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1. Introduction
In the RAN1 #70bis meeting, it was agreed that for aperiodic feedback when a RI 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. 

On the other hand for periodic feedback, it is FFS whether a RI-reference-process can be configured for a CSI process in CoMP. 
Another remaining issue for TM10 is about codebookSubsetRestriction configured by higher layer signalling. In Rel 10 codebook subset restriction is supported for transmission modes 3, 4, 5, 6, 8 and for transmission mode 9 if the UE is configured with PMI/RI reporting [1]. Therefore in this contribution we share our views regarding to codebookSubsetRestriction for TM10 and corresponding impact for any RI-reference-process. 
2. Codebook Subset Restriction for TM10
In Rel 10 a UE can be restricted to report PMI and RI within a preconfigured codebook set specified by a bitmap parameter codebookSubsetRestriction for transmission modes 3, 4, 5, 6, 8 and 9 if the UE is configured with PMI/RI reporting. The codebook subset restriction is highly correlated to the deployed MIMO antenna configuration and transmission scheme. It can also be used to optimize the scheduling algorithm performance and reduce PMI feedback. However a CoMP UE in Rel 11 can support up to 4 CSI processes per CC for TM10. Consequently, a remaining question for codebookSubsetRestriction is whether it should be applied to all CSI processes on a CC simultaneously or independently. 
These NZP-CSI-RSs will typically represent different TPs and may therefore have different numbers of CSI-RS ports and MIMO antenna configurations for some practical CoMP deployment scenarios, especially in the heterogeneous CoMP scenarios 3/4. Therefore each TP may have different codebook subset preferences, and the codebook subset restriction should be adopted for each TP independently. Since a CSI process in Rel 11 is defined as an association between one NZP-CSI-RS and one CSI-IM, and the RI-reference-process has been agreed to be defined for a CSI-process rather than a NZP-CSI-RS, and the interference may affect the preferred codeword selection, it would be appropriate to introduce codebook subset restriction per CSI-process. 
Proposal 1: Codebook subset restriction is supported for TM10 and the bitmap parameter codebookSubsetRestriction is independently configured per CSI-process by higher layer signalling. 
3. Codebook Subset Restriction together with RI-Reference-Process 
Rank restriction per CSI process can be applied by either RI-reference-process, or the bitmap parameter codebookSubsetRestriction, or both if they are configured. The RI-reference-process introduces dynamic RI and associated codebook restriction from the UE side based on the real time channel measurements. On the other hand, the bitmap parameter codebookSubsetRestriction provides semi-static codebook constraints from the eNB side based on the preference of network implementation. Therefore combining the two constraints from RI-reference-process and codebookSubsetRestriction can support a flexible and efficient CoMP operation. 
However, the interactions need to be considered between the rank Rref of the RI-reference-process, the ranks permitted by codebookSubsetRestriction, and the number of CSI-RS ports NCSI-RS of a CSI process that is linked to the RI-reference-process.

With regard to codebookSubsetRestriction, the rank Rref  indicated by the RI-reference-process might not necessarily be allowed by the configured codebook subset restriction. 
Further, the rank Rref indicated by the RI-reference-process might in some cases be greater than the number of CSI-RS ports NCSI-RS of the CSI process that is linked to the RI-reference-process.

Therefore we propose the following procedures:
Proposal 2: For a given CSI process, the UE shall derive the CQI/PMI conditioned on the highest rank that is permitted by the configured codebookSubsetRestriction and also less than or equal to  min{Rref , NCSI-RS}. If there is no rank that meets this condition, the UE shall report the CQI value “out of range”.
Proposal 3: When a RI-reference-process is configured for a CSI process (without codebookSubsetRestriction configuration), the UE shall derive the CQI/ PMI conditioned on the rank given by min{Rref , NCSI-RS}.
Proposal 4: When codebookSubsetRestriction is configured for a CSI process (without RI-reference-process configuration), RI/PMI/CQI reporting for that process would therefore follow the Rel 10 principle.
Note that because it was agreed in RAN1#70bis that there will not be any compression of the RI signalling when a RI-reference-process is configured, this proposal does not lead to any ambiguity about which rank the UE’s CQI/PMI is conditioned on. 
4. Summary

In this contribution, we have discussed some remaining aspects of CoMP TM10 related to codebook subset restriction. Therefore we make the following proposals:
Proposal 1: Codebook subset restriction is supported for TM10 and the bitmap parameter codebookSubsetRestriction is independently configured per CSI-process by higher layer signalling. 
Proposal 2: For a given CSI process, the UE shall derive the CQI/PMI conditioned on the highest rank that is permitted by the configured codebookSubsetRestriction and also less than or equal to  min{Rref , NCSI-RS}. If there is no rank that meets this condition, the UE shall report the CQI value “out of range”.

Proposal 3: When a RI-reference-process is configured for a CSI process (without codebookSubsetRestriction configuration), the UE shall derive the CQI/ PMI conditioned on the rank given by min{Rref , NCSI-RS}.
Proposal 4: When codebookSubsetRestriction is configured for a CSI process (without RI-reference-process configuration), RI/PMI/CQI reporting for that process would therefore follow the Rel 10 principle.
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