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1. Introduction

In RAN1#70 meeting, WF on rank and subband constraints among CSI processes was presented [1]. The following two bullets were actively discussed but any working assumption and agreement on reference process has not been made.

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

· PMI/CQI of the process is calculated conditioned on the RI of its RI-reference-process ,if configured, that is reported in the same or the most recent preceding subframe 

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

· Subband CQI of the process reflecting transmission over the same subband as indicated for the subband-reference-process of the same bandwidth part, that is reported in the same or the most recent preceding subframe 
After the last meeting, companies expressed their view on the WF in email discussion [2] and we highlight the necessity and benefits of introducing reference process in this contribution.
2. Dependency among CoMP CSIs
Basically, UE can calculate multiple per-CSI-RS-resource CSIs independently.  This type of per-CSI-RS-resource CSI can be directly used for DPS without additional CSI compensation at a network side. However, if one of other CoMP schemes such as CS/CB and JT is applied, meaningful CoMP gain may be hardly expected unless the network smartly compensates CSI adapting to the CoMP scheme. For example, if reported ranks are different from each other, eNB may not make a right scheduling decision for JT.

The problem of independent per-CSI-RS-resource CSIs stated above can be addressed by allowing dependency among per-CSI-RS-resource CSIs. There could be various types of dependencies among CoMP CSIs but here we only focus on two types: common selected subband and common RI, which shall be configurable with higher signaling.
· Common selected subband

It was proposed that multiple CSIs of configured CSI processes are calculated in common selected subband in order to support CoMP operation properly. To be specific, if subband-reference-process can be configured for a CSI process, then subband CQI of the process reflecting transmission over the same subband as indicated for the subband-reference-process of the same bandwidth part, that is reported in the same or the most recent preceding subframe.

The concept of common selected subband is useful for various CoMP schemes to work properly and to achieve meaningful gain. In fact, such common CSI feedback is essential for some CoMP schemes such as CB and JT. In CB or JT case, cooperative neighbor TPs reduce interference or transmit the same data at the same time frequency resources. Thus, the network needs multiple CSI information on those specific frequency resources to make CoMP scheduling decisions. Also, in DPS/DPB case, common selected subband is useful. If the CSI for DPS and CSI for DPB targeting the same serving TP are determined in different subbands, not only blanking effect but also frequency selectivity of interference influences the two CSIs. As a result, the network is hindered from calculating the accurate gain solely achieved by blanking so that it is not able to schedule optimally between DPS and DPB. On the other hand, if the two CSIs target the same subband, the network is able to figure out achievable blanking gain solely, by comparing the two CSIs. Therefore, it makes sense to allow UE to report common selected subband index for different CSI processes.
The following benefits can be expected by introducing common selected subband. Firstly, common selected subband can be decided based on a single CSI process and applied to other multiple CSIs, which results in reduction of UE complexity. Secondly, applying common selected subband can decrease the code rate for subband CQI reports. It is not necessary that multiple subband indexes of configured CSI processes are reported and UE just needs to report a common selected subband index. Thus, subband CQIs of the CSI processes pointing subband-reference-process can be reported without subband index, which results in decreasing the code rate for subband CQI reports.

· Common RI

It was proposed that multiple CSIs of configured CSI processes are calculated under the assumption of the same RI. To be specific, if RI-reference-process can be configured for a CSI process, then PMI/CQI of the process is calculated conditioned on the RI of its RI-reference-process, if configured, that is reported in the same or the most recent preceding subframe.

It is crucial to restrict RIs among different CSI processes to be the same in order to support JT. That is clearly because the network requires PMIs that are derived under the assumption of the same rank to determine JT precoder and because the network cannot easily determine adequate MCS level based on CQIs targeting different rank. One may argue that having RI independently among CoMP CSIs allows the network to conduct better scheduling decision for DPS. However, given that the geometry of CoMP UE is likely to be similar in the perspective of cooperative TPs, performance loss due to such restriction may not be critical.
Introducing common RI among multiple CSI processes can provide extra gain. Firstly, applying common RI can reduce UE complexity because RI of a reference process is calculated based on the reference process and RIs of other processes configured with RI-reference-process are determined without calculation. Moreover, the number of collisions among RI and other CSIs of other CSI processes can decrease if compression is introduced in periodic feedback. In other words, if RIs of CSI processes configured with RI-reference-process are not reported since it is redundant to report the same multiple RI values of different CSI processes again, then the number of chances for RIs reporting is reduced. As a result, collisions among RI and other CSIs of other CSI processes occur less frequently.

Proposal 1: Common selected subband/RI should be supported and be configurable.
3. Conclusion
This contribution discussed the necessity of common selected subband and common RI and the benefits they can provide. The following proposals were made based on the discussion: 

Proposal 1: Common selected subband/RI should be supported and be configurable.
______________________________________________________________________
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