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1. Introduction 
In RAN4#97e PMI reporting requirements with eType II codebook was discussed and way forward [1] was agreed. In this contribution we present simulation results for PMI reporting with eType II codebook.  
2. Discussion
In RAN4#97e, the following agreements were made for PMI reporting with eType II codebook.
	· 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
· Further study and define proper performance requirements if needed under MU-MIMO scenario in Rel-17 performance enhancement WI.



For PMI reporting with Type II codebook with SU-MIMO test setup, the following simulation assumptions were made agreed:
· Number of CSI-RS ports:
· 16 ports with (N1,N2) = (4,2) and (O1,O2)=(4,4)
· Number of PMI Sub-bands per CQI Sub-band
· R = 1
· Codebook parameter configuration 
· paramCombination-r16: 6, with L =4, pν =1/2, β=1/2 
· Sub-band Size:
· 4 for FDD with 15kHz SCS, 10MHz CBW
· 8 for TDD with 30kHz SCS, 40MHz CBW
· Channel Model
· TDLA30-5
· MIMO Correlation
· XP Medium (as baseline)
· MCS and Rank 
· MCS 20 (64QAM Table), Rank 2
· Beam-Steering Model
· How to specify beam steering model into specification. 
· Same as specified in B.2.3B.4A of TS 36.101
· Enable two independent beam directions applying the beam for comparison both eType II and Type I cookbook simulation

The simulation results are presented below. The metric used is 90% max TP to be consistent with exiting PMI reporting requirements.

Table 1: Simulation results for eType II vs Type I codebook
	TDLA-30-5Hz
XP-Medium
	eType II
	Type I
	eType II
	Type I

	
	SNR @90% Max TP
	TP Gain
	SNR @90% Max TP
	TP Gain
	SNR @70% Max TP
	TP Gain
	SNR @70% Max TP
	TP Gain

	FDD
	16x2
	9.54
	3.40
	14.47
	2.02
	7.21
	8.36
	11.05
	2.40

	
	16x4
	7.04
	2.83
	9.69
	2.10
	4.96
	3.49
	7.21
	2.43

	TDD
	16x2
	9.45
	3.47
	14.27
	2.03
	7.52
	7.12
	11.46
	2.40

	
	16x4
	6.38
	3.01
	8.92
	2.32
	4.88
	3.51
	6.93
	2.57




From the results above, we see that eType II has ~5dB performance gain over Type I with 2 RX. The TP gain measured at 90% max TP is also distinguishable between eType II and Type I. With lower test point, for example 70% Max TP, the throughput gain would be higher with eType II and more distinguishable from Type I. For the agreed simulation parameters, test point of SNR @ 90% Max TP is suitable. 
Proposal #1: Define PMI reporting requirements with eType II codebook at 90% Max TP.

3. Conclusion
In this paper, we simulation results for PMI reporting requirements for eType II codebook. Our proposals are summarized below:
Proposal #1: Define PMI reporting requirements with eType II codebook at 90% Max TP.


Reference
[1].  R4-2017678, “Way forward on PMI reporting requirement for NR eMIMO”, Ericsson, Samsung.  



