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1. Introduction

In RAN1#66bis meeting a CoMP WI has been started and the following working assumption for design of DL CoMP schemes has been made [1]:
“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 

Note that use of SRS may be taken into account when reaching further agreements on the above. ”

In this contribution we provide our views on CSI design principle facilitating support of all DL CoMP scheme within a common CSI feedback framework.
2. Discussion on CSI feedback requirements for DL CoMP schemes
Dynamic point selection (DPS) is a simple DL CoMP scheme which provides performance improvement by adaptive selection of the transmission point in accordance with traffic conditions. To facilitate dynamic PDSCH transmission from the arbitrary point in CoMP cooperating set a multi-point CSI feedback is required. In particular UE should report CSI feedback information for each transmitting point (CSI-RS-resource) on the preferred set of sub-bands, PMI, CQI and RI potentially accounting resource blanking on the cooperating nodes. Since the PDSCH transmission is performed from single cooperating point the reported CSI feedback information should be calculated independently for each CSI-RS-resource.
Coordinated scheduling/beamforming, including dynamic point blanking (CS/CB) is a DL CoMP scheme which provides performance improvement by aligning the beam forming and scheduling decisions within CoMP cooperating set. The beamforming alignment is usually carried out on cooperating points by selecting the beam forming vector orthogonal to the principle eigenvector of the victim UE’s channel. Similar to conventional MU-MIMO a low rank PMI report (e.g. rank-1) is required for more accurate approximation of the principle eigenvector. There are different ways to accomplish this in the framework of per-CSI-RS resource feedback. For example per-CSI-resource CSI feedback for cooperating points can be restricted to lower rank by using conventional codebookSubsetRestriction parameter configured by higher layer signaling. Alternatively CSI feedback scheme supporting dynamic SU/MU MIMO switching (e.g. time-domain interlacing of the conventional and restricted CSI reports [2] or nested low rank CSI report [3] which are being discussed in MIMO SI [4]) can be re-used to support CSI feedback for CS/CB. Since the optimization of PDSCH transmission and coordination of scheduling and beamforming decisions are carried out simultaneously and on the same resource elements of the subframe a per-CSI-RS-resource CSI feedback for CS/CB CoMP should be reported under assumption of the same receive processing [5] and for the same set of the preferred subbands.
Joint transmissions (JT) is a DL CoMP scheme which provides performance improvement by over-the-air PDSCH combining simultaneously transmitted from multiple points of CoMP transmission set. Since the PDSCH transmission format for JT CoMP should be the same across all points of the CoMP transmission set a CSI feedback for JT CoMP should be calculated under assumption of the common rank and for the same set of the preferred subbands. Additionally for JT CoMP an inter-CSI-RS-resource CSI feedback or CSI feedback aggregated across multiple CSI-RS-resources should be reported to connect multiple per-CSI-RS-recourse CSI feedbacks. Similar to CS/CB the optimization of CSI feedback for JT CoMP should be carried out simultaneously or under assumption of the same receive processing. 
The CSI feedback requirements discussed above for DPS, CS/CB and JT CoMP schemes are summarized in Table 1. 
Table 1: Assumptions for CSI feedback calculation for DL CoMP schemes
	CoMP scheme
	CQI
	PMI
	RI
	Preferred Sub-bands 

	DPS
	· 
	· 
	· 
	· 

	CS/CB
	· CQI report of RI=1 for all points in the CoMP measurement set except for serving point

· Same RX processing
	· PMI report of RI=1 for all points in the CoMP measurement set except for serving point
· Same RX processing
	· RI=1 for all points in the CoMP measurement set except for serving point
· Same RX processing
	· Same set of preferred sub-bands

· Same RX processing

	JT
	· Aggregated CQI over set of CSI-RS-resources

· Same RX processing

	· Inter-point CSI-RS-resource feedback

· PMI report of the same rank for all points in CoMP measurement set

· Same RX processing
	· No RI reports for CoMP measurement set except for serving point

· Same RX processing
	· Same set of preferred sub-bands

· Same RX processing


It can be seen that per-CSI-RS resource CSI feedback scheme for DPS CoMP has no special requirements and can incorporate CSI feedback information for other CoMP schemes by considering the following additional CSI feedback configurations:
· The CSI feedback for the same set of preferred sub-bands
· Low rank CSI feedback restriction for some CSI-RS-resources
· The CSI feedback of the same rank for all CSI-RS-resources
· Same RX processing to calculate RI, PMI and CQI reports
· Inter CSI-RS-resource feedback or CSI feedback aggregated across multiple CSI-RS resources
These CSI feedback configuration parameters can be provided to the UE via higher layer signaling since the DL CoMP transmission mode is not expected to change very dynamically. 

3. Conclusions
In this contribution a requirements on CSI feedback for different CoMP modes were discussed. It has been found the CSI feedback for different CoMP schemes can be derived from per-CSI-RS resource CSI feedback scheme by considering the following CSI feedback configurations:
· The CSI feedback for the same set of preferred sub-bands
· Low rank CSI feedback restriction for some CSI-RS-resources
· The CSI feedback of the same rank for all CSI-RS-resources

· Same RX processing to calculate RI, PMI and CQI reports
· Inter CSI-RS-resource feedback or CSI feedback aggregated across multiple CSI-RS resources
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