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1. Introduction
It was agreed in RAN1#67 that the CSI feedback for CoMP uses at least per-CSI-RS-resource feedback. Per CSI-RS feedback is simple and follows the principle of previous releases resulting in an easier UE implementation and testing. However, greater gains can be achieved with feedback aggregated from multiple CSI-RS resources as it can be optimized for a specific CoMP transmission scheme. In this contribution, we provide CSI-RS configuration details and discuss how multiple  CoMP transmission hypotheses can be incorporated in the per-CSI-RS resource feedback; thereby obviating the need for PMI/CQI aggregation across multiple CSI-RS resources. The scheme also obviates the need for multiple CSI reports.
2. CSI-RS Design
Consider the UE in the figure below. If the CSI-RS resource corresponds to antennas from the same geographical location then the UE can be configured with only 3 CSI-RS resources each corresponding to one of the transmission points. However, consider the case (as shown in Table 1) where multiple CoMP transmission hypotheses is captured by designing CSI-RS resources in such a way that antennas corresponding to a CSI-RS resource can map to different transmission points.
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Figure 1: CoMP Scenarios 3 and 4 
	CSI-RS resource
	CoMP Hypothesis
	Total no. of ports
	No. of ports from Macro 1
	No. of ports from Macro2

	1
	DPS
	2
	0
	0

	2
	DPS
	4
	4
	0

	3
	JT
	4
	2
	0

	4
	JT
	8
	4
	4


Table 1: Multiple CoMP hypotheses based CSI-RS design
3. Multi-hypothesis CSI-RS Configuration
Consider CoMP Scenario 3/4 as shown in the figure below. The role of the central controller here is to configure a specific UE with a set of CSI-RS resources. Based on RSRP measurements (on CSI-RS resources intended for RSRP) or SRS, the eNB selects a few strongest transmission points for the UE. It then selects several CoMP hypotheses, for example, as given in Table 2.
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	CSI-RS resource
	CoMP Hypothesis
	Total ports
	Macro ports
	Pico 1 

ports
	Pico 2 parts
	Pico 3

Ports
	Pico 4 parts

	1
	DPS
	4
	4
	0
	0
	0
	0

	2
	DPS
	2
	0
	2
	0
	0
	0

	3
	DPS
	2
	0
	0
	2
	0
	0

	4
	DPS
	2
	0
	0
	0
	2
	0

	5
	DPS
	2
	0
	0
	0
	0
	2

	6
	JT
	4
	2
	2
	0
	0
	0

	7
	JT
	4
	2
	0
	0
	0
	0

	8
	JT
	4
	2
	0
	0
	2
	0

	9
	JT
	4
	2
	0
	0
	0
	2

	10
	JT
	8
	4
	2
	2
	0
	0

	11
	JT
	8
	4
	0
	0
	2
	2


In the above example, UE 1 can be configured with the CSI-RS resources 1,2, 6, 10 where the hypotheses 1 and 2 follow DPS while 6 and 10 correspond to JT. Note that coordinated beamforming can also be supported by using muting on resources allocated for interference measurement.
Proposal: 
CSI-RS resources should be designed to support multiple CoMP hypotheses in a UE transparent fashion. CSI reporting should be limited to one or two strongest CSI-RS resource(s).
4. Feedback Mechanism
The UE selects the strongest CSI-RS resource from the CSI-RS resource set for reporting the CSI feedback. Specifically, the feedback consists of RI/PMI/CQI and the index of the strongest CSI-RS resource. With this mechanism, multiple CSI reports, each corresponding to a CSI-RS resource, is avoided. Also, the UE is transparent to the CoMP transmission scheme although it has implicitly identified and reported the optimal CoMP transmission scheme.
5. Conclusions
By capturing multiple CoMP hypothesis in different CSI-RS resources, per point feedback is sufficient to support all CoMP schemes. Feedback aggregation across multiple CSI-RS resources is therefore not required. We recommend that the CSI-RS be designed to support multiple CoMP hypotheses in a UE transparent fashion.
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