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1
Introduction
Ran4 has been discussing on CoMP core and performance requirements in the past RAN4 #64 and RAN4 #64Bis meetings. In RAN #64Bis meeting, Chairman/Vice Chairman also provided guidelines on Core / Performance spilt for CSI reporting requirements [1]. 
RAN4 work split between core and performance requirements is shown in R4-100385  

 
The work split of TS 36.101 specifies 

•
Section 8 “Performance requirements” as performance part of the work

•
Section 9 “Reporting of Channel State Information” as core part of the work

When the work split was initially discussed in R4-080518, only the framework of CQI requirements were considered as core. The following clarification based on R4-080518 is to be followed again for the CSI requirements 

•
General framework of the CSI requirement is part of the core WI 
•
Final CSI requirements and tests are part of the performance WI

Regarding the definition of framework of the CSI requirement, it is further clarified that 

As part of the decision on framework, following aspects are defined in current requirements in Rel-8/9/10:
•
CQI reporting for static channel with BLER metric

•
CQI reporting for fading channel with BLER, spread and relative throughput metrics

•
Reporting of PMI with relative throughput metric

•
Reporting of RI with relative throughput metric
For new work items, if new performance metrics are defined beyond the scope defined above, it should be considered “Framework”. Details on how tests are set up to measure the metric and the final requirements should be considered “Requirements and Tests”.
To finalize the core requirements of downlink CoMP work item in this meeting, the framework of CSI test is discussed in this paper.
2
Discussion
2.1 CQI reporting requirements
As discussed in RAN4 #64Bis meeting [2], RAN4 need to verify the new “CSI process” definition introduced by RAN1 for Rel-11 CoMP downlink.
There are also similar understandings in RAN4 that at least the following aspects should be verify by introducing new CQI test case(s), no matter those aspects could be verified by separate test cases or by joint test case(s).

1. IMR is correctly used for interference measurement, rather than CRS or NZP CSI-RS.

2. UE’s processing capability of supporting up to P CSI processes, P is a UE capability for TM10-capable UEs {1, 3, 4}.
3. Dynamic linking PDSCH/DM-RS to the configured quasi-collated CSI-RS resources
To verify the features above, the test metrics defined in Rel-8/9/10 could be re-used. E.g. for IMR definition verification, BLER metric could be used. For UE maximum processing capability, the test metrics for fading channel, e.g. BLER, spread and relative throughput metrics could be re-used for each separate CSI process. Therefore, 

Proposal 1: It is NOT foreseen that new test metrics will be introduced in CoMP CQI test case(s), i.e. the test metrics for Rel-8/Rel-9/Rel-10 CQI test cases could be re-used.
2.2 PMI reporting requirements

Regarding PMI reporting, RAN1 discussed to introduce several new PMI concepts for downlink CoMP, e.g. aggregated PMI report for multiple CSI-RS resources, or phase offset for inter CSI-RS resources. However, none of them was agreed. Overall, the PMI reporting for each configured CSI process is the same as Rel-8/Rel-9/Rel-10 UE behaviours. Therefore, it is our preference that not to introduce any new PMI test case for down CoMP to minimize CoMP test cases number. However, considering the integrity of test cases for CoMP feature and depending on operators’ requests, it may be also reasonable to introduce one PMI test case under CoMP scenario, which is expected to similar as Rel-8/Rel-9/Rel-10 PMI test case and the test metric “relative throughput” could be re-used. Therefore, 
Proposal 2a: No PMI test case for downlink CoMP.
Proposal 2b: It is NOT foreseen that new test metrics will be introduced in potential CoMP PMI test case.
2.3 RI reporting requirements

Regarding RI reporting, it was agreed to introduce “RI-reference-process” concept in last RAN1 70Bis meeting. When a RI reference process is configured, the reported RI of the progress will inherit from the RI reference process. Besides RI-reference-process, the RI reporting for each configured CSI process is the same as Rel-8/Rel-9/Rel-10 behaviour.
The verification of UE implementation on “RI-reference-process” is a functionality test, rather than performance test. It is to verify the reported RI should be the same as RI-reference-process. This verification could be easily integrated to other test cases, e.g. CQI test case.

Although CoMP RI reporting behaviour is very similar as Rel-8/9/10, operators may have concerns if RI test case is missing for a new deployment scenario. Therefore, it is reasonable to introduce one additional RI test case for CoMP deployment scenario. Since the RI reporting for each configured CSI process is the same as Rel-8/Rel-9/Rel-10 behaviour, it is reasonable that the same test metrics as Rel-8/Rel-9/Rel-10 (which already be verified as stable test metrics) could be re-used.
Proposal 3: It is NOT foreseen that new test metrics will be introduced in CoMP RI test case(s).
3 Conclusion
In this paper, we provide the analysis on CoMP CSI test cases, our proposals are: 
Proposal 1: It is NOT foreseen that new test metrics will be introduced in CoMP CQI test case(s), i.e. the test metrics for Rel-8/Rel-9/Rel-10 CQI test cases could be re-used.
Proposal 2a): No PMI test case for downlink CoMP.
Proposal 2b): It is NOT foreseen that new test metrics will be introduced in potential CoMP PMI test case.
Proposal 3: It is NOT foreseen that new test metrics will be introduced in CoMP RI test case.
Based on the above analysis, it is not foreseen that new test metrics will be introduced for CoMP CSI reporting requirements, i.e. there is NO core requirements on CoMP CSI reporting requirements. Therefore, 

Proposal 4: There is NO core requirement on CSI reporting for downlink CoMP.
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