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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN4#105 meeting, the NTN RRM test cases configuration and design were discussed, a way forward was agreed in [1]. In this contribution, we further provide our views on open issues. 
2. Test case design for Cell reselection
Issue 2-1: UE GNSS location change in location-based intra/inter-frequency cell reselection test.
· Option 1: 
· For location-based cell reselection test cases, UE GNSS location change shall be no less than distanceThresh + 50m.
· Option 2: 
· As baseline, no location margin needs to be added in the test cases where “Update UE Location Information” procedure is used to set the GNSS location.
Based on our understanding, the 50m margin is designed for location error from GNSS module. Since RAN4 has agreed to use AT command “Update UE location information” method in cell reselection test procedure, and there is no error in SS sent UE location information, we think this 50m margin is not needed anymore in test setup.
Proposal 1: As baseline, no location margin needs to be added in the test cases where “Update UE Location Information” procedure is used to set the GNSS location.
3. Test case design for UE timing requirements
Issue 4-1: Acquisition of UE location in UE timing test cases
· Option 1: 
· UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· Option 2: 
· For NTN UE timing test cases, it is suggested to use AT command approach to acquire UE location in order to simplify the test configuration.
As we know, GNSS positioning error has been captured in Te_NTN requirement. If Option 2 is used, since location information from SS doesn’t include error, the Te_NTN requirements will be very relaxed. In this case, even an unqualified GNSS capability UE could also easily pass the test, which will lead to network performance loss. Therefore, we prefer Option 1.
In past meetings, we hear that the test effort and complexity are the main concern of Option 1. For the sake of progress, we can further compromise that the timing advance adjustment test cases apply Option 2.
Proposal 2: 
· For the transmit timing test cases, UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· For the timing advance adjustment test cases, use AT command “Update UE Location Information” approach to acquire UE location.
Issue 4-2: Reference Time Instances for UL Timing Accuracy Requirements.
· Option 1: (QC)
· 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: (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 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.
Generally, we agree that the reference timing for UL transmission should be clarified. Option 1 give a precise picture for DL/UL timing. T2 is the reference timing for UL transmission.
In order to derive T2, TE should know T1, X, S0, F0, S3 and F3. Among them, T1 and X can be directly acquired by TE DL transmission schedule. F0 and F3 should refer to NTA,common, to avoid including errors which is not from UE. S0 and S3 can be derived by propagator model.
4. Conclusion
In this contribution, we discuss the NTN test cases design and provide our proposals. The proposals are:
Proposal 1: As baseline, no location margin needs to be added in the test cases where “Update UE Location Information” procedure is used to set the GNSS location.
Proposal 2: 
· For the transmit timing test cases, UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· For the timing advance adjustment test cases, use AT command “Update UE Location Information” approach to acquire UE location.
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