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1
Introduction
At RAN1#70 several agreements on periodic CSI feedback reporting in support of CoMP were reached.  In this contribution we present our views on several remaining issues, including multiplexing/compression as well as the need for introducing the new concept of a CSI reference process.  

2
Discussion
2.1
Possible introduction of a CSI reference process

At RAN1#70 and in a subsequent email discussion a WF [1] was discussed which proposed to introduce the new concept of a CSI reference process.  The purpose of this concept is to enable CSI processes to “inherit” rank and preferred subband selection from a configured reference CSI process.  Doing so ensures that both reference and linked CSI processes perform feedback that is conditioned on the same rank and/or subband selection, thereby facilitating scheduling at the eNB side. 

Overall we have a fairly neutral position toward this way forward.  We do see some benefit in introducing this functionality; however, the achievable performance gain has not been studied extensively which makes it difficult to gauge whether it justifies the additional standardization complexity. 

Despite our neutral position, there are several clarifications that should be taken into account as part of the discussion.  First, it is important to confirm that the inherited CSI information (i.e., rank or subband selection) of the reference process is based solely on that reference processes without taking linked processes into account.  This restriction is important to avoid UE complexity implications that would result from having to do joint CSI computation across reference and linked CSI processes.  In our understanding this view was anyway shared by the proponents of the WF since the following was clarified as part of the RAN1 email discussion: 

The RI/subband 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.
Secondly, it is important to clarify how exactly a linked process inherits rank and subband selection from its reference process.  In the RAN1 email discussion it was stated that “PMI/CQI of the [linked] process is calculated conditioned on the RI of its reference-CSI-process, if configured, that is reported in the same or the most recent preceding subframe.”  If that were the case then some potential conditioning issues may arise.  
The potential conditioning issues are illustrated in Figure 1.  The illustration assumes that reference and linked CSI process are configured with PUCCH mode 2-1 which includes wideband and subband PMI/CQI reports (labeled “WB” and “SB” in the figure, respectively).  The configurations of both reference and linked CSI process follow the parameters in the figure which are aligned except for the number of cycles of WB/SB reports. 

An issue arises at time instance T1 in the figure at which point the RI of the reference CSI process may change.  Based on the formulation provided in the WF, the linked CSI process would immediately apply the changed RI value of the reference CSI process to its SB reports after T1.  However, this can lead to conditioning issues as the SB report itself may be conditioned on an earlier WB report that was generated under a different RI assumption. 
A simple way of avoiding the issue is to state that the RI and/or subband selection of the linked CSI process should continue to be conditioning on the latest RI or subband selection of the linked CSI process.  However, the RI selection of the linked CSI process itself should be tied to the reference CSI process.  Under this assumption, the problem in Figure 1 would be resolved since the conditioning of the linked CSI process would keep unchanged until the linked process’ RI report at T2.  At this time, the RI value may anyway change (even if no reference CSI process were configured) and therefore no conditioning issues arise. 
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Figure 1: Illustration of conditioning issues for reference/linked CSI processes. 
Proposal 1: 

· If the concept of a reference CSI process is introduced, it should be clarified that its CSI computation is based solely on the reference CSI process and not on any of the linked CSI processes. 
· Potential conditioning issues should be avoided, e.g., by inheriting the RI directly rather than directly conditioning PMI/CQI reports of the linked process on the RI of the reference process. 

2.2
CSI multiplexing and payload compression

In general our preference is to align periodic CSI reporting for CoMP as much as possible with the existing CA design.  This is in line with decisions taken at RAN1#70 where dropping rules were already extended to CoMP and CA+CoMP operation.  We do not see a need to support additional CSI multiplexing options given the limited payload of PUCCH. 

Regarding payload compression, the potential introduction of a CSI reference process prompted proposals of avoiding redundant  RI and/or subband reports of the linked CSI process.  However, dropping such reports (which could be considered a form of payload compression) leads to additional complications.  At the least, it affects the dropping behavior of CSI reports and may require the additional specification of dropping rules.  With regard to subband reports it would even imply the support of new reporting types (e.g., a report without the subband label).  At this late stage in Rel-11, we do not see a need for such optimizations.  

Proposal 2: 
· No need for supporting CSI multiplexing or payload compression in Rel-11; consider in future releases. 

3
Conclusions
Possible introduction of a CSI reference process
· If the concept of a reference CSI process is introduced, it should be clarified that its CSI computation is based solely on the reference CSI process and not on any of the linked CSI processes. 

· Potential conditioning issues should be avoided, e.g., by inheriting the RI directly rather than directly conditioning PMI/CQI reports of the linked process on the RI of the reference process. 
CSI multiplexing and payload compression
· No need for supporting CSI multiplexing or payload compression in Rel-11; consider in future releases. 
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