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Introduction
In last RAN4 meeting, below PMI test cases agreed in [1]
	· 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 (Wideband)
· Test 1: FR1 FDD   10MHz &15kHz ,  4*2, 4*4
· Test 2: FR1 TDD    40MHz&30kHz,   4*2, 4*4


In this contribution, simulation results for PMI test cases were provided.
Discussion
Simulation assumption
Table 1: 8Tx (FR1) and 2Tx (FR2) wideband PMI test cases
	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
	7D1S2U
	DDDSU

	Propagation channel
	 
	TDL_A 30ns, 5Hz
	TDL_A 30ns, 10Hz
	TDL_A 30ns, 75Hz

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

	CSI-RS resource setting (aperiodic)

	resourceConfigType
	 
	aperiodic 
	aperiodic 
	aperiodic 

	CSI-RS/CSI-IM periodicity and slot offset 
	 
	5slot 1 slot offset
	5slot 1 slot offset
	5slot 1 slot offset

	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) (4,1)
	(2,2) (4,1)
	N.A

	(O1,O2)
	 
	(4,4) (4,1)
	(4,4) (4,1)
	N.A

	CodebookMode
	 
	1
	1
	N.A

	Codebook Restriction
	 
	FFS
	FFS
	FFS

	Reporting granularity  
	 
	Wide-band
	Wide-band
	Wide-band

	Rank
	 
	2
	2
	1

	FRC
	 
	MCS13
	MCS13
	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


Table 2: 4Tx Wideband PMI test (FR1)
	Parameter
	Unit
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)

	System parameter

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

	Transmission Scheme
	 
	1
	1

	Duplex Mode
	 
	FDD 
	TDD

	DLUL configuration
	 
	N.A
	7D1S2U

	Propagation channel
	 
	TDL_C 100ns TDL_A 30ns, 5Hz
	TDL_C 100ns TDL_A 30ns, 10Hz

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

	CSI-RS resource setting (aperiodic)

	resourceConfigType
	 
	aperiodic 
	aperiodic 

	CSI-RS/CSI-IM periodicity and slot offset 
	 
	5slots, 1 slot offset
	5slotss, 1 slot offset

	NZP CSI-RS ports
	 
	4
port {3000…3003}
	4
port {3000…30003}

	NZP CSI-RS configuration
CDM type/CSIRS resource mapping/CSI-RS-Density
	 
	[FD-CDM2 density 1 (row 4)]
	[FD-CDM2 density 1 (row 4)]

	CSI-IM configuration
	 
	FFS
	FFS

	CSI report setting (aperiodic)

	reportConfigType
	 
	aperiodic
	aperiodic

	Reporting periodicity and   slot offset
	 
	FFS
	FFS

	(N1,N2)
	 
	(2,1)
	(2,1)

	(O1,O2)
	 
	(4,-)
	(4,-)

	CodebookMode
	 
	1
	1

	Codebook Restriction
	 
	FFS
	FFS

	Reporting granularity  
	 
	Sub-band Wideband
	Sub-band Wideband

	Rank
	 
	1
	1

	FRC
	 
	MCS13
	MCS13

	Physical channel for reporting
	 
	PUSCH
	PUSCH

	PUCCH reporting format
	 
	FFS
	FFS

	CQI table 
	 
	Table 2 with 256QAM
	Table 2 with 256QAM



Simulation results 
Simulation results for FR1 FDD
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	Figure 1 MCS 13 Rank1 with 4Tx2Rx WB PMI
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	Figure 2 MCS 13 Rank1 with 4Tx4Rx WB PMI
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	Figure 3 MCS 13 Rank2 with 8Tx2Rx WB PMI
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	Figure 4 MCS 13 Rank2 with 8Tx4Rx WB PMI


Simulation results for FR1 TDD

	[image: ]
	[image: ]

	Figure 5 MCS 13 Rank1 with 4Tx2Rx WB PMI
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	Figure 6 MCS 13 Rank1 with 4Tx4Rx WB PMI
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	Figure 7 MCS 13 Rank2 with 8Tx2Rx WB PMI
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	Figure 8 MCS 13 Rank2 with 8Tx4Rx WB PMI



Reference SNR points with following PMI at 70% TP and relative throughput ratio as summarized in table below for FR1.
	Test cases
	FDD
	TDD

	4Tx2Rx WB PMI with MCS13 rank1
	6.2 dB/1.84
	6.2dB/1.79

	4Tx4Rx WB PMI with MCS13 rank1
	4.4 dB/1.79
	4.5 dB/1.81

	8Tx2Rx WB PMI with MCS13 rank2
	10.9 dB/1.98
	7.1 dB/2.1

	8Tx4Rx WB PMI with MCS13 rank2
	11.1 dB/2.02
	8.5 dB/2.20



Simulation results for FR2 TDD
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	Figure 9 MCS 13 Rank1 with 2Tx2Rx WB PMI (ULA Low)
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	Figure 10 MCS 13 Rank1 with 2Tx2Rx WB PMI (XP High)
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	Figure 11 MCS 13 Rank1 with 2Tx2Rx WB PMI (XP Medium)


Reference SNR points with following PMI at 70% TP and relative throughput ratio as summarized in table below for FR2.
	Test cases
	TDD

	[bookmark: _GoBack]2Tx2Rx WB PMI with MCS13 rank1 (ULA Low)
	4.5 dB/1.12

	2Tx2Rx WB PMI with MCS13 rank1 (XP High)
	4.4dB/1.11

	2Tx2Rx WB PMI with MCS13 rank1 (XP Medium)
	4.4 dB/1.12

	2Tx2Rx WB PMI with MCS13 rank1 (ULA Medium)
	



Analysis
Based on simulation results above, we have below proposals and observations.
Proposal 1: For FR1 4Tx PMI test, test requirement as 1.4 for FDD, TDD and 2Rx/4Rx.
Proposal 2: For FR1 8Tx PMI test cases, test requirement as 1.5 for FDD, TDD and 2Rx/4Rx.
Observation 1: For FR2, with 2Tx ULA Low, XP High, XP Medium correlation channel, throughput gain is marginal (around 1.1) and hard to define performance requirements to discriminate UE behaviour.
Observation 2: For FR2, with 2Tx ULA Medium correlation, throughput gain is around and feasible to define performance requirements under this configuration.
Proposal 3: For FR2, introducing 2Tx PMI test case under ULA Medium correlation:
· Test requirement as xxx
Conclusion
In this contribution, simulation results for agreed PMI test cases were provided.
Proposal 1: For FR1 4Tx PMI test, test requirement as xxx
Proposal 2: For FR1 8Tx PMI test cases, test requirement as 1.5 for FDD, TDD and 2Rx/4Rx.
Observation 1: For FR2, with 2Tx ULA Low correlation channel, throughput gain is marginal (around 1.1) and hard to define performance requirements to discriminate UE behaviour.
Observation 2: For FR2, with 2Tx XP high correlation, throughput gain is around and feasible to define performance requirements under this configuration.
Proposal 3: For FR2, introducing 2Tx PMI test case under XP high correlation:
· Test requirement as xxx
Reference
[1] R4-1811693, “Way forward on NR UE CSI requirements”, Samsung
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