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1
Introduction
Two recognized uncompleted issues noted in TS 23.216 that concern SRVCC support for emergency calls from E-UTRAN to 1xRTT are (a) the emergency session transfer procedure on the 1x side and (b) support of location continuity. The notes in TS 23.216 state that both will be specified by 3GPP2. Associated with (a) and possibly with (b) is a more specific uncompleted issue (c) concerning how an E-STN-SR (or possibly an emergency number) would be provided to the 1xRTT MSC to route the 1x Origination tunnelled through from the UE. 
The main question applicable to completing TS 23.216 is whether any additional support on the E-UTRAN side will be needed for (a), (b) or (c).

2
Provision of an E-STN-SR

Several alternative solutions are being proposed and evaluated in other contributions and briefly include the following

1. Provide the E-STN-SR via IMS origination (e.g. in a SIP 200 OK)

2. Provide the E-STN-SR from the 1x CS IWS assuming this is able to recognize an emergency SRVCC (e.g. due to some distinct IE in the 1x Origination inserted by the UE)

3. Configure or hardcode the E-STN-SR in the UE (SIM or ME)

4. Provide the E-STN-SR from the MME on initial attach

5. Provide the E-STN-SR in 1x information (e.g. via RRC)

The above all have in common the provision of an E-STN-SR (or possibly an emergency number) in the 1x Origination seen by the 1xRTT MSC. Solutions 2 and 3 require no E-UTRAN network side impacts while the other solutions do but only for E-UTRAN/1x operators.
3
Provision of Location Continuity
There appear to be 2 alternative ways to support location continuity. One involves treating the emergency call as a normal call on the 1xRTT side from the perspective of routing to the E-SCC AS whereas the other treats the call as an emergency call and obtains routing information from an MPC (which is analogous to a GMLC in EPS). This section describes and evaluates both solutions. It should be noted that most of this concerns entities and procedures on the 1xRTT side and therefore could well be subject to further review in 3GPP2.

3.1 Location Continuity with 1xRTT non-emergency call treatment

In this case, on the 1xRTT side, the call is routed by the 1xRTT MSC to the E-SCC AS using the E-STN-SR provided in the 1x Origination. The LRF will not be aware that a handover has occurred unless updated via a GMLC from the source side MME as allowed for other types of handover in TS 23.271. If the LRF is updated by the MME (via the GMLC) and provided with the 1xRTT MSC address or information (e.g. target cell ID) that will identify this, then subsequent location retrieval becomes possible using the 1x location procedure defined in J-STD-036. The figures below show the handover procedure and subsequent location retrieval by the LRF.
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Figure 1 – Emergency Call SRVCC handover to 1x with non-emergency treatment on the 1xRTT side
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Figure 2 – Updated Location Retrieval on the 1xRTT Side

Further details concerning Figure 2 including possible changes would be a matter for 3GPP2 to decide. But a main dependency on 3GPP is the MME to GMLC update (shown in both figures) which implies that control plane location would have been used on the source E-UTRAN side. The ability to employ the procedure in Figure 2 when user plane location was used on the E-UTRAN side (i.e. where the MME had no associated GMLC) seems doubtful.

3.2 Location Continuity with 1xRTT emergency call treatment

In an alternative SRVCC procedure, the 1x Origination on the 1xRTT side provides an emergency number instead of an E-STN-SR causing the 1xRTT MSC to query an MPC for routing instructions using the standard procedure in J-STD-036 for any emergency call. The MPC can then query the LRF to discover if there is an existing call record (which would have been created in the LRF when the call was first established on the E-UTRAN side). If a record is found, the MPC can return the E-STN-SR as a routing number, which will appear to the 1xRTT MSC to be the routing number for a PSAP. The resulting SRVCC handover procedure is shown below.
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Figure 3 – Emergency Call SRVCC handover to 1x with emergency treatment on the 1xRTT side

Because the 1xRTT MSC treats the 1x Origination as an emergency call, subsequent location retrieval by the LRF via the MPC will be possible using the existing procedures in J-STD-036.

There is no longer any dependence on an update from the MME on the E-UTRAN source side. However, it is assumed that the LRF will be able to reliably find the call record in step 6 if it exists and that the operator is prepared for the MPC to query the LRF for all emergency call originations on the 1x side (i.e. including normal originations).

If 3GPP2 were to prefer this approach, there would be no need for MME support on the E-UTRAN side to update the LRF.
4
Conclusions
Support of location continuity for SRVCC handover of an emergency call from E-UTRAN to 1xRTT appears possible consistent with any of the 5 proposals currently being considered to provide an E-STN-SR (or emergency number) for the 1x Origination on the 1xRTT side.

At least two alternative solutions for location continuity exist with differing levels of dependency on the E-UTRAN side. In one proposal, control plane location would be needed on the E-UTRAN while with the other, either control plane or user plane location could be used on the E-UTRAN side.

3GPP2 can evaluate these solutions and we would expect any dependency on the E-UTRAN side to be referred back to SA2 if needed.
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