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[bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref124589665]Introduction
In this contribution, we discuss the remaining issue of UE backward propagation of orbit and common TA for NR NTN.
UE backward propagation
During RAN1#110bis-e [1], whether to support UE backward propagation of orbit and common TA was discussed, but no conclusion or agreement has been made. Based on UE procedures described in clause 5.2.2.6 in TS 38.331, UE is expected to inform lower layers that UL synchronisation is obtained upon its successful acquisition of SIB19. To our understanding, UE’s being UL synchronized means that it should be able to perform TA and Doppler pre-compensation, by utilizing the assistance information received in SIB19. It is contradicting with the RAN2 specification if the assistance information received in SIB19 is considered “not usable” after the UL synchronisation is obtained.
Observation 1: UE should be able to use the assistance information to perform TA and Doppler pre-compensation upon SIB19 reception. 
[bookmark: _Hlk118120660]In addition, according to 5.2.2.4.21 in TS38.331, the RRC parameter ntn-ULSyncValiditDuration is defined as validity time duration for the assistance information, i.e., ephemeris and common TA. And the validity time is represented by a timer T430 starting from the subframe indicated by epoch time. 
Based on our interpretation of the current specification, the ephemeris received by UE contains satellite’s position and velocity (PV), which is calculated by the network, of the time instance at epoch time. Thus, the valid time indicated by ntn-ULSyncValiditDuration could be interpreted as a time window, during which the accumulative errors of the satellite PV prediction, which is calculated by UE based on received ephemeris of time instance at epoch time, can be tolerated. In other words, the validity time is a measurement of the ability for orbit propagation at UE, rather than a time period starting from when UE performs TA and Doppler pre-compensation. Consequently, backward propagation does not change or have any impact on the maximum forward propagation, since they are independent calculations. 
Therefore, theoretically, the assistance information is valid upon SIB19 reception, for the use at UE to predict the satellite PV of any time both forwards and backwards from the epoch time, as long as such prediction is within the range of validity timer duration as indicated by ntn-ULSyncValiditDuration, as depicted in Figure 1.
[image: ]
Figure 1 validate prediction for ephemeris by UE.
Observation 2: Based on current specification, the assistance information is valid for both forward and backward UE prediction, as long as the prediction is within the range of validity timer.
From the above description, the current specification does not seem to have any restriction on the UE backward propagation of the orbit and common TA. Hence, there is no need to add further restrictions on such UE implementation. Besides, with backward propagation, there are clearly some benefits such as reduced latency at least for IDLE UEs during the initial access [2]. Thus it should be supported.
Proposal: Send an LS to RAN2 indicating that the assistance information in SIB19 can be applied by the UE upon SIB19 acquisition.

Conclusions
In summary, we discuss on the remaining issue on the support of UE backward propagation. The following proposals and observations are made.
Observation 1: UE should be able to use the assistance information to perform TA and Doppler pre-compensation upon SIB19 reception. 
Observation 2: Based on current specification, the assistance information is valid for both forward and backward UE prediction, as long as the prediction is within the range of validity timer.

Proposal: Send an LS to RAN2 indicating that the assistance information in SIB19 can be applied by the UE upon SIB19 acquisition.
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