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1. Introduction
Periodic LU is normally triggered by MM timer T3212, but exceptions when GMM periodic RAU update timer T3312 triggers periodic LU also exist. That is the case when the UE is not able to perform periodic RAU via PS domain at the time of T3312 expiry, but periodic LU would still be possible. In such case UE performs LU in CS domain even in NMO I to maintain at least CS domain pageability.

In NMO II the periodic LU is always controlled by T3212.

CT1 has discussed the UE behaviour in CS domain when PS domain periodic update is not possible. CRs C1-124029–030 and C1-124786-787 were postponed in #81, so the solution is still missing.

2. Problem 
In E-UTRAN the MME will take care of updating the UE towards CS infra based on TAU. When the UE moves to 2G/3G, then it cannot rely on this update function any more, and needs to perform LU and RAU or combined RAU based on NMO of the serving network. 

In NMO I, the combined RAU is normally initiated upon the expiry of T3312. PS domain signalling, including periodic updating, might not be allowed due to barring or back-off timer T3346.  

Periodic update at appropriate point in time is needed also when a UE that has moved from E-UTRAN to 2G/3G cannot perform update due to PS domain barring or back-off timer T3346.
f
Older versions of 3GPP TS 24.008 used to trigger LU based on T3412, but the approval of CR 2255 in C1-124793 / CP-120817 removes all such cases. From v. 11.5.0 onwards, 3GPP TS 24.008 does not contain any requirement to trigger LU based on periodic TAU timer T3412.

In NMO I, in CS only cell the UE will trigger LU based on T3312. This is specified in 3GPP TS 24.008 clause 4.7.2.2:
If the MS is both IMSI attached for GPRS and non-GPRS services in a network that operates in network operation mode I, and if the MS has camped on a cell that does not support GPRS, and timer T3312 expires or timer T3323 expires, then the MS shall start an MM location updating procedure. In addition, the MS shall perform a combined routing area update procedure indicating "combined RA/LA updating with IMSI attach" when the MS enters a cell that supports GPRS and indicates that the network is in operation mode I.

In NMO I, when barred, the UE will trigger LU based on T3312. This is specified in 3GPP TS 24.008 clause 4.1.1.2.1::
A GPRS MS operating in mode A or B in a network that operates in mode I shall perform a normal location updating procedure (in order to remove the Gs association in the MSC/VLR) when the following conditions are fulfilled:
-	the GPRS MS has camped on a cell where the PS domain is barred and the CS domain is unbarred; and
-	T3312, T3311, T3302, or T3330 expires; and
-	for the last attempt to update the registration of the location area a combined GMM procedure was performed.

In NMO I, when backed off, the network will ensure that the UE is not implicitly detached during back-off timer, 24.008, clause: 4.7.2.2:
If the SGSN includes timer T3346 in the ROUTING AREA UPDATE REJECT message or the SERVICE REJECT message and timer T3346 is greater than timer T3312, the SGSN sets the mobile reachable timer and the implicit detach timer such that the sum of the timer values is greater than timer T3346.

In NMO II, T3312 takes care of periodic RAU. But T3212 is not running while the UE is in E-UTRAN. 

In NMO I the UE will remain updated in all cases, but in NMO II, LU trigger is missing if ISR is on.

3. Moving from S1 mode to A/Gb or Iu mode with T3412 running
The cover page of document C1-124029 explains that once the UE has moved from S1 mode to A/Gb mode or Iu mode, then the MME will transfer the context to SGSN. After the expiry of T3412, MME sends a detach towards the VLR. This means that also MSC/VLR will consider the UE detached and not page the UE for MT calls, unless the UE updates its location before the expiry of T3412.

In NMO I there is no problem, since also T3312 is running in S1 mode and it will trigger combined RAU in A/Gb and Iu mode. If the UE is backed off, the network should set its mobile reachable and implicit detach timers accordingly, to avoid implicitly detaching the UE. Combined RAU will update also CS domain as soon as it is possible for the UE to perform combined RAU.

If the UE in NMO I is barred, the periodic RAU timer T3312 is running and the expiry of T3312 will trigger LU if CS domain is not barred (24.008, clause 4.1.1.2.1). If the UE is backed off, then it is the responsibility of the network to adjust the mobile reachable timer and implicit detach timer to ensure that the UE is not implicitly detached due to back-off timer which is used for controlling of temporary congestion.

If the UE in NMO II is barred or backed off in PS domain, then it might still be able to use CS domain as long as the UE remains updated in CS domain, but as the consequence of returning from S1 mode, T3212 is not running and the network cannot in all cases update the UEs location to MSC/VLR. For a UE moving from S1 mode to A/Gb or Iu mode, the MME would be aware of the remaining time before implicit detach, but in some cases that information is not conveyed to MSC/VLR and the periodic LU timer T3212 is not running on the UE side.

4. Proposal
It should be ensured that the UE starts T3212 with appropriate value in NMO II. The UE can determine the time until implicit detach from the remaining time of T3412.

Two main alternatives exist to trigger periodic LU based on T3412:
· LU could be triggered exceptionally by the expiry of T3412, if necessary
· Currently T3412 is no LU criteria
· Start T3212 with the remaining value of T3412 if UE moves from S1 to A/Gb or Iu in NMO II
· T3212 running with correct value covers all possible LU needs

The contributors prefer to start T3212 with the remaining value of T3412 if there is no reason for immediate LU, as that will fully re-use all of the existing LU procedures once T3212 has been started. 

Also the handling of the case when T3412 is either zero or de-activated should be added to specification.
