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1. Introduction
In RAN4#105 meeting, a way forward on performance part for NTN RRM was approved in [1]. Most of the issues have been agreed but the configuration of NTN assistance information parameters for RRM test cases is still open. 
This document will further discuss this issue and present our understandings and proposals. 

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]The following issue should be discussed and decided further based on the WF [1].
· Issue 4-2: Reference Time Instances for UL Timing Accuracy Requirements.
· Option 1: 
· In RRM test cases, when a test equipment adjusts downlink transmission frame boundary/Doppler shift and UL reception timing, asymmetric propagation delays on DL and UL for the same slot index shall be taken into account. To model the round trip delay over service link (N_{TA,UE-specific}), the following definitions of reference slot for S3 and S4 (based in Fig. 3) are adopted and captured in Annex B for RAN5 and TE vendors’ reference.
· The S3 represents a one-way propagation delay of a UE UL transmission over the service link from the UE to the satellite. The UL transmission arrives at the satellite at T3, which is the time instance 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. 
· The S4 represents a one-way propagation delay of a DL transmission over the service link from the satellite to the UE. The satellite relays the DL transmission from the GW to UE at T4, which is the time instance when the DL transmission corresponding to the same slot index as 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.
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Description automatically generated]Figure 3. Timing Relation between UE DL Reception and UE UL Transmission
· Option 2: 
· 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 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 distance between UE and satellite when receiving the UE transmit signal slot.
· D2 is distance between UE and satellite when at time of NTA,common×Tc after receiving the UE transmit signal slot.
· Option 3: (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.

For option 1, we think it is reasonable that the NTA,UE-specific should be calculated based on S3 + S4 instead of based on 2×S3 due to satellite mobility, and no error in the provided ephemeris information will account for UE error. But a reference propagator model is needed for reference timing of uplink transmission in test cases. The satellite position should be calculated using motion trajectory, i.e. circular orbit of 600km Altitude for non-GSO, with no error. Here T3 – T4 is feeder link propagation delay, and UE can’t know it. The UE only forecast satellite position with time of NTA,common×Tc.
For option 2, we give the reference timing of uplink transmission in the test cases. And the reference time should not involve UE GNSS estimation error and satellite positioning error from UE calculation for NTA,common and NTA,UE-specific. Clarification for this point can be involved in test case. But the reference time should not include Te_NTN, and S3/S4 refer to option 1 should be considered for NTA,UE-specific.
For option 3, we agree it basically, but need some details as option 2.
So we have the following proposal for this issue.
Proposal 1: 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.

3. Conclusion
This document discussed the configuration of NTN assistance information parameters for RRM test cases in NTN RRM performance part and presented the following proposals:
Proposal 1: 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.

4. Reference
[1]	R4-2220711, WF on Rel-17 NR NTN RRM Performance requirements, Xiaomi
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