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1. Introduction

In RAN1 #69 meeting, we achieve the following agreements.
· 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 code point.
· FFS simultaneous usage of CSI request field for CoMP and Carrier Aggregation
In this document, we present our opinions on all the five FFSs. We start from multiplexing of multiple CSI reports and consider the semi-static and dynamic signaling details for the 2-bits CSI request field. We then consider the report triggered by 1-bit CSI request field and whether to extend the CSI request field to other than 2 bits and to support  CSI request field for CoMP and Carrier Aggregation simultaneously.
2. Multiplexing of multiple CSI reports
It has been agreed that the maximum size of CoMP measurement set is three [1]. It implies for each UE the maximum number of non-zero power CSI-RS (NZP CSI-RS) resources needed to be measured is three. However, it does not mean the maximum number of CSI reports for one UE is also three, due to each CSI report corresponds to not only one NZP CSI-RS but also one interference hypothesis. For different interference hypotheses and one NZP CSI-RS, multiple CSI reports could be generated.
Considering the case where the size of CoMP measurement set is 2, for each UE the maximum number of NZP CSI-RS resources to be measured is 2. For measurement on one NZP CSI-RS, there are also 2 different interference hypotheses, corresponding to if there is or not interference from the TP with the other NZP CSI-RS resource. Therefore, in this case for each UE there are 2 CSI reports for each NZP CSI-RS and thus the total number of CSI reports is 4. 
Considering the case where the size of CoMP measurement set is 3, for each UE the maximum number of NZP CSI-RS resources to be measured is 3. For measurement on one NZP CSI-RS, there are also 4 different interference hypotheses, corresponding to if there are or are not interferences from each of the 2 TPs with the other 2 NZP CSI-RS resources. Therefore, in this case for each UE there are 4 CSI reports for each NZP CSI-RS and thus the total number of CSI reports is 12.

If we consider one NZP CSI-RS resource corresponds to one TP and different NZP CSI-RS corresponds to different TPs, the content of CSI reports associated with the same NZP CSI-RS may be partially the same.   
For a CSI report contains RI, CQI and PMI, it seems only the CQI is varying with interference hypotheses while RI and PMI are the same with the same NZP CSI-RS. It implies that, for each UE with 2 NZP CSI-RS resources in CoMP measurement set, measurements on each NZP CSI-RS generate 1 RI, 1 PMI and 2 CQI and thus the complete CSI includes 2 RI, 2 PMI and 4 CQI. On the other hand, for each UE with 3 NZP CSI-RS resources in CoMP measurement set, measurements on each NZP CSI-RS generate 1 RI, 1 PMI and 4 CQI and thus the complete CSI includes 3 RI, 3 PMI and 12 CQI. Therefore, we get the following proposal to reduce the feedback overhead.
Proposal 1: For each NZP CSI-RS, only one RI and one PMI are reported.
3. Semi-static and dynamic signalling details for the 2-bits CSI request field
The 2-bit CSI request field implies we can configure one UE to report 4 different sets of CSI reports. Due to the ‘00’ configuration always corresponds to ‘no report’, we actually have 3 possible configurations as ‘01’, ‘10’ and ‘11’. As we mentioned in section 2, the number of CSI reports that one UE needs to measure is too large (2 RI, 2 PMI, 4 CQI for 2 NZP CSI-RS and 3 RI, 3 PMI, 12 CQI for 3 NZP CSI-RS, and all the combinations), it is not possible to have a one to one mapping between possible CSI report and CSI request configuration. 

A feasible solution is to group possible CSI reports into 3 sets, and each set corresponds to one CSI request configuration. Considering the CSI report required by network is for varying purpose such as to determine the CoMP scheme for one UE, to determine the transmission mode of one UE under one CoMP scheme and to adjust the resource scheduling for CoMP UE, we need to keep maximum flexibility for the association between CSI report groups and CSI request configuration.  
In our opinion, one of the most appropriate ways is to semi-statistically configure one UE with 3 different sets of CSI reports, and dynamically indicate UE one of them to be report. The group of CSI report shall be constrained by any limitation such as NZP CSI-RS, due to in some cases the network may need a certain type of CSI report (e.g. CQI only) from multiple  NZP CSI-RS.
Therefore, the association between CSI report groups and CSI request configuration may looks like the following table.
Table 1: Association between CSI report groups and CSI request configuration.

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI reports configured by higher-layers

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI reports configured by higher-layers

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI reports configured by higher-layers


Proposal 2: Each of the 3 CSI request filed is associated with one set of CSI reports which are selected from all possible CSI reports according to network requirements.
4. CSI report triggered by 1-bit CSI request field
We have 2 possible configurations when there is 1 bit in CSI request field, and one of them (i.e. ‘0’) always associate with ‘no report’. To determine the report(s) associate with another configuration, we consider the following 2 cases.
1. Non-CoMP UE: When one UE is configured with one NZP CSI-RS resources in CoMP measurement set, it is non-CoMP UE. We consider the other configuration (i.e. ‘1’) shall be associated with ‘aperiodic CSI report is triggered for serving TP’.
2. CoMP UE: When one UE is configured with multiple NZP CSI-RS resources in CoMP measurement set, it is CoMP UE. We consider the other configuration (i.e. ‘1’) shall be associated with ‘all possible CSIs for the NZP CSI-RS resource associated with serving TP are triggered’.
Proposal 3: The understanding of the 1 bit CSI request field depends on whether the UE is under CoMP mode. If it is, the two configurations corresponds to ‘No report’ and ‘CSI report for the serving TP’. If it is not, the two configurations corresponds to ‘No report’ and ‘All CSIs for the serving TP’.
5. Extension of CSI request field and to support CoMP/CA simultaneously
We agree to support CoMP and CA simultaneously benefit some scenarios, we also agree to extend the CSI request field larger than 2 bits can achieve higher COMP or CoMP/CA performance. However, both improvements shall be introduced under carefully evaluations, and thus could not meet the Rel. 11 time frame. In our opinion, it is better to consider both improvements in Rel. 12.
Proposal 4: Considering the simultaneously support of CoMP and CA in Rel. 12.

Proposal 5: Considering the extension of CSI request field in Rel. 12. 
6. Conclusion
In this document we propose the following,
Proposal 1: For each NZP CSI-RS, only one RI and one PMI are reported.
Proposal 2: Each of the 3 CSI request filed is associated with one set of CSI reports which are selected from all possible CSI reports according to network requirements.

Proposal 3: The understanding of the 1 bit CSI request field depends on whether the UE is under CoMP mode. If it is, the two configurations corresponds to ‘No report’ and ‘CSI report for the serving TP’. If it is not, the two configurations corresponds to ‘No report’ and ‘All CSIs for the serving TP’.
Proposal 4: Considering the simultaneously support of CoMP and CA in Rel. 12.

Proposal 5: Considering the extension of CSI request field larger than 2 bits in Rel. 12.
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