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Introduction:

Proposes an approach for how a UE which is attached to EPC but in limited service state places an emergency call.
Discussion:
Discussion in CT1 raised concerns [1] about the Stage-2 requirement: 
"The E-UTRAN Initial Attach procedure is used for Emergency Attach by UEs that need to perform emergency services but cannot gain normal services from the network. These UEs are in limited service state as defined in TS 23.122".
In NAS protocol, stage-3,  2 UE states for UEs in limited service are defined:

· EMM-DEREGISTERED.LIMITED-SERVICE 
· EMM-REGISTERED.LIMITED-SERVICE
From UE/MME NAS protocol perspective, the Stage-2 requirement for UE doing an Em attach when the UE is in EMM-DEREGISTERED.LIMITED-SERVICE state is “kosher” UE/NW behaviour.

However, from UE/MME NAS protocol perspective, the Stage-2 requirement for UE doing an Em attach when the UE is in EMM-REGISTERED.LIMITED-SERVICE state is not “kosher” UE/NW behaviour. 

We discuss further the issue with requiring UE to perform Em Attach when it is already in EMM-REGISTERED.LIMITED-SERVICE state.
EMM-REGISTERED.LIMITED-SERVICE
In this case, there is valid EMM (subscription data, security) context both in the UE and in the Network (MME). An attach should not be performed by a UE in EMM-REGISTERED.LIMITED-SERVICE state.  TAU is a procedure that the UE can perform in EMM-REGISTERED.LIMITED-SERVICE state.

There are two approaches that can be taken for the UE to setup an emergency session when it is in EMM-REGISTERED.LIMITED-SERVICE state:

1.
UE does a local implicit detach (locally enters EMM-DEREGISTERED state) and then performs an emergency attach procedure
2.
UE performs TAU with emergency indication (new), the MME accepts the TAU and sends a TAU accept with emergency indication (new). The MME keeps the S1-MME signalling connection after performing TAU procedure to allow the UE to request connection to the APN by the UE requested PDN connection procedure. 

In the first approach, the MME still considers the UE to be attached (EMM-REGISTERED). The MME then receives an attach from a UE that the MME still considers to be attached. This is not a typical but an abnormal operation for the MME and should be avoided. It is also strange for the UE to enter EMM-DEREGISTERED mode just because it needs to place an emergency call.

In the second approach, if UE performs a TAU procedure with emergency indication in "EPS update type" in TRACKING AREA UPDATE REQUEST message. The MME on getting an indication that this is an emergency TAU procedure will accept the TAU procedure. Based on already specified operation.. The MME will send an emergency indication in the TAU accept procedure in "EPS update result", which will signal to the UE that the TAU has been accepted for emergency session only. The UE shall subsequently request for PDN Connectivity to Em APN. The MME delays the deactivate of existing bearers for to allow for UE’s request to setup PDN connectivity to arrive at the MME. If the UE’s request for emergency PDN connectivity does not arrive before the timer expires, the MME deletes UE’s bearer context and implicity detaches the UE.
We have not identified any performance difference between the two approaches.
Conclusion:
For UE in limited service:
· EMM-DEREGISTERED.LIMITED-SERVICE 

· The UE will perform an Emergency Attach procedure with a PDN Connectivity request, indicating in the Attach type and request type "Emergency". The network will initiate the default and dedicated bearers according to the emergency configuration in the network.. No normal PS services are allowed in this state.

· EMM-REGISTERED.LIMITED-SERVICE
· The UE will perform an Emergency TAU procedure, indicating in the EPS update type "Emergency". The UE will perform the UE Requested PDN Connectivity procedure to receive emergency EPS bearer services and the network shall set-up the default and dedicated bearers according to the emergency configuration in the network. No normal PS services are allowed in this state.
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