Reply to the queries /clarifications on W-CDMA:Japan

Thank you for your evaluation of the WCDMA proposal from Japan. The reply is described below each queries/clarifications. 

No
Item
Queries/Clarifications
References

1
General Requirements



1.1
Annex3
Proponent's comments on the each attribute of Annex3 of ITU-R M.1225 are requested 
ITU-Malaysia Evaluation Methodology

Ans.:ARIB is currently preparing for the reply to Annex 3 of ITU-R M.1225. The reply will be sent to ITU-Malaysia Evaluation Group as it is ready.

1.2
Band plans, frequency duplexing and harmonization
Proponent should explain how their RTT will support global service in different regions
ITU-Malaysia Evaluation Methodology

Ans.:As you know, most European and Asian countries adopt almost identical frequency bands for IMT-2000, which will be easy to support global service. There seems to be two promising bands which can be used commonly in many European and Asian countries: pairbands 1920MHz-1980MHz and 2110MHz-2170MHz. Unpairband such as 2010MHz-2025MHz may be also possible. In the proposed system, FDD and TDD are assumed to be applicable to pairband and unpairband, respectively.

The proposed system adopts common architecture to FDD and TDD. Concretely, key parameters (chip rate, frame length and modulation/demodulation schemes) are commonized and the technique peculiar to TDD is limited to use in layer 1 only. Thus, the proposed system facilitates combined operation of FDD and TDD.

As for U.S.A., its frequency band plan is still unclear. If the frequency bands of U.S. A. are different from those of Asia, dual-band mobile terminals should be used.

ARIB consider the globalization as one of the most important point of IMT-2000, therefore it is actively promoting

harmonization with different proposed modes in other countries or regions. ARIB has already succeeded in complete identification of main parameters of its W-CDMA with UTRA of ETSI. ARIB is now consulting with TIA; thus it is going to make efforts for harmonization with the proposed mode of U.S.A.

1.3
Back compatibility with the existing system
Proponent is requested to provide details for this criterion
ITU-Malaysia Evaluation Methodology

Ans.:As described in A1.4.16, since the air interface is completely new, both base station and mobile station should be changed to new ones. From the point of backward compatibility, however, more important points are core networks and upper layer protocols that are out of this RTT proposal. In spite of that, it is generally possible for RAN based on this RTT to connect with any core network by protocol exchange in BSC/RNC. Above all, it will connect with GSM evolved core network as a result of reviewing by reviewing groups of TTC and ARIB in Japan.

1.4
Multimedia and FWA applications
Details are requested, how the proposed will support the multimedia and FWA applications
ITU-Malaysia Evaluation Methodology

Ans.:The proposed system is applicable to a wide range of bit rates from 0 kbps to 2Mbps to support multimedia services. It is   

also applicable to asymmetrical uplink/downlink. (Refer to SD2.3, 3.4 and 3.5.4) It enables multiplexed services (Refer to SD 

3.3.1) and supports dual communication modes: circuit mode and packet mode. (Refer to SD 2.3 and 3.5.6)

The proposed system which is summarized in 6.1 will efficiently support FWA applications. It is applicable under FWA environment as well as under other environments. That is, as to FWA, refer to the whole System Description (SD).

Regarding to upper layers, their control system may become simpler, which is out of this RTT proposal.

2
Link Budget Calculations



2.1
Mobile Speed
The vehicular speed has been taken as 3km/h, instead of 120km/h as mentioned in the ITU-R M.1225. Clarification is requested
Link Budget for FDD & TDD modes:

Speech(Indoor, Pedestrian, Vehicular)

Page 97-98 &103-104 

(RTT proposal doc.)

Ans.: The mobile speed values for vehicular are set as 3 km/h, as you pointed out, in the link budget templates for speech (FDD & TDD). However, these are editorial errors to be corrected. The required Eb/(No+Io) values are obtained in a right way by link level simulations assuming 120 km/h of mobile speed for vehicular environment. See Annex 3 “Simulation Models and Evaluation Results” in the document for more information. Thank you for your comment.

2.2
FDD Mode:

Avg. TX Power/traffic channel

Max. TX power/traffic channel
The values given for the Avg. and Max. TX power/traffic channels are same, which do not agree with the description provided for the use of TPC in the link level simulations. Please clarify  
Link Budget Calculations:

Max. TX power per traffic channel

Page: 96 RTT proposal doc.

Ans.: We made explanations in the page 96 of the proposal document according to following understandings. M. 1225 defines the average transmitter power as: the average transmitter power per traffic channel is defined as the mean of the total transmitted power over an entire transmission cycle with maximum transmitted power when transmitting. The average transmitter power, therefore, should be the same as the maximum transmitter power when the station transmits continuously. In the FDD mode, the maximum and average transmitter power values are the same because we assume the continuous transmission. Please note that in the TDD mode, they differ from each other because the discontinuous transmission is assumed. On the other hand, when the dynamically controlled transmitter power is averaged, the resultant average differs from its maximum value, as you pointed out. We took this difference into account by considering the value “Power control TX power increase.” The actual average transmitter power is lower than its maximum by this value.

However, since the explanations in the page 96 of the proposal document are misleading, we are planing to revise the explanations. Thank you for your comment.

2.3
Maximum range
How the values for Max. range have been  calculated, because the given values do not agree with the formula used in M.1225 
Link Budget Calculations:

Page: 97

Ans.: We calculated the values for maximum ranges using the formula presented in M.1225. However, the values presented in our link budget templates deviate slightly, as you pointed out. The differences are considered as internal rounding errors. This is because the maximum range calculated using the maximum path loss displayed in the templates do not agree with the displayed maximum range. For example, referring the link budget template in the page 97, the information rate of 39.0 dBHz is displayed. However, during the calculation, the more precise value of 10xlog10(8,000) = 39.0308998699... is used. In this way, the most left value in the page 97, 679.7 m is derived using the maximum path loss of 121.96910013... (not 122.0). Please note that the calculations of the maximum range are conducted in the right way.

2.4
Coverage Efficiency
How the values for coverage efficiency have been  calculated, because the given values do not agree with the formula used in 

ITU-R M.1225 
Link Budget Calculations:

Page: 97

Ans.: We calculated the area that covered by one site as an area of a circle with a radius of the maximum range for the indoor and pedestrian environment. In contrast, for the vehicular environment, the area S is calculated using the maximum range R as 

 (See ARIB Evaluation Methodology, “1.3.1 Terrestrial link budget templates”). This is because the tri-sectored cell model is used in the vehicular environment while omni-directional cell model is used in the indoor and pedestrian environment.

Furthermore, please note that the parameter n in the path loss formula of indoor environment is set to zero. This is because we focus on the maximum range.
2.5
Vehicular Link Budget
When the missing values for UL for the LCD vehicular environment will be available?
Link Budget Calculations:

Page: 100

Ans.: The results of UDD 384 and LCD 384 will be provided soon.

2.6
Bit Rate
Lower bit rates are used in the UDD (Indoor, Pedestrian) environment. Please justify? 
Link Budget Calculations:

Page: 101-102

Ans.: A user of a packet service usually does not require the actual maximum bit rate. This is because the packet users allow delay in packet delivery. The grade of service for packet users depends on how large the delay is. The bit rate, therefore, is not main performance measure although the minimum throughput should be guaranteed. In the ARIB Evaluation Methodology, the minimum allowable throughput is used as a performance measure for packet users. It is typically set to 10% of the maximum throughput. At this point of view, we use lower bit rates in the UDD services. Please note that the bit rate is still an important parameter for other types of services than UDD services.

2.7
TX e.i.r.p. per traffic channel
In the link budget calculations for the TDD mode the given values for TX e.i.r.p. /traffic channel are not in compliance with the formula used in the M.1225
Link Budget Calculations:

Page: 103

Ans: We calculated that the TX e.i.r.p. per traffic channel as:

 (Average TX power per traffic channel) – (Cable, conn. And combiner losses) + (TX antenna gain).

We believe that this calculation agrees with the description in the M.1225. We would like your further comment on this subject.
3
Annex1  Technologies Description Template



3.1
A1.2.13
Whether Multi stage Interleaving method (MIL) used for convolutional coding is same for UL/DL?
Annex1 Technology Description Template, Page: 80

 RTT proposal doc.

Ans.:MIL in UL is the same as in DL. 

MIL patterns are different depending on interleave size.

3.2
A1.2.15
Details are required, how the value for the adjacent channel protection ratio is assumed 
Annex1 Technology Description Template, Page: 81

Ans.: The adjacent channel protection ratio of 45 dB corresponds to approximately 3 to 5% losses in terms of system capacity. These losses are only nominal values that seem to be allowable. Furthermore, the losses vary depending on the circumstances such as cell radius, location of base stations, and so on. The loss in system capacity is evaluated using system simulations. The optimal value for adjacent channel protection ratio should be investigated later on considering detailed system model from the total performance viewpoint. Thank you for your comment.

3.3
A1.2.16.2
Detailed explanation is requested, mentioning how the time average power has been calculated 
Annex1 Technology Description Template, Page: 82

 RTT proposal doc.

Ans.: We have reviewed the proposal document to find that the average power for a base station of 24 dBm is wrong and it should be 30 dBm. Thank you very much for your comment. M. 1225 provides, as you know, the average transmitter power per traffic channel as typical power settings. For the vehicular environment, the power of 24 dBm and 30 dBm are respectively provided for a mobile station and a base station. Once the transmitter power for a base station is determined, the transmitter power for a base station can be calculated using Link Budget. For more information, please refer to our link budget templates provided in our proposal document.

We would like to explain another aspect we have to consider when we discuss the average transmitter power. Since the proposed system is basically operated as continuous transmission, there is no different transmit power between the maximum value and the mean. In voice communication, VOX control enables discontinuous transmission depending on with/without voice and reduction of the mean transmit power. For example, if Voice Activation is 50%, the mean transmit power level should be 65% of the maximum.

3.4
A1.2.16.2.1
Please elaborate the given answer
Annex1 Technology Description Template, Page: 82

 RTT proposal doc.

Ans.:The maximum transmit power level depends on cell design and quality design by operators. As described in 3.3, since the maximum transmit power level is the same as the mean level, nominal value should be 24dBm per 8kbps voice transmission.

3.5
A1.2.22.1
Power control step size is not in accordance with Link budget calculations. Please provide details.
Annex1 Technology Description Template, Page: 84

 RTT proposal doc.

Ans.: We understand that the question is on “Power control TX power increase” in the link budget templates. The parameter, as you pointed out, differs from the power control step size of 1 dB. However, the parameter represents the increase in transmitter power from its average level when the power is controlled using certain power control step size. We used the step size of 1 dB during this evaluation. Consequently, we can say that the step size of 1dB is also adopted as power control step size in link budget calculations and this is the same value as this template.

3.6
A1.2.22.4
Answer to this attribute needs justification
Annex1 Technology Description Template, Page: 84

 RTT proposal doc.

Ans.:The minimum transmit power level depends on the maximum transmit power level of mobile stations. Assumably, this maximum transmit power level will be classified but undefined in this RTT. For example, the minimum transmit power level will be –64dBm when maximum transmit power level is 24dBm (Refer to A1.2.16.2.2), considering transmit power control with 80dB of dynamic range. (Refer to A1.2.22.3)

3.7
A1.2.30.1
The given answer is not sufficient.         What are the signaling enhancements for the delivery of multimedia services?  
Annex1 Technology Description Template, Page: 88

 RTT proposal doc.

Ans.:As this query is out of RTT, the reply should not be described in detail but it can be said that signaling enhancements will be realized by adding information elements corresponding to multimedia services to L3 message.

3.8
A1.3.6
Remote antennas: Describe whether and how remote antennas can be used to extend coverage to low traffic density areas?

Distributed antennas: Describe whether and how distributed antenna designs are used, and in which test environment?   
Annex1 Technology Description Template, Page: 90

 RTT proposal doc.

Ans.:Remote antenna: Remote antenna is available in the proposed system. In general, Remote antenna is assumed to use in closed space such as rooms, underground shopping areas etc. and at dead space of radiowave propagation.

Distributed antenna: Distributed antenna is available in the proposed system. In general, Distributed antenna is assumed to use indoors and in street cells.

3.9
A1.4.11
Characterize the linearity requirements for the receivers for BS and MS  
Annex1 Technology Description Template, Page: 94

 RTT proposal doc.

Ans.:BS and MS require linear receivers with 30dB of dynamic range and 80dB, respectively.

3.10
A1.4.12
Explanation required, how the given value of receiver has been assumed 
Annex1 Technology Description Template, Page: 94

 RTT proposal doc.

Ans.:The required dynamic range of receiver is set in the consideration of such parameters as distance variation, instantaneous variation, traffic variation and hardware realization.

3.11
A1.4.13
ROM size requirements for DSP and gate counts (kbytes);

RAM size requirements for DSP and gate counts (kbytes). Please specify
Annex1 Technology Description Template, Page: 94

 RTT proposal doc.

Ans.: The signal processing and memory requirements are implementation dependent. The following is an example of a certain design.

MOPS : 25 MOPS

Gate : 385k

ROM : 90kB

RAM : 90kB

The above values are assumed on 64kbps user channel and includes the processing estimates of both uplink and downllink. The value of  MOPS with DSP includes the signal processing such as searcher, RAKE, modulation, demodulation, TPC and so on. The channel encoding/decoding such as convolutional and turbo coding is not included. The required vsalue of MOPS for channel coding by general DSP is too large to be processed. For instance, the Viterbi decoding needs almost more than one hundred of MOPS. Therefore, the signal processing for channel coding should be performed by using the specific DSP or specific ASIC. 

The voice CODEC is not included.
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