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1
Introduction

At RAN1 #69 an agreement was reached for the aperiodic feedback of multiple CSI processes in CoMP.
· 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 signalling 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

An e-mail discussion was conducted to discuss the remaining issues of aperiodic feedback for CoMP [1]. In this contribution we give our views on the proposals as well as discuss the remaining FFS.

2
Discussion
CSI processes for periodic and aperiodic feedback
In order to provide scheduling flexibility, a CoMP UE should be configured with multiple CSI processes for which it should report feedback.  This allows the scheduler to optimize performance by having the ability to select from different transmission schemes for different UEs.  One drawback of configuring multiple CSI processes for each CoMP UE is the increase in feedback overhead.  It is therefore foreseeable that a network could configure UEs to periodically feedback on PUCCH more coarse reports allowing the network to have a decent overview of the potential performance of different schemes.  The network could then configure UEs with aperiodic feedback reporting on PUSCH when it requires finer reports for its ultimate scheduling decision.  In such a solution there would be a need to configure the same CSI processes for both periodic and aperiodic feedback, since the network would expect from aperiodic feedback a finer representation of the feedback provided periodically.

On the other hand, there could be a scenario where a network configures a UE with periodic reporting for the CSI process representing its most likely transmission scheme, while configuring other CSI processes with aperiodic reporting.  In such a scenario the network may wish to generally use the same transmission scheme for a UE except for specific instances which may occur more rarely.  The network could configure the UE with different CSI processes for periodic reporting than those used in aperiodic reporting.
Therefore to support both network operations, it makes sense to allow the network to configure UEs with different CSI processes for periodic and aperiodic feedback, while not precluding the ability of configuring a CSI process with both periodic and aperiodic feedback.
Proposal 1: A CSI process may be configured for periodic feedback, aperiodic feedback or both.
Maximum number of CSI processes configured for aperiodic CSI
There is currently a discussion on the total number of possible CSI processes configured for a UE. One of the main driving forces for keeping the maximum number of CSI processes low is the need to limit UE complexity. Based on the ability to configure subsets of CSI processes for aperiodic feedback and the likelihood of having a low maximal number of CSI processes configured per UE, we believe it is not necessary to further reduce the number of CSI process which may be configured with aperiodic feedback.

Proposal 2: The maximum number of CSI processes which can be configured for aperiodic CSI feedback is equivalent to the total number of CSI processes a UE may be configured with.
Triggering of aperiodic feedback
During the e-mail discussion multiple versions of the 2-bit CSI request field table were proposed.  One of the main design criteria for aperiodic feedback has been to reuse CA principles as much as possible.  In R10, the codepoint ‘01’ in the CSI request field table for CA is used to trigger aperiodic CSI report for serving cell c, where the serving cell is identified by the CIF.  For CoMP we would prefer keeping this codepoint value defined as in R10 to keep consistent with carrier aggregation.  Secondly, keeping the codepoint as in R10 allows the network to have the flexibility to trigger reporting for any of the serving cells; in essence allowing the same codepoint to be used to trigger reporting for different CSI processes.
Furthermore, given that CoMP and CA were designed with two different goals (increase in cell edge throughput for CoMP and increase in over-all throughput for CA), we believe that there is a value to accommodate simultaneous use of CoMP and CA.
Based on this we propose to combine CoMP and CA into one table that can be reused for any operation (CoMP, CA, CoMP+CA).

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

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

	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells/CSI process pairs.

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells/CSI process pairs.


The codepoints ‘10’ and ‘11’ can be used to trigger aperiodic CSI reporting for sets of CSI processes, where each process is also configured with a serving cell.
Also, for consistency, the 1-bit CSI request field should be used to trigger the same CSI feedback report as the codepoint’01’ of the 2-bit csi request field.

Proposal 3: The triggering of aperiodic CSI reporting is done according to

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

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

	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells/CSI process pairs.

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells/CSI process pairs.


Proposal 4: The 1-bit CSI request field is used to trigger the same aperiodic feedback report as that of codepoint ‘01’ in 2-bit CSI request field.
Multiplexing multiple CSI reports
For simplicity it is best to keep the multiplexing of CSI reports as close to R10 CA design as possible.  However, as has been mentioned by several companies, there are dependencies in feedbacks for CSI processes in CoMP that don’t exist in feedbacks for different cells in CA.  For example, two CSI processes that are defined with the same channel part may report the same PMI. Therefore in order to reduce feedback overhead, it makes sense to consider transmitting such a value only once.
Proposal 5: If two CSI processes that have the same channel part are reported in the same aperiodic feedback instance, PMI is reported only once.
3
Conclusion
In this contribution we provide our views on the remaining issues of aperiodic feedback reporting for CoMP.  We propose to reuse CA principles as much as possible and furthermore to allow for simultaneous operation of CoMP and CA.  We also provide the following proposals:
Proposal 1: A CSI process may be configured for periodic feedback, aperiodic feedback or both.

Proposal 2: The maximum number of CSI processes which can be configured for aperiodic CSI feedback is equivalent to the total number of CSI processes a UE may be configured with.
Proposal 3: The triggering of aperiodic CSI reporting is done according to

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

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

	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells/CSI process pairs.

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells/CSI process pairs.


Proposal 4: The 1-bit CSI request field is used to trigger the same aperiodic feedback report as that of codepoint ‘01’ in 2-bit CSI request field.
Proposal 5: If two CSI processes that have the same channel part are reported in the same aperiodic feedback instance, PMI is reported only once.
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