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1
Scope

The present document provides the results of a study into the possible limitations of the solution for IMS emergency calls defined for Rel-7 in TS 23.167 [2] and into possible extensions of this solution that may reduce or eliminate some or all of these extensions.
The study item is expected mainly to concern IMS although some aspects of IP-CAN support may also be included. The study item has the following objectives

-
Evaluate the feasibility of supporting IMS emergency calls for combinations of IP access network A and IMS core network B not supported in Rel-7 including but not limited to the following cases:

-
A is any IP access network and B is the home 3GPP compliant IMS network for any emergency calling UE with adequate security credentials

-
A is any IP access network and B is a visited 3GPP compliant IMS network for any emergency calling roaming UE with adequate security credentials

Additional user cases may also be proposed and evaluated during the SI if deemed applicable.

-
Evaluate other enhancements to the solution for IMS emergency calls in Release 7 that may improve performance and/or reduce complexity

-
Evaluate the feasibility of better aligning the solution in TS 23.167 with applicable IETF standards and draft standards  (e.g., from the Ecrit and Geopriv working groups)

-
Any enhancement to the support of IMS emergency calls shall remain backward compatible to the solution in Rel-7 from the perspective of the UE and any 3GPP network element. Furthermore, any enhancement should be based on the solution in Rel-7 and should avoid unnecessarily adding new network entities, protocols and interfaces and moving existing functions from one entity to another.

The study item is expected to enable TSG SA WG2 to decide which of the above objectives if any may be worth supporting in Rel-8 and which extensions to the current solution would then be appropriate.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.167: “IP Multimedia Subsystem (IMS) emergency sessions”.
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 23.167 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] or TS 23.167.
Definition format

<defined term>: <definition>.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 23.167 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] or TS 23.167 [2].
Abbreviation format

<ACRONYM>
<Explanation>
CP
Control Plane
E-SLP
Emergency SLP

SLP
SUPL Location Platform

SUPL
Secure User Plane Location

UP
User Plane

V-SLP
Visited SLP
4
Overall Requirements
Editor’s Note: This section will expand upon the objectives listed in clause 1.
4.1
Solution Characteristics
It is intended to extend the solution currently defined in Rel-7 so that it can support, as far as possible and within the limitations defined in clause 1 above, any IP based emergency call made from any wireless access as long as the network providing emergency call handling is 3GPP IMS compliant. Preferred characteristics of this extended solution are listed below.
1) Support existing interfaces to a PSAP accessed via the PSTN.
2) Support a single interface to a PSAP accessed via IP from a call perspective and a single interface from a location access perspective. Variants of either single interface may be permitted (e.g. needed to support different regional requirements) although it is preferred to subsume all variants within a single standard in each case. If this is not possible, a single call related standard and a single location related standard should be the goal for each world region.
3) Make use of existing OMA and IETF standards where possible and appropriate for new protocols, network elements and signalling objects – as a preference to creating new 3GPP definitions.

4) Minimize the number of different location solutions and location related network elements and protocols that need to be supported (on the network as opposed to PSAP side) subject to attaining the various other requirements defined here.
5) Support reduced call establishment delay through elimination or reduction of potential sources of high delay such as interaction with a home network (e.g. to support registration) and location retrieval (e.g. for routing purposes). 
6) Use a single interface between the serving IMS network and the IP-CAN from a call perspective and a single interface from a location access perspective that can be reused for any IP-CAN (e.g. any wireless access network) – or at least for as many IP-CAN types as possible.
7) Use a single interface between the serving IMS network and the UE from a call perspective and a single interface from a location access perspective that is applicable for any IP-CAN (e.g. any wireless access network) – or at least for as many IP-CAN types as possible.
5
Architectural Requirements and Considerations
Editor’s Note: This section will provide a common foundation and set of common denominators for the architectural alternatives to be considered in clause 6. 
5.1
Basic Assumptions

The following assumptions are made regarding the architecture for any extended solution for IMS emergency calls.

1) The IMS network architecture in TS 23.167 [2] will be the basis for supporting extended capabilities.
2) Additional types of IP-CAN may be supported if there is no impact to the IMS network architecture and if any signalling changes (e.g. new SIP parameters or parameter values) are backward compatible. 
5.2
Architectural Requirements
5.2.1
Reference Architecture
Figure 5.2.1-1 shows a simplified reference architecture that is consistent with both the solution in Rel-7 and the preferred characteristics of an extended solution listed in clause 4.1.
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Figure 5.2.1-1 – Reference Architecture
Some possible example constituents for some of the service entities shown in the Figure are shown in Table 5.2.1-1 for different types of IP-CAN.

	Type of IP-CAN
	IP-CAN IP connectivity service
	IMS Call service
	IP-CAN Location Service
	IMS Location Service

	GPRS (Rel-8)
	GERAN or UTRAN, SGSN, GGSN
	P-CSCF, E-CSCF
	With a CP solution: SGSN, GERAN or UTRAN, SMLC
With a UP solution: V-SLP or null
	With a CP solution: LRF, GMLC
With a UP solution: LRF, E-SLP

	I-WLAN
	WLAN, WAG, PDG, AAA server
	P-CSCF, E-CSCF
	V-SLP or DHCP server
	LRF, E-SLP


Table 5.2.1-1 – Some Service Components in Figure 5.2.1-1
5.2.2
IMS Network
Figure 5.2.2-1 shows the IMS network architecture defined in TS 23.167 [2] with some potential extension to show possible LRF interaction with the IP-CAN and/or UE as implied by Figure 5.2.1-1. Interfaces and network elements shown in heavier font in this figure should be easier to extend and enhance without violating the backward compatibility requirement since the associated interactions and functions are either not completely defined in Rel-7 or are both undefined (or only partially defined) and outside the scope of 3GPP. All of these interfaces and network elements relate to support of location. The rest of the figure (in lighter font) relates to support of registration, call establishment and call back and will be more subject to the backward compatibility requirement.
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Figure 5.2.2-1 – IMS Network Architecture
5.2.3
IP-CAN

The following simple definition of an IP-CAN is given in TS 23.167 [2]:

P-Connectivity Access Network (IP-CAN): The collection of network entities and interfaces that provides the underlying IP transport connectivity between the UE and the IMS entities. An example of an "IP-Connectivity Access Network" is I‑WLAN.
That this definition is more complex than it seems is shown by the following possible attributes of an IP-CAN in association with the objectives in clause 1: 
-
may be entirely owned by a single 3GPP operator (e.g. GPRS IP-CAN)

-
may be split among multiple operators (e.g. I-WLAN where operator A owns the WLAN AP, operator B owns the WAG and home operator C owns the PDG and AAA server)
-
for a non-roaming scenario, may or may not be located or partly located in the H-PLMN
-
for a roaming scenario, may or may not be located or partly located in the V-PLMN
In order to support such a diversity of IP-CAN types, it is assumed that the principle already implicit in TS 23.167 [2] will be continued whereby call handling support is restricted to the serving IMS network and the role of the IP-CAN is to provide access to the serving IMS network and certain pieces of essential or useful information such as network (or access point) identity and location related information.
5.3
Session Scenarios
5.3.1
Home Network Access to Emergency Services
Figure 5.3.1-1 is a simple adaptation of Figure 5.2.1-1 illustrating home network access to emergency services.
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Figure 5.3.1-1 – Home Network Access to Emergency Services
The normal assumption in Rel-7 is that Figure 5.3.1-1 applies when the UE is not roaming and thus generally within the geographic area of coverage of the home network if this is 3GPP. However, these assumptions would no longer necessarily apply for an extended solution that enabled the home network operator to provide emergency services access to its subscribers even when roaming. In particular, while the UE, serving IP-CAN and PSAP may all lie within (or partly within) the same local geographic area the home IMS network may be geographically remote (e.g. in a different state, county or even country).
5.3.2
Visited Network Access to Emergency Services
Figure 5.3.2-1 is a simple adaptation of Figure 5.2.1-1 illustrating visited network access to emergency services (and not showing the Home IMS network role for registration).
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Figure 5.3.2-1 – Visited Network Access to Emergency Services

The normal assumption in Rel-7 is that Figure 5.3.2-1 applies when the UE is roaming and thus generally outside the geographic area of coverage of the home network if this is 3GPP but within the coverage area of some other visited 3GPP network. However, these assumptions would no longer necessarily apply for an extended solution that enabled a visited network operator to provide emergency services access over an extended area to roaming subscribers. In particular, while the UE, serving IP-CAN and PSAP may all lie within (or partly within) the same local geographic area the visited IMS network may be geographically remote (e.g. in a different state or county). 
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