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1
Introduction

In RAN #53 meeting, CoMP WID has been approved in [1] and states that:

“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”

In this contribution, we discuss the pros/cons and related issues of these CoMP schemes and shows our preference on the prioritization in Rel-11. 
2
Discussion on DL CoMP schemes
2.1
Joint transmission

Joint transmission (JT) scheme had been excessively evaluated in CoMP SI during phase 1&2 evaluation. With the provided combining gain and improvement of cell edge user throughput, it demonstrates better performance gain in most scenarios [2].   

However, it requires certain challenges in system design point of view. High capacity and low latency backhaul link is needed because data, scheduling coordination, HARQ and channel information should be available at each transmission point for reliable operation among points. To achieve multiple point joint transmission, downlink control signaling for indicating transmission points is also required and could be done by dynamic signaling or semi-static configuration. 

In addition, multi-point CSI feedbacks for cooperating set are required from the UE by measuring CSI of transmission points. Multi-point CSI feedbacks can formed in several ways, such as per-point CSI, partial per-point CSI+aggregated/inter per-point CSI+serving cell reference CSI, or aggregated/inter per-point CSI+serving cell reference CSI. To provide accurate channel information feedback, downlink reference signals might require small enhancement for better channel estimation and coherent demodulation. Since sensitivity to the synchronization error and timing misalignment is crucial for combining gain, the UE might also need to feedback the relative phase information between coordinated transmission points to ensure coherent combining. Moreover, judging from the impact of power imbalance level among transmission points to the system performance [3], the UE might also need to feedback additional precoding related information. 
2.2
Dynamic point selection

Dynamic point selection (DPS) scheme provides comparable performance by selecting the best or most proper transmission point. From network point of view, the scheduling decision including dynamic point blanking is examined by the network. To achieve that, multi-point CSI feedbacks for cooperating set are required from the UE for point selection at network. The dynamically selected transmission point should apply local precoding (compared to JT). From UE point of view, the UE can indicate the preferred transmission point(s) and less preferred coverage/point/channel (e.g. for dynamic point/sector/resource blanking in various CoMP scenarios) based on measurement. Compared to joint transmission scheme, the feedback overhead could be reduced because the UE might only feedback CSI of preferred transmission point (e.g. with better channel condition) and/or selection of muting point or muting channel. 

Basically, it’s considered the Rel-10 downlink reference signals for channel estimation and demodulation should be sufficient although improvement of orthogonality and spatial coordination are preferred with small reference signal enhancement. 

On the other hand, the requirement of backhaul to support DPS is similar to JT because data, selection/RRM scheduling coordination, HARQ and channel information should be available at the selected point in the cooperating set. To fulfil DPS operation, Rel-10 signal cell downlink control mechanism should be sufficient. 

2.3
Coordinated scheduling/beamforming

Coordinated scheduling/beamforming (CS/CB) scheme has minimum system impact and provides comparable performance by mitigating inter cell/point/resource interference through the RRM radio resource allocation and spatial resource coordination among transmission points. 
Compared to JT, the performance gain of CS/CB is relatively medium and requirement on backhaul and synchronization of CS/CB is lower. For CS, the Rel-10 single cell CSI feedback mechanism should be sufficient. As to CB, multi-point spatial information is required for spatial resource coordination. On the other hand, the requirement for CS/CB in the aspects of downlink control information and downlink reference signal should be similar consideration as DPS. 
3
Conclusions

In this contribution, we mainly address pros/cons and related issues of three CoMP schemes. It’s considered that the performance gain from JT is more obvious than CS/CB and JT provides performance benefit over baseline MIMO system. Therefore, we prefer to prioritize JT for Rel-11 (even combination of JT and DPS). 
With analysis in section 2, some enhancement work, such as multi-point CSI feedbacks, precoding related feedback, information synchronization (over system backhaul), downlink control information and reference signal, could be considered. The enhancement of many features for JT could inherently solve most issues for CS/CB/DPS. 
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