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Background

CT1 approved in Rel-10 a CR (c1-104064) to remove the LAU trigger when CS/PS mode UE started with ISR deactivated state in LTE and moves to 2G/3G in NMO II and same LAI of the stored location area. The reason is that MME will locally detach UE after context transfer with SGSN, and not send any explicit/implicit EPS detach indication to VLR. If there is a MT CS page, VLR will send the page to MME, gets a reject and retry the page on A/Iu-CS interface. However, there is a scenario missing in this case: if the UE moves to 2G/3G domain which has PS domain barred or PS domain backed off when its RAU is rejected, there will not be any context transfer with MME. Consider the following use cases:

Case a: PS domain barred

1. UE successfully performed a combined TAU in LTE, with ISR deactivated.

2. UE moves to 2G/3G NMO II with the same LAI before the expiry of T3412.

3. GERAN/UTRAN cell is PS domain barred, it can’t send a RAU, it also doesn’t send a LAU iaw current specification. MT voice is still possible since VLR also page the A/Iu interface because of PS domain barring.

4. MME mobile reachable timer expires and sends implicit detach indication to VLR, VLR marks the UE as detached and no longer sends any MT page.

Case b: PS backed off

1. UE successfully performed a combined TAU in LTE, with ISR deactivated.
2. UE moves to 2G/3G NMO II with the same LAI before the expiry of T3412.
3. UE sends a RAU, but gets rejected with T3346. It also doesn’t send a LAU iaw current specification. MT voice may be possible if VLR also page the A/Iu interface following unsuccessful SGs paging.
4. MME mobile reachable timer expires and sends implicit detach indication to VLR, VLR marks the UE as detached and no longer sends any MT page.
Case c: cell not supporting GPRS

1. UE successfully performed a combined TAU in LTE, with ISR deactivated.
2. UE moves to GERAN/UTRAN cell not supporting GPRS.
3. UE can’t send a RAU. There is also no trigger for LAU. MT voice may be possible if VLR also page the A/Iu interface following unsuccessful SGs paging.
4. MME mobile reachable timer expires and sends implicit detach indication to VLR, VLR marks the UE as detached and no longer sends any MT page.
Case d: out of coverage

1. UE successfully performed a combined TAU in LTE, with ISR deactivated.
2. UE moves out of LTE/GPRS coverage.
3. UE can’t send a RAU.
4. MME mobile reachable timer expires and sends implicit detach indication to VLR, VLR marks the UE as detached and no longer sends any MT page.
5. UE enters 2G/3G NMO II with the same LAI. There is no trigger for LAU.
In all cases, after MME sends an implicit detach indication to VLR and VLR marks the UE as detached, no MT CS paging is possible after that point.
Discussion

The solution used in c1-104064 relies upon MME still keeping the SGs association (see also s2-104200 referenced in its cover page). MME only marks UE context as locally detached, but doesn’t really send detach indication to VLR. When VLR sends a page to MME for MT CS service and gets a reject, it only nullifies the SGs association, but doesn’t really mark the UE as detached. Subsequent paging is carried out on A/Iu interface, which would continue to work normally.

However, if there is no context transfer between MME and new SGSN, for example the use cases listed above, MME will eventually timeout and send detach indication to VLR, after which no more MT paging is possible. Even before that (MME mobile reachable timer expires, but implicit detach timer hasn’t expired), MT paging may or may not possible depending on VLR implementation or local policy.

So a safe bet would be for UE to send LAU at T3412 expiry, to make sure VLR will page on A/Iu interface.

Applicability to NMO I:
In NMO I, UE will initiate a combined RAU when moving from LTE to 2G/3G. All the use cases described above for NMO II are equally applicable to UE in NMO I. Hence the LAU trigger should also be warranted for these use cases, except Case d “out of coverage”. Since T3412 has already expired when entering NMO I, the UE should just use a combined RAU, i.e, when UE enters 2G/3G cell and T3412 has already expired, the LAU trigger is only applicable to NMO II.
What if TIN=RAT-related TMSI:
If TIN was “RAT-related TMSI” before UE enters 2G/3G, and runs into one of the above use cases, there are existing LAU triggers that make sure UE will receive MT page:

b)
if the MS is configured to use CS fallback and SMS over SGs, or SMS over SGs only, and the TIN indicates "RAT-related TMSI",

-
when the periodic tracking area update timer T3412 expires and the network operates in network operation mode II or III; or

-
when the MS enters a GERAN or UTRAN cell in network operation mode II or III and the E-UTRAN deactivate ISR timer T3423 is running.

NOTE 1:
The timers T3412 and T3423 are specified in 3GPP TS 24.301 [120].

c)
when the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell in network operation mode II or III and the E-UTRAN deactivate ISR timer T3423 has expired;

These triggers can be used to cover the above use cases with no new considerations
.

Timer consideration:

Timer T3412 is used not only because MME will send implicit detach indication after Mobile Reachable timer and implicit detach timer timeout and VLR marks UE as detached, but also it can be used as a guard time when run into cases such as PS domain barred or PS backed off. Similar timer consideration is also used on UE combine attached through NMO I and PS domain barred, see 24.008, 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.

and for cell not supporting GPRS cases, 24.008 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.

Other alternatives:

· Instead of waiting for T3412 timeout, UE could initiate LAU immediately when detecting PS domain barred, PS backed off or cell not supporting GPRS. The drawback of this method is that if MT voice is still possible when encountering these special situations, or these situations only last for a short period of time and then go away, the LAU triggers seem a little premature.

Proposals

· Add a LAU trigger when CS/PS mode UE in 2G/3G and same LAI of the stored location area, but TIN is “GUTI” when T3412 expires, or when UE enters the 2G/3G NMO II and T3412 has expired.
� Please see a separate discussion on those existing LAU trigger for TIN=RAT-related TMSI.





