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1. Introduction
In RAN4#92bis PMI test cases for 16 and 32 TX ports were discussed and way forward [1] was agreed. In this contribution we present our views on some of the open issues related to PMI test cases for larger than 8 TX ports.
2. Discussion
The open issues related to PMI test cases with 16 and 32 TX ports are:
1. Type I single-panel codebook
· Tests with SB PMI
· Tests with Rank 4 with 4Rx
2. Requirements for Type II codebook
2.1 Test cases with Subband PMI
In Rel-15 PMI requirements are only introduced for wideband PMI with Type I single panel codebook. We think it is important to introduce test cases with subband PMI in order to have coverage for the feature. In [2] we present results with subband PMI for 16 and 32 TX ports. We observe that with 32 TX ports the performance with random subband PMI is rather poor compared to follow PMI and the performance metric is not measurable in some cases. With 16 TX ports we observe more reasonable performance with subband PMI. Hence, we propose to introduce test cases with subband PMI with 16 TX ports.
Proposal #1: Introduce subband PMI test cases with 16 TX ports 
2.2 Test cases with Rank 4
In RAN4#92bis there was discussion on introducing PMI test case with rank 4 for 4RX antenna. For the agreed simulation assumptions for PMI test cases, we evaluated the performance for 16x4 with 4 layers. 
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Figure 1: Wideband PMI - 16x4; Rank 4

From the performance plot above we observe that maximum throughput is not achievable with 4 layers with high antenna correlation. Hence it would not be reasonable to introduce test case with rank 4 with high antenna correlation. Also, it is preferable to have same test parameters for 2RX and 4RX test cases. Introducing a PMI test with rank 4 doesn’t provide any additional coverage in terms of testing additional features.  
Observation #1: With high antenna correlation and 4 layers maximum throughput is not achieved with 16 TX ports
Observation #2: It is desirable to have same test parameters for 2RX and 4RX test cases to ease test set up
Observation #3: PMI test with rank 4 doesn’t provide any additional benefit
Based on the observations above we propose not to introduce PMI test cases with 4 MIMO layers.
Proposal #2: Do not introduce PMI test cases with Rank 4 for 16 or 32 TX with Type-I single panel codebook
2.3 Requirements for Type II Codebook
In RAN4#92 the agreement was to introduce PMI test cases with 16 and 32 TX ports for Type-I single panel codebook. In RAN4#92bis there was discussion to introduce requirements with Type-II single panel codebook as part of Rel-16 performance enhancements WI, but the agreement was to prioritize requirements with Type-I codebook. We propose to prioritize definition of Type-I codebook requirements and based on progress start discussing if feasible to introduce requirements with single panel Type II code given WI timelines. We would also like to propose companies to bring inputs on specific simulation and parameters that should be discussed for defining PMI test cases with Type II single panel codebook.
Proposal #3: Companies are encouraged to bring inputs on simulation and parameters to be discussed for defining PMI tests with Type II single panel codebook
3. Conclusion
In this contribution we present our views on some of the open issues related to PMI test cases for larger than 8 TX ports. Our proposals are listed below:
Proposal #1: Introduce subband PMI test cases with 16 TX ports 
Proposal #2: Do not introduce PMI test cases with Rank 4 for 16 or 32 TX with Type-I single panel codebook

Proposal #3: Companies are encouraged to bring inputs on simulation and parameters to be discussed for defining PMI tests with Type II single panel codebook
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