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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. Besides, there are still many open issues that are undetermined and needed for discussion. See all the open issues below:
· Whether to define subband requirements for PMI test

· Type II codebook parameters
In this contribution we will give our analysis and proposals for all the open issues including whether to define subband PMI requirement and Type II codebook test parameters. 
2   Discussion

2.1   Subband PMI reporting test
In the meeting of RAN4 #93 in Reno, such agreement below is captured in the approved way forward [2]:
	· Decide whether to define subband requirements based on the simulation results.


After the meeting we have accomplished related simulation campaign based on the simulation assumption [3]. According to our simulation results [4], subband PMI hardly has gain compared to wideband PMI performance. Meanwhile, simulation results from other companies gave the same conclusion. Given that there is no gain has been observed in any company’s results, it is reasonable to conclude that subband PMI test should not be introduced. 
During the meeting of RAN4 #94e, comments from different companies [6] showed that subband PMI is very important feature that it should be introduced no matter there is gain over wideband or not. Based on our understanding, we would like to give some thoughts below:
· Approved Way forward is used to lead the next move for the specific topic. Following the agreements listed in the Way forward is the meaning of why we need a Way forward. Since the agreement is to decide whether to define subband requirements based on the simulation results, we go with very straightforward logic that we would prefer not to define subband requirements for there is no gain shown in the results.
· There are plenty of important features in each release and we are not able to cover them all, not to mention covering one of them with no performance gain for performance requirements. We believe that any feature that is going to be introduced must has enough reasons to prove it is meaningful. Meanwhile, we need to make a choice among those features. If we introduce features only because its importance then maybe Type I multi-panel or Type II codebook selection could be introduced as well in order to fulfill the coverage. An explicit example is that companies have made their choices to define subband requirements(if applicable) for 16Tx ports and wideband requirements for 32Tx ports rather than duplicate test cases, and we can not say wideband requirements for 16Tx ports are not important. 
· As for extending the test coverage, we believe that introducing PMI test with Tx ports larger than 8 has already extended the coverage, since it is an optional feature for UE in Rel-16. Introducing new feature or new test cases is always an extension of test coverage, but this extension has to be beneficial and the number of introduced features should be under some limitation, which is to say we could not include all of the “new” features with potential benefits or assuming it is useful for following tests by UE. We are more likely to agree with introducing features with obvious gain or benefits. 

· Meanwhile, based on our observation, the simulation results provided by all interested companies for 32Tx, which are all wideband test cases, are more stable than 16Tx. In that case, we would prefer to reuse the simulation assumptions R4-1912811 agreed in RAN4 #92bis to cover test cases with wideband for 16Tx and 32Tx.
In a word, we think maybe now is not the right time to introduce subband PMI requirements in Rel-16 performance enhancement WI, for it can not show obvious gain over wideband PMI performance. Maybe in the future there is enhancement on subband or some typical scenarios that have been pointed out that benefit from subband, then the specific performance requirements can be introduced. 
Proposal 1: Not to define Subband PMI requirements for 16Tx ports and covers 16 Tx port requirements with Wideband PMI
2.2   Test parameters for Type II codebook requirements
Codebook construction
As for the number of Tx ports, it is known that test cases for 32 Tx ports have been introduced in Type I single panel tests to fulfill the test coverage. We think that for verifying the gain over Type I codebook tests, we don't need to cover all defined test cases in Type I single panel. Besides, the number of parameters for 32 Tx ports under Type II codebook condition are much more than the one for 16 Tx ports so that it will be more complicated to test 32 Tx ports in Type II codebook and much more workload than only test 16 Tx ports. Therefore, we prefer to only introduce 16 Tx ports for Type II codebook test.  
Proposal 2: Prefer only introduce 16 Tx ports requirements for Type II codebook

The configuration 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 LTE.
Proposal 3: Prefer option1, (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports

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 4: 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, which is to say one can do the Type II codebook test individually without doing another test to support. Option 1 implies a dependency relationship between the Type II codebook test and the Type I codebook test, which may result in one risk that Type II codebook tests could not be done unless doing Type I codebook tests accordingly. Besides, one can always see the possible gain by doing the comparison using the defined requirements in the specification, rather than mix them into the test metric. 
In that case, we propose the following:
Proposal 5: Prefer option 2, using TP ratio between following PMI and random PMI as Test metric
Other parameters

For other simulation parameters used for Type II codebook, we prefer to reuse the configuration in Type I 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

· Reusing beam steering approach with dual-cluster beams as specified in B.2.3B.4A of TS 36.101
Proposal 6: MIMO correlation: XP High

Proposal 7: Channel model: TDLA30-5
Proposal 8: Reuse beam steering approach with dual-cluster beams as specified in B.2.3B.4A of TS 36.101
3   Conclusion / 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 Subband PMI requirements for 16Tx ports and covers 16 Tx port requirements with Wideband PMI 
Proposal 2: Prefer only introduce 16 Tx ports requirements for Type II codebook
Proposal 3: Prefer option1, (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports
Proposal 4: Use MCS 20 and Rank = 2
Proposal 5: Prefer option 2, using TP ratio between following PMI and random PMI as Test metric
Proposal 6: MIMO correlation: XP High

Proposal 7: Channel model: TDLA30-5

Proposal 8: Reuse beam steering approach with dual-cluster beams as specified in B.2.3B.4A of TS 36.101
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