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1.  Introduction
One LS is received from RAN5 regarding clarifications on the R17 NTN test cases is received for the WI NR_NTN_solutions and LTE_NBIoT_eMTC_NTN_req [1]. In RAN4#108, Reply LS on clarifications for Non-Terrestrial Networks is approved [2]. In RANP#101, further conclusion has been reached [3]:

 (
RAN 
tasks RAN4 to discuss and conclude in Oct meeting on
 
The condition for testing the frequency error requirements to verify NGSO UE pre-compensation functionality for Doppler shift, which will be implemented in the RAN5 NTN specifications
For example, setting an artificial fixed Doppler shift, which is randomly selected out of a range of Doppler shift values 
decided by RAN4
, as the condition in a test
The condition for RRM uplink timing test cases to verify NGSO UE delay pre-compensation functionality, which can be implemented in RAN5 NTN specifications
For example, setting an artificial fixed delay, which is randomly selected out of a range of delay values 
decided by RAN4
, as the condition in a test
Note: For all the other NTN RRM test cases (except NGSO scenario in UE timing TCs), zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing 
Further discuss TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model in future release 
i.e.
 Rel-19
No changes to the RAN4 core requirements
)
2. Discussion
The testing condition for NGSO to verify UE pre-compensation functionality for Doppler shift / delay has been discussed. An artificial fixed Doppler shift / delay can be set, wherein the range of values need to be decided. 

Doppler shift for testing RF frequency error requirements
According to Table 4.2-2 in TR 38821-g20, as the min. elevation angle for both sat- user equipment is equal to 10 degree, the Max Doppler is 24 ppm. However, if we consider elevation angle is not smaller 30 deg (the value used in B.5 in 38.133), the Max Doppler can be X=[20] ppm.



Table 4.2-2: Reference scenario parameters (excerpted)
	Max Doppler shift (earth fixed user equipment)
	24 ppm (600km)
21ppm(1200km) 



[bookmark: _Ref146203890]Proposal 1: For NGSO the condition for testing the frequency error requirements, setting an artificial fixed Doppler shift, which is randomly selected out of a range of (- X ppm, X ppm), where X=[20]m  assuming the elevation angle for satellite - user equipment is not smaller than 30 deg. 

Timing delay for RRM uplink timing test
Fixed delay parameter (Koffset and kmac) can refer to Table 3.36.2-1 in 38.133 for NR NTN and Table A.3.28-1 in 36.133 for IoT NTN, wherecellSpecificKoffset/ k-Offset-r17 of 8 slots are used as RTT of the service link.

Table A.3.36.2-1: Test cases for NTN specific requirements
	[bookmark: _Hlk16723823]Parameter
	Unit
	Test 1

	Interval between adjacent epoch time
	s
	LEO: 2.56
GEO: 10.24

	ntn-UlSyncValidityDuration
	s
	LEO: 5s
GEO: 900s

	cellSpecificKoffset 
	slot
	LEO: 8
GEO: 256

	kmac 
	slot
	Not configured

	ta-Common
	
	0

	ta-CommonDrift
	
	0

	ta-CommonDriftVariant
	
	0

	ntn-PolarizationDL
	
	linear

	ntn-PolarizationUL
	
	linear

	ephemerisInfo
	
	

	ta-Report
	
	Not configured




Table A.3.28-1: SIB31 parameters setup for Serving satellite
	Parameter
	Unit
	Value

	Reference configuration for serving satellite
	
	SSC.1
	SSC.2

	Scenario
	
	GSO
	NGSO

	Interval between adjacent epoch time
	s
	10.24
	2.56

	ul-SyncValidityDuration-r17
	s
	900
	5

	k-Offset-r17
	slot
	256
	8

	k-Mac-r17
	slot
	Not configured
	Not configured

	nta-Common-r17
	
	[0]
	[0]

	nta-CommonDrift-r17
	
	[0]
	[0]

	nta-CommonDriftVariation-r17
	
	[0]
	[0]

	ephemerisInfo
	
	
	




Thus, for LEO-600km, we propose the one way of service link at elevation of 90 deg can be 2 ms (600km/c), and the one way of service link delay at elevation of 30 degrees is 4 ms (1200km /c). 
[bookmark: _Ref146203873]Observation 1: The current value of cellSpecificKoffset/ k-Offset-r17 is 8 slots, as in Table 3.36.2-1 in 38.133 for NR NTN and Table A.3.28-1 in 36.133 for IoT NTN.
[bookmark: _Ref146203894]Proposal 2: For NGSO the condition for testing RRM uplink timing test cases, setting an artificial fixed delay, where one way of service link delay is ranged from 2ms to 4ms, as the max cellSpecificKoffset/ k-Offset-r17 is 8 ms and TA common is zero. 

For RRM test cases for GSO, as TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model can be further discussed in future release i.e. Rel-19, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing for GSO tests.
[bookmark: _Ref118374994][bookmark: _Ref124344551][bookmark: _Ref126232029][bookmark: _Ref130909846][bookmark: _Ref134625776][bookmark: _Ref141999945][bookmark: _Ref146203876]Observation 2: TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model can be further discussed in future release i.e. Rel-19.
[bookmark: _Ref146203898]
Proposal 3: For RF frequency error test cases for GSO, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing.  
Proposal 4: For RRM test cases for GSO, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing.  

Summary
Our observations and proposals are also summarized as below:
Proposal 1: For NGSO the condition for testing the frequency error requirements, setting an artificial fixed Doppler shift, which is randomly selected out of a range of (- X ppm, X ppm), where X=[20]m  assuming the elevation angle for satellite - user equipment is not smaller than 30 deg. 
Observation 1: The current value of cellSpecificKoffset/ k-Offset-r17 is 8 slots, as in Table 3.36.2-1 in 38.133 for NR NTN and Table A.3.28-1 in 36.133 for IoT NTN.
Proposal 2: For NGSO the condition for testing RRM uplink timing test cases, setting an artificial fixed delay, where one way of service link delay is ranged from 2ms to 4ms, as the max cellSpecificKoffset/ k-Offset-r17 is 8 ms and TA common is zero.
Observation 2: TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model can be further discussed in future release i.e. Rel-19.
Proposal 3: For RF frequency error test cases for GSO, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing.  
Proposal 4: For RRM test cases for GSO, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing.
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