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1 Introduction
In last RAN4 meeting, initial agreements for DL CoMP and geographically Non-co-located antenna have been made in [1] and [2] respectively. In this contribution, a general discussion is provided on the performance and CSI test based on the agreed WF.
2        Discussion
2.1     Agreed WF
Following is the agreed content:

· Core requirements

Agreement with no impact on UE core requirement due to the introduction of uplink and downlink CoMP.
· UL demodulation test
Wait RAN1 final decision on PUSCH to decide if any impact to performance requirements due to the possible introduction of new DL CoMP feedback. 

· DL demodulation and CSI test 
     There is little discussion during RAN4 #64bis meeting
2.2   Performance tests
In RAN1 #70bis meeting, it was agreed that a new DCI format 2D would be introduced. From test’s point of view, there is no need to add a test case for the introduction of a new payload. On the other hand, PDCCH can be robust enough at low SNR level. So in our mind there is also no need to add a new test for guaranteeing the performance of PDCCH in DL CoMP.

ePDCCH is introduced to somehow replace the PDCCH’s role of indicating the PDSCH transmission. ePDCCH is currently discussed under a separate agenda in RAN4, so there is no need to introduce ePDCCH performance test in DL CoMP agenda.
Proposal 1: There is no need to add new test for PDCCH. 
Proposal 2: ePDCCH can be discussed under a separate agenda.
CoMP + CA/eICIC will be supported in Rel-11. From test’s point of view, verification of this functionality does not satisfy the purpose of performance test in RAN4. So there is no need to add any new test for CoMP + CA or CoMP + eICIC.
Proposal 3: There is no need to add new performance tests to cover the CoMP + eICIC and CoMP + CA.
For the early discussion of DL CoMP in RAN4, it is proposed that RAN4 focuses on scenario 3 and 4 to set up the test configuration. It can be expected that a UE which is qualified for scenario 3 and 4 can also work well in scenario 1 and 2. Further evaluation on scenario 1 and 2 can also be carried out once preliminary agreements have been reached on test configuration for scenario 3 and 4.
From RAN1 agreement, combination of RRC and DCI signalling is used to indicate the PDSCH RE mapping and quasi-co-location information to the UE. RE mapping and rate matching in this case should be verified in DL CoMP in RAN4.  In order to reduce test case number, quasi-co-location and PDSCH RE mapping issues can be covered by one test case if it is agreed that RAN4 will introduce the performance test for DL CoMP. 
Proposal 4: RAN4 focuses on scenario 3 and 4 first to set up the test configuration, then verify the applicability to scenario 1 and 2.
Proposal 5: quasi-co-location and PDSCH RE mapping issues can be covered by one test case if the test case is needed for CoMP.
2.3   CSI reporting
2.3.1 RAN1 progress
In recent RAN1 meetings, agreements related to CQI definition, feedback mode and other CSI feedback aspects had been made:
· Support feedback configuration and reporting for simultaneous CA and CoMP 

· For all UE capabilities w.r.t. max number of CSI processes, the maximum number of IMRs that can be configured for one UE is 3

· The Pc to apply in a CSI process is RRC configurable independently for each CSI Process and for each sub-frame set

·  Pc is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback for the CSI Process
· For both periodic and aperiodic CSI reporting in sub-frame N, the CSI reference resource of the CSI process is the first valid CSI reference resource occurring on or prior to sub-frame N-x
·  X = 5 for FDD

·  X = 4 and/or 5 depending on the number of configured CSI processes and UE capability for TDD.
2.3.2 CSI test framework
Following is the testing purpose for CSI test:

· Purpose 1: Interference measurement should only be based on the IMR

· Purpose 2: UE should support the maximum number of configured CSI processes
CoMP capable UE should have the ability to simultaneously process multiple CSI feedback. A test case can be introduced to verify UE maximum processing and reporting capability

· Purpose 3: CSI feedback accuracy. 

Based on the above test purposes, two test cases can be introduced. The first one would cover the IMR based interference measurement and multiple CSI processing and reporting capability, the other one would cover the CSI reporting accuracy [13]. 

Proposal 6: at least two CSI test cases would be added to cover three purposes.
It is proposed to have two TPs configured to simulate the real network. The fading channel, e.g. EPA, EVA, as the aggressor cell, could be used to model the frequency selective and time varying interference, which would simplify the interference model design.
Regarding the interference power level, we could select the typical system simulation parameter as shown [12] to achieve different sub-frames/REs/channels interference power level, which is similar to eICIC. If such simulation assumption is adopted, different RE/symbol/sub-frame interference level can be easily designed and corresponding simulation results can be used for all test cases. There is a simple way that we could adopt some typical interference values that are used in eICIC tests to simplify the RAN4 discussion.
Proposal 7: two TPs can be modeled for the CSI test.

Proposal 8: adopt some typical interference values that are used in eICIC tests to simplify the RAN4 discussion
Multiple CSI reporting capability could increase UE complexity. At the same time, UE may need more time to process the data which results in larger reporting delay between the reference resource sub-frame and reporting sub-frame compared to Rel-8. The reporting delay in some sense affects the UE performance.
RAN1 has agreed that maximum number of CSI processes, P, is a UE capability for TM10-capable UEs {1, 3, 4}. The CSI test case should consider that different UE capability. 

Proposal 9: UE capability for reporting different number of CSI processes should be considered.
Co-location issue will be verified in the performance test. So in the CSI test, there is no need to consider this issue. 
Proposal 10: there is no need to consider co-located antenna impact on the CSI measurement accuracy.
3
Conclusions
Summary conclusions are shown below:
Proposal 1: There is no need to add new test for PDCCH. 

Proposal 2: ePDCCH can be discussed under a separate agenda.
Proposal 3: There is no need to add new performance tests to cover the CoMP + eICIC and CoMP + CA.
Proposal 4: RAN4 focuses on scenario 3 and 4 first to set up the test configuration, then verify the applicability to scenario 1 and 2.
Proposal 5: quasi-co-location and PDSCH RE mapping issues can be covered by one test case if the test case is needed for CoMP.
Proposal 6: at least two CSI test cases would be added to cover three purposes.
Proposal 7: two TPs can be modeled for the CSI test.

Proposal 8: adopt some typical interference values that are used in eICIC tests to simplify the RAN4 discussion.
Proposal 9: UE capability for reporting different number of CSI processes should be considered.

Proposal 10: there is no need to consider co-located antenna impact on the CSI measurement accuracy.
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