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1   Background
In RAN4 #94-e meeting, a Way forward [1] has been approved to carry all the agreements that have been reached between companies for the CSI enhancement for NR MU-MIMO. Based on the Way forward, companies agreed to introduce new PMI reporting requirements for enhanced Type II codebook. See the agreements:

Test Scope of Enhancement on MU-MIMO support
· Define the PMI reporting requirement for Enhanced of Type II Codebook
· No requirement for enhanced Rel-15 Type II codebook with Rank3/4
· No requirement for UCI omission in CSI enhancement
Besides, there are still many open issues that are undetermined and needed for discussion, including whether to design test cases with interference, port number, channel model and etc. 
In this contribution we would like to share our suggestions on how to design the test cases and give our proposals on test parameter configurations.
2   Discussion

2.1   CSI-RS interference 
During the last meeting, one question of whether to define the test cases covering CSI-RS interference from neighboring cells and/or sectors has been raised to be discussed yet finally left open. From our point of view, we think that taking CSI-RS interference into account will not significantly affect the receiver process on PMI reporting, but will increase the complexity of tests. 

We also think that the CSI-RS interference should not be introduced into the test of verifying enhanced Type codebook, for these tests should more focus on verifying the enhancement and following the ‘control variate method’. If we introduce CSI-RS interference into the tests, we are adding more affections that will impact the PMI reporting performance. It may more suitable to consider introducing CSI-RS interference into Rel-15 Type II codebook tests or Type I codebook tests rather than Rel-16 enhanced Type II codebook. Therefore, we would prefer not to define the test cases covering CSI-RS interference from neighboring cells and/or sectors. 
Proposal 1: Not to define the test cases covering CSI-RS interference from neighboring cells and/or sectors
2.2   Test parameters
Number of CSI-RS ports
For the number of CSI-RS ports, we think that Type II codebook test cases are kind of extension over the tests of Type I codebook, and test cases for 32 Tx port have been already introduced in defining Type I test cases. It would be more proper to firstly discuss whether to introduce 32 Tx port cases into Rel-15 Type II codebook tests rather than directly discuss it in the enhanced Type II codebook tests since Rel-16 Type II codebook tests are the enhancement on Rel-15 Type II codebook tests. 

Our understanding is that Rel-16 Type II codebook tests are to some extent sort of validating tests that is to verifying whether there is gain and how much is the gain when developing the enhancement. Thus, we think there is no need to cover all the defined test cases but involving the most used or most typical test cases to see if there is gain. 

Based on that, we would prefer to only introduce 16 Tx ports for enhanced Type II codebook test cases. 

Proposal 2: Only introduce 16 Tx ports for enhanced Type II codebook test cases
The configurations of (N1, N2) and (O1, O2) for 16 Tx ports can be referred to the table below: 
Table 2.2-1 Configuration of (N1, N2) and (O1, O2)

	Number of 
CSI-RS antenna ports, 
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	4
	(2,1)
	(4,1)

	8
	(2,2)
	(4,4) 

	
	(4,1)
	(4,1)

	12
	(3,2)
	(4,4)

	
	(6,1)
	(4,1)

	16
	(4,2)
	(4,4)

	
	(8,1)
	(4,1)

	24
	(4,3)
	(4,4)

	
	(6,2)
	(4,4)

	
	(12,1)
	(4,1)

	32
	(4,4)
	(4,4)

	
	(8,2)
	(4,4)

	
	(16,1)
	(4,1)


According to the table above, we prefer to reuse the configuration that has been used in Type I codebook test:

· (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports

Using the same configuration so that the performance results can be comparable with the previous tests.
Proposal 3: (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports

Codebook parameter configuration

When it comes to the codebook parameter configurations, we are fine with option 1:
· paramCombination-r16: 6, with L =4, pν =1/2, β=1/2
Proposal 4: Use paramCombination-r16: 6, with L =4, pν =1/2, β=1/2 as codebook parameter configuration
MCS and Rank

As for the MCS and rank, we prefer to use MCS 20 and Rank = 2 to be comparable with Type I codebook performance.
Proposal 5: Use MCS 20(64 QAM ½) and Rank = 2
Test metric

For the test metric, we would prefer the conventional metric which is: TP ratio between following PMI and random PMI. We think that test cases for Type II codebook should keep some independence. But since Type II codebook has much more parameters than Type I, the random PMI may result in bad performance that affects defining requirements. In that case, we could consider option 2 in the Way forward [1].
Proposal 6: Use ‘Relative Throughput ratio between following PMI and random PMI’ as the test metric
Other parameters

For other simulation parameters used for enhanced Type II codebook, we prefer to reuse the configuration in Rel-15 Type II codebook tests so that the simulation results can be comparable and to see the gain without other interference. Based on that understanding, we propose the following:
· MIMO correlation: XP High

· Channel model: TDLA30-5

· The remaining parameters will be same as for Rel-15 Type II codebook simulation assumptions in R4-2002394
Proposal 7: MIMO correlation: XP High

Proposal 8: Channel model: TDLA30-5
3   Proposals
In this contribution, we discuss the open issues left for PMI reporting test with Tx ports larger than 8 and give our views and proposals for test parameters. 
The proposals are concluded as follows:

Proposal 1: Not to define the test cases covering CSI-RS interference from neighboring cells and/or sectors 
Proposal 2: Only introduce 16 Tx ports for enhanced Type II codebook test cases
Proposal 3: (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports
Proposal 4: Use paramCombination-r16: 6, with L =4, pν =1/2, β=1/2 as codebook parameter configuration
Proposal 5: Use MCS 20(64 QAM ½) and Rank = 2
Proposal 6: Use ‘Relative Throughput ratio between following PMI and random PMI’ as the test metric
Proposal 7: MIMO correlation: XP High

Proposal 8: Channel model: TDLA30-5

Proposal 9: The remaining parameters will be same as for Rel-15 Type II codebook simulation assumptions in R4-2002394
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