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1. Introduction

In RAN4 #94e-bis meeting, the way forward on PMI reporting requirements for Tx ports larger than 8 and up to 32 was approved [1]. In this paper, we discuss the open issues.
2. Discussion
2.1 Discussion on Type I PMI
On PMI requirements for 16 Tx ports
Current options in the WF:

· PMI requirements for 16 Tx ports (decision in RAN4#95-e)

· Option 1: Introduce subband PMI requirements for 16 Tx ports as baseline

· Option 2: Not introduce subband PMI requirements for 16Tx ports and covers 16Tx port requirements with wideband PMI

As expressed in the email discussion in the last meeting, we were supportive to define subband PMI test in the last year, and we provided simulation analysis in the RAN4 #94e meeting in [2]. Under different channel models (TDLA 30-5, TDLB 100-5, TDLC 300-5) and different codebook modes (mode 1 and mode 2), with up to 0.6 dB performance difference between wideband PMI and subband PMI reporting observed, we feel it might be insufficient to judge whether UE has performed subband PMI reporting. So now we do not have any preference on one of the two options. 

Given that this issue has been discussed for a number of meetings, and it was agreed to make decision in RAN4#95-e in the online session at RAN4e-bis, we would highly encourage companies can be more flexible to consider compromised proposals.
Proposal 1: Concerning whether to introduce subband PMI requirements for 16 Tx ports, encourage companies to consider compromised proposals so as to make decision in this meeting.
On gamma (gain) values for 32 Tx wideband
In the last meeting, we decided to confirm the exact gain values for Type I codebook based on simulation results:

· Set gamma (gain) values based on simulation results in RAN4#95-e

Below is the 90% throughput SNR points and the relative TP ratios of 32 Tx we provided in the last meeting [3].
Table 1: 90% throughput SNR points and the relative TP ratios of 32 Tx

	Duplex Mode
	Rx number
	90% SNR Point (dB)
	Relative TP Ratio

	FDD
	2
	10.0
	7.5

	
	4
	4.7
	12.5

	TDD
	2
	8.0
	17.1

	
	4
	3.3
	25.6


From our simulation results, larger relative TP can be achieved for 4Rx compared to 2Rx, so we propose to set gamma (gain) values as 5.0 and 8.0 for 2Rx and 4Rx respectively.

Proposal 2: For 32 Tx wideband, set gamma (gain) values as 5.0 and 8.0 for 2Rx and 4Rx respectively.
2.2 Discussion on Type II PMI

On Type II test setup

Current options in the WF:

· Test setup:

· Option 1: Use SU-MIMO test setup as baseline scenario 

· Option 2: MU-MIMO based test setup

First, from the test purpose point of view, the PMI reporting test is to verify the UE processing, which will not be different if we change the test setup from SU-MIMO to MU-MIMO, because UE does not know the existence of another one when reporting PMI. Next, we think the practical MU-MIMO scenario is hard to be reflected in the test because how to choose pairing UEs is depending on various algorithms at the network side. Furthermore, if we agree to consider MU-MIMO in the PMI reporting test, we will need to re-design many test parameters. So, we prefer option 1 above.
Proposal 3: Use SU-MIMO test setup.
On codebook construction

Current options in the WF:
· Codebook construction:
· Option 1: 16Tx ports (N1,N2) = (4,2), (O1, O2) = (4,4) 
· Option 2: 32Tx ports (N1,N2) = (4,4), (O1, O2) = (4,4)
We are Ok with option 1 to reduce the test complexity.

Proposal 4: Use 16Tx ports with (N1,N2) = (4,2), (O1, O2) = (4,4) to reduce the test complexity.
On beam steering model

Current options in the WF:
· Beam steering model
· Option 1: Reusing beam steering approach with dual-cluster beams as specified in B.2.3B.4A of TS 36.101

· Option 2: Use Equation 1 as beam steering model for Type II codebook performance requirements. 

· Option 3: Use option 1 if L = 2, and use option 2 if L > 2

We proposed option 3 in the last meeting. Considering the further comments from companies in the last meeting, now either option 2 or option 3 is ok for us.
Proposal 5: For beam steering model, ok with either option 2 or option 3.
3. Conclusion
This paper discussed the open issues on PMI reporting requirements for Tx ports larger than 8 and up to 32:
For type I PMI:
Proposal 6: Concerning whether to introduce subband PMI requirements for 16 Tx ports, encourage companies to consider compromised proposals so as to make decision in this meeting.

Proposal 7: For 32 Tx wideband, set gamma (gain) values as 5.0 and 8.0 for 2Rx and 4Rx respectively.
For type II PMI:
Proposal 8: Use SU-MIMO test setup.
Proposal 9: Use 16Tx ports with (N1,N2) = (4,2), (O1, O2) = (4,4) to reduce the test complexity.
Proposal 10: For beam steering model, ok with either option 2 or option 3.
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