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1. Introduction
In RAN#99 meeting, the WI on NR NTN (Non-Terrestrial Networks) enhancements was approved. The related objective of this WI was presented as following [1]
	· The work item aims to specify further enhancements for E-UTRA (LTE-RAN) based NTN (non-terrestrial networks) according to the following assumptions:
· GEO and NGSO (LEO and MEO).
· Earth fixed Tracking area. Earth fixed & Earth moving cells for NGSO
· FDD mode
· UEs with GNSS 
· The detailed objectives are to specify enhanced NB-IoT NTN and eMTC NTN radio interfaces and E-UTRAN/NG-RAN as follows:
· IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
· This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
· Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
· Study and specify needed improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1, RAN2]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements
· Mobility enhancements
· The following mobility enhancements objectives are listed.
· Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel 17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
· Support signalling in system information of neighbour cell ephemeris, for eMTC and NB-IoT [RAN2]
· Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]
· Define UE RRM core requirements for the above mobility enhancement features [RAN4].
· Further enhancement to discontinuous coverage
· Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].
· Objective of Performance part WI
· Specify UE RRM performance requirements to support the agreed mobility enhancements for NB-IoT/eMTC [RAN4]
· Specify UE and Base Station demodulation requirements for operation with disabled HARQ feedback for NB-IoT/eMTC [RAN4]
· Note: The need for Performance requirements for improved GNSS operations will be established once the need for specification work has been decided.



According to the meeting agenda, this meeting is the first meeting to discuss the performance part of IoT NTN enhancements. 
2	Test scope of BS demodulation requirement   
In this section, the overview on impact of BS demodulation requirement based on the objective in WID was provided.
According to the WID, the Rel-18 IoT NTN has only specified the enhancement for DL HARQ process.
For UL, two HARQ modes, i.e., HARQ mode A and HARQ mode B has been introduced in Rel-17 NTN. This enhancement can be re-used for IoT NTN. Similar to disabling HARQ feedback for DL HARQ mode A and HARQ mode B should be apply to all NB-IoT and eMTC UEs in NTN.
Disabling HARQ feedback in the context of IoT-NTN means that there will be no feedback at the end of a bundle and hence no bundle retransmissions.
Therefore, the BS demodulation requirement without re-transmission could be considered. Since the retransmission only impacts on the UE data rate in UL, therefore, only eMTC PUSCH and NPUSCH format 1 will be considered for requirement definition.
Proposal 1: Only consider eMTC PUSCH and NB-IoT NPUSCH format 1 for test scope with disabled HARQ.
3	Test setup of BS demodulation requirement   
In this part, the detail test setup for specific demodulation requirements is discussed based on the test scope discussion in section 2.
In Rel-17 IoT NTN WI, RAN4 have agreed to introduce the IoT SAN requirements based on the basic feature of IoT introduced in Rel-13 and Rel-14.
Similarly, for Rel-18 IoT NTN, the same feature can be considered for eMTC and NB-IoT for SAN requirement with HARQ disabled.
Proposal 2: RAN4 only consider the basic feature of Rel-13 eMTC and NB-IoT for SAN requirement with HARQ disabled.
· eMTC PUSCH CE mode A
· eMTC PUSCH CE mode B
· NPUSCH format 1 with 15KHz, 12 tones
· NPUSCH format 1 with 3.75KHz, 1 tone

Channel Model 
In Rel-17 IoT NTN, both NTN TDLA and NTN TDLC are considered for IoT SAN requirement. The same channel model can be considered for Rel-18 IoT SAN requirement.
Proposal 3: RAN4 consider the same channel model for Rel-18 IoT SAN requirement 
· eMTC PUSCH CE mode A with NTN TDLA100-5 and NTN-TDLC5-5
· eMTC PUSCH CE mode B with NTN TDLA 100-5 and NTN-TDLC5-5
· NPUSCH format 1 with 15KHz, 12 tones with NTN TDLA100-1 and NTN TDLC5-1
· NPUSCH format 1 with 3.75KHz, 1 tone with NTN TDLA100-1 and NTN TDLC5-1

Additional Doppler Shift and timing offset modeling for channel model 
Regarding the additional Doppler shift modeling, as agreed in the Rel-17 IoT NTN, fixed (the largest) frequency offset value for the SAN demodulation requirement was applied for the simulation assumption with following values based on different channels.  The same value can be considered for Rel-18 IoT NTN SAN requirement.
Proposal 4: RAN4 consider the same additional doppler shift and timing offset modeling for Rel-18 IoT SAN requirement.
	Channel
	Repetition
	Tx duration in one segment
	Largest frequency offset value (Hz)

	eMTC PUSCH CE mode A
	8
	8ms
	4

	eMTC PUSCH CE mode B
	256
	256ms
	128

	NPUSCH format 1, 3.75KHz, 1 tone
	4
	256ms
	128

	NPUSCH format 1, 15KHz, 12 tones
	16
	16ms
	8



In summary, the following simulation requirement could be considered for IoT SAN requirement with HARQ disabled.
Proposal 5: RAN4 consider the following simulation assumption for Rel-18 IoT SAN requirement.
Table 1:  simulation assumption for eMTC PUSCH CE mode A
	Parameters
	CE Mode A

	Max number of HARQ transmissions
	1

	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
	Case 1: NTN-TDLA100-5
Case 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 2:  simulation assumption for eMTC PUSCH CE mode B
	Parameters
	CE Mode B

	Max number of HARQ transmissions
	1

	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
	Case 1: NTN-TDLA100-5
Case 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 3:  Simulation assumption for NB-IoT PUSCH 1
	Case 
	Antenna configuration
	Repetition 
	Channel 
	Tone
	SCS
	Additional 
Doppler 
	Additional 
Timing offset
	FRC

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

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

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

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

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

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

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

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



4	Conclusion
In this contribution, the view on the test scope and test setup of SAN demodulation requirement for  IoT NTN enhancement is provided.
Proposal 1: only consider eMTC PUSCH and NB-IoT NPUSCH format 1 for test scope with disabled HARQ.
Proposal 2: RAN4 only consider the basic feature of Rel-13 eMTC and NB-IoT for SAN requirement with HARQ disabled.
· eMTC PUSCH CE mode A
· eMTC PUSCH CE mode B
· NPUSCH format 1 with 15KHz, 12 tones
· NPUSCH format 1 with 3.75KHz, 1 tone

Proposal 3: RAN4 consider the same channel model for Rel-18 IoT SAN requirement 
· eMTC PUSCH CE mode A with NTN TDLA100-5 and NTN-TDLC5-5
· eMTC PUSCH CE mode B with NTN TDLA 100-5 and NTN-TDLC5-5
· NPUSCH format 1 with 15KHz, 12 tones with NTN TDLA100-1 and NTN TDLC5-1
· NPUSCH format 1 with 3.75KHz, 1 tone with NTN TDLA100-1 and NTN TDLC5-1

Proposal 4: RAN4 consider the same additional doppler shift and timing offset modeling for Rel-18 IoT SAN requirement.
	Channel
	Repetition
	Tx duration in one segment
	Largest frequency offset value (Hz)

	eMTC PUSCH CE mode A
	8
	8ms
	4

	eMTC PUSCH CE mode B
	256
	256ms
	128

	NPUSCH format 1, 3.75KHz, 1 tone
	4
	256ms
	128

	NPUSCH format 1, 15KHz, 12 tones
	16
	16ms
	8



Proposal 5: RAN4 consider the following simulation assumption for Rel-18 IoT SAN requirement.
Table 1:  simulation assumption for eMTC PUSCH CE mode A
	Parameters
	CE Mode A

	Max number of HARQ transmissions
	1

	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
	Case 1: NTN-TDLA100-5
Case 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 2:  simulation assumption for eMTC PUSCH CE mode B
	Parameters
	CE Mode B

	Max number of HARQ transmissions
	1

	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
	Case 1: NTN-TDLA100-5
Case 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 3:  Simulation assumption for NB-IoT PUSCH 1
	Case 
	Antenna configuration
	Repetition 
	Channel 
	Tone
	SCS
	Additional 
Doppler 
	Additional 
Timing offset
	FRC

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

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

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

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

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

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

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

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