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Background
[bookmark: _Hlk101021787]During RAN4#104bis-e meeting, WF [1] on NTN SAN demodulation requirements was approved. In this contribution, we provide our updated simulation results about the NTN PUSCH demodulation requirements.
Simulation
PUSCH
[bookmark: _Hlk78819859][bookmark: _Hlk101021843]Here we provide the updated simulation results for PUSCH for alignment, as shown in Table 2.1-2, based on simulation assumption as shown in Table 2.1-1.
[bookmark: _Hlk101021849]Table 2.1-1 Simulation assumption for NTN normal PUSCH
	Parameter
	Value

	Transform precoding
	Disabled, Enabled

	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
group hopping and sequence hopping are disabled for transform precoding enabled

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	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, NTN-TDLC5-200 Low (K_factor = 8.05)

	Test metric
	SNR@70%maximum throughput



Table 2.1-2 Ideal simulation results for PUSCH (Transform precoding disabled)
	Case Number
	SCS (kHz) / CBW (MHz)
	Antenna configuration
	SNR (dB)

	
	
	
	NTN-TDLA
	NTN-TDLC

	
	
	
	TypeA
	TypeB
	TypeA
	TypeB

	1
	15 / 5
	1x1
	1.21
	1.22
	2.39
	2.44

	2
	15 / 5
	1x2
	-2.89
	-2.89
	-2.44
	-2.44

	3
	30 / 10
	1x1
	0.89
	0.91
	2.27
	2.27

	4
	30 / 10
	1x2
	-3.06
	-3.06
	-2.68
	-2.66



Table 2.1-2 Ideal simulation results for PUSCH (Transform precoding enabled)
	Case Number
	SCS (kHz) / CBW (MHz)
	Antenna configuration
	SNR (dB)

	
	
	
	NTN-TDLA
	NTN-TDLC

	
	
	
	TypeA
	TypeB
	TypeA
	TypeB

	1
	15 / 5
	1x1
	1.81
	1.81
	2.40
	2.44

	2
	15 / 5
	1x2
	-2.64
	-2.62
	-2.46
	-2.44

	3
	30 / 10
	1x1
	1.73
	1.73
	2.30
	2.32

	4
	30 / 10
	1x2
	-2.77
	-2.76
	-2.66
	-2.66



UL timing adjustment
Here we provide the updated simulation results for UL timing adjustment for alignment, as shown in Table 2.2-3, based on simulation assumption as shown in Table 2.2-1 and Table 2.2-2.
Table 2.2-1 Simulation assumption for UL timing adjustment (part 1)
	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.



Table 2.2-1 Simulation assumption for UL timing adjustment (part 2)
	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 2.2-3 Ideal simulation results for UL timing adjustment
	Case Number
	SCS (kHz) / CBW (MHz)
	Antenna configuration
	SNR (dB)

	
	
	
	TypeA
	TypeB

	1
	15 / 5
	1x1
	2.56
	2.58

	2
	15 / 5
	1x2
	-1.88
	-1.86

	3
	30 / 10
	1x1
	1.66
	1.92

	4
	30 / 10
	1x2
	-2.29
	-2.10



PUSCH repetition type A
Here we provide the updated simulation results for PUSCH repetition type A for alignment, as shown in Table 2.3-2, based on simulation assumption as shown in Table 2.3-1.
Table 2.3-1 Simulation assumption for PUSCH repetition type A
	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 2.3-2 Ideal simulation results for PUSCH repetition type A
	Case Number
	SCS (kHz) / CBW (MHz)
	Antenna configuration
	SNR (dB)

	
	
	
	TypeA
	TypeB

	1
	15 / 5
	1x1
	-3.73
	-3.76

	2
	15 / 5
	1x2
	-7.56
	-7.59

	3
	30 / 10
	1x1
	-4.72
	-4.71

	4
	30 / 10
	1x2
	-8.25
	-8.23



Conclusion
[bookmark: _Hlk101021922]In this contribution, we provide our updated simulation results on NTN PUCCH demodulation requirements.
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