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1. Discussion

The Technical Report on IMS Emergency sessions 23.867, being part of Rel-7, should describe how emergency calls are handled when the user terminal is using WLAN or fixed broadband access. This contribution proposes methods for indicating the location of the emergency caller to be used for routing emergency sessions over GPRS, WLAN or fixed broadband access. With this approach, the PSAP/emergency centre will be informed about the location of the emergency already in the session establishment phase.

2. Proposed changes
The changes and additions to TR 23.867 proposed in this contribution are shortly the following:

· Adding a general principle that the terminal includes location information when requesting an emergency session.

· Clarifying the location information to be used in GPRS access for emergency sessions

· Adding location information to be used for emergency sessions using WLAN and fixed broadband access.

· Corrections in Annex A

Proposed text changes and additions are shown below using revisions marks against the current text of TR 23.867.
***************************** BEGIN 1st CHANGE in TR 23.867 ******
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[6]
3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".
[7]
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***************************** END 1st CHANGE ******

***************************** BEGIN 2nd  CHANGE  ******
4.6
Emergency location information and LCS functions
The S-CSCF routes the emergency request to the PSAP/Emergency Centre that corresponds to the current location of the UE. The access dependent variations of this approach are described below, for the cases where the UE is using GPRS, I-WLAN or fixed broadband access for the emergency service.

S-CSCF forwards the SIP request containing the UE’s location information to the PSAP/Emergency Centre. In this way, there is normally no need for the PSAP/Emergency Centre to request further information about the location of the UE. 

4.6.1 Handling of emergency location information in GPRS

The UE shall include the cell identity as specified in [7], Annex B.3 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.
In order to provide LCS information of a UE to an emergency centre or PSAP, the following procedure related to location services (LCS) may be used for emergency service.

At any time after detecting an emergency situation (i.e., after emergency Attach, Service Request for emergency, PDP context activation towards emergency APN or SRNS relocation or RAU towards a new SGSN), SGSN may initiate Packet Switched Network Induced Location Request (PS-NI-LR) procedure.

The existing network induced location procedure needs to be enhanced for the PS domain, following the same approach as in the CS domain. Otherwise the SGSN will not be able to push the location information of a terminal used for an emergency session to the appropriate emergency services client.

Figure 4.3 illustrates the enhanced network induced location request from the SGSN. The SGSN may initiate the Packet Switched Network Induced Location Request (PS-NI-LR) procedure as described below.
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Figure 4.3: Positioning for a PS-NI-LR Emergency Service Session

1)
After having detected an emergency situation, i.e. after emergency Attach, Service Request for emergency, PDP context activation towards emergency APN or SRNS relocation or RAU towards a new SGSN, the SGSN sends a Location Request message to the RAN. This message indicates the type of location information requested and requested QoS.

2)
If the requested location information and the location accuracy within the QoS can be satisfied based on parameters received from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN determines the positioning method and instigates the particular message sequence for this method. If the position method returns position measurements, the RAN uses them to compute a location estimate. If there has been a failure to obtain position measurements, the RAN may use the current cell information and, if available, RTT or TA value to derive an approximate location estimate. If an already computed location estimate is returned for an UE based position method, the RAN may verify consistency with the current cell and, if available, RTT or TA value. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time still remains, the RAN may instigate a further location attempt using the same or a different position method. If a vertical location co-ordinate is requested but the RAN can only obtain horizontal co-ordinates, these may be returned.

3)
When a location estimate best satisfying the requested QoS has been obtained, the RAN returns a Location Report to the SGSN with an indication whether the obtained location estimate satisfies the requested accuracy or not. This message carries the location estimate that was obtained. If a location estimate was not successfully obtained, a failure cause is included in the Location Report.

4)
The SGSN determines the appropriate GMLC and emergency services client based on the received location estimate, SAI or cell identity. The SGSN shall send a MAP Subscriber Location Report to the GMLC carrying the MSISDN of the UE, the identity of the emergency services LCS client, the event causing the location estimate (PS​-NI-LR), the location estimate and its age and the indication received from RAN whether the obtained location estimate satisfies the requested accuracy or not. The serving cell identity or SAI of the UE may be sent with the location information. The SGSN may record charging information.

5)
The GMLC shall acknowledge receipt of the location estimate provided that it serves the identified LCS client and the client is accessible. The GMLC shall store the location information for later retrieval by the emergency services LCS client.

6)
The GMLC may optionally forward the location information received in step 3 to the emergency services LCS client immediately. The GMLC may record charging information. The client is expected to obtain the location information by requesting it from the GMLC. The information about the positioning method used may be sent with the location information from the GMLC to the LCS client.

7)
At some later time, the emergency services session is released.

8)
The SGSN sends another Subscriber Location Report to the GMLC. This message may include the same parameters as before, except that there is no position estimate and an indication of emergency call termination is included.

9)
The GMLC acknowledges the SGSN notification and may then delete all information previously stored for the emergency call per national regulation.

Editor’s note: The identity used in PS-NI-LR may differ from the identity presented to the emergency centre or PSAP. This is FFS.

Editor’s note: Steps 7-9 may be optional and are FFS.

Editor’s note: The information on Packet Switched Network Induced Location Request needs to be incorporated in LCS stage 2 specification 3GPP TS 23.271 [6]. Additionally, the emergency session indication and emergency APN needs to be added in GPRS stage 2 specification 3GPP TS 23.060 [2].

As an alternative, Packet Switched Mobile Terminated Location Request (PS-MT-LR) procedure may be used for emergency service. No change is requested to the procedure itself, except PS-MT-LR location request will be initiated by emergency services LCS client through GMLC to the SGSN. The overall LCS procedure is described in the LCS stage-2 specification, see 3GPP TS 23.271 [6].

4.6.2 Emergency location information for I-WLAN and fixed broadband access

For I-WLAN and fixed broadband access, the UE may already know its own geographical location and shall insert that information in the SIP INVITE request when establishing the emergency IMS session.

As an alternative, if the UE is not able to determine its own location, the UE should request its location from the access network, as described in Annex A, clause A.1.1. The access network determines the location of the UE and sends the location information to the UE. The UE shall insert the location information received from the access network in the SIP INVITE request. In this case the access network needs to maintain a database regarding the location of the terminal. If the UE does not know its location and is unable to obtain its location, then the terminal shall  include an indication that its location is unknown in the emergency SIP INVITE.
It is an implementation issue on how the IMS network routes the emergency session based on location information. If the UE does not provide location information to the IMS network or the IMS network has to verify the provided location information, the IMS network may request location information from the access network, as described in Annex A, clause A.1.2. According to the implementation the IMS network may insert such location information in the emergency call set-up messages.  That is, the IMS network will either insert the location information requested from the access towards the PSAP/Emergency Center or leave the location information in the SIP INVITE as given by the UE.

Editor’s note: The format and content of the “location information” for fixed broadband and I-WLAN access is for further study but may be for example the street address or geographical coordinates.
***************************** END 2nd CHANGE ******

***************************** BEGIN 3rd CHANGE ******

Annex A:
Retrieval of Location Information for Emergency Services over Fixed Broadband Access

A.1 High Level Flows for the retrieval of location information for emergency services over fixed broadband access

When performing an emergency service, two possibilities for retrieving location information are considered.  These are the “UE retrieves the location information” and “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.
Editor’s note: The format of the location information is for further study.

A.1.1 The UE acquires the location information

The terminal may determine its own location or it may retrieve the location information from the IP-CAN.
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Figure A.1 Terminal requests location information from the IP-CAN

1. The user initiates an emergency call.

2. The UE determines its own location if possible. If the UE is not able to determine its own location, the UE requests the location from the IP-CAN
. The IP-CAN returns a representation of the location information to the UE.

3. The user equipment sends an INVITE with an emergency indication and location information to the IMS core.

4. The IMS core selects an emergency centre or PSAP and sends the request including the location information to the emergency centre or PSAP.
4a. The INVITE is sent to an MGCF/MGW, 4b. The IAM is continued towards the emergency centre or PSAP  Or 4c. The INVITE is sent directly to the emergency centre or PSAP.

5. The emergency call establishment is completed.

A.1.2 The IMS core request the location information

The IMS-core may retrieve the location information either from the IP-CAN directly, or from a location retrieval function (LRF), which may be e.g. a AAA server in the core network.

Note: 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 A.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.

3. The IMS core requests the location information.
3a. The retrieve location request is sent to the LRF performing the location retrieval functionality. 3b. The LRF may retrieve location information from the IP-CAN and other databases or has this information already available  OR 3c. The Retrieve Location Request is sent directly to the IP-CAN from the IMS core.

4. The representation of the location information is returned to the IMS core. 
4a, 4b. The LRF performing the role of a location retrieval function, returns the location information to the IMS core.
4c. The IP-CAN returns a representation of the location information to the IMS core.

5. The IMS core selects an emergency centre or PSAP and sends the request including the location information to the emergency centre or PSAP.
5a. The INVITE is sent to an MGCF/MGW, 5b. The IAM is continued towards the emergency centre or PSAP Or 5c. The INVITE is sent directly to the emergency centre or PSAP.

6. The emergency call establishment is completed.

***************************** END 3rd CHANGE ******
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