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1 Introduction
Validity timer is configured by the network (eNB) for UL synchronization. RAN1 has recently decided in RAN1#106bis-e [1] that the validity timer for UL synchronization is started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e., serving satellite ephemeris data). However, in NTN UE pre-compensation method is up to the UE implementation and the network is not aware of this pre-compensation details. This might result in the network and UE having a different understanding of the validity timer duration. Early expiry of validity timer in the UE will result in loss of uplink synchronization. This is recently discussed in RAN1#106bis-e [1] and the following proposals have been made:

	RAN1 has discussed the following aspects and leaves it up to RAN2 to specify UE behaviour related to expiry of UL synchronization validity timer and determine which of the following aspects are to be specified:
• Mechanisms for UE to declare RLF if UL synchronization validity timer becomes outdated in RRC_CONNECTED
• Mechanism for network to release connection, where UE may send UE release assistance indication signalling before UL synchronization validity timer becomes outdated in RRC_CONNECTED.


In this document we discuss the possible UE behaviours related to expiry of UL synchronization validity timer and suggest a way forward with Text Proposal (TP) for 3GPP TS 36.331 [2].
2 Discussion
The network (eNB) configures the validity timer for UL synchronization. Unfortunately, in NTN, the network and the UE might have a different understanding of the validity timer duration. This arises from the fact that UE pre-compensation method is up to the UE implementation and the network is not aware of this pre-compensation details. There may be other factors resulting in the UE having a different assumption for the validity duration for UL synchronization. 
In case the UE has a shorter validity duration than the one configured by the network, it will be unable to transmit on UL after its “UE-specific” validity duration for UL synchronization is exceeded, even if the configured validity timer has not expired. Another issue is that assuming the UE has at least a validity duration for UL synchronization equal or longer that the configured validity timer duration, it needs to be discussed what the network behaviour will be. One interpretation would be that the network releases the UE to RRC_IDLE on expiry of the validity timer. This seems not needed if the UE could re-acquire the satellite ephemeris and common TA parameters and re-calculate the TA and frequency correction to apply for UE pre-compensation. In that case, the UE could re-start the validity timer without going to RRC_IDLE.
In cellular IoT, the UE never re-acquire the SIB contents after moving to RRC_CONNECTED for the duration of time it is in RRC_CONNECTED. There are a number of reasons for this mainly because of HD FDD scheduling operations. Hence, a mechanism is needed for the UE to recover from loss of UL synchronization. 
Observation 1: UE behaviour needs to be specified when UL synchronization is lost, due to expiry of the UL validity timer.
One option is the UE will trigger a Radio Link Failure (RLF), re-acquire ephemeris using T310/T311 or some other timer and perform RRC Connection Re-establishment. Alternatively, the UE can explicitly use a MAC CE to request the network for RRC Connection Release and transit to Idle Mode.
Proposal 1: On expiry of UL validity timer, the UE will trigger RLF, re-acquire the ephemeris and perform RRC Connection Re-establishment.

Based on this proposal we suggest the following 36.331 TP (Text Proposal) in Annex. 
Proposal 2: Include the following TP in 36.331.
3 Conclusion
In this contribution, we have the following observations and proposals regarding the validity timer expiry and synchronization loss in IoT-NTN:
Observation 1: UE behaviour needs to be specified when UL synchronization is lost, due to expiry of the UL validity timer.
Proposal 1: On expiry of UL validity timer, the UE will trigger RLF, re-acquire the ephemeris and perform RRC Connection Re-establishment. 
Proposal 2: Include the following TP in 36.331.
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Annex

	5.3.11.1x    Detection of UL sync problems in RRC_CONNECTED
The UE shall:
1>    upon T1 expiry:
2>    start timer T3xx1;
2>    start to acquire the ephemeris/common TA information from SIBx according to xxx



	5.3.11.2x    Recovery of UL sync problems
Upon acquiring ephemeris/common TA information successfully, the UE shall:
1>    stop timer T3xx1;The UE shall:



	5.3.11.3    Detection of radio link failure
The UE shall:
1>    upon T310 expiry; or
1>    upon T312 expiry; or
1>     upon T3xx1 expiry; or
1>    upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or
1>    upon indication from MCG RLC, which is allowed to be send on PCell, that the maximum number of retransmissions has been reached for an SRB or DRB:
             2>    consider radio link failure to be detected for the MCG i.e. RLF;



