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1 Introduction

In RAN1#69 the following was agreed [1]:

· 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 the email discussion [2], it was proposed that the CSI request field is no larger than 2 bits in Rel. 11, and the description of CSI request field is discussed. This contribution first proposes the framework for the configuration of CSI feedback for CoMP, and then discusses details of aperiodic CSI feedback triggering.
2 Framework for the configuration of CSI feedback for CoMP
As agreed at RAN1#69, a CSI is the association of a channel part (one NZP CSI-RS resource) and an interference part (one IMR). Here we denote one such CSI as a CSI process. For operating a UE with DL CoMP, the UE needs to be configured with multiple CSI processes. It is therefore assumed that DL CoMP features would be enabled once a UE is configured with multiple CSI processes, where the configuration of multiple CSI processes is done by RRC signaling. Multiple NZP CSI-RS resources and multiple IMRs may be configured separately from the list of CSI processes since the same NZP CSI-RS resource and the same IMR may be reused by different CSI processes. The configuration of CSI processes is proposed below.
Proposal 1: each CSI process, with a unique CSI process index in [0,…,N-1], is configured with the following parameters:

· One NZP CSI-RS resource index

· One IMR index

· One periodic reporting mode and/or one aperiodic reporting mode
· If both periodic and aperiodic reporting are configured:

·  each reporting mode has its own PMI/RI reporting configuration
·  each reporting mode has its own codebook subset restriction configuration
For the rest of the discussion, it is therefore assumed that a UE has a list of ordered CSI processes configured for aperiodic CSI feedback, where the CSI process indices take value in [0,…,N-1].
3 Triggering of aperiodic CSI
A UE would reuse the 2-bit existing CSI request field in UE specific search space when configured with multiple CSI processes and a single serving cell c. The serving cell c is the component carrier configured by higher layers.
If simultaneous CoMP and CA is supported, the operation of CA without CoMP as in Rel-10 should not be affected, which means that the description of CSI request field for CA without CoMP should not be changed, and more bits should be used to trigger CSI report for CA with CoMP. However, as discussed in a companion contribution [3], it is preferred that CoMP in Rel-11 should only be supported for a UE when only one DL component carrier is configured.
Based on this assumption, the proposed 2-bit CSI request field for CoMP is shown in Table 1.
Proposal 2: 

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 report for CSI process {0} is triggered for serving cell c

	‘10’
	Aperiodic reports for CSI processes {1,…,N-1} are triggered for serving cell c

	‘11’
	Aperiodic reports for CSI processes {0,…,N-1} are triggered for serving cell c


In Table 1, CSI process 0 would typically be the CSI process configured for the serving point’s channel with interference part corresponding to non-CoMP transmission as in transmission mode 9. Note the CSI processes in the set {0,…,N-1} that do not include aperiodic CSI reporting would naturally not be reported.
The existing 1-bit CSI request field in CSS is proposed to be reused when the UE is configured with multiple CSI processes and a single serving cell, as shown in Table 2.
Proposal 3: 
Table 2. CSI request field for PDCCH with uplink DCI format in common search space

	Value of CSI request field
	Description

	’0’
	No aperiodic CSI report is triggered

	‘1’
	Aperiodic report {0,…,N-1} are triggered for serving cell c


An important difference between CoMP and CA should be noted. For CA, one report is triggered for serving cell 
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 if the 1-bit CSI request field is set to ‘1’. Therefore multiple CSIs can be obtained by triggering on multiple downlink component carriers. However for CoMP, all reports should be triggered for a single serving cell 
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 if the 1-bit CSI request field is set to ‘1’. So for CoMP multiple reports for one component carrier should be triggered simultaneously.
4 Conclusions
In this contribution, the framework for the configuration of multiple CSI processes was proposed. 
Proposal 1: each CSI process, with a unique CSI process index in [0,…,N-1], is configured with the following parameters:

· One NZP CSI-RS resource index

· One IMR index

· One periodic reporting mode and/or one aperiodic reporting mode
· If both periodic and aperiodic reporting are configured:

·  each reporting mode has its own PMI/RI reporting configuration

·  each reporting mode has its own codebook subset restriction configuration
The details of aperiodic CSI feedback triggering by 2-bit CSI request field are also proposed.

Proposal 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 report {0} is triggered for serving cell c

	‘10’
	Aperiodic reports {1,…,N-1} are triggered for serving cell c

	‘11’
	Aperiodic reports {0,…,N-1} are triggered for serving cell c


The details of aperiodic CSI feedback triggering by 1-bit CSI request field are also proposed.
Proposal 3: 
· CSI request field for PDCCH with uplink DCI format in common search space

	Value of CSI request field
	Description

	’0’
	No aperiodic CSI report is triggered

	‘1’
	Aperiodic report {0,…,N-1} are triggered for serving cell c
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