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Abstract of the contribution: GMLC retention of serving MME information.
Discussion:

A packet connection usually remains established regardless of activity of the UE.  Therefore, when an IMS emergency call terminates, the underlying EPS connection still exists.   If there is an MME relocation after the call terminates (e.g., tracking area update), the MME will notify the GMLC throughout the existence of the UE connection to the Emergency APN.  The GMLC must retain the serving MME throughout the existence of this connection in case the UE initiates another emergency call.  If the connection to the Emergency APN exists, there will be no MME notification since the UE does not need to establish the connection prior to the second call.
Start of Change 1

6.1.3
Information Flows and Protocols

6.1.3.1
Location Support for IMS Emergency Calls

The figure below shows how location could be supported for an IMS emergency call.
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Figure 6.1-3: Location of an IMS Emergency Call

1.
Following an emergency call invocation from the user, the UE will attach to the EPS if not already attached and obtain a suitable IP Bearer for the user plane in a serving gateway and PDN gateway. The details of this are still be agreed, but it is assumed that some emergency indication (e.g. an emergency APN) will be used for the attach or for the bearer allocation that will inform the MME that an Emergency Call is in progress. In the case that the UE does not detect the emergency call (e.g. does not recognize the dialled emergency number), the P-CSCF could reject the initial request and force the UE to first perform an emergency registration (step 2) which would ensure that a new emergency bearer allocation would occur via the MME. Alternatively, the GMLC could query the address of the MME from the HSS.

2.
Once step 1 is complete, the MME sends a location report to a GMLC in the visited network that is designated to support location of emergency calls. The location report carries the UE identity (e.g. IMSI, IMEI) and the MME IP address.

3.
The GMLC acknowledges the location report and includes the address of the E-SMLC to be used.

4.
The UE may perform an emergency registration with home IMS (not shown).
NOTE1: If the UE is already attached to EPS for emergency bearer services, steps 1 -4 will not occur.  E.g., if the UE is establishing another emergency call shortly after the first emergency call.  
5.
The UE sends an INVITE for the emergency call to the IMS in the visited network. The INVITE is forwarded to the E-CSCF. 

6.
The E-CSCF sends a location and/or routing request to an LRF which forwards this to an associated GMLC.

7.
The GMLC obtains location information for the UE using a procedure applicable to the particular location architecture.

8.
The GMLC returns the location information to the LRF which may use this to obtain PSAP routing information. The LRF then returns the location and/or PSAP routing information to the E-CSCF. Correlation information (e.g. an ESQK) can also be included.

9.
The E-CSCF routes the call to the PSAP indicated by the LRF. Any ESQK can also be sent to the PSAP.

10.
The remainder of the emergency call establishment occurs.

11.
The PSAP sends a request to the LRF (e.g. determined using the ESQK) for the location of the UE. The LRF forwards the request to the associated GMLC

12.
The GMLC obtains location information for the UE using a procedure applicable to the particular location architecture and provides this to the LRF.

13.
The LRF returns the location to the PSAP.
NOTE2: The GMLC needs to retain a call record for the life of the Emergency APN.  When the GMLC receives a Status Update message from the MME indicating the release of the connection to the Emergency APN, the GMLC may release its call record. 
In the procedure above, the MME provides its IP address directly to the GMLC which creates the need for an interface between the MME and GMLC as well as interfaces between the MME and S-SMLC and between the E-SMLC and GMLC. A possible alternative to eliminate the MME-GMLC interface would be for the MME to provide its IP address to the E-SMLC in step 2 which can later be associated by the E-SMLC with the location request from the GMLC in step 1 of the procedure in section 6.1.3.2.  This alternative forces an operator to associate a single E-SMLC with each MME (e.g. an operator cannot load share support for each MME across multiple E-SMLCs). For this reason, the MME update to the GMLC rather than to the E-SMLC is proposed above in step 2.
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