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Introduction
In this contribution, we present our view on the NTN frequency error test based on RAN4 task[1].
Discussion
In [2], RAN tasks RAN4 to investigate the NTN frequency error test:
· RAN tasks RAN4 to discuss and conclude in Oct meeting on 
· The condition for testing the frequency error requirements to verify NGSO UE pre-compensation functionality for Doppler shift, which will be implemented in the RAN5 NTN specifications
· For example, setting an artificial fixed Doppler shift, which is randomly selected out of a range of Doppler shift values decided by RAN4, as the condition in a test
Though in the RAN task, the task is on test condition and not on the test requirement itself,  we think there is a need to align the understanding on test expectation due to the constant doppler frequency test in Rel-18.
In the offline discussion and RAN4#108bis discussion, we understand that during the test, TE will send to the UE the SIB 19 or SIB31 parameters so the UE can calculate the doppler based on SIB19. UE will calculate the doppler frequency based on the ephemeris data in SIB19 at the epochTime and TE will also calculate doppler at the epochTime using the same ephemeris data. Though it is not written either in requirement or test condition, it seems this is common understanding how the TE and UE will do. 
In real network operation, UE will first decode SIB19 and check the ephemeris data togeterh wih validation duration parameter as below.

	ntn-UlSyncValidityDuration
A validity duration configured by the network for assistance information (i.e. Serving and/or neighbour satellite ephemeris and Common TA parameters) which indicates the maximum time duration (from epochTime) during which the UE can apply assistance information without having acquired new assistance information.
The unit of ntn-UlSyncValidityDuration is second. Value s5 corresponds to 5 s, value s10 indicate 10 s and so on. This parameter applies to both connected and idle mode UEs. If this field is absent in ntn-Config provided via NTN-NeighCellConfig, the UE uses validity duration from the serving cell assistance information. This field is excluded when determining changes in system information, i.e. changes of ntn-UlSyncValidityDuration should neither result in system information change notifications nor in a modification of valueTag in SIB1. ntn-UlSyncValidityDuration is only updated when at least one of epochTime, ta-Info, ephemerisInfo is updated



UE will set timer in RRC CONNECTED mode when receiving SIB19 and does not need to re-acquire SIB19 or assistance information (ephemeris data etc).
[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459][bookmark: _Toc139044973]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.
In TS 38.300, the UE needs to apply frequency pre-compensation continuously in connected mode.
[bookmark: _Toc139018316]16.14.2.2	Timing Advance and Frequency Pre-compensation
For the serving cell, the network broadcast valid ephemeris information and Common TA parameters. The UE shall have valid GNSS position as well as ephemeris and Common TA before connecting to an NTN cell. To achieve synchronisation, before and during connection to an NTN cell, the UE shall compute the RTT between UE and the RP based on the GNSS position, the ephemeris, and the Common TA parameters (see clause 4.2 in TS 38.213 [38]), and autonomously pre-compensate the TTA for the RTT between the UE and the RP as illustrated in Figure 16.14.2.1-1 (see clause 4.3 of TS 38.211 [52]).
The UE shall compute the frequency Doppler shift of the service link, and autonomously pre-compensate for it in the uplink transmissions, by considering UE position and the ephemeris. If the UE does not have a valid GNSS position and/or valid ephemeris and Common TA, it shall not transmit until both are regained.
In connected mode, the UE shall be able to continuously update the Timing Advance and frequency pre-compensation.
However, there is no time line when UE needs to apply pre-compensation in current frequency error test discussion and there is no continuously update of frequency error test due to constant value testing. Therefore, the accumulated frequency error between the time UE applying pre-compensation and the time TE testing the pre-compensated doppler is not tested. Neither does the continuously updating frequency as in connected mode. 
In summary, we see a gap on the performance expectation between what is tested in frequency error in Rel-18 and what is expected at network side according to what is specified in RAN1 specification. 

[bookmark: _Ref149906451]There is performance expectation gap between what is tested in frequency error in Rel-18 and what is expected at network according to what is specified in RAN1 specification.

We understand such improvement in test should be expected when the TE introduce the emulated channel and therefore we propose to revisit the frequency error requirement or test condition in Rel-19 in eliminate the performance expectation gap.

[bookmark: _Ref146289632][bookmark: _Ref149906462]Update the frequency error requirement in Rel-19 to include the testing of continuously update frequency pre-compensation.

Conclusions
In this contribution, we present our view on RAN task with below observations and proposals:
Observation 1 There is performance expectation gap between what is tested in frequency error in Rel-18 and what is expected at network side according to what is specified in RAN1 specification.
Proposal-1: Update the frequency error requirement in Rel-19 to include the testing of continuously update frequency pre-compensation.
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