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1. Introduction

This paper discusses the Stage 3 aspects of that the noraml attached UE with a PDN connection is used for emergency bearer service entered an area with access and mobility restriction and receives TAU/RAU accept message.

2. Discussion

In the latest TS23.401, it is specified that mobility and  access restriction should not be applied to UEs receiving emergency services. 

-------- excerption from 23.401 -------

4.3.12.3
Mobility and Access Restrictions for Emergency Services

When Emergency Services are supported and local regulation requires Emergency Calls to be provided regardless of mobility or access restrictions, the Mobility Restrictions in clause 4.3.5.7, should not be applied to UEs receiving emergency services. When the E-RABs for emergency bearers are established, the ARP values for emergency bearer services indicate the usage for emergency services to the E-UTRAN. The source E-UTRAN considers this indication during evaluation of handover targets. If only restricted target cells are available, E-UTRAN can handover the emergency bearers and can release the non-emergency bearers.

During Tracking Area Update procedures the target MME ignores any mobility or access restrictions for UE with emergency bearer services where required by local regulation. Any non emergency bearer services are deactivated by the target MME when not allowed by the subscription for the target location.

This functionality applies to all mobility procedures.
---------------End of excerption ---------

Please see figure 1,  there two cases, namely case 1 and case 2.
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Case 1: 

The UE perform normal attach and requst to connect to a non emergency PDN, the request is accepted by the network (at the point A). The UE request to establish an emergency PDN and accepted by the network (at the point B). During the period of the ongoing emergency bearer service, the normal attached UE moves into one restriction area with ongoing emergency bearer services, all its non-emergency bearers were deactivated and the UE receives a TAU accept message (at the point C).  Later, the UE may leave the restricted area and move into an area (may belongs to a new MME) which without any mobility and access restriction, the UE receives a TAU accept message (the point D). Sometime later, the emergency bearer call ended (the point E).  The PDN GW will keep the inactive emergency PDN connection (i.e. not transferring any packets) for a configured peroid and then disconnect it (the point E). 

During the peroid from point C to D, the UE can only receive the emergency bearer service. This situation is known by the network but is not known by the UE. UE still thinks that it can receive normal service cause it is still in EMM-REGISTERED.NORMAL-SERVICE state (entered by UE after an accepted normal attach).  The UE may request to connect to some non emergency PDN if the user requested to do so, and that request would be rejected by the network. If the UE knows that it is stays in a restricted area, it may locally reject user’s request. This may help the UE and the network to save resources, such as battery and signalling load and etc... Furthermore, if the UE can display an indication to the user that the UE is camped in a restriction area, this can improve the user experience.
 Proposal 1:

If the normal attached UE with on going emergency bearer services entered a restriction area, the UE should consider that it can only receives emergency services. 

For case 2, for normal attached UE, the emergency bearer service terminates while UE still stays in this restriction area. How to handle this case is not defined by Stage 2.  

However, Stage 2 has defined how to handle the emergency attach UE when the emergency bearer services terminates. 

------------Excerption from 23.401 -----------------------

4.3.5.2
Reachability Management for UE in ECM-IDLE state

….. Omitted …..

An emergency attached UE when its periodic TAU update timer expires shall not initiate a periodic TAU procedure but enter EMM-DEREGISTERED state. For emergency attached UEs the MME runs a mobile reachable timer with a similar value to the UE's periodic TAU timer. Any time after expiry of this timer the MME may change the EMM state of an emergency attached UE to EMM-DEREGISTERED. The MME assigns the periodic TAU timer value to emergency attached UE. This timer keeps the UE emergency attached after change to EMM-IDLE state to allow for a subsequent emergency service without a need to emergency attach again.
------------End of excerption -----------------------

In case 2, the emergency bearer service terminates and the UE stay in the restriction area. This situation is much similar as that of the case for the emergency attached UE. In both cases, the normal attached UE and emergency attached UE has no non emergency PDN connection, both UE can only receive emergency services. 

Proposal 2:

If the normal attached UE with on going emergency bearer services stays in a restriction area and the emergency bearer services terminates,  the UE acts as it is emergency attached. 

For the case 1 and case 2, how can the normal attached UE figure out that it is stay at a restriction area?  

Solution 1: Deduced by UE itself. 
If the normal attached UE found out it only has an emergency PDN, then it can figure out that it is stay at a restriction area. However, this method may not work properly if the UE’s non emergency PDN connections are deactivated by reasons other than the access and mobility restriction. For this case and the cases stated above (case 1 and case 2), the UE can not differentiate the reason why the non emergency PDN connection is deactivated. And in this case,  the UE may request another non emergency and the request can be accepted by the network.

Actually, how a normal attached UE can figure out whether a PDN connection is used for emergency bearer services after the PDN connection has been established is still not defined in any specification. It is left to implementation.
Solution 2: Indicated by network. 
In the above case 1 and case 2, if the network can indicate in the TAU procedure that the normal attached UE has moved into a restrcition area, then the UE knows that it can only receives emergency services. And the normal attached UE can act as it is emergency attached. 

The solution 2 is really straightforward casue there are EMM casues already defined for the access and mobility restriction scenario. After finding out an appropriate EMM cause in the TAU accept message,  the normal attached UE with only an PDN conneciton can act as an emergency attached UE.

Futher considerations for solution 2:

For case 1, the normal attached UE regarding it is normal attached after point C.  Later, at point D, the UE leaves the restriction area and moves into an area from which it can get normal service. This area may belongs to another MME. In this case, the UE receives TAU accept message without any ESM casue indication. One approch is let the UE consider it as normal attached again. But this approachs is much complex, the UE must know why it becomes emergency attached. That is, the UE must keep in mind it is emergency attached from the beginning or it is changed to emergency attached from normal attached. For simplicity, once the UE has changed from normal attached to emergency attached, it never revert back to normal attached.

It is also proposed to use same soltuion for the UTRAN.

3. Conclusions

If above proposal 1 and 2 can be agreed,  it is proposed to agree the solution 2.

Corresponding CRs are provided in C1-094092 (for 24.301) and C1-094093 (for 24.008).
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