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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In last RAN4#69 meeting, one WF[1] was agreed based on discussion about test coverage of Further Downlink MIMO enhancement, but still major open issues are ongoing. Agreed WFs are as follows:

1. PMI reporting test coverage for periodic PUCCH reporting mode(s) will be defined using the Release 12 4Tx codebook. Down-selection of the PUCCH test coverage among PUCCH 1-1 submode 1 and 2, and PUCCH 2-1 is FFS in RAN4#70.
2. Aperiodic PUSCH 3-2 reporting mode test using the legacy 4Tx codebook and/or the Release 12 4Tx codebook will be defined.
3. For test methodology of R12 4 TX codebook, FRC test, CQI test and PMI test will be FFS.

In this contribution, we provide our views on CSI test coverage of Further Downlink MIMO enhancement in Rel-12.

Discussion
It was expected that the major work of Further Downlink MIMO enhancement WI will be focused on following 2 categories from the views on interesting companies [2]-[7].;
· New 4 Tx codebook
· [bookmark: _GoBack]Based on dual codebook structure with finer spatial domain granularity
· Support for different antenna configurations including X-pol antenna configuration
· Aperiodic PUSCH 3-2 reporting mode
· Report sub-band PMI and sub-band CQI simultaneously
For CSI detections procedure, normally, UE search best PMI per each rank based on restricted codebook bitmap signalling provided from eNB at first time. And then UE calculate CQI from selected PMI per each rank and select rank from calculated CQI values. If UE is configured to use new 4 Tx codebook, only PMI selection scheme might be affected and there might be no changes on CQI/RI calculation routine. Therefore we think that only PMI reporting requirements is required for Further Downlink MIMO enhancement of Rel-12.
Proposal 1. Only PMI reporting requirements is required for Further Downlink MIMO enhancement of Rel-12.
New 4 Tx codebook can be used for existing PUCCH 1-1 submode 1/2 and PUCCH 2-1 on TM9 in addition to new PUSCH 3-2 mode. Whenever 4 Tx codebook is used for existing PUCCH 1-1 submode 1/2 and PUCCH 2-1, some new joint coding scheme by down selection of first PMI, second PMI and RI is required to fit CSI information into existing PUCCH payload size to avoid large change of specification and implementation complexity. Therefore we agreed to introduce new test requirement for existing PUCCH 1-1 submode 1/2 and PUCCH 2-1 on TM9, in principle. But, we think that these tests might just be the functional test of joint decoding of each PUCCH reporting mode, not the performance test of new 4 Tx codebook. Therefore, making all test requirements for these 3 reporting mode might be redundant if we consider the number of test cases in RAN4. For down selection between three reporting mode, we prefer PUCCH 1-1 submode 2 because there is no PMI requirement of PUCCH 1-1 and PUCCH 1-1 submode 2 can report both dual codebook simultaneously.
Proposal 2. Introduce new PMI reporting requirement for PUCCH mode 1-1 submode.
For propagation conditions of test requirements, new 4 Tx codebook is designed to provide finer granularity not only on frequency domain but also spatial domain. Unfortunately, existing RAN4 requirements typically uses ULA configuration only. To fully utilize the potential of new 4 Tx codebook, we might need to consider X-pol configuration as propagation model for at least 1 test case.
Proposal 3. Introduce X-pol configuration as propagation configuration of test requirements for at least 1 test case.
For aperiodic PUSCH 3-2 reporting mode, we can consider 2 test options as following;
· Option1 : Introduce new test metric of 
· Option 2 : Reuse existing test metric of  on fixed FRC channel
Since new aperiodic PUSCH 3-2 reporting mode can report SB CQI and SB PMI simultaneously, option 1 might be more appropriate test metric that can be measure the full potential of this new reporting mode. But, such large gain of Option 1 comes from combined effect with subband scheduling gain of eNB and subband precoding gain of new 4 Tx codebook. For subband scheduling gain, we already have some test cases which can test UE side subband scheduling function in terms of reported SB CQI values on CQI test section of TS36.101. Also, this subband scheduling gain depends on not only UE’s CQI accuracy but also eNB’s scheduling algorithm.
Furthermore, if we adopt option 1, link adaptation based on reported CQI will be required and we might endure large variations during simulation alignment phase to make test requirement values due to characteristics of link adaptation. We can remember that existing PMI test requirement of TS36.101 already include large margin to reflect large variation between companies’ contributed values. We think that this additional large variation from link adaptation is not desirable and discrimination of PMI performance of good UE from bad UE will be decreased. Finally, there is no section to handle PMI performance and SB CQI with single test requirement on TS 36.101.
Therefore we prefer option 2 as test metric of PUSCH 3-2 reporting mode. 
Proposal 4. For the test metric of PUSCH 3-2 reporting mode, we prefer to reuse existing PMI test metric of  on fixed FRC channel.

Conclusion
In this contribution, we provide our views on CSI test coverage of Further Downlink MIMO enhancement in Rel-12.
Proposal 1. Only PMI reporting requirements is required for Further Downlink MIMO enhancement of Rel-12.
Proposal 2. Introduce new PMI reporting requirement for PUCCH mode 1-1 submode.
Proposal 3. Introduce X-pol configuration as propagation configuration of test requirements for at least 1 test case.
Proposal 4. For the test metric of PUSCH 3-2 reporting mode, we prefer to reuse existing PMI test metric of  on fixed FRC channel.
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