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1. Introduction

In RAN1#66bis, one of the working assumptions in the CoMP feedback session was shown as follows: 
Working assumption from RAN1#66bis:

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

In RAN1#67 meeting, the following agreement was achieved:
· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
In this contribution, we investigated the CSI feedback issues. Based on per-CSI-RS-resource feedback solution, both CSI feedback by PUCCH and PUSCH are discussed.  

2. CSI feedback by PUCCH
Based on the current agreement, CSI feedback for CoMP uses is at least per-CSI-RS-resource feedback. For each CSI-RS resource in the CoMP measurement set, a corresponding feedback process is configured. Such a feedback structure is quite similar to carrier aggregation where per-carrier CSI can be reported for each configured downlink CC. 
For the CSI feedback by the PUCCH, it would be therefore highly desirable if the existing Rel.10 feedback structure for CA can be re-used as much as possible for DL CoMP in order to minimize the specification and implementation efforts. By this, we can reuse all the current feedback modes in Rel.10. So we suggest no new feedback mode need to be defined.

Based on the similar considerations, one CSI-RS resource in the CoMP measurement set may work just as one CC in CA case. By naturally re-using the design of the feedback framework for DL CA, each PUCCH should report CSI for one CSI-RS-resource in one subframe. PUCCH reports for different CSI-RS-resources are TDM-multiplexed, by configuring different reporting periodicity and/or offsets.  In case of PUCCH collision between different CSI-RS-resources (e.g. due to eNB mis-configuration), CSI is reported only for one CSI-RS-resource, and CSI report for other CSI-RS-resources are dropped. We can consider the same dropping rule as in Rel.10 DL CA is applied, e.g. based on CSI type/priority. Regarding the special feature of CoMP, new dropping rule can also be considered if considerable gain can be achieved.
Regarding the feedback mode, it is better to configure the same feedback mode for all CSI-RS-resources. In this case, we can do fairly scheduling among different CSI-RS resources because all the CSI-RS resources have the same type of feedback information at the eNodeB side. 
Proposal 1: It is better that the feedback channel designs for Rel.10 DL CA can be reused as much as possible.

For CoMP, if aggregated CSI is reported, we should consider the feedback overhead issues. It’s better not to define new feedback process. For aggregated feedback, the aggregated CQI has been paid more attention. As we know, aggregated CQI is for JT which target to larger CQI than per CSI-RS CQI. So we employ the differential feedback for it to reduce the over head. If it is possible, the aggregated CQI can be attached to the per CSI-RS CQI for feedback in differential manner. So that the feedback overhead and specification effort for aggregated CQI can be minimized. In this case, maybe new feedback types need to be defined.
Proposal 2:  Aggregated CQI can be attached to the per CSI-RS resource CQI in a differential manner.
3. CSI feedback by PUSCH

For the CSI feedback by the PUSCH, there is no big concern about the feedback overhead. However, to reduce the specification efforts, it’s also better to reuse the existing mechanism for CA [1-2]. In CA, a UE shall perform aperiodic CSI reporting using the PUSCH when detecting either an uplink DCI format or a Random Access Response Grant. If the CSI request field in the DCI format is 1 bit, a report is triggered for serving cell 
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 if the CSI request field is set to ‘1’. If the CSI request field size in the DCI format is 2 bits, a report is triggered according to the value in Table 1 corresponding to aperiodic CSI reporting.
Table 1: CSI request field for PDCCH with uplink DCI format in UE specific search space

	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


For CoMP, we can use similar mechanism for aperiodic feedback. When the CSI request field size is 2 bits, we can define some subsets of CSI-RS resources in the CoMP measurement set. Different subset contain different CSI-RS resources. Which subset of CSI-RS-resources is selected for CSI feed back by PUSCH is decided by the CSI request bits. It should be noted that for CoMP, when compared with CA. Some modification may be needed because the UE may not know which CSI-RS resource is from serving cell.
Moreover, to improve performance of JT in CoMP, if aggregated CQI feedback is supported, the aggregated CSI information can also be configured as one subset for the CSI reporting. So that the eNodeB can indicate what kind of CSI information (per CSI-RS CSI or aggregated CSI) needs to be fed back by sending the corresponding trigger bits in the DCI format of the UL grant. By this way, aggregated CQI feedback can be easily implemented.
Proposal 3:  Try to reuse the existing mechanism of CSI feedback by PUSCH for CA as much as possible. The aggregated CSI information can be configured as one subset for the CSI reporting if it’s supported.
4. Conclusions

In this contribution we discussed the CSI feedback framework of PUCCH and PUSCH for CoMP JT, DPS and CB/CS. Based on the discussion, we have the following proposals:
Proposal 1: It is better that the feedback channel designs for Rel.10 DL CA can be reused as much as possible.
Proposal 2:  Aggregated CQI can be attached to the per CSI-RS resource CQI in a differential manner.
Proposal 3:  Try to reuse the existing mechanism of CSI feedback by PUSCH for CA as much as possible. The aggregated CSI information can be configured as one subset for the CSI reporting if it’s supported. 
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