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Introduction
A UE configured in CoMP may report multiple CSI-processes, where each CSI-process is associated with a channel part and an interference part. The channel part is measured on a non-zero-power CSI-RS resource to reflect the channel quality of a TP, and the interference part is measured on an interference measurement resource (IMR) to reflect a specific interference hypothesis. Past agreements on aperiodic feedback for CoMP are summarized below. 
 
Agreement in RAN1#69
· In the case of a single CC configuration where multiple CSIs are configured for COMP,  2-bit CSI request field will be used in DCI format 0 (if in UE SS) and DCI format 4 for triggering of aperiodic CoMP feedback 
· The candidate CSI reports are configured by RRC
· 1-bit CSI request remains in format 0 in the case of CSS
· FFS the payload content of the report 
· Multiple CSI feedbacks could be multiplexed within one report instance
· FFS how to configure these multiple feedbacks into one report instance
· FFS the semi-static and dynamic signaling details
· FFS if CSI request field is extended to other than 2 bits, by adding new bits or using existing codepoints
· FFS simultaneous usage of CSI request field for CoMP and Carrier Aggregation 

Working assumption in RAN1#70
· Rel-11 supports the feedback configuration and reporting for simultaneous CA and CoMP.
· Strive for reduction of UE complexity in CSI report design, e.g. limiting number of CSI processes, etc

In this contribution we discuss the outstanding issues on aperiodic CSI feedback for CoMP.

Discussion

Triggering field in UL grant
For the 2-bit CSI request field in DCI format 0 (in USS) and DCI format 4, each codepoint corresponds to a set of candidate CSIs configured by RRC. Configuration of candidate CSIs should be left to higher-layer and is out of the scope of RAN1.
When CoMP and CA are configured for one UE simultaneously, the past agreements on single-carrier CoMP can be straightforwardly extended. In a nutshell, the candidate CSI reports corresponding to each codepoint of the 2-bit triggering field is configured by RRC higher-layer, as the association of a CSI-process ID and carrier index. Note that a working assumption was reached in the last meeting that the CSI-process ID shall be independently configured per CC. 
For 1-bit triggering in DCI format 0 in the CSS, the payload content of the report is FFS. To finalize the issue one may consider reusing the principle of CSI triggering for carrier aggregation in Rel.10. For Rel.10 CA, the 1-bit triggering in DCI 0 in CSS is used to trigger aperiodic feedback for the primary cell. One of the main reasons for this agreement is that DCI 0 in the CSS is usually reserved for fall-back operation, e.g. RRC reconfiguration or severe channel degradation. For such UEs, maintaining reliable connection to the network is more important than optimizing CSI feedback. Following the same consideration, the 1-bit triggering field should used to trigger single-point CSI on the primary cell (e.g. CSI-process with the lowest CSI-process ID) for UE configured in CA/CoMP simultaneously. 

Proposal:
· For UE configured with CoMP and without CA, 1-bit triggers single CSI report with the lowest CSI-process index. 
· For UE configured with CoMP and CA simultaneously, 1-bit triggers single CSI report for the primary cell with the lowest CSI-process index. 

Multiplexing of CSIs in one report instance
For multi-CSI feedback in CA, each CSI (i.e. for one CC) is self-contained and comprises of RI/PMI/CQI. A similar mechanism should be reused for CoMP feedback as much as possible to reduce specification efforts and implementation complexity. 
RI-reference-process and subband-reference-process are currently under discussion, where the RI/subband indicator of one CSI-process could “inherit” the RI/subband report of its reference-process. It therefore becomes possible to compress CSI feedback on the PUSCH by dropping the RI/subband indicator of such a CSI-process. Albeit appealing in theory, CSI compression has several problems in our view.
· The payload reduction by dropping the RI/subband indicator is quite limited (e.g. 2-3 bits), compared to the overall CSI payload on PUSCH (e.g. ~70 bits per CSI-process). This marginal reduction is not expected to bring any significant performance benefit. 
· Different eNB encoding chains are required for different dropping scenarios. Considering the fact that up to 3 (or 4) CSI-processes could be reported on one PUSCH, and that each CSI-process can be independently configured with its reference-process, there appears to be a quite large number of RI and PMI/CQI payload combinations. This undesirably adds to the implementation complexity. 
To avoid any unnecessary implementation efforts, it is preferable to maintain a unified feedback channel design on PUSCH for CoMP and CA. In light of this, compression is not preferred.

Proposal: 
· Reuse the same multiplexing mechanism of CA for CoMP as much as possible, to avoid unnecessary specification and implementation efforts.
· No CSI compression on PUSCH. 
Discussion

In this contribution we aimed to finalize the details of aperiodic CSI feedback for CoMP. Our current preferences are summarized below

· 2-bit triggering field in DCI format 0 (USS) and DCI format 4
· Candidate CSIs to be triggered are configured by higher-layer, e.g. as a combination of CSI-process-ID and cellID. 
· 1-bit triggering field in DCI format 0 (CSS)
· For UE configured with CoMP and without CA, 1-bit triggers a single CSI report with the lowest CSI-process index. 
· For UE configured with CoMP and CA simultaneously, 1-bit triggers a single CSI report for the primary cell with the lowest CSI-process index. 
· Multiplexing of CSIs in PUSCH
· Reuse the same multiplexing mechanism of CA for CoMP as much as possible. 
· No CSI compression on PUSCH. 
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