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[bookmark: _Ref85728113]Introduction
This contribution discusses the remaining issues for NTN-NR. 
Discussion
UE backward propagation 
In the last meeting, we have agreed the following agreements to complete the design for epoch time determination. 
	Agreement
For serving cell if EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received. 
For neighbor cell if EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.


[bookmark: _GoBack]Due to the possibility that the gNB may indicate an epoch time in far future time, some companies proposed to mandate the UE to implement backward propagation in order to use the ephemeris data and common TA before the actual epoch time. First off, it is not reasonable to mandate the UE implementation in particular when many UE vendors expressed concerns in last meeting. Secondly, as discussed in RAN1#110 meeting, gNB does not have a precise knowledge on the exact time for acquiring SIB19 for each of the UEs in a cell. Thus, it surely will end up having the case where some UE uses backward propagation and some others use forward propagation. As the error directions are opposite, the relative error is doubled, which eventually would lead the gNB to reduce the validity duration in order to compensate for this error. As a result, the claimed benefit by forcing UE to implement backward propagation vanishes. Last but not least, to mandate the UE to implement backward propagation would also require RAN1 to have much of spec impact, such as to define new UE behavior during the period between the end of the validity expiry and the next epoch time. Further more RAN2 change would also needed. Given we are already at the end of the maintenance phase, this optimization is not needed at all. 
Observation 1 UE vendors have expressed concern by being forced to implement backward propagation. 
Observation 2 Even BP is implementable, the claimed benefit on enlarging the validity duration is not achievable as the relative estimation error is doubled due to the fact that some UEs may use backward propagation to estimate the TA and some others may use forward propagation to estimate TA. 
Observation 3 At the end of the maintenance phase, to really make the BP useful, RAN1 needs more additional  spec changes, as well as impact on RAN2. It is not feasible at this stage. 
Given the above reasoning and observations, we propose to maintain the previous RAN1 agreement, i.e. UE assumes UL synchronizaiotn lost after validity timer expiry and the validity timer restarts at the next epoch time. Moreover, as RAN2 is still waiting for RAN1’s conclusion on this issue, we suggest to inform RAN2 about RAN1’s decision. 
Proposal 1 RAN1 to inform RAN2 that no backward propagation is supported for SIB19 acquisition. 
 
Ambiguity in interpretation SFN indicating epoch time
RAN1#108e meeting has discussed the issue of ambiguity in interpretation SFN indicating epoch time. Since the SFN has a periodicity of 10.24 ms, when UE receives NTN-SIB with an explicit indication in SFN number X, the UE could be in doubt as to whether the indication is for SFN X in current SFN cycle or in the next SFN cycle or in the past SFN cycle. Two options are discussed to clarify this issue:
· Option 1: If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
· Option 2: Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.
As shown in Figure 1, assume NTN-SIB is received on SFN Y=150 in SFN cycle N with an explicit epoch time indication in SFN X and Option 1 is adopted. When the range of X is from 662 to 1023, the epoch time would be associated to SFN cycle N-1; When the range of X is from 0 to 661, the epoch time would be associated to SFN cycle N. On the other hand, if Option 2 is assumed, when the range of X is from 150 to 1023, the epoch time would be associated to SFN cycle N; When the range of X is from 0 to 149, the epoch time would be associated to SFN cycle N+1.


Figure 1: Illustration of Option 1 and Option 2 for epoch time indication
The benefit of Option 1 is to allow gNB to indicate an epoch time close to the time when UE reads the NTN-SIB. This function is not always possible for Option 2 as it only allows epoch time in the future. 
With Option 1, the gNB can indicate the past epoch time which is important as the range can give quite good ephemeris or common TA estimation while still not cost much for the validity duration shortening. Another drawback for Option 2 is that when an idle UE reads epoch time in far ahead future, e.g. >5s, it will have to stay pending; or it will perform backward estimation with degraded performance because the gap is large. 
For the above reasons, our preference is Option 1.
Proposal 2 If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
· A companion CR is provided in [1].


Conclusion
This contribution provides the following proposals.
Observation 1 UE vendors have expressed concern by being forced to implement backward propagation. 
Observation 2 Even BP is implementable, the claimed benefit on enlarging the validity duration is not achievable as the relative estimation error is doubled due to the fact that some UEs may use backward propagation to estimate the TA and some others may use forward propagation to estimate TA. 
Observation 3 At the end of the maintenance phase, to really make the BP useful, RAN1 needs more additional  spec changes, as well as impact on RAN2. It is not feasible at this stage. 

Proposal 1 RAN1 to inform RAN2 that no backward propagation is supported for SIB19 acquisition. 

Proposal 2 If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
· A companion CR is provided in [2].
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