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Introduction
In the Rel-17 new WI introducing Solutions for NR to support non-terrestrial networks was approved [1].  The objective captured for the performance part WI is rather general:
	· Specify necessary UE and network performance requirements for the specified enhancements


In this paper we discuss the scope for the network performance requirements.
Discussion
Scope of requirements
NR NTN system has specific propagation conditions with less scatterers long propagation distance and satellite motion. NTN channel models for link level simulations are introduced in TR38.811: two TDL models, namely NTN-TDL-A and NTN-TDL-B are constructed to represent two different channel profiles for NLOS, while NTN-TDL-C and NTN-TDL-D are constructed for LOS. 
Considering the specifics of the propagation conditions, the existing demodulation requirements can not be reused for NR NTN. New requirements for all the physical channels need to be defined for NR NTN
Proposal 1: RAN4 to define the requirements for PUSCH, PUCCH and PRACH for NTN-TDL channel models 
For NTN systems the satellite motion causes additional Doppler shift. RAN1 assumption is that UE will compensate this frequency offset using the information about UE location (from GNSS) and satellite ephemeris (broadcasted in System Information). However, the accuracy of this autonomous pre-compensation may not be perfect so some shift will still take place. RAN4 need to decide whether additional Doppler shift due to satellite motion should be taken into account during the requirements definition
Proposal 2: RAN4 to decide whether additional Doppler shift due to satellite motion should be taken into account during the requirements definition
In NR NTN the Satellite Access Node is a dedicated access node and it is not expected to operate in regular terrestrial network. Thus, there is no need to conduct the Rel-15/Rel-16 tests for NTN Satellite Access Node
Proposal 3: NTN Satellite Access Node is not required to pass legacy Rel-15/Rel-16 tests
PUSCH requirements
[bookmark: _Hlk91724675]Our views on the scope of NR NTN PUSCH requirements and corresponding test parameters are shown in Table 2-1. 
Table 2-1. Scope of PUSCH requirements
	Requirement
	Parameter
	Values

	Requirements for PUSCH with transform precoding disabled
	Fraction of maximum throughput 70%
	Number of TX antennas
	1

	
	
	Number of RX antennas
	2, 4, 8

	
	
	Modulation order
	QPSK, 16QAM 
64QAM can be added based on the agreement in RF room

	
	
	CBW / SCS
	15kHz SCS: 5MHz, 10MHz, 15MHz, 20MHz
30kHz SCS: 10MHz, 15MHz, 20MHz

	
	
	Propagation conditions
	Different combinations of NTN-TDL channels and FRC to be tested 

	
	
	PUSCH mapping type
	A, B

	
	Fraction of maximum throughput 30%
	Number of TX antennas
	1

	
	
	Number of RX antennas
	2

	
	
	Modulation order
	QPSK

	
	
	CBW / SCS
	15 kHz / 5MHz
30 kHz / 10MHz

	
	
	Propagation conditions
	One NTN TDL channel to be chosen

	
	
	PUSCH mapping type
	A, B

	Requirements for PUSCH with transform precoding enabled
	Number of TX antennas
	1

	
	Number of RX antennas
	2, 4, 8

	
	Modulation order
	QPSK

	
	CBW / SCS
	15 kHz / 5MHz
30 kHz / 10MHz

	
	Propagation conditions
	One NTN TDL channel to be chosen

	
	PUSCH mapping type
	A, B

	Requirements for UCI multiplexed on PUSCH
	Number of TX antennas
	1

	
	Number of RX antennas
	2

	
	Modulation order
	16QAM

	
	CBW / SCS
	30 kHz / 10MHz

	
	Propagation conditions
	One NTN TDL channel to be chosen

	
	PUSCH mapping type
	A, B

	Requirements for UL timing adjustment
	Number of TX antennas
	1

	
	Number of RX antennas
	2

	
	Modulation order
	16QAM

	
	CBW / SCS
	15 kHz / 5MHz
30 kHz / 10MHz

	
	Propagation conditions
	FFS

	
	PUSCH mapping type
	A, B



Proposal 4: RAN4 to define PUSCH requirements for NR NTN according to the scope shown in Table 2-1.

PUCCH requirements
The PUCCH requirements for NR NTN need to be defined for all Formats and for the same test parameters as in Rel-15. The difference is in channel model (NTN TDL channel model should be used) and CBW set (40MHz and 100MHz are not supported in NR NTN)
Proposal 5: RAN4 to define requirements for PUCCH Formats 0-4 and for the same test parameters as for Rel-15 PUCCH requirements except propagation conditions (NTN TDL should be used) and CBW set. The CBW set for requirement definition should follow Table 2-2 
Table 2-2. NTN CBW set to for requirement definition
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	15
	Yes
	Yes
	Yes
	Yes

	30
	 
	Yes
	Yes
	Yes



PRACH requirements
For NR NTN PRACH, Rel-15 requirements for false alarm probability and for missed detection in AWGN channel can be reused
Proposal 6: For NTN PRACH, RAN4 to reuse Rel-15 requirements for false alarm probability and missed detection in AWGN channel
As for fading channel, PRACH time error tolerance and missed detection requirements need to be defined for NTN TDL channel. The same set of test parameters as in Rel-15 can be used. The only parameter that may need further discussion is the set of PRACH preambles to be tested since in NR NTN big cell sizes are considered. 
Proposal 7: RAN4 to define requirements for PRACH time error tolerance and missed detection for NTN TDL channel considering the same set of test parameters as in Rel-15 except the set of PRACH preambles to be tested. 
Proposal 8: RAN4 to define the set of PRACH preambles to be tested for NR NTN.
Conclusion
In this paper we discussed the scope for the network performance requirements. The following proposals were made: 
Proposal 1: RAN4 to define the requirements for PUSCH, PUCCH and PRACH for NTN-TDL channel models 
Proposal 2: RAN4 to decide whether additional Doppler shift due to satellite motion should be taken into account during the requirements definition
Proposal 3: NTN Satellite Access Node is not required to pass legacy Rel-15/Rel-16 tests
Proposal 4: RAN4 to define PUSCH requirements for NR NTN according to the scope shown in Table below.
Scope of PUSCH requirements
	Requirement
	Parameter
	Values

	Requirements for PUSCH with transform precoding disabled
	Fraction of maximum throughput 70%
	Number of TX antennas
	1

	
	
	Number of RX antennas
	2, 4, 8

	
	
	Modulation order
	QPSK, 16QAM 
64QAM can be added based on the agreement in RF room

	
	
	CBW / SCS
	15kHz SCS: 5MHz, 10MHz, 15MHz, 20MHz
30kHz SCS: 10MHz, 15MHz, 20MHz

	
	
	Propagation conditions
	Different combinations of NTN-TDL channels and FRC to be tested 

	
	
	PUSCH mapping type
	A, B

	
	Fraction of maximum throughput 30%
	Number of TX antennas
	1

	
	
	Number of RX antennas
	2

	
	
	Modulation order
	QPSK

	
	
	CBW / SCS
	15 kHz / 5MHz
30 kHz / 10MHz

	
	
	Propagation conditions
	One NTN TDL channel to be chosen

	
	
	PUSCH mapping type
	A, B

	Requirements for PUSCH with transform precoding enabled
	Number of TX antennas
	1

	
	Number of RX antennas
	2, 4, 8

	
	Modulation order
	QPSK

	
	CBW / SCS
	15 kHz / 5MHz
30 kHz / 10MHz

	
	Propagation conditions
	One NTN TDL channel to be chosen

	
	PUSCH mapping type
	A, B

	Requirements for UCI multiplexed on PUSCH
	Number of TX antennas
	1

	
	Number of RX antennas
	2

	
	Modulation order
	16QAM

	
	CBW / SCS
	30 kHz / 10MHz

	
	Propagation conditions
	One NTN TDL channel to be chosen

	
	PUSCH mapping type
	A, B

	Requirements for UL timing adjustment
	Number of TX antennas
	1

	
	Number of RX antennas
	2

	
	Modulation order
	16QAM

	
	CBW / SCS
	15 kHz / 5MHz
30 kHz / 10MHz

	
	Propagation conditions
	FFS

	
	PUSCH mapping type
	A, B



Proposal 5: RAN4 to define requirements for PUCCH Formats 0-4 and for the same test parameters as for Rel-15 PUCCH requirements except propagation conditions (NTN TDL should be used) and CBW set. The CBW set for requirement definition should follow Table below 
NTN CBW set to for requirement definition
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	15
	Yes
	Yes
	Yes
	Yes

	30
	 
	Yes
	Yes
	Yes


Proposal 6: For NTN PRACH, RAN4 to reuse Rel-15 requirements for false alarm probability and missed detection in AWGN channel
Proposal 7: RAN4 to define requirements for PRACH time error tolerance and missed detection for NTN TDL channel considering the same set of test parameters as in Rel-15 except the set of PRACH preambles to be tested. 
Proposal 8: RAN4 to define the set of PRACH preambles to be tested for NR NTN
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