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1. Introduction

Following RAN1#69, email discussion [4] was done based on the following agreements and FFS aspects made 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

In this contribution, we present our views on aperiodic CSI feedback related issues including configuration and triggering signaling for aperiodic feedback.
2. Configuration of aperiodic CSI feedback 
CoMP feedback uses multiple per-CSI-RS-resource CSI feedback which shares some commonalities with multi-cell feedback for CA defined in Rel-10.  So it is reasonable that the CA feedback mechanism can be taken as a reference to design CoMP feedback. Many companies proposed approaches similar to CA [4].   In RAN1 #70, it is agreed that all the existing aperiodic CSI feedback modes and report types are allowed for CoMP.  In this section, we discuss how to adopt the CA approach of using combined RRC and dynamic DCI signaling for aperiodic CSI feedback.  
2.1  Aperiodic CSI configuration
In RAN1 #70, it was agreed to define Rel-11 CSI process as the association of one channel part with one interference part.  In [3], it is suggested that up to two interference parts associated with each channel part is sufficient.  It is proposed in [6] that number of CSI processes in single carrier case is either 3 or 4.  Considering   when CoMP and CA is simultaneously supported, our view on the maximum number of total CSI processes configured by RRC configuration is 4 to 8 CSI processes depending on the UE capability. This also aligns with the existing RRC signaling in Rel-10.  Moreover, it is more flexible to have different subsets of CSI processes for aperiodic CSI feedback and periodic CSI feedback.  In [1], we showed an example of using periodic CSI to obtain coarse per-point CSI for CoMP scheme selection and using aperiodic CSI to obtain more detailed CSI for JT.  This can be achieved by configuring the 3rd NZP CSI-RS resource to obtain the inter-point phase transparently or to obtain the aggregated CSI for JT transparently.    
Proposal 1: Aperiodic CSI and periodic CSI feedback can use different sets of CSI processes.
Proposal 2: Up to 4 to 8 CSI processes can be configured by RRC depending on the UE capability.
If CA and CoMP is supported simultaneously, existing 2-bit CSI request field can be reused in UE SS to trigger aperiodic CSI report(s) corresponding to different sets of CSI processes as shown in table 5.   A set of CSI processes can contain any combination of CC and CSI process index as long as total number of CSI processes doesn’t exceed the maximum number of the corresponding UE capability.    For the RRC signalling, the number of trigger parameters under aperiodicCSI-Trigger can be extended to 3 sets.  The number of valid bits in the trigger field can be extended to maximum number of CSI processes when CA and CoMP is supported simultaneously.   We prefer to allow 8 maximum CSI processes in total.

Table 2 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 a 1st set of 
CSI processes configured by higher-layer 

	“10” 
	Aperiodic CSI report is triggered for a 2nd set of 
CSI processes configured by higher-layer 

	“11” 
	Aperiodic CSI report is triggered for a 3rd set of 
CSI processes configured by higher-layer 


Proposal 3: 2-bit CSI request field is used in DCI format 0 (if in UE SS) and DCI format 4 for triggering of aperiodic CSI feedback corresponding to 3 sets of CSI processes according to table 3.
In the case of 1 bit CSI request field in the CSI, the payload content should be the 1st set of CSI processes associated with the 1st set of CSI process (i.e. same as ‘01’ with two-bit case) 
Proposal 4:  In the case of 1 bit CSI request field in the CSI, the payload content is the 1st set of CSI processes associated with the 1st set of NZP CSI-RS resources (i.e. same as ‘01’ of  two-bit trigger case)
3. CSI multiplexing/compression
When multiple CSI reports are multiplexed into one report instance on PUSCH, CA principles can be used to concatenate multiple CSI reports in increasing order of CSI process index. If CoMP+CA is configured, the CSI report can be ordered by process index per CC and then by CC index.
As discussed in a companion paper [5], the common RI/selected subbands among CSI processes bring marginal gains. The main advantage of CSI dependences come from the overhead reduction. However, overhead is not too much concern for PUSCH.   Therefore, common CSI should not be supported for PUSCH feedback. 
Proposal 5: Multiple CSI processes can be multiplexed into one report instance, the multiplexing of CQI/PMI and RI should follow CA principles and concatenated in increasing order of CSI process index and then CC index if CoMP+CA is configured.  Maximum CSI processes multiplexed into one report instance is 5.
Proposal 6: Common CSI (i.e. RI/PMI/selected subband) is not supported in PUSCH feedback modes. CSI compression is not supported for PUSCH feedback modes in Rel-11.
4. Conclusions
This contribution paper discusses the details of standardization support of aperiodic CSI feedback for CoMP.  Based on the above discussion, we have the following proposals:
Proposal 1: Aperiodic CSI and periodic CSI feedback can use different sets of CSI processes.
Proposal 2: Up to 4 to 8 CSI processes can be configured by RRC depending on the UE capability.
Proposal 3: 2-bit CSI request field is used in DCI format 0 (if in UE SS) and DCI format 4 for triggering of aperiodic CSI feedback corresponding to 3 sets of CSI processes according to table 3.
Proposal 4: In the case of 1 bit CSI request field in the CSI, the payload content is the 1st set of CSI processes associated with the 1st set of NZP CSI-RS resources (i.e. same as ‘01’ of  two-bit trigger case)
Proposal 5: Multiple CSI processes can be multiplexed into one report instance, the multiplexing of CQI/PMI and RI should follow CA principles and concatenated in increasing order of CSI process index and then CC index if CoMP+CA is configured.  Maximum CSI processes multiplexed into one report instance is 5.
Proposal 6: Common CSI (i.e. RI/PMI/selected subband) is not supported in PUSCH feedback modes. CSI compression is not supported for PUSCH feedback modes in Rel-11.
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