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1
Introduction
This contribution attempts to provide some initial decisions on how to document the Ml interface, for which a work item was created at the previous CT plenary, and for which stage 2 requirements already exist (and have done so since release 7).

2
Stage 2 requirements

2.1
3GPP TS 23.167: IP Multimedia Subsystem (IMS) emergency sessions
3GPP TS 23.167 specifies (subclause 5.2):

The E‑CSCF uses Mw, Mr, Mg, Mi, Ml, Mm and I4 reference points to connect to other IMS entities.

and subclause 5.1:
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Figure 5.1: E‑CSCF in reference architecture

and subclause 3.1:

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].

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 Location Server or contain an integrated Location Server 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 or in an LRF, provides the proper PSAP destination address to the E‑CSCF for routing the emergency request. It can interact with a LS to manage ESQK allocation and management, and deliver location information to the PSAP.
and subclause 4.1:

-
The E‑CSCF is the IMS network entity, which shall be able to retrieve geographical location information from the LRF in the case that the geographical location information is not available and is required.

-
If required, the E‑CSCF shall be able to forward the location information to the LRF for validation of geographical location information in the case that the geographical location information is included by the UE over any access network type.

and subclause 4.3.1:

-
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.

and subclause 6.2.2:

-
If location information is not included in the emergency request or additional location information is required, the E‑CSCF may request the LRF to retrieve location information as described in clause 7.6 Retrieving Location information for Emergency Session.

-
If required, the E‑CSCF requests the LRF to validate the location information if included by the UE.

-
Determines or queries the LRF for the proper routing information/PSAP destination.

-
Subject to national requirements, the E‑CSCF may send the contents of the P-asserted ID or UE identification to the LRF.

and subclause 6.2.3:

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 to support configurations where the Location Retrieval Function (LRF) may consist of a Routing Determination Function (RDF) and a LS, the interface between Location Server and RDF is out of scope of this specification.

The LRF utilizes the RDF to provide the routing information to the E‑CSCF for routing the emergency request. The RDF can interact with a LS and manage ESQK allocation and management. The ESQK is used by the PSAP to query the LRF for location information and optionally a callback number. 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, LRO in North America, location number in EU, PSAP SIP‑URI or TEL‑URI.

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.

2.2
3GPP TS 23.271: Functional stage 2 description of Location Services (LCS)
3GPP TS 23.271 specifies (see CR0363 to 3GPP TS 23.271):

7.6.x
Ml Interface

Ml is the interface between the E-CSCF and LRF. For details, refer to 3GPP TS23.167 [36a].
and

6.3.3A
Location Retrieval Function, LRF

Location Retrieval Function (LRF) may be collocated with the GMLC or separate and is responsible for retrieving or validating location information, providing routing and/or correlation info of an UE that has initiated an IMS emergency session. The information is provided to the E-CSCF via the Ml interface. For detail, refer to TS23.167 [36a].
Giving the following overview diagram:
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2.3 Analysis of requirements for Ml interface
From the above specifications, the following requirements exist.
1. Ml interface exists between E-CSCF and LRF. It is part of the emergency services architecture rather than the location services architecture, which essentially stops at the GMLC, an entity that may be collocated with the LRF. The RDF may also be collocated with the LRF.
2. The LRF can provide both routeing information and location information to the E-CSCF. It is assumed that by routeing information it is meant to the specific PSAP endpoint rather than the addresses of intermediate SIP proxies. The LRF may also provide a correlation identifier (already specified in at least North America as Emergency Services Query Keys - ESQK) so that a destination PSAP can use this information to directly access location information (e.g. over the Le interface which is not currently the subject of 3GPP standardisation).
3. The E-CSCF can provide identity information and location information to the LRF.

3
Existing candidate protocols

There are a number of protocols developed to carry location, e.g. OMA LOCSIP, but from the requirements above, it can be seen that the functionality of the Ml interface, is more than this, in that it also has to carry routeing information for use by the E-CSCF, identity information for use by the LRF, and correlation information for use by the end PSAP. The only interfaces currently identified that do this as the following.

3.1
NENA i2 v5 interface

Currently defined as:

2.5.6 V5 – Call Server to Redirect Server

The V5 interface is defined as a SIP interface to a Redirect Server so it supports a subset of the SIP specification. The Call Server sends a SIP INVITE containing callback information, the PIDFLO/LK, and the VSP identifier to the Redirect Server. The Redirect Server interfaces to the VPC to obtain routing instructions for the emergency call based on the location of the caller. The VPC provides the ESRN and ESQK to the Redirect Server. The Redirect Server responds to the Call Server with a 300 response with a Contact header containing the ESRN and a PAI (described in more detail in Section 5.6) containing the ESQK. The Redirect Server will also include a Contact header including the LRO, if a LRO was included in the response from the VPC. The Call Server then selects an ESGW based on the ESRN and forwards the call to it via the V4 interface.
To facilitate release of the ESQK allocated to the call, the Redirect Server will need to inform the VPC when the call has terminated. To enable termination reporting using existing SIP methods, the Redirect Server will need to send a SUBSCRIBE method to the Call Server via the V5 interface to make the Call Server aware that notification should be sent upon termination of the call. When the Call Server detects that the call has terminated, the Call Server will send a NOTIFY method via the V5 interface to the Redirect Server. Upon receiving the NOTIFY method, the Redirect Server will inform the VPC so that it can release the ESQK.
3.2
NENA i2 v4/v6 interface

Currently defined as.

2.5.5 V4 – Call Server/Routing Proxy to ESGW

The V4 interface is used to forward the call to the appropriate ESGW. The Call Server/Routing Proxy uses the ESRN returned from the VPC to forward calls to the appropriate ESGW and inserts the ESRN and ESQK into the signaling message.
2.5.7 V6 – Call Server to Routing Proxy

The V6 interface is defined as a SIP interface to a Routing Proxy. The Routing Proxy supports the full SIP specification. The Routing Proxy interfaces to the VPC via V2. The VPC provides the ESRN and ESQK, and the LRO, in a response defined by V2. The Routing Proxy then sends an INVITE with the ESRN and ESQK to the ESGW over the V4.
3.3
Protocol summary

The V4 / V6 works by forwarding the request to the resultant destination, i.e. there would appear to be no need to revisit the E-CSCF when this protocol is used.

The V5 interface operates by redirecting the call back to the E-CSCF, and this would appear to match the information flows contained in 3GPP TS 23.167 more closely.
4
Proposals

It is suggested the following be used as the basis of discussion and potential decisions regarding the Ml interface.

1. That SIP should be used as the protocol over the Ml interface.

2. That the principles of the NENA i2 v5 interface should be used as the basis for the procedures at the Ml interface.

3. That 3GPP TS 24.229 should be used to document these SIP procedures.

4. Expected impacts on 3GPP TS 24.229 include:

a. Enhancement of the scope to add the new interface / functional entity.

b. Addition of a new functional entity / role (the LRF) to subclause 4.1, clause 5 and Annex A.

c. It is not expected that there will be any associated SDP procedures.

d. The new functional entity should operate for all initial requests and standalone requests, following the existing principle that it is the UE and the PSAP that limit the capabilities that can be obtained using an emergency call (for example the LRF should provide appropriate functionality on an OPTIONS or MESSAGE request).

e. New usage of the dialog event package.

5. Other interfaces to the LRF (e.g. direct from PSAP, the Le interface) will remain undefined in release 9. Indeed these interfaces are not included in the scope of the work item currently developed.
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