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Topic #1: Work plan
Sub-topic 1-1: SAN demod performance requirements
Agreement: 
	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.
· 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 and TS36.181.

	3GPP RAN4 #107 meeting (May, 2023)

	· Collect the simulation results. 
· Agree with the CR for TS36.108 and TS36.181.



Topic #2: General
Sub-topic 2-1: Scenario
Agreement: Deployment mode for NB-IoT
· Only standalone deployment considered for NB-IoT demodulation requirement. The requirement can be applicable for other mode for BS demodulation requirements

Agreement: Duplex mode for eMTC/NB-IoT
· Only consider FDD
· For Cat-M1 UE, define SAN demodulation requirements only for FDD
· For Cat-NB1/NB2 UEs, define SAN demodulation requirements only for FDD.

Agreement: UL segmented transmission with multiple segments
· No PUSCH/NPUSCH/PRACH/NPRACH requirement for Uplink segmented transmission with multiple segments. Only define requirements with one segment.

Agreement: Assumption of pre-compensation gap for UL segmented transmission
· Not to consider pre-compensation gap for simulation.
· Interested companies can bring simulation results for pre-compensation gap enabled case. 
· See the detailed simulation assumption in Topic #3 and #4.

Sub-topic 2-2: Channel model
Agreement: Additional Doppler shift offset and transmit timing offset
· 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. 
· Evaluate if an offset in transmit timing needs to be applied to the subsequent repetitions in a segment as well
· For additional Doppler shift offset modeling
· Option 1: gradual offset accumulation is considered for all Tx duration period in one segment.
· Option 2: Only consider the largest accumulated offset for all Tx duration period in one segment.
· For additional Doppler offset applied physical channel
· Option 1: only for NPUSCH format 1 and PUSCH
· Option 2: for NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH
· For additional transmit timing offset modeling
· Option 1: gradual offset accumulation is considered for all Tx duration period in one segment.
· Option 2: Only consider the largest accumulated offset for all Tx duration period in one segment.
· For additional transmit timing offset applied physical channel
· Option 1: only for NPRACH and PRACH
· Option 2: for NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH



Figure 1	Example of additional Doppler shift offset modeling (For information)


Agreement: Channel model for eMTC SAN demodulation requirements
· For initial simulation purpose, below channel model considered
· NTN-TDLA100-X,		X = [5, 200] Hz
· NTN-TDLC5-Y,		Y = [5, 30] Hz, Rice factor=8.05dB

Agreement: Channel model for NB-IoT SAN demodulation requirements
· For initial simulation purpose, below channel model considered
· NTN-TDLA100-X,		X = [1, 200] Hz
· NTN-TDLC5-Y,		Y = [1, 30] Hz, Rice factor=8.05dB

Sub-topic 2-3: Demodulation requirement scope
Agreement: Antenna branch for SAN demodulation
· Define both 1Rx and 2Rx requirements for all SAN demodulation requirements for NB-IoT/eMTC.

Agreement: Scope of eMTC SAN demodulation requirements
· PUSCH CE mode A 
· PUSCH CE mode B
· PUCCH DTX to ACK performance requirement
· PUCCH format 1a
· PRACH false alarm probability 
· PRACH preamble detection with frequency hopping off

Agreement: Channel bandwidth for eMTC SAN demodulation requirements
· 1.4MHz only

Agreement: Scope of NB-IoT SAN demodulation requirements
· NPUSCH format 1
· NPUSCH format 2 DTX to ACK performance requirement
· NPUSCH format 2
· NPRACH false alarm
· NPRACH miss detection

Agreement: Channel bandwidth for NB-IoT SAN demodulation requirements
· 200kHz only

Topic #3: SAN demodulation requirement for eMTC
Sub-topic 3-1: PUSCH requirements
Way forward: Simulation assumptions for PUSCH CE mode A (for initial simulation purpose)
· Assume TxDuration is same as the number of repetitions
	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

	
	FFS: 1

	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-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [5, 30] Hz

		FRC
	TS36.104 A3-2

	System BW
	1.4MHz only

	Doppler shift offset
	FFS

	Transmit timing offset
	FFS

	Fraction of maximum throughput
	70%



Way forward: Simulation assumption for PUSCH CE mode B (for initial simulation purpose)
· Assume TxDuration is same as the number of repetitions
	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
	NTN-TDLA100-X, X = [5, 200] Hz

	FRC
	TS36.104 A3-1

	System BW
	1.4MHz only

	Doppler shift offset
	FFS

	Transmit timing offset
	FFS

	Fraction of maximum throughput
	70%




Sub-topic 3-2: PUCCH requirements
Way forward: Simulation assumption for PUCCH format 1a (for initial simulation purpose)
· The ACK missed detection probability shall not exceed 1%
· Assume TxDuration is same as the number of repetitions
· RAN4 will set the same propagation channel for PUCCH format 1a and PRACH fading scenario. 
	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 
	Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [5, 30] Hz

	System BW
	1.4MHz

	Fraction of maximum throughput
	70%



Sub-topic 3-3: PRACH requirements
Way forward: Simulation assumptions for PRACH requirements (for initial simulation purpose)
· The false alarm probability shall be less than or equal to 0.1%.
· The probability of detection shall be equal to or exceed 99%.
· Frequency hopping: OFF
· Assume TxDuration is same as the number of repetitions
· RAN4 will set the same propagation channel for PUCCH format 1a and PRACH fading scenario. 
	Number of Tx antennas
	Number of Rx antennas
	Propagation channel
	Frequency offset
	Number of repetitions
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	1 and 2
	Option 1: NTN-TDLA100-X, X = [5, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [5, 30] Hz
	200Hz + X (X: See Sub-topic 2-2 Additional Doppler shift offset)
	8
	YES
	YES
	
	

	
	
	
	
	16
	
	
	YES
	YES



Topic #4: SAN demodulation requirement for NB-IoT
Sub-topic 4-1: NPUSCH format 1 requirements
Way forward: Simulation assumptions for NPUSCH format 1 requirements (for initial simulation purpose)
· FFS for Doppler shift offset and Transmit timing offset
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions 
	FRC
	Repetition number
	Fraction of maximum throughput

	1
	1 and 2
	3.75KHz
	1
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	TS36.104 A16-1
	16
	70%

	1
	1 and 2
	15KHz
	12
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	TS36.104 A16-5
	16
	70%



Sub-topic 4-2: NPUSCH format 2 requirements
Way forward: Simulation assumptions for NPUSCH format 2 requirements (for initial simulation purpose)
· 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.
· The ACK missed detection probability shall not exceed 1%.
· Assume TxDuration is same as the number of repetitions.
· RAN4 will set the same propagation channel for NPUCCH format 2 and NPRACH fading scenario. 
	Number of TX antennas
	Number of RX antennas
	Propagation conditions
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1 and 2
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	1
	3.75KHz
	16

	1
	1 and 2
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y,	Y = [1, 30] Hz
	1
	15KHz
	16


Sub-topic 4-3: NPRACH requirements
Way forward: Simulation assumptions for NPRACH demodulation requirements (for initial simulation purpose)
· The false alarm probability shall be less than or equal to 0.1%.
· The probability of detection shall be equal to or exceed 99%.
· Assume TxDuration is same as the number of repetitions
· RAN4 will set the same propagation channel for NPUCCH format 2 and NPRACH fading scenario. 

	Number of Tx
	Number of Rx
	Repetition number
	Propagation channel and correlation
	Frequency offset
	PF0
	PF1

	1
	1 and 2
	8
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [1, 30] Hz
	200Hz + X (X: See sub-topic 2-2 Additional Doppler shift offset)
	YES
	YES

	1
	1 and 2
	32
	Option 1: NTN- TDLA100-X, X = [1, 200] Hz
Option 2: NTN-TDLC5-Y, Y = [1, 30] Hz
	200Hz + X (X: See sub-topic 2-2 Additional Doppler shift offset)
	YES
	YES



Topic #5: CR work split
· TS 36.108: Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node radio transmission and reception
	Clause number
	Clause name
	Company name

	8.1 
	Conducted performance requirements - General
	Ericsson

	8.2 
	Performance requirements for PUSCH
	

	8.3
	Performance requirements for PUCCH
	

	8.4
	Performance requirements for PRACH
	

	8.5
	Performance requirements for NPUSCH format 1
	Samsung

	8.6
	Performance requirements for NPUSCH format 2
	

	8.7
	Performance requirements for NPRACH
	

	11.1 
	Radiated performance requirements - General
	FFS

	11.2 
	Performance requirements for PUSCH
	

	11.3
	Performance requirements for PUCCH
	

	11.4
	Performance requirements for PRACH
	

	11.5
	Performance requirements for NPUSCH format 1
	FFS

	11.6
	Performance requirements for NPUSCH format 2
	

	11.7
	Performance requirements for NPRACH
	

	A.5
	Fixed Reference Channels for PUSCH transmission
	Ericsson

	A.6
	PRACH Test preambles
	Ericsson

	A.7
	Fixed Reference Channels for NPUSCH format 1 transmission
	Samsung



· TS 36.181: Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node conformance testing
	Clause number
	Clause name
	Company name

	TBD
	Conducted performance requirements - General
	Nokia

	TBD
	Performance requirements for PUSCH
	

	TBD
	Performance requirements for PUCCH
	

	TBD
	Performance requirements for PRACH
	

	TBD
	Performance requirements for NPUSCH format 1
	Huawei

	TBD
	Performance requirements for NPUSCH format 2
	

	TBD
	Performance requirements for NPRACH
	

	TBD
	Radiated performance requirements - General
	FFS

	TBD
	Performance requirements for PUSCH
	

	TBD
	Performance requirements for PUCCH
	

	TBD
	Performance requirements for PRACH
	

	TBD
	Performance requirements for NPUSCH format 1
	FFS

	TBD
	Performance requirements for NPUSCH format 2
	

	TBD
	Performance requirements for NPRACH
	

	TBD
	Fixed Reference Channels for PUSCH transmission
	Nokia

	TBD
	PRACH Test preambles
	Nokia

	TBD
	Fixed Reference Channels for NPUSCH format 1 transmission
	Huawei

	TBD
	Measurement of Performance Requirements
	Huawei
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