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Introduction
In last RAN4 meeting, list of test cases has been captured in WF [1]:
	· Static CQI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 2: FR1 TDD    40MHz&30kHz,   2*2, 2*4
· Test 3: FR2 100MHz& 120kHz, 2*2
· Wideband fading CQI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 2: FR1 TDD    40MHz&30kHz,   2*2, 2*4
· Test 3: FR2 100MHz& 120kHz, 2*2
· Wideband PMI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  8*2, 8*4
· Test 2: FR1 TDD    40MHz&30kHz,   8*2, 8*4
· Test 3: FR2            100MHz& 120kHz, 2*2
· 4Tx PMI test cases  (FFS for wideband or sub-band)
· Test 1: FR1 FDD   10MHz &15kHz ,  4*2, 4*4
· Test 2: FR1 TDD    40MHz&30kHz,   4*2, 4*4
· Sub-band CQI test cases (2nd priority)
· Test 1: FR1 FDD  10MHz&15kHz, 2*2,2*4
· Test 2: FR1 TDD   40MHz&30kHz, 2*2,2*4
· RI test
· Test 1: FR1 FDD   10MHz&15kHz, 2*2,4*4 
· Test 2: FR1 TDD   40MHz&30kHz, 2*2,  4*4
· Test 3: FR2  100MHz&120kHz, 2*2


In this contribution, initial simulation results for PMI test cases provided.
Discussion
Simulation assumption
	Parameter
	Unit
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)
	Test 3 (FR2)

	System parameter

	Bandwidth/SCS
	MHz/kHz
	10MHz /15kHz
	40MHz/30kHz
	100MHz/120kHz

	Transmission Scheme
	 
	1
	1
	1

	Duplex Mode
	 
	FDD 
	TDD
	TDD

	DLUL configuration
	 
	N.A
	 FFS
	FFS

	Propagation channel
	 
	TDL_A 30ns, 5Hz
	TDL_A 30ns, 10Hz
	FFS

	Correlation and antenna configuration
	 
	8*2
8*4
[XP spatially High]
	8*2
8*4
[XP spatially High]
	2*2
FFS

	CSI-RS resource setting (aperiodic)

	resourceConfigType
	 
	aperiodic 
	aperiodic 
	aperiodic 

	CSI-RS/CSI-IM periodicity and slot offset 
	 
	5/0
	5/0
	5/0

	NZP CSI-RS ports
	 
	8
port {3000…3007}
	8
port {3000…30007}
	2
port {3000,3001}

	NZP CSI-RS configuration
CDM type/CSIRS resource mapping/CSI-RS-Density
	 
	[CDM4,density 1 (row 9)]
	[CDM4,density 1 (row 9)]
	[FD-CDM2/density 1]

	CSI-IM configuration
	 
	FFS
	FFS
	FFS

	CSI report setting (aperiodic)

	reportConfigType
	 
	aperiodic
	aperiodic
	aperiodic

	Reporting periodicity and   slot offset
	 
	FFS
	FFS
	FFS

	(N1,N2)
	 
	(2,2)
	(2,2)
	N.A

	(O1,O2)
	 
	(4,4)
	(4,4)
	N.A

	CodebookMode
	 
	1
	1
	N.A

	Codebook Restriction
	 
	FFS
	FFS
	FFS

	Reporting granularity  
	 
	Wide-band
	Wide-band
	Wide-band

	Rank
	 
	1/2
	1/2
	1/2

	FRC
	 
	MCS4/MCS13
	MCS4/MCS13
	MCS4/MCS13

	Physical channel for reporting
	 
	PUSCH
	PUSCH
	PUSCH

	PUCCH reporting format
	 
	FFS
	FFS
	FFS

	CQI table 
	 
	Table 2 with 256QAM
	Table 2 with 256QAM
	Table 1 without 256QAM


Additional for sub-band PMI, we also evaluated with 4Tx Sub-band PMI test cases in FR1 with TDL-C 100ns and 10Hz channel model.
For MCS and rank, two options evaluated:
· Option 1: MCS 4 with rank1
· Option 2: MCS 13 with rank2
Simulation results 
Simulation results for FR1 FDD
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	Figure 1 MCS 4 Rank1 with 8Tx2Rx WB PMI
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	Figure 2 MCS 13 Rank2 with 8Tx4Rx WB PMI
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	Figure 3 MCS 4 Rank1 with 4Tx2Rx WB PMI
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	Figure 4 MCS 4 Rank1 with 4Tx4Rx WB PMI


Simulation results for FR1 TDD
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	Figure 5 MCS 4 Rank1 with 8Tx2Rx WB PMI
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	Figure 6 MCS 13 Rank2 with 8Tx4Rx WB PMI
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	Figure 7 MCS 4 Rank1 with 4Tx2Rx WB PMI
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	Figure 8 MCS 4 Rank1 with 4Tx4Rx WB PMI



Reference SNR points with following PMI and relative TP summarized in table below for FR1 
	Test cases
	FDD
	TDD

	4Tx2Rx WB PMI with MCS4 rank1
	-3.8dB/2.2
	-1.8dB/1.68

	4Tx4Rx WB PMI with MCS13 rank2
	10.0dB/1.46
	10.5dB/1.36

	8Tx2Rx WB PMI with MCS4 rank1
	<-5dB/N.A
	-4.2dB/3.5

	8Tx4Rx WB PMI with MCS13 rank2
	7.3 dB/2.1
	9.2dB/1.7



Simulation results for FR2 TDD
To be updated

Analysis
For FR1 4Tx PMI test cases, it’s still FFS whether wideband or sub-band PMI test cases. In order to ensure test coverage with different Tx ports, we preferred to use sub-band PMI test cases.
P1: Using sub-band mode for 4Tx PMI test cases
For 8 TX ports: (N1,N2) = (2,2)/(4,1), (O1, O2) = (4,4)/(4,1), two configurations list in last RAN4 meeting. From UE processing aspect, configuration 1 has larger codebook size then configuration 2 (4 times compared to configuration2). 
In order to verify UE processing capability and save RAN4 work load and test effort, we proposed to use configuration 1 introducing 8Tx PMI test cases.
P2: Using (N1, N2) =(2,2), (O1,O2) = (4,4) for 8ports PMI test cases
For proper MCS selection, we observed that SNR points at 70% TP with rank1 transmission for following PMI is lower than 0dB which is not favourable to introduce test cases. With above observations, we proposed to use MCS 13 Rank1 for 4Tx test cases and MCS 13 rank2 for 8Tx test cases in FR1.
P3: Using MCS 13 Rank1 for 4Tx PMI test cases, MCS 13 Rank2 for 8Tx PMI test cases
For test metric and test point, it’s feasible reusing LTE test metric and test point to differentiate different UE behaviours and PMI reporting accuracy in FR1.
P4: Reusing LTE test metric and test point at least for FR1 test PMI test cases: Relative Throughput ratio between following PMI and random PMI at SNR point corresponding to 70% TP with follow PMI.
 

Conclusion
In this contribution, we provided initial simulation results for PMI test cases with below observations:
· For proper MCS selection, we observed that SNR points at 70% TP with rank1 transmission for following PMI is lower than 0dB which is not favourable to introduce test cases. With above observations, we proposed to use MCS 13 Rank1 for 4Tx test cases and MCS 13 rank2 for 8Tx test cases in FR1.
· For test metric and test point, it’s feasible reusing LTE test metric and test point to differentiate different UE behaviours and PMI reporting accuracy in FR1.
P1: Using sub-band mode for 4Tx PMI test cases
P2: Using (N1, N2) =(2,2), (O1,O2) = (4,4) for 8ports PMI test cases
P3: Using MCS 13 Rank1 for 4Tx PMI test cases, MCS 13 Rank2 for 8Tx PMI test cases
P4: Reusing LTE test metric and test point at least for FR1 test PMI test cases: Relative Throughput ratio between following PMI and random PMI at SNR point corresponding to 70% TP with follow PMI.
Reference
[1] R4-1809358, “Way forward on NR UE CSI requirements”, Samsung
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