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1 Introduction

This paper provides the detailed simulation assumptions for link level results alignment for the RAN4 #96-e meeting, based on agreements from [1], [2] and [3]
2 Simulation assumptions
2.1 Requirements for High reliability
· SCS/CBW: 15kHz/10MHz for FDD and 30kHz/40Mhz for TDD

· TDD UL-DL pattern: 7D1S2U with S=6D: 4G: 4U
· PDSCH configuration

· Scheduling

· FDD: No scheduling in slots 0 and 1 within 20ms. 
· TDD: No scheduling in D slots i, where mod(i, 10) = 0, and S slots
· Mapping Type A, Start symbol 2, Duration 12
· PRB allocation: Full (52 PRBs for FDD and 106 PRBs for TDD)

· Aggregation level: 2

· Maximum number of HARQ transmissions: 4
· Maximum number of HARQ process: TBD

· DMRS configuration: Type 1, 1 additional DMRS, Single symbol 
· TRS configuration: 20 ms periodicity, 2 slots, Offset 10 ms

· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms

· FRC: Rank 1 with MCS 13/16/19 (MCS Table 3)
· PRB bundling: 2
· Precoding model: Random Precoding, per slot, PRB bundling granularity (codebook configuration Single panel Type 1)
· Propagation condition: TDLA30-10
· Antenna correlation: ULA Low
· Receiver type: MMSE-IRC
· Test metric: 1% BLER (BLER is calculated after all transmission)
2.2 Requirements for PDSCH mapping Type B and processing capability 2
· SCS/CBW: 15kHz/10MHz for FDD and 30kHz/40Mhz for TDD

· TDD UL-DL pattern: DDDSU with S=10:2:2
· PDSCH configuration

· Scheduling

· FDD: All DL slots (except slot 0 within 20 ms) with K1=0
· TDD: S slots with K1=0
· Mapping Type B, Start symbol 2, Duration 2
· PRB allocation: Full (52 PRBs for FDD and 106 PRBs for TDD)

· Aggregation level: 1

· Maximum number of HARQ transmissions: 1

· Maximum number of HARQ process:

· FDD: 2

· TDD:
· Option 1: 2
· Option 2: 4 processes and PDSCH scheduling with HARQ index 3 
· DMRS configuration: Type 1, Single symbol 
· TRS configuration: 20 ms periodicity, 2 slots, Offset 10 ms

· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms

· FRC: Rank 1 with MCS 4 or 17 (MCS Table 1)
· PRB bundling: 2
· Precoding model: Random Precoding, per slot, PRB bundling granularity (codebook configuration Single panel Type 1)
· Propagation condition: TDLA30-10
· Antenna correlation: ULA Low
· Receiver type: MMSE-IRC
· Test metric: 70% of max T-put
2.3 Requirements for Pre-emption indication
General
· SCS/CBW: 15kHz/10MHz for FDD and 30kHz/40Mhz for TDD

· TDD UL-DL pattern: 7D1S2U with S=6D: 4G: 4U
· Propagation condition: TDLA30-10
· Antenna correlation: ULA Low
eMBB configuration

· PDSCH configuration

· Scheduling

· FDD: All DL slots (except slot 0 within 20 ms)
· TDD: All D and S slots (except slot 0 within 20 ms)
· Mapping

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

· Full DL slots: Type A, Start symbol 2, Duration 12

· Special slots: Type A, Start symbol 2, Duration 4

· PRB allocation: Full (52 PRBs for FDD and 106 PRBs for TDD)

· Aggregation level: 1

· Maximum number of HARQ transmissions: 4
· Maximum number of HARQ process: 4 for FDD and 8 for TDD

· Pre-emption indication:

· DCI 2_1 monitoring periodicity: 1 slot
· Time-frequency set 0

· DCI is transmitted in slot 2 within 10 ms (for 10% pre-emption option) and slots 2, 3 within 10 ms (for 20% pre-emption option)

· DCI content: 00011000000000
· DMRS configuration: Type 1, 1 additional DMRS, Single symbol 
· TRS configuration: 20 ms periodicity, 2 slots, Offset 10 ms

· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms

· FRC: Rank 1 with MCS 4 (R.PDSCH.1-1.1 FDD and R.PDSCH.2-1.1 TDD) or MCS 13 (R.PDSCH.1-2.1 FDD and R.PDSCH.2-2.1 TDD)
· PRB bundling: 2
· Precoding model: Random Precoding, per slot, PRB bundling granularity (codebook configuration Single panel Type 1)
URLLC configuration
· PDSCH configuration
· Scheduling

· Option 1: 10% (slot 1 within 10 ms)
· Option 2: 20% (slots 1 and 2 within 10 ms)
· Mapping Type B, Start symbol 3, Duration 2

· PRB allocation: Full (52 PRBs for FDD and 106 PRBs for TDD)
· FRC: Rank 1 with QPSK modulation
Other
· Receiver type: 

· MMSE-IRC
· Option 1: pre-emption indication is on and HARQ buffer flushing is applied (baseline for requirements definition)
· Option 2: pre-emption indication is off and HARQ buffer flushing is disabled (for information to decide on test parameters)
· Test metric: 70% of max T-put
3 FRC

3.1 FDD – High reliability
	Parameter
	Unit
	Value

	Reference channel
	
	R.FDD 1.1
	R.FDD 1.2
	R.FDD 1.3

	Channel bandwidth
	MHz
	10
	10
	15

	Subcarrier spacing
	kHz
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	52
	52

	Number of consecutive PDSCH symbols
	
	12
	12
	12

	Allocated slots per 2 frames
	Slots
	18
	18
	18

	MCS table
	
	64QAMLowSE

	MCS index
	
	13
	16
	19

	Modulation
	
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	0.51
	0.37
	0.54

	Number of MIMO layers
	
	1
	1
	1

	Number of DMRS REs
	
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	

	  For Slot i = 0,1
	Bits
	N/A
	N/A
	N/A

	  For Slots i = 2,…, 19
	Bits
	7040
	9992
	14856

	Transport block CRC per Slot
	
	
	
	

	  For Slot i = 0,1
	Bits
	N/A
	N/A
	N/A

	  For Slots i = 2,…, 19
	Bits
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	

	  For Slot i = 0,1
	CBs
	N/A
	N/A
	N/A

	  For Slots i = 2,…, 19
	CBs
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	

	  For Slot i = 0,1
	Bits
	N/A
	N/A
	N/A

	  For Slots i = 10, 11
	Bits
	13104
	26208
	26208

	  For Slots i = 2,…, 9, 12, …, 19
	Bits
	13728
	27456
	27456

	Max. Throughput averaged over 2 frames
	Mbps
	6.336
	8.992
	13.370

	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 FDD – PDSCH mapping Type B and processing capability 2
	Parameter
	Unit
	Value

	Reference channel
	
	R.FDD 2.1
	R.FDD 2.2

	Channel bandwidth
	MHz
	10
	10

	Subcarrier spacing
	kHz
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	52

	Number of consecutive PDSCH symbols
	
	2
	2

	Allocated slots per 2 frames
	Slots
	19
	19

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	4
	17

	Modulation
	
	QPSK
	64QAM

	Target Coding Rate
	
	0.3
	0.43

	Number of MIMO layers
	
	1
	1

	Number of DMRS REs
	
	6
	6

	Overhead for TBS determination
	
	0
	0

	Information Bit Payload per Slot 
	
	
	

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

	  For Slots i = 1,…, 19
	Bits
	576
	2408

	Transport block CRC per Slot
	
	
	

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

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

	Number of Code Blocks per Slot
	
	
	

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

	  For Slots i = 1,…, 19
	CBs
	1
	1

	Binary Channel Bits Per Slot
	
	
	

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

	  For Slots i = 1,…, 19
	Bits
	1872
	5616

	Max. Throughput averaged over 2 frames
	Mbps
	0.547
	2.287

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

Note 2:
Slot i is slot index per 2 frames


3.3 TDD – High reliability

	Parameter
	Unit
	Value

	Reference channel
	
	R.TDD 1.1
	R.TDD 1.2
	R.TDD 1.3

	Channel bandwidth
	MHz
	40
	40
	40

	Subcarrier spacing
	kHz
	30
	30
	30

	Allocated resource blocks
	PRBs
	106
	106
	106

	Number of consecutive PDSCH symbols
	
	
	
	

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

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

	Allocated slots per 2 frames
	
	24
	24
	24

	MCS table
	
	64QAMLowSE

	MCS index
	
	13
	16
	19

	Modulation
	
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	0.51
	0.37
	0.54

	Number of MIMO layers
	
	1
	1
	1

	Number of DMRS REs
	
	
	
	

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

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

	Overhead for TBS determination
	
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	

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

	  For Slot i, if mod(i, 10) = {1,2,3,4,5,6} for i from {1,…,39}
	Bits
	14344
	20496
	30216

	Transport block CRC per Slot
	
	
	
	

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

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

	Number of Code Blocks per Slot
	
	
	
	

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

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

	Binary Channel Bits Per Slot
	
	
	
	

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

	  For Slot i = 21
	Bits
	26712
	53424
	53424

	  For Slot i, if mod(i, 10) = {1,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	27984
	55968
	55968

	Max. Throughput averaged over 2 frames
	Mbps
	17.212
	24.595
	36.259

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

Note 2:
Slot i is slot index per 2 frames


3.4 TDD – PDSCH mapping Type B and processing capability 2
	Parameter
	Unit
	Value

	Reference channel
	
	R.TDD 2.1
	R.TDD 2.2

	Channel bandwidth
	MHz
	40
	40

	Subcarrier spacing
	kHz
	30
	30

	Allocated resource blocks
	PRBs
	106
	106

	Number of consecutive PDSCH symbols
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	
	2
	2

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

	Allocated slots per 2 frames
	
	8
	8

	MCS table
	
	
	

	MCS index
	
	4
	17

	Modulation
	
	QPSK
	64QAM

	Target Coding Rate
	
	0.3
	0.43

	Number of MIMO layers
	
	1
	1

	Number of DMRS REs
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	
	6
	6

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

	Overhead for TBS determination
	
	0
	0

	Information Bit Payload per Slot 
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	Bits
	1160
	4864

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

	Transport block CRC per Slot
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	Bits
	16
	14

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

	Number of Code Blocks per Slot
	
	
	

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

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

	Binary Channel Bits Per Slot
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,39}
	Bits
	3816
	11448

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

	Max. Throughput averaged over 2 frames
	Mbps
	0.464
	1.945

	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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