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Abstract of the contribution: Proposing additions to Ml interface to support SUPL emergency location procedure initiation over SIP.

Introduction
It is identified in Annex H.4 (Nomative) of TS 23.167 as follows.
The applicable location solutions are specified in TS 23.271 [5] for control plane and SUPL 2.0 (OMA AD SUPL[15], OMA TS ULP [16]) for user plane.
As specified in OMA TS ULP, there are two alternative methods to initiate SUPL emergency location session, i.e. UDP/IP and SIP based push using SIP MESSAGE associated with IMS emergency session. The SUPL INIT push message includes the address of SUPL server (SLP) and other information, thus the UE can establish SUPL session with the SUPL server to perform positioning procedure. There are pros and cons associated with these two methods. In particular, due to the nature of emergency services, reliability is a mandatory requirement, while it is a weakness of UDP/IP push method. 

There are two different use cases where SUPL based user plane may be used to retrieve the location of emergency caller. When an IMS emergency session is initiated via IMS core, the E-CSCF is the anchor point which forwards the SIP INVITE message to LRF if it needs call routing instructions. Thus, if the LRF can’t find any available location associated with the emergency caller, based on the local regulation, the LRF may need to initiate a user plane emergency location session to retrieve the current location of the caller before it can make a routing decision. The second use case is required for mobile based emergency call in North America, where the PSAP may request for updated location or more accurate location of the emergency caller anytime during the emergency call.
With the following key advantages of SIP based SUPL push associated with user plane session initiation for IMS emergency, it is desired to support SIP based SUPL push in addition to UPD/IP push.
1) SUPL push via SIP MESSAGE method was designed to reuse the existing signalling path of emergency session initiation to reach the UE that initiated the IMS emergency session.  
2)  Since SIP based pushing method is going though the existing SIP signalling path, reachability of the UE is certain. This is extremely important for the scenarios where the UE doesn’t have sufficient credentials, and in practice it is very reliable when multiple firewalls are involved in the SIP signalling path (comparing to UDP, NAT residing in firewall will cause problems for UDP/IP push method). 
3) The protocol of SIP MESSAGE method itself is acknowledge based, which is much reliable than pure UDP/IP.
A proposal extending Ml interface is introduced in this document.
1. Scenario One: retrieving location for call routing
In the scenario of retrieving location for call routing, the LRF may initiate SUPL INIT push over SIP directly using SIP MESSAGE associated with the ongoing SIP session.
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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 LRF.
3)       In the case where no location associated with the UE is available and SUPL based user plane is deployed to support IMS emergency, the LRF initiates an emergency SUPL session and sends a SIP MESSAGE using the same session identifiers as the IMS emergency session. Encapsulated in the SIP MESSAGE is the SUPL INIT message that includes the LRF’s address.

4)     The E-CSCF forwards the SIP MESSAGE to the UE via the same signalling path where the SIP INVITE was received.

5)       The UE returns a SIP 200 (OK).
6)       The E-CSCF returns a SIP 200 (OK).
7)
SUPL 2.0 emergency location procedure is performed, a location estimate of the UE is retrieved.

8)
Based on the retrieved location, the LRF determines to which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The LRF then will format a SIP response with the retrieved ESRN/ESQK in the Contact fields to redirect the emergency call.

9)
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.

10)
The emergency call setup continues with the PSAP/EC.

11)
The LRF initiates a SIP SUBSCRIBE message to the E-CSCF requesting a notification of call termination of the emergency call.

12)
An acknowledgement is returned.

13)
The emergency session establishment signalling continues.

14)
The PSAP sends a request for the UE’s location to the LRF.

15)
The LRF returns the caller’s location to the PSAP.

16)
The emergency session is released.

17)
The E-CSCF sends an SIP NOTIFY message to the LRF indicating that the 911 call has been terminated. At this time, the ESQK allocated to the emergency session can be released.

18)
An acknowledgement is returned to the E-CSCF.

Below is an example of SIP MESSAGE that contains a PER encoded SUPL INIT message:
MESSAGE sip:anonymous@1.2.3.4:1066 SIP/2.0

Via: SIP/2.0/TCP eslpserver.eslpoperator.com;branch=z9hG4bK776sgdkse

Max-Forwards: 70

From: sip:eslp@eslpoperator.com;tag=49583

To: sip:anonymous@1.2.3.4:1066

Accept-Contact: +g.oma.pusheventapp="ulp.ua” 

Call-ID: asd88asd77a@5.6.7.8

CSeq: 1 MESSAGE

Content-Type: application/vnd.omaloc-supl-init

Content-Length: 24

00180A00000000FAF34BCC3CA0F82CC0A8FD0CCAC1F8C010
2. Scenario Two: retrieving precise location and/or updated location per PSAP request after established emergency call

If the PSAP requests for more accurate location or updated location of the emergency caller and SUPL is deployed, the LRF can initiate SUPL INIT push that is encapsulated in body of a SIP SUBSCRIBE message. The SIP SUBSCRIBE contains the same session identifiers as the SIP INVITE that was received by the LRF for the IMS emergency session, the E-CSCF then forwards the SUPL INIT content in a SIP MESSAGE related to the active SIP session to the UE.
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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 LRF.
3)
Based on the received location, the LRF determines to which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The LRF 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 LRF initiates a SIP SUBSCRIBE message to the E-CSCF requesting a notification of call termination of the emergency call.

7)
An acknowledgement is returned.

8)
The emergency session establishment signalling continues.

9)
The PSAP sends a request for precise location or updated location of the emergency caller to the LRF.
10)
If SUPL based user plane is deployed to support IMS emergency, the LRF initiates an emergency SUPL session and sends a SIP SUBSCRIBE message using the same session identifiers as the IMS emergency session (i.e. SIP INVITE received on step 2). Encapsulated in the body of SIP SUBSCRIBE message is the SUPL INIT message that includes the LRF’s address. A new Event Package needs to be specified and registered with IANA (www.iana.org), in this documents the new event package is denoted as Eme_LCS.
11)
The E-CSCF recognizes the requested Event Package and identifies the active emergency session using the included SIP identifiers, it then initiates a SIP MESSAGE with the body of the received SIP SUBSCRIBE (i.e. PER encoded SUPL INIT message) to the UE via the same signalling path where the original SIP INVITE was received.

12)
The E-CSCF returns a SIP 200 to the LRF.
13)
The UE returns a SIP 200 (OK).

14)
The E-CSCF sends a SIP NOTIFY indicating that SUPL INIT push message was delivered.
15)
The LRF returns an acknowledgement. 

16)
SUPL 2.0 emergency location procedure is performed, a location estimate of the UE is retrieved.
17)
The LRF returns the caller’s location to the PSAP.

18)
The emergency session is released.

19)
The E-CSCF sends an SIP NOTIFY message to the LRF indicating that the 911 call has been terminated. At this time, the ESQK allocated to the emergency session can be released.

20)
An acknowledgement is returned to the E-CSCF.

3. Conclusion
The proposal illustrated in this document provides support for SUPL emergency location initiation procedure on the Ml interface over SIP signalling. The SIP based SUPL push mechanism is reliable and leverages the SIP signalling path of the active IMS emergency session, it uses SIP SUBSCRIBE/NOTIFY signalling between E-CSCF and LRF that has been specified already for IMS emergency call release notification. The proposal has minimal impacts on E-CSCF, makes SUPL based user plane location solution applicable for IMS emergency session even from a UE without sufficient credentials.
It is desired to add the support of SUPL emergency location session initiation over SIP in the Ml interface specification. 
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