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1 Introduction

This paper provides detailed simulation assumptions for link level results alignment for the RAN4 #93 meeting, based on agreements from [1] and [2].
2 Simulation assumptions
2.1 SCS and Channel bandwidth

Single carrier SCS
· FDD: 15kHz 
· TDD: 30kHz
Single carrier channel bandwidth

· FDD 15 kHz: 5, 10, 15, 20, 25, 30, 40, 50 MHz
· TDD 30 kHz: 5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100 MHz
2.2 Test parameters

TDD UL-DL pattern: 7DS2U with S=6:4:4
SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms 
PDSCH configuration

· FDD: Type A, Start symbol 2, Duration 12

· TDD 30 kHz: 
· Full DL slots: Type A, Start symbol 2, Duration 12
· Special slots: Type A, Start symbol 2, Duration 4
DMRS configuration for FR1 and FR2

· Type 1, 1 additional DMRS, Single symbol 

PTRS configuration for FR2: Frequency density 2, Time density 1
TRS configuration for FR1 and FR2: 20 ms periodicity, 2 slots, Offset 10 ms
HARQ process number:

· FDD: 4

· TDD with 30 kHz SCS: 8

Rank: Rank 2 for 2Rx and 4Rx
MCS: MCS 13 (16QAM, CR 1/2)
Receiver type: MMSE-IRC 
Propagation condition: TDLA30-10
Antenna correlation for MMSE-IRC: ULA Low
Throughput test point: 70% of max TP
3 FRC

3.1 FR1 FDD 15 kHz
	Parameter
	Unit
	Value

	Reference channel
	
	R.FDD 5 MHz
	R.FDD 10 MHz
	R.FDD 15 MHz
	R.FDD 20 MHz
	R.FDD 25 MHz
	R.FDD 30 MHz
	R.FDD 40 MHz
	R.FDD 50 MHz

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	25
	52
	79
	106
	133
	160
	216
	270

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	12
	12
	12
	12

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

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

	MCS index
	
	13
	13
	13
	13
	13
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	2
	2
	2
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	12
	12
	12
	12
	12
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0
	0
	0
	0
	0
	0

	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

	  For Slots i = 1,…, 19
	Bits
	12552
	26120
	39936
	53288
	67584
	79896
	108552
	135296

	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

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

	  For Slots i = 1,…, 19
	CBs
	2
	4
	5
	7
	9
	10
	13
	17

	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

	  For Slots i = 10, 11
	Bits
	25200
	52416
	79632
	106848
	134064
	161280
	217728
	272160

	  For Slots i = 1,…, 9, 12, …, 19
	Bits
	26400
	54912
	83424
	111936
	140448
	168960
	228096
	285120

	Max. Throughput averaged over 2 frames
	Mbps
	11.924
	24.814
	37.939
	50.624
	64.205
	75.901
	103.124
	128.531

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

Note 2:
Slot i is slot index per 2 frames


3.2 FR1 TDD 30 kHz

	Parameter
	Unit
	Value

	Reference channel
	
	R.TDD 5 MHz
	R.TDD 10 MHz
	R.TDD 15 MHz
	R.TDD 20 MHz
	R.TDD 25 MHz
	R.TDD 30 MHz
	R.TDD 40 MHz
	R.TDD 50 MHz
	R.TDD 60 MHz
	R.TDD 80 MHz
	R.TDD 90 MHz
	R.TDD 100 MHz

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30
	30
	30
	30
	30
	30
	30

	Allocated resource blocks
	PRBs
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	Number of consecutive PDSCH symbols
	
	
	
	
	
	
	
	
	
	
	
	
	

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

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

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

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

	MCS index
	
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6

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

	Overhead for TBS determination
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	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
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	1800
	3840
	6144
	8192
	10504
	12552
	16896
	21504
	26120
	34816
	38936
	44040

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	5504
	12040
	18960
	25608
	32776
	38936
	53288
	67584
	81976
	110632
	122976
	139376

	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
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	16
	24
	24
	24
	24
	24
	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
	24
	24
	24
	24
	24
	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
	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
	1
	2
	2
	3
	3
	4
	5
	5
	6

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	1
	2
	3
	4
	4
	5
	7
	9
	10
	14
	15
	17

	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
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 20, 21
	Bits
	11088
	24192
	38304
	51408
	65520
	78624
	106848
	134064
	163296
	218736
	246960
	275184

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	3696
	8064
	12768
	17136
	21840
	26208
	35616
	44688
	54432
	72912
	82320
	91728

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	11616
	25344
	40128
	53856
	68640
	82368
	111936
	140448
	171072
	229152
	258720
	288288

	Max. Throughput averaged over 2 frames
	Mbps
	7.790
	17.022
	26.825
	36.209
	46.348
	55.074
	75.318
	95.539
	115.892
	156.316
	173.805
	196.966

	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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