[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: _Hlk118698142][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #109              	R4- 2319848
Chicago, USA, 13th Nov-17th Nov, 2023

Agenda item:	6.2.4.1.4
Source:	Samsung 	
Title:	Simulation results for eMTC and NB-IoT over NTN
Document for:	Discussion
1. Introduction
In this contribution, the updated simulation results are provided for alignment and performance requirement derivation.
2	Discussion
2.1	SAN demodulation requirements derivation 
Based on the simulation results summary submitted in RAN4# 108, large performance gap was observed.  Considering the complete deadline for this WI, additional margin was added for requirement. Based on chairman note, companies can further provide simulation results to align the results and update the requirements accordingly for NB-IoT/eMTC SAN demodulation requirement
	· Session chair note: Companies can further provide simulation results to align the results and update requirements accordingly for NB-IoT/eMTC SAN demodulation requirements.   



Although additional margin is added for requirement definition, the gap between companies is still very large
The similar situation will be expected to happen in the following IoT NTN enhancement. To avoid the misalignment, companies are encouraged to select the simplified test parameters to further alignment.   
For IoT NTN, additional timing offset and frequency offset are introduced, expecting for new introduced NTN channel. For alignment purpose, the additional timing offset and frequency offset can be set as 0 in the first stage.
Proposal 1: Companies are encouraged to select the simplified test parameters to further alignment
3	Simulation results for IoT over NTN
Based on agreed simulation assumption, the updated simulation results are provided for IoT over NTN for alignment and performance requirement derivation
3.1	eMTC over NTN
In this section, the initial results for eMTC PUSCH CE mode A, CE mode B, PUCCH and PRACH. The detail simulation assumptions for them are indicated in the following tables
Table 3:  simulation assumption for eMTC PUSCH CE mode A
	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

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

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

		FRC
	TS36.104 A3-2

	System BW
	1.4MHz only

	Doppler shift offset
	4Hz

	Transmit timing offset
	[0.01] us per subframe

	Fraction of maximum throughput
	70%



Table 4:  simulation assumption for eMTC PUSCH CE mode B
	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
	Option 1: NTN-TDLA100-5
Option 2: NTN-TDLC5-5

		FRC
	TS36.104 A3-1

	System BW
	1.4MHz only

	Doppler shift offset
	128

	Transmit timing offset
	[0.01] us per subframe

	Fraction of maximum throughput
	70%



Table 5:  simulation assumption for eMTC PUCCH
	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

	ACK missed detection probability 
	1%



Table 6:  simulation assumption for eMTC PRACH 
	Parameters
	Values

	Formats
	Format 0/1/2/3

	Number of PRACH repetitions
	Format 0
	8

	
	Format 1
	8

	
	Format 2
	16

	
	Format 3
	16

	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

	Missed detection probability
	1%

	False alarm
	0.1%




eMTC CE mode A and CE mode B
Table 7:  Ideal and impairment results for eMTC CE mode A and B
	Case 
	Antenna configuration
	Rep
	Channel 
	CE mode 
	Additional
Doppler  
	Additional Timing offset 
	FRC
	SNR@70%
Ideal
	SNR@70%
Impair

	1
	1T1R
	8
	NTN TDLAC5-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-7.2
	-5.2

	2
	1T1R
	8
	NTN TDLA100-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-4.5
	-2.5

	3
	1T2R
	8
	NTN TDLAC5-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-10.3
	-8.3

	4
	1T2R
	8
	NTN TDLA100-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-8.8
	-6.8

	5
	1T1R
	256
	NTN TDLAC5-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-14.1
	-12.1

	6
	1T1R
	256
	NTN TDLA100-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-12.4
	-10.4

	7
	1T2R
	256
	NTN TDLAC5-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-16.4
	-14.4

	8
	1T2R
	256
	NTN TDLA100-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-15.4
	-13.4



eMTC PUCCH format 1

Table 8:  Ideal and impairment results for eMTC PUCCH format 1
	Case 
	Format 
	Frequency 
hopping
	Antenna configuration 
	BW 
	Repetition  
	Channel
	Additional Doppler 
	Additional 
Timing offsets
	SNR@1% ACK missed 
	SNR@70%
Impair

	1
	Format 1a
	Off
	1T1R
	1.4MHz
	8
	NTN-TDLA100-5
	4Hz
	[0.01:0.01:0.08]us
	-3.6
	-1.6

	2
	Format 
1a
	off
	1T2R
	1.4MHz
	8
	NTN-TDLA100-5
	4Hz
	[0.01:0.01:0.08]us
	-9.8
	-7.8



eMTC PRACH
Table 9:  Ideal and impairment results for eMTC PRACH
	Case 
	Format 
	Antenna configuration 
	Repetition 
	Channel
	Frequency offset
	Timing estimation error
	1% MD
ideal
	1% MD
impair

	1
	Format 0
	1T1R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-12.0
	-10.0

	2
	Format 
0
	1T2R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.8
	-15.8

	3
	Format
1
	1T1R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-11.4
	-9.4

	4
	Format 
1
	1T2R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.2
	-15.2

	5
	Format 
2
	1T1R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.8
	-15.8

	6
	Format 
2
	1T2R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-22.7
	-20.7

	7
	Format
3
	1T1R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.4
	-15.4

	8
	Format
3
	1T2R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-22.3
	-20.3



3.2	NB-IoT over NTN
In this section, similar as eMTC over NTN, the simulation results for NPUSCH1/2 and NPRACH are provided. 
NPUSCH format 1
Table 10:  Ideal and impairment results for NPUSCH1
	Case 
	Antenna configuration
	Repetition 
	Channel 
	Tone
	SCS
	Additional 
Doppler 
	Additional 
Timing offset
	FRC
	SNR@70%
ideal
	SNR@70%
Impair

	1
	1T1R
	4
	NTN TDLC5-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-5.5
	-3.5

	2
	1T1R
	4
	NTN TDLA100-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-3.3
	-1.3

	3
	1T2R
	4
	NTN TDLC5-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-8.0
	-6.0

	4
	1T2R
	4
	NTN TDLA100-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-6.6
	-4.6

	5
	1T1R
	16
	NTN TDLC5-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-8.4
	-6.4

	6
	1T1R
	16
	NTN TDLA100-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-6.0
	-4.0

	7
	1T2R
	16
	NTN TDLC5-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-11.4
	-9.4

	8
	1T2R
	16
	NTN TDLA100-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-10.3
	-8.3



 NPUSCH format 2
Table 11:  Ideal and impairment results for NPUSCH2
	Case 
	Antenna configuration
	Repetition 
	Channel 
	Tone
	SCS
	Additional 
Doppler 
	Additional 
Timing offset
	SNR@70%
ideal
	SNR@70%
Impair

	1
	1T1R
	16
	NTN TDLA100-1
	1
	3.75KHz
	64Hz
	[0.08:0.08:1.28]
	0.84
	2.84

	2
	1T2R
	16
	NTN TDLA100-1
	1
	3.75KHz
	64Hz
	[0.08:0.08:1.28]
	-4.91
	-2.91

	3
	1T1R
	16
	NTN TDLA100-1
	1
	15KHz
	16Hz
	[0.02:0.02:0.32]
	3.74
	5.74

	4
	1T2R
	16
	NTN TDLA100-1
	1
	15KHz
	16Hz
	[0.02:0.02:0.32]
	-4.8
	-2.8



NPRACH
Table 12:  Ideal and impairment results for NPRACH
	Case 
	Format 
	Antenna configuration 
	Repetition 
	Channel
	Frequency offset
	Timing estimation error
	1% MD
ideal
	1% MD
impair

	1
	Format 0
	1T1R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	12.4
	14.4

	2
	Format 
0
	1T2R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	3.2
	5.2

	3
	Format
1
	1T1R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	12.8
	14.8

	4
	Format 
1
	1T2R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	3.5
	5.5

	5
	Format 
0
	1T1R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	8.5
	10.5

	6
	Format 
0
	1T2R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	1.0
	3.0

	7
	Format
1
	1T1R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	8.3
	10.3

	8
	Format
1
	1T2R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	1.0
	3.0




4	Conclusion
In this contribution, the ideal and impairment results are provided for alignment and performance requirement derivation
Proposal 1: Companies are encouraged to select the simplified test parameters to further alignment
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