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1. Introduction 
The WID on DL COMP [1] captured the following aspects to be studied for standardized CoMP in Rel.11: 
· Specification in support of DL CoMP operation potentially including: 

· UE feedback scheme and related measurements

· individual per-point CSI feedback with or without complementary inter-point feedback as baseline. Aggregated CoMP feedback is not precluded. 

· potential enhancement of SRS for CSI measurement at eNodeB exploiting channel reciprocity 

· all schemes will be developed assuming that the UE reports CSI feedback based on the assumption of single-user transmission. This assumption causes no restriction on the SU/MU scheduling decision at the eNB when the PDSCH is demodulated based on UE-specific RS.
This contribution provides our current views on multi-point CSI feedback for CoMP.
2. CSI feedback
As discussed in [2], a natural and straightforward extension for CoMP CSI feedback is to configure multiple CSI-RS measurement subsets, each associated with a different RRH point. Per-point CSI in the form of Rel.10 RI/PMI/CQI is then calculated for each RRH point.
2.1. Aggregated PMI vs. per-point PMI

Aggregated PMI reports a single PMI index across the entire CoMP measurement set. In theory, benefits over per-point PMI are possible. However, several limitations are observed:
· Aggregated PMI is tailored toward a specific CoMP scenario (coherent JT). Per-point PMI, on the other hand, supports a wide range of CoMP schemes (JT, CB/CS, DPS). Hence, per-point PMI appears to be a more generic framework. 
· CoMP measurement set may entail a large number of antenna configurations. Assume four transmission points and each point has L antenna ports (L = 1Tx, 2Tx, 4Tx, 8Tx).  The aggregated PMI has a total of 24 possible sizes ranging from 4-Tx to 32-Tx. Designing new codebooks for these antenna configurations is quite challenging. 

Therefore, we believe per-point CSI (PMI) should be the baseline for Rel.11 CoMP CSI discussion. Aggregated PMI, if to be supported in Rel.11, should be de-prioritized and not hinder the progress of per-point PMI. 
2.2. Inter-point CSI

Likewise, inter-point CSI is tailored in a specific CoMP scheme (coherent JT). Considering the timeline of Rel.11, feedback without inter-point CSI may be prioritized to ensure timely completion of Rel.11 specification.
	
	DPS
	CB/CS
	Coherent JT

	Per-point CSI
	Yes
	Yes
	Yes

	Inter-point CSI
	No
	No
	Yes


2.3. CSI Feedback on PUCCH/PUSCH
CoMP feedback on PUCCH should be kept as simple as possible. This is because PUCCH is limited in the CSI payload and coverage, especially for CoMP UEs that are often in poor channel conditions. We believe PUSCH is a more appropriate feedback channel for CoMP. 
2.3.1. PUCCH
To keep PUCCH feedback as simple as possible, each PUCCH should report CSI for one CoMP transmission point. CSI for different points are time domain multiplexed on PUCCH, as given in Figure 1. This is analogous to DL CA where PUCCH CSI for different downlink CCs are multiplexed in the time domain. 
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Fig. 1: Multi-point CSI feedback on PUCCH 
Proposal:

· CoMP feedback on PUCCH should be as simple as possible.
· Each PUCCH feeds back single-point CSI for one point. 
· PUCCH reports for multiple points are time-domain multiplexed. Collisions between PUCCH CSI for different points are avoided by different CSI-RS subframe offset, and left to eNB implementation. 
· In case of PUCCH CSI collision between different points, CSI for one point is reported, while CSI for other points are dropped. The same dropping rule as in Rel.10 DL CA is applied, e.g. based on CSI type priority.
2.3.2. PUSCH
In Rel.10, PUSCH supports CSI multiplexing of different CCs. UL grant in the UE-specific search space includes 2-bit CSI triggering field to trigger CSI report for one or a selected subset of CCs. Overall, there are some similarities between PUSCH feedback for DL CA and DL CoMP, where multiple CSI reports are multiplexed in PUSCH, either for different carriers or different points. Hence, it is possible to re-use the same mechanisms for CoMP. That is, the higher layer configures different CSI-RS patterns for different RRH points. Then CSI for all points or a subset of points may be triggered, based on the UE’s location within the CoMP coverage area. 
Table I: 2-bit CSI triggering field for Rel.10 UE with multiple DL CCs
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for serving cell 
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	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers


Observation: 

· PUSCH is a more appropriate feedback channel for CoMP.
· It is possible to re-use PUSCH feedback framework of Rel.10 DL CA in the CoMP context.
3. Conclusions

In this contribution we discussed multi-point CSI feedback for DL CoMP. Our current views and recommendations are summarized below:
· Per-point CSI (PMI) should be a baseline for Rel.11 CoMP feedback. Aggregated PMI should be put in a lower priority, if studied in Rel.11.
· Feedback without inter-point CSI can be given higher priority than with inter-point CSI.
· Feedback on PUCCH should be as simple as possible. To ensure the reliability of PUCCH, one PUCCH should report CSI for one point. CSI for multiple points are time domain multiplexed on PUCCH, similar as in Rel.10 CA.
· PUSCH is a more suitable feedback channel for CoMP. It is possible to re-use the Rel.10 PUSCH feedback mechanism for multiple CCs in the CoMP context. 
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