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[bookmark: _Toc116995841]Introduction
The NTN WI, as presented in [1], includes objectives for enabling NTN in bands above 10GHz. In previous meetings, it became clear that the timing pre-compensation might be an issue for this operation. In the last meeting, RAN4 has discussed whether side condition is needed for the applicability of the timing accuracy requirements in NTN operating in FR2-NTN.  
In this paper we discuss the applicability of such side conditions. 
[bookmark: _Toc116995842]Discussion
In [2], RAN4 has discussed whether it is needed to have a side condition to establish that the transmit timing requirements are only applicable in FR2-NTN, when UL SCS used is 120 kHz if the ephemeris information is updated at least every X seconds:
	[bookmark: _Toc116995849]Agreement: (ad-hoc agreement)
· For 120kHz of UL SCS in case2, the requirements are applicable only if the ephemeris information be refreshed (i.e. update rate of ephemeris information in SIB19) at least every X seconds.
· X= [7] s




In [3], it was pointed out that the frequency the UE reads the ephemeris information is limited by the maximum interval between consecutive readings, ntn-UlSyncValidityDuration-r17. The amount of times a UE reads the information within the validity duration is up for UE implementation. 
The condition is set, such that this would mandate the network to update satellite ephemeris, as imprecise or outdated satellite ephemeris might be a confounding source of further inaccuracies. However, an investigative study of how precise the UE can estimate satellite ephemeris overtime based on the information provided in SIB19 was provided in [4]. 
In there, authors analyse the degradation of the ephemeris estimation over time, and the overall absolute position error using a Keplerian model is stated to be around 6.6 m for 10 s. Therefore, very little error is expected due to estimation of Satellite position based on ephemeris information in a span of 10s. Considering that the NW shall update ephemeris information at least every 10.24 s, it is not expected dilution of precision of UE positioning based on satellite assistance information. 
[bookmark: _Toc166505264]There is no expected dilution of precision of UE positioning due to estimation of satellite assistance information. 
Another problem, though, relates to the common delay information in case of regenerative architectures. An investigation of UE precision of common delay estimation is provided in [5] and [6]. Observe that the UE can estimate ephemeris for long periods of time, as long as there is short interval between consecutive SIB with updated information, such as the UE can derive the 3rd order parameters for a more robust precision. The results are replicated in this contribution in Figure 1. Observe that, by using mathematical interpolation of the values provided in the ephemeris information, the UE is capable of good approximation by 3rd order prediction, however, for the 3rd order prediction to be enabled the UE needs to read consecutive SIB versions within few seconds. 
[bookmark: _Toc166505265]For NGSO satellite the UE is capable of enhance the tracking the common delay values by using consecutive versions of SIB19
However, it is important to remember that case 3 is specifically and exclusively related to operations in GSO satellites, which provide a much slower-varying progression of the common delay. Therefore, it is reasonable to assume that UE predictions will be significantly better over time when compared to the ones obtained for NGSO satellites at 600 kms. 
[bookmark: _Toc166505266]Do not use side conditions on refresh rate of satellite assistance information for the transmit timing accuracy requirements in case 3. 
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[bookmark: _Ref86929953]Figure 1. Common TA prediction error using 2nd order (a) and 3rd order (b) approximation when the LEO elevation angle is 20⁰, 40⁰, 60⁰, and 80⁰ at time , i.e., at the epoch time.
[bookmark: _Toc116995848] Conclusion
The paper has discussed the need of side conditions for the applicability of transmit timing accuracy requirements in FR2-NTN. The following observations and proposals were made in this paper:
Observation 1: There is no expected dilution of precision of UE positioning due to estimation of satellite assistance information.
Observation 2: For NGSO satellite the UE is capable of enhance the tracking the common delay values by using consecutive versions of SIB19
Proposal 1: Do not use side conditions on refresh rate of satellite assistance information for the transmit timing accuracy requirements in case 3.
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