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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the NTN NR SAN demodulation requirements. In this contribution, simulation results based on previous meeting WF [1] are delivered for further discussion.     

2. Simulation result
2.1	Normal PUSCH requirement
Table 2.1-1 Simulation parameters for normal PUSCH
	Parameter
	Value

	Antenna Configuration
	1Tx1Rx and 1Tx2Rx

	Channel model
	NTN-TDLA100-200
NTN-TDLC5-200

	MCS
	MCS4

	Transform precoding
	Disabled and enabled

	HARQ
 
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
 
 
 
 
 
 
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0, group hopping and sequence hopping are disabled

	Time domain
resource
assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource 
assignment
	RB assignment
	15kHz 5MHz
30kHz 10MHz

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled



Table 2.1-2 Simulation results for normal PUSCH requirements, precoding disabled, 15kHz SCS and 5MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	0.8

	
	
	
	
	
	B
	1

	
	
	
	NTN-TDLC5-200
	70%
	A
	-0.6

	
	
	
	
	
	B
	-0.6

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-3.2

	
	
	
	
	
	B
	-3

	
	
	
	NTN-TDLC5-200
	70%
	A
	-4

	
	
	
	
	
	B
	-4



Table 2.1-3 Simulation results for normal PUSCH requirements, precoding disabled, 30kHz SCS and 10MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	0.8

	
	
	
	
	
	B
	0.8

	
	
	
	NTN-TDLC5-200
	70%
	A
	-0.8

	
	
	
	
	
	B
	-0.8

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-3.2

	
	
	
	
	
	B
	-3.2

	
	
	
	NTN-TDLC5-200
	70%
	A
	-4

	
	
	
	
	
	B
	-4



Table 2.1-4 Simulation results for normal PUSCH requirements, precoding enabled, 15kHz SCS and 5MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	1.2

	
	
	
	
	
	B
	1.2

	
	
	
	NTN-TDLC5-200
	70%
	A
	-0.6

	
	
	
	
	
	B
	-0.6

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-3

	
	
	
	
	
	B
	-3

	
	
	
	NTN-TDLC5-200
	70%
	A
	-4

	
	
	
	
	
	B
	-4



Table 2.1-5 Simulation results for normal PUSCH requirements, precoding enabled, 30kHz SCS and 10MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	1.2

	
	
	
	
	
	B
	1.2

	
	
	
	NTN-TDLC5-200
	70%
	A
	-0.8

	
	
	
	
	
	B
	-0.8

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-3

	
	
	
	
	
	B
	-3

	
	
	
	NTN-TDLC5-200
	70%
	A
	-4

	
	
	
	
	
	B
	-4




2.2 UL TA requirements
	Parameter
	Value

	Transform precoding
	Disabled

	Channel bandwidth
	15kHz SCS: 5MHz
30kHz SCS: 10MHz

	MCS
	4

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
assignment
	RB assignment
	12 RB for each UE

	
	Starting PRB index
	Moving UE: 0
Stationary UE: 12

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	slot #1 in radio frames

	
	SRS resource allocation
	CSRS = 5, BSRS =0, for 20 RB

	Code block group based PUSCH transmission
	Disabled

	Number of TX antennas
	1

	Number of Rx antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	SNR@70%maximum throughput

	NOTE 1.	The transmission of SRS is optional. The transmission comb is configured as KTC = 2. The SRS periodic is configured as TSRS = 10 for 15kHz SCS and 20 for 30kHz SCS respectively.



	Parameter
	Scenario X

	Channel model
	Stationary UE: AWGN
Moving UE: NTN-TDLA100-200 Low

	CP length
	Normal

	A
	15 kHz: 10 s
30 kHz: 5 s

	
	0.04 S-1 for 15kHz SCS and 0.08 S-1 for 30kHz SCS



Table 2.1-2 Simulation results for UL TA requirements, 15kHz SCS and 5MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	1.44

	
	
	
	
	
	B
	1.48

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-2.83

	
	
	
	
	
	B
	-2.85



Table 2.1-3 Simulation results for UL TA requirements, 30kHz SCS and 10MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	1.31

	
	
	
	
	
	B
	1.29

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-2.84

	
	
	
	
	
	B
	-2.84




2.3 PUSCH repetition type A requirements
	Parameter
	Value

	Transform precoding
	Disabled

	Channel bandwidth
	15kHz SCS: 5MHz
30kHz SCS: 10MHz

	MCS
	5 in Table 3

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 1]

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
resource
assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	n2

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Number of TX antennas
	1

	Number of Rx antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	SNR@70%maximum throughput

	Note 1:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



Table 2.1-2 Simulation results for PUSCH repetition type A requirements, 15kHz SCS and 5MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	-7.5

	
	
	
	
	
	B
	-7.5

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-10.8

	
	
	
	
	
	B
	-10.8



Table 2.1-3 Simulation results for PUSCH repetition type A requirements, 30kHz SCS and 10MHz CBW
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	Mapping type 
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 
	70%
	A
	-7.2

	
	
	
	
	
	B
	-7.2

	1
	2
	Normal
	NTN-TDLA100-200 
	70%
	A
	-10.5

	
	
	
	
	
	B
	-10.5




3. Conclusions
Simulation results for NR SAN PUSCH demodulation requirements are delivered.
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Annex A Channel model for NTN
Table A-1 NTN-TDL-A100 delay profile (resolution 5ns)
	Tap #
	Tap delay [ns]
	Power in [dB]
	Fading distribution

	
	
	
	

	1
	0
	0
	Rayleigh

	2
	110
	-4.675
	Rayleigh

	3
	285
	-6.482
	Rayleigh



Table A-2 NTN-TDLC5 delay profile (resolution 5ns)
	Tap #
	Normalized delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.394
	LOS path

	
	0
	-8.668
	Rayleigh

	2
	60
	-21.423
	Rayleigh

	NOTE:	The first tap follows a Rician distribution with a K-factor of K1 = 8.05 dB and a mean power of 0dB.




