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1. Introduction
In RAN4#103-e meeting, the NTN timing performance requirements was discussed, a way forward was agreed in [1]. In this contribution, we provide our views about the test setups for timing requirements. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Issue 3-2-3: Test case list for NTN UE timing requirements.
Agreement:
	TC index
	TC
	Purpose
	Section ID

	1
	NTN UE transmit timing test in GSO scenario
	To verify the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits in GSO scenario.
	A.14.x1.1

	2
	NTN UE transmit timing test in NGSO scenario
	To verify the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits in NGSO scenario.
	A.14.x1.2

	3
	NTN UE timing advance adjustment accuracy test in GSO scenario
	To verify the UE Timing Advance adjustment delay and accuracy requirement in GSO scenario.
	A.14.x2.3

	4
	NTN UE timing advance adjustment accuracy test in NGSO scenario
	To verify the UE Timing Advance adjustment delay and accuracy requirement in NGSO scenario.
	A.14.x2.4


· FFS the following notes: 
· Note 1: For UE supporting NGSO, the GSO-based test cases can be skipped.
· Note 2: For UE supporting GSO, the NGSO-based test cases can be skipped.
· Note 3: 
· Option 1: UE supporting both NGSO and GSO, GSO-based test cases can be skipped if the UE passes NGSO-based test cases.
· Option 2: For UE supporting both GSO and NGSO, UE is only required to pass either the NGSO-based test cases or the GSO-based test cases.
In last meeting, the test list for NTN UE timing requirements has been agreed, while the test applicability rule is still under discussion.
In our view, UE need more efforts to pass the test cases in the NGSO than the test cases in the GSO. Because the satellite position and NTA,common is time-varying in NGSO scenario, the error from UE calculating the satellite position and NTA,common is more likely to be involved in UL transmit timing error. Therefore, if UE supports both NGSO and GSO, to reduce the test burden, the GSO-based test cases can be skipped if the UE passes the corresponding NGSO-based test cases.
Proposal 1: If UE supports both NGSO and GSO, the GSO-based test cases can be skipped if the UE passes the corresponding NGSO-based test cases.
Issue 3-2-4: Reference time for UE transmit timing and timing advance error test cases.
· Option 1: 
· In test cases, for UE transmit timing and timing advance error measurements, a time reference is defined as the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
· Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
· Reference timing of N_{TA,UE-specific} is S3 + S4, where
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· The reference propagator model shall be defined in RAN4 in such a way that those UEs using more accurate propagator model than the reference model are not penalized. The reference model can be determined based on companies’ input. And Eckstein Hechler based propagator model can be one of the candidate models.
· Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
· Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.
· Option 2: 
· For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
First of all, we would like to clarify the definition of ‘reference time’ here. In the test, the test system should verify that UE transmit timing offset stays within (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN of the first detected path of DL SSB. Hence, the reference time is defined as the first detected path of DL SSB minus (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc.
In order to avoid confusion, we define the parameter NTA,common and NTA,UE-specific used by test system as NTA,common_TE and NTA,UE-specific_TE, the parameter NTA,common and NTA,UE-specific derived by UE as NTA,common_UE and NTA,UE-specific_UE.
In our view, the NTA,common_TE and NTA,UE-specific_TE shouldn’t involve any error of UE GNSS estimation and satellite position calculation. Since the GNSS error and satellite positioning error from UE calculation has been involved in Te_NTN.
Regarding deriving NTA,UE-specific_TE by TE, TE should know real-time satellite positioning. We think it is feasible for GSO, for NGSO, whether it is feasible or not may need more feedback from TE vendor.
Regarding deriving NTA,common_TE by TE, as commented by other companies in last meeting, the parameter NTA,common is configured by NW, and the value may contain some error from NW calculation, this error shouldn’t be included in Te_NTN. Therefore, TE may derive the NTA,common_TE by network broadcasted related parameters within a validity duration.
In summary, we support our original proposal Option 2 with the revision as below:
· For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common used by test system are ideal value, will not include noUE GNSS estimation error and orsatellite positioning error from UE calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
Proposal 2:	For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common used by test system will not include UE GNSS estimation error and satellite positioning error from UE calculation.
3. Conclusion
In this contribution, we discuss the NTN timing test cases and provide our proposals. The proposals are:
Proposal 1: If UE supports both NGSO and GSO, the GSO-based test cases can be skipped if the UE passes NGSO-based test cases.
Proposal 2:	For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common used by test system will not include UE GNSS estimation error and satellite positioning error from UE calculation.
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