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1	Introduction
RAN4#97-e agreed with the way forward on Rel-16 eType-II PMI reporting requirements [1]. 
	· Introduce Rel-16 eType II codebook requirements with SU-MIMO set-up under the condition that with proper test parameters, test metric/test requirements and test procedure to ensure enough performance difference over than Type I i.e. UE which employ Type I reporting will fail in the test case ​
· Test metric:
· Following PMI (eType II )/Random PMI (Type I codebook) (gamma values)  based on the assumption that there are ensure enough performance difference over than Type I i.e. UE which employ Type I reporting will fail in the test case ​
· This test metric applied to UE which support eType II codebook feedback irrespective whether supporting Type I codebook feedback or not ​
· FFS: Whether to check UE reported codebook not only within Type I codebook set



This contribution discusses the Rel-16 eType-II PMI reporting test according to our simulation results [2]. 
2	Discussion
Table 1 and Table 2 show the throughput ratio difference for FDD and TDD, respectively, where the throughput gain difference Δ is defined as 
Δ = γeType-II - γType-I, where
γeType-II: Throughput ratio of followed Rel-16 eType-II and random Type-I.
γType-I: Throughput ratio of followed Type-I and random Type-I. 
[bookmark: _Ref60667773]Table 1	Gain difference with different SNR test points (FDD, low correlation matrix). 
	Antenna configuration
	Metric
	Δ of SNR test points of 95% of max Tput with follow eType-II PMI
	Δ of SNR test points of 90% of max Tput with follow eType-II PMI
	Δ of SNR test points of 70% of max Tput with follow eType-II PMI

	16Tx / 2Rx
	γeType-II
	1.9
	2.1
	2.8

	
	γType-I
	1.6
	1.8
	1.8

	
	Δ
	0.3
	0.3
	1.0

	16Tx / 4 Rx
	γeType-II
	2.0
	2.1
	2.2

	
	γType-I
	1.5
	1.6
	1.6

	
	Δ
	0.5
	0.5
	0.6



[bookmark: _Ref60667775]Table 2	Gain difference with different SNR test points (TDD, low correlation matrix). 
	Antenna configuration
	Metric
	Δ of SNR test points of 95% of max Tput with follow eType-II PMI
	Δ of SNR test points of 90% of max Tput with follow eType-II PMI
	Δ of SNR test points of 70% of max Tput with follow eType-II PMI

	16Tx / 2Rx
	γeType-II
	2.2
	2.4
	3.1

	
	γType-I
	2.0
	2.0
	2.1

	
	Δ
	0.2
	0.4
	1.0

	16Tx / 4Rx
	γeType-II
	2.0
	2.2
	2.2

	
	γType-I
	1.7
	1.8
	1.9

	
	Δ
	0.3
	0.4
	0.3



Table 1 and Table 2 summarize gain difference (Δ) with different SNR test points for FDD and TDD, respectively. 
In general, it is observed the larger gain difference (Δ) with the SNR test points of 70% of maximum throughput with followed eTYpe-II PMI reporting, that is, lower SNR test points. If we focus on the SNR test points with 70% of the maximum throughput with follow eType-II PMI reporting, Δ with 2Rx is more than 1.0, but that with 4Rx is less significant (0.5 for FDD and 0.3 for TDD). This means that there may not be sufficient gain difference to distinguish between eType-II PMI reporting and Type-I PMI reporting. 
Since it is important to make sure to set the test points so that the UE reports the correct eType-II PMI codebook we propose:
Proposal 1: Define performance requirements with eType II codebook using low antenna correlation.
Proposal 2: Set the SNR test point at 70% of the maximum throughput with followed eType-II PMI reporting where the gain ratio should be calculated.
Proposal 3: Set the required throughput ratio larger than γType-I, i.e., 
	
	2Rx
	4Rx

	FDD 
	2.5
	1.9

	TDD
	2.8
	1.9



3	Summary
Proposal 1: Define performance requirements with eType II codebook using low antenna correlation.
Proposal 2: Set the SNR test point at 70% of the maximum throughput with followed eType-II PMI reporting where the gain ratio should be calculated.
Proposal 3: Set the required throughput ratio larger than γType-I, i.e., 
	
	2Rx
	4Rx

	FDD 
	2.5
	1.9

	TDD
	2.8
	1.9
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[bookmark: _Ref60661724]Table 3	Summary of simulation results for FDD.
	Antenna configuration
	correlation
	Codebook
Follow mode
	SNR [dB 95% max TP]
	Gain [95% mark]
	SNR [dB 90% max TP]
	Gain [90% mark]
	SNR [dB 70% max TP]
	Gain [70% max TP]

	16Tx / 2Rx
	Medium
	eType II
	11.9
	2.0
	10.1
	2.3
	6.3
	2.9

	
	
	Type I 
	17.8
	1.3
	15.8
	1.5
	11.0
	1.6

	
	Low
	eType II
	11.6
	1.9
	9.7
	2.1
	5.9
	2.8

	
	
	Type I 
	13.8
	1.6
	11.9
	1.7
	8.6
	1.7

	16Tx / 4Rx
	Medium
	eType II
	7.0
	2.2
	5.8
	2.3
	3.4
	2.4

	
	
	Type I 
	10.2
	1.7
	9.1
	1.7
	6.6
	1.6

	
	Low
	eType II
	7.0
	2.0
	5.8
	2.1
	3.7
	2.2

	
	
	Type I 
	9.7
	1.5
	8.7
	1.6
	6.0
	1.6



[bookmark: _Ref60661898]Table 4	Summary of simulation results for TDD.
	Antenna configuration
	correlation
	Codebook
	SNR [dB 95% max TP]
	Gain [95% mark]
	SNR [dB 90% max TP]
	Gain [90% mark]
	SNR [dB 70% max TP]
	Gain [70% max TP]

	16Tx / 2Rx
	Medium
	eType II
	8.6
	2.7
	7.3
	3.0
	4.6
	5.5

	
	
	Type I 
	11.6
	2.0
	10.5
	2.2
	8.2
	2.1

	
	Low
	eType II
	8.5
	2.2
	7.2
	2.4
	4.6
	3.1

	
	
	Type I 
	10.4
	2.0
	9.1
	2.0
	6.6
	2.0

	16Tx / 4Rx
	Medium
	eType II
	4.7
	2.4
	3.8
	2.4
	2.1
	2.8

	
	
	Type I 
	5.8
	2.3
	5.2
	2.2
	2.9
	2.3

	
	Low
	eType II
	5.1
	2.0
	4.0
	2.2
	2.3
	2.2

	
	
	Type I 
	6.9
	1.6
	5.8
	1.7
	3.4
	1.8
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