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1 Introduction

In 3GPP RAN1#66bis meeting, the working assumption is agreed as: 

· Standardise a common feedback/signalling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB. 

· Feedback scheme to be composed from one or more of the following, including at least one of the first 3 sub-bullets:

· feedback aggregated across multiple CSI-RS resources 

· per-CSI-RS-resource feedback with inter-CSI-RS-resource feedback

· per-CSI-RS-resource feedback

· per cell Rel-8 CRS-based feedback 
In 3GPP RAN1#67 meeting, the following agreement is agreed as:

· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.

In this contribution, two methods to use aggregated CSI feedback in CoMP are discussed. The differences for two methods are discussed in terms of DL RS standard impact and DL signalling overhead.
2 Discussions on the configuration of aggregated CSI feedback
The per-CSI-RS-resource feedback was agreed in 3GPP RAN1#67 meeting, but the other schemes were not precluded. Aggregated CSI feedback is a potential candidate. In [1][2], we have proposed an aggregated CSI feedback scheme for CoMP JT and it has considerable performance gain over per-CSI-RS-resource method with limited overhead. Other aggregated methods can be referred to [3][4]. In the following paragraphs, we propose two aggregated CSI feedback methods, which incorporate the configuration of CSI-RS reference signal.
Method 1: Configure multiple TPs with one CSI-RS resource. UE measures CSI and feedback one PMI based on this single CSI-RS resource. If TPs are configured with the same cell ID such as in CoMP scenario 4, then there is no standard impact. UE need not distinguish whether the antenna ports are assigned to collocated antennas or those in RRH. However, if TPs are configured with different cell IDs such as in CoMP scenario 3, CSI-RS is scrambled with its respective cell ID. One possible solution is to support CSI-RS RRC signalling indicating a specific CSI-RS resource with multiple sequences. Alternatively, one CSI-RS resource with a single scrambling sequence can be configured on TPs with different cell IDs, since the sequence was agreed detached with cell ID in RAN1#67.
Method 2: Configure one CSI-RS resource for each TP. UE measures CSI and feedback only one PMI based on the whole aggregated CSI-RS resources. In this case, additional signalling is required to inform which CSI-RS resources should be aggregated. It could be decided by eNodeB and indicated to UE with UE specific RRC signalling. Or UE can also feedback its preferred TP aggregation. In the former case, the signalling is anyway needed since eNodeB needs to signal a set of CSI-RS resources whose associated TPs perform JT.
As for comparison, the two methods need different standard impacts and signalling overhead. The CSI-RS RRC signalling for method 1 is not required in scenario 4, while in scenario 3 it needs to point out not only the CSI-RS configuration but also the sequence indication within each CSI-RS resource. For the latter one, the signalling overhead may be high since each CSI-RS port should be indicated with a specific sequence. The CSI-RS RRC signalling for method 2 needs to point out each index of CSI-RS resources within aggregated resources.
Besides, configuring each TP with one CSI-RS resource can already be supported according to the current agreements, which makes it easy for legacy UE to function under transmission schemes other than CoMP JT. Current agreement allows one CSI-RS resource per TP with one PMI feedback per resource. If aggregated CSI is configured at the same time, the method 2 allows reusing the same resources, whereas method 1 requires the configuration of an additional resource. As a summary, the comparisons of methods 1 and method 2 in terms of DL RS standard impact and DL signalling overhead are given in Table 1. The DL RS standard impact refers to the related modification of Rel-10 CSI-RS. The DL signalling overhead refers to the eNodeB’s signalling of CSI-RS to UE.
Table 1 Comparison of method 1 and method 2

	
	scenario
	Method 1
(aggregated TPs within one CSI-RS resource)
	Method 2
(aggregated CSI-RS resources)

	DL RS standard impact
	1/2/3
	Support CSI-RS scrambling per port within one CSI-RS resource
	Support multiple non-zero CSI-RS resources per UE

	
	4
	None
	

	DL signaling overhead
	1/2/3
	Signal CSI-RS scrambling per port within one CSI-RS resource
	Signal set of CSI-RS resources assumed for JT CSI feedback, signal whether to use aggregated feedback or per-CSI-RS resource

	
	4
	Signal one CSI-RS resource(same as in Rel-10)
	


Proposal 1: The aggregated CSI feedback for CoMP can be supported.
· If inter-CSI-RS-resource phase feedback is specified, method 1 (multiple TPs within one CSI-RS resource) should also be supported for consistency between scenario 3 and scenario 4.

· If inter-CSI-RS-resource phase feedback is not specified, method 2 (one TP per CSI-RS resources with aggregated PMI) should be supported along with new codebook design.

3 Further considerations
As is proposed in [2] and also pointed out by other companies, the codebook for aggregated CSI feedback should be re-designed, if considering that the distributed antenna ports have different channel features from the collocated antennas. The codebook re-design problem could be avoided by limiting the Rx power difference on antenna ports selected for aggregated CSI feedback to be within a certain level. Nevertheless the new design may be especially useful for method 2 when the number of antennas is not 2, 4 or 8. For method 1, support of 2, 4 and 8 antenna ports per CSI-RS resource is sufficient, so the current codebooks could be directly reused.
4 Conclusion

In this contribution, the aggregated CSI feedback for CoMP is discussed and two possible approaches are proposed and compared.
Proposal 1: The aggregated CSI feedback for CoMP can be supported.
· If inter-CSI-RS-resource phase feedback is specified, method 1 (multiple TPs within one CSI-RS resource) should also be supported for consistency between scenario 3 and scenario 4.

· If inter-CSI-RS-resource phase feedback is not specified, method 2 (one TP per CSI-RS resources with aggregated PMI) should be supported along with new codebook design.

	
	scenario
	Method 1
(aggregated TPs within one CSI-RS resource)
	Method 2
(aggregated CSI-RS resources)

	DL RS standard impact
	1/2/3
	Support CSI-RS scrambling per port within one CSI-RS resource
	Support multiple non-zero CSI-RS resources per UE

	
	4
	None
	

	DL signaling overhead
	1/2/3
	Signal CSI-RS scrambling per port within one CSI-RS resource
	Signal set of CSI-RS resources assumed for JT CSI feedback, signal whether to use aggregated feedback or per-CSI-RS resource

	
	4
	Signal one CSI-RS resource(same as in Rel-10)
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