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Introduction

This paper discusses a scenario in which a UE may perform an emergency attach after being normally attached and hence have the possibility to have SMS service which should not be allowed for UEs in limited state.

Background
Emergency bearer services (if supported), are provided to normal attached UEs and depending on local regulation, emergency services may be provided to UEs that are in limited state. 

If the network provides emergency bearer services for limited state UEs, then these UEs have to initiate the Attach procedure for emergency bearer services. It is important to note that this also applies to UEs that were normally registered to the system. See the following from 23.401 (section 4.3.12 – IMS Emergency Session Support):
[… skip]

UEs that are in limited service state, as specified in TS 23.122 [10], initiate the Attach procedure with indicating that the attach is to receive emergency services. Also UEs that had attached for normal services and do not have emergency bearers established and are camped on a cell in limited service state (e.g. because of restricted Tracking Area or not allowed CSG) shall initiate this Attach procedure, indicating that the attach is to receive emergency services. The network supporting emergency services for UEs in limited service state provides emergency bearer services to these UE, regardless whether the UE can be authenticated, has roaming or mobility restrictions or a valid subscription, depending on local regulation. The UEs in limited service state determine that the cell supports emergency services over E-UTRAN from a broadcast indicator in AS.

[… skip]

As can be seen from the highlighted text above, there are cases in which a normally registered UE should perform an attach for emergency bearer services. For example, consider the following scenario:
a) A UE normally registers to the system (here note that the registration may be for EPS only or a combined registration)
b) The UE camps on a CSG cell for which the {CSG ID/PLMN ID} is in the UE’s whitelist

c) The UE initiates a service request procedure to request emergency bearer services

d) The MME responds with Service Reject and includes cause #25 (UE’s subscription for this CSG has expired at the network side)
Then according to the stage 2 requirement, the UE shall perform an emergency attach procedure (Attach type set to “EPS emergency attach”).
Discussion
For step ‘a’ above i.e. UE registers normally to the system, the type of registration could have been a combined registration for EPS and SMS-only. If this is the case, then after a successful step ‘a’, both the MME and the MSC/VLR will have an SGs context for the UE and the state will be “SGs-ASSOCIATED”. After the rest of scenario above occurs, the MSC/VLR will still have the SGs state set to “SGs-ASSOCIATED”. This implies that the MSC/VLR will forward a mobile terminated (MT) SMS to the MME for transmission to the UE. Since the MME may still have an SGs association for this UE with the state being “SGs-ASSOCIATED”, then the MME forwards the SMS to the UE. However, the UE is in limited state for which the only service that is allowed is emergency bearer service. 
Source of the problem

It seems that the cause of this problem is that the MME does not change the SGs state to “SGs-NULL” when it receives an Attach Request with attach type “EPS emergency attach”, and it does not inform the MSC/VLR that the UE is not available for non-EPS services. In our understanding, in order to avoid this case, the MME should change the SGs state to “SGs-NULL” and indicate to the MSC/VLR that the UE is no longer available for non-EPS services.
Proposals
We would like CT1 to discuss the highlighted issue and solve the problem by ensuring that the MME moves the UE’s SGs association to “SGs-NULL” after it receives an emergency attach request from a UE that was registered for EPS and SMS-only, and the MME informs the MSC/VLR that the UE is not available for non-EPS services. This is reflected in C1-12xxxx.

We would also like CT1 to discuss whether or not other groups such as SA1 need to be consulted regarding this case in order to verify if the UE is indeed not allowed to receive or send SMS especially when it is still registered in the CS domain. If this is needed, the source company will be happy to draft an LS to SA1 or other groups as seen necessary.
