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1. Introduction

In RAN4 #95e 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 gamma (gain) values for Type I 32 Tx wideband
In the last meeting, the gamma (gain) values for 32 Tx were not decided because companies need more time to double check their simulation results, and it was agreed to make decision in this meeting:

· Set gamma (gain) values based on simulation results in RAN4#96-e

As a summary, below are the latest simulation results (relative TP ratios) from all companies who provided results in previous meetings.
Table 1: Summary of the relative TP ratios of 32 Tx wideband
	Duplex Mode
	Rx number
	Relative TP Ratio (gamma)

	
	
	CTC
	QC
	Huawei
	Ericsson
	Samsung

	FDD
	2
	7.5
	6.55
	9.1
	10.17
	10.7

	
	4
	12.5
	11.13
	18.2
	15.32
	20

	TDD
	2
	17.1
	5.29
	11.3
	9.62
	11.6

	
	4
	25.6
	9.56
	21.4
	13.35
	18


In the last meeting, we proposed to set gamma (gain) values as 5.0 and 8.0 for 2Rx and 4Rx respectively. From the above simulation results, these proposed gamma values seem reasonable for all companies, therefore our proposal remains unchanged:
Proposal 1: For 32 Tx type I wideband, set gamma (gain) values as 5.0 and 8.0 for 2Rx and 4Rx respectively.
On gamma (gain) values for Type I 16 Tx subband
In the last meeting, subband PMI reporting was agreed for 16 Tx. In this meeting, we provide simulation results in [2]. Below is the copy of our simulation results together with the simulation results provided by other companies in previous meetings.

Table 2: Summary of the relative TP ratios of 16 Tx subband
	Duplex Mode
	Rx number
	Relative TP Ratio (gamma)

	
	
	CTC
	QC
	Huawei
	Ericsson
	Samsung

	FDD
	2
	3.9
	3.2
	4.4
	4.3
	4.2

	
	4
	4.6
	
	4.9
	6.0
	

	TDD
	2
	2.6
	
	
	4.9
	

	
	4
	3.8
	
	
	4.4
	


Based on the above simulation results, we propose to set 16 Tx subband PMI report gamma (gain) values as 2.5 and 3.5 for 2Rx and 4Rx, respectively.
Proposal 2: For 16 Tx type I subband, set gamma (gain) values as 2.5 and 3.5 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: Only use SU-MIMO test setup, i.e., one tested UE  

· Option 2: MU-MIMO based test setup, i.e., one tested UE + one co-scheduled UE (generated by TE) 

· Keep these two options open and make decision among option 1 and option 2 in Q3 2020. 

· Proponents for each option need to provide technical analysis for how the test set-up can guarantee UE PMI reporting requirements with type II codebook for its intended purpose.

During the discussion in the last meeting, the main points of option 2 from the proponents are: 
· 1) Type II codebook is designed for MU-MIMO, so it is more reasonable for the test UE to calculate and report PMI with the existence of another co-scheduled UE in the system; 
· 2) Type II codebook provides more accurate CSI feedback, which leads to larger performance benefits over Type I in RAN1 evaluations. However, the additional accuracy is hard to be verified by TP values under current SU-MIMO test setup in RAN4. MU-MIMO scenario takes additional inter-user interference (IUI) into account. As a result, with more accurate ZF precoding, the additional accuracy of Type II PMI is expected to be verified.
Firstly, we believe it is common understanding that Type II PMI is mainly designed for MU-MIMO. However, it was agreed in the last meeting that under the baseline UE receiver assumption, PMI calculation processing will not change with and without co-scheduled UE. Therefore, from the UE PMI calculation perspective, it is obvious that there is no need to involve MU-MIMO test setup.
Observation 1: Since the PMI calculation processing will not change with and without co-scheduled UE, there is no need to involve MU-MIMO test setup.
Secondly, under MU-MIMO scenario, test parameters such as channel models, MCS(s) for different UEs need to be re-designed. Furthermore, if we agree to use MU-MIMO setup, the test complexity will be considerably increased and so far the test feasibility has not been checked by the TE vendors.
Observation 2: MU-MIMO setup brings much more workload in test design, and the test feasibility has not been checked by the TE vendors.
Based on all these analysis above as well as the discussion in previous meetings, we propose to use SU-MIMO test setup.

Proposal 3: Only use SU-MIMO test setup, i.e., one tested UE.

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)
Regarding codebook construction, our proposal is same with last meeting, i.e., 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. 

In the last meeting, we were ok to extend the beam steering model to support more than 2 beams. At the same time, we recognize in the discussion of NR eMIMO, it was agreed to support only 2 beams in the beam steering model for Rel-16 Type II codebook test [3]:
· Beam-Steering Model

· Configure only two beams in beam steering model for Rel-16 Type II test cases.

· FFS how to specify beam steering model into specification. 

· Option 1: Same as specified in B.2.3B.4A of TS 36.101

· Option 2: Specify using generic number of beams.

· ...

To align with the agreement for NR eMIMO, we also suggest to discuss the beam steering model for Rel-15 type II codebook test design and for specification separately. 

As we have decided to use L=2 for Rel-15 type II codebook test, we propose to configure only two beams in beam steering model. As for how to specify beam steering model into specification, we are ok to use Equation 1 to support more than 2 beams.
Proposal 5: Configure only two beams in beam steering model for Rel-15 Type II codebook test.
Proposal 6: For specifying beam steering model into specification, use Equation 1 to support more than 2 beams.
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 1: For 32 Tx type I wideband, set gamma (gain) values as 5.0 and 8.0 for 2Rx and 4Rx respectively.
Proposal 2: For 16 Tx type I subband, set gamma (gain) values as 2.5 and 3.5 for 2Rx and 4Rx respectively.
For Type II PMI:
Observation 1: Since the PMI calculation processing will not change with and without co-scheduled UE, there is no need to involve MU-MIMO test setup.
Observation 2: MU-MIMO setup brings much more workload in test design, and the test feasibility has not been checked by the TE vendors.
Proposal 3: Only use SU-MIMO test setup, i.e., one tested UE.
Proposal 4: Use 16Tx ports with (N1, N2) = (4,2), (O1, O2) = (4,4) to reduce the test complexity.
Proposal 5: Configure only two beams in beam steering model for Rel-15 Type II codebook test.
Proposal 6: For specifying beam steering model into specification, use Equation 1 to support more than 2 beams.
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