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<< Second change >>

Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [11] 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 [11].
Emergency Call Server (ECS): The functional entity consists of a Location Retrieval Function (LRF) and either a routing proxy or a redirect server, e.g. an ECS contains a VPC and a Routing Proxy or Redirect Server in NENA I2 architecture [17].
Emergency-CSCF: The Emergency-CSCF handles certain aspects of emergency sessions, e.g. routing of emergency requests to the correct emergency centre or PSAP.

Geographical Location Information: Location indicated in geographical terms, for example geographical coordinates or street address (e.g. as supported by IETF RFC 4119 [14]).

IP-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 GPRS.

Location Identifier: Information about the current location of the UE in the network. Location is indicated in network terms, for example using the global cell id in cellular networks, line-id in fixed broadband networks, or Location Object as defined by IETF RFC 4119 [14], (OMA-Location also uses this term, but OMA so far defines the Location Identifier only for cellular access.)

Location Retrieval Function (LRF): This functional entity handles the retrieval of location information for the UE including, where required, interim location information, initial location information and updated location information. The LRF may interact with a separate RDF or contain an integrated RDF in order to obtain routing information. The LRF may interact with a separate GMLC or contain an integrated GMLC in order to obtain location information. The LRF may interact with or contain other types of location server functions in order to obtain location information.

Routing Determination Function (RDF): The functional entity, which may be integrated in a Location Server (e.g. GMLC) or in an LRF, provides the proper PSAP destination address to the E-CSCF for routing the emergency request. It can interact with a location functional entity (e.g. GMLC) to manage ESQK allocation and management, and deliver location information to the PSAP.
<< Third change >>

5
Architecture model and reference points

5.1
Reference architecture

This specification introduces an additional CSCF role to those defined in the IMS architecture TS 23.002 [12], called Emergency CSCF (E-CSCF), see figure 5.1.
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Figure 5.1: E-CSCF in reference architecture

NOTE 1:
P-CSCF and E-CSCF are always located in the same network; this is the visited network when the UE is roaming.

NOTE 2:
For simplicity, not all functional components, e.g. I-CSCF, MGCF and BGCF, are shown in this figure.

NOTE 3:
It shall be possible to support configurations where the Location Retrieval Function (LRF) may consist of a Routing Determination Function (RDF) and a Location Server (e.g. GMLC), the interface between Location Server and RDF is out of scope of this specification. The RDF may be integrated in the Location Server (e.g. in the LRF).

NOTE 4:
LRF may be associated with the IP-CAN.

NOTE 5:  Based on local policy, the E-CSCF may route the emergency IMS session to the PSAP via an ECS. See the details in Annex X.
<< Fourth change >>
6.2.2
Emergency-CSCF

-
Receive an emergency session establishment request from a P-CSCF.

-
Based on local policy, the E-CSCF may require the LRF to retrieve location information and determine the proper PSAP destination.

-
Based on local policy, the E-CSCF may query the LRF to retrieve the UE's location information.

-
Route emergency session establishment requests to an appropriate destination including anonymous session establishment requests.

-
If needed, retrieve the UE's location information as described in subclause 7.6 Retrieving Location information for Emergency Session.

-
Subject to national requirements, the E-CSCF may send the contents of the P-asserted ID or UE identification to the LRF.
-
Based on local policy, the E-CSCF may route the emergency IMS call to ECS for further call process.
6.2.3
Location Retrieval Function

The Location Retrieval Function (LRF) is responsible for retrieving the location information of the UE that has initiated an IMS emergency session. It shall be possible, for example in the North America regions, to support configurations where the Location Retrieval Function (LRF) may consist of a Routing Determination Function (RDF) and a Location Server (e.g. GMLC), the interface between Location Server and RDF is out of scope of this specification.

The RDF provides the proper PSAP destination address to the E-CSCF for routing the emergency request. It can interact with a location functional entity (e.g., GMLC) and  manage ESQK allocation and management. The ESQK is used by the PSAP to query the LRF for location information and a callback number if provided by the E-CSCF. The LRF-PSAP interactions are outside the scope of this specification. 
Information provided by the LRF to the E-CSCF includes the routing information and other parameters necessary for emergency services, which are subject to local regulation. For example, this information may include the ESQK, ESRN, and LRO in North America and location number in EU.

In order to provide the correct PSAP destination address to the E-CSCF, the LRF may require interim location information for the UE.

In some regions, for example in the North American region, it may be a requirement to provide the PSAP with an accurate initial location estimate for the UE and possibly to provide an accurate updated location estimate for the UE if requested by the PSAP. When this requirement exists, the LRF may store a record of the emergency session including all information provided by the E-CSCF and shall only release this record when informed by the E-CSCF that the emergency session has terminated. The information provided by the LRF to the E-CSCF (e.g. ESQK) shall then include correlation information identifying both the LRF and the emergency session record in the LRF. This correlation information shall be transferred to the PSAP during session establishment (e.g. in a SIP INVITE or via SS7 ISUP signalling from the MGCF). The PSAP may use this information to request an initial location estimate from the LRF and/or to request an updated location estimate.

<< Fifth change >>
7.5
Interworking with PSAP

7.5.1
PSAP/Emergency centre located at the GSTN

No special procedure is defined. PSAP uses the MSISDN (E.164) of the user for call back.

7.5.2
PSAP/Emergency centre connected via IP using SIP

No special procedure is defined. PSAP uses any public user identity that it has received from the user for call back.
7.5.3 

PSAP/Emergency centre connected via ECS 
No special procedures are identified in IMS Core, the routing determination will be performed by the ECS.
<< Sixth change >>
7.6
Retrieving Location information for Emergency Session
7.6.1
Acquiring location information from UE or IMS core

When performing an emergency service, three scenarios for retrieving location information for routing purposes are considered. These are the following:

· the "UE retrieves the location information";
· "the IMS core retrieves the location information". The related high level procedures are described below. In both cases the access network needs to maintain and determine the location of the UE;

· location information is not needed to route the emergency call by the IMS core, optionally the emergency routing determination and location information retrieval may be performed by the ECS as part of the emergency session establishement procedure. In this case, the IMS core does not need to obtain the location information. See the details in Annex X. 
<< Seventh change >>
Annex X (Informative): Examples of call flows according to NENA I2 recommendations
This section provides the examples of call flows according to NENA I2 recommendations [17].
X.1  ECS redirecting IMS emergency call
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This flow is supported by the procedures in 7.3, where the E-CSCF need not enquire the LRF for location information.  Additional steps defined here are standard SIP methods, but not defined in this specification.
Detailed description of the procedure:

1) An IMS emergency call is initiated.

2) The E-CSCF sends an Invite message with 911 or other well known emergency number as the dialed number, the UE’s location information in a Location Object (LO) if available, and the UE’s media capabilities encapsulated in a SDP payload, to the ECS.

3) Based on the received Location Object (LO), the ECS will determine to which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The ECS then will format a SIP response with the retrieved ESRN/ESQK in the Contact fields to redirect the emergency call.

4) The IMS Core uses the ESRN/ESQK received in the call redirect message to format an INVITE message properly, and sends it to the MGCF/MGW. A P-Asserted-Identity field may be inserted in the INVITE message, it contains either an ESQK or the CBN.

5) The emergency call setup continues with the PSAP/EC.

6) The ECS initiates a subscription at the IMS Core to request a notification of call termination of the emergency call.

7) An acknowledgement is returned.

8)  The emergency session establishment signalling continues.

9) The PSAP retrieves location from the ECS.

10) The emergency session is released.

11) The IMS Core sends an EventNotification message to the ECS with an Event indicating that the 911 call has been terminated. At this time, the ESQK allocated to the emergency session can be released.

12) An acknowledgement is returned to the IMS Core.

X.2 ECS routes the emergency call to the gateway with record route
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This flow is supported by the procedures in 7.3, where the E-CSCF need not enquire the LRF for location information.

Detailed description of the procedure:

1) An IMS emergency call is initiated.

2) The E-CSCF sends an Invite message with 911 or other well known emergency number as the dialled number, the UE’s location information in a Location Object (LO) if available, and the UE’s media capabilities encapsulated in a SDP payload, to the ECS.

3) Based on the received Location Object (LO), the ECS will determine to which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The ECS then re-issues an Invite to an appropriate MGCF/MGW with the ESRN/LRO, ESQK and a record route indication. or the call to be routed to PSAP the P-Asserted-Identity contains ESQK, A P-Asserted-Identity field may be inserted in the INVITE message, f for the call to be routed to other emergency answering center the P-Asserted-Identity contains the CBN. [text mixup marked with yellow background, this must be corrected! or perhaps deleted?]
4) The emergency call setup continues with the PSAP/EC.

5) The emergency session establishment signalling continues.

6) The PSAP retrieves location from the ECS.

7) Either the caller or PSAP initiates the call termination signaling.

8) The E-CSCF or MGCF/MGW forwards the hangup message to the ECS. At this time, the ESQK allocated to the emergency session can be released.

9) The ECS sends an OK to the E-CSCF or MGCF/MGW.

10) The call termination signalling continues.
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