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1 Introduction

In post-117e [101] email discussion, the following two issues was discussed without conclusion:
Issue 1: To discuss further: It is unclear whether UE stops UL validity timer or suspend the timer if UE acquires the new SIBx before timer expiry, and whether UE applies the parameter immediately or until epoch time.
Issue 2: Whether to confirm the Working Assumption: "Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers".
In this contribution, we will discuss these two issues.
2 Discussion
Issue 1: To discuss further: It is unclear whether UE stops UL validity timer or suspend the timer if UE acquires the new SIB19 before timer expiry, and whether UE applies the parameter immediately or until epoch time.

RAN2 has agreed that UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation. And based on RAN1 discussion, the epoch time can be indicated to a future time. In this case, if UE acquires the new SIB19 and does not restart the validity timer, it will expire before UE can apply the new SIB19. There will be a gap between the expiry of the timer and the epoch time in the new SIB19, which result in UL interruption during the gap. Some company points out that network can ensure that the epoch time will start before the expiry of timer. However, if epoch time is implicitly indicated, epoch time will be started at the end of SI window, which means that there will be maximum si-WindowLength time gap between the reception of SIB19 and the start of epoch time. If validity timer is expired during si-WindowLength, there will be UL interruption. Thus, we propose to stop the validity timer upon reception of SIB19.
Regarding whether UE applies the parameter immediately or until epoch time, if epoch time indicates a past time, UE applies it immediately; if epoch time indicates a future time, the gap between UE receiving SIB19 and the epoch time might be long, early application of parameters may result in inaccurate TA pre-compensation. But we think this is common understanding, no spec change is needed.
Proposal 1 Stop NTN sync validity timer upon reception of new SIB19 and agree the text proposal in annex 1.
Proposal 2 Apply new ephemeris and common TA parameters immediately if epoch time is past, or at epoch time if epoch time is in future. No spec change is needed.
Issue 2: Whether to confirm the Working Assumption: "Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers".

The major divergence for this WA is whether to flush HARQ buffer.

For IOT NTN, RAN2 agreed that HARQ buffer is flushed upon validity timer expiry. The reason is that when the timer expires, UL sync is lost and UE can not perform any uplink transmission. As a result, UE can not responds to UL grant. However, eNB cannot tell whether it is due to UE not receiving UL grant or due to UL sync loss. The probability of missing UL grant and UL sync loss may be half-half given that UE has already not been able to acquire SIB. Thus, there is half chance that eNB wrongly assume UE receives UL grants but UE actually doesn’t, and vice versa. As a result, eNB and UE maintain different NDI status. By flushing HARQ buffer, network and UE can assume the same behaviour (i.e. new transmission), i.e. performing new transmission. 
For NR NTN, in RAN2 #117 meeting, this issue was also discussed and a WA was made to align with IOT NTN. In [POST117-e][101][NTN] RRC CR, whether to confirm the WA was discussed but no conclusion was made. During the post email discussion, the major concern against the WA is that network doesn’t know whether UE’s validity timer is expired or not. It is true that if epoch time is implicitly provided, network may not know when the validity timer would expire (unless network updates validity duration at each SI window to make the stop time of validity timer the same among different SI windows ). In this case, flushing or not flushing HARQ basically has the same effect. But if epoch time is explicitly provided, network knows that the validity timer at UE side may expire at (epoch + validity duration), and network can confirm this assumption if a missing UL data transmission or UL HARQ feedback for DL data is detected close to validity timer expiry. Then network assumes that UE flushed HARQ buffer and will perform new transmission for the first UL grant scheduled after the expiry.
Proposal 3 RAN2 to confirm the working assumption that "Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers". Agree the text proposal in annex 2.
3 Conclusions  

Proposal 1 Stop NTN sync validity timer upon reception of new SIB19 and agree the text proposal in annex 1.

Proposal 2 Apply new ephemeris and common TA parameters immediately if epoch time is past, or at epoch time if epoch time is in future. No spec change is needed.

Proposal 3 RAN2 to confirm the working assumption that "Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers". Agree the text proposal in annex 2.
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Annex 1
TP for 38.331 for Issue 1:

START OF CHANGE
5.2.2.4.21
Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1> stop ntn-UlSyncValidityDuration;
1> instruct the lower layers to start or restart 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.

END OF CHANGE
Annex 2

TP for 38.331 for Issue 2:
START OF CHANGE
5.2.2.X
T317 expiry

The UE shall:

1>
if in RRC_CONNECTED:

2>
inform lower layers that the UL synchronisation is lost;

2>
acquire SIB19 as defined in clause 5.2.2.3.2;

2>
upon successful acquisition of SIB19:

3>
inform lower layers that the UL synchronisation is restored;
END OF CHANGE
TP for 38.321 for Issue 2:
START OF CHANGE
5.2a
Maintenance of UL Synchronization

If upper layer informs that the UL synchronization is lost according to the clause 5.2.2.X of TS 38.331 [5], the MAC entity shall:

-
flush all HARQ buffers;

-
not perform any uplink transmission until upper layer has indicated that the UL synchronization is restored.

END OF CHANGE
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