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1. Introduction
In RAN4#104bis-e meeting, a way forward on performance part for NTN RRM were approved [1], and some remaining issues need to be further discussed and decided.
This document will further discuss these issues and present our understandings and proposals.

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]The following issues should be discussed and decided further based on the WF [1].
Issue 2-5: Reference propagator model
· Open issue:
· Option 1: Introduce the reference propagator model;
· Option 2: No need to introduce the reference propagator model;
By our understanding, the propagator model is used by UE to forecast satellite position. Different propagator model may introduce different error. The error should be the difference between satellite position forecasted by UE and real satellite position calculated using satellite motion trajectory. So for test system, the reference satellite position in the test can be decided by satellite motion trajectory, no reference propagator model need to be introduced. The propagator model used by UE is UE implementation, and no need to be defined.
Proposal 1: No need to introduce the reference propagator model in the NTN RRM test cases.

Issue 4-2: Test case for CHO with time/location-based condition
Agreements:
· Replace the original test cases with the case in which setting fulfil power based events and time/location based events at different time instances, choose 1 or 2 cases to apply this update.
In current specification, four test cases for conditional handover are specified as following.
1). Intra-frequency SAN time-based conditional Handover from FR1 to FR1.
2). Inter-frequency SAN time-based conditional Handover from FR1 to FR1.
3). Intra-frequency SAN distance-based conditional Handover from FR1 to FR1.
4). Inter-frequency SAN distance-based conditional Handover from FR1 to FR1
They are set that the power condition and time/distance event are set fulfilled at same time, T2. Based on the agreements, 1 or 2 cases will be updated to fulfil power based events and time/location based events at different time instances. We prefer to update two test cases for inter-frequency time/distance based conditional handover. For the purpose of these update, the test requirements should also be update as “The UE shall start to transmit the PRACH to Cell 2 later than [xxx] ms and less than [yyy]  ms from the beginning of time period T2”. That is to verify that the UE will not start handover process when power condition is fulfilled but the time/distance event is not fulfilled.
Proposal 2: Update two test cases for inter-frequency time/distance based conditional handover with fulfilling power based events and time/location based events at different time instances, and the test requirements will be updated as “The UE shall start to transmit the PRACH to Cell 2 later than [xxx] ms and less than [yyy]  ms from the beginning of time period T2”.
Based on this proposal, a CR [2] is presented to update these contents.

Issue 5-2: Acquisition of UE location in UE timing test cases
· Open issue:
· 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: 
· Use AT command approach to acquire UE location
· AT command approach: Use existing defined AT command: “Update UE Location Information”, defined in TS 38.509 to provide the UE with location coordinates.
· The exact UE position should be defined in such a way that the smallest elevation angle between the UE and satellite(s) is not smaller than 45 deg.
We know the initial uplink transmit timing error requirement, Te_NTN, includes legacy transmit timing error, satellite position forecast error, and UE position error calculated from GNSS signal. If using AT command approach to acquire UE location, the UE position error will equal to zero. The test cases for UE timing will be useless with the test requirement of Te_NTN. If using AT command approach to acquire UE location, the error part of UE position error should be deleted, and the test requirements should be Te_NTN – TA error driving from 50m position error, i.e.Te_NTN – 10.24TS.
Proposal 3: Agree option 1, i.e. UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
Proposal 4: If using AT command approach to acquire UE location, the timing test requirements should be Te_NTN – 10.24TS.

Issue 5-3: Reference timing for uplink transmission in test cases
· Open issue:
· Option 1: 
· RAN4 to capture the following clarification on the reference timing for uplink transmission in Annex for RAN5 and TE vendors reference.
· 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 (NTA,UE-specific), the following definitions of reference slot for S3 and S4 (based in Fig. 3) are adopted.
· 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
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· Option 2: 
· For the test requirement, the reference time should be (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN
· For the NTA,common and NTA,UE-specific in the test requirement, the description should at least contain the clarification that UE GNSS estimation error and satellite positioning error from UE calculation are not involved.
· Option 3: 
· 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 the test requirement, the reference time should be (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN
· The UE specific TA for reference timing can be derived from the satellite location and UE location. The common TA for reference timing is calculated based on the definition in TS38.211.
[bookmark: _GoBack]For option 1, we think it is reasonable 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 for 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 feed link propagation delay, UE can’t know it. The UE only forecast satellite position with time of NTA,common×Tc.
For option 2, we agree that 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 basically, but having same concern as for option 2.
So we have following proposal for this issue.
Proposal 5: 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.

Issue 6-2-2: Whether to define test case for FO gaps if the core requirements are defined
· Open issue:
· Option 1: Yes
· Option 2: No
Proposal 6: We have no strong view, and prefer not to define test case for FO gaps.

3. Conclusion
This document discussed the remaing issues for NTN RRM performance part and presented the following proposals:
Proposal 1: No need to introduce the reference propagator model in the NTN RRM test cases.
Proposal 2: Update two test cases for inter-frequency time/distance based conditional handover with fulfilling power based events and time/location based events at different time instances, and the test requirements will be updated as “The UE shall start to transmit the PRACH to Cell 2 later than [xxx] ms and less than [yyy]  ms from the beginning of time period T2”.
Proposal 3: Agree option 1, i.e. UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
Proposal 4: If using AT command approach to acquire UE location, the timing test requirements should be Te_NTN – 10.24TS.
Proposal 5: 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.
Proposal 6: We have no strong view, and prefer not to define test case for FO gaps.

4. Reference
[1]	R4-2217185, WF on performance part for NTN RRM, Xiaomi
[2]	R4-2218429, Modification on test cases for NTN conditional handover, CATT
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