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1. Introduction

In RAN1#69 meeting, a few issues regarding aperiodic feedback were discussed and the following agreement was made:
· 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 
Based on the above agreement and email discussion on aperiodic feedback [1], we mainly discuss the following issues in this contribution:
· Simultaneous support for CoMP and CA
· Multiplexing CoMP CSI with compression 

· Details on 2 bits CSI request field

· The maximum number of CSI processes (in a set) for which aperiodic reports can be triggered simultaneously
2. Discussion
· Simultaneous support for CoMP and CA

In our view, it is beneficial to support CA and CoMP simultaneously. The following answers could alleviate some concerns raised by a few companies from email discussion.

Difference of target scenario between CA and CoMP?
Some companies may argue that simultaneous support of CA and CoMP is not useful due to difference of the objectives: CA is to increase peak throughput while CoMP is to increase cell-edge user throughput. However, there are several scenarios where the simultaneous support provides valuable benefits. We can take an example of heterogeneous network where a macro cell is configured as a Pcell using CC1 for the purpose of UE mobility management, pico cells are configured as Scells using CC2, and UE is located at pico cell edge. In this scenario, if CoMP is not supported, it is less likely to achieve high UE throughput. That is because the macro cell has heavy traffic load to serve other UEs. On the other hand, if CoMP is supported in this situation, pico cells are able to cooperate to increase the throughput.
High UE complexity & high feedback overhead?
If CoMP and CA are supported simultaneously, UE complexity and feedback overhead could increase since UE is required to determine and report CSIs of more CSI processes. However, UE complexity and feedback overhead can be kept from increasing if the number of CSI processes is limited within a certain level. 
Heavy specification effort?
As Samsung stated in email discussion, it would require less specification efforts to support CA and CoMP at the same time than to block the simultaneous support.
Proposal 1: CoMP and CA should be supported simultaneously  in Rel-11. 
· Multiplexing CoMP CSI with compression 

In [2], we discuss the merits and necessities of common selected subband and common RI, respectively. If such common CSI is configured by RRC signaling, then CA multiplexing mechanism needs to be modified properly. Since repeated reports of the same subband indexes or the same RI lead to waste of PUSCH resources, it is reasonable to multiplex CoMP CSIs except for those repeated information, a method that can be seen as compression. In this sense, if common CSI is configured CoMP CSIs should be multiplexed with compression in aperiodic CSI feedback mode. Other aspects of multiplexing mechanism should follow the CA principle. In other words, CoMP CSI processes should be concatenated in increasing order of CoMP CSI process index within a single CC.
Proposal 2: In aperiodic feedback, CoMP CSIs should be multiplexed with compression if common CSI is configured. 
· Details on 2 bits CSI request field

Most companies have an aligned view on the interpretation of ‘10’ and ‘11’ in the CSI request field: when the 2 bits are ‘10’ or ‘11’, aperiodic CSI report is triggered for a set of serving cells and CSI processes which is indicated by RRC signaling. On the other hand, regarding the interpretation of ‘01’, there are mainly three different views as follows: 
Aperiodic CSI report is triggered for one of three alternatives shown below.

· Alt 1. CSI process index 0 of serving cell c
· Alt 2. Full set of reports for all the configured CSI processes of serving cell c

· Alt 3. 1st  set of CSI processes configured by higher-layers

At first sight, only alt 3 seems to have ambiguity when the 1st set is reconfigured by higher-layers since network hardly figures out exactly when the RRC reconfiguration message becomes effective at UE side. However, in fact, all of three alternatives have ambiguity because CSI processes are reconfigured by higher-layers as well. However, only alt 1 does not lead to rate matching problem due to such RRC reconfiguration mismatch so that UE can conduct PDSCH puncturing successfully. That is because, in alt 1, the number of CSI processes is fixed by one. On the other hand, one merit of alt 2 is that it guarantees to achieve the highest CoMP gain because all configured CSI processes are fed back. Since PUSCH resources are used for aperiodic feedback, the feedback overhead of alt 2 is not a critical problem. To sum it up, alt 1 or alt 2 seems to be a good choice for state ‘01’. 
· The maximum number of CSI processes (in a set) for which aperiodic reports can be triggered simultaneously
In [3], we propose the maximum # of CSI processes configurable for one UE. When single CC is configured, the maximum number of configurable CSI processes per UE should be three. On the other hand, when multiple CCs are configured to the UE, it should be five and the number of CSI processes per CC should be limited by three as in a single CC case.

The maximum number of CSI processes (in a set) for which aperiodic reports can be triggered simultaneously should be five considering the above proposal.
Proposal 3: The maximum number of CSI processes (in a set) for which aperiodic reports can be triggered simultaneously should be five.
3. Conclusion
This contribution discussed aperiodic feedback for CoMP CSI. The following proposals were made based on the discussion: 
Proposal 1: CoMP and CA should be supported simultaneously in Rel-11. 
Proposal 2: In aperiodic feedback, CoMP CSIs should be multiplexed with compression if common CSI is configured. 
Proposal 3: The maximum number of CSI processes (in a set) for which aperiodic reports can be triggered simultaneously should be five.
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