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1. Introduction

In RAN1#70bis, the following proposal on reference process under periodic CSI feedback modes was discussed:
· 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 most recent RI report 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 

· A CSI process must be configured in the same feedback mode and on the same CC as the reference CSI process

· If the RI of a CSI process is configured to inherit its value from the most recent RI report of the RI-reference process

Same period and offset are configured for the RI of the linked process as the reference process
There was no consensus on adopting this proposal in RAN1#70bis. It was concluded to continue the discussion in RAN1#71. In this paper, we present our views on further consideration of supporting RI-reference process in periodic CSI feedback.
2. RI-reference-process 
In RAN1#70bis, it was agreed that RI-reference process can be configured for aperiodic feedback because companies see certain benefits of supporting common RI.  Intuitively, it is reasonable to have common RI for JT because each codeword should span the coordinating points to fully obtain the benefit of JT.  Common RI can potentially support frequency selective DPS or DPB better because only one rank is allowed across all the allocated resources in a subframe. 
In our view, the RI-reference process should also be supported for periodic feedback for the same reason of supporting common RI in aperiodic feedback.  Also, if redundant RI dropping is allowed, it provides additional benefit of reducing the feedback overhead on PUCCH and also the probability of CSI collision.   This can be applied to most of periodic feedback modes with RI feedback.  Standardization effort seems to be small too. One way to have common RI is to configure RI-reference process as in [7].  All other processes use the same RI from the RI-reference process.  If reference processes are configured for CSI dependencies, question is raised about whether the redundant RI should be reported.  It is suggested in [7] that there is no rank signalling compression which means redundant RI is still reported for the non-reference processes.   There is a concern that timing of periodic CSI reports will be changed if redundant RI is not reported.  Also, there is a concern on how to handle the case if the eNB  detects inconsistent RI reports when the reference RI and redundant RI are both reported but with different values.  To solve these issues, the common RI can be implicitly done by setting all ri-ConfigIndex of corresponding CSI processes to have the same periodicity and subframe offset.   In this case, the RI reports will collide and the RI with CSI process with the lowest index will be reported according to the collision rule.  When the UE detects this case, PMI and CQI of all other CSI processes should follow the reported RI corresponding to the CSI process with the lowest index.  Allowing common RI only in the case of collision of configured RIs avoids the timing and mis-detection issues while saving unnecessary overhead.   Therefore, we have the following proposal: 
Proposal 1:  RI reference process is adopted in periodic CSI feedback modes. If the RI of a CSI process is configured to inherit its value from the RI report of the RI-reference process.

·  Same period and offset are configured for the RI of the linked process as the reference process
3. PTI-reference process and W1-reference process
There was discussion in RAN1#70bis on how to handle the cases when the collision occurs between the RI reports in reporting type 5 or 6 for 8Tx case.  These report types respectively contain PTI and W1 jointly coded with RI.    If the RI reporting with PTI or W1 has the same period and offset as the RI of the reference process, the PTI or W1 for the processes with lower priority will be always dropped although the reference RI can be used by processes.  The question is whether the dropped  PTI or W1 of the linked processes should also inherit the PTI or W1 of the reference process.  
· Common PTI in PUCCH mode 2-1 

·     It is reasonable to allow common PTI as well because the subsequent choice of wideband/subband reports should be aligned among the CSI processes with common RI in order to perform JT or DPB.

· Common W1 in PUCCH mode 1-1 submode 1 

·     It has no consensus to adopt common PMI.  So it doesn’t seem reasonable to adopt common PMI just in this mode.   Therefore, we can just drop the W1 according to the current dropping rule.  In fact, PUCCH mode 1-1 submode 1 should be avoided when the reference process is configured but it may not need any standardization to impose this restriction.  Instead,  submode 2 should be used in case common RI is desired.
Proposal 2:  PTI-reference process is supported in PUCCH mode 2-1 for 8Tx.  PTI-reference process has the same CSI process as the RI-reference process.  If it is configured, both RI and PTI of the linked CSI processes inherit their values from the RI/PTI report of the RI/PTI-reference process.  
Another problem is when the CoMP measurement set contains a 8Tx TP and a 4Tx TP and both of the feedback modes are 2-1. In this case, if the process associating to the 4Tx TP is configured as the RI reference process. According to the dropping rule, the reporting type 6 is dropped and PTI will never be reported in such configuration.  One solution is to multiplex the reference RI from the 4Tx CSI process with the PTI in 8Tx CSI process into reporting type 6 as show in figure 1
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Figure 1 configuring RI and PTI reference process for 8 Tx and 4Tx.
(a) (upper):  CSI process 1 is configured as RI and PTI reference process for 8Tx.   
(b) bottom:  CSI process 1 is configured as RI reference and multiplex PTI from process 2 in reporting type 6.
Another way to solve this issue is to simply restrict the common RI functionality to the cases when all the corresponding RI reports have to use the same reporting type as the reporting type of reference RI.  It can also be left as implementation issue.  One should use 8Tx as the reference process in this case.
4. Conclusions
This contribution paper discusses the details of standardization support of reference RI under periodic CSI feedback modes for CoMP.  Based on the above discussion, we have the following proposals: 
Proposal 1:  RI reference process is adopted in periodic CSI feedback modes. If the RI of a CSI process is configured to inherit its value from the RI report of the RI-reference process.

·  Same period and offset are configured for the RI of the linked process as the reference process
Proposal 2:  PTI-reference process is supported in PUCCH mode 2-1 for 8Tx.  PTI-reference process has the same CSI process as the RI-reference process.  If it is configured, both RI and PTI of the linked CSI process inherit their values from the RI/PTI report of the RI/PTI-reference process.  
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