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Source: SI Rapporteur

Meeting Minutes of 
DL MIMO telco#1
1. DATE AND TIME 

Wednesday, 31st July 2013, 10.00 – 12.20 CEST.
2. PARTICIPANTS
Com-Research: Mr. Hans Kalveram
Ericsson: Mr. Olof Liberg, Ms. Xun Qiu, Mr.  Mårten Sundberg
Huawei: Mr. Chao Luo, Ms. Jiehua Xiao
MediaTek: Mr. Chun-Ming Kuo
Nokia Siemens Networks: Mr. Khairul Hasan (SI Rapporteur), Mr. Juergen Hofmann (Moderator)
ST-Ericsson: Mr. Sajal Das
3. Agenda
1. Approval of Agenda
2. Technical Report
3. Common Simulation Assumptions
3.1 Transmitter 

         - impairments

3.2 Receiver

         - impairments

3.3 Channel modelling 

        - variable correlation 

4. Contributions on Concept and Performance
4.1 Mixed modulation 

4.2 Mode adaptation

4.3 Link adaptation


4.4 Protocol aspects

5. Work Plan

6. AOB
4. DISCUSSION

1. Approval of Agenda
The agenda was approved without change. 
2. Technical Report 
One contribution entitled Draft TR on MIMO for Downlink (Update of 130484) from SI Rapporteur was submitted under this agenda item and was presented by Mr. Khairul Hasan. This version was identical to the version presented at GERAN#58 with few editorial changes only. The content regarding the different sections was summarized. An open issue regarding the proposed restructuring of subsection 7.5 on RLC / MAC protocols in that these should be split into separate sections and should include segmentation aspects as raised in GERAN2#58 was notified. 
Discussion: 

Ericsson wondered if section 8 and section 9 of the TR could be merged, as both are dealing with impact to BTS HW. SI Rapporteur agreed that section 8 and section 9 could be merged and a split between BTS HW impacts and MS HW impacts could be introduced. 

Ericsson felt that the compatibility objectives contained in subsection 4.2 should be refined in that the mentioned term negative impact to base station and mobile station should be rendered more precisely and reworded to negative HW impact. This was agreed.
Regarding section 8 on performance evaluation Huawei proposed to include the statement that there should not be a negative impact to performance for legacy speech and data transmissions and thought that system level evaluations are needed. Nokia Siemens Networks felt that system level evaluation is not needed as DL MIMO targets a different TCH layer compared to speech and mentioned that such system level evaluation work was not carried out in the study item SPEED. Huawei thought that the impact on system level should be studied similar as in the study item WIDER. Ericsson stated that the impact of the new interference type on legacy channels could be investigated by link level simulations like in the SPEED study item and as already stated in the Editor’s note in section 8. Hence such clarification on link level simulations could be included also in the Editor’s note in section 10. 

Huawei proposed to split subsection 8.3 into a scenario with EGPRS capable MS and a scenario with EGPRS2 capable MS. There was no objection to this proposal. 

Regarding subsection 7.5 Nokia Siemens Networks proposed to align RLC/MAC layer functionality to the existing one for Downlink Dual Carrier. No further comment was received on the mentioned proposed restructuring.

Conclusion: 

The contribution was noted. The agreed modifications related to merging of sections 8 and 9 with restructuring into BS and MS HW impacts, refinement of the compatibility objective, clarification in Editor’s note in section 10 on link level simulations for impact on legacy channels and the split of MIMO scenarios into EGPRS/EGPRS2 will be included in revision 0.0.2 for GERAN#59 submission. 

3. Common Simulation Assumptions         
One contribution entitled Downlink MIMO Common Simulation Assumptions from Nokia Siemens Networks was submitted under agenda items 3.1, 3.2 and 3.3 and was presented by Mr. Khairul Hasan. The contribution included a list of proposed common simulation assumptions on TSC usage, channel model selection, modulation usage, Tx/Rx impairments, MIMO receiver type, channel correlation, interference profile, back-off figures and on other simulation parameters. 
Discussion: 

In regard to the TSC usage (subsection 2.1) Ericsson agreed to the proposed assumption for the case that the same modulations are operated on both streams and asked to leave this open in case of different modulations. 

In regard to the channel model (subsection 2.2) Huawei wondered on the mention of the extension of the MSRD channel model, since this not yet existing and felt that this would not be appropriate to be used. They pointed out that RAN4’s MIMO model in TS 36.101 includes a channel model with 2 streams at BS and MS side, hence suitable for DL MIMO. Nokia Siemens Networks stated that work on the extension of the MSRD channel model is ongoing at their side and asked Huawei to provide references to technical contributions on the defined model in TS 36.101. Ericsson asked clarification on the statement in the contribution to define a model with variable correlation and if this is meant to include time variant correlation figures. Nokia Siemens Networks replied that the time variation would not be burst wise but on a much slower basis. Generally no need was seen to define a new channel model. 
On the usage of modulations (subsection 2.3), Ericsson agreed to take the proposed text as baseline assumption. 
As a general comment and in particular to the Tx and Rx impairments in subsections 2.4 and 2.5 Ericsson pointed to the SPEED study item where a minimum set of common assumptions was formulated and then further assumptions were taken in specific subsections. No further comment was received related to subsection 2.4.
Related to subsection 2.5, more time was seen needed by ST-Ericsson to agree on MIMO receiver types in order to allow for alignment of receiver complexity. ST-Ericsson agreed to the reuse of Rx impairments defined in the SPEED study item.
Ericsson expressed a preference to use back-off figures in subsection 2.6 based on theoretical PAR as done in the SPEED study, i.e. 0 dB (GMSK), 3.2 dB (8-PSK), 4.7 dB (16-QAM), 5.1 dB (32-QAM). It was also clarified on request of Nokia Siemens Networks that a different set of backoff figures, i.e. 4 dB (8-PSK) and 6 dB (16-QAM, 32-QAM) was used in the SPEED study for channel usage on BCCH carrier. 

Huawei stated a preference for the usage of multi-interferer profiles against the proposed single interferer profile in subsection 2.6, since multiple interferer profiles are more realistic. Nokia Siemens Networks thought that either multi-interferer or single interferer profiles should be used, otherwise the evaluation effort would be considerable and expressed a preference for the single interferer profile. Ericsson agreed to Huawei’s view. Huawei then proposed to investigate both scenarios. Com-Research expressed a need to include single co-channel interferer profile as the other extreme profile against sensitivity and thought that the performance in the transition area between single co-channel interferer profile and sensitivity by applying the multi-interferer profile as a more realistic scenario could be beneficial to be investigated. 
The Moderator invited companies to contribute on interferer profiles at GERAN#59.
Conclusion: 
The contribution was noted.

The Moderator summarized the achieved agreements: 
1) Regarding the TSC usage in subsection 2.1, the assumption will be modified to state:  
“It is proposed that TSC 5 from TSC Set 1 and TSC Set 2 are used on the first and second MIMO streams respectively in case the same modulation is used in both streams. The TSC combination for different modulations on both streams is FFS.”

2) Regarding the definition of a new spatial channel model mentioned in subsection 2.2 no need was identified. Both the MSRD channel model and the model in TS 36.101 will thus be considered if they can be supplemented by variable correlation figures.  

3) Regarding the modulation usage, treated in subsection 2.3, it will be clarified that the text depicts the baseline assumption that could be subject to change in a later phase of the evaluation.  
4) Regarding the transmitter impairments, treated in subsection 2.4, there is no consensus on the proposed figures. Further study is needed. 

5) Regarding the MIMO receiver type, treated in subsection 2.5.1, there is no consensus. Further study is needed. On the proposed RX impairments in subsection 2.5.2 these are agreed as baseline assumption.
6) Regarding backoff figures in subsection 2.6, the values based on the theoretical PAR for a given modulation will be used, i.e. 0 dB (GMSK), 3.2 dB (8-PSK), 4.7 dB (16-QAM), 5.1 dB (32-QAM).
7) Related to interferer profiles in subsection 2.6, there was no consensus on the profiles to be used with single interferer and multi-interferer profiles being discussed. 
The Moderator invited companies to contribute on open issues (channel model, interferer profile(s), MIMO receiver type and Tx/Rx impairments) at GERAN#59.
4. Contributions on Concept and Performance

4.1 Mixed modulation 
One contribution entitled Impact of Mixed Modulation on Downlink MIMO (update of GP-130454) from Nokia Siemens Networks was submitted under this agenda item and was presented by Mr. Khairul Hasan. This was an updated version of the paper presented in GERAN#58 investigating the impact of using different modulations on both MIMO streams in a number of scenarios. 
Discussion: 

Regarding the mentioned benefit of mixed modulations in the last paragraph of section 3, Huawei asked clarification on the statement based on the depicted performance in figure 2. Nokia Siemens Networks emphasized that the results likely depend on the used channel model. For instance in case of an SCM channel model a higher imbalance could exist on both streams. Some refinements for unchanged text in this paragraph were also felt necessary by them. Huawei stated that ideal link adaptation would be based on the envelope and hence according to the figure no need for mixed modulations is identified, as not being part of the envelope. Nokia Siemens Networks thought that the type of channel model and type of interferer profile could lead to changes in the results and hence did not want to rule out the benefit of mixed modulations at this point of time. 
Ericsson asked clarification on used backoff figures, which were confirmed to be 4 dB (8-PSK) and 6 dB (QAM). They remarked that in case of SCPIR of 6 dB an additional implicit SCPIR of 2 dB would exist for sensitivity due to higher backoff in case of mixed 8-PSK/QAM modulation. This was confirmed by Nokia Siemens Networks.
Conclusion: 

The contribution was noted. Nokia Siemens Networks mentioned that further simulations and investigation on blind modulation detection in the MS receiver model will be carried out before GERAN#59 and update to this document will be presented at GERAN#59.


4.2 Mode adaptation
No contribution was submitted under this agenda item.
4.3 Link adaptation

No contribution was submitted under this agenda item.
4.4 Protocol aspects


No contribution was submitted under this agenda item.

5. Work Plan

One contribution entitled MIMO for Downlink Workplan from SI Rapporteur was submitted under this agenda item and was presented by Mr. Khairul Hasan. 

Discussion: 

Ericsson asked clarification on the usage of pseudo CRs for changes to the TR. The Rapporteur stated that this had been discussed and agreed at GERAN#58, but is foreseen to be introduced at a later stage once the TR structure is further stabilized. 
Conclusion: 

The contribution was noted.

6. AOB 

None.
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