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1. Introduction

At previous RAN1#69 meeting periodic reporting aspects of CoMP CSI feedback were discussed. The following agreements have been made [1]:

· 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

In this contribution we provide our views on the remaining FFS issues of periodic CSI feedback of DL CoMP. 
2. CSI feedback configuration 
LTE system supports periodic and aperiodic CSI feedback modes. In the periodic CSI feedback mode UE periodically transmits CSI reports to eNB over semi-statically configured uplink resources. The maximum payload size of PUCCH resources is limited to 11 bits. In LTE-A periodic CSI reporting was extended to multiple components carriers, where CSI report for each component carrier is achieved by independent PUCCH configurations.  It allows flexible CSI feedback configuration, so that CSI report for each component carrier can be provided with different feedback mode, period, subframe offset and uplink resource.
In DL CoMP UE may be also configured with multiple CSI reporting, so the principles of carrier aggregation can be re-used in order to maximize commonality between CA and CoMP feedback reporting. In particular independent periodical PUCCH feedback mode configuration should be allowed for DL CoMP. For example, it may be possible in HetNet scenario to have macro and pico eNBs equipped with two and one transmit antennas respectively. In this case the CSI reports corresponding to transmission hypotheses from pico node has to be restricted to PUCCH x-0 reporting modes. As a result CSI reporting modes could be individually configured for each CSI process. The provided example of asymmetric antenna configuration would also require independent codebookSubsetRestriction parameter to be defined for each CSI process. Finally although CSI reporting periodicities of periodic CSI reports are likely to be similar across different CoMP CSI processes the subframe offsets should anyway be defined independently to minimize collisions between CSI reports due to reporting on the same subframe and to constrain peak CSI processing requirements at the UE. Hence independent periodic CSI feedback configuration seems to be a reasonable choice.
Proposal:
· Confirm working RAN1#69 assumption about independent configuration of multiple CSIs for periodic report.
As discussed in [2] the CSI feedback components may be shared across multiple CSI processes for some CoMP scheme. In particular for JT CoMP scheme the RI reports and set of UE-selected sub-bands for PUSCH 2-x should be common across all transmission points. It is therefore necessary to introduce CSI report re-use option for the RI and UE-selected sub-bands CSI components from one CSI process to another. In order to reduce CSI feedback collisions in this case, the re-used CSI components should be dropped and not reported by the UE.

Proposal:
· RI and UE-selected sub-bands CSI components re-use from one CSI process to another should be supported. The re-used CSI components should be dropped and not reported by the UE. 

3. CSI report collision handling 
Similarly to CA, independent PUCCH configuration implies CSI reports collisions of different CSI processes, which occur due to scheduling of CSI transmission on the same subframes. In order to maximize commonality between CA and CoMP feedback reporting the collision handling rules of CA should be re-used for CoMP with modification the CSI report of the same type corresponding to the smallest CSI process index should be selected for CSI reporting instead of smallest cell index in CA. In this case eNB would get opportunity to configure priorities between CSI processes in accordance to the CSI process index. It should be also noted that collision handling is eNB implementation issue which can be solved by configuration of the reporting offsets and/or a longer reporting periodicities. Given that CoMP are targeting low-mobility UEs scenarios with slow CSI variation the impact on CoMP performance due to increased CSI feedback delay or outdated CSI feedback due to CSI dropping  may not be significant.
Proposal:
· The following rule reusing Rel-10 CA to select a CSI report is used for different CSI processes for CoMP;

· Priorities between CSI reports based on reporting mode/type
· 1st (=Top) priority: Types 3, 5, 6, 2a
· 2nd priority: Types 2, 2b, 2c, 4
· 3rd priority: Types 1, 1a
· The CQI/PMI/RI reporting priorities among the CSI processes with the same reporting mode/types are determined based on the CSI process indices. Priority of a CSI process decreases as the corresponding CSI process index increases.
PUCCH container with larger payload size (e.g. PUCCH format 3) is currently discussed in CA. If PUCCH format 3 for multiple CSI reports multiplexing is agreed in the CA, CSI compression for CoMP CSI feedback can be also defined by reusing CA principles to provide all CSI reports in one PUCCH instance.
Proposal:

· PUCCH format 3 can be considered to support multiple CoMP CSI reporting. CSI multiplexing rules of PUCCH format 3 that will agreed for CA should be also re-used to support CoMP CSI reporting.
4. Summary and conclusions

In this contribution we have provided our views on the periodic CSI feedback aspect. The following proposals were made:
Proposal:
· Confirm working RAN1#69 assumption about independent configuration of multiple CSIs for periodic report.

· RI and UE-selected sub-bands CSI components re-use from one CSI process to another should be supported. The re-used CSI components should be dropped and not reported by the UE. 

· The following rule reusing Rel-10 CA to select a CSI report is used for different CSI processes for CoMP;

· Priorities between CSI reports based on reporting mode/type
· 1st (=Top) priority: Types 3, 5, 6, 2a
· 2nd priority: Types 2, 2b, 2c, 4
· 3rd priority: Types 1, 1a
· The CQI/PMI/RI reporting priorities among the CSI processes with the same reporting mode/types are determined based on the CSI process indices. Priority of a CSI process decreases as the corresponding CSI process index increases.
· PUCCH format 3 can be considered to support multiple CoMP CSI reporting. CSI multiplexing rules of PUCCH format 3 that will agreed for CA should be also re-used to support CoMP CSI reporting.
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