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1. Introduction
The chairman notes from the previous meeting captured the following conclusions based on the evaluation results submitted as part of Phase-I/Phase-II evaluation studies for CoMP

“In view of the observed results, it is recommended to specify support for DL CoMP operation and to investigate the extent to which specified support is needed for UL CoMP”
Further, the updated CoMP TR captures the following,
The work for specifying CoMP support in Rel-11 should focus on
· Joint transmission

· Dynamic point selection, including dynamic point blanking

· Coordinated scheduling/beamforming, including dynamic point blanking
2. Key Issues for Prioritization

As currently captured in the TR, there is a large scope for CoMP WI spanning three different schemes which may require potentially different designs. As identified in the chairman notes, the prioritization will help to focus the efforts of the group and also to progress in a phased approach similar to the CoMP study item. Given the considerable effort spent on CoMP study during Release-10 and Release-11 timeframe, and the relevance of CoMP in new deployments, we share similar views on use of a prioritized and phased approach.
Further, it is recommended to target more straightforward schemes as a starting point, which can be identified at least by the following attributes

i) Minimal specification effort,

ii) Robustness to impairments, and 

iii) Applicable to a large number of scenarios

We discuss below how some of these issues for each of the proposed schemes and present some conclusions.
2.1. Joint transmission schemes

Joint transmission is most general type of CoMP scheme, which takes advantage of multiple transmit antennas at multiple transmission points, thereby providing the much desired larger MIMO gains. However, it may also be the most challenging to specify and implement. Large path loss differences from multiple transmission points may result in impairments in UE measurements and reporting, similar to rank adaptation issue identified as part of the DL-MIMO study. Timing differences will also require additional feedback that may add significant overhead. Further calibrating antennas that are geographically separated may also involve additional cost. In addition, cells participating in joint transmission must coordinate resource allocation, and if they are configured with different subframe shift, ABS patterns and CRS shifts, that translates to additional overhead.
Nevertheless, the gains promised by joint transmission are significant especially with fewer antennas per transmission point and this should be carefully studied [3]
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[4]. We further believe limiting joint transmission to only two TPs may be a good first step to simplify specification and may also help achieve some commonality with DL-MIMO feedback designs
2.2. Coordinated Beamforming
Coordinated beamforming has been extensively studied by many companies and is robust to timing impairments and could be effective even if the transmitters are not perfectly synchronized. On the other hand, studies have shown that gains may be modest with distributed scheduler implementations and mainly applicable only if the antenna configuration at each TP has a significant spatial component. Recent results show up-to 15-20% gains in cell-edge and cell-average throughput. However, we have also noted that CQI impairments may offset a large part of these gains and so enhancements to CQI must be addressed in Release-11 (along with similar enhancements in DL-MIMO) [5]
2.3. Coordinated Scheduling Schemes (CS) with Dynamic Point Selection (DPS) and Dynamic Blanking/Muting 
DPS may be classified as part of joint processing schemes, which rely on data being available in a RRH based infrastructure at multiple TPs at any given time allowing a scheduler to direct data flows dynamically to two or more TPs. Dynamic muting itself does not need this flexibility.

Dynamic muting (DM) of an interferer has potential to significantly boost the SNR of a cell-edge UE, while also reducing the interference in the network. The additional gain in SNR with JT from converting an interfering signal into transmitted signal is often not significant compared to improvement already obtained by removing dominant interferers. However, JT also realizes additional MIMO gains, which could be significant for some cases (ex: 2Tx/TP). Our system results have shown that CS schemes obtain similar performance gains that may be achieved by JT schemes [2]. Further they do not require spatial feedback to multiple cells.
3. Impairment modeling 

The CoMP study item focused more on identifying CoMP gains and hence encouraged the study of different CoMP schemes under many scenarios. In the process, given the large number of simulation cases, we believe not enough focus has been given to modeling the impairments which were briefly discussed in the evaluation assumptions. So we believe prioritization should only consider large gains reported in some cases as an upper bound until further evaluation in work item with impairments can confirm the results. So, our preference is to focus at least initially on schemes that are understood to be robust to impairments.
4. Conclusions

In light of the above discussions, we recommend following prioritization for the progress of CoMP work item in three phase approach:

I) Specify Coordinated Scheduling (CS) schemes with DPS/DM as a starting point. Specify the required UE feedback, reference symbol configurations, transmission modes and control channel enhancements
II) Consider extending the scope to include the spatial component of multiple cells with coordinated beamforming targeting 4Tx scenarios. Additional per-cell feedback may be defined for the cells in the CoMP measurement set.

III) Further consider JT schemes with inter-cell feedback support. Coherent and non-coherent and SU/MU based JT schemes can be further studied 
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