Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #106	R4-2301772
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Athens, Greece, 27 February – 3 March 2023

Agenda Item:	10.5.7.2
Source:	Ericsson
Title:	Discussion on SAN demodulation requirements for IoT-NTN
Document for:	Discussion
1	Introduction
RAN#96 approved the revised WID on NB-IoT/eMTC core & performance requirements for NTN [1], and RAN4 has started the discussion on the UE demodulation performance requirements from RAN4#105 [2]. According to the plan, RAN4 will also start to discuss the SAN demodulation performance requirements from this meeting (RAN4#106). This contribution discusses our initial views on SAN demodulation requirements for IoT-NTN considering the UE demodulation part discussion.
2	Discussion
2.1	Core part conclusion in Rel-17
3GPP introduced a new feature Cat-M1/NB1/NB2 UE can access to EPC via NTN access in Rel-17. According to the WI summary [3], RAN1/RAN2 has defined new UE capability ntn-Connectivity-EPC-r17 to indicate the UE is capable of NTN access, which is applicable for BL UE, UE in enhanced coverage, and NB-IoT UE. The UE capable for NTN access should support GNSS capability and be able to acquire its position as well as the satellite ephemeris and common timing advance before connecting to an NTN cell.
3GPP has also introduced another UE capability signaling ntn-ScenarioSupport-r17 to indicates supporting Geosynchronous orbits (GSO) and/or Non-Geosynchronous Orbit (NGSO), where GSO provides the earth-fixed or quasi-earth-fixed cell coverage, although NGSO provides the quasi-earth-fixed or earth-moving cell coverage.
For Cat-M1/NB1/NB2 UE to access eNB via satellite, RAN1 has also introduced two timing relationship parameters, K_offset and K-mac. These parameters are configured by the network considering the larger propagation delay when accessing eNB via satellite. K_offset is used to adjust UL transmission, HARQ-ACK transmission, and CSI reference resource measurement timing, where K_offset is determined by cell-specific K_offset parameter and UE-specific K_offset parameter. On the other hand, K-mac is used for PUSCH or NPUSCH transmission using preconfigured uplink resource (PUR). From the SAN demodulation requirements point of view, this means SAN can assume the received signal reception timing are aligned with UL frame boundary. 
2.2	Scope of Rel-18 SAN demodulation requirements
2.2.1	Scenarios
The existing RAN4 BS demodulation requirements for Cat-M1 UE (Supporting coverage enhancements) cover FDD and TDD with channel bandwidth of 3MHz, 5MHz, 10MHz, 15MHz, and 20MHz. For Cat-NB1/NB2, BS demodulation requirements cover FDD and TDD with channel bandwidth of 200kHz.
According to WID [1], on the other hand, it is assumed IoT-NTN is operated in two FDD bands in Rel-18:
· S band (1980-2010 MHz in UL, and 2170-2200 MHz in DL)
· L band (1626.5 MHz – 1660.5 MHz in UL, and 1525 MHz – 1559 MHz in DL)
RAN4 RF part accordingly defined two operating bands B255 and B256 [4] for satellite access. Moreover according to [4], the supported channel bandwidth is 1.4MHz only for Cat-M1 UE, and the supported NB-IoT operating mode is stand-alone only. We therefore propose to assume the following scenarios for SAN demodulation requirements for Cat-M1/NB1/NB2 UEs as same as UE demodulation requirements [2].
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.
2.2.2	SAN demodulation requirements
RAN4 has defined BS demodulation requirements for Cat-M1 UE from Rel-13 for PUSCH, PUCCH, and PRACH in TS36.104/141. For Cat-NB1/NB2 UEs, RAN4 has also defined BS demodulation requirements for NPUSCH formats 1 and 2, and NPRACH.
For NR NTN, RAN4 has created the dedicated specifications for SAN RF and demodulation requirements, TS38.108/181, and therefore RAN4 had specified the demodulation requirements of all the channels: PUSCH, PUCCH, and PRACH in TS38.108/181 [5].
Since RAN4 has already agreed to create the dedicated specification for SAN RF and demodulation requirements for IoT NTN (TS36.108/181), as same as NR NTN, we propose to apply the same agreements to IoT-NTN. This means RAN4 specify the new SAN demodulation requirements of all the channels: PUSCH/PUCCH/PRACH for Cat-M1 UE and NPUSCH/NPRACH for Cat-NB1/NB2 UEs.
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.
2.2.3	Channel models
The existing BS demodulation requirements for Cat-M1 UE usually use EPA5 for PUSCH CE Mode A and ETU1 for PUSCH CE Mode B. For PUCCH, format 1a test uses EPA5 and format 2 test uses EVA5. Moreover PRACH fading test uses EPA1. 
On the other hand, the BS demodulation requirements for Cat-NB1/NB2 UEs usually use ETU1 for NPUSCH format 1, EPA5 for NPUSCH format 2, and EPA1 for NPRACH fading tests.
In Rel-17 NR NTN, RAN4 had discussed the channel models suitable for NTN UE/SAN demodulation requirements, and agreed to use the following two channel models [5]: 
· NTN-TDLA100-200
· NTN-TDLC5-200 (Rice factor: 8.05dB)
As we discussed in Scenario, IoT NTN WI assumes Cat-M1/NB1/NB2 UE access to the same type of satellite access nodes discussed in NR NTN WI. This means it is straightforward to reuse the same channel models for the IoT-NTN also. However, as we agreed in the UE demodulation requirements for IoT-NTN [2], we would like to use lower Doppler frequency considering the IoT usage. 
Since EPA has smaller delay spread and ETU/EVA has larger delay spread according to TS36.104, we propose to set the following channel models for SAN demodulation requirements. 
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
3	SAN demodulation requirements for eMTC
3.1	Common setup for Rel-18 SAN demodulation requirements for LTE-MTC
BS demodulation requirements specified in TS36.104 are set with 2/4/8Rx. However according to the NR NTN, satellite access (feeder link and service link) usually provides one antenna port. According to NR NTN discussion, advanced satellite access can provide two antenna port connection with polarization, but we think one antenna port connection is sufficient for IoT-NTN SAN demodulation requirements. We therefore propose to assume 1Rx only for SAN demodulation requirements for Cat-M1.
Proposal 7: Define SAN demodulation requirements with 1Rx only for Cat-M1 UE.
3.2	PUSCH demodulation requirements
TS36.104 specifies the BS demodulation requirements assuming CE Mode A and B, and the main difference between CE Mode A and B is the supported number of repetitions. For PUSCH, for example, it is set to 8 for CE Mode A and 256 for CE Mode B. We propose to define SAN demodulation requirements for both CE Mode A and CE Mode B UEs by reusing the existing BS demodulation requirements in TS36.104.
Table 1 shows our proposal on the PUSCH parameters for SAN demodulation requirements. For PUSCH with CE Mode A, we propose to add one requirement without repetition to ensure the fundamental PUSCH demodulation performance in TS36.108/181. Note no frequency hopping is configured because of CBW 1.4MHz.
Proposal 8: Define PUSCH demodulation requirements with CE Mode A and CE Mode B for SAN.
[bookmark: _Ref114170006]Table 1	Test parameters for PUSCH.
	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



3.3	PUCCH demodulation requirements
For Cat-M1 UE, RAN4 has defined PUCCH requirements with 1) DTX to ACK performance, 2) ACK missed detection with PUCCH format 1a, and 3) CQI detection with PUCCH format 2. Considering the satellite access, we may not need to define CQI reception requirements as same as NR NTN. We therefore propose to define PUCCH for 1) DTX to ACK performance and 2) ACK missed detection for SAN.
3.3.1	DTX to ACK performance
DTX to ACK performance is an important requirement to avoid the false alarm of PUCCH. We propose to define PUCCH DTX to ACK performance requirements for SAN by reusing TS36.104 8.3.9.1. 
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.
3.3.2	ACK missed detection requirements for single user PUCCH format 1a
One of the purposes of PUCCH is to transmit HARQ-ACK, and format 1a is used to transmit one HARQ-ACK. For Cat-M1 UE, PUCCH format 1a demodulation requirements are specified with repetitions 4, 8, and 32. Like PUSCH, it is important to verify the basic PUCCH demodulation functionality, and therefore, we propose to add no repetition case. On the other hand, we propose to remove 4 repetition case to minimize the number of test cases. 
Table 2 shows our proposal on the PUCCH format 1a parameters for SAN demodulation requirements. Like PUSCH, we propose not to apply frequency hopping because of CBW 1.4MHz. 
Proposal 10: Define PUCCH demodulation requirements for format 1a for SAN. 
[bookmark: _Ref114171197]Table 2	Test parameters for PUCCH format 1a.
	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



3.4	PRACH demodulation requirements
In TS36.104, PRACH demodulation requirements for Cat-M1 consists of 1) false alarm probability requirements and 2) preamble detection requirements.  
3.4.1	PRACH false alarm probability requirements
The false alarm probability requirements specify that the probability of erroneous detection of the preamble when input is only noise shall be 0.1% or less. RAN4 should define it for SAN demodulation requirements also.
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%.

3.4.2	PRACH detection requirements
Another metric of PRACH demodulation requirements is the preamble detection requirements. For Cat-M1 UE, RAN4 defines the preamble detection requirements for all the burst formats with several repetition levels and static/fading channel conditions. 
As we proposed in PUSCH/PUCCH, we would like to define the requirements for 1Rx only. Since the channel bandwidth is limited to 1.4MHz, we don’t need to consider the frequency hopping scenario. Also RAN4 has the dedicated performance requirements, we would like to define no repetition case to ensure the fundamental detection performance. We therefore propose the test cases listed in Table 3. 
Proposal 12: Define PRACH preamble detection requirements for SAN.  
[bookmark: _Ref125487833]Table 3	Test parameters for PRACH preamble detection requirements. 
	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
	
	



4	SAN demodulation requirements for NB-IoT
4.1	Common setup for Rel-18 SAN demodulation requirements
The exiting BS demodulation requirements for NB-IoT are defined with 2Rx. However, as discussed in Cat-M1, satellite access node (feeder link and service link) usually provides single antenna port connection. We propose to follow the conclusion of NR SAN demodulation requirements.
Proposal 13: Define SAN demodulation requirements with 1Rx only for Cat-NB1/NB2 UEs.

4.2	NPUSCH format 1 demodulation requirements
RAN4 has defined NPUSCH format 1 demodulation requirements with single-tone 3.75kHz/15kHz and multi-tone with 3/6/12 tones, with different repetition levels. Since SAN demodulation requirements are defined in the dedicated specification TS36.108/181, we propose to define all the NPUSCH format 1 demodulation requirements. 
Table 1 shows our proposal on the NPUSCH format 1 parameters for SAN demodulation requirements. 
Proposal 14: Define NPUSCH format 1 demodulation requirements for SAN.
Table 4	Test parameters for NPUSCH format 1. 
	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



4.3	NPUSCH format 2 demodulation requirements
RAN4 has defined NPUSCH format 2 requirements with 1) DTX to ACK performance and 2) ACK missed detection We propose to reuse these requirements for SAN.
4.3.1	DTX to ACK performance
DTX to ACK performance is an important requirement to avoid false alarm for NPUSCH format 2. We propose to define DTX to ACK performance requirements for SAN by reusing TS36.104 8.5.2.1. 
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.
4.3.2	ACK missed detection requirements
One of the purposes of NPUSCH format 2 is to transmit HARQ-ACK. Table 2 shows our proposal on the NPUSCH format 2 parameters for SAN demodulation requirements. 
Proposal 16: Define NPUSCH format 2 demodulation requirements for SAN. 
Table 5	Test parameters for NPUCCH format 2.
	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



4.4	NPRACH demodulation requirements
In TS36.104, PRACH demodulation requirements consists of 1) false alarm probability requirements and 2) preamble detection requirements.
4.4.1	NPRACH false alarm probability requirements
The false alarm probability requirements specify that the probability of erroneous detection of the preamble when input is only noise shall be 0.1% or less. RAN4 should define it for SAN demodulation requirements also.
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%.
4.4.2	NPRACH detection requirements
Another metric of NPRACH demodulation requirements is the preamble detection requirements. For Cat-NB1/NB2 UEs, RAN4 defines the detection requirements for all the preamble formats with 8 repetitions and static/fading channel conditions. 
As we proposed in NPUSCH formats 1 and 2, we would like to define the requirements for 1Rx only. We therefore propose the test cases listed in Table 6. 
Proposal 18: Define NPRACH preamble detection requirements for SAN.  
[bookmark: _Ref125572528]Table 6	Test parameters for NPRACH missed detection. 
	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




5	Summary
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
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
	
	



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



References
[1] [bookmark: _Ref113992608][bookmark: _Ref114067172]RP-221556, “Revised WID on NB-IoT/eMTC core & performance requirements for NTN”, MediaTek Inc.
[2] [bookmark: _Ref125383393]R4-2220278, “WF on IoT-NTN UE demodulation and CQI reporting requirements”, MediaTek Inc.
[3] [bookmark: _Ref114079601]RP-221547, “Summary for NB-IoT/eMTC support for Non-Terrestrial Networks (NTN), MediaTek Inc.
[4] [bookmark: _Ref117596177]TS 36.108, “Satellite Access Node radio transmission and reception”, V18.0.0, 3GPP.
[5] [bookmark: _Ref114067811]R4-2214387, “WF on NTN SAN demodulation requirements”, Huawei, HiSilicon.
[6] R4-2214386, “WF for NTN demodulation requirements - general and PDSCH”, Qualcomm Incorporated.

3

