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Introduction 

From RAN4#105, there were agreements on IoT-NTN UE demodulation simulation assumptions [1]. Updates to the assumptions were agreed upon in RAN4#106 [2] and the simulation configurations held in RAN4#106-bis-e [3]. 

Agreements on IoT-NTN SAN demodulation simulation assumptions were made in RAN4#106bis-e [4]. 

In this contribution we provide our simulation results for both the NB-IoT UE and SAN demodulation NTN testcases. 


Simulation Results
NB-IoT: NPDSCH for UE demodulation
In this section we provide our simulation configuration used and results for NB-IoT NTN UE demodulation of the downlink shared channel. 
Simulation Parameters
Shared parameters across tests are shown in Table 1. Two unique test cases were examined under the conditions and settings provided in Table 2. 

       Table 1. Shared simulation parameters for NPDSCH demodulation requirements.

	Operation mode
	CBW
	Antenna configuration
	K_offset
	CFO

	Stand-alone
	FDD 200 kHz
	1 Tx, 1 Rx
	8 ms
	200 Hz



       

       Table 2. Test configurations for NPDSCH NTN UE demodulation requirements.

	Parameter
	Test Case

	
	1
	2

	MCS
	QPSK 1/2 
(R.NB.6 FDD)
	QPSK 1/3 
(R.NB.6-1 FDD)

	NPDSCH repetition
	32
	128

	Propagation condition
	NTN-TDLC5-200
	NTN-TDLA100-10

	Carrier type
	Anchor
	Non-anchor

	ITBS/ISF
	9/3
	6/3

	TBS (bits)
	616
	392




Simulation Results
The SNR (dB) required to achieve 70% of the maximum throughput for each test case is presented in Table 3. 

          Table 3. Simulation results for NPDSCH NTN UE demodulation.

	Test Case
	Required SNR (dB) for 70% maximum throughput to be achieved

	1
	-6.9

	2
	-12.6


















NB-IoT: NPUSCH Format 1 for SAN demodulation
In this section we provide our simulation configuration used and results for NB-IoT NTN SAN demodulation of the uplink shared channel. 
Simulation Parameters
Unique test cases were examined under the conditions and settings provided in Table 4. 

Table 4. Test configurations for NPUSCH Format 1 NTN SAN demodulation requirements.
	Parameter
	Test Case

	
	1
	2

	Sub-carrier spacing
	3.75 kHz
	15 kHz

	No. of allocated sub-carriers
	1
	12

	MCS
	BPSK 1/3
(TS 36.104 A16-1)
	QPSK 2/3
(TS 36.104 A16-5)

	NPUSCH repetition
	4
	16

	Propagation condition
	Option 1: NTN-TDLA100-1
Option 2: NTN-TDLC5-1
	Option 1: NTN-TDLC5-1
Option 2: NTN-TDLA100-1

	Carrier frequency offset
	200 Hz
	200 Hz

	Number of Tx antennas
	1
	1

	Number of Rx antennas
	1 and 2
	1 and 2

	ITBS/IRU
	0/1
	9/0

	Payload size (bits)
	32
	136



Simulation Results
The SNR (dB) required to achieve 70% of the maximum throughput for each test case using 1 receive antenna is presented in Table 5. Similarly, the simulation results for using 2 receive antennas is shown in Table 6. 

Table 5. NTN SAN demodulation simulation results for NPUSCH Format 1 with 1 Rx antenna.

	Test Case
	Propagation condition
	Required SNR (dB) for 70% maximum throughput to be achieved

	1
	NTN-TDLA100-1
	1.3

	
	NTN-TDLC5-1
	-0.6

	2
	NTN-TDLC5-1
	-7.2

	
	NTN-TDLA100-1
	-5.6



Table 6. NTN SAN demodulation simulation results for NPUSCH Format 1 with 2 Rx antennas.

	Test Case
	Propagation condition
	Required SNR (dB) for 70% maximum throughput to be achieved

	1
	NTN-TDLA100-1
	-2.1

	
	NTN-TDLC5-1
	-3.2

	2
	NTN-TDLC5-1
	-10.3

	
	NTN-TDLA100-1
	-9.1



NB-IoT: NPUSCH Format 2 for SAN demodulation
In this section we provide our simulation configuration used and results for NB-IoT NTN SAN demodulation of the uplink control channel. 

Simulation Parameters
Unique test cases were examined under the conditions and settings provided in Table 7. 

 Table 7. Test configurations for NPUSCH Format 2 NTN SAN demodulation requirements.

	Parameter
	Test Case

	
	1
	2

	Sub-carrier spacing
	3.75 kHz
	15 kHz

	No. of allocated sub-carriers
	1
	1

	NPUSCH repetition
	16
	16

	Propagation condition
	Option 1: NTN-TDLA100-1
Option 2: NTN-TDLC5-1
	Option 1: NTN-TDLA100-1
Option 2: NTN-TDLC5-1

	Carrier frequency offset
	200 Hz
	200 Hz

	Number of Tx antennas
	1
	1

	Number of Rx antennas
	1 and 2
	1 and 2



Simulation Results
The SNR (dB) required to achieve an ACK missed detection probability less than or equal to 1% for each test case using 1 receive antenna is presented in Table 8. Similarly, the simulation results for using 2 receive antennas is shown in Table 9. 


Table 8. NTN SAN demodulation simulation results for NPUSCH Format 2 with 1 Rx antenna.

	Test Case
	Propagation condition
	Required SNR (dB) for ACK missed detection probability ≤ 1%

	1
	NTN-TDLA100-1
	3.8

	
	NTN-TDLC5-1
	-0.5

	2
	NTN-TDLA100-1
	0.3

	
	NTN-TDLC5-1
	-6.2




Table 9. NTN SAN demodulation simulation results for NPUSCH Format 2 with 2 Rx antennas.

	Test Case
	Propagation condition
	Required SNR (dB) for ACK missed detection probability ≤ 1%

	1
	NTN-TDLA100-1
	-2

	
	NTN-TDLC5-1
	-5.2

	2
	NTN-TDLA100-1
	-7.5

	
	NTN-TDLC5-1
	-10.7
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