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1	Introduction
RAN4#107 completed the SAN demodulation performance part of Rel-18 NB-IoT/eMTC core & performance requirements for NTN, however as the way forward mentioned, it was observed the big simulation result spans [1].
	· RAN4 sets the SAN demodulation requirements in TS36.108/TS36.181 according to the simulation result summary R4-2308428 in RAN4#107. In RAN4#108, companies are encouraged to submit the updated simulation results, and RAN4 will discuss how to define the requirements if the span of the results are still large among companies.



We provide our updated simulation results to complete the requirements in TS 36.108 and TS 36.181. 
2	SAN demodulation requirements for eMTC
2.1	PUSCH demodulation requirements
[bookmark: _Ref114170006]Table 1	Simulation parameters for PUSCH.
	Parameters
	CE Mode A
	CE Mode B

	Max number of HARQ transmissions
	4
	2

	RV sequences
	0, 2, 3, 1, 0, 2, 3, 1
	0, 0, 0, 0, 2, 2, 2, 2, 3, 3, 3, 3, 1, 1, 1, 1

	Number of PUSCH repetitions
	8
	256

	Frequency hopping
	OFF
	OFF

	Duplex mode
	FDD only
	FDD only

	Number of Tx antennas
	1
	1

	Number of Rx antennas
	1 and 2
	1 and 2

	Propagation channel
	Test 1: NTN-TDLC5-5
Test 2: NTN-TDLA100-5
	Test 1: NTN-TDLA100-5
Test 2: NTN-TDLC5-5

		FRC
	TS36.104 A3-2
	TS36.104 A3-1

	System BW
	1.4MHz only
	1.4MHz only

	Fraction of maximum throughput
	70%
	70%



Table 2	Simulation results for PUSCH CE Mode A.
	Rx antenna
	Repetitions
	Propagation condition
	SNR for 70% of peak rate

	1
	8
	NTN-TDLA100-5
	-6.1

	1
	8
	NTN-TDLC5-5
	-6.1

	2
	8
	NTN-TDLA100-5
	-10.5

	2
	8
	NTN-TDLC5-5
	-9.2



Table 3	Simulation results for PUSCH CE Mode B.
	Rx antenna
	Repetitions
	Propagation condition
	SNR for 70% of peak rate

	1
	256
	NTN-TDLA100-5
	-15.1

	1
	256
	NTN-TDLC5-5
	-16.3

	2
	256
	NTN-TDLA100-5
	-17.4

	2
	256
	NTN-TDLC5-5
	-18.1



2.2	PUCCH demodulation requirements
2.2.1	ACK missed detection requirements for single user PUCCH format 1a 
Test metric: 
· The ACK missed detection probability shall not exceed 1%.
[bookmark: _Ref114171197]Table 4	Simulation parameters for PUCCH format 1a.
	Parameters
	Values

	Number of PUCCH repetitions
	8

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

	Propagation channel 
	NTN-TDLA100-5

	System BW
	1.4MHz



Table 5	Simulation results for PUCCH format 1a.
	Rx antenna
	Repetitions
	Propagation condition
	SNR for 1% of ACK missed detection

	1
	8
	NTN-TDLA100-5
	-5.4

	2
	8
	NTN-TDLA100-5
	-11.1



2.3	PRACH demodulation requirements
2.3.1	PRACH detection requirements
Test metric: 
· The false alarm probability shall be less than or equal to 0.1%.
· The probability of detection shall be equal to or exceed 99%.
[bookmark: _Ref125487833]Table 6	Simulation parameters for PRACH preamble detection requirements. 
	Number of Tx antennas
	Number of Rx antennas
	Propagation channel
	Frequency offset
	Number of repetitions
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	1 and 2
	NTN-TDLA100-5
	270Hz
	8
	YES
	YES
	
	

	
	
	
	
	16
	
	
	YES
	YES



Table 7	Simulation results for PRACH preamble detection requirements.
	Rx antenna
	Repetitions
	Propagation condition
	Burst format
	SNR for 99% of detection success rate

	1
	8
	NTN-TDLA100-5
	BF0
	-13.3

	1
	8
	NTN-TDLA100-5
	BF1
	-13.3

	1
	16
	NTN-TDLA100-5
	BF2
	-19.5

	1
	16
	NTN-TDLA100-5
	BF3
	-19.5

	2
	8
	NTN-TDLA100-5
	BF0
	-18.8

	2
	8
	NTN-TDLA100-5
	BF1
	-18.9

	2
	16
	NTN-TDLA100-5
	BF2
	-24.1

	2
	16
	NTN-TDLA100-5
	BF3
	-24.2


3	SAN demodulation requirements for NB-IoT
3.1	NPUSCH format 1 demodulation requirements
Table 8	Simulation parameters for NPUSCH format 1.
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions 
	FRC
	Repetition number
	Fraction of maximum throughput

	1
	1 and 2
	3.75KHz
	1
	Test 1: NTN-TDLA100-1
Test 2: NTN-TDLC5-1
	TS36.104 A16-1
	4
	70%

	1
	1 and 2
	15KHz
	12
	Test 1: NTN-TDLC5-1
Test 2: NTN-TDLA100-1
	TS36.104 A16-5
	16
	70%



Table 9	Simulation results for NPUSCH format 1.
	Rx antenna
	Subcarrier spacing
	Number of tones
	Repetitions
	Propagation condition
	SNR to achieve 70% of peak rate

	1
	3.75kHz
	1
	4
	NTN-TDLA100-1
	-3.5

	1
	3.75kHz
	1
	4
	NTN-TDLC5-1
	-6.1

	1
	15kHz
	12
	16
	NTN-TDLA100-1
	-7.2

	1
	15kHz
	12
	16
	NTN-TDLC5-1
	-9.8

	2
	3.75kHz
	1
	4
	NTN-TDLA100-1
	-7.1

	2
	3.75kHz
	1
	4
	NTN-TDLC5-1
	-8.7

	2
	15kHz
	12
	16
	NTN-TDLA100-1
	-11.7

	2
	15kHz
	12
	16
	NTN-TDLC5-1
	-12.8



3.2	NPUSCH format 2 demodulation requirements
3.2.1	ACK missed detection requirements
Test metric:
· The DTX to ACK probability, i.e., the probability that ACK is detected when nothing is sent per NPUSCH format 2 transmission, shall not exceed 1% per NPUSCH format 2 transmission.
· The ACK missed detection probability shall not exceed 1%.
Table 10	Simulation parameters for NPUCCH format 2.
	Number of TX antennas
	Number of RX antennas
	Propagation conditions
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1 and 2
	NTN-TDLA100-1
	1
	3.75KHz
	16

	1
	1 and 2
	NTN-TDLA100-1
	1
	15KHz
	16



Table 11	Simulation results for NPUSCH format 2.
	Rx antenna
	Subcarrier spacing
	Repetitions
	Propagation condition
	SNR for 1% of ACK missed detection rate

	1
	3.75kHz
	16
	NTN-TDLA100-1
	

	1
	15kHz
	16
	NTN-TDLA100-1
	3.8

	2
	3.75kHz
	16
	NTN-TDLA100-1
	

	2
	15kHz
	16
	NTN-TDLA100-1
	-5.1



3.3	NPRACH demodulation requirements
3.3.1	NPRACH detection requirements
Test metric:
· The false alarm probability shall be less than or equal to 0.1%.
· The probability of detection shall be equal to or exceed 99%.
[bookmark: _Ref125572528]Table 12	Simulation parameters for NPRACH missed detection. 
	Number of Tx
	Number of Rx
	Repetition number
	Propagation channel and correlation
	Frequency offset
	PF0
	PF1

	1
	1 and 2
	8
	NTN-TDLA100-1
	200Hz
	YES
	YES

	1
	1 and 2
	16
	NTN-TDLA100-1
	200Hz
	YES
	YES



Table 13	Simulation results for NPRACH missed detection.
	Rx antenna
	Repetitions
	Propagation condition
	Preamble format
	SNR for 99% of detection success rate

	1
	8
	NTN-TDLA100-1
	PF0
	10.5

	1
	8
	NTN-TDLA100-1
	PF1
	10.5

	1
	16
	NTN-TDLA100-1
	PF0
	5.9

	1
	16
	NTN-TDLA100-1
	PF1
	5.8

	2
	8
	NTN-TDLA100-1
	PF0
	0.7

	2
	8
	NTN-TDLA100-1
	PF1
	0.7

	2
	16
	NTN-TDLA100-1
	PF0
	-1.9

	2
	16
	NTN-TDLA100-1
	PF1
	-1.7
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