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1. Introduction

Emergency sessions in the IM SS shall be handled by a S-CSCF in the visited network. S-CSCF selects an Emergency Center (EC) based on some location information, but it is still open what exactly this information will be. In 2G Cell Identity can be used by MSC to select which EC the call is routed to. In 3G CS domain the 3G-MSC/ MSC server can request the SAI (Service Area Identity) from the Serving RNC in the Emergency call set-up. The 3G-MSC/MSC server then can select which EC the call is routed based on SAI. However, in the UMTS IM CN SS Cell Identity or SAI are not currently known.
This contribution provides input for discussion on deciding what information should be used in S-CSCF for EC selection.

2. Discussion

The following chapters list some possible solutions and their positive and negative sides. It should be discussed which location information would be the most appropriate for this purpose.

2.1. SAI

Service Area Identification (SAI) is specified in TS 23.003 (V3.7.0) as shown in figure 1.
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Figure 1: Structure of Service Area Identification

Service Areas are configured in UTRAN, and for the moment S-CSCF is not aware of SAI. So if SAI is used as a basis for routing an emergency call, SAI should somehow be made available for S-CSCF. 

Merits:

· SAI shows in which cell(s) the emergency call orginated from and therefore enables a direct mapping between SAI and EC in CSCF. This corresponds to mapping cell identity to EC in GSM.

· SAI is known by SRNC

· SAI may be used also for other purposes, e.g. Camel based applications. 

Drawbacks:

· SAI needs to be transferred to the S-CSCF somehow and in an early phase of the emergency call set-up.

2.2. RAI

Routing Area Identification (RAI) is specified in TS 23.003 (V3.7.0) as shown in figure 2.
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Figure 2: Structure of Routing Area Identification

RAI could be used as a basis for selecting an EC, however this solution causes architectural problems, because RAI is a  transport level concept and now it would be used on application layer.

Merits:

· RAI is known by the UE and the SGSN

· UE could send RAI in SIP Invite-message; in this case RAI would be available immediately for S-CSCF

Drawbacks:

· RAI needs to be transferred to the S-CSCF somehow and in an early phase of the emergency call set-up

· This approach causes architectural problems, as mentioned above (RAI is a concept of transport level and using it on application level is arguable)

· The RAI concept is defined only to be used for mobility management purposes, and using it as a basis for routing emergency calls creates a dependency between these two use cases. This may also restrict the design of routing areas and thus optimization of mobility management signalling traffic

2.3. Cell Global Identification
Cell Global Identification (CGI) is specified in TS 23.003 (V3.7.0) as shown in figure 3.
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Figure 3: Structure of Cell Global Identification

In theory CGI could also be used as a basis for routing an emergency call. However, CGI in 3G is seen as radio information and therefore it must not be transported to the Core Network in UMTS (CSCF, MSC and SGSN), so this alternative is not valid in 3G.

2.4. Geographical co-ordinates
One solution would be to use UE´s geographical position as a basis for selecting the Emergency Center. However, this may cause delays on the routing of the emergency call, since a location estimate should be available in S-CSCF before it can route the call to the correct EC. On the other hand, some UEs could be able to provide geographical information already in the call set-up phase, so this alternative probably should be supported.

Merits:

· Co-ordinates based routing stays unchanged, even when there are changes in the radio network cell configuration

· The location information normally allows more  accurate emergency call routing than SAI or RAI based routing

· No need to bring existing identities such as SAI or RAI to the application layer

· EC areas can be planned independently from service areas or routing areas

Drawbacks

· May cause a delay to call establishment

· If positioning fails, the call is routed to a default EC or routed based on other location information, e.g. SAI

· S-CSCF must be able to handle geographical information and location based routing. This may be more complicated than using identifiers such as SAI or RAI

3. Proposal
GSM and 3G CS networks are able to route emergency calls to the correct emergency centres. It is seen as a major requirement to enable also the IM CN SS to route emergency calls in an acceptable way and with acceptable accuracy. This document describes 4 alternative ways to do the routing of emergency calls, but none of these alternatives are yet fully supported by the 3GPP specifications. Further study is needed to identify and specify a working solution. It is proposed to enable S-CSCF to use both SAI and location geographical co-ordinates of the target UE when S-CSCF selects to which EC it shall route the emergency call. It can be concluded from the merits and drawbacks listed, that SAI normally is the most feasible alternative, but geographical location information based routing is prefarable in some cases.
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