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Introduction
For aperiodic CSI feedback on PUSCH, the following agreements were reached in RAN1#70bis for DL CoMP:
Agreement:
· 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
· 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 discussed the remaining issue of CSI multiplexing on PUSCH.

Discussion

For multi-CSI feedback in Rel.10 CA, CSIs for different CCs are multiplexed following the order of increasing CC index. A similar multiplexing method could be adopted for CoMP to ensure a consistent eNB/UE implementation. More specifically, in a single CC configuration where multiple CSIs are configured for CoMP, CSI on PUSCH should be ordered according to increasing CSI-process indexes. If CoMP and CA are configured simultaneously for a UE, multiple CSIs should be ordered firstly according to increasing CSI-process index, secondly by increasing CC index. Such a multiplexing method falls back to Rel.10 CA scenario if a single CSI-process is configured per CC.

Proposal:
· CSI is multiplexed firstly by increasing CSI-process-index, secondly by increasing CC index. 





The maximum RI feedback overhead in Rel.10 CA is 15 bits (e.g. 3bits 5 CC), wherein the maximum RI payload on PUSCH is 22 bits enforced by dual-RM code. For Rel.11 CoMP, the theoretical maximum RI overhead may reach 60 bits (e.g. 3-bits  5 CC  4 CSI processes) exceeding the 22-bit payload. However given that Rel.11 practically only supports two CCs, the only possible scenario with more than 22-bits RI payload is when the UE is configured with a total of 8 CSI processes (e.g. 2 CCs  4 CSI-processes), where each CSI-process is associated with 8-TX CSI-RS antenna ports. This is rather a corner case for practical deployment and doesn’t warrant major specification effort at such a late stage. Secondly, since the set of CSIs to be triggered by each triggering codepoint in an UL grant is semi-statically configured by higher-layer, a sensible eNB implementation may very well avoid triggering 8 CSI-processes simultaneously, thereby eliminating the RI payload problem completely. This may also be necessary in real-life deployment for a cell-edge UE, to ensure reliable PUSCH reception. Hence, it is preferred to re-use the Rel.10 CSI coding/multiplexing chains as is for Rel.11 CoMP.

Proposal:
· UE is not expected to receive an UL grant triggering CSI report exceeding 22 RI bits.  

Summary
In this contribution we discussed the remaining issues of aperiodic CSI feedback on PUSCH.

Proposal: 
· CSI is multiplexed firstly by increasing CSI-process-index, secondly by increasing CC index. 
· UE is not expected to receive an UL grant triggering CSI report exceeding 22 RI bits. 
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