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1 Reason for Contribution

Previous contributions have shown how SUPL may be extended in SUPL 2.0 to support location for emergency calls. Some of these contributions have described complete end-to-end solutions for support of emergency calls made in the circuit domain (see for example OMA-LOC-2005-0517-IC-SUPL-2_0---Support-for-E911_E112-Circuit-Mode-Calls and OMA-LOC-2005-0576-IC-Support-for-Emergency-Circuit-Mode-Calls-using-SUPL) and PS domain (see for example OMA-LOC-2005-0497-IC-SUPL-2_0-VoIP-Emergency-Call-Support and OMA-LOC-2005-0577-IC-Support-for-Emergency-VoIP-Calls-using-SUPL). Other contributions have described just the necessary impacts in SUPL 2.0 – see for example OMA-LOC-2005-0578-IC-Enhancements-in-SUPL-2.0-needed-to-Support-Emergency-Calls. Still other contributions have made proposals for specific impacts to the SUPL 2.0 AD – see OMA-LOC-2006-0030-CR-SUPL-2_0-AD-Emergency-SLP-Architecture and OMA-LOC-2006-0031-CR-SUPL-2_0-AD-Use-Case-Emergency-Services. Moreover, some other analyses and CRs on the use of SUPL for emergency call were in the OMA-LOC-2005-0553R02-CR-SUPL_2_0_AD_Emergency_call, OMA-LOC-2005-0480-IC-SUPL_2_0_IMS_Emergency_call, OMA-LOC-2006-0020-IC-SUPL_2_0_Use_of_SUPL_for_Emergency_Positioning_in_IMS and  OMA-LOC-2006-0021-CR-SUPL_2_0_AD_Emergency_positioning_Net_Initiated and so on.
So far, however, very few impacts to SUPL 2.0 have been agreed. A main reason seems to have been that OMA LOC has been waiting for specific guidance from 3GPP (and 3GPP2) in the form of inclusion of SUPL invocation in the spec.s being developed to support VoIP (IMS) emergency calls. Previously, such guidance has not been significant. Now, however, 3GPP SA has approved the SA2 IMS emergency calls stage 2 spec. (3GPP TS 23.167, “IP Multimedia Subsystem (IMS) emergency sessions”, Release 7) as version 7.0.0 with a completion level of 80%. This spec. now contains the necessary guidance for OMA LOC to derive impacts for SUPL 2.0. Moreover, in 3GPP TR 23.837 (“LCS Architecture for 3GPP Interworking WLAN”), additional impacts have been agreed showing how SUPL may be used to support a VoIP (IMS) emergency call originated from a WLAN. And in 3GPP TS 23.271, impacts are also defined to show how SUPL may be used to support VoIP (IMS) emergency calls originated in the PS domain (using GPRS).
This contribution describes these different agreed 3GPP impacts and usage of SUPL and derives implications for SUPL 2.0.

2 Summary of Contribution

3 Detailed Proposal

Sections 1, 2 and 3 below extract and highlight relevant SUPL impacts from 3GPP TS 23.167, TS 23.271 and TR 23.837, respectively. Blue font is used to distinguish imported 3GPP text and yellow highlight is used for portions most directly applicable to SUPL 2.0. Section 4 then collects together and summarizes the impacts to SUPL 2.0.
1. Usage of SUPL to support Location for IMS Emergency Calls in 3GPP TS 23.167

1.1 Retrieval of Location Information by the 3GPP IMS Core
The following call flow is defined in 3GPP 23.167 to support retrieval of location for the purposes of assisting routing of an emergency call to the correct PSAP and for subsequently obtaining a more accurate location estimate. For clarity, the excerpt is shown in blue font and SUPL specific aspects are highlighted in yellow.

7.6.3
The IMS core retrieves the location information

The IMS-core may retrieve the location information either from the IP-CAN directly, or from a location retrieval function (LRF).

NOTE 1:
When the Retrieve Location request is sent directly to the IP-CAN, it is assumed that the location retrieval function is included within the IP-CAN.
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Figure 7.6-2: IMS core requests location information from the LRF

1.
The user initiates an emergency call.

2.
The user equipment sends an INVITE with an emergency indication to the IMS core. The INVITE may contain any location objects that the terminal has. The location object is dependant upon the access network technology.

3.
If the location object provided in step 2 is insufficient to determine the correct PSAP or if the IMS core requires the assistance of an RDF, of if the IMS core is required to verify the location object, a retrieve location request is sent to the LRF performing the location retrieval functionality. The retrieve location request shall include information identifying the UE, the IP-CAN and may include means to access the UE (e.g. UE IP address). The retrieve location request may also include any location objects provided in the INVITE in step 2.

4.
The LRF may obtain an interim location estimate. The means to obtain the interim location estimate is dependant upon the access technology the UE is using to access the IMS and may include using the PS-NI-LR or PS-MT-LR procedures defined in TS 23.271 [5] or the SUPL procedures defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], OMA TS ULP: "User Plane Location Protocol" [16], or other procedures. The LRF may invoke an RDF to convert the interim location or any location object received in step 3 into the address of a PSAP. The LRF may record the information received in step 3.

NOTE 2:
The use of SUPL procedure is depended on the UE capabilities.
5.
The location information and/or the PSAP address obtained in step 4 is returned to the IMS core. The LRF may also return correlation information (e.g. ESQK) identifying itself and any record stored in step 4.

6.
The IMS core uses the PSAP address provided in step 5 or selects an emergency centre or PSAP based on location information provided in step 5 and sends the request including the location information and any correlation information to the emergency centre or PSAP.
6a. The INVITE is sent to an MGCF/MGW, 6b. The IAM is continued towards the emergency centre or PSAP Or 6c. The INVITE is sent directly to the emergency centre or PSAP.

7.
The emergency call establishment is completed.

8.
The PSAP may send a request for the initial or an updated location to the LRF. The PSAP may determine the LRF based on correlation information received in step 6. The PSAP may also include the correlation information in the request to the LRF.
9.
The LRF may perform location determination. The means to obtain the interim or updated location estimate is dependant upon the access technology the UE is using to access the IMS and may include using the PS-NI-LR or PS-MT-LR procedures defined in TS 23.271 [5] or the SUPL procedures defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], OMA TS ULP: "User Plane Location Protocol" [16], or other procedures. In doing so, it may use any correlation information received in step 8 to retrieve information about the UE recorded in step 4.

NOTE 3:
The use of SUPL procedure is depended on the UE capabilities.
10.
The LRF returns the initial or updated location to the emergency centre or PSAP. As an option for initial location, the LRF may instigate the location step 9 before the request in step 8 is received and may send the initial location to the emergency centre or PSAP either after the request in step 8 is received or before it is received.

11.
The emergency call is released.

12.
The IMS core may indicate to the LRF that the call is released. The LRF releases any record stored in step 4.

1.2 Location Retrieval for 3GPP GPRS Access 
For support of VoIP (IMS) emergency calls from a GPRS access, 3GPP TS 23.167 states the following (again using blue font and yellow highlighting for clarity).

A.4
Location handling for GPRS

For access in the PS domain, the UE shall include the access type and cell identity as specified in IETF RFC 4119 [14], subclause 7.2A in the SIP INVITE request, when it initiates an emergency session using GPRS bearer. It is noted that the UE normally is not aware of SAI and therefore SAI cannot be used as location information in SIP signalling.

For regions (e.g. North America) in which an interim location may be required to assist routing to the correct PSAP and/or where accurate initial and updated location information may be required, the PS-NI-LR and PS-MT-LR procedures defined in TS 23.271 [5] are applicable as well as use of SUPL defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], or OMA TS ULP: "User Plane Location Protocol" [16].

NOTE:
The use of SUPL procedure is depended on the UE capabilities.
2.  Usage of SUPL to support Location for IMS Emergency Calls in 3GPP TS 23.271

2.1 Common Location Procedure to support a VoIP (IMS) Emergency Call
The following is defined in CR 0323r2 to 3GPP TS 23.271, contained in S2-061228, which was agreed by SA2 and later by SA#31, although not yet (when this contribution was prepared) in the updated version of 23.271. The imported text below is not all consecutive in 23.271.

3.1
Definitions

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.
6
LCS Architecture
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NOTE 1:
HSS includes both 2G-HLR and 3G-HLR functionality. LCS is included in the overall network architecture in TS 23.002 [20].

NOTE 2:
As one alternative the LCS client may get location information directly from GMLC, which may contain OSA Mobility SCS with support for the OSA user location interfaces. See TS 23.127 [26] and TS 29.198 [27, 28, 29 and 30].

NOTE 3:
The PPR functionality may be integrated in GMLC
NOTE 4:
The PMD functionality may be integrated in GMLC or PPR.

NOTE 5:
The LIMS-IWF may optionally be located within the GMLC.

NOTE 6:
LRF may interact with a separate GMLC or contain an integrated GMLC.
Figure 6.1-1: General arrangement of LCS
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Figure 6.1-2: General arrangement of LCS with inter-GMLC and LIMS-IWF [Lr] interface 

NOTE 1:
LRF may interact with a separate GMLC or contain an integrated GMLC.
3.  Usage of SUPL to support Location for IMS Emergency Calls in 3GPP TR 23.837

3.1 Association of a GMLC with a SUPL SLP
The following is defined in S2-061045, which is a pseudo-CR to TR 23.837 agreed by SA2#51. (Note that a pseudo-CR is a CR to any TR or TS not yet under 3GPP MCC change control.)

5. Overall LCS architecture for Interworking WLAN

5.1 Reference Model
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NOTE 1:
The shaded area refers to WLAN 3GPP IP Access functionality.
NOTE 2:
The LCS La interface is added to support LCS for I-WLAN
NOTE 3:
The GMLC can have the SLP functionality or GMLC can be connected to the SLP.
Figure 5.1: Non-roaming reference model
3.2 Support of an Emergency Call from an I-WLAN
The following is defined in S2-061050, which is a pseudo-CR to TR 23.837 agreed by SA2#51.
4.x Emergency location information and LCS functions for IMS emergency call

4.x.1 Handling of emergency location information in I-WLAN

If the UE has some location information, then the UE shall include the location information in the request to establish an emergency session. The format of location information and the procedure to obtain the initial location is FFS.
If the UE does not include the location information or the provided location information from the UE is not accurate enough to route the emergency call to the correct PSAP/EC, then the IMS core shall be possible to retrieve the location from the LRF. The retrieval procedure may be based on OMA SUPL. In SUPL 1.0, the LRF will function as, or make use of, a Home SUPL Location Platform (H-SLP) or a Requesting SUPL Location Platform (R-SLP) if the UE is registered in the H-PLMN or in the V-PLMN, respectively. In SUPL 2.0, the LRF will function as, or make use of Emergency SUPL Location Platform (E-SLP) whether the UE is registered in the H-PLMN or in the V-PLMN. The IMS core forwards the SIP request containing the UE's location information to the PSAP/EC. 

If the PSAP/EC needs to update the location information of the UE, the PSAP/EC shall be possible to retrieve the location from the LRF. The retrieval procedure may be based on OMA SUPL. In SUPL 1.0, the LRF will function as, or make use of, a H-SLP or a R-SLP if the UE is registered in the H-PLMN or in the V-PLMN, respectively. In SUPL 2.0, the LRF will function as, or make use of E-SLP whether the UE is registered in the H-PLMN or in the V-PLMN. The IMS core forwards the SIP request containing the UE's location information to the PSAP/EC.
3.3 Location Retrieval for an Emergency Call from an I-WLAN

The following is defined in S2-061051, which is a pseudo-CR to TR 23.837 agreed by SA2#51.
3.2 Abbreviations

IW-MT-LR

Mobile Terminated Location Request for an I-WLAN
7.2 IW-MT-LR Procedure without HLR/HSS or AAA Query

 Figure 7.2 illustrates current or last known location requests for an emergency services call, where an emergency services client (i.e. a Public Safety Answering Point) identifies the target UE and the serving GMLC uses correlation information that was previously provided to it by the IMS Core. The signalling used to provide the correlation information to the PSAP is out of scope of this TR, but is presumed to occur on the signalling for the call. This allows the requesting V-GMLC to request location without first querying the home HLR/HSS or AAA server of the target UE. This scenario therefore supports location of emergency callers from roamers or SIM-less emergency calls, or non-registered (U)SIM emergency calls, and requires that the UE identifying and address information has been pushed to the GMLC during establishment of the emergency services call as in 3GPP TS 23.167 [14]. Note that in some regions, management of correlation information (e.g. ESQK in North America) and support of the Le interface to the external LCS Client may be handled by a separate functional entity from the GMLC - e.g. an RDF as defined in 3GPP 23.167 [14].
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Figure 7.2. IW-MT-LR without an HLR/HSS or AAA Query 

1. The WLAN UE selects a WLAN AN and establishes the WLAN connection and may be authenticated in I-WLAN.  The tunnel is established with between WLAN UE and one of PDGs in PLMN. 

2. The WLAN UE establishes an emergency services call as in 3GPP 23.167 [14]. During this step, the WLAN UE’s identification and address may be pushed to the GMLC along with correlation information and the GMLC may record this information. The correlation information is also provided to the emergency centre PSAP during the call establishment. The correlation information may be regionally specific (e.g. as is the case for support of location for an emergency call in the CS domain in 3GPP TS 23.271[4]) and may be defined at a stage 2 level in 3GPP 23.167 [14].

3. An external LCS client associated with the emergency centre PSAP sends an LCS request to the GMLC for the initial location or an updated location for the WLAN UE. The request may include the address and the identification of the WLAN UE or may include correlation information that enables the GMLC to associate the request with any record stored in step 2.
4. GMLC initiates positioning procedure. This may use SUPL procedures based on OMA SUPL [12][13] and possibly other mechanisms that are FFS. 

5. The location information obtained will be transferred to external LCS client.
4. Impacts and Requirements for SUPL 2.0 implied by Latest 3GPP Spec.s
4.1 Direct statements from 3GPP spec.s and CRs
The following statements, highlighted above in yellow, have been agreed by 3GPP SA2, and in the case of statements in TS 23.167 and TS 23.271, agreed also by 3GPP SA.

	Spec and Section
	Statement

	(1) 23.167, sx 7.6.3, step 4
	The LRF may obtain an interim location estimate. The means to obtain the interim location estimate is dependant upon the access technology the UE is using to access the IMS and may include using the PS-NI-LR or PS-MT-LR procedures defined in TS 23.271 [5] or the SUPL procedures defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], OMA TS ULP: "User Plane Location Protocol" [16], or other procedures.
NOTE 2:
The use of SUPL procedure is depended on the UE capabilities.

	(2) 23.167, sx 7.6.3, step 9
	The LRF may perform location determination. The means to obtain the interim or updated location estimate is dependant upon the access technology the UE is using to access the IMS and may include using the PS-NI-LR or PS-MT-LR procedures defined in TS 23.271 [5] or the SUPL procedures defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], OMA TS ULP: "User Plane Location Protocol" [16], or other procedures.
NOTE 3:
The use of SUPL procedure is depended on the UE capabilities.

	(3) 23.167, sx. A.4
	For regions (e.g. North America) in which an interim location may be required to assist routing to the correct PSAP and/or where accurate initial and updated location information may be required, the PS-NI-LR and PS-MT-LR procedures defined in TS 23.271 [5] are applicable as well as use of SUPL defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], or OMA TS ULP: "User Plane Location Protocol" [16].

NOTE:
The use of SUPL procedure is depended on the UE capabilities.

	(4) 23.271, sx 3.1
	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.

	(5) 23.271, sx. 6
	LRF may interact with a separate GMLC or contain an integrated GMLC.

	(6) TR 23.837, sx. 5.1
	The GMLC can have the SLP functionality or GMLC can be connected to the SLP.

	(7) TR 23.837, sx. 4.x.1
	In SUPL 2.0, the LRF will function as, or make use of Emergency SUPL Location Platform (E-SLP) whether the UE is registered in the H-PLMN or in the V-PLMN.

	(8) TR 23.837, sx. 7.2, step 4
	GMLC initiates positioning procedure. This may use SUPL procedures based on OMA SUPL [12][13] and possibly other mechanisms that are FFS.

	(9) 23.167 sx. 7.6.3, steps 8 and 10
	The PSAP may send a request for the initial or an updated location to the LRF. The PSAP may determine the LRF based on correlation information received in step 6. The PSAP may also include the correlation information in the request to the LRF.
The LRF returns the initial or updated location to the emergency centre or PSAP.

	(10) TR 23.837, sx. 7.2, steps 3 and 5
	An external LCS client associated with the emergency centre PSAP sends an LCS request to the GMLC for the initial location or an updated location for the WLAN UE. The request may include the address and the identification of the WLAN UE or may include correlation information that enables the GMLC to associate the request with any record stored in step 2.
The location information obtained will be transferred to external LCS client.


4.2 Impacts to SUPL 2.0
It may be observed from the above quoted statements that:

(a) The LRF can invoke SUPL to obtain an interim location estimate and an initial or updated location estimate [(1), (2) and (3) above].
(b) The UE (SET) needs to support SUPL [(1), (2) and (3) above].
(c) The LRF may interact with a separate GMLC or contain an integrated GMLC [(4) and (5) above].
(d) The GMLC can have the SLP functionality or GMLC can be connected to the SLP [(6) above].

(e) The LRF will function as or make use of an Emergency SUPL Location Platform (E-SLP) whether the UE is registered in the H-PLMN or in the V-PLMN [(7) above].
(f) The GMLC may use SUPL procedures [(8) above].
(g) The PSAP may request location directly from the LRF or GMLC providing either the UE identification and address or correlation information to identify the UE [(9) and (10) above].
It may also be observed that in all the call flows and architectural models referenced above that:

(h) The LRF and/or GMLC are located in the serving network

A solution consistent with all the statements above is as follows.

(A) The LRF in the serving network contains an E-SLP or can invoke SUPL from a separate E-SLP (e.g. which may also be associated with or contained within a GMLC).
(B) The LRF or the E-SLP interfaces to one or more PSAP emergency centre clients. The interface would be the 3GPP Le interface for which MLP, or an enhanced version of MLP, could be used.
(C) The interface between the LRF and E-SLP, if these are separate, is not defined by 3GPP (at least yet) and might thus make use of MLP or RLP or an enhanced version of either.

Needless to say, because it is considered out of scope, 3GPP does not define or imply all requirements for SUPL 2.0 so these must be defined by OMA LOC. As described in a number of previous OMA LOC contributions (please                                   see the earlier references), the following additional impacts can be considered necessary.
(D) UDP/IP can be used to send a SUPL INIT to a SET from an E-SLP and avoid use of SMS or WAP push which may be unreliable and/or slower for an IP SET user.
(E) Enhanced security may be needed when the E-SLP is not the H-SLP for an emergency calling SET
(F) If the E-SLP is not the H-SLP, the E-SLP IP address should be included in the SUPL INIT

(G) An emergency services indication in the SUPL INIT informs the SET that location is associated with an emergency call.
It should be noted that the above impacts support location for VoIP emergency calls in 3GPP networks. As shown in the referenced previous contributions, the same impacts can also support location for emergency calls made in the circuit domain in 3GPP and 3GPP2 networks. At this point, it cannot be confirmed that the impacts would definitely support location for VoIP emergency calls in 3GPP2 networks because 3GPP2 has not yet started stage 2 work. However, if 3GPP2 adopts a similar solution to 3GPP, the impacts would very likely also suffice. If a different solution is adopted, some further impacts in SUPL 2.0 could be needed.

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

It is recommended to support the requirements (A) through (G) identified above through enhancements in SUPL 2.0.
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