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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#69, CSI feedback modes for CoMP were discussed.  Multiple CSI configurations were agreed with 2-bit CQI request trigger similar to Rel-10 CA as follows,

· 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 

Email discussion [69-11] was conducted following the meeting to discuss the FFS items.  This paper discusses the open issues of aperiodic CSI feedback modes for CoMP. The method for multiplexing the multiple aperiodic CSI feedback reports into the PUSCH is covered in our companion contribution [2].


[bookmark: _Ref129681832]Details of Aperiodic CSI Feedback for CoMP
The critical point of CSI feedback for CoMP is that CSI from all TPs in the CoMP measurement set needs to be fed back at the same time for coordination of scheduling and beamforming as well as for dynamic switching of TPs in the CoMP cooperating set.   If one or more CSI reports are not received by E-UTRAN, the level of resource and spatial coordination and the ability to perform dynamic switching of TPs in the CoMP cooperating set would be degraded.    For CA, by contrast, the CSI feedbacks are associated with each carrier independently; the CSI feedbacks for all CCs do not necessarily need to be fed back at the same time.  Thus, the baseline requirements of CSI feedback are quite different between CoMP and CA. 
  
The details of semi-static RRC configuration of sets of multiple CSI reports
Multiple configurations of aperiodic CSI reports were agreed in CA to allow the eNB to trigger desired channel state information for the specific component carrier or combination of component carriers.   For CoMP, all CSI reports in the CoMP measurement set should be fed back together in order to provide sufficient information for resource and spatial coordination and dynamic switching.   The discussion of CQI derivation based on NZP CSI-RS resource for channel part and ZP CSI-RS for interference part would not affect the requirements to have all the CSI processes fed back to the eNB at the same time.   Thus, one configuration of CSI feedback from all TPs in the CoMP measurement set should be sufficient.   

Proposal 1: Aperiodic CSI reporting for CoMP should consist of the full set of CSI processes, with each CSI process being based on one NZP CSI-RS resource and one IMR.  

Proposal 2: The code points of two-bit aperiodic CSI report triggering are designed as follows:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	
Aperiodic CSI report is triggered for all configured CSI processes of serving cell 

	‘10’
	Aperiodic CSI report is triggered for all configured CSI processes of all of a first set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for all configured CSI processes of all of a second set of serving cells configured by higher layers



Proposal 3: The code points of one-bit aperiodic CSI report triggering are designed as follows:

	Value of CSI request field
	Description

	’0’
	No aperiodic CSI report is triggered

	‘1’
	
Aperiodic CSI report is triggered for all configured CSI processes of serving cell 




There were also discussions about the necessity of extending the CSI request field to more than 2 bits to support multiple combinations of CoMP CSI processes in a single carrier and multiple CSI reports for carrier aggregation.   As discussed above, only one configuration consisting of all CSI processes is needed.  Thus, it is not necessary to extend the CSI request field.  

Proposal 4: Rel-11 does not support CSI request field extension to more than 2 bits.  



Aperiodic CSI reporting modes on PUSCH

The CSI feedback type from each TP should be the same for resource and spatial coordination.    It is desired to define new CSI reporting modes as discussed in [1] to have one configuration of CSI with the same type of feedback from all TPs in the CoMP measurement set/reporting set.   

Proposal 5: New aperiodic CSI reporting modes are specified for CoMP to have a common reporting type from all TPs in the CoMP measurement/reporting set.  

Conclusions
In this paper, we discussed the aperiodic CSI feedback modes needed to support DL CoMP.    We propose
Proposal 1: Aperiodic CSI reporting for CoMP should consist of the full set of CSI processes, with each CSI process being based on one NZP CSI-RS resource and one IMR.  

Proposal 2: The code points of two-bit aperiodic CSI report triggering are designed as follows:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	
Aperiodic CSI report is triggered for all configured CSI processes of serving cell 

	‘10’
	Aperiodic CSI report is triggered for all configured CSI processes of all of a first set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for all configured CSI processes of all of a second set of serving cells configured by higher layers



Proposal 3: The code points of one-bit aperiodic CSI report triggering are designed as follows:

	Value of CSI request field
	Description

	’0’
	No aperiodic CSI report is triggered

	‘1’
	
Aperiodic CSI report is triggered for all configured CSI processes of serving cell 



Proposal 4: Rel-11 does not support CSI request field extension to more than 2 bits.  

Proposal 5: New aperiodic CSI reporting modes are specified for CoMP to have a common reporting type from all TPs in the CoMP measurement/reporting set.  

The multiplexing of UCI for multiple CSI processes on PUSCH is discussed separately in [2].
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