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DATE AND TIME 
	Wednesday, 30th July, 2014, 9.00 – 11.00 CEST (GMT+2h)

HOST
Nokia Networks
PARTICIPANTS
Alcatel-Lucent: Mr. Michel Robert
Com-Research: Mr. Hans Kalveram
Ericsson: Mr. Mårten Sundberg
Huawei: Mr. Chao Luo
Nokia Networks: Mr. Khairul Hasan (WI Rapporteur), Mr. Juergen Hofmann (Moderator)
Agenda
1. Approval of Agenda
2. Contributions on Concept and Performance
2.1 Mode Adaptation
2.2 Link Adaptation
2.3 Other aspects
3. Work Plan
4. AOB 
DISCUSSION
Approval of Agenda
The agenda was approved without change. 
contribution on concept and performance
Mode Adaptation
Contribution: Mode Detection and Mode Adaptation in Downlink MIMO, source: Nokia Networks. This paper presented the simulated performance of DL MIMO transmission mode detection at the mobile receiver and DL transmission mode adaptation by the network.
Presented by: Khairul Hasan
  
Discussion: 
1. Ericsson asked for clarification on the use of SNR on the second stream for mode detection. They asked if the weaker stream was considered for the SNR computation and the way SNR was computed. The presenter (Nokia Networks) replied that in the dual stream mode it was assumed that the first stream always used TSC from TSC Set 1 (legacy) and the second stream always used TSC from TSC Set 2 (VAMOS) and in the single stream mode only TSC from TSC Set 1 was used. Therefore, it was not checked which stream was weaker. If the SNR of the second stream, containing TSC from TSC Set 2, was found to be lower than a predefined threshold the receiver assumed single stream mode was used. In order to compute the SNR following steps were used: 
a. energy of the received signal was calculated in the training sequence portion
b. reference signal was computed as convolution of the TSC symbols and the estimated channel taps 
c. noise was computed as the difference between the reference signal and the received signal over the training sequence portion
d. summation of square of the noise samples (in step c) was the noise energy
e. SNR was the signal energy computed in step a divided by the noise energy computed in step d
SNR thresholds of 2dB and 3dB were tested and almost same result was observed.
2. Ericsson commented that the mode adaptation was investigated by means of an instantaneous feedback. More dynamics should be taken into account by employing averaging. Also some delay for the feedback should be considered. Ericsson asked for further clarification of the closed loop mechanism. The presenter (Nokia Networks) replied that the close loop operation in the simulation did not consider any delay. This required further study.
3. The moderator asked Ericsson to explain how this was evaluated by Ericsson. Ericsson replied that in their study (GP-130669 - Aspects of link adaptation for MIMO, GERAN#59) they looked into changes of the correlation over time. They assumed some round trip delay for the RAN in the closed loop. The mobiles sent metrics to the network and the network polled the mobiles to get the metrics. Some variable SNR, variable correlation and delay needed to be modelled to see what polling period needs to be used. They used some offline analysis together with the link level simulations.
The presenter (Nokia Networks) commented that the investigation in the Ericsson paper (GP-130669) was based on measurement data for the correlation and asked if these data could be made available. There were similar issues with the design of the polling period and mode adaptation in GPRS and EGPRS today. We were lacking such correlation data.
4. Com-Research commented that the assumption of no delay in the feedback was quite optimistic. On a statement written on the last paragraph of section 2, “Moreover, the network needs to select the transmission mode based on the measurement report provided by the MS”, they commented that other alternative sources of information like the acknowledgement state of pending RLC/MAC blocks may provide useful feedback for the mode adaptation on network side without any change in the air interface. There might be a non-continuous stream depending on traffic channel usage. So more dynamics needed to be included in the simulations also in this regard (in addition to the channel variation discussed before). The measurement report might be extended by correlation information if the legacy air interface is not sufficient. 
5. Com-Research also suggested that the network could run single stream mode and then try for dual stream mode and wait for acknowledgements. Hence mode adaptation could be based on trial and error. A smooth transition between single and dual stream mode could be reached by trying to send the second stream at deeply negative and slowly increasing SCPIR and see if it gets acknowledged without degradation of the first stream.
6. Ericsson commented again that the delay between receiver and transmitter and the changes in the correlation needed to be modelled. Their contribution to GERAN#59 in GP-130669 used the time-variant correlation model. The presenter (Nokia Networks) asked if the time-variant correlation data could be shared. Ericsson replied that they would look into the possibility of sharing the data or model. Com-Research also expressed their interest in such data and requested Ericsson to include them if such data would be shared either bi-laterally between companies or in 3GPP.
7. The presenter commented that the channel quality variation could also be seen in EGPRS/EGPRS2 and asked the impact of the variation on the link adaptation performance in EGPRS/EGPRS2. There might be an impact from frequency hopping. Ericsson replied that their study showed low differences for current EGPRS/EGPRS2 but higher differences for MIMO as there were more factors affecting MIMO performance. Their study was based on measurements in 20 MHz bandwidth, but that would be applicable for GSM too with some modification. The results could be valid for both GSM frequency bands and there was not much dependency on the frequency within a band. Therefore, frequency hopping should not have any impact.
8. Huawei enquired about the purpose of this paper. They asked if it was to find an optimum mode adaptation solution. Since link adaptation / mode adaptation were very implementation specific matters, they preferred to use the signal that was currently reported from the MS to the network. Presenter (Nokia Networks) admitted that mode adaptation was entirely implementation specific. The purpose of the paper was to evaluate the performance of a mode adaptation technique based on estimated correlation and SNR and not to propose anything for standardisation yet.
Huawei commented that in that case the performance should be assessed on system level, to which the presenter replied that the performance could be evaluated on link level simulation with some post-simulation analysis. However, Huawei insisted that the gain of mode adaptation technique should be seen on system level simulation to justify the introduction of any additional measurement metrics in the specifications.
Ericsson commented that the averaging of received block and feedback could be done on link level. The question would be how much information was fed back. A single bit could be used to feedback the rank indicator like it was done in LTE to signal back MS preference for single or dual stream. In LTE the MS recommended the network to base its decision on the rank indicator information. The feedback could be aligned to the polling interval for the PDAN. So a link level based evaluation using existing feedback and polling mechanisms for EGPRS should be envisaged. 
Huawei agreed that it could be a starting point. Then it should be checked if further modification in terms of frequency of the reported information or size of information would be needed.
Moderator commented that the purpose of this study was to evaluate the performance of candidate proposals and to identify potential impacts to specifications. System level simulations would not be needed, since there would be an overlay of different effects and performance of mode adaptation hence it would not be very easy to track. 
Huawei reiterated that system simulations were needed to see any gain in performance due to the use additional measurement metric in mode adaptation.
9. Moderator asked if companies were intending to bring evaluations to GERAN #63. Nokia Networks intended to contribute to GERAN#63. Ericsson commented that they were unlikely to contribute at GERAN#63 but might contribute at GERAN#64.
10. Moderator enquired if we could agree to base the feedback mechanism in a first step on existing GPRS/EGPRS polling and reporting mechanisms. There was no objection to it. 
11. Moderator enquired if we could agree to justify changes to existing mechanisms based on link level simulation results. Huawei expressed reservation to this proposal. 
Com-Research commented that the study item was contribution driven anyway. We could agree that system level results could be provided for confirmation, but were not necessary, at least not in the study item. In the work item phase this might be different.
Huawei agreed that the study was contribution driven. But it was also consensus based. There was no problem if the proponents of the new measurement metric were not willing to bring system level performance evaluation, but on the other hand it could not be concluded that such a measurement metric would be justified to be introduced in the specifications.
Conclusion: The contribution was noted.
The moderator summarised the agreement on the way forward:
1) Further investigation related to the feedback mechanism for DL MIMO mode adaptation will be based on existing GPRS/EGPRS polling and reporting mechanisms, and will serve as the reference for proposed changes of the feedback mechanism, e.g. in terms of frequency and extent of the feedback information, for the purpose to yield a performance benefit.
2) The investigation will be done on link level simulations. System level results are not required in the study item phase.
Link Adaptation        
No contribution and no discussion

Other aspects
No contribution and no discussion
Work Plan
No contribution was presented. The Rapporteur mentioned that the work plan with possible updates will be presented at GERAN1#63.
AOB 
None.
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