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Introduction
In WID RP-223064, following justification for IoT -NTN are mentioned. 
IoT operation is critical in remote areas with low/no cellular connectivity for many different industries, including e.g.: 
-	Transportation (maritime, road, rail, air) & logistics
-	Solar, oil & gas harvesting
-	Utilities
-	Farming
-	Environment monitoring
-	Mining etc.
The capabilities of NB-IoT and eMTC are a good fit to the above but will require satellite connectivity to provide coverage beyond terrestrial deployments, where IoT connectivity is required. There is an urgent need for a standardized solution allowing global IoT operation anywhere on Earth, in view of other solutions already available.
The completion level of the 3GPP RAN4 Rel-18 work item on NB-IoT/eMTC support for Non-Terrestrial Networks (NTN) has achieved 50% for core part at RP#97-e (Sep-2022). The Target Completion Date of the core part is December 2022, and the Target Completion Date of the performance part is June 2023. To fulfil the strong demand of IoT NTN, with the existing UE SIG conformance testing for Rel-17 NB-IoT/eMTC support for Non-Terrestrial Networks (NTN) including EPS aspects WI, there is a need to introduce an associated RAN5 work item to enable UE RF/RRM/Demod conformance testing for Rel-18 NB-IoT/eMTC core & performance requirements for NTN.
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Topic #1: Work plan
In this chapter, work plan for IoT SAN demodulation requirements are discussed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300390
	MediaTek Inc., Huawei, HiSilicon
	In this contribution, we provided the work plan on performance part for NB-IoT/eMTC NTN requirements, including RRM requirements (TS36.133), UE and SAN demodulation requirements (TS36.102, TS36.108), and SAN conformance testing (TS 36.181).




Open issues summary
Sub-topic 1-1: SAN demod performance requirements
· Proposal
· Option 1: (MTK, Huawei)
	3GPP RAN4 meeting
	Work content

	3GPP RAN4 #106 meeting (Feb, 2023)
	· Approve work plan.
· Agree on the scope of SAN requirements for NB-IoT and Cat-M1. 
· Agree on simulation assumptions.
· Collect the initial simulation results.
· Decide the CR work split.

	3GPP RAN4 #106-bis-e meeting (April, 2023)
	· Update simulation assumptions if necessary.
· Collect the simulation results.
· Review the draft CR for TS36.108.

	3GPP RAN4 #107 meeting (May, 2023)

	· Collect the simulation results. 
· Agree with the CR for TS36.108.


· Recommended WF
Need discussion.

Topic #2: General
In this chapter, general issues such as scenarios, channel models and demodulation requirement scope will be discussed.. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300058
	Nokia, Nokia Shanghai Bell
	Observation 1: The maximum residual doppler offset from a first transmission is 0.1 ppm.
Observation 2: For TN within 5G a typical speed for a UE moving at speed is typically considered to be 33.33 m/s (120 km/h). Whereas for NTN and LEO specifically the satellite velocity is 7500 m/s, as such there is residual doppler shift (non-compensated) across different segments.
Observation 3: For PRACH format 2, for N/M = 16, then the additional doppler shift is 0.08 ppm after the end of the segment; while for NPUSCH and NPUCCH, for N/M = 256, the additional total shift after the end of the segment is 0.07 ppm.
Proposal 1: When using segments size (N_segment^precompensation) greater than 1, for NPRACH, NPUSCH and NPUCCH, create additional frequency doppler shift offset for every subsequent repetition after the first in a segment.  FFS: On the value of the additional offset.
Proposal 2: Evaluate if an offset in transmit timing needs to be applied to the subsequent repetitions in a segment as well.
Observation 4: The UL muting feature (pre-compensation gap) between overlapping segments is expected to have a detrimental impact on the demodulation performance of the UL transmission.
Proposal 3: For UEs with the capability to drop more than 1 symbol, the pre-compensation gap shall be considered for the demodulation requirements reference channel and configuration of the SAN.

	R4-2301772
	Ericsson
	Proposal 1: For Cat-M1 UE, define SAN demodulation requirements only for FDD, where the assumed channel bandwidth is 1.4MHz only.
Proposal 2: For Cat-NB1/NB2 UEs, define SAN demodulation requirements only for FDD.
Proposal 3: Define PUSCH, PUCCH, and PRACH demodulation requirements for SAN for Cat-M1 UE in TS36.108/181.
Proposal 4: Define NPUSCH format 1, NPUSCH format 2, and NPRACH demodulation requirements for SAN for Cat-NB1/NB2 UEs in TS36.108/181.
Proposal 5: RAN4 sets the following channel model for SAN demodulation requirements for Cat-M1:
· For test cases using EPA5/EPA1 in TS36.104, set NTN-TDLC5-30 (Rice factor: 8.05dB)
· For test cases using ETU1/EVA5 in TS36.104, set NTN-TDLA100-X, where X=200Hz and/or 10Hz
Proposal 6: RAN4 sets the following channel model for SAN demodulation requirements for NB-IoT:
· For test cases using EPA5/EPA1 in TS36.104, set NTN-TDLC5-Y, where Y=200Hz and/or 30Hz (Rice factor: 8.05dB)
· For test cases using ETU1 in TS36.104, set NTN-TDLA100-10

	R4-2302192
	Huawei, HiSilicon
	Proposal 1: Test setup should be proper select for PUSCH, PUCCH and NPUSCH cases so that proper baseband processing for the impact of UE behavior that to drop a duration of uplink transmission between segments can be verified.
Proposal 2: Legacy NB-IoT/eMTC cases can be considered for LTE NTN IOT demodulation requirements definition, with further limitation for the number of the test cases to reduce the test effort.
Proposal 3: Use 1.4MHz bandwidth for category M1 demodulation requirements and 200kHz bandwidth for category NB1/NB2 demodulation requirements.
Proposal 4: Define both 1Rx and 2Rx requirements for all SAN demodulation requirements for NB-IoT/eMTC.
Proposal 5: Use NTN-TDLA100-200 and NTN-TDLC5-200 for LTE NTN IOT performance requirements definition.
Proposal 6: Do not consider CSI reporting for LTE NTN IOT performance requirements definition.
Proposal 7: Reuse other parameters from the legacy NB-IoT/eMTC cases directly if no other reason.

	R4-2302609
	Samsung
	Proposal 1: Only standalone deployment considered for NB-IoT demodulation requirement. The requirement can be applicable for other mode for BS demodulation requirements
Proposal 6: RAN4 apply the following channel model for requirement definition of SAN demodulation requirement as starting point
-	NTN-TDLA100-5Hz for CE mode A cat.1 UE
-	NTN-TDLC100-5Hz for CE mode A cat 1 UE
-	NTN_TDLA100-1Hz for NB1/NB2 UE for NPUSCH1
-	NTN_TDLC100-1Hz for NB1/NB2 UE for NPUSCH1
Proposal 7: RAN4 consider 2Rx for requirement definition of SAN demodulation requirement, FFS on 1Rx



Open issues summary
Sub-topic 2-1: Scenario
The deployment relevant issues are captured here. 
Issue 2-1-1: Deployment mode for NB-IoT
· Proposals 
· Option 1: Only standalone deployment considered for NB-IoT demodulation requirement. The requirement can be applicable for other mode for BS demodulation requirements. (Samsung)
· Recommended WF
· Need discussion. 

Issue 2-1-2: Duplex mode for eMTC/NB-IoT
· Proposals 
· Option 1: Only consider FDD. (Ericsson)
· For Cat-M1 UE, define SAN demodulation requirements only for FDD.
· For Cat-NB1/NB2 UEs, define SAN demodulation requirements only for FDD.
· Recommended WF
· Need discussion. 

Issue 2-1-3: UL segmented transmission with multiple segments
· Proposals
· Option 1: No MPUSCH/NPUSCH/MPRACH/NPRACH requirement for Uplink segmented transmission with multiple segments. Only define requirements with one segment. (Samsung)
· Recommended WF
· Need discussion.

Issue 2-1-4: Assumption of pre-compensation gap for UL segmented transmission 
· Proposals
· Option 1: For UEs with the capability to drop more than 1 symbol, the pre-compensation gap shall be considered for the demodulation requirements reference channel and configuration of the SAN. (Nokia)
· Option 2: Test setup should be proper select for PUSCH, PUCCH and NPUSCH cases so that proper baseband processing for the impact of UE behaviour that to drop a duration of uplink transmission between segments can be verified. (Huawei)
· Recommended WF
· Moderator: It depends on the conclusion of Issue 1-1-3; if companies want to define requirements with UL segmented transmission with multiple segments
· Need discussion.




Sub-topic 2-2: Channel model
Sub-topic description 
The channel model used for Cat-M1 SAN demodulation requirements and NB-IoT SAN demodulation requirements are discussed.
Issue 2-2-1: Additional Doppler shift offset and transmit timing offset
· Proposals
· Option 1 (Nokia): 
· When using segments size () greater than 1, for NPRACH, NPUSCH and NPUCCH, create additional frequency doppler shift offset for every subsequent repetition after the first in a segment.  FFS: On the value of the additional offset.
· Evaluate if an offset in transmit timing needs to be applied to the subsequent repetitions in a segment as well.
· Recommended WF
· Need discussion. 

Issue 2-2-2: Channel model for eMTC SAN demodulation requirements
· Proposals
· Option 1: RAN4 sets the following channel model for SAN demodulation requirements for Cat-M1: (Ericsson)
· For test cases using EPA5/EPA1 in TS36.104, set NTN-TDLC5-30 (Rice factor: 8.05dB)
· For test cases using ETU1/EVA5 in TS36.104, set NTN-TDLA100-X, where X=200Hz and/or 10Hz
· Option 2: Use NTN-TDLA100-200 and NTN-TDLC5-200 for LTE NTN IOT performance requirements definition. (Huawei)
· Option 3: RAN4 apply the following channel model for requirement definition of SAN demodulation requirement as starting point (Samsung)
· NTN-TDLA100-5Hz for CE mode A cat.1 UE
· NTN-TDLC100-5Hz for CE mode A cat 1 UE
· Recommended WF
· Consider the following channel models. To be narrowed down further.  
· NTN-TDLA100-X,		X=[5, 10, 100, 200]Hz
· NTN-TDLC5-Y,		Y=[30, 200]Hz, Rice factor=8.05dB
· NTN-TDLC100-Z, 		Z=[5]Hz, Rice factor=[8.05]dB

Issue 2-2-3: Channel model for NB-IoT SAN demodulation requirements
· Proposals
· Option 1: RAN4 sets the following channel model for SAN demodulation requirements for NB-IoT: (Ericsson)
· For test cases using EPA5/EPA1 in TS36.104, set NTN-TDLC5-Y, where Y=200Hz and/or 30Hz (Rice factor: 8.05dB)
· For test cases using ETU1 in TS36.104, set NTN-TDLA100-10
· Option 2: Use NTN-TDLA100-200 and NTN-TDLC5-200 for LTE NTN IOT performance requirements definition. (Huawei)
· Option 3: RAN4 apply the following channel model for requirement definition of SAN demodulation requirement as starting point. (Samsung)
· NTN_TDLA100-1Hz for NB1/NB2 UE for NPUSCH1
· NTN_TDLC100-1Hz for NB1/NB2 UE for NPUSCH1
· Recommended WF
· Consider the following channel models. To be narrowed down further. 
· NTN-TDLA100-X,		X=[1, 10, 200]Hz
· NTN-TDLC5-Y,		Y=[30, 200]Hz, Rice factor=8.05dB
· NTN-TDLC100-Z, 		Z=[1]Hz, Rice factor=[8.05]dB


Sub-topic 2-3: Demodulation requirement scope
Sub-topic description 
The scope of eMTC/NB-IoT SAN demodulation requirements are discussed.
Issue 2-3-1: eMTC SAN demodulation requirements cases
· Proposals
· Option 1: Define PUSCH, PUCCH, and PRACH demodulation requirements for SAN for Cat-M1 UE in TS36.108/181. (Ericsson)
· Option 2: Legacy eMTC cases can be considered for LTE NTN IOT demodulation requirements definition, with further limitation for the number of the test cases to reduce the test effort. (Huawei) 
· Option 3: RAN4 only consider the basic feature of Rel-13 eMTC for NTN SAN requirement definition. (Samsung)
· No new PUCCH requirements for eMTC over NTN
· FFS on new MPRACH requirements for eMTC over NTN
· Recommended WF
· Companies discuss if new requirements are needed for following cases during the meeting.
	Test cases
	Yes
	No

	PUSCH CE mode A
	
	

	PUSCH CE mode B
	
	

	PUSCH subPRB transmission CE mode A
	
	

	PUSCH subPRB transmission CE mode B
	
	

	PUCCH DTX to ACK performance requirement
	
	

	PUCCH format 1a
	
	

	PUCCH format 2
	
	

	PRACH false alarm probability
	
	

	PRACH preamble detection with frequency hopping off
	
	

	PRACH preamble detection with frequency hopping on
	
	




Issue 2-3-2: Channel bandwidth for eMTC SAN demodulation requirements 
· Proposals
· Option 1: 1.4MHz only. (Ericsson, Huawei, Samsung)
· Recommended WF
· Option 1 is agreeable?

Issue 2-3-3: NB-IoT SAN demodulation requirements cases
· Proposals
· Option 1: Define NPUSCH format 1, NPUSCH format 2, and NPRACH demodulation requirements for SAN for Cat-NB1/NB2 UEs in TS36.108/181. (Ericsson)
· Option 2: Legacy NB-IoT cases can be considered for LTE NTN IOT demodulation requirements definition, with further limitation for the number of the test cases to reduce the test effort. (Huawei)
· Option 3: RAN4 only consider the basic feature of Rel-13 NB-IoT for NTN SAN requirement definition. (Samsung)
· No new NPUSCH format 2 requirement for NB-IoT
· FFS on new NPRACH requirements for NB-IoT over NTN
· Recommended WF
· Companies discuss if new requirements are needed for following cases during the meeting.
	Test cases
	Yes
	No

	NPUSCH format 1
	
	

	NPUSCH format 1 with two HARQ processes and multiple TBs with interleaved transmission
	
	

	NPUSCH format 2 DTX to ACK performance requirement
	
	

	NPUSCH format 2
	
	

	NPRACH false alarm
	
	

	NPRACH miss detection
	
	


 

Issue 2-3-4: Channel bandwidth for NB-IoT SAN demodulation requirements 
· Proposals
· Option 1: 200kHz only. (Huawei, Samsung, Ericsson)
· Recommended WF
· Option 1 is agreeable?

Issue 2-3-5: Antenna branch for SAN demodulation 
· Proposals
· Option 1: Define both 1Rx and 2Rx requirements for all SAN demodulation requirements for NB-IoT/eMTC. (Huawei)
· Option 2: RAN4 consider 2Rx for requirement definition of SAN demodulation requirement, FFS on 1Rx. (Samsung)
· Option 3: Only consider 1Rx requirements for NB-IoT/eMTC SAN demodulation. (Ericsson)
· Recommended WF
· Discuss the following options for SAN demodulation requirements:
· 1Rx only
· 2Rx only
· Both 1Rx and 2Rx


Topic #3: SAN demodulation requirement for eMTC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300058
	Nokia, Nokia Shanghai Bell
	Observation 3: For PRACH format 2, for N/M = 16, then the additional doppler shift is 0.08 ppm after the end of the segment; while for NPUSCH and NPUCCH, for N/M = 256, the additional total shift after the end of the segment is 0.07 ppm.
Proposal 2: Evaluate if an offset in transmit timing needs to be applied to the subsequent repetitions in a segment as well.
Observation 4: The UL muting feature (pre-compensation gap) between overlapping segments is expected to have a detrimental impact on the demodulation performance of the UL transmission.

	R4-2301772
	Ericsson
	Proposal 7: Define SAN demodulation requirements with 1Rx only for Cat-M1 UE.
Proposal 8: Define PUSCH demodulation requirements with CE Mode A and CE Mode B for SAN.
	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
	1, 8
	256

	Frequency hopping
	OFF
	OFF

	Frequency hopping interval
	N/A
	N/A

	Duplex mode
	FDD only
	FDD only

	Number of Tx antennas
	1
	1

	Number of Rx antennas
	1
	1

	Propagation channel and correlation matrix
	NTN-TDLC5-30
	NTN-TDLA100-X (X=200Hz or 10Hz)

	MCS
	QPSK 1/3 (Reuse TS36.104 A3-2)
		QPSK 1/3 (Reuse TS36.104 A3-1)

	System BW
	1.4MHz only
	1.4MHz only

	Metric
	SNR to achieve 70% of maximum throughput
	SNR to achieve 70% of maximum throughput



Proposal 9: Define PUCCH DTX to ACK performance requirement for SAN by reusing TS36.104 8.3.9.1. The DTX to ACK probability, i.e., the probability that ACK is detected when nothing is sent per PUCCH transmission, shall not exceed 1% per PUCCH transmission.
Proposal 10: Define PUCCH demodulation requirements for format 1a for SAN. 
	Parameters
	Values

	Number of PUCCH repetitions
	1, 8, 32

	Frequency hopping
	OFF

	Frequency hopping interval
	N/A

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1

	Propagation channel and correlation matrix
	NTN-TDLC5-30

	System BW
	1.4MHz

	Metric
	SNR to achieve 1% of ACK missed detection probability



Proposal 11: Define PRACH false alarm probability requirement for SAN by reusing TS36.104 8.4.1. The false alarm probability shall be less than or equal to 0.1%.
Proposal 12: Define PRACH preamble detection requirements for SAN.
	Number of Tx antennas
	Number of Rx antennas
	Frequency hopping
	Propagation channel and correlation matrix
	Frequency offset
	Number of repetitions
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	1
	OFF
	AWGN
	0Hz
	1
	YES
	YES
	YES
	YES

	
	
	
	
	
	8
	YES
	YES
	
	

	
	
	
	
	
	16
	
	
	YES
	YES

	
	
	
	
	
	32
	YES
	YES
	
	

	1
	1
	OFF
	NTN-TDLC5-30
	270Hz
	1
	YES
	YES
	YES
	YES

	
	
	
	
	
	8
	YES
	YES
	
	

	
	
	
	
	
	16
	
	
	YES
	YES

	
	
	
	
	
	32
	YES
	YES
	
	




	R4-2302192
	Huawei, HiSilicon
	PUSCH supporting coverage enhancement
Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode A
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-2
	70%

	1
	1/2
	Mode A
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-2
	70%



Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode B
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-1
	70%

	1
	1/2
	Mode B
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-1
	70%



PUSCH supporting subPRB transmission
Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode A
	NTN-TDLA100-200
	A25-1
	70%

	1
	1/2
	Mode A
	NTN-TDLA100-200
	A25-1
	70%



Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode B
	NTN-TDLA100-200
	A25-2
	70%

	1
	1/2
	Mode B
	NTN-TDLA100-200
	A25-2
	70%



PUCCH performance requirements for coverage enhancement
The ACK missed detection probability shall not exceed 1%.
Minimum requirements for single user PUCCH format 1a, 1Tx, 1.4 MHz Channel Bandwidth
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex B)
	Repetitions

	
	
	
	
	

	 1
	1/2
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32



[bookmark: _Toc20997865][bookmark: _Toc29478544][bookmark: _Toc35933142][bookmark: _Toc35935430][bookmark: _Toc37163014][bookmark: _Toc37173342][bookmark: _Toc37173594][bookmark: _Toc44754150][bookmark: _Toc45825578][bookmark: _Toc45825830][bookmark: _Toc45826082][bookmark: _Toc45826334][bookmark: _Toc52466500][bookmark: _Toc66869485][bookmark: _Toc66872303][bookmark: _Toc75173460][bookmark: _Toc76497276][bookmark: _Toc82894077][bookmark: _Toc89684608][bookmark: _Toc98574749]ACK missed detection performance requirements for PUCCH format 2
[bookmark: _Hlk127803862][bookmark: _Toc20997866][bookmark: _Toc29478545][bookmark: _Toc35933143][bookmark: _Toc35935431][bookmark: _Toc37163015][bookmark: _Toc37173343][bookmark: _Toc37173595][bookmark: _Toc44754151][bookmark: _Toc45825579][bookmark: _Toc45825831][bookmark: _Toc45826083][bookmark: _Toc45826335][bookmark: _Toc52466501][bookmark: _Toc66869486][bookmark: _Toc66872304][bookmark: _Toc75173461][bookmark: _Toc76497277][bookmark: _Toc82894078][bookmark: _Toc89684609][bookmark: _Toc98574750]The ACK missed detection probability shall not exceed 1%.(rather than CQI performance requirements)
Minimum requirements for PUCCH format 2, 1Tx, 1.4 MHz Channel Bandwidth
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex B)
	Repetitions

	
	
	
	
	

	 1
	1/2
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32

	 1
	1/2
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32



Performance requirements for PRACH
The probability of detection shall be equal to or exceed 99%.
PRACH missed detection requirements for coverage enhancement (PRACH frequency hopping OFF)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions

	
	
	
	
	

	1
	1/2
	AWGN
	0
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32

	
	
	NTN-TDLA100-200
	270 Hz
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32



PRACH missed detection requirements for coverage enhancement (PRACH frequency hopping ON)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions

	
	
	
	
	

	1
	1/2
	NTN-TDLA100-200
	270 Hz
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32





	R4-2302609
	Samsung
	Proposal 2: RAN4 only consider the basic feature of Rel-13 eMTC and NB-IoT for NTN SAN requirement definition  
-	No new PUCCH requirements for eMTC over NTN
-	No new NPUSCH format 2 requirement for NB-IoT
-	FFS on new MPRACH requirements for eMTC over NTN
-	FFS on new NPRACH requirements for NB-IoT over NTN
Proposal 3: No MPUSCH/NPUSCH/MPRACH/NPRACH requirement for Uplink segmented transmission with multiple segments. Only define requirements with one segment
Proposal 5: No MPUSCH requirements with CE mode B
Proposal 8: RAN4 consider the following channel bandwidth for SAN requirement for IoT over NTN
-	eMTC PUSCH: 6RB
-	NB-IoT NPUSCH1: 12 tones 
[bookmark: _Hlk127805300]Proposal 9: RAN4 configure the duration of UL transmission segment same as the number of repetitions
-	 eMTC PUSCH CE mode A: 8
-	NB-IoT NPUSCH1: 64
-	FFS on NB-IoT NPUSCH: 1
Proposal 10: Existing parameters can be reused for SAN requirement for IoT over NTN as starting point.



Open issues summary
The specific requirement assumptions  for eMTC SAN demodulation are discussed.
Sub-topic 3-1: PUSCH requirements
Sub-topic description:
Issue 3-1-1: The number of PUSCH repetitions in CE mode A
· Proposals
· Option 1: 1 and 8 (Ericsson)
· Option 2: 8 (Samsung)
· Recommended WF
· Define PUSCH CE Mode A with 8 repetitions at least 
· Discuss further if no repetition (1 repetition) case is added or not 

Issue 3-1-2: Channel model for PUSCH CE mode A
· Proposals
· Option 1: NTN-TDLC5-30 (Ericsson)
· Option 2: NTN-TDLA100-200 and NTN-TDLC5-200 (Huawei)
· Recommended WF
· Depend on the agreement of Issue 2-2-2. Companies discuss in the meeting.


Issue 3-1-3: Simulation assumptions for PUSCH CE mode A
· Proposals
· Option 1: (Ericsson)
	Parameters
	CE Mode A

	Max number of HARQ transmissions
	4

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

	Number of PUSCH repetitions
	1, 8

	Frequency hopping
	OFF

	Frequency hopping interval
	N/A

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1

	Propagation channel and correlation matrix
	NTN-TDLC5-30

	MCS
	QPSK 1/3 (Reuse TS36.104 A3-2)

	System BW
	1.4MHz only

	Metric
	SNR to achieve 70% of maximum throughput


· Option 2: (Huawei)
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode A
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-2
	70%

	1
	1/2
	Mode A
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-2
	70%


· Option 3: the duration of UL transmission segment same as the number of repetitions (Samsung)
· Recommended WF
· Agree with the following simulation assumption as the baseline of the PUSCH CE Mode A 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
	FFS

	Frequency hopping
	OFF

	Frequency hopping interval
	N/A

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	FFS

	Propagation channel and correlation matrix
	FFS

	MCS
	QPSK 1/3 (Reuse TS36.104 A3-2)

	System BW
	1.4MHz only

	Metric
	SNR to achieve 70% of maximum throughput




Issue 3-1-4: Channel model for PUSCH CE mode B
· Proposals
· Option 1: NTN-TDLA100-X (X=200Hz or 10Hz) (Ericsson)
· Option 1: NTN-TDLA100-200 and NTN-TDLC5-200 (Huawei)
· Recommended WF
· Depend on the agreement of Issue 2-2-2. Companies discuss in the meeting.

Issue 3-1-5: Simulation assumptions for PUSCH CE mode B
· Proposals
· Option 1: (Ericsson)
	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

	Frequency hopping interval
	N/A

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1

	Propagation channel and correlation matrix
	NTN-TDLA100-X (X=200Hz or 10Hz)

	MCS
		QPSK 1/3 (Reuse TS36.104 A3-1)

	System BW
	1.4MHz only

	Metric
	SNR to achieve 70% of maximum throughput



· Option 2: (Huawei)
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode B
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-1
	70%



· Option 3: No MPUSCH requirements with CE mode B (Samsung) 
· Recommended WF
· If agree to define PUSCH demodulation requirements for CE Mode B (Issue 2-3-1), use the following simulation assumption as the baseline of PUSCH CE Mode B 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

	Frequency hopping interval
	N/A

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	FFS

	Propagation channel and correlation matrix
	FFS

	MCS
		QPSK 1/3 (Reuse TS36.104 A3-1)

	System BW
	1.4MHz only

	Metric
	SNR to achieve 70% of maximum throughput



Issue 3-1-6: Simulation assumptions for PUSCH subPRB transmission mode A
· Proposals
· Option 1: (Huawei)
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	½
	Mode A
	NTN-TDLA100-200
	A25-1
	70%



· Recommended WF
· Depend on the agreement of Issue 2-3-1

Issue 3-1-7: Simulation assumptions for PUSCH subPRB transmission mode B
· Proposals
· Option 1: (Huawei)
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	½
	Mode B
	NTN-TDLA100-200
	A25-2
	70%



 
· Recommended WF
· Depend on the agreement of Issue 2-3-1.
 

Sub-topic 3-2: PUCCH requirements
Sub-topic description 
The demodulation requirements for eMTC SAN PUCCH are discussed. 
Issue 2-2-1: Number of PUCCH repetitions
· Proposals
· Option 1: 1, 8, 32 (Ericsson)
· Option 2: 4, 8, 32 (Huawei)
· Recommended WF
· Define PUCCH demodulation requirements at least with 8 and 32 repetitions.
· Discuss for other repetition numbers, e.g., 1 and 4. 

Issue 3-2-2: Channel model for PUCCH demodulation
· Proposals
· Option 1: NTN-TDLC5-30 (Ericsson)
· Option 2: NTN-TDLA100-200 (Huawei)
· Recommended WF
· Depend on the agreement of Issue 2-2-2.


Issue 3-2-3: Simulation assumptions for PUCCH format 1a
· Proposals
· Option 1: (Ericsson)
	Parameters
	Values

	Number of PUCCH repetitions
	1, 8, 32

	Frequency hopping
	OFF

	Frequency hopping interval
	N/A

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1

	Propagation channel and correlation matrix
	NTN-TDLC5-30

	System BW
	1.4MHz

	Metric
	SNR to achieve 1% of ACK missed detection probability



· Option 2: (Huawei) The ACK missed detection probability shall not exceed 1%.
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex B)
	Repetitions

	
	
	
	
	

	 1
	½
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32



· Recommended WF
· Agree with the following simulation assumption as the baseline of PUCCH format 1a requirements:
	Parameters
	Values

	Number of PUCCH repetitions
	8, 32, FFS for other repetitions.

	Frequency hopping
	OFF

	Frequency hopping interval
	N/A

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	FFS

	Propagation channel and correlation matrix
	FFS

	System BW
	1.4MHz

	Metric
	SNR to achieve 1% of ACK missed detection probability




Issue 3-2-4: Simulation assumptions for PUCCH format 2
· Proposals
· Option 1: (Huawei) The ACK missed detection probability shall not exceed 1%.(rather than CQI performance requirements)
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex B)
	Repetitions

	
	
	
	
	

	 1
	1/2
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32



· Recommended WF
· Depend on the agreement of Issue 2-3-1



Sub-topic 3-3: PRACH requirements
Sub-topic description 
The demodulation requirements for eMTC SAN PRACH are discussed:
Issue 3-3-1: Number of repetitions for PRACH requirements
· Proposals
· Option 1: 1, 8, 16, 32 (Ericsson)
· Option 2: 4, 8, 16, 32 (Huawei)
· Recommended WF
· Define PRACH preamble detection error requirements at least with 8, 16, and 32 repetitions.
· Discuss for other repetition numbers, e.g., 1 and 4. 

Issue 3-3-2: Fading channel for PRACH requirements
· Proposals
· Option 1: NTN-TDLC5-30 (Ericsson)
· Option 2: NTN-TDLA100-200 (Huawei)
· Recommended WF
· Depend on the agreement of Issue 2-2-2.

Issue 3-3-3: Burst format for PRACH requirements
· Proposals
· Option 1: Burst format 0, 1, 2, 3 (Ericsson)
· Recommended WF
· Moderator observation: Option 1 follow Table 8.4.2.1-3 PRACH missed detection requirements for coverage enhancement (PRACH frequency hopping OFF) in 36.104.
· Companies discuss if Option 1 could be agreeable.

Issue 3-3-4: Simulation assumptions for PRACH requirements with frequency hopping off
· [bookmark: _Hlk127804941]Proposals
· Option 1: (Ericsson) The false alarm probability shall be less than or equal to 0.1%. 
	Number of Tx antennas
	Number of Rx antennas
	Frequency hopping
	Propagation channel and correlation matrix
	Frequency offset
	Number of repetitions
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	1
	OFF
	AWGN
	0Hz
	1
	YES
	YES
	YES
	YES

	
	
	
	
	
	8
	YES
	YES
	
	

	
	
	
	
	
	16
	
	
	YES
	YES

	
	
	
	
	
	32
	YES
	YES
	
	

	1
	1
	OFF
	NTN-TDLC5-30
	270Hz
	1
	YES
	YES
	YES
	YES

	
	
	
	
	
	8
	YES
	YES
	
	

	
	
	
	
	
	16
	
	
	YES
	YES

	
	
	
	
	
	32
	YES
	YES
	
	



· Option 2: (Huawei) Performance requirements for PRACH are reused from TS 36.104, section 8.4.2. The probability of detection shall be equal to or exceed 99%.
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions

	
	
	
	
	

	1
	1/2
	AWGN
	0
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32

	
	
	NTN-TDLA100-200
	270 Hz
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32



· Recommended WF
· Define PRACH preamble detection error requirements with frequency hopping off with the metric the probability of detection shall be equal to or exceed 99%. The following simulation is the baseline.
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix
	Frequency offset
	Number of Repetitions
	Burst formats

	1
	FFS
	AWGN
	0
	8, 16, 32
FFS for other repetitions, e.g, 1, 4
	FFS

	
	
	FFS
	270Hz
	8, 16, 32
FFS for other repetitions, e.g, 1, 4
	FFS




Issue 3-3-5: Simulation assumptions for PRACH requirements with frequency hopping on
· Proposals
· Option 1: (Huawei)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions

	
	
	
	
	

	1
	1/2
	NTN-TDLA100-200
	270 Hz
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32



· Recommended WF
· Depend on the agreement of Issue 2-3-1.


Topic #4: SAN demodulation requirement for NB-IoT
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300058
	Nokia, Nokia Shanghai Bell
	Observation 3: For PRACH format 2, for N/M = 16, then the additional doppler shift is 0.08 ppm after the end of the segment; while for NPUSCH and NPUCCH, for N/M = 256, the additional total shift after the end of the segment is 0.07 ppm.
Proposal 1: When using segments size (N_segment^precompensation) greater than 1, for NPRACH, NPUSCH and NPUCCH, create additional frequency doppler shift offset for every subsequent repetition after the first in a segment.  FFS: On the value of the additional offset.
Proposal 2: Evaluate if an offset in transmit timing needs to be applied to the subsequent repetitions in a segment as well.
Observation 4: The UL muting feature (pre-compensation gap) between overlapping segments is expected to have a detrimental impact on the demodulation performance of the UL transmission.

	R4-2301772
	Ericsson
	Proposal 13: Define SAN demodulation requirements with 1Rx only for Cat-NB1/NB2 UEs.
Proposal 14: Define NPUSCH format 1 demodulation requirements for SAN.
	SCS
	Number of subcarriers
	Number of Tx
	Number of Rx
	Propagation channel and correlation
	MCS (FRC)
	Repetition number

	3.75 kHz
	1
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-1)
	1

	
	
	
	
	
	
	16

	
	
	
	
	
	
	32

	15 kHz
	1
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-2)
	1

	
	
	
	
	
	
	16

	
	
	
	
	
	
	32

	15 kHz
	3
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-3)
	2

	
	
	
	
	
	
	16

	
	
	
	
	
	
	64

	15 kHz
	6
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-4)
	2

	
	
	
	
	
	
	16

	
	
	
	
	
	
	64

	15 kHz
	12
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-5)
	2

	
	
	
	
	
	
	16

	
	
	
	
	
	
	64



Proposal 15: Define NPUSCH format 2 DTX to ACK performance requirement for SAN by reusing TS36.104 8.5.2.1. 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.
Proposal 16: Define NPUSCH format 2 demodulation requirements for SAN. 
	SCS
	Number of subcarriers
	Number of Tx
	Number of Rx
	Propagation channel and correlation
	Repetition number

	3.75 kHz
	1
	1
	1
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	1

	
	
	
	
	
	16

	
	
	
	
	
	64

	15 kHz
	1
	1
	1
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	1

	
	
	
	
	
	16

	
	
	
	
	
	64



Proposal 17: Define NPRACH false alarm probability requirement for SAN by reusing TS36.104 8.5.3.1. The false alarm probability shall be less than or equal to 0.1%.
Proposal 18: Define NPRACH preamble detection requirements for SAN.  
	Number of Tx
	Number of Rx
	Repetition number
	Propagation channel and correlation
	Frequency offset
	PF0
	PF1
	PF2

	1
	1
	8
	AWGN
	0
	YES
	YES
	YES

	
	
	
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	200 Hz
	YES
	YES
	YES

	1
	1
	32
	AWGN
	0
	YES
	YES
	YES

	
	
	
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	200 Hz
	YES
	YES
	YES




	R4-2302192
	Huawei, HiSilicon
	NPUSCH format 1
Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 3.75KHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	3.75KHz
	1
	NTN-TDLA100-200
NTN-TDLC5-200
	A16-1
	1
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%



Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, single subcarrier, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	15KHz
	1
	NTN-TDLA100-200
NTN-TDLC5-200
	A16-2
	1
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%



Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, multiple subcarriers, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	15KHz
	3
	NTN-TDLA100-200
	A16-3
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	
	
	
	6
	NTN-TDLA100-200
	A16-4
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	
	
	
	12
	NTN-TDLA100-200
	A16-5
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%



Minimum requirements for NPUSCH format 1 with two HARQ processes and multiple TBs with interleaved transmission
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	15KHz
	12
	NTN-TDLA100-200
	A16-6
	64
	70%



NPUSCH format 2
The ACK missed detection probability shall not exceed 1%.
Minimum requirements for NPUSCH format 2, 200KHz Channel Bandwidth, 3.75KHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1/2
	NTN-TDLA100-200
	1
	3.75KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64



Minimum requirements for NPUSCH format 2, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1/2
	NTN-TDLA100-200
	1
	15KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64



NPRACH 
The probability of detection shall be equal to or exceed 99%.
NPRACH missed detection requirements for FDD
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset

	
	
	
	
	

	1
	1/2
	8
	AWGN
	0

	
	
	
	NTN-TDLA100-200
	200 Hz

	
	
	32
	AWGN
	0

	
	
	
	NTN-TDLA100-200
	200 Hz




	R4-2302609
	Samsung
	Proposal 2: RAN4 only consider the basic feature of Rel-13 eMTC and NB-IoT for NTN SAN requirement definition  
-	No new PUCCH requirements for eMTC over NTN
-	No new NPUSCH format 2 requirement for NB-IoT
-	FFS on new MPRACH requirements for eMTC over NTN
-	FFS on new NPRACH requirements for NB-IoT over NTN
Proposal 3: No MPUSCH/NPUSCH/MPRACH/NPRACH requirement for Uplink segmented transmission with multiple segments. Only define requirements with one segment
Proposal 4: No NPUSCH/NPRACH requirement for Uplink segmented transmission in GEO scenario.
Proposal 8: RAN4 consider the following channel bandwidth for SAN requirement for IoT over NTN
-	eMTC PUSCH: 6RB
-	NB-IoT NPUSCH1: 12 tones 
Proposal 9: RAN4 configure the duration of UL transmission segment same as the number of repetitions
-	 eMTC PUSCH CE mode A: 8
-	NB-IoT NPUSCH1: 64
-	FFS on NB-IoT NPUSCH: 1
Proposal 10: Existing parameters can be reused for SAN requirement for IoT over NTN as starting point.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1: NPUSCH format 1 requirements
Sub-topic description:
The demodulation requirements for NB-IoT SAN NPUSCH format 1 are discussed:
Issue 4-1-1: Number of repetition for NPUSCH format 1 requirements 
· Proposals
· Option 1: (Ericsson)
· For FRC A16-1 and A16-2: 1, 16, 32
· For FRC A16-3, A16-4 and A16-5: 2, 16, 64
· Option 2: (Huawei)
· For FRC A16-1 and A16-2: 1, 16, 64
· For FRC A16-3, A16-4 and A16-5: 2, 16, 64
· Option 3: (Samsung)
· 64 and FFS on NB-IoT NPUSCH 1. 
· Recommended WF
· Define at least 15kHz, 12 tones (A16-5) with 64 repetitions
· Discuss for other cases:
· 3.75kHz, single tone (A16-1) with 1, 16, and 32 repetitions
· 15kHz, single tone (A16-2) with 1, 16, and 32 repetitions
· 15kHz, 3 tones (A16-3) with 2, 16, and 64 repetitions
· 15kHz, 6 tones (A16-4) with 2, 16, and 64 repetitions
· 15kHz, 12 tones (A16-5) with 2 and 16 repetitions

Issue 4-1-2: Channel model for NPUSCH format 1 requirements 
· Proposals
· Option 1: NTN-TDLA100-10 (Ericsson)
· Option 2: NTN-TDLA100-200 and NTN-TDLC5-200 (Huawei)
· Recommended WF
· Depend on the agreement of Issue 2-2-3.

Issue 4-1-3: Simulation assumptions for NPUSCH format 1 requirements
· Proposals
· Option 1: (Ericsson)
	SCS
	Number of subcarriers
	Number of Tx
	Number of Rx
	Propagation channel and correlation
	MCS (FRC)
	Repetition number

	3.75 kHz
	1
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-1)
	1

	
	
	
	
	
	
	16

	
	
	
	
	
	
	32

	15 kHz
	1
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-2)
	1

	
	
	
	
	
	
	16

	
	
	
	
	
	
	32

	15 kHz
	3
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-3)
	2

	
	
	
	
	
	
	16

	
	
	
	
	
	
	64

	15 kHz
	6
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-4)
	2

	
	
	
	
	
	
	16

	
	
	
	
	
	
	64

	15 kHz
	12
	1
	1
	NTN-TDLA100-10
	QPSK 1/3 (A16-5)
	2

	
	
	
	
	
	
	16

	
	
	
	
	
	
	64



· Option 2: (Huawei)
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	3.75KHz
	1
	NTN-TDLA100-200
NTN-TDLC5-200
	A16-1
	1
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	1
	1/2
	15KHz
	1
	NTN-TDLA100-200
NTN-TDLC5-200
	A16-2
	1
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	1
	1/2
	15KHz
	3
	NTN-TDLA100-200
	A16-3
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	
	
	
	6
	NTN-TDLA100-200
	A16-4
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	
	
	
	12
	NTN-TDLA100-200
	A16-5
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%


· Option 3: RAN4 configure the duration of UL transmission segment same as the number of repetitions.  (Samsung)
· Recommended WF
· Depend on the agreement of relevant issues. 

Issue 4-1-4: Simulation assumptions for NPUSCH format 1 with two HARQ processes and multiple TBs with interleaved transmission
· Proposals
· Option 1: (Huawei)
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	15KHz
	12
	NTN-TDLA100-200
	A16-6
	64
	70%



· Recommended WF
· Depend on the agreement on Issue 2-3-3



Sub-topic 4-2: NPUSCH format 2 requirements
Sub-topic description 
The demodulation requirements for NB-IoT SAN NPUSCH format 2 are discussed:
Issue 4-2-1: Channel model for NPUSCH format 2 requirements
· Proposals
· Option 1: NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB) (Ericsson
· Option 2: NTN-TDLA100-200 (Huawei)
· Recommended WF
· Depend on the agreement of Issue 1-3-3 and Issue 2-2-3.

Issue 4-2-2: Simulation assumptions for NPUSCH format 2 requirements
· Proposals
· Option 1: Define NPUSCH format 2 DTX to ACK performance requirement for SAN by reusing TS36.104 8.5.2.1. 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. (Ericsson)
	SCS
	Number of subcarriers
	Number of Tx
	Number of Rx
	Propagation channel and correlation
	Repetition number

	3.75 kHz
	1
	1
	1
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	1

	
	
	
	
	
	16

	
	
	
	
	
	64

	15 kHz
	1
	1
	1
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	1

	
	
	
	
	
	16

	
	
	
	
	
	64



· Option 2: The ACK missed detection probability shall not exceed 1%. (Huawei)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1/2
	NTN-TDLA100-200
	1
	3.75KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64

	1
	1/2
	NTN-TDLA100-200
	1
	15KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64



· Recommended WF
· Agree with the following simulation assumption as the baseline for NPUSCH format 2 requirements
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	FFS
	FFS
	1
	3.75KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64

	1
	FFS
	FFS
	1
	15KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64





Sub-topic 4-3: NPRACH requirements
Sub-topic description 
The demodulation requirements for NB-IoT SAN NPRACH are discussed:
Issue 4-3-1: Channel model for NPRACH demodulation requirements
· Proposals
· Option 1: NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB) (Ericsson)
· Option 2: NTN-TDLA100-200 (Huawei)
· Recommended WF
· Depend on the agreement in Issue 2-2-3.

Issue 4-3-2: Burst format for NPRACH demodulation requirements
· Proposals
· Option 1: Format 0, 1, 2 (Ericsson)
· Recommended WF
· Depend on the agreement in Issue 2-2-3.


Issue 4-3-3: Simulation assumptions for NPRACH demodulation requirements
· Proposals
· Option 1: The false alarm probability shall be less than or equal to 0.1%. (Ericsson)
	Number of Tx
	Number of Rx
	Repetition number
	Propagation channel and correlation
	Frequency offset
	PF0
	PF1
	PF2

	1
	1
	8
	AWGN
	0
	YES
	YES
	YES

	
	
	
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	200 Hz
	YES
	YES
	YES

	1
	1
	32
	AWGN
	0
	YES
	YES
	YES

	
	
	
	NTN-TDLC5-Y (Y=200Hz or 30Hz, Rice factor: 8.05dB)
	200 Hz
	YES
	YES
	YES



· Option 2: The probability of detection shall be equal to or exceed 99%. (Huawei)
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset

	
	
	
	
	

	1
	1/2
	8
	AWGN
	0

	
	
	
	NTN-TDLA100-200
	200 Hz

	
	
	32
	AWGN
	0

	
	
	
	NTN-TDLA100-200
	200 Hz



· Recommended WF
· Define NPRACH preamble detection error requirements with the metric the probability of detection shall be equal to or exceed 99%. The following simulation is the baseline.
· Discuss further which preamble formats are specified. 
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix
	Frequency offset
	Number of Repetitions
	Preamble formats

	1
	FFS
	AWGN
	0
	8, 32
	FFS

	
	
	FFS
	200Hz
	8, 32
	FFS





