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1 Introduction

This contribution summarizes simulation assumptions for CSI performance requirements on NR.
2 Simulation assumptions for CSI performance requirements
Under Rel-15, such test cases will be introduced for CSI performance requirements:
· Static CQI test cases (Periodic)
· Test 1.1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 1.2: FR1 TDD    40MHz&30kHz,   2*2, 2*4
· Test 1.3: FR2 TDD
100MHz& 120kHz, 2*2
· Wideband fading CQI test cases
· Test 2.1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4 (periodic) 
· Test 2.2: FR1 TDD    40MHz&30kHz,   2*2, 2*4 (periodic)
· Test 2.3: FR2 TDD
100MHz& 120kHz, 2*2 (aperiodic)
· Sub-band CQI test cases (Periodic)
· Test 3.1: FR1 FDD   10MHz &15kHz 
· Test 3.2: FR1 TDD    40MHz&30kHz
· Wideband PMI test cases (aperiodic)
· Test 4.1: FR1 FDD   10MHz &15kHz ,  4*2, 4*4
· Test 4.2: FR1 TDD    40MHz&30kHz,   4*2, 4*4
· Test 4.3: FR1 FDD   10MHz &15kHz ,  8*2, 8*4
· Test 4.4: FR1 TDD    40MHz&30kHz,   8*2, 8*4
· Test 4.5: FR2 TDD
100MHz& 120kHz, 2*2
· Test 4.6: FR2 TDD
100MHz&120kHz, 2*2 with TDD  DL-UL pattern DDDSU, S= 12D2G2U
· RI test 
· Test 5.1: FR1 FDD   10MHz&15kHz, 2*2,4*4 (periodic)
· Test 5.22: FR1 TDD   40MHz&30kHz, 2*2,  4*4 (periodic)
· Test 5.3: FR2 TDD
100MHz&120kHz, 2*2 (aperiodic)
2.1 Common parameters

· CHBW and SCS
· Case 1: FR1 FDD 10MHz CBW + 15kHz SCS
· Case 2: FR1 TDD 40MHz CBW + 30kHz SCS
· Case 3: FR2 TDD 100MHz CBW + 120kHz SCS
· CQI table 
· For FR1 CQI table 2 for CQI test cases and CQI table 1 for PMI test cases
· For FR2 CQI table 1
· TDD DL-UL configuration
· FR1 30kHz: 7D1S2U, S =  6D:4G:4U (FR1.30-1)
· FR2 120kHz:
· DDSU, S=11D+3G (FR2.120-2) applied for all FR2 CSI test cases except for PMI test case 4.6
· DDDSU, S= 10D2G2U(FR2.120-1) applied for FR2 PMI test case 4.6 only 
· PDSCH scheduling Type: 
· Type A, Bundle size 2
· skip scheduling PDSCH in special sub-frames
· DMRS configurations: 
· Type 1, 1 front loaded symbol + 1 additional DMRS symbol
· TDM for DMRS and PDSCH
· Number of PDSCH DMRS CDM group(s) without data: 2
· Control symbols assumption: 
· FR1: Symbols #0 and 1 in each slot
· FR2: Symbol #0 and 1 in each slot
· Do not schedule PDSCH in in control symbols time duration
· HARQ: 
· For PMI, RV sequence ={0,2,3,1}
· For RI and CQI test cases ,no retransmission
· PTRS, TRS configuration:
· TRS: 20ms periodicity, 2 slots pattern, with offset  10ms, Bandwidth: full BWP,0 dB boosting
· PTRS: [only configured for FR2 with port 1, per 2PRB in frequency domain, per symbol in time domain]
· PBCH configuration: 
· [PBCH overhead: Skip scheduling PDSCH for PBCH slot i.e. slot 0 per radio frame (20ms periodicity)]
· Skip scheduling PDSCH in CSI-RS and special sub-frames during CSI test cases
· NZP CSI-RS configurations
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	Row 3, (6,-)
	Row 4,(0,-)
	Row 8,(4,6)

	First OFDM symbol in the PRB used for CSI-RS (l0)
	13
	13
	5

	Number of CSI-RS ports (X)
	2
	4
	8

	CDM Type
	FD-CDM2
	FD-CDM2
	CDM4 (FD2,TD2)

	Density (ρ)
	1
	1
	1


	Parameters
	FR1
	FR2

	First subcarrier index in the PRB used for CSI-RS (k0)
	Row 5, 4
	Row 4,  8

	First OFDM symbol in the PRB used for CSI-RS (l0)
	9
	13

	Number of CSI-RS ports (X)
	4
	4

	CDM Type
	FD-CDM2
	FD-CDM2

	Density (ρ)
	1
	1


· ZP CSI-RS configurations


· CSI-IM configurations

	Parameters    
	FR1
	FR2

	CSI-IM-RE-pattern    
	Pattern 0
	Pattern 1

	CSI-IM-ResourceMapping
(kCSI-IM,lCSI-IM)
	(4,9)
	(8,13) 


· CSI-RS resource/CSI reporting periodicity slot offset & minimum CSI delay for periodic CSI reporting 
· FR1 FDD 15 kHz: 
· 5/1 with minimum CSI delay 8ms (8 slots)
· FR1 TDD 30 kHz: 
· 10/1 with minimum CSI delay 9.5ms (19 slots)
· FR2 TDD 120 kHz:
· 8/1 (TDD DL-UL pattern DDSU) with minimum CSI delay 8.375 ms (67 slots)
· CSI-RS resource/CSI reporting interval and slot offset & minimum CSI delay for aperiodic CSI reporting
· FR1 FDD 15 kHz: 5/1
· For 4Tx wideband PMI test case 4.1, minimum CSI delay 6 ms (6 slots)
· For 8Tx wideband PMI test case 4.3, , minimum CSI delay 8 ms (8 slots)
· FR1 TDD 30 kHz: 10/1 
· For 4Tx wideband PMI test case 4.2, minimum CSI delay 5.5 ms (11 slots)  
· For 8Tx wideband PMI test case 4.4, minimum CSI delay 6.5 ms (13 slots)
· FR2 TDD 120 kHz: 
· For TDD DL-UL pattern DDSU (FR2.120-2): 8/1 with minimum CSI delay 1.375 ms ( 11 slots)
· Note: applied for all CSI test cases in FR2 except PMI test case 4.6
· For TDD DL-UL pattern DDDSU (FR2.120-1): 5/1 with minimum CSI delay 1.75ms (14 slots)
· Note: applied for FR2 PMI test case 4.6 only
· CSI reporting and CSI-RS resources Type  for FR2 PMI test cases, fading CQI test cases and RI test cases
· Aperiodic 
· Number of HARQ process number
· FR1 FDD: 4
· FR1 TDD: 8
· FR2 TDD: 8
· K1 value  (PDSCH-to-HARQ-timing-indicator) –(for information only)
· FR1 FDD 15kHz: [1]

· FR1 TDD 30kHz with TDD DL-UL pattern  FR1.30-1: 

[7] if mod(i,10) = 0
[5] if mod(i,10) = 2
[5] if mod(i,10) = 3
[4] if mod(i,10) = 4
[3] if mod(i,10) = 5
[3] if mod(i,10) = 6
I is slot index per radio frame with 0~19
· FR2 TDD 120kHz with TDD DL-UL pattern  FR2.120-2: 

[11] if mod(i,8) = 0
[7] if mod(i,8) = 4
[6] if mod(i,8) = 5
I is slot index per radio frame with 0~79

· FR2 TDD 120kHz with TDD DL-UL pattern  FR2.120-1: 

[3] if mod(i,5) = 0
[6] if mod(i,5) = 2
I is slot index per radio frame with 0~79
2.2 Periodic Static CQI test cases
Test Metric: 
· The reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time. 
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
	Parameter
	Unit
	Test  case 1.1 

Static CQI test (FR1 FDD)
	Test case 1.2

Static CQI test (FR1 TDD)
	Test case 1.3

Static CQI test (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 (FR1.30-1)
	DDSU (FR2.120-2)

	Propagation channel
	
	AWGN
	AWGN
	AWGN

	Correlation and antenna configuration
	
	2*2,2*4 
with static channel in TS38.101-4 Annex B
	2*2, 2*4 
with static channel in TS38.101-4 Annex B
	2*2 
with static channel in TS38.101-4 Annex B

	MCS Table 
	
	256 QAM
	256 QAM
	64QAM

	CSI-RS resource setting (periodic)

	resourceConfigType
	
	Periodic
	Periodic
	aperiodic

	CSI-RS/CSI-IM periodicity and slot offset
	
	5slot 1 slot offset
	10 slot, 1 slot offset
	8 slot, 1 slot offset

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

	CSI report setting (periodic)

	reportConfigType
	
	periodic
	periodic
	periodic

	Reporting periodicity and   slot offset
	
	5/1
	10/1
	8/1

	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

	Minimum CSI delay 
	
	8 ms
	9.5 ms
	8.375 ms


2.3 Wideband fading CQI test cases
Test Metric: 
· Test metric

· a)
a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least a % of the time;
· b)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ g ;
· c)
when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to  TBD.
MIMO & Channel model:

· FR1 FDD: TDL-A 30ns, 5Hz  with 2X2 ULA high and 2X4 XP High 
· FR1 TDD: TDL-A 30ns, 5Hz with 2X2 ULA high and 2X4 XP High 
· FR2 TDD: TDL-A 30ns, 35Hz with 2X2 XP High (aperiodic )
	Parameter
	Unit
	Test case  2.1

Fading CQI test (FR1 FDD)
	Test  case 2.2

Fading CQI test (FR1 TDD)
	Test  case 2.3

Fading CQI test (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
	DDSU

	Propagation channel
	 
	TDL_A 30ns, 5Hz
	TDL_A 30ns, 5Hz
	TDL_A 30ns, 35Hz

	Correlation and antenna configuration
	 
	2Rx 2*2  
4Rx: 2*4 
ULA  High for 2Rx
XP High for 4Rx
	2Rx 2*2  
4Rx: 2*4 
[ULA  High] for 2Rx
XP High  for 4Rx
	2Rx 2*2 
XP High

	resourceConfigType
	 
	Periodic 
	Periodic 
	aperiodic 

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

	reportConfigType
	 
	periodic
	periodic
	aperiodic

	Reporting periodicity and   slot offset
	 
	5/1
	10/1
	8/1

	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

	Minimum CSI delay
	
	8 ms
	9.5 ms
	1.375 ms


2.4 Fre-selective CQI test cases
· Test metric 
· a)
a sub-band differential CQI offset level of 0 shall be reported at least a % of the time but less than b % for each sub-band;
· b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ g;
· c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to TBD. 
· MIMO correlation and TxRx: 

· Option 1: 1*2 and 1*4
· Option2: 2*2 and 2*4 (baseline)
· Channel Model：Clause B.2.4 in TS 38.101-4, with a =1, the same h(t,τ) is used to describe the fading channel between every pair of Tx and Rx.
· FR1 FDD 10MHz: td =0.45us, fD =5Hz
· FR1 TDD 40MHz: td=0.1125us , fD =5Hz
	Parameter
	Unit
	Fre-selective CQI test (FR1 FDD)
	Fre-selective CQI test (FR1 TDD)

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

	Transmission Scheme
	 
	1
	1

	Duplex Mode
	 
	FDD 
	TDD

	DLUL configuration
	 
	N.A
	7D1S2U (FR1.30-1)

	Propagation channel
	 
	Clause B.2.4 in TS 38.101-4, with a =1,fd=5Hz and td =0.45us
	Clause B.2.4 in TS 38.10-4, with a =1,fd=5Hz and td=0.1125us

	Correlation and antenna configuration
	 
	Option 1: 1*2 and 1*4

Option2: 2*2 and 2*4 (baseline)
	Option 1: 1*2 and 1*4

Option2: 2*2 and 2*4 (baseline)

	MCS Table 
	
	256 QAM
	256 QAM

	resourceConfigType
	 
	Periodic 
	Periodic 

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

	reportConfigType
	 
	periodic
	periodic

	Reporting periodicity and   slot offset
	 
	5/1
	10/1

	Codebook Restriction
	 
	000001
	000001

	Reporting granularity  
	 
	Sub-band
	Sub-band

	Physical channel for reporting
	 
	PUSCH
	PUSCH

	PUCCH reporting format
	 
	FFS
	FFS

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

	Minimum CSI delay 
	
	8 ms
	9.5 ms


2.5 PMI test cases

Test metric: Reusing LTE test metric 
· Relative Throughput ratio between following PMI and random PMI at SNR point corresponding to [90]% TP with follow PMI.
FR1 4Tx PMI test cases
	Parameter
	Unit
	Test  4.1 (FR1 FDD)
	Test 4.2  (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 (FR1.30-1)

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

	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 

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

	CSI report setting (aperiodic)

	reportConfigType
	 
	aperiodic
	aperiodic

	Reporting interval and   slot offset
	 
	5/1
	10/1

	(N1,N2)
	 
	(2,1)
	(2,1)

	(O1,O2)
	 
	(4,-)
	(4,-)

	CodebookMode
	 
	1
	1

	Codebook Restriction
	 
	11111111
	11111111

	Reporting granularity  
	 
	Wideband
	Wideband

	Rank
	 
	1
	1

	MCS table
	
	64QAM table
	64QAM table

	FRC
	 
	MCS13
	MCS13

	Physical channel for reporting
	 
	PUSCH
	PUSCH

	PUCCH reporting format
	 
	FFS
	FFS

	CQI table 
	 
	Table 1 without 256QAM
	Table 1 without 256QAM

	Minimum CSI delay 
	
	6 ms
	5.5 ms


FR1 8Tx PMI test cases
	Parameter
	Unit
	Test 4.3 (FR1 FDD)
	Test 4.4 (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_A 30ns, 5Hz
	TDL_A 30ns, 5Hz

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

	CSI-RS resource setting (aperiodic)

	resourceConfigType
	 
	aperiodic 
	aperiodic 

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

	CSI report setting (aperiodic)

	reportConfigType
	 
	aperiodic
	aperiodic

	Reporting interval and   slot offset
	 
	3/1
	5/1

	(N1,N2)
	 
	 (4,1)
	 (4,1)

	(O1,O2)
	 
	 (4,1)
	 (4,1)

	CodebookMode
	 
	1
	1

	Codebook Restriction
	 
	0x FFFF
	0x FFFF

	Reporting granularity  
	 
	Wide-band
	Wide-band

	MCS Table 
	
	64QAM
	64QAM

	Rank
	 
	2
	2

	FRC
	 
	MCS13
	MCS13

	Physical channel for reporting
	 
	PUSCH
	PUSCH

	CQI table 
	 
	Table 1 without 256QAM
	Table 1 without 256QAM

	Minimum CSI delay 
	
	8 ms
	7 ms


FR2 2Tx PMI test cases
	Parameter
	Unit
	Test 4.5 
FR2 TDD with TDD DL-UL pattern DDSU
	Test 4.6 
FR2 TDD with TDD DL-UL pattern DDDSU

	System parameter

	Bandwidth/SCS
	MHz/kHz
	100MHz/120kHz
	100MHz/120kHz

	Transmission Scheme
	 
	1
	1

	Duplex Mode
	 
	TDD
	TDD

	DLUL configuration
	 
	DDSU (FR2.120-2)
	DDDSU (FR2.120-1)

	Propagation channel
	 
	TDL_A 30ns, 35Hz
	TDL_A 30ns, 35Hz

	Correlation and antenna configuration
	 
	2*2
Option 1: ULA Low

Option 2: ULA Medium 
	2*2
Option 1: ULA Low

Option 2: ULA Medium 

	CSI-RS resource setting (aperiodic)

	resourceConfigType
	 
	aperiodic 
	aperiodic 

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

	CSI report setting (aperiodic)

	reportConfigType
	 
	aperiodic
	aperiodic

	Reporting interval and   slot offset
	 
	8/1
	5/1

	(N1,N2)
	 
	N.A
	N.A

	(O1,O2)
	 
	N.A
	N.A

	CodebookMode
	 
	N.A
	N.A

	Codebook Restriction
	 
	001111
	001111

	Reporting granularity  
	 
	Wide-band
	Wide-band

	MCS Table 
	
	64QAM
	64QAM

	Rank
	 
	1
	1

	FRC
	 
	MCS13 
	MCS13 

	Physical channel for reporting
	 
	PUSCH
	PUSCH

	CQI table 
	 
	Table 1 without 256QAM
	Table 1 without 256QAM

	Minimum CSI delay 
	
	1.375 ms 
	1.75 ms 


2.6 RI test cases

· Test metric: 
· a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ g1;
· b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ g2;
· MIMO correlation and fading channel: 
· FR1 TDD: TDL_A 30ns, 5 Hz, ULA Low and ULA High
· FR1 FDD: TDL_A 30ns, 5Hz,ULA Low and ULA High
· FR2 TDD: TDL-A 30 ns, 35 Hz for ULA Low, XP High
· TxRx:
· 2Rx: 2Tx
· 4Rx: 2Tx and 4Tx
· Codebook restriction: (base line, other options not excluded)
· 2Tx
· 000011 for fixed RI = 1
· 010000 for fixed RI = 2
· 010011 for UE reported RI
· 4Tx
· 11111111 with N1 =2, N2 =1
· RI restriction: 00000010 for fixed Rank 2 and 00001111 for follow RI

· Test points :
· 2Rx 
	Test Number
	Test 1 (2X2)
	Test 2 (2X2)
	Test 3 (2X2)

	MIMO correlation
	ULA Low
	ULA Low
	ULA High for FR1

XP High for FR2

	Metric
	Gamma 2
	Gamma 1
	Gamma 1

	SNR
	FFS (Low)
	FFS (High)
	FFS (High)


· 4Rx 
	Test Number
	Test 1  (2X4)
	Test 2 (2X4)
	Test 3 (2X4)
	Test 4 (4X4)

	MIMO correlation
	ULA Low
	ULA Low
	ULA High
	ULA Low

	Metric
	Gamma 2
	Gamma 1
	Gamma 1
	Gamma 2

	SNR
	FFS (Low)
	FFS (medium)
	FFS (medium)
	FFS (High)


	Parameter
	Unit
	Test 1 (FR1 FDD)
	Test 2 (FR1 FDD)
	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

	MCS table
	
	256 QAM
	256 QAM
	64 QAM

	DLUL configuration
	 
	N.A
	7D1S2U (FR1.30-1)
	DDSU (FR2.120-2)

	Propagation channel
	 
	TDL_A 30ns, 5Hz
	TDL_A 30ns, 5Hz
	TDL_A 30ns, 35Hz

	Correlation and antenna configuration
	 
	2Rx:
2*2  ULA Low, ULA High
4Rx:

2*4 ULA Low, ULA High

4*4 ULA  Low

	2Rx:
2*2  ULA Low, ULA High
4Rx:

2*4 ULA Low, ULA High

4*4 ULA  Low
	2Rx: 2*2 
ULA Low, XP High

	CSI-RS resource setting (periodic)

	resourceConfigType
	 
	Periodic 
	Periodic 
	Aperiodic

	NZP CSI-RS ports
	 
	2/4
	2/4
	2

	reportConfigType
	 
	periodic
	periodic
	Aperiodic

	Reporting periodicity and   slot offset
	 
	5/1
	10/1
	8/1

	Codebook Restriction
	 
	2Tx:
000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

4Tx: 
11111111 with N1 =2, N2 =1
	2Tx:
000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

4Tx: 
11111111 with N1 =2, N2 =1
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	RI Restriction
	
	N/A for 2Tx
4Tx: 00000010 for fixed Rank 2 and 00001111 for follow RI
	N/A for 2Tx

4Tx: 00000010 for fixed Rank 2 and 00001111 for follow RI
	N/A

	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

	Minimum CSI delay
	
	8 ms
	9.5 ms
	1.375 ms


3 Conclusion
This contribution summarizes framework and simulation assumptions for CSI performance requirements on NR.
4 Reference

 [1] R4-1814235,” Way forward on NR UE CSI requirements”
 [2] R4-1816491, “Way forward on NR UE CSI requirements”

Annex 
FRC for PMI test cases
Table 1: FDD FRC for PMI test cases
	Parameter
	Unit
	Value

	FRC
	
	FDD with 16QAM Rank1
	FDD with 16QAM Rank2

	Channel bandwidth
	MHz
	10
	10

	Subcarrier spacing
	kHz
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	52

	Number of consecutive PDSCH symbols
	
	12
	12

	Allocated slots per 2 frames
	Slots
	15
	15

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	13
	13

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48

	Number of MIMO layer
	
	1
	2

	Number of additional DMRS
	
	1
	1

	Overhead for TBS determination
	
	0
	0

	Maximum number of HARQ transmissions
	
	4
	4

	Information Bit Payload per Slot 
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A

	For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	12040
	24072

	Transport block CRC per Slot
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A

	For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	24
	24

	Number of Code Blocks per Slot
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A

	For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..,19}
	CBs
	2
	3

	Binary Channel Bits Per Slot
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A

	For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A

	  For Slots i = 10
	Bits
	23712
	47424

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..9,11,…,19}
	Bits
	24960
	49920

	Max. Throughput averaged over 2 frames
	Mbps
	9.030
	18.054

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:
Slot i is slot index per 2 frames


Table 2: FR1 TDD FRC for PMI test cases with TDD DL-UL pattern FR1.30-1 (7D1S2U)
	Parameter
	Unit
	Value

	Reference channel
	
	FR1 TDD with 16QAM rank1
	FR1 TDD with 16QAM rank2

	Subcarrier spacing
	kHz
	30
	30

	Allocated resource blocks
	PRBs
	106
	106

	Number of consecutive PDSCH symbols
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	
	12
	12

	Allocated slots per 2 frames
	
	23
	23

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	13
	13

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48

	Number of MIMO layers
	
	1
	2

	Number of additional DMRS
	
	1
	1

	Overhead for TBS determination
	
	0
	0

	Maximum number of HARQ transmissions
	
	4
	4

	Information Bit Payload per Slot 
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	Bits
	N/A
	N/A

	  For Slot i = 20
	Bits
	24576
	49176

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6) for i from {1,…,19,22,…,39}
	
	24576
	49176

	Transport block CRC per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	
	N/A
	N/A

	  For Slot i = 20
	Bits
	24
	24

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6) for i from {1,…,19,22,…,39}
	Bits
	24
	24

	Number of Code Blocks per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	CBs
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	
	N/A
	N/A

	  For Slot i = 20
	CBs
	3
	6

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6) for i from {1,…,19,22,…,39}
	CBs
	3
	6

	Binary Channel Bits Per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	Bits
	N/A
	N/A

	  For Slot i = 20
	Bits
	48336
	96672

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6) for i from {1,…,19,22,…,39}
	Bits
	50880
	101760

	Max. Throughput averaged over 2 frames
	Mbps
	28.2624
	56.5524

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:
Slot i is slot index per 2 frames


Table 3:  FR2 TDD PMI FRC with TDD DL-UL pattern FR2.120-2 (DDSU)
	Parameter
	Unit
	Value

	Reference channel
	
	FR2 TDD with 16QAM rank1

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {1,…, 159}
	
	8

	  For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,159}
	
	12

	Allocated slots per 2 frames
	
	59

	MCS table
	
	64QAM

	MCS index
	
	13

	Modulation
	
	16QAM

	Target Coding Rate
	
	0.48

	Number of MIMO layers
	
	1

	Overhead for TBS determination
	
	6

	Maximum number of HARQ transmissions
	
	4

	Information Bit Payload per Slot 
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A

	  For Slot i = 80
	Bits
	14344

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	Bits
	N/A

	    For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	
	14344

	Transport block CRC per Slot
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A

	  For Slot i = 80
	Bits
	24

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	
	N/A

	    For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	Bits
	24

	Number of Code Blocks per Slot
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	CBs
	N/A

	  For Slot i = 80
	CBs
	2

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	CBs
	N/A

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	
	2

	Binary Channel Bits Per Slot
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A

	  For Slot i = 80
	Bits
	28776

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	Bits
	N/A

	      For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	Bits
	30360

	Max. Throughput averaged over 2 frames
	Mbps
	42.3148

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames


Table 4:  FR2 TDD PMI FRC with TDD DL-UL pattern FR2.120-1 (DDDSU)
	Parameter
	Unit
	Value

	Reference channel
	
	FR2 TDD with 16QAM rank1

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	

	For Slot i, if mod(i, 5) = 3 for i from {1,…, 159}
	
	9

	For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,159}
	
	12

	Allocated slots per 2 frames
	
	63

	MCS table
	
	64QAM

	MCS index
	
	13

	Modulation
	
	16QAM

	Target Coding Rate
	
	0.48

	Number of MIMO layers
	
	1

	Overhead for TBS determination
	
	6

	Maximum number of HARQ transmissions
	
	4

	Information Bit Payload per Slot 
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A

	For Slot i = 80
	Bits
	14344

	For CSI-RS Slot i, if mod(i, 5) = 1 for i from {0,…, 159}
	Bits
	N/A

	For Slot i, if mod(i, 5) = {0,2) for i from {1,…,79,82,…,159}
	
	14344

	Transport block CRC per Slot
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A

	  For Slot i = 80
	Bits
	24

	  For CSI-RS Slot i, if mod(i, 5) = 1 for i from {0,…, 159}
	
	N/A

	    For Slot i, if mod(i, 5) = {0,2) for i from {1,…,79,82,…,159}
	Bits
	24

	Number of Code Blocks per Slot
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	CBs
	N/A

	For Slot i = 80
	CBs
	2

	For CSI-RS Slot i, if mod(i, 5) = 1 for i from {0,…, 159}
	CBs
	N/A

	For Slot i, if mod(i, 5) = {0,2) for i from {1,…,79,82,…,159}
	
	2

	Binary Channel Bits Per Slot
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A

	  For Slot i = 80
	Bits
	28776

	  For CSI-RS Slot i, if mod(i, 5) = 1 for i from {0,…, 159}
	Bits
	N/A

	    For Slot i, if mod(i, 5) = {0,2) for i from {1,…,79,82,…,159}
	Bits
	30360

	Max. Throughput averaged over 2 frames
	Mbps
	45.1836

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
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