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In RAN1#109e [1], the following remaining issues are still pending.
· Whether assistance information is valid before the epoch time or not 
· Interpretation of SFN indicating Epoch time
· Support of negative values of CommonDelayDriftVariation for GEO
In this contribution, the above issues are elaborated with corresponding analysis. 
Validity time definition
In RAN1#109e [1], the validity time of common TA and ephemeris was discussed and following two types of definitions are considered:
· Option 1: The epoch time tepoch is the start of validity time. The UL synchronization is thought kept only in the duration , where  is the validity duration length.
· Option 2: The validity time starts from the receiving time  of assistance information. The UL synchronization is thought kept in the duration , where  is the indicated validity duration length. If , backward propagation of ephemeris and common TA from epoch time should be supported.
In above two definitions, Option 1 is straighter and aligned with RAN2 agreements. In TS 38.331 [2], followings are specified for SIB19, which is used for assistance information transmission:
	5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1>	start or restart T430 with the duration ntn-UlSyncValidityDuration from the subframe indicated by epochTime;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.


From above description, the validity timer specifies a duration ntn-UlSyncValidityDuration from the epoch time. Therefore, it is naturally to take option 1, i.e., regard the validity duration specified by the validity timer as the validity time of assistance information. No additional enhancement or specification is needed to support option 1. While if option 2 is to be supported, the validity time should be the sum of validity duration  specified by validity timer and the duration. This will be confusing since the assistance information need be valid outside the validity duration specified validity timer.
Moreover, option 2will not bring significant gain when compared with option 1. In RAN1#109e, there were some views that option 2 can enable longer validity time or reduce access latency compared to option 1. However, the gain is not significant when considering common TA. In previous meetings, fitting was considered in evaluation of validity duration of common TA. With fitting, the residual TA error is not minimized at epoch time and will not monotonously increase along with the distance from epoch time, e.g., as shown in Figure 1. That is, validity duration of common TA cannot be increased by enabling backward propagation. Since the validity time is defined for both common TA and ephemeris, backward propagation in option 2 cannot significantly increase the overall validity time. When , the indicated validity duration  should be reduced accordingly to keep same validity time for common TA. Moreover, w.r.t to access latency, option 1 can also allow low latency by setting the epoch time  near the receiving time  of assistance information or in the past. 
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(a) [bookmark: _Ref10484]Real and approximated common TA           (b) Residual error of approximated common TA
[bookmark: _Ref11006]Figure 1 Evaluation of common TA fitting for LEO-600
Based on above analysis, option 1 is straightforward forward and aligned with RAN2 agreements. Moreover, option 2 does not have significant advantages over option 1. Hence, option 1 should be adopted in the definition of validity time.
Observation 1: In RAN2 agreements, the validity timer specifies a validity duration from the epoch time. 
Proposal 1: The epoch time tepoch should be set as the start of validity time period. The UL synchronization is thought kept only in the time period , where  is the validity duration indicated by higher layer parameter ntn-UlSyncValidityDuration.
Interpretation of SFN indicating Epoch time
As discussed in previous section, the epoch time should be set as the start of whole validity time period. In this case, the epoch time should be set in the past, at the receiving time of assistance information, or in near future to avoid loss of UL synchronization and reduce access latency. In such case, the legacy approach for SIB9 can be reused, i.e., interpreting the subframe indicated by SFN and subframe number as the nearest one to the subframe where the message indicating epoch time is received. With this interpretation, the network can either set the epoch time at past to ensure the UL synchronization is not lost, or set the epoch time at near future to fully utilize the validity duration.
Proposal 2: If indicated explicitly by a SFN and subframe number, the Epoch time t_epoch is the sub-frame which is nearest to the sub-frame where the message indicating the Epoch time is received.
Conclusions
In this contribution, analysis on remaining issues for NTN is conducted with following proposals and observations:
Observation 1: In RAN2 agreements, the validity timer specifies a validity duration from the epoch time. 
Proposal 1: The epoch time tepoch should be set as the start of validity time period. The UL synchronization is thought kept only in the time period , where  is the validity duration indicated by higher layer parameter ntn-UlSyncValidityDuration.
Proposal 2: If indicated explicitly by a SFN and subframe number, the Epoch time t_epoch is the sub-frame which is nearest to the sub-frame where the message indicating the Epoch time is received.
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