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1 Introduction

The format of CoMP CQI reporting has been discussed in RAN1 #56 in, e.g., [1]. One discussion point would be whether reporting schemes are combined reporting and non-combined reporting. Non-combined reporting refers to the case that multiple CQIs corresponding to different transmission points are reported separately. Combined reporting refers to the case of a single CQI report corresponding to all transmission points. This document discusses this point.

2 Discussion
We discuss the relation of the CQI reporting to 1) coordinated beamforming and 2) joint processing, separately. Besides, we discuss 3) PDCCH aspects as well.

1) For coordinated beamforming. A general coordinated beamforming scenario is shown in Fig. 1.  Each cell tries to strengthen its signal to its associated UE, and weaken the interference to UE in neighboring cell. In this case, a CQI reporting for each cell can help the network side to have a better understanding of the signal and the interference level.


[image: image1]
Figure 1. CQI difference between two eNBs

2) For joint processing, probably SFN type transmission is the simplest method [2]. For SFN type transmission, combined CQI reporting could be sufficient. However, for other advanced joint processing method (sometimes called “non-coherent combining”), it is unclear whether combined CQI reporting is sufficient or not. A careful analysis of RS overhead, reporting overhead, and system level simulation results will be able to shed more light on the selection of reporting format.

In the current framework of the demodulation RS for CoMP, UE is not required to be aware of whether the network uses a combination of coordinated beamforming and joint processing, although being aware of it may help to improve the interference cancellation. A non-combined CQI report would allow the combined scheme between coordinated beamforming and joint processing, but reporting only the combined CQI would disable such an operation.
3)  For the power control and/or AMC of PDCCH, at least a non-combined CQI for the anchor cell alone is necessary. 

3 Overhead Considerations

The increased overhead of non-combined CQI may be reduced by any of the following methods.

- differential encoding of multiple CQIs as e.g. employed for subband CQI in Release 8
- to restrict the reporting range or to reduce the granularity
- to increase the CQI reporting cycle 

These are resulting in a trade off between performance and overhead. Therefore we would like to evaluate further on this aspect.
4 Conclusions

In this contribution, we discussed the CQI reporting under two possible CoMP reporting schemes: combined CQI and non-combined CQI.  For coordinated beamforming, combined CQI reporting may not be sufficient. For joint processing, combined CQI reporting might be sufficient for SFN type transmission, but may not be sufficient for other types of joint processing methods. At this stage, precluding reporting formats other than combined CQI reporting is premature in our view. 
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