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1. Introduction

In RAN1#70bis, the following agreements have been reached for aperiodic feedback：
· When a reference process is configured

· A RI-reference-process can be configured for a CSI process

· RI of the process can be configured to inherit its value from the RI reported in the same subframe of the RI-reference-process

· The RI computation for a first CSI process, without a reference CSI process, is derived solely based on the first CSI process, it does not take into account any other CSI processes, regardless if a second CSI process has been configured with the first CSI process as a reference  CSI process
· No consensus on subband and PMI reference process 

For aperiodic feedback, when a reference process is configured:

· A CSI process must be configured for the same CC as the reference CSI process
· There is no rank signalling compression
· A CSI Process with reference CSI Process can only be triggered in a subframe in which the reference CSI Process is also triggered 
· The UE is not expected to receive triggering commands that is not compliant with the above condition
In this contribution, we present our views on aperiodic CSI feedback in the aspects of supporting CoMP and CA and CSI multiplexing on PUSCH.
2. Supporting CA and CoMP for aperiodic CSI feedback 
In RAN1#70bis, it was agreed that the maximum number of CSI processes, P, is a UE capability for TM10-capable UEs {1,3,4} on an associated CC. Considering when CoMP and CA is simultaneously supported, further flexibility can be considered for configured different P for different number CC.  Our view on the maximum number of total CSI processes configured by RRC configuration is up 4 to 8 CSI processes depending on the UE capability.  This also aligns with the existing RRC signaling in Rel-10 where 8bits are available in each trigger set.  

Proposal 1: Up to 4 to 8 CSI processes can be configured by RRC depending on the UE capability when multiple CC is configured.
3. CSI multiplexing/compression
Although RI-reference process is supported, it was agreed that no RI signaling compression is supported in aperiodic report.   Considering limited time for Rel-11, no other CSI compression should be supported.  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.
There was no consensus to adopt common PMI and subbands in RAN1#70bis.   As discussed in a companion paper [5], the common selected subband and PMI among CSI processes bring marginal gains. The main advantage of reference CSI process comes from the overhead reduction.  However, overhead is not too much concern for PUSCH. 
Therefore, we have the following proposals:  
Proposal 2: 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. 
Proposal 3: Common 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: Up to 4 to 8 CSI processes can be configured by RRC depending on the UE capability. 
Proposal 2: 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. 
Proposal 3: Common PMI/selected subband is not supported in PUSCH feedback modes. CSI compression is not supported for PUSCH feedback modes in Rel-11.
References
[1] R1-122135, “CSI feedback modes for CoMP” , ZTE
[2] R1-122131, “Views on size of CoMP measurement set”, ZTE 

[3] R1-122868, “Discussion on interference measurement”, ZTE
[4] R1-122931,  “Email discussion [69-11]: FFS aspects of aperiodic CSI feedback for CoMP”
[5] R1-124197, “Periodic CSI feedback modes for CoMP”,ZTE
[6] R1-123931, “Way Forward on Limiting UE Complexity for CoMP CSI Processing”, Ericsson, ST-Ericsson, Nokia, Nokia Siemens Networks, Renesas, Qualcomm, Samsung

































