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1. Introduction
In RAN#103-e meeting, the core part requirements for NTN RRM has been completed, and the WF on performance requirements for NTN RRM was approved in [1]. In this contribution, we further discuss the related performance requirements for NTN RRM and provide our proposals.
2. Discussion
Measurement accuracy requirement
	· Issue 3-1-1: Margin assumption for evaluating measurement accuracy for NTN RRM
· Option 1: 
· RAN4 to discuss the assumption on the time and frequency error for evaluating the accuracy performance. Inputs from the satellite system vendors are appreciated.
· Option 2: 
· Introduce margin for propagator model error when evaluating the accuracy performance.


Compared with legacy accuracy requirement, the time/frequency error or the propagator model error may need to be considered when defining the measurement accuracy requirement for NTN RRM. In Te requirement, for 15 KHz case, the margin of 17 Ts (~55us) is considered due to the GNSS position error and satellite calculation error, which would impact the reception of almost 1 SSB symbol. Thus, we propose to relax 0.5dB based on the existing accuracy requirements.
Proposal 1: 0.5dB is relaxed based on existing SS-RSRP accuracy requirements for NTN measurement.
Clarification on NTA,UE-specific and NTA,common
	· 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.
· Issue 3-2-4A: How to configure the value of common TA (NTA,common) in test cases?
· Option 1A:
· NTA,common is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
· Option 2A:
· NTA,common is configured as a fixed value without estimation or calculation error.
· Reference timing for NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
· Option 3A:
· For NTA,common, there are two reference timing instances as below:
· The time instance when UL transmission from UE is supposed to arrive at the target satellite based on true satellite position.
· The time instance when DL transmission from a synchronization reference point (SRP) is supposed to arrive at the target satellite based on true satellite position.
· The slot index of the DL transmission and the UL transmission above shall be the same.
· Validity duration shall be further discussed and limited to a reasonable value so that satellite position projection error based on the broadcasted information shall not increase too much.
· Note that satellite position estimation error that was accounted for in the Te_NTN requirement is only for service link. Thus, there can be a potential issue that the satellite position estimation error can also propagate to feeder link delay estimation error when UE replaces ‘t’ in (t) with the inaccurately estimated time instances due to the satellite position estimation error.


In the test, the purpose is to verify whether UE can fulfill the requirements within specified delay and/or accuracy. More specifically, in order to verify UE transmit timing requirements, the purpose is to verify whether UE can transmit its UL transmission within Te, thus, it is important to give the reference timing for TE. One of the simple way is that the common TA and UE specific TA can be configured as ideal value without calculation error, since the calculation error will be verified in Te requirement. And there is no need to clarify the reference timing for the common TA and UE specific TA as long as the reference timing of (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc is clear to TE. 
Proposal 2: In test of UE timing requirements, the following updates should be included based on the existing 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.
3. Conclusion
In this contribution, we discuss the performance requirements for NTN RRM and the proposals are provided as follows:
Proposal 1: 0.5dB is relaxed based on existing SS-RSRP accuracy requirements for NTN measurement.
Proposal 2: In test of UE timing requirements, the following updates should be included based on the existing 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.
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