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1 Introduction

This document provides the summary of the simulation assumptions for the NE PDSCH demodulation alignment simulations for RAN4 #89 meeting. 

2 Simulation assumptions
Simulation assumptions for alignment are as follows
· CBW/SCS

· Case 1: FR1 FDD 10MHz CBW + 15kHz SCS

· Case 2: FR1 FDD 20MHz CBW + 30kHz SCS
· Case 3: FR1 TDD 40MHz CBW + 30kHz SCS
· Case 4: FR1 TDD 20MHz CBW + 30Hz SCS

· Case 5: FR2 TDD 100MHz CBW + 120kHz SCS
· Case 6: FR2 TDD 50MHz CBW + 120kHz SCS
· Case 7: FR2 TDD 200MHz CBW + 20kHz SCS
· Case 8: FR2 TDD 50MHz CBW + 60kHz SCS

· HARQ RV sequence: {0, 2, 3,1} for all the modulation orders

· PDSCH scheduling

· Skip scheduling PDSCH for PBCH slot for FR1 i.e. slot 0 per 20ms
· PDSCH mapping type A and type B
· PRB bundling

· 4 for FR1 with Type A, QPSK, MCS 4, Rank 1

· WB for FR1 with Type A, 16QAM, MCS13, Rank 3 and for FR2 with Type A, QPSK, MCS4, Rank 1
· 2 for other test cases

· Full PRB allocation

· Time domain mapping

· PDSCH Type A (non LTE-NR coexistence tests)

· Start symbol (S): 2, Duration (L): 12
· PDSCH Type A (LTE-NR coexistence tests #2)

· Start symbol (S): 3, Duration (L): [9 or 11]
· PDSCH Type B
· Start symbol (S): 5, Duration (L): 7
· Precoding model

· FR1: Random Precoding, per slot , PRB bundling granularity(codebook configuration Single panel Type 1)

· FR2: Random Precoding, per slot , WB granularity (codebook configuration Single panel Type 1)

· Control symbols assumption: 

· FR1: 

· Non LTE-NR coexistence tests: Symbols #0 and 1 in each slot

· LTE-NR coexistence tests: Symbol #2 in each slot

· FR2: Symbol #0 in each slot
· Do not schedule PDSCH in in control symbols duration
· DMRS

· Type 1  single symbol front loaded
· Number of additional DMRS for FR1:
· PDSCH mapping Type A

· 1 additional DMRS for Low (5/10Hz) and Medium (100 Hz) Speed scenarios 
· i.e. for  full DL slots OFDM symbols with DMRS: #2 and #11
· 2 additional DMRSs for High (400 Hz) Speed scenarios 
· i.e. for  full DL slots OFDM symbols with DMRS: #2, #7 and #11
· PDSCH mapping Type A (LTE-NR coexistence test)
· 1 additional DMRS (OFDM symbols with DMRS #3 and #9)
· PDSCH mapping Type B: 1 additional DMRS (OFDM symbols with DMRS #5 and #9)
· Number of additional DMRS for FR2 tests

· 1 additional DMRS
· i.e. for  full DL slots OFDM symbols with DMRS: #2 and #11
· FDM is applied between DMRS and data for test cases with 1 Layer and 2 Layers
· TRS

· 2 slots pattern
· Periodicity 20ms
· Offset 10ms from SSB
· OFDM symbols with TRS: 
· #6 and #10

· Bandwidth: full BWP
· 0 dB boosting.
· NZP and ZP CSI RS configuration for CSI acquisition
	
	NZP CSI-RS
	NZP CSI-RS

	RRC configuration
	Configuration 1
	Configuration 2
	Configuration 1
	Configuration 2

	periodicityAndOffset
	20 ms, 0 slots
	5 slots, 0 slots
	20 ms, 0
	5 slots, 0 slots

	nrofPorts
	2 or 4
	2
	4
	8

	frequencyDomainAllocation
	Other, ‘000001’
	Other, ‘000001’
	Other, ‘000100’
	Other, ‘011110’

	firstOFDMSymbolInTimeDomain
	12
	13
	12
	12

	cdm-Type
	2
	2
	2
	2

	density
	1
	1
	1
	1


· FR1
· Configuration 1: All tests except tests for Configuration 2
· Configuration 2: MCS #19 and rank 2
· FR2: Use Configuration 1 for all tes
· PTRS
· FR1: PTRS is not configured when introducing performance requirements 

· FR2: PTRS configuration (port 1, per 2PRB in frequency domain, per symbol in time domain)

· CRS configuration for LTE-NR coexistence tests
· Number of CRS ports: 4
· vshift: 0
· TDD configurations
· FR1 30kHz SCS

· Configuration 1: 7D1S2U, S =  6D:4G:4U

· Configuration 2: DDDSUDDSUU, S1(D,GP,U)=[10, 2, 2], S2(D, GP, U) = [10,2,2]
· Configuration 3: DDDSU, S=10D:2G:2U
· FR2 120kHz SCS

· Configuration 1: DDDSU, S=10D:2G:2U
· Configuration 2: DDSU, S=11D+3G
· Test case applicability is provided for each test case individually
· Overhead for TBS determination

· FR1: 
· Non LTE-NR coexistence tests: 0
· LTE-NR coexistence tests: 18
· FR2: 6 

· Channel models
· FR1

· TDL-A with Delay spread RMS=30ns; 10 Hz max Doppler frequency

· TDL-C with Delay spread RMS=300ns; 100 Hz max Doppler frequency
· TDL-B with Delay spread RMS=100ns; 400 Hz max Doppler frequency

· FR2 

· TDL-A with Delay spread RMS=30ns; 75 Hz max Doppler frequency
· TDL-A with Delay spread RMS=30ns; 300 Hz max Doppler frequency

· Note: TR 38.901 models without simplifications shall be used for alignment simulations

· Impairments modeling for alignment purpose
· FR1

· TX EVM = 6% for QPSK/16QAM/64QAM 
· TX EVM = 3% for 256QAM
· FR2

· TX EVM = 6% for QPSK/16QAM/64QAM 
· Receiver assumption:

· 1 layer: MMSE-IRC

· 2, 3, 4 layers: 
· MMSE-IRC as baseline

· R-ML for selected test cases
3 Test cases

Table 1 List of simulation cases for FR1 FDD with 10 MHz + 15 kHz

	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	Max number of HARQ process

	1
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	52
	TDL-B 100ns, 400 Hz
	MMSE-IRC
	4

	2
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	6 (in the middle of CBW)
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	4

	3
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 256QAM, MCS 24
	1 Layer
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	4
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	2 Layers
	52
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	4

	5
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	[4 or 8]

	6
	10MHz/15kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	3 Layers
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	7
	10MHz/15kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	4 Layers
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	8
	10MHz/15kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM, MCS 13
	2 Layers
	52
	TDL-A 30ns, 10Hz
	R-ML
	4

	9
	10MHz/15kHz
	4Tx 4RX ULA Med A
	Type A, 16QAM, MCS 13
	3 Layers
	52
	TDL-A 30ns, 10Hz
	R-ML
	4

	10
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	1 Layer
	52
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	8

	11
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type B, QPSK, MCS 4
	1 Layer
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	13 (LTE-NR test)
	10MHz/15kHz
	4Tx 2Rx ULA Low

4Tx 4Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	14
	20MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	51
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4


Table 2 List of simulation cases for FR1 TDD with 40 MHz + 30 kHz

	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max number of HARQ process

	1
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	106
	TDL-B 100ns, 400 Hz
	MMSE-IRC
	1
	8

	2
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	6 (in the middle of CBW)
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	1
	8

	3
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 256QAM MCS 24
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	4
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	106
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	1
	8

	5
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 64QAM MCS 19
	2 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	[8 or 16]

	6
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	3 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	7
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	4 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	8
	40MHz/30kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM MCS 13
	2 Layers
	106
	TDL-A 30ns, 10Hz
	R-ML
	1
	8

	9
	40MHz/30kHz
	4Tx 4RX ULA Med A
	Type A, 16QAM MCS 13
	3 Layers
	106
	TDL-A 30ns, 10Hz
	R-ML
	1
	8

	10
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	1 Layer
	106
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	1
	16

	11
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	2
	8

	12
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	3
	8

	13
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type B, QPSK, MCS 4
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	4

	14
	20MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	51
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	4


Table 3 List of simulation cases for FR2 TDD with 100 MHz + 120 kHz

	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max number of HARQ process

	1
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	2
	100MHz/120kHz
	2Tx 2Rx XPL Med
	Type A, 64QAM MCS 18
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	3
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	2 Layers
	6 (in the middle of CBW)
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10

	4
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	[8 or 16]

	5
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 64QAM MCS 17
	2 Layers
	66
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	8

	6
	100MHz/120kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 75Hz
	R-ML
	2
	10

	7
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	16

	8
	50MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	32
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10

	9
	200MHz/20kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	132
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	10
	50MHz/60kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10


4 FRC (for information)
Table 1. FRCs for FR1 FDD tests

	Parameter
	Unit
	Value

	FRC
	
	QPSK, MCS4, Rank 1
	QPSK, MCS4, Rank 1, 6 PRB
	16QAM, MCS 13, Rank 1
	256QAM, MCS 24, Rank 1
	16QAM, MCS 13, Rank 2
	64QAM, MCS 19, Rank 2
	16QAM, MCS 13, Rank 3
	16QAM, MCS 13, Rank 4
	QPSK, MCS4 Rank 1,
Type B
	[QPSK, MCS4, Rank 1
(LTE-NR)]
	64QAM, MCS 19, Rank 2

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	20

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Allocated resource blocks
	
	52
	6
	52
	52
	52
	52
	52
	52
	52
	52
	51

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	12
	12
	12
	12
	7
	9
	12

	Allocated slots per 2 frames
	
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19

	MCS table
	
	64QAM
	64QAM
	64QAM
	256QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	4
	13
	24
	13
	19
	13
	13
	4
	4
	13

	Modulation
	
	QPSK
	QPSK
	16QAM
	256QAM
	16QAM
	64QAM
	16QAM
	16QAM
	QPSK
	QPSK
	16QAM

	Target Coding Rate
	
	0.30
	0.30
	0.48
	0.82
	0.48
	0.51
	0.48
	0.48
	0.30
	0.30
	0.48

	Number of additional DMRS
	
	2
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Overhead 
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	18
	0

	Maximum number of HARQ transmissions
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Information Bit Payload per Slot 
	
	
	
	
	
	
	
	
	
	
	
	

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

	  For Slots i = 1,…, 19
	Bits
	3904
	480
	13064
	45096
	26120
	42016
	35856
	48168
	2280
	2472
	40976

	Transport block CRC per Slot
	
	
	
	
	
	
	
	
	
	
	
	

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

	  For Slots i = 1,…, 19
	Bits
	24
	16
	24
	24
	24
	24
	24
	24
	16
	16
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

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

	  For Slots i = 1,…, 19
	CBs
	1
	1
	2
	6
	4
	5
	5
	6
	1
	1
	5

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	
	
	
	
	
	

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

	  For Slots i = 5, 15
	Bits
	13104
	1584
	27456
	54912
	50752
	82368
	74880
	99840
	7488
	8320
	82368

	  For Slots i = 10
	Bits
	12480
	1512
	26208
	52416
	48256
	78624
	71136
	94848
	7176
	7696
	78624

	  For Slots i = 11
	Bits
	12480
	1512
	26208
	52416
	52416
	78624
	71136
	94848
	7176
	7696
	78624

	  For Slots i = 3,4,6…, 9, 12, …,14,16, 19
	Bits
	13104
	1584
	27456
	54912
	54912
	82368
	74880
	99840
	7488
	8320
	82368

	Max. Throughput averaged over 2 frames
	Mbps
	3.709
	0.456
	12.411
	42.841
	24.814
	39.915
	34.063
	45.760
	2.166
	2.348
	38.927


Table 2. FRCs for FR1 TDD tests (Pattern 1)

	Parameter
	Unit
	Value

	FRC
	
	QPSK, MCS4, Rank 1
	QPSK, MCS4, Rank 1, 6 PRB
	16QAM, MCS 13, Rank 1
	256QAM, MCS 24, Rank 1
	16QAM, MCS 13, Rank 2
	64QAM, MCS 19, Rank 2
	16QAM, MCS 13, Rank 3
	16QAM, MCS 13, Rank 4

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10
	10
	10

	Subcarrier spacing configuration 
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	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	106
	6
	106
	106
	106
	106
	106
	106

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	
	31
	31
	31
	31
	31
	31
	31
	31

	MCS table
	
	64QAM
	64QAM
	64QAM
	256QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	4
	13
	24
	13
	19
	13
	13

	Modulation
	
	QPSK
	QPSK
	16QAM
	256QAM
	16QAM
	64QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.30
	0.30
	0.48
	0.82
	0.48
	0.51
	0.48
	0.48

	Number of additional DMRS
	
	2
	1
	1
	1
	1
	1
	1
	1

	Overhead 
	
	0
	0
	0
	0
	0
	0
	0
	0

	Maximum number of HARQ transmissions
	
	4
	4
	4
	4
	4
	4
	4
	4

	Information Bit Payload per Slot 
	
	
	
	
	
	
	
	
	

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

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	2664
	144
	8456
	29192
	16896
	27144
	22032
	29192

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	Bits
	8064
	480
	26632
	92200
	53288
	83976
	73776
	98376

	Transport block CRC per Slot
	
	
	
	
	
	
	
	
	

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

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	16
	16
	24
	24
	24
	24
	24
	24

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	Bits
	24
	16
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

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

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	1
	1
	1
	3
	2
	3
	3
	4

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	CBs
	2
	1
	4
	11
	7
	10
	10
	13

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	
	
	

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

	  For Slot i, if mod(i, 10) = {0, 5) for i from {1,…,19,22,…,39}
	Bits
	26712
	1584
	55968
	111936
	111936
	167904
	167904
	223872

	  For Slots i = 20
	Bits
	25440
	1512
	53424
	106848
	106848
	160272
	160272
	213696

	  For Slots i = 21
	Bits
	25440
	1512
	53424
	106848
	106848
	160272
	160272
	213696

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	8904
	504
	17808
	35616
	35616
	53424
	53424
	71232

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,19,22,…,39}
	Bits
	26712
	1584
	55968
	111936
	111936
	167904
	167904
	223872

	Max. Throughput averaged over 2 frames
	Mbps
	11.419
	0.677
	37.644
	130.308
	75.318
	118.796
	104.719
	138.646


Table 3. FRCs for FR1 TDD tests (Pattern 2)

	Parameter
	Unit
	Value

	FRC
	
	QPSK, MCS4, Rank 1

	Channel bandwidth
	MHz
	10

	Subcarrier spacing configuration 
[image: image3.wmf]m


	
	1

	Allocated resource blocks
	
	106

	Subcarriers per resource block
	
	12

	Allocated slots per 2 frames
	
	31

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.30

	Number of additional DMRS
	
	1

	Overhead 
	
	0

	Maximum number of HARQ transmissions
	
	4

	Information Bit Payload per Slot 
	
	

	  For Slot 0 and Slot i, if mod(i, 10) = {4,8,9} for i from {0,…,39}
	Bits
	N/A

	  For Slot i, if mod(i, 10) = {3,7} for i from {0,…,39}
	Bits
	5376

	  For Slot i, if mod(i, 10) = {0,1,2,5,6) for i from {1,…,39}
	Bits
	8456

	Transport block CRC per Slot
	
	

	  For Slot 0 and Slot i, if mod(i, 10) = {4,8,9} for i from {0,…,39}
	Bits
	N/A

	  For Slot i, if mod(i, 10) = {3,7} for i from {0,…,39}
	Bits
	24

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

	Number of Code Blocks per Slot
	
	

	  For Slot 0 and Slot i, if mod(i, 10) = {4,8,9} for i from {0,…,39}
	CBs
	N/A

	  For Slot i, if mod(i, 10) = {3,7} for i from {0,…,39}
	CBs
	1

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

	Binary Channel Bits Per Slot
	
	

	  For Slot 0 and Slot i, if mod(i, 10) = {4,8,9} for i from {0,…,39}
	Bits
	N/A

	  For Slot i = 20, 21
	Bits
	26712

	  For Slot i, if mod(i, 10) = {3,7} for i from {0,…,39}
	Bits
	17808

	  For Slot i, if mod(i, 10) = {0,1,2,5,6) for i from {1,…,19,22,…,39}
	Bits
	27984

	Max. Throughput averaged over 2 frames
	Mbps
	10.184

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 2:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 3:
Slot i is slot index per 2 frames


Table 4. FRCs for FR1 TDD tests (Pattern 3)

	Parameter
	Unit
	Value

	FRC
	
	QPSK, MCS4, Rank 1

	Channel bandwidth
	MHz
	10

	Subcarrier spacing configuration 
[image: image4.wmf]m


	
	1

	Allocated resource blocks
	
	106

	Subcarriers per resource block
	
	12

	Allocated slots per 2 frames
	
	31

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.30

	Number of additional DMRS
	
	1

	Overhead 
	
	0

	Maximum number of HARQ transmissions
	
	4

	Information Bit Payload per Slot 
	
	

	  For Slot 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,39}
	Bits
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	Bits
	5376

	  For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,39}
	Bits
	8456

	Transport block CRC per Slot
	
	

	  For Slot 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,39}
	Bits
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	Bits
	24

	  For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,39}
	Bits
	24

	Number of Code Blocks per Slot
	
	

	  For Slot 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,39}
	CBs
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	CBs
	1

	  For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,39}
	CBs
	2

	Binary Channel Bits Per Slot
	
	

	  For Slot 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,39}
	Bits
	N/A

	  For Slot i = 20, 21
	Bits
	26712

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	Bits
	17808

	  For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,19,22,…,39}
	Bits
	27984

	Max. Throughput averaged over 2 frames
	Mbps
	11.875

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 2:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 3:
Slot i is slot index per 2 frames


Table 5. FRCs for FR2 tests (Pattern 1)

	Parameter
	Unit
	Value

	FRC
	
	QPSK, MCS4, Rank 1
	16QAM, MCS 13, Rank 1
	16QAM, MCS 13, Rank 2

	Channel bandwidth
	MHz
	100
	100
	100

	Subcarrier spacing configuration 
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	3
	3
	3

	Allocated resource blocks
	
	66
	66
	66

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per 2 frames
	
	127
	127
	127

	MCS table
	
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	13
	13

	Modulation
	
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	0.30
	0.48
	0.48

	Number of additional DMRS
	
	1
	1
	1

	Overhead 
	
	6
	6
	6

	Maximum number of HARQ transmissions
	
	4
	4
	4

	Information Bit Payload per Slot 
	
	
	
	

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

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	3624
	11272
	22536

	  For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,159}
	Bits
	5504
	17424
	34816

	Transport block CRC per Slot
	
	
	
	

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

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	16
	24
	24

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

	Number of Code Blocks per Slot
	
	
	
	

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

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	CBs
	1
	3
	3

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

	Binary Channel Bits Per Slot
	
	
	
	

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

	  For Slots i = 80, 81
	Bits
	17490
	34980
	69960

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	12210
	24420
	48840

	  For Slot i, if mod(i, 5) = {0,1,2) for i from {1,…,79,82,…,159}
	Bits
	18282
	36564
	73128

	Max. Throughput averaged over 2 frames
	Mbps
	31.942
	100.799
	201.434


Table 6. FRCs for FR2 tests (Pattern 2)

	Parameter
	Unit
	Value

	FRC
	
	QPSK, MCS4, Rank 2
	16QAM, MCS 13, Rank 2

	Channel bandwidth
	MHz
	100
	100

	Subcarrier spacing configuration 
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	3
	3

	Allocated resource blocks
	
	6
	66

	Subcarriers per resource block
	
	12
	12

	Allocated slots per 2 frames
	
	119
	119

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	4
	13

	Modulation
	
	QPSK
	16QAM

	Target Coding Rate
	
	0.30
	0.48

	Number of additional DMRS
	
	1
	1

	Overhead 
	
	6
	6

	Maximum number of HARQ transmissions
	
	4
	4

	Information Bit Payload per Slot 
	
	
	

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

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	Bits
	736
	25608

	  For Slot i, if mod(i, 4) = {0,1) for i from {1,…,159}
	Bits
	1032
	34816

	Transport block CRC per Slot
	
	
	

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

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	Bits
	16
	24

	  For Slot i, if mod(i, 4) = {0,1) for i from {1,…,159}
	Bits
	16
	24

	Number of Code Blocks per Slot
	
	
	

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

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	CBs
	1
	3

	  For Slot i, if mod(i, 4) = {0,1) for i from {1,…,159}
	CBs
	1
	5

	Binary Channel Bits Per Slot
	
	
	

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

	  For Slot i = 80, 81
	Bits
	3180
	69960

	  For Slot i, if mod(i, 4) = 2 for i from {4,…, 159}
	Bits
	2496
	54912

	  For Slot i, if mod(i, 4) = {0,1) for i from {1,…,79,82,…,159}
	Bits
	3324
	73128

	Max. Throughput averaged over 2 frames
	Mbps
	5.548
	188.739
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