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1 Introduction

In RAN2#117e meeting, RAN2 discussed UL sync validity timer in NTN and made the following agreements.

Agreements via email - from offline 103 - second round: 

1. Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI (FFS whether or not UE needs to flush HARQ buffer)

Agreements via email - from offline 103 - third round:

1. The following NOTE is captured: “UE should attempt to re-aquire SIBxx prior to validity timer expiry by UE implementation.” Details of NOTE (potentially including additional clarification if needed) may be finalized in Stage 3. This is captured in RRC specification (e.g. Section 5.2.2.x)

Agreements online:

1. UE behaviour upon validity timer expiry will be covered in RRC (can further discuss how interaction with MAC works). FFS which/whether any specific actions are taken
Agreements:

1. RAN2 clarifies that Epoch time applies only to Ephemeris parameters and common TA parameters and ntnUlSyncValidityDuration is started at Epoch time

2. RAN2 to agree on the below TP to be captured in TS 38.331 Section 5.2.2.4 Actions upon receipt of System Information


5.x.x.x
Actions upon reception of SystemInformationBlockTypeXX


Upon receiving SystemInformationBlockTypeXX (SystemInformationBlockTypeXX), the UE shall:


1>
instruct the lower layers to start or restart TXXX with the duration ntnUlSyncValidityDuration from the subframe indicated by epochTime;


NOTE: UE should attempt to re-acquire SystemInformationBlockTypeXX before the end of the duration indicated by ntnUlSyncValidityDuration and epochTime by UE implementation.  

Working Assumption:

1. Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers

In this contribution, we further discuss left open issues on validity timer and provide our views. 

2 Discussion
As we have agreed, upon validity timer expiry, the UE shall re-acquire the serving satellite ephemeris data and common TA parameters from SIB19. In NR, there may be the case that UE is not configured with searchSpaceSIB1 or searchSpaceOtherSystemInformation on the active BWP. In our view, in this case the UE should switch to initialDownlinkBWP to re-acquire SIB19 and then returns back to the previous active BWP.

Proposal 1 Upon validity timer expiry, if the UE is not configured with searchSpaceSIB1 or searchSpaceOtherSystemInformation on the active BWP, the UE should switch to initialDownlinkBWP to acquire SIB19 and then return back to the previous active BWP.
The following note has been captured in 38.331
	NOTE:
UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.


Regarding the note, one issue is that if UE is not configured with searchSpaceSIB1 or searchSpaceOtherSystemInformation on the active BWP, whether UE could switch to initialDownlinkBWP to re-acquire SIB19. In our understanding, if this is allowed, the consequence would be the same as that when UE re-acquires SIB19 after validity timer expiry. In both cases, UE would be unreachable since the UE switches to initialDownlinkBWP until it returns back, which is unknown to network.
Proposal 2 RAN2 to discuss whether UE is allowed to switch to initialDownlinkBWP to re-acquire SIB19 before validity timer expires.
In RAN2#117e meeting, RAN2 made the following working assumption in NR NTN.

Working Assumption:

1. Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers

The main divergence point for this working assumption is whether UE should flush all the HARQ buffer. Note the RAN2 has made the following agreement in IoT NTN WI in RAN2#117e meeting. 
	· Upon timer expiry (or UE tune away), UE stops all UL transmissions, flushes all HARQ buffers and maintains all UL resources.


We think in NR NTN we could follow this agreement.
Proposal 3 RAN2 to confirm the working assumption: Upon timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers.
3 Conclusion
Based on the discussion in section 2, we give following proposals: 
Proposal 1 Upon validity timer expiry, if the UE is not configured with searchSpaceSIB1 or searchSpaceOtherSystemInformation on the active BWP, the UE should switch to initialDownlinkBWP to acquire SIB19 and then return back to the previous active BWP.
Proposal 2 RAN2 to discuss whether UE is allowed to switch to initialDownlinkBWP to re-acquire SIB19 before validity timer expires.
Proposal 3 RAN2 to confirm the working assumption: Upon timer expiry (or UE tune away), UE stops all UL transmissions, flushes all HARQ buffers and maintains all UL resources.
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