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1. Introduction

In RAN1#67 meeting, the following agreement was achieved:
· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
In previous 3GPP TSG RAN1#68bis meeting, it’s concluded that 
· Inter-CSI-RS-resource phase indicator feedback is not supported in Rel-11. 
However, for the aggregated PMI feedback, it still has not been decided yet.
In this contribution, aggregated PMI feedback is discussed. Two ways to implement aggregated CSI feedback in CoMP are investigated. The differences of these two ways are discussed in terms of standard impact, UL control signalling overhead and UE complexity.
2. Aggregated PMI feedback
During the study item, most of the companies evaluated coherent joint transmission (JT) and gave positive results. Simulation results show that coherent joint transmission provides significant performance gain [1-3]. 
To support coherent JT, aggregated PMI feedback can be one good potential candidate, which means that a UE compute one PMI across different TPs based on CSI-RS configurations for joint precoding operation by these TPs.  So that we can get optimal signal combination gain when the DL signal for one UE is transmitted from multiple TPs simultaneously.  So we give the following proposal:
Proposal 1: Aggregated PMI feedback should be supported to improve the performance of JT.

Basically, aggregated PMI feedback can be implemented in the following two alternative ways:

Alt-1: Aggregated PMI across multiple CSI-RS resource
In this way, a UE is configured with multiple CSI-RS-resources each of which is transmitted from one of all the TPs. For aggregated PMI, the UE combines multiple channel matrix each of which is measured from one of the multiple CSI-RS-resources included in the CoMP measurement set and computes PMI based on the combined channel matrix. This is the direct way to implement the aggregated PMI. The benefit of this method is no restriction to configure multiple CSI-RS resources, and also we can freely select two or more CSI-RS resources for aggregated feedback. 
However, there are several drawbacks in this method. 1) As we know, the current agreement is that CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.  If we configure aggregated PMI feedback on top of per-CSI-RS-resource feedback, the UL feedback overhead will be increased due to aggregation information 2) it is a non-transparent way of aggregated PMI feedback implementation. So there are more specification changes. 3) The UE are required to calculate two types of the PMIs, so the UE complexity is higher.
Alt-2: TP-shared aggregated CSI-RS configuration

In this method, different TPs jointly transmit CSI-RS signal on a single CSI-RS-resource, where each TP is supposed to use different antenna ports within the CSI-RS-resource. A UE is configured with the TP-shared aggregated form of CSI-RS-resources as a single CSI-RS-resource, and computes PMI feedback based on this aggregated CSI-RS resource. This is a UE-transparent way to implement aggregated PMI feedback. The advantage of the TP-shared aggregated CSI-RS configuration is that it can implement aggregated PMI feedback without any specification change in the feedback part. So it does not increase the feedback overhead and UE complexity when compared with the per CSI-RS feedback.

 The only cost of this method is the minimal specification changes in the RRC configuration for multiple CSI-RS resource configuration. It should be allowed that different scrambling sequences and Pc’s will be used within a CSI-RS-resource. So per antenna port based scrambling sequences and Pc configuration should be supported [1].

Based on the above discussion, considering the advantage, we have the following proposal:
Proposal 2: TP-shared aggregated CSI-RS configuration is preferred to implement aggregated PMI feedback.
3. Conclusion
In this contribution, two ways to implement aggregated CSI feedback in CoMP are discussed. The advantage and disadvantage of these two ways are investigated in terms of standard impact, UL control signalling overhead and UE complexity.  The following proposals were made based on the discussion: 
Proposal 1: Aggregated PMI feedback should be supported to improve the performance of JT.
Proposal 2: TP-shared aggregated CSI-RS configuration is preferred to implement aggregated PMI feedback.
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