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Abstract of the contribution: Is there a problem with the TAU flows to handle the error case of TAU reject due to regional roaming restriction?
The following figure from TS 23.401 shows the TAU flow for TS 23.401. Also we are showing the case when TAU reject occurs due to roaming restrictions. Also, we are then considering the case that the UE returns to an eNB which advertises a TA that is currently in the TA List of the UE, and hence UE does not perform TAU.
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Figure 5.3.3.1-1: Tracking Area Update procedure with Serving GW change [ TS 23.401] with error due to regional roaming restriction.

In the TAU procedure the MME will do subscription check only at step 17, as stated in 23.401:

17.
The HSS acknowledges the Update Location Request message by sending an Update Location Ack (IMSI, Subscription Data) message to the new MME. If the Update Location is rejected by the HSS, the new MME rejects the TAU Request from the UE with an appropriate cause. The new MME validates the UE's presence in the (new) TA. If due to regional subscription restrictions or access restrictions the UE is not allowed to access the TA, the MME rejects the Tracking Area Update Request with an appropriate cause to the UE and notifies the HSS of the rejection (details of this notification is a stage 3 detail).
According to TS 24.301:
For all causes other than #13 and #15, the UE goes into EMM.de-registered, deletes TAI list.  Hence, the situation shown above where the UE does not perform TAU when it goes back to old eNB does not occur.
 

Here is what is there for #13 and #15 for TS 24.301.

#13
(Roaming not allowed in this tracking area);

The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete the list of equivalent PLMNs. The UE shall reset the tracking area updating attempt counter and shall change to state EMM-REGISTERED.PLMN-SEARCH.

The UE shall store the current TAI in the list of "forbidden tracking areas for roaming" and shall remove the current TAI from the stored TAI list if present.

The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3].

If A/Gb mode or Iu mode is supported by the UE, the UE shall handle the GMM parameters GMM state and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when the normal routing area updating procedure is rejected with this cause value.
#15
(No suitable cells in tracking area);

The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3). The UE shall reset the tracking area updating attempt counter and shall enter the state EMM-REGISTERED.LIMITED-SERVICE.

The UE shall store the current TAI in the list of "forbidden tracking areas for roaming" and shall remove the current TAI from the stored TAI list if present.

The UE shall search for a suitable cell in another tracking area or in another location area in the same PLMN according to 3GPP TS 36.304 [13].

If A/Gb mode or Iu mode is supported by the UE, the UE shall handle the GMM parameters GMM state and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when the normal routing area updating procedure is rejected with this cause value.
 

So we end up with the situation shown in the above figure, with the following mismatch:

1. UE thinks it has valid bearer contexts.

2. The old MME has invalidated the UE’s context.

3. The HSS does not know where the UE is and cannot page the UE.

NOTE: Could not find any text in 29.272 (S6a interface, CT4) on HSS behavior to handle the above problem.

Questions to SA2 are:

1. Is the above situation a valid error-case for the system?

2. If so, any proposal on how to resolve the above situation (do the flows need to be modified?)
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