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Background
During RAN4#106 meeting, WF [1] for SAN demodulation requirements for IoT over NTN was approved. In this contribution, we provide our initial simulation results about SAN demodulation requirements for LTE NTN IOT.
Discussion
SAN demodulation requirements for eMTC
PUSCH CE mode A
The ideal simulation results for PUSCH CE mode A demodulation requirements are shown as Table 2.1.1-2 based on the simulation assumption shown as Table 2.1.1-1.
Table 2.1.1-1 Simulation assumptions for PUSCH CE mode A demodulation requirements
	Parameters
	CE Mode A

	Max number of HARQ transmissions
	4

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

	Number of PUSCH repetitions
	8

	
	FFS: 1

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

	Propagation channel
	Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [5, 30] Hz

		FRC
	TS36.104 A3-2

	System BW
	1.4MHz only

	Doppler shift offset
	FFS

	Transmit timing offset
	FFS

	Fraction of maximum throughput
	70%



Table 2.1.1-2 Ideal simulation results for PUSCH CE mode A demodulation requirements
	Test number
	Number of PUSCH repetitions
	Antenna configuration
	SNR@70% maximum throughput [dB]

	
	
	
	NTN-TDLA100-5
	NTN-TDLA100-200
	NTN-TDLC5-5
	NTN-TDLC5-30

	1
	8
	1x1
	-3.78
	-6.43
	-3.38
	-4.22

	2
	8
	1x2
	-8.54
	-9.77
	-7.28
	-7.68

	3
	1
	1x1
	2.23
	3.55
	2.16
	3.52

	4
	1
	1x2
	-2.45
	-1.08
	-1.96
	-1.06



PUSCH CE mode B
The ideal simulation results for PUSCH CE mode B demodulation requirements are shown as Table 2.1.2-2 based on the simulation assumption shown as Table 2.1.2-1.
Table 2.1.2-1 Simulation assumptions for PUSCH CE mode B demodulation requirements
	Parameters
	CE Mode B

	Max number of HARQ transmissions
	2

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

	Number of PUSCH repetitions
	256

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

	Propagation channel
	NTN-TDLA100-X, X = [5, 200] Hz

	FRC
	TS36.104 A3-1

	System BW
	1.4MHz only

	Doppler shift offset
	FFS

	Transmit timing offset
	FFS

	Fraction of maximum throughput
	70%



Table 2.1.2-2 Ideal simulation results for PUSCH CE mode B demodulation requirements
	Test number
	Antenna configuration
	SNR@70% maximum throughput [dB]

	
	
	NTN-TDLA100-5
	NTN-TDLA100-200

	1
	1x1
	
	

	2
	1x2
	
	


(TBD)
PUCCH
The ideal simulation results for PUCCH demodulation requirements are shown as Table 2.1.3-2 based on the simulation assumption shown as Table 2.1.3-1.
Table 2.1.3-1 Simulation assumptions for PUCCH demodulation requirements
	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 
	Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [5, 30] Hz

	System BW
	1.4MHz

	Fraction of maximum throughput
	70%



Table 2.1.3-2 Ideal simulation results for PUCCH demodulation requirements
	Test number
	Antenna configuration
	SNR@70% maximum throughput [dB]

	
	
	NTN-TDLA100-5
	NTN-TDLA100-200
	NTN-TDLC5-5
	NTN-TDLC5-30

	1
	1x1
	
	
	
	

	2
	1x2
	
	
	
	


(TBD)
PRACH
The ideal simulation results for PRACH demodulation requirements are shown as Table 2.1.4-2 based on the simulation assumption shown as Table 2.1.4-1.
Table 2.1.4-1 Simulation assumptions for PRACH demodulation 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
	Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [5, 30] Hz
	200Hz + X (X: See Sub-topic 2-2 Additional Doppler shift offset)
	8
	YES
	YES
	
	

	
	
	
	
	16
	
	
	YES
	YES



Table 2.1.4-2 Ideal simulation results for PRACH demodulation requirements
	Test number
	Burst format
	Antenna configuration
	SNR@70% maximum throughput [dB]

	
	
	
	NTN-TDLA100-5
	NTN-TDLA100-200
	NTN-TDLC5-5
	NTN-TDLC5-30

	1
	0
	1x1
	
	
	
	

	2
	0
	1x2
	
	
	
	

	3
	1
	1x1
	
	
	
	

	4
	1
	1x2
	
	
	
	

	5
	2
	1x1
	
	
	
	

	6
	2
	1x2
	
	
	
	

	7
	3
	1x1
	
	
	
	

	8
	3
	1x2
	
	
	
	


(TBD)
SAN demodulation requirements for NB-IoT
NPUSCH format 1
The ideal simulation results for NPUSCH format 1 demodulation requirements are shown as Table 2.2.1-2 based on the simulation assumption shown as Table 2.2.1-1.
Table 2.2.1-1 Simulation assumptions for NPUSCH format 1 demodulation requirements
	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
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	TS36.104 A16-1
	16
	70%

	1
	1 and 2
	15KHz
	12
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	TS36.104 A16-5
	16
	70%



Table 2.2.1-2 Ideal simulation results for NPUSCH format 1 demodulation requirements
	Test number
	Subcarrier spacing [kHz]
	Antenna configuration
	SNR@70% maximum throughput [dB]

	
	
	
	NTN-TDLA100-1
	NTN-TDLA100-200
	NTN-TDLC5-1
	NTN-TDLC5-30

	1
	3.75
	1x1
	
	
	
	

	2
	3.75
	1x2
	
	
	
	

	3
	15
	1x1
	
	
	
	

	4
	15
	1x2
	
	
	
	


(TBD)
NPUSCH format 2
The ideal simulation results for NPUSCH format 2 demodulation requirements are shown as Table 2.2.2-2 based on the simulation assumption shown as Table 2.2.2-1.
Table 2.2.2-1 Simulation assumptions for NPUSCH format 2 demodulation requirements
	Number of TX antennas
	Number of RX antennas
	Propagation conditions
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1 and 2
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	1
	3.75KHz
	16

	1
	1 and 2
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	1
	15KHz
	16



Table 2.2.2-2 Ideal simulation results for NPUSCH format 2 demodulation requirements
	Test number
	Subcarrier spacing [kHz]
	Antenna configuration
	SNR@70% maximum throughput [dB]

	
	
	
	NTN-TDLA100-1
	NTN-TDLA100-200
	NTN-TDLC5-1
	NTN-TDLC5-30

	1
	3.75
	1x1
	
	
	
	

	2
	3.75
	1x2
	
	
	
	

	3
	15
	1x1
	
	
	
	

	4
	15
	1x2
	
	
	
	


(TBD)
NPRACH
The ideal simulation results for NPUSCH format 2 demodulation requirements are shown as Table 2.2.3-2 based on the simulation assumption shown as Table 2.2.3-1.
Table 2.2.3-1 Simulation assumptions for NPRACH demodulation requirements
	Number of Tx
	Number of Rx
	Repetition number
	Propagation channel and correlation
	Frequency offset
	PF0
	PF1

	1
	1 and 2
	8
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [1, 30] Hz
	200Hz + X (X: See sub-topic 2-2 Additional Doppler shift offset)
	YES
	YES

	1
	1 and 2
	32
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [1, 30] Hz
	200Hz + X (X: See sub-topic 2-2 Additional Doppler shift offset)
	YES
	YES



Table 2.2.3-2 Ideal simulation results for NPRACH demodulation requirements
	Test number
	Repetition number
	Antenna configuration
	SNR@70% maximum throughput [dB]

	
	
	
	NTN-TDLA100-1
	NTN-TDLA100-200
	NTN-TDLC5-1
	NTN-TDLC5-30

	1
	8
	1x1
	
	
	
	

	2
	8
	1x2
	
	
	
	

	3
	32
	1x1
	
	
	
	

	4
	32
	1x2
	
	
	
	


(TBD)
Summary
In this contribution, we provide our initial simulation results about UE demodulation requirements for LTE NTN IOT.
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