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1. Background

CT1#81 agreed CR C1-131904 to start timer T3212 with remaining value of T3412 or broadcast T3212 value, depending on which one is shorter, when the CS fallback capable mobile moves from S1 mode to Iu or A/Gb mode in NMO II. One of the conditions to perform this operation is that the TIN must indicate "GUTI", to indicate that ISR is not active.

Primary function of the solution is to ensure that the UE remains pageable after inter-system change to GERAN/UTRAN network. Consequently it also means that the UE does not need to trigger unnecessary LU procedure at inter-system change if it does not cross LA border and based on the LU that was already done in EUTRAN, it knows that periodic LU is not due yet.
2. Description and the problem

As the UE reachability was the main concern at CR C1-130904, it was overlooked that from signalling optimization viewpoint the same functionality would be useful also when ISR is active. The justification of that CR was derived from specific roaming scenario in NMO II, where the UE would become unpageable without the change introduced in that CR. Signalling optimisation was not considered at that point.
In NMO II the UE has to deal with two independent timers guarding the UE updates towards CS domain, periodic LU timer T3212 in GERAN/UTRAN and periodic TAU timer T3412 in E-UTRAN.
When the UE does not cross LA border when moving between S1 mode and A/Gb or Iu mode, the UE location will be updated based on both periodic TAU timer in S1 mode and based on T3212 while in A/Gb mode. This does not break connectivity, but it adds redundant updates towards CS domain.
If the UE has done TAU in EUTRAN and T3412 is started the UE need to perform TAU when T3412 expires. If UE has visited GERAN/UTRAN and ISR is activated, then T3212 is also running in S1 mode. When the UE moves back to GERAN/UTRAN, it will perform LU once the T3212 expires, even though the T3412 has not run out of time yet.
Let’s assume inter-RAT roaming scenario, where the UE is updated in both S1 mode and A/Gb and Iu mode. The initial value of both T3212 and T3412 is one hour:

1. UE performs TAU and starts T3412 with initial value (T3412 60min)

2. 10 minutes later UE re-selects GERAN/UTRAN for the first time after EPS attach
3. UE performs RAU and LU and re-starts T3212 with initial value (T3212 60min) (50 mins left in T3412)
a. First LU will force T3412 and T3212 off sync from now on
4. 30 minutes later UE re-selects back to E-UTRAN (30 mins left in T3212, 20 mins left in T3412)
5. 20 minutes later T3412 expires, UE performs periodic TAU and T3412 is re-started with initial value (60 min)
6. 5 minutes later UE re-selects back to GERAN/UTRAN in same LA

a. Remaining T3212 timer value is 5 minutes

b. Remaining T3412 timer value is 55 minutes

7. In 5 minutes, T3212 expires, forcing a new periodic LU

Periodic LU in step 7 will result from the current specifications. This is not an error, but it would not be necessary as due to more recent update of UE location by MME, there would still be 55 minutes left in T3412 before implicit detach timer starts for this UE, also in CS domain.
3. Solution

It’s proposed that the new paragraph at sub clause 4.4.2 of the LU timer handling is not dependent on ISR status. For optimisation reasons, to reduce signalling when ISR is active, the requirement could be modified as below:
If the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell after intersystem change from S1 mode to Iu or A/Gb mode in NMO II and the location area of the current cell is the same as the stored location area, the MS shall start timer T3212, with a value set to the shorter of the values of the remaining value of timer T3412, and the broadcast T3212 timeout value.
If CT1 can agree the proposed solution, Renesas Mobile Europe Ltd volunteers to present accompanying CRs for the meeting.

