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This discussion document proposes a solution for providing Voice Call Continuity for emergency calls. The solution proposed is limited to non-roaming scenarios, and is proposed as a solution to allow networks to provide VCC for home I-WLAN subscribers.
1.
Introduction
This discussion document proposes a solution for providing Voice Call Continuity for emergency calls. The solution proposed is limited to non-roaming scenarios, and is proposed as a solution to allow networks to provide VCC for home I-WLAN subscribers.
2.
Requirements
Applicable requirements are inherited from existing specifications requiring support for emergency calls. In addition, the new requirement is to provide voice call continuity for an emergency call if the caller moves from CS to IMS and/or vice-versa.

3.
Assumptions

The following assumptions are made for this proposal:

1. It is only necessary to provide VCC for a subscriber that has been authenticated.

2. It is only necessary to provide VCC for a subscriber that is attached to the home network.

3. The existing 23.167 IMS Emergency architecture allows the E-CSCF functionality to be split. Specifically, a subscriber initiating an IMS emergency call will have the signaling directed to the S-CSCF for the user as in a normal call. The S-CSCF will recognize the emergency, and further route (or invoke as an AS) the E-CSCF functionality as described in 23.167.

4. Additional modifications are allowed for IMS; however, CS modifications should be minimized.

5. Since CAMEL is not invoked for emergency calls, it is necessary to provide another mechanism to route emergency calls through the VCC DTF in order to support domain transfer.

4.
Architecture Starting Point

The architecture in Figure 1 shows the architectural starting point for the proposal. The bold lines indicate trunking arrangements within a network, while the dashed lines to the LRF/GMLC represent signalling only. In particular, this proposal leverages the fact that there will be trunks between the VMSC and the IMS. It is therefore possible to set up a trunk group dedicated to emergency calls.
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Figure 1  Trunking and Signalling Arrangements
5.
Existing Emergency Call Architectures

Figures 2 and 3 show architectures that support TS 23.167 requirements for handling IMS and CS emergency calls.
5.1
IMS Architecture
Figure 2 shows an architecture for handling an IMS emergency call. The bold lines indicate the trunks/signalling paths used to connect the call and obtain location information for both routing and conveying location. The lighter lines represent unused paths from the architectural starting point.
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Figure 2  IMS Emergency Call
5.2
CS Architecture

The architecture in Figure 3 shows a typical architecture for handling CS emergency calls. The bold lines indicate the trunks/signalling paths used to connect the call and obtain location information for both routing and conveying location. The lighter lines represent unused paths from the architectural starting point.
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Figure 3  CS Emergency Call

6.
Proposed Emergency Call Architectures

6.1
General Architectural Arrangement

The general architectural arrangement is that the IMS will route calls destined for the PSAP through the VMSC, via dedicated trunk groups. Incoming emergency calls to the VMSC via a trunk group will pass unchanged through another trunk group homed on the PSAP (selective router in the US).

6.2
IMS Emergency Call

The architecture with the call passing through the VMSC is shown in Figure 4. This figure represents a pragmatic view of the trunking arrangement, in that existing trunking arrangements between the VMSC and PSAP are reused, rather than requiring new dedicated trunks from an IMS to a PSAP.  Conceptually, it is possible to diagram it as directly from the IMS to the PSAP, but is presented in this way for clarity.
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Figure 4  Proposed IMS Emergency Call

6.3
CS Emergency Call

Figure 5 shows the proposed CS emergency call architecture. VMSC routing of the call to the PSAP goes through trunk-based routing to the IMS. The PSAP number must be provisioned as a PSI in the IMS. The functions of the AS associated with the PSI are further described in Section 7.
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Figure 5  Proposed CS Emergency Call
6.4
CS to IMS VCC

Figure 6 shows the emergency call after a VCC transfer has occurred in the CS to IMS direction. It is for further investigation if the UE to IMS leg can be updated to indicate an emergency priority on that leg. Additional interaction with the LRF might be required so that the LRF may inquire the proper system in order to get an updated location as required by PSAPs.
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Figure 6  Proposed VCC for a CS Emergency Call
6.5
IMS to CS VCC

Figure 7 shows the emergency call after a VCC transfer has occurred in the IMS to CS direction. As before with the CS to IMS direction, It is for further investigation if the UE to IMS leg can be updated to indicate an emergency priority on that leg. However, it should be pointed out that a dedicated trunk group for emergency calls is unlikely to suffer congestion.


[image: image7.emf]UE

PSAP

LRF/

GMLC

IMS

VMSC


Figure 7  Proposed VCC for an IMS Emergency Call
7.
IMS Architecture

Figure 8 shows the internal IMS architecture for emergency call support.

The function of the Emergency Routing AS is to determine if the calling party is a VCC subscriber. If so, it routes the call as an origination to the S-CSCF in a manner similar to the CSAF described for VCC. If not, it routes the call directly to the E-CSCF function. This function is necessary, as on an emergency call from the CS (see 6.3 & 6.5) the VMSC cannot differentiate between VCC subscribers and others who are making the call, and thus must route all emergency calls through the IMS. With this routing function complete, it is not necessary for the Emergency Routing AS to remain in the call path, and is therefore unaffected if a domain transfer occurs at the VCC DTF anchoring point.

Note: The arrows represent the direction of the invite.
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Figure 8  IMS Emergency Call Internal Architecture
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