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[bookmark: _Ref35586532]Introduction
The following agreements regarding UE behavior upon validity timer expiry were achieved in previous meeting:
1. The ntnUlSyncValidityDuration applies to the whole SIBX. UE acquires the updated SIBX when the timer expires. FFS whether to also include it in the LS to RAN1. FFS if this applies only to Connected mode or to idle mode UE as well

1. [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI (FFS whether or not UE needs to flush HARQ buffer)

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)

Working Assumption:
1. [bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK20][bookmark: OLE_LINK21]Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers
Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, but flushing HARQ buffer is as a working assumption.  We will discuss the WA and the impact of MAC and RRC specification for introduced UE behavior upon validity timer expiry, and TPs for RRC and MAC is provided.
Discussion
According to the current RRC specification, the validity timer will be maintained in lower layer:
	[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
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.




However, there is no agreement that the MAC or PHY will maintain the validity timer, and the following agreement is achieved in IoT NTN:
	The UL synchronisation validity timer is maintained in RRC.



And upon validity timer expire, UE shall re-acquire the SIB19. Therefore, the validity timer should be maintained in RRC.
Proposal 1: The validity timer should be maintained in RRC.
There is a similar discussion in IoT NTN, the conclusion for this is UE shall flush HARQ buffer upon validity timer expiry since there may be some confusion on HARQ state for network and UE. Therefore, the WA can be confirmed.
Proposal 2: Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flush HARQ buffers.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]For the P2, suspend uplink transmission and flush HARQ buffer should be captured in MAC specification, re-acquire SI should be captured in RRC specification. However, the MAC entity cannot have the knowledge on whether the validity timer expires; an indication should be introduced in RRC specification to inform the MAC entity that validity timer expiry. If the indication is received form RRC layer, MAC entity should suspend uplink transmission and flush HARQ buffer.
Proposal 3: Upon validity timer expiry, RRC should deliver an indication of validity timer expiry to lower layer. 
Proposal 4: Upon reception of indication of validity timer expiry from upper layer, MAC entity should suspend uplink transmission and flush HARQ buffer.
If UE acquires the SIB19 successfully after validity timer expiry, an indication should be informed to MAC entity to restore the UL retransmission.
Proposal 5: Upon successfully acquire the SIB19, RRC should indicate to lower layer to restore UL transmission.
Conclusion
According to the analysis in section 2, the following proposals are provided:
Proposal 1: The validity timer should be maintained in RRC.
Proposal 2: Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flush HARQ buffers.
Proposal 3: Upon validity timer expiry, RRC should deliver an indication of validity timer expiry to lower layer. 
Proposal 4: Upon reception of indication of validity timer expiry from upper layer, MAC entity should suspend uplink transmission and flush HARQ buffer.
Proposal 5: Upon successfully acquire the SIB19, RRC should indicate to lower layer to restore UL transmission.
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TP for TS38.331 and TS38.321
TS38.331
5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1> if the T3XX has expired and the UE is in RRC_CONNECTED:
	2> inform lower layers to restore the UL transmission;
1>	instruct the lower layers to start or restart T3XXX (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.
5.2.2.4.xx	Actions upon T3XXX expiry
The UE shall:
1>	if T3xx (ntn-UlSyncValidityDuration from the subframe indicated by epochTime) expires; and
1>	if the UE in RRC_CONNECTED:
	2> inform lower layers that the T3XX expiry;
 	2> acquire SIB19 as specified in 5.2.2.3;

TS38.321
[bookmark: _Toc29239826][bookmark: _Toc37296185][bookmark: _Toc46490311][bookmark: _Toc52752006][bookmark: _Toc52796468][bookmark: _Toc90287179]5.2a	Maintenance of UL Synchronization
The MAC entity shall:
1>	when an indication is received from the upper layer to inform T3XXX expiry;
	2> flush all HARQ buffers;
	2> suspend any uplink transmission;
1> when an indication is received from the upper layer to inform to restore the UL transmission:
	2> perform uplink transmission.
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