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1. Introduction

In RAN1#69 meeting, several issues regarding periodic feedback for CoMP were discussed and the following conclusion was made:

· Working assumption is independent configuration of multiple CSIs for periodic report

· At least in the case of PUCCH:

· In case 2 or more CSIs are configured in the same reporting instance(s), FFS the details of 

· Collision handling

· Compression/multiplexing

· Observation: By configuring 2 or more CSIs with the same set of reporting instances, it is possible to compress/multiplex multiple CSIs into the same set of reporting instances

After the last meeting, companies expressed their view on many FFS points in email discussion [1] and we elaborate our view further in this contribution. Note that we use a terminology “CSI process,” which is defined during the email discussion.
2. Discussion

2.1. Dependency among CoMP CSIs

From email discussion after the previous meeting and many companies’ contributions, the dependency among CoMP CSIs is considered important. 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 is proposed that multiple CSIs of configured CSI processes are calculated in common selected subband in order to support CoMP operation properly. 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. In DPS/DPB case, common selected subband is useful as well. If the CSI for DPS and CSI for DPB are determined in different subbands, not only blanking effect and but also frequency selectivity of interference influence 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 make UE to report common selected subband index for different CSI processes.
Furthermore, 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. Finally, 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 most configured CSI processes are reported without subband index, which results in decreasing the code rate for subband CQI reports.

· Common RI

It is proposed that multiple CSIs of configured CSI processes are calculated under the assumption of the same RI. It is natural to have the same RI among different CSIs in order to support JT. 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. 
In addition, having the common RI among multiple CSI processes, we might have extra gain. Firstly, the number of collisions among RI and other CSIs of other CSI processes can decrease. This is because only a single RI value needs to be fed back since it is redundant to report the same multiple RI values of different CSI processes again. By reducing the number of chances for RIs reporting in this manner, collisions among RI and other CSIs of other CSI processes occur less frequently. Secondly, applying common RI can reduce UE complexity because UE calculates only a single RI value instead of multiple RI values for multiple CSI processes.
Proposal 1: Common selected subband/RI should be supported and be configurable.
2.2. Periodic PUCCH

In previous meeting, independent configuration of multiple CSIs for periodic report is captured in current working assumption. 

However, in our view, technical reason to support fully independent configuration still seems insufficient. Firstly, unlike multiple CSIs for CA, multiple CSIs for CoMP are determined based on the same carrier component, resulting in the same transmission mode and feedback mode among them in most cases. Secondly, considering possible partial dependency among multiple CSIs for CoMP such as common RI and common selected subband as mentioned above, it is in doubt that CA based feedback framework is really suitable for CoMP. In a simple example, we can see that such common CSI concept does not work well under totally independent configuration. Let us assume that common selected subband applies to CSI process 0 and CSI process 1 and the both CSI processes are configured independently in the same way as CA based feedback method. In this case, the two CSI processes can have very different configuration of bandwidth part (BP), resulting in common selected subband becomes out of date. In other words, if BP 0 of CSI process 0 and BP 0 of CSI process 1 are configured in quite separated subframe, the benefits from applying common selected subband in BP 0 would diminish due to channel aging. Therefore, multiple CSI processes should be configured dependently so that BPs of both CSI processes are aligned within at least a few subframes. In this sense, simply reusing the CA framework based on fully independent configuration among CSI processes doesn’t seem to be the best solution here. 

Therefore, rather than fully relying on CA framework, it is worthwhile further discussing such dependency that CoMP specific characteristics can cause and designing CoMP feedback framework taking the dependency into account even though it requires additional specification efforts.
Proposal 2: CoMP feedback should be designed by taking into account the dependency among CSIs of different CSI processes even though it requires additional specification efforts.

Another point we should consider when designing CoMP feedback is collision handling. Again, regarding this issue, we should take into account difference between CoMP and CA. Many companies concern the degradation of CoMP gain when some parts of CSIs are dropped. In addition, collision between CSI reports from different CSI processes is likely to occur frequently not only in TDD system but also in FDD system if CA and CoMP are applied simultaneously. Therefore, it should be supported to multiplex multiple CSIs of different CSI processes into the same reporting instance. PUCCH format 3 can be used for this purpose. In this case, with larger feedback container eNB is able to receive multiple CSI reports required for CoMP scheduling in a short period.
Proposal 3: It should be supported to multiplex multiple CSIs of different CSI processes into the same reporting instance.
2.3. Periodic PUSCH

It is desirable to introduce periodic PUSCH in Rel 11 as feedback overhead increases in CoMP. As mentioned above, with this large feedback container, multiple CSI reports required for CoMP scheduling can be fed back in short time duration. For periodic PUSCH, the combination of semi-static configuration with RRC signaling and dynamic configuration with PDCCH is suitable. That is because RRC signaling causes high latency and using PDCCH only like aperiodic PUSCH leads to large PDCCH burden. Thus, our proposal is that basic feedback configuration such as period is signaled by RRC and dynamic configuration such as changing CSI reporting set is signaled by PDCCH. More details are in [2].

Proposal 4: Periodic PUSCH should be supported.
3. Conclusion
This contribution discussed periodic CoMP feedback. The following proposals were made based on the discussion: 

Proposal 1: Common selected subband/RI should be supported and be configurable.
Proposal 2: CoMP feedback should be designed by taking into account the dependency among CSIs of different CSI processes even though it requires additional specification efforts.
Proposal 3: It should be supported to multiplex multiple CSIs of different CSI processes into the same reporting instance.
Proposal 4: Periodic PUSCH should be supported.
______________________________________________________________________
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