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1	Introduction

In the context of NR-NTN-solutions WID [1], RAN2 reached the following agreements in RAN#113bis regarding the tracking area management:
Agreements:
1. When the network stops broadcasting a TAC, the UE needs to know it (FFS on further details)
2. RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.

This agreement has been captured in the stg2 running CR [2]:
· “The UE is made aware when the network stops broadcasting a TAC. UE is not expected to do TAU if one of the currently broadcasted TACs belongs to UE’s registration area.”

However, there is yet no stage 3 agreement on having this timing info in SI. This TDOC proposes to address this issue.

[bookmark: _Ref178064866]2 Discussion
Soft TAI update has been adopted and it requires the network to be able to broadcast more than one TAI for a cell and PLMN. It is illustrated in Figure 1 provided in [3]. 
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Figure 1: Tracking area update for Earth moving beams with soft TAI update

It is assumed that a UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.
In order to know the time when the network stops broadcasting a TAC, we suggest that a validity timer be associated to each TAC broadcasted.
This will enable the UE to determine when it needs to perform a registration area update, a tracking area update, recheck SI or reselect to another cell.
Also from UE perspective, relying on the validity time is less power consuming than monitoring and detecting PDCCH.

Proposal 1	: A validity timer associated to each TAI is broadcasted in the SI

A UE that is camping on a cell that currently broadcasts only TAC1, assuming TAC1 is in UE’s registration area there are no actions from the UE as per legacy behavior. Next time the UE reads system information, a list of TAC are broadcasted, e.g.  TAC1, TAC2 and TAC3. Now, regardless if TAC2 or TAC3 are or are not in UE’s registration area, NAS is not updated and the UE does not perform location update either as long as TAC1 is still broadcasted. When TAC1 is not broadcasted but only TAC2 and TAC3, UE updates NAS. UE should select TAC that is in UE’s registration area if available.
The timing information associated to the TAC should be taken into account when more than one TAC is in UE’s registration area. Otherwise the UE should do also location update and here as well the timing information associated to the TAC should be taken into account.

Proposal 2	: UE uses the validity timer associated to the broadcasted TAC when selecting which TAC to update to NAS layer as well as when performing location update.

The period of time during which a TAC is broadcasted by a satellite depends on the Track Area size and the altitude of the satellite. Typically, it may range between few minutes up to few tens of  minutes. The timing information associated to the validity of the TAC doesn’t have to be too accurate. Typically an accuracy of +/-100 ms should be sufficient. Hence the number of bits to describe such timer should be 16 bits at most.

Proposal 3	: The validity timer associated to a broadcasted TAC can be described with 16 bits and support a timing accuracy of +/-100 ms.


3. Conclusion
Based on the discussion in the previous section, we propose the following:
Proposal 1	: A validity timer associated to each TAI is broadcasted in the SI
Proposal 2	: UE uses the validity timer associated to the broadcasted TAC when selecting which TAC to update to NAS layer as well as when performing location update.
Proposal 3	: The validity timer associated to a broadcasted TAC can be described with 16 bits and support a timing accuracy of +/-100 ms.
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