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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, we present the simulation result of CSI 
2	Discussion
Based on the simulation assumption in [1], we provide the simulation result of CSI performance. Table A.1, Table A.2, Table A.3 and Table A.4 (in Appendix) are the initial simulation assumption for CQI, PMI and RI respectively. Table A.5 contains other detailed parameter setting in the simulation 
2.1 CQI 
In this paper, we provide the simulation result of static CQI test.
Figure 2.1.1~Figure 2.1.4 are the simulation result (CQI report distribution) for Static CQI test 1 and test 2 with 2RX and 4RX. The SNR selection is 0dB for Test 1 and 6dB for Test 2. Table 2.1.1~Table 2.1.4 are the corresponding BLER at the test point for median CQI, median CQI+1 and median CQI-1
Observation 1: For static CQI, similar performance requirement as LTE can be applied with very stable test result
LTE requirement:
· Wideband CQI should be within the set {median CQI-1, median CQI, median CQI+1} for more than [90%] of the time
· The PDSCH BLER using the transport format indicated by median CQI-1 should be less than or equal to [0.1]. Furthermore, the PDSCH BLER using the transport format indicated by median CQI+1 should be greater than or equal to [0.1]
Figure 2.1.1 Static CQI – Test 1 2TX x 2RX Rank2 0dB
[image: ]
Table 2.1.1 Static CQI – Test 1 2RX BLER
	CQI 
	MCS
	BLER

	1
	0
	0

	2
	1
	0

	3
	3
	1



Figure 2.1.2 Static CQI – Test 1 2TX x 4RX Rank2 0dB
[image: ]
Table 2.1.2 Static CQI – Test 1 4RX BLER
	CQI 
	MCS
	BLER

	2
	1
	0

	3
	3
	0

	4
	5
	1



Figure 2.1.3 Static CQI – Test 2 2TX x 2RX Rank2 6dB
[image: ]
Table 2.1.3 Static CQI – Test 2 2RX BLER
	CQI 
	MCS
	BLER

	3
	3
	0

	4
	5
	0

	5
	7
	1



Figure 2.1.4 Static CQI – Test 2 2TX x 4RX Rank2 6dB [image: ]
Table 2.1.4 Static CQI – Test 2 4RX BLER
	CQI 
	MCS
	BLER

	4
	5
	0

	5
	7
	0

	6
	9
	0.163



2.2 Wideband PMI
Figure 2.2.1~Figure 2.2.8 are the simulation result for PMI test 1 and test 2

Observation 2: For wideband PMI, similar performance requirement as LTE can be applied () with very stable test result 
LTE requirement:
· 




1-1.  is 60% of the maximum throughput obtained at using random precoding, and  the throughput measured at with precoders configured according to the UE reports. 
· 




1-2. is 70% of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding. 
Observation 3: For wideband PMI, the difference between follow UE and random mode is larger in Rank1. The requirement for low rank can be higher than high rank
Figure 2.2.1 Wideband PMI – Test 1 8TX x 2RX Rank1
[image: ]
Figure 2.2.2 Wideband PMI – Test 1 8TX x 2RX Rank2
[image: ]
Figure 2.2.3 Wideband PMI – Test 1 8TX x 4RX Rank1
[image: ]
Figure 2.2.4 Wideband PMI – Test 1 8TX x 4RX Rank2
[image: ]
Figure 2.2.5 Wideband PMI – Test 2 8TX x 2RX Rank1
[image: ]
Figure 2.2.6 Wideband PMI – Test 2 8TX x 2RX Rank2
[image: ]
Figure 2.2.7 Wideband PMI – Test 2 8TX x 4RX Rank1
[image: ]
Figure 2.2.8 Wideband PMI – Test 2 8TX x 4RX Rank2
[image: ]

2.3 RI
TBD
[bookmark: _GoBack]
3	Conclusions
In the contribution, we provide our simulation on Static CQI and wideband PMI. We have the following observations:
Observation 1: For static CQI, similar performance requirement as LTE can be applied with very stable test result
Observation 2: For wideband PMI, similar performance requirement as LTE can be applied with very stable test result
Observation 3: For wideband PMI, the difference between follow UE and random mode is larger in Rank1. The requirement for low rank can be higher than high rank
4	Reference
[1] R4-1809358, “Way forward on NR UE CSI requirements”, Samsung

Appendix
Table A.1 Static COI test cases 
	Parameter
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)
	Test 3 (FR2)

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

	Transmission Scheme
	1
	1
	1

	Duplex Mode
	FDD
	TDD
	TDD

	DLUL configuration
	N.A
	FFS
	FFS

	Propagation channel
	AWGN
	AWGN
	AWGN

	Correlation and antenna configuration
	2Rx 2*2 with 
[1 j; 1 –j]
4Rx: 2*4 with 
[1 1 j j; 1 1 –j -j]
	2Rx 2*2 with 
[1 j; 1 –j]
4Rx: 2*4 with 
[1 1 j j; 1 1 –j -j]
	2Rx 2*2 with FFS

	resourceConfigType
	Periodic
	Periodic
	Periodic

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

	NZP CSI-RS ports
	2
port {3000,3001}
	2
port {3000,3001}
	2
port {3000,3001}

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

	CSI-IM configuration
	FFS
	FFS
	FFS

	reportConfigType
	periodic
	periodic
	periodic

	Reporting periodicity and   slot offset
	FFS
	FFS
	FFS

	Codebook Restriction
	010000 (fixed rank2)
	010000 (fixed rank2)
	010000 (fixed rank2)

	Reporting granularity
	Wide-band
	Wide-band
	Wide-band

	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 A.2 Fading COI test cases 
	Parameter
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)
	Test 3 (FR2)

	Bandwidth/SCS
	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
	2Rx 2*2  
4Rx: 2*4 
[ULA  High]
	2Rx 2*2  
4Rx: 2*4 
[ULA  High]
	2Rx 2*2 
FFS

	resourceConfigType
	Periodic 
	Periodic 
	Periodic 

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

	NZP CSI-RS ports
	2
port {3000,3001}
	2
port {3000,3001}
	2
port {3000,3001}

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

	CSI-IM configuration
	FFS
	FFS
	FFS

	reportConfigType
	periodic
	periodic
	periodic

	Reporting periodicity and   slot offset
	FFS
	FFS
	FFS

	Codebook Restriction
	000001
	000001
	000001

	Reporting granularity  
	Wide-band
	Wide-band
	Wide-band

	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 A.3 Wideband PMI test cases 
	Parameter
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)
	Test 3 (FR2)

	Bandwidth/SCS
	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

	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

	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



Table A.4 RI test cases 
	Parameter
	Test 1 (FR1 FDD)
	Test 2 (FR1 FDD)
	Test 3 FR2 

	Bandwidth/SCS
	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
	2Rx 2*2  
4Rx: 4*4
[ULA  Low
ULA  High]
	2Rx 2*2  
4Rx: 4*4 
[ULA  Low
ULA  High]
	2Rx 2*2 
FFS

	resourceConfigType
	Periodic 
	Periodic 
	Periodic 

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

	NZP CSI-RS ports
	2/4
	2/4
	2

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

	CSI-IM configuration
	FFS
	FFS
	FFS

	reportConfigType
	periodic
	periodic
	periodic

	Reporting periodicity and   slot offset
	FFS
	FFS
	FFS

	Codebook Restriction
	FFS
	FFS
	FFS

	Reporting granularity  
	Wide-band
	Wide-band
	Wide-band

	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 A.5 CSI simulation detailed parameter setting
	Items
	Setting
	Notes

	TDD UL/DL configurations
	· FR1 TDD: 7D1S2U, S =  6D:4G:4U
· FR2 TDD
· Configuration 1: DDDSU, S=10D:2G:2U
Configuration 2: DDSU, S=11D+3G
	

	HARQ
	No HARQ retransmission
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