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Introduction
In RAN4# 105 WF on NTN RRM measurement requirements was approved [2]. In this contribution we present our views on the open issues as following.
Discussion
Test case design for UE timing requirements 
Issue 2-5: Reference Time Instances for UL Timing Accuracy Requirements
In WF [1] It was stated:

	Issue 2-5: Reference Time Instances for RRM test cases.
· Option 1: (QC)
· TE shall generate downlink signals such that the signals include the impacts of timing/frequency offsets and sampling frequency drift according to UE position, programed via AT command, and the reference satellite position, projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time.
· The above should also apply to RF and Demodulation test cases, if applicable.
· As part of the time-varying timing offset characteristics to be modeled by TE, RAN4 to capture the following description in one of satellite configuration related appendixes, e.g. Annex B, of TS38.133.
· When it is assumed that SRP is at the satellite, i.e. ta-Info is not provided in SIB19 or N_TA,common is set to a constant 0, and the time instance of UE UL transmission for slot#n at UE antenna ports, i.e. the start of slot#n minus (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, is the start of downlink slot#n – X – Y, where X and Y are defined as below:
· X is a one-way propagation delay of a DL transmission over the service link from the satellite to the UE at the moment when the downlink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· Y is a one-way propagation delay of a UL transmission over the service link from the UE to the satellite at the moment when the uplink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· The projected satellite positions at X and Y are assumed to be the same, hence the satellite position projected for X can be considered as the satellite position for Y, and vice versa.
· Option 2: (CATT)
· The test requirement for UE initial transmit timing is Te_NTN, and Reference timing for uplink transmission in test cases is (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, here.
· The DL timing shall be adjusted according to the distance change between serving satellite and UE based on a reference orbit for the serving satellite.
· NTA,common is the common TA for reference timing which is calculated based on the definition in TS38.211.
· NTA,UE-specific is the UE specific TA for reference timing derived from the satellite location and UE location, and equal to (D1 + D2) / (c×Tc) .
· D1 is the distance between UE and satellite when receiving the UE transmit signal slot.
· D2 is the distance between UE and satellite when at time of NTA,common×Tc after receiving the UE transmit signal slot.
· Option 3: (Ericsson)
· For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
· Option 4: (Huawei)
· For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
· For NTN UE timing test cases, the additional timing error for the translation from reference orbit to ephemeris information can be considered.




To make the DraftCR on UE transmit timing tests for NTN, Huawei, HiSilicon, [1], complete, we should consider adding a reference orbit to TS appendix. This position corresponds to option 3 and 4 in WF [2]. 

Proposal 1: For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
Summary
Proposal 1: For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
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