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**** FIRST PROPOSED CHANGE ****

1
Scope

This document defines the stage-2 service description for emergency services in the IP Multimedia Core Network Subsystem (IMS), including the elements necessary to support IP Multimedia (IM) emergency services. ITU‑T Recommendation I.130 [4] describes a three-stage method for characterisation of telecommunication services, and ITU‑T Recommendation Q.65 [3] defines stage 2 of the method.

This document covers also the Access Network aspects that are crucial for the provisioning of IMS emergency services. Other 3GPP specifications that are related to the IMS emergency services are TS 23.228 [1] on IMS in general, including fixed broadband access aspects, TS 23.234 [7] describing 3GPP/WLAN Interworking and TS 23.271 [5] that covers location services. TS 25.301 [6] contains an overall description of the UMTS Terrestrial Radio Access Network.
GPRS functions for support of IMS emergency services are not defined in this version of the specification.

The emergency support in different IP-CANs is described in the Informative Annex [new].
**** NEXT PROPOSED CHANGE ****

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].

Connectivity Session Location and Repository Function (CLF): As per ETSI ES 282 004 [18], the Connectivity Session Location and Repository Function (CLF) registers the association between the IP address allocated to the UE and related network location information, i.e.: access transport equipment characteristics, line identifier (Logical Access ID), IP Edge identity.

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.

Emergency Service Query Key (ESQK): A 10-digit North American Numbering Plan number used to identify a particular emergency call instance. It is used by the LRF as a key to look up for the location information and callback information associated with the emergency call instance and is also used by the PSAP to query location information from the LRF.

Emergency Service Routing Key (ESRK): see TS 23.271 [5].

Emergency Service Routing Number (ESRN): North American Numbering Plan number used for routing of an emergency call to the appropriate gateway for an eventual delivery towards a CS-based 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 I-WLAN.

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, (OMA-Location also uses this term, but OMA so far defines the Location Identifier only for cellular access.)

Location Information: The location information may consist of the Location Identifier, and/or the Geographical location information.

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.

Last Routing Option (LRO): A number, which may be used in the event of network failure towards a specific location based PSAP or a number that can be associated to a national or default PSAP/Emergency centre.

Public Safety Answering Point (PSAP): A physical location, where emergency calls from the public are received.

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.

**** NEXT PROPOSED CHANGE ****

4.3.1
General Location Information Principles

The following general principles shall apply regarding the handling of location information:

-
If the UE has location information available, the UE shall include the location information in the request to establish an emergency session. The location information may consist of network location information, that is the Location Identifier, and/or the Geographical location information.

-
The P‑CSCF may query the IP‑CAN to obtain location identifier. The E‑CSCF, if required, may query the LRF for additional location information. If the E‑CSCF does not receive location information in the emergency service request, it may query the LRF for location information.

-
The E‑CSCF shall be able to query the LRF to validate the location information if provided initially by the UE.

-
The E‑CSCF routes the emergency request to the PSAP/Emergency Centre that corresponds to the current location of the UE or to a default PSAP/Emergency Centre. The access dependent variations of this approach are described below, for the cases where the UE is using I‑WLAN or fixed broadband access for the emergency service.

-
The E‑CSCF forwards the SIP request containing the UE's location information to the PSAP/Emergency Centre or BGCF/MGCF. The location information can contain explicit location information and/or a reference key to allow the PSAP to retrieve location at a later stage.

**** NEXT PROPOSED CHANGE ****

4.4
IP-CAN

The following are the expectations on the IP-CAN for IMS emergency services:

-
It shall be possible to access the IP-CAN without sufficient security credentials.

-
It shall be possible to reject requests from UE without sufficient security credentials to establish bearer resources:

-
In the case that the IP-CAN receives a request to establish bearer resources for emergency services, it shall be possible for the IP-CAN to prioritise emergency services traffic. PCC (Policy and Charging Control) methods may be used to inform the IP-CAN and request appropriate handling of the emergency service. The QoS information for emergency traffic is specified in TS 23.203 [20].

-
In the case that the IP-CAN receives a request to establish bearer resources for emergency services, the IP-CAN shall ensure that the IP flows using the requested resources are only for communication with the network entities involved in the support of the emergency services. Applicable service data flow filters for emergency traffic  need to be defined by the operator according to the details described in TS 23.203 [20].

-
The IP-CAN may support emergency services free of charge. Applicable PCC rules need to be defined by the operator according to the details described in TS 23.203 [20].

-
The IP-CAN may provide emergency numbers to the UE in order to ensure that local emergency numbers are known to the UE (see TS 22.101 [8]).

The emergency support in different IP-CAN scenarios is described in the Informative Annex [new].
**** NEXT PROPOSED CHANGE ****
7.1
High Level Procedures for IMS Emergency Services

7.1.1
UE Detectable Emergency Session

The following flow contains a high level description of the emergency service procedures performed when the UE can detect the emergency session is being requested.
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Figure 7.1: Terminal Detected Emergency Calls

The following steps are performed:

1.
The UE detects the request for the establishment of an emergency session. Step 2 to 6 may be skipped based on the conditions specified in clause 6.1.

2.
In the case that the UE has insufficient resources or capabilities to establish an emergency call due to other ongoing sessions then the UE should terminate the ongoing communication and release reserved bearer resources

3.
In the case that bearer registration is required and has not been performed, the UE shall perform bearer registration to the IP-CAN. If the UE is already bearer registered, then the bearer registration procedures are not required to be performed.

NOTE 1:
Depending on the IP-CAN, the UE may be assigned an IP address at this stage.

4.
In the case that bearer resources for the transport of the IMS related signalling are required to be reserved in the IP-CAN, the UE shall reserve the resources in the IP-CAN. 
If the IP-CAN does not provide an IP address to the UE in step 3, then the IP-CAN shall allocate an IP address to the UE during the bearer resource request procedures.

5.
UE performs a P‑CSCF discovery procedure, where the UE discovers a P‑CSCF in the local network suitable for use in emergency sessions.

NOTE 2:
The exact means for the P‑CSCF discovery is dependant upon the IP-CAN.

6.
If the UE has sufficient credentials to authenticate with the IMS network, it shall initiate an IMS emergency registration by providing the IP address obtained at step 3 or step 4 to the P‑CSCF selected at step 5. The IP address used for signalling purposes is allocated in association with step 3 or step 4. The IMS registration request shall include an Emergency Public User Identity. The implicit registration set of the emergency Public User Identifier shall contain an associated Tel URI that is used to call back the user from the PSTN.


The P‑CSCF may set the proposed registration expiration according to the local policy and change the registration expiration in the REGISTER request. An indication may be added to explicitly indicate that the expiration has been set by the visited network. When the S‑CSCF in the home network receives the REGISTER request, the S‑CSCF should obtain the proposed registration expiration value from the request and use the same registration time. The S‑CSCF should return the response containing the same registration expiration to the UE. The sequent registration flows are like any other registration.


If the UE does not have sufficient credentials to authenticate with the IMS network, it shall not initiate an IMS emergency registration request, but instead immediately establish an emergency session towards the P‑CSCF as described in step 7.
7.
If IMS emergency registration is performed, the UE shall initiate the IMS emergency session establishment using the IMS session establishment procedures containing an emergency session indication and emergency Public User Identifiers. Otherwise, the UE shall initiate the IMS emergency session establishment using the IMS session establishment procedures containing an emergency session indication and any registered Public User Identifier.

Whether the procedures are activated individually by the UE or some of them are performed automatically depends on the implementation of the terminal and on the UE's configuration. For instance, the multimedia application in the UE could start the application level registration and steps 2-4 would have to be executed in response to support the operation initiated by the application. Interaction with the UE may happen during these steps.

**** NEXT PROPOSED CHANGE ****
7.6.1
Acquiring location information from the UE or the network

When performing an emergency service, four scenarios for retrieving location information for routing purposes are considered:

-
the UE knows its own location;

-
the UE retrieves its location information from the network;

-
the IMS core retrieves the location information. The related high level procedures are described below;

-
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 Emergency Call Server (ECS) as part of the emergency session establishment procedure. In this case, the IMS core does not need to obtain the location information. See the details in Annex D.
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Figure 7.6-1: Handling of location information in IMS emergency calls

1.
The user initiates an emergency call.

2.
The UE determines its own location or location identifier if possible. If the UE is not able to determine its own location, the UE may, if capable, request its location information from the IP-CAN, if that is supported for the used IP-CAN. If applicable, the IP-CAN delivers to the UE the UE's geographical location information and/or the location identifier.

3.
The UE sends an INVITE with an emergency indication to the IMS core. The INVITE should contain any location information that the terminal has. The location information may be geographical location information or a location identifier, which is dependant upon the access network technology. In case the UE is not able to provide any location information, the IMS core may seek to determine the UE's location from the LRF as described below. The INVITE may optionally contain information concerning the location solutions and position methods supported by the UE.

NOTE:
the location solutions and position methods conveyed in the INVITE and the means of inclusion in the INVITE are outside the scope of this specification.

4.
If the location information provided in step 3 is trusted and sufficient to determine the correct PSAP, the procedure continues from step 7 onwards. If the location information is insufficient or if the IMS core requires emergency routing information, or if the IMS core is required to validate the location information, or if the IMS core is required to map the location identifier received from the UE into the corresponding geographical location information, the IMS core sends a location request to the LRF. The request shall include information identifying the IP-CAN and the UE and may include means to access the UE (e.g. UE's IP address). The request shall also include any location information provided by the UE in step 2. The request may optionally include any information concerning the location solutions and position methods supported by the UE.

5.
The LRF may already have the information requested by IMS core or LRF may request the UE's location information. The means to obtain the location information may differ depending on the access technology the UE is using to access the IMS. The SUPL procedures defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], OMA TS ULP: "User Plane Location Protocol" [16], may be used if supported by the terminal and if it is possible to establish a user plane connection between the UE and the SUPL server. Information provided in step 4 concerning the location solutions and position methods supported by the UE may optionally be used by the LRF to help determine the means to obtain the location information.


The LRF may invoke an RDF to convert the location information received in step 4 or obtained in step 5 into PSAP routing information, but LRF's interactions with RDF are out of scope of the present specification. The LRF may store the location information, but only for a defined limited time in certain regions, according to regional requirements.

6.
The LRF sends the location information and/or the routing information to the IMS core. The LRF may also return correlation information (e.g. ESQK) identifying itself and any record stored in step 5.

7.
The IMS core uses the routing information provided in step 6 or selects an emergency centre or PSAP based on location information provided in step 3 or 6 and sends the request including the location information and any correlation information and possibly location information source, e.g., positioning method that was used to obtain the location information to the emergency centre or PSAP.
7a.
The INVITE is sent to an MGCF/MGW,
7b.
The IAM is continued towards the emergency centre or PSAP, or
7c.
The INVITE is sent directly to the emergency centre or PSAP.

8.
The emergency call establishment is completed.

9.
The PSAP may send a location request to the LRF to get the initial location information for the target UE, or to request LRF to get updated, i.e. current, location information for the target UE. The PSAP may determine the LRF based on the location and/or correlation information received in step 7. The PSAP may also include the correlation information in the request to the LRF.

10.
The LRF determines the target UE's location using one of the means listed in step 5 above. The LRF may use the correlation information received in step 9 to retrieve information about the UE that was stored in step 5.

11.
The LRF returns the initial or updated location information to the emergency centre or PSAP. As an option for initial location, the LRF may instigate the location step 10 before the request in step 9 is received and may send the initial location to the emergency centre or PSAP either after the request in step 9 is received or before it is received.

12.
The emergency call is released.

13.
The IMS core may indicate to the LRF that the call is released. The LRF deletes any record stored in step 5.

**** NEXT PROPOSED CHANGE ****
Annex A 
Void































































































**** NEXT PROPOSED CHANGE, NEW ANNEX ****

NOTE TO MCC: in references to Table X.1 below, “X” needs to be replaced by the corresponding Annex letter

Annex [new] (Informative):
Emergency support in different IP-CANs 
Support for emergency services in the IP Multimedia Core Network can be provided by certain IP-CANs according to Table X.1, which shows the level of possible emergency support in this version of the specification. The UE may be able to use also other IP-CANs that are not included in Table X.1 to access emergency services in the IP Multimedia Core Network, but the support of such access technologies is out of scope of this specification.
Table X.1: Support for IMS Emergency Services by Different IP-CANs

	IP-CAN
	Normal Access
	Emergency support
	Insufficient Security Credentials

	GPRS (note 1)
	X
	
	

	I-WLAN 
	X
	X
	X

	Fixed Broadband 
	X
	X
	X


NOTE 1:
As a PLMN operator option and not as a defined capability in this version of the specification, IMS emergency services using GPRS access could be supported only for an UE that has successfully completed the GPRS Attach/Routeing Area Update procedures with a valid UICC and sufficient security credentials. Specific emergency service procedures for subscribers using a GPRS IPCAN are not standardised in this release.
The term “normal access” in Table X.1 means that the IP-CAN is not made aware of the UE intent to establish an emergency services session and therefore provides no special emergency support e.g. call priority.
The term “emergency support” in the table means that the IP-CAN is made aware of the UE intent to establish an emergency services session, or at least of the priority nature of the access, so that the access network is able to handle the emergency call with appropriate priority. 
The term “insufficient security credentials” in the table means that the IP CAN is able to allow a UE with no UICC card or a UICC card with insufficient credentials to obtain IP bearer access for emergency services in the IP Multimedia Core Network.
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