml_lfﬁpie Kdle CH Generation Wait The state which is waiting for Multiple CH assignment from Management -
which received primiting.
Zone
144 |Busy 1t is the state that Multiple CH is assigned to Mobile station.
. NS ’ Réd CWai The state which is waiting for confirming the reasonability of the 1 uest, -
Individual | General Cornm. Call 151 [Cali Reéquest . Res. Wait t gior £ oLty €q
o s after notifying Management of Cail Request from Mobile.
152 {Transpond Response Wait The state which is waiting for Transpond Response from Mobile station,
153 |CH Assignment Req, Wait The state which is waiting CH assignment from Management.
154 [idle CH Generation Wait The state which is waiting for CH assignment from Management
which received primiting,

155 [Busy The state when CH is assigned to Mobile station.

PSTN Call 161  [Call Request Res. Wait The state which is waiting for confirming the reasenability of the request,

Inter-, .- |Initiation N _ after notifying Management of Call Request from Mobile,

connect from : :

Call . Mobile 162 - |CH- Assignment Req. Wait The state which is waiting for CH assignment from Management.

station : ;
163 [ldle CH Generation Wait -{The state which is waiting for CH assxggmem frgm Management-which
C received primiting.

164 [Busy The state when CH is assigned to Mobilé stition, .
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Table AS-1 Call States of Repeater Station (3/7)

State

Classification No State Name Definition
PSTN Call 171 | Transpond Response Wait The state which is waiting for Transpond Response from Mobile station.
Inter- Initiation . . s . .
connect from 172 | CH Assignment Reg. Wait The state which is waiting for CH Assignment from Management.
Call Phone 173 | Idle CH Assignment Generation The state which is waiting for CH assignment from Management which
Wait received primitive.
B - T - -
Individual 174 usy “The state when CHi is assigned to Mobile station.
Multiple Slots Comm. 181 {Call Request Res. Wait The state which is waiting for confirming the reasonability of the request,
(ghnlp:e;’ Half-duplex ' after notifying Management of Call Request from Mobile.
uplex
182 | Transpond Response Wait The state which is waiting for Transpond response from Mobile station.
183 | Multipie CH Assignment Reg. Wait The state which is waiting for Multiple CH assignment from Management.
Single |Individual Muliiple Siots Comm. 184 | Multiple Idle CH Generation Wait The state which is waiting for CH Multiple assignment from Management
(Simplex, Half-duplex which received primitive.
Prupiex)
Zone 185 |Busy The state when Multiple CH is assigned to Mobile station.
Fleetwi Wai Th hich is waiti . .
Fleetwide Call Communication 191 eetwide Call Req. Wait e state which is waiting for confirming the reasonability of the request,
after notifying Management of Cali Request from Mobile.
192 | CH Assignment Req. Wait The state which is waiting is CH assignment from Management
193 | Idle CH Generation Wait The state which is waiting for CH assignment from Management which
received primitive.
194 | Busy The state when CH is assigred to Mobile station.
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Table AS5-1 Call States of Repeater Station (4/7)

State
Classification ;ao State Name Definition
1Al |User Message Res. Wait The state which is waiting for confirming the reasonability of the request,

User Message Communication

after notifying Management of User Message from Mobile.
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Table AS5-1 Call States of Repeater Station (5/7)

tal
Classification SNf State Name Definition
Multiple | Group General Repeater 211 |Call Request Res. Wait The state which is waiting for confirming the reasonability of the request,
Comm. Station after notifying Management of Call Request from Mobile.
Zone Call for Call fying Manag eq
Initiation | 212 |CH Assigament Req. Wait The state which is waiting for response from other zone and CH
assignment from Management.
213  |1dle CH Generation Wait The state which is waiting for CH assignment from Management which
received primitive.
214 |Busy The state when CH is assigned to Mobile station.
Repeater 221 }lidle CH Generation wait The state which is waiting for CH assignment from Management which
Station received primitive.
for Call
Reception | 222 |Busy The state when CH is assigned to Mobile station.
Multiple Repeater 231 1Call Request Res. wait The state which is waiting for confirming the reasonability pf the request,
Slots Station after notifying Management of Call Request from Mobile.
Comm. ; . T -, :
(Simplex, zﬁgacgiln 232 |Muliiple CH Assignment Req. wait The state which is waiting for response from other zone and Multiple
?alf' ) CH assignment from Managerment.
uplex .
Ca% 233 |Multiple Idle CH Generation Wait The state which is waiting for Multiple CH assignment from Management
which received primitive.
234 |Busy The state when Mulsiple CH is assigned to Mobile station.
Repeater 241 |Multple Idle CH Generation Wait The state which is waiting for Multiple CH assignment from Management
Station which received primitive,
For Call - : - - :
Initiation 242  |Busy The state when Multiple CH is assigned to Mobile station.
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Table A5-1 Call States of Repeater Station (6/7)

State

Classification No. State Name Definition
Multiple |[Individual | General Repeater 251 |Call Request Res. Wait The state which is waiting for confirming the reasonability of the request,
Zone | Comm, Station after notifying Management of Call Request from Mobile.
i - - T e
Cal Ii?:aa(ﬁ:l 252 | CH Assignment Req. Wait The state which is waiting response from other zone and CH
‘ . assignment from Management.
253 - |Idle CH Generation Wait The state which is waiting for Multiple CH assignment from Management
) which received primitive. o _
254 -{Busy The state when Muitiple CH is assigned to Mobile station.
Repeater |- 261  |Transpond Response o The state which is waiting for Transp_ond_ response from Mobile station
Station of Call Initiation. '
f:r Cal.i 262 |CH Assignment Req. Wait The state which is waiting for Mumple CI-I from Mobile station.
eception . .
- |- 263 lidie CH Generation Wait The state which i is waiting for Multiple CH assignment from Management
_ which received pnmmve '
264 |Busy The state when CH is assi gned to Mebile starion. _
‘Multiple Repeater 271 |Call Request Res. Wait The state which is wamng for conﬁrrmng the rcasonabﬂuy of the request,
(Sjg’ésm ?;??;?1 after noufyzng Management of Call Request from Mobile.
(Simplex) | Initiatio | 59y Muitiple CH Assignment Req. Wait | The state which is waiting response from other zone and Multiple CH
Call R . . o .- ) i . . .
. assignment from Management
273 |Muldple CH Generation Wait The state wmch is waztmg for Mulnpie CH assxgnment from Managemem
' 7 which receaved pnmmve '
274 The state when Multiple CH is assigned to Mobile station.

Busy

VZe~(LS DY
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Table AS-1 Call States of Repeater Station (7/7)

State

Classification No. State Name Definition
mdividual | Multiple Repeates 281 {Call Request Res. Wait The state which is waiting for Transpond response from Mobile station
Slots Station of Call Initiation.
Comm. for Call
(Simplex) Reception | 282 | Multiple CH Assignment Req. Wait The state which is waiting for Multiple CH assignment from Management.
all L L . .
c 283 | Multiple CH Generation Wait The state which is waiting for Multiple CH assignment from Management
which received primitive.
284 | Busy The state when Multiple CH is assigned to Mobile sation.
291  Inter- i Res. i The state which is waiting for confirming the reasonability of the request,
Fleetwide Comm, Repeater nter-zone Fleetwide Call Res. Wait £ }:4 Y req
Multipie Station after notifying Management of Call Request from Mobile.
Zone ffor Calt
nitiation 292 | CH Assignment Req. Wait The state which is waiting response {rom other zone and CH
assignment from Management.
293 | idle CH Generation Wait The state which is waiting for CH assignment from Management
which received primitive.
294 | Busy The state when CH is assigned to Mobile station.
Repeater 2A1 | Idle CH Generation Wait The state which is waiting for CH assignment from Management
Station which received primitive.
for. Call
Reception | 2A2 |Busy The state when CH is assigned to Mobile staton.
Systemwide Communicatiéns 311 | Busy "The state when CH is assigned for System Multi-Destination Delivery.
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Kle

Simplex Call .
Request ‘ ' Other
(Group) S ' '

Simplex Call | /@0

Request Ind B Idle
(Group)

Request Res.
{Group) Wait

Fig. 2.1.1.0 Repeater Station Call Control (Layer3) Singfe Zone, Group (Subgroup), General Connection Call
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11} Call
Request Res.
(Group) Wait,

QOther

Call Request Call Request
Res. Res.
(Group) (Group)
(Permission) (Reiect)
CH .
112 Assignment Call Reject
Req. Wait
000
Idle

Fig. _2.1.1.1 ‘Repeater Station Call Control (Layer3) Single Zone, Group {Subgroup), General Connection Call

Fleetwide Systemwide
Call Req. Call Req.
Call Reject Call Reject
000 000
Idle 1dle

VZE-(LS ¥



Zl-¢v

" CH
Assignment
Req. Wait

Channel Busy Call .
Assignment Quene Reject Ig:ffglde
Req. Req, Req. €
Channel . .
Assignment Busy Quene Call Reject Call Reject
T-303 C T30
Start Start

Fig, 2.1.1.2 Repeater Station Call Control (Layer3) Single Zone, Group (Subgroup), General Connection Call

Idle CH
Generation
Wait

Systemwide
Call Reg,

Other

Call Reject

Idie
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Idie CH
' Generation
Wait

113

CH Fleetwide .
. Systemwide T-302
Assignment Call . Qther
Req. Req. Cali Req. Time Out
302 T-302 Ta302 Connection Idie CH
Stop Stop .. Stop Release Ind Generation
' ’ Wait
CH Busy Queue "Busy Queue Busy Queue
Assignment Cancel. Cancel Cancel
T-303 L
Start Idle

Fig. 2.1.1.3 Repeater Station Call Control (Layer3) Single Zone, Group (Subgroup), General Connection Call
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(s
B

usy

N

Call Disc%;cct T-303
D}l{s co:::,tct Request Time Out Other
“4 Req.
Call 114
T-303 T-303 Disconnect | ! Bus
Stop Stop - Request 4
Ind.
Call
Disconnect Call Disconnect Call Disconnect
Request Indication Indication -
ind.
Call Disconnect. KOO
Indication ldle
900 Idie

Fig. 2.1.1.4 Repeater Station Call Control (Layer3) Single Zone, Group (Subgroup), General Connection Call
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' Idle

PSTN Call
Request
{Group)

Other

~ PSTN Call

Request
Supplement

PSTN Call
Request Ind.
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Fig. 2.2.5.1 Repeater Station Call Control (Layer3) Multiple Zone, Individual,
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Fig. 2.2.5.3 Repeater Station Call Control (Layer3) Multiple Zone, Individual,
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Fig, 2.2.6.2 Repeater Station Call Control (Layer3) Multiple Zone, Individual,
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Fig. 2.2.6.3 Repeater Station Call Control (Layer3) Multiple Zone, Individual,
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Fig. 2.2.7.1 Repeater Station Call Control (Layer3) Maultiple Zone, Individual,
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Fig. 2.2.7.2 Repeater Station Call Control (Layer3) Multiple Zone, Individual,

Multiple Slots Communication (The Repeater Station for Call Initiation)
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Fig. 2.2.7.3 Repeater Station Call Control (Layer3) Multiple Zone, Individual,
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IV Timer Table

Timer No. Timer Name Application Timer Value
T-301 | Transpond Response Wait Timer which receives Transpond Response, Individual 10 seconds
Timer after transmitting Transpond Request. Group 10 sec.
Timer is respectively prescribed for single Inter-zone 10 sec.
zone individual connection, PSTN connection. PSTN 10 sec.
T-302 | Idle CH Generation Wait Timer § Timer which transmits CH Assignment Message, 30 sec.

after transmitting Busy Queue Message.

T-303 | Message Trunked Time-Out Timer which restricts communication time for PSTN 15~300 sec.
Timer efficient use of frequency spectrum. QOthers 15~300 sec.
T-304 | PSTN Interconnect Timer which search for Idle channel and the 30 sec.,

primitive for reservation, after transmitting

PSTN Interconnect Call Response.
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