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Figure 9.4 illustrates how the initial position for an emergency service call is determined when the subscriber initiates the emergency call.
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Figure 9.4: Positioning for a NI-LR Emergency Service Call
7) Depending on local regulatory requirements, the VMSC/MSC server may send a MAP Subscriber Location report to a GMLC associated with the emergency services provider to which the emergency call has been or will be sent. 
10)
At some later time, the emergency services call is released.

11)
The MSC/MSC server sends another MAP 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.
This START/RELEASE messages indication allows the GMLC to free up the resources for a given emergency call in a deterministic way.
For EPC-NI-LR, the “RELEASE” indication is missing. This leads to the case that GMLC cannot free the resource in a deterministic way. 
 Furthermore, stage 3 already support this kind of indication from MME:
- AVP (Location-Event => =EMERGENCY_CALL_RELEASE (1) as defined in TS 29.172 (7.4.20)  that should be used in such use case.
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** start **
9.1.17
EPC Network Induced Location Request (EPC-NI-LR)

At any time after detecting an emergency situation (i.e. after emergency Attach, UE requested emergency PDN Connectivity), the MME may initiate the EPC Network Induced Location Request (EPC NI LR) procedure. The procedure is illustrated in figure 9.20.
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Figure 9.20: Network Induced Location Request for EPC

1)
For the emergency call invocation from the user, the UE performs emergency attach if not attached or requests emergency PDN connection if already normal attached. As part of the Attach procedure, the UE support of LPP indication is provided by the UE to the MME. When an emergency attach or emergency PDN connection establishment is detected, the MME initiates the EPC-NI-LR procedure.

2)
The MME selects a E-SMLC as described in clause 6.3.13 and sends a Location Request message to the selected E-SMLC. Once an MME has selected an E-SMLC it must continue to use that E-SMLC for the duration of the session. The Location Request includes the type of location information requested, the requested QoS, identity of serving cell and UE capability to support LPP.

NOTE:
If the UE is in connected mode and step 2 was not performed immediately after step 1, the MME may not have the most current serving cell identity if there was an intra-eNodeB handover.

9.1.17.1
Positioning Measurement Establishment Procedure

3)
If the requested location information and the location accuracy within the QoS can be satisfied based on parameters received from the MME, e.g. cell identity, the E-SMLC may send a Location Response immediately. Otherwise, the E-SMLC determines the positioning method and instigates the particular message sequence for this method as described in clause 9.3a. If the position method returns position measurements, the E-SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the E-SMLC may use the current cell identity to derive an approximate location estimate. If an already computed location estimate is returned for an UE based position method, the E-SMLC may verify consistency with the current cell identity. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time still remains, the E-SMLC may instigate a further location attempt using the same or a different position method. If a vertical location co-ordinate is requested but the E-SMLC can only obtain horizontal co-ordinates, these may be returned.

9.1.17.2
Location Calculation and Release Procedure

4)
When a location estimate best satisfying the requested QoS has been obtained, the E-SMLC returns a Location Response to the MME 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 Response.

5)
The MME may determine the GMLC and emergency services client using the cell identity or the location estimate or according to some fixed association for the MME. The MME shall send a Subscriber Location Report to the GMLC carrying the IMEI and if available the IMSI and MSISDN of the UE, the event causing the message (EMERGENCY_CALL_ORIGINATION), and, if these were obtained in steps 2 to 4, the location estimate and its age and the indication received from E-SMLC whether the obtained location estimate satisfies the requested accuracy or not. The serving cell identity of the UE may also be sent if available. The MME shall include its own address. The MME may record charging information.

6)
The GMLC shall acknowledge receipt of the location estimate provided that the associated LRF serves the emergency services LCS client and the client is accessible. These conditions would normally be fulfilled if the LRF either already has created, or expects to later create, a record for the UE for the emergency services session as described in clause 9.8.4.

7)
The LRF associated with the GMLC treats the received location estimate as described in clause 9.8.4: e.g. may use the location information to assist routing of the emergency session to the PSAP/emergency centre and/or may transfer the location information to the emergency services LCS client immediately or upon request from the client. The LRF/GMLC may store the information received in step 5: e.g. may store the UE identity and the address of the MME. The LRF/GMLC may record charging information.

8)
At some point, MME determines that emergency service is no longer active (e.g., EPS bearer for emergency service is deactivated). 

9)
The MME may send a Subscriber Location Report to the GMLC carrying the same UE’s information as in step 5 and the event causing the message (EMERGENCY_CALL_RELEASE).
10) The GMLC shall acknowledge receipt of the location report from MME.
NOTE:
Determination of the GMLC in step 5 must ensure a match with any LRF/GMLC used by the IMS Core to assist with location retrieval for, and/or routing of, the IMS Emergency call as described in clause 9.8.4.
** Next **
9.4.5.4
Handover of an IMS Emergency Call with EPS/GPRS Access

Handover of the PS bearer for an established or not yet established IMS emergency call may occur within the PS domain (i.e. intra E-UTRAN, intra UTRAN, E-UTRAN to UTRAN, UTRAN to E-UTRAN or E-UTRAN to HRPD) as defined in TS 23.401 [41], TS 23.402 [44] and TS 23.060 [15]. Handover of an already established IMS emergency call may also occur from the PS domain to the CS domain using SRVCC as defined in TS 23.216 [43]. When such an event occurs in a context where location support for the emergency call is required on the source side, continuity of location support may be required on the target side. In this case, the location solution employed on the source and target access sides may stay the same or may change. In addition, some reconfiguration of the associated location server or servers (e.g. GMLC, LRF, E-SLP) may be needed whether or not the solution changes. Table 9.2a summarizes the support of all possible handover scenarios. Note that in all cases, the LRF that was originally assigned to the IMS emergency call as described in clause 9.8.4 must be retained after handover in order to avoid any impact to the emergency centre/PSAP. However, other location server changes (e.g. addition or removal of a GMLC) may occur following handover as summarized in Table 9.2a.

Table 9.2a: Location Reconfiguration Requirements for handover of an Emergency PS Bearer or IMS Emergency Call to support Location Continuity (Note 1)

	NOTE:
The source side can choose to send an update even with no active location.

	Source Access

Side(s)
	Target Access

Side(s)
	Source Location Solution
	Target Location Solution
	Reconfiguration Requirements

	E-UTRAN,

UTRAN PS
	E-UTRAN,

UTRAN PS
	TS 23.271
	TS 23.271
	Either (a) Source side SGSN or MME transfers the target side SGSN or MME identity to the source side GMLC

Or (b) Target side SGSN or MME transfers its own identity to the target side GMLC (Note 2)

Source or target side GMLC updates the LRF

LRF replaces the source side GMLC with the target side GMLC if the GMLCs are different

	E-UTRAN,

UTRAN PS
	E-UTRAN,

UTRAN PS
	TS 23.271
	OMA SUPL [38], [39]

(Note 3)
	Source side SGSN or MME transfers the target side SGSN or MME identity to the source side GMLC (Note 2)

Source side GMLC updates the LRF

LRF replaces the source side GMLC with a target side E-SLP

LRF transfers the UE identity or address (e.g. IP address) to the target side E-SLP when the UE location is next needed.

	E-UTRAN,

UTRAN PS
	E-UTRAN,

UTRAN PS
	OMA SUPL [38], [39]
	TS 23.271 (Note 3)
	Target side SGSN or MME transfers its own identity to the target side GMLC (Note 2)

Target side GMLC updates the LRF

LRF replaces the source side SUPL E-SLP with the target side GMLC

	E-UTRAN,

UTRAN PS
	E-UTRAN,

UTRAN PS
	OMA SUPL [38], [39]
	OMA SUPL [38], [39]
	None identified



	E-UTRAN
	HRPD
	TS 23.271
	OMA SUPL [38], [39]
	Source side MME transfers an HRPD indication and an HRPD identity if known (e.g. cell ID) to the source side GMLC (Note 2)

Source side GMLC updates the LRF

LRF replaces the source side GMLC with a target side E-SLP

LRF transfers the UE identity or address (e.g. IP address) to the target side E-SLP when the UE location is next needed.

	E-UTRAN,

UTRAN PS
	UTRAN CS

GERAN CS
	TS 23.271
	TS 23.271
	Either (a) Source side SGSN or MME transfers the target side SRVCC MSC identity to the source side GMLC

Or (b) Target side SRVCC MSC transfers its own identity to the target side GMLC (Note 2)

Source or target side GMLC updates the LRF

LRF replaces the source side GMLC with the target side GMLC if the GMLCs are different

	E-UTRAN,

UTRAN PS
	UTRAN CS

GERAN CS
	OMA SUPL [38], [39]
	TS 23.271
	Target side SRVCC MSC transfers its own identity to the target side GMLC (Note 2)

Target side GMLC updates the LRF

LRF replaces the source side SUPL E-SLP with the target side GMLC

	E-UTRAN
	1xRTT
	TS 23.271
	J-STD-036B [32]

(Note 4)
	Either (a) Source side MME transfers the 1xRTT Reference Cell ID to the source side GMLC

Or (b) A target side update occurs (Note 2, Note 4)

Source side GMLC or Target side updates the LRF (Note 4)

LRF replaces the source side GMLC with location support on the target side (Note 4)

	E-UTRAN
	1xRTT
	OMA SUPL [38], [39]
	J-STD-036B [32]

(Note 4)
	The target side updates the LRF (Note 4)

The LRF replaces the source side E-SLP with location support on the target side (Note 4)

	NOTE 1:
It is assumed that all handovers are intra-operator and that a single LRF is used by an operator for all IMS emergency calls. Use of more than one LRF is FFS.

NOTE 2:
A source side update should be configured if the control plane location is used on the source side but will not be used on the target side. A target side update should be configured if the control plane location will be used on the target side but was not used on the source side. An update on either the source or target side but not both should be configured when the control plane location solution is or may be used on both sides. No update is needed when a user plane location solution is used on both sides. The knowledge of the location solution can also be configured - e.g. and may depend on the access type, the location capabilities of the UE and whether a UE is roaming or not..

NOTE 3:
it is allowed to change location solution for an intra E-UTRAN or intra UTRAN PS handover as well as for inter-RAT PS handover although this is expected to be an unlikely scenario for handover within the same operator's networks.

NOTE 4:
actions on the target 1xRTT side are outside the scope of this TS.


Details concerning the interactions between the LRF, GMLCs, E-SLPs and any 1xRTT location servers to support the reconfiguration requirements in Table 9.2a are outside the scope of this TS. Support of location continuity by other entities is defined below in association with Figure 9.8h.
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Figure 9.8h: Support of Location Continuity for Handover of an IMS Emergency Call

1.
Following the request for an emergency call, the UE establishes an emergency PDN connection for E-UTRAN access as defined in TS 23.401 [41] or an emergency PDP context for UTRAN PS access as defined in TS 23.060 [15]. The UE may then establish an IMS emergency call as defined in TS 23.167 [36a] during which an LRF is assigned and a source location server (e.g. GMLC) may be chosen as described in clause 9.8.4

2.
At some later time, the serving MME or SGSN (hereafter referred to as the source SGSN or MME) may receive a request from an associated GMLC (hereafter referred to as the source GMLC) for the location of the UE if the location solution defined in this TS is used on the source access side.

3.
If step 2 occurs or if support for an NI-LR is required, the source SGSN or MME starts a location session with the serving RNC or an E-SMLC, in each case respectively, to obtain the location of the UE.

4.
A request is later sent to the source SGSN or MME from the serving eNodeB (for E-UTRAN access) or serving RNC (for UTRAN access) for a handover to a particular target eNodeB (for handover to E-UTRAN) or target RNC (for handover to UTRAN PS) or target MSC server (for handover to UTRAN CS or GERAN CS) or target cell associated with a particular 1xRTT MSC (for handover to 1xRTT) or HRPD target cell (for handover to HRPD).

5.
For handover to E-UTRAN, UTRAN PS, UTRAN CS or GERAN CS, the source MME or SGSN sends a Handover Request message to the target MME, SGSN, MSC server or MSC server (hereafter referred to as the target serving node) in each case respectively as defined in TS 23.401 [41], TS 23.060 [15] or TS 23.216 [43]. For handover from E-UTRAN to 1xRTT, the source MME initiates a handover to a target 1xRTT IWS using single radio voice call continuity procedures as described in TS 23.216 [43]. For handover from E-UTRAN to HRPD, this step does not occur.

6.
The rest of the handover preparation and execution procedure is completed as defined in TS 23.401 [41], TS 23.402 [44], TS 23.060 [15] or TS 23.216 [43].

7.
The location session started in step 3 may terminate normally before step 6 is complete. If not, the source SGSN or MME shall abort the session once step 6 is complete. This may lead to provision of a location estimate for the UE to the source SGSN or MME.

8a.
If the location solution defined in this TS is used on the source side and step 2 occurred, the source SGSN or MME returns a Provide Subscriber Location response to the source GMLC carrying any location estimate obtained previously for the UE. Depending on configuration information in the source SGSN or MME (e.g. which may be related to the source and target serving node identities, the location capabilities of the UE and whether the UE is roaming or not), the Provide Subscriber Location response may, except for handover to HRPD, convey the identity of the target serving node. In the case of handover to 1xRTT, the Provide Subscriber Location response may convey the Reference Cell ID.

8b.
If the location solution defined in this TS is used on the source side but steps 2 and 8a do not occur, the source SGSN or MME may depending on configuration information in the source SGSN or MME (e.g. as in step 8a) send a Subscriber Location Report to the source GMLC carrying the UE identity (IMSI, MSISDN and/or IMEI), an event type indicating handover and, except for handover to HRPD, the identity of the target serving node. In the case of handover to 1xRTT, the Subscriber Location Report may convey the Reference Cell ID.

9.
The source GMLC acknowledges the message in step 8b if this occurs.

10.
Steps 10 and 11 only apply when the target side supports a 3GPP access type (e.g. do not apply to 1xRTT or HRPD). Depending on configuration information in the target serving node (e.g. which may be related to the source and target serving node identities, the location capabilities of the UE and whether the UE is roaming or not), the target serving node may after handover in step 6 is complete send a Subscriber Location Report to a GMLC on the target side if the location solution defined in this TS will be used on the target side. The Subscriber Location Report carries the UE identity (IMSI, MSISDN and/or IMEI), an event type indicating handover and the identity of the target serving node. If the target serving node is an MSC, it will send the UE identity as received from source MME/SGSN in Handover Request message in step 5. If the MSC does not receive MSISDN from source MME/SGSN, MSISDN may be populated with a non-dialable callback number as specified in clause 6.4.3. However, no location estimate is included. The target serving node may determine the address of the target GMLC from configuration information.

11.
The target GMLC acknowledges the message in step 10.

12.
Reconfiguration of the LRF and the source and target location servers may occur as summarized in Table 9.2a which may involve removal of a source GMLC or E-SLP, assignment of a new target GMLC or E-SLP and/or updating of information in the LRF and in the source/target location server(s). The details of this step are outside the scope of this TS.

13.
If the LRF needs a location estimate for the UE after handover has occurred, it may instigate an MT-LR request via either the target GMLC if the location solution defined in this TS will be used on the target side or a target E‑SLP if the location solution defined in OMA SUPL [38], [39] will be used. This will involve a repetition of step 2 on the target side if the location solution defined in this TS is used. Steps 2 to 12 may also be repeated on the target side to support a further handover if the previous handover was to either E-UTRAN or UTRAN PS.

If target serving node is MME and it determines that emergency service is no longer active, the MME may send a Subscriber Location Report to the GMLC with the event (EMERGENCY_CALL_RELEASE) causing the message, see step 8-10 of figure 9-20.
** End **
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