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Meeting Minutes of MUROS telco #6
1. DATE AND TIME 
Thursday, 25th September, 14.00 - 17.45 CEST. 
2. PARTICIPANTS 
Alcatel-Lucent: Mr. Jacques Achard, Mr. Franco Tomassoni


China Mobile: Ms Deng Juan 
Ericsson: Mr. Mårten Sundberg, Mr. Olof Liberg

Huawei: Ms. Jiehua Xiao, Mr. Pengpeng Dong, Mr. Chao Luo, Mr. Bin Tan 
InterDigital: Mr. Steve Dick, Mr. Marian Rudolf
Marvell: Mr. Paul Spencer


Motorola: Mr. Tim Chappell, Mr. Ilya Gonorovsky, Mr. Jim Wu
Nokia: Mr. Kent Pedersen, Mr. Jon Helt-Hansen




Nokia Siemens Networks: Mr. Juergen Hofmann, Mr. Eswar Vutukuri
Nortel: Mr. Thomas Chatelet
NXP: Mr. Hans Kalveram

Qualcomm: Mr. Mungal Dhanda, Mr. John Yu
RIM: Mr. Werner Kreuzer, Mr. Yan Xin 
Vodafone: Mr. Leo Patanapongpibul

3. Agenda

1. Approval of Agenda 
2. Technical Report 
3. Work Plan 
4. Working Assumptions / Modelling Assumptions 
5. Design of New Training Sequences 
6. Link to System Mapping 
  6.1 Treatment of asynchronous network mode (MUROS-2)  
  6.2 Other aspects  
7. Associated Control Channel Design  
8. Radio Link Control and Radio Resource Control Issues 
9. General Downlink Performance and Complexity Considerations 
10. General Uplink Performance and Complexity Considerations 
11. Contributions related to Candidate Techniques 
 11.1  Orthogonal Sub Channels 
 11.2  Co-TCH 
 11.3  Adaptive Symbol Constellation 
 11.4  Higher Order Modulations  
 11.5  Others      
12. Other Issues 
13. AOB
4. DISCUSSION
1. Approval of Agenda 
The agenda was approved without change.
2. Technical Report 
One contribution ”Draft TR on Circuit Switched Voice Capacity Evolution for GERAN (v.0.1.1)” from WI Rapporteur was submitted under this agenda item and was presented by Mr. Juergen Hofmann. The TR has been updated including agreements at the last 3GPP GERAN#39 plenary and working group 1 meeting. 

Discussion: 

Ericsson proposed to evaluate each MUROS candidate by including the MUROS modulation type in the system as wanted signal, internal and external interferer.  For OSC this would mean that a QPSK modulated external interferer needs to be evaluated and hence the Link to System Mapping should be designed to support this. A corresponding note should be included in the Link to System Mapping section. After discussion this was agreed. 

Related to the design of new training sequences for MUROS, discussion took place whether the selection criteria defined at GERAN#39 were exhaustive. RIM proposed to identify in addition cross correlation performance for new training sequences and to evaluate the pairs of legacy and new TSC’s based on MTS-1 with external interferer carrying random bits representing the asynchronous network mode and with a disctinct TSC representing the synchronous network mode. Overall effort was believed quite high by Nokia and Nokia Siemens Networks, if this approach was taken. 
Conclusion:


The following proceeding was agreed: 

a)
keep the selection criteria as defined at GERAN#39 in offline session and 
closing plenary and as reflected in the TR; 

b) 
evaluate in addition the cross correlation performance of selected pairs of new 
TSC’s whilst the evaluation method is left open;
c) 
agree the addition of further selection criteria like the usage of explicit TSC's in 
the external interferers based on contributions with definite proposals.    

3. Work Plan

One contribution “Work Plan for MUROS” from WI Rapporteur was submitted under this agenda item and was presented by Mr. Juergen Hofmann. This included the updated meeting schedule until GERAN#40 and the revised task list taking into account progress at GERAN#39.  
Discussion:
Ericsson requested to modify the statement related to Link performance characterization for the candidate Adaptive Symbol Constellation and to classify it as completed, since no additional results are planned. This will be changed in next version of the work plan. 

4. Working Assumptions / Modelling Assumptions 
No contribution was submitted under this agenda item. 

5. Design of New Training Sequences 

Three contributions were submitted under this agenda item.
The first contribution “TSC Evaluation – uplink (updated)” from Nokia Siemens Networks was presented by Mr. Eswar Vutukuri. This contained a comparison of various training sequences for MUROS proposed by different vendors so far. Evaluation by an analytical approach showed best performance for sequences proposed by RIM (based on input to MUROS Telco#6) and by Nokia Siemens Networks. Confirmation of this result through link level simulations was seen necessary.

Discussion: 

It was raised that cross correlation performance of the proposed new TSC’s should also be investigated. It was the common understanding that the new training sequences will also be used in non-MUROS mode in some cases. However Nokia Siemens Networks felt that the optimality of the training sequences should be tested with higher priority in the MUROS mode. 

The second contribution “Evaluation of Training Sequences for MUROS” from Research in Motion was presented by Mr. Yan Xin. A revised set of training sequences for MUROS was therein proposed and evaluated against training sequences from other vendors for DL. The evaluation took into account the assumptions from GERAN#39 and investigated different interferer scenarios: MTS-1 and MTS-2 as defined in the TR and a modified MTS-1 where TSCs are included in the co-channel interferer and coincide with the TSCs in the desired subchannels. The performance of the new TSC set was found to be superior over that one from Nokia Siemens Networks. 

Discussion:
Nokia, Nokia Siemens Networks and NXP believed that the assumptions of distinct TSC’s in the cochannel interferer would lead to a complex evaluation process. Also the scenario of an asynchronous network was indicated that would be better modelled by a randomized bit pattern for the external interferer. RIM and Ericsson believed that the investigation of distinct TSCs for the external interferer would better represent the case of synchronous networks. A proposal then was done by RIM to randomize the TSC’s of the external interferer throughout the simulation run. This could not get agreed in the teleconference. The WI Rapporteur asked the proponents to submit a definite proposal related to evaluation of additional scenarios seen as necessary taking into account raised concerns on evaluation complexity and weightening of the results. 
The third contribution “Training Sequences for MUROS” from Huawei Technologies  

was presented by Mr. Bin Tan. A new set of training sequences for MUROS was therein proposed and evaluated against training sequences from other vendors for uplink based on a RSSE-JD receiver and for downlink based on a VAR receiver and was found to perform best. 
Discussion:
On request which evaluation method was used it was clarified that performance had been evaluated and averaged over 64 combinations of legacy and new TSC’s. Nokia Siemens Networks believed that this was yielding a too high flexibility since definite TSC pairs should be evaluated that would be used for TSC planning. Huawei responded that the depicted approach takes into account user diversity procedures with different TSC’s of several users. Nokia Siemens Networks did not see a necessity for this kind of flexibility for enhanced user diversity schemes to be operated. Furthermore clarification on the exact meaning of figures related to performance results was asked. This will be done offline. 

6. Link to System Mapping

6.1 Treatment of asynchronous network mode (MUROS-2)  

No contribution was submitted under this agenda item. 
6.2 Other aspects  
No contribution was submitted under this agenda item. 


7. Associated Control Channel Design  
No contribution was submitted under this agenda item. 
8. Radio Link Control and Radio Resource Control Issues 

No contribution was submitted under this agenda item. 
9. General Downlink Performance and Complexity Considerations 

No contribution was submitted under this agenda item. 

10. General Uplink Performance and Complexity Considerations 

Two contributions were submitted under this agenda item.
The first contribution “MUROS uplink performance” from Nokia Siemens Networks was presented by Mr. Eswar Vutukuri. Therein uplink interference performance for MUROS based on a IRC based SIC receiver was evaluated for different frequency offset scenarios. The proposal was included to specify a more realistic frequency offset impairment model as suggested at GERAN#39.
Discussion: 

On request it was clarified that the performance of the weaker subchannel was depicted. The exact parameters used for the frequency offsets used for each user were also clarified offline upon request. Else the document was discussed together with the second contribution.
The second contribution “Performance of MUROS Uplink” from Huawei Technologies was presented by Mr. Pengpeng Dong. It evalutated the uplink performance for different BTS receiver types such as IRC based SIC and Joint Detection with Reduced State Sequence Estimation (RSSE_JD) for different subchannel power imbalance ratios. Performace of RSSE_JD was found superior over SIC-IRC receiver. 
Discussion: 

On request it was clarified that both frequency offset and timing offset impairment

models for both subchannels have been taken into account as described in the TR. 

Nokia Siemens Networks believed that the SIC performance described in the contribution was worse compared to what they evaluated and hence the performance benefit of RSSE_JD versus SIC-IRC was seen as overestimated. Huawei responded that SIC performance described in the Nokia Siemens Networks contribution is based on absolute values, whilst the performance from Huawei is based on normalized values; hence those performance figures could not be directly compared.
Further discussion was related to the refinement of the frequency offset impairment model on UL. Motorola believed that an average of 0.05 ppm corresponding to 45 Hz for GSM 900, 90 Hz for DCS 1800 and 95 Hz for PCS 1900 was a more realistic figure. Alcatel-Lucent remarked that the figure specified in 45.010 of 0.1 ppm could be considered as peak offset, hence the average would typically be lower. Other companies stated that according to their understanding the figures in 45.010 represent average type of frequency offset. Motorola mentioned that the maximum frequency offset could be derived from mean plus 3 times standard deviation. 
Conclusion: 

After further discussion the following frequency offset impairment model on UL was agreed to be applied for each subchannel:

- GSM 900: mean frequency offset of 45 Hz, std. deviation of 10 Hz. 

- DCS 1800: mean frequency offset of 90 Hz, std. deviation of 17 Hz. 

- PCS 1900: mean frequency offset of 95 Hz, std. deviation of 17 Hz. 

11. Contributions related to Candidate Techniques 

11.1 OSC
No contribution was submitted under this agenda item. 

11.2 co-TCH

Two contributions were submitted under this agenda item.
Mr. Mungal Dhanda  presented “Link level performance results for co-TCH” from Qualcomm. This contribution depicted sensitivity and interference performance for a DARP phase 1 mobile for the case that a new TSC is used on the paired subchannel concluding that the five codecs under investigation can work well in co-TCH mode.


Discussion:
On request it was clarified that further results will be provided to be included in the TR. 
Mr. John Yu presented “Co-TCH DL aspects: - Power control and performance of power imbalanced case.” from Qualcomm Europe. This contribution investigated the adoption of sub user power control for co-TCH with inclusion of link level performance results. It was concluded that the proposed algorithm was able to handle a sub channel power imbalance on downlink.
Discussion:
It was commented by RIM that the applied channel profile – sensitivity with AWGN propagation - cannot be considered as a realistic channel profile for MUROS candidate evaluation. Further channel profiles would need to be considered. 
11.3  Adaptive Symbol Constellation
One contribution was submitted under this agenda item.

Mr. Mårten Sundberg presented “Alpha-QPSK performance – collected” from Telefon AB LM Ericsson. This contribution summarized downlink sensitivity performance for scenarios with sub channel power imbalance as evaluated by different vendors to date. It was concluded that due to the fact that a major part of vendors have not verified a hard limitation of the sub channel power imbalance ratio, no general constraint on such limitation should be taken into account but vendor specific SAIC implementations should be used in the system evaluation. It was added that performance for the Marvell receiver should be reflected at an infinite SNR ratio rather than the limited 12 dB and 16 dB, respectively, as given in Fig. 3 and 4.
Discussion: 
Huawei asked to provide a rationale why FER levels at 10 % were considered and not at 1 %, which would better match to the operation point for MUROS. Ericsson clarified that this was due to availability of data from most vendors at this point. Alcatel-Lucent remarked that the impact on quality due to 10 dB SNR degredation would be considerable. Ericsson clarified that this is due to the assumed subchannel power imbalance ratio and performance was only shown for the weaker channel. Hence a proportional SNR degradation with increasing SCPIR could normally be expected for the weaker subchannel. Nokia stated that they have not seen during their performance evaluation a different behaviour for lower FER figures and hence the conclusions can be considered valid. 
Conclusion: 

After further discussion it was agreed to not specify a general constraint on limitations related to acceptable subchannel power imbalance ratios on terminal side and to take into account terminal performance in a vendor specific manner. 

11.4 Higher Order Modulations
Mr. Paul Spencer presented “Higher Order Modulations for MUROS” from Marvell. This contribution was an update to the one presented at GERAN#39 in GP-081349 with updates on the concept for following aspects: user multiplexing, speech multiplexing, interleaving, training sequences, DTX configuration signalling and signalling of channel coding as well as on simulation results related to cochannel interference scenarios including power control. 
Discussion:

Alcatel-Lucent asked how the proposed DTX configuration signalling via 1 bit could allow to specify more than 2 configurations. Marvell clarified that this was inherent to the proposed scheme. Further offline clarification was seen needed. Inconsistencies were pointed out by Nokia Siemens Network related to Table 5 and the related text description in the paragraph before the table. Marvell agreed that this inconsistency was due to editorial errors and will provide a correction in the next version.
11.5 Others
No contribution was submitted under this agenda item.
12. Other Issues
No contribution was submitted under this agenda item.
13. AOB 
Vodafone stated also on behalf of China Mobile, that they see a clear need for an agreement on the work item as soon as possible and asked companies to help in achieving this.

WI Rapporteur asked companies which contributions to be taken into account in a revised version of the TR. It was concluded that parts of the contributions on new training sequences will be included as well as conclusions from this telco.
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