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**** NEXT CHANGES ****
9.3a
LCS signalling procedures applicable to E-UTRAN

9.3a.1
UE Assisted and UE Based Positioning and Assistance Delivery

The following procedure depicts a positioning service transaction that is used by the E-SMLC to support UE based positioning, UE assisted positioning and delivery of assistance data. A single location request from the MME may invoke one or more transactions, in which each transaction may perform a single positioning service (e.g. UE assisted positioning, UE capability retrieval). RAN positioning procedures related to E-SMLC and UE communication are specified in TS 36.355 [47].
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Figure 9.8e: UE Assisted and UE Based Positioning and Assistance Delivery Procedure

Precondition:
A Correlation identifier allocated by MME had been passed to the E‑SMLC when the location session (i.e. EPC‑MT‑LR, EPC‑MO‑LR, or ECP‑NI‑LR) was initiated. The Correlation identifier must be assigned such that it can be used to identify the E‑SMLC serving the location session.

1.
The E-SMLC sends a Location Information message to the MME carrying a Downlink Positioning Information and the Correlation identifier which may request location information from the UE, provide assistance data to the UE or query for the UE capabilities.
2.
If the UE is in ECM-IDLE state (e.g. if the S1 connection was previously released due to data and signalling inactivity), the MME performs a network triggered service request as defined in [41] in order to establish a signalling connection with the UE.
3.
The MME forwards the Downlink Positioning Information to the serving eNodeB in a NAS Transport message conveyed by the S1-AP Transport Message. The MME includes a Routing identifier, in the NAS transport message, representing the Correlation identifier associated with the location session between the MME and E-SMLC.

4.
The eNodeB forwards the Downlink Positioning Information and Routing identifier to the UE by NAS Transport Message.

5.
The UE stores any assistance data provided in the Downlink Positioning Information and performs any positioning measurements and location computation requested by the Downlink Positioning Information.
6.
If the UE is in ECM-IDLE state, the UE instigates a UE triggered service request as defined in [41] in order to establish a signalling connection with the MME.
7.
The UE returns any location information obtained in step 5 or returns any capabilities requested in step 4 to the eNodeB in an Uplink Positioning Information included in the NAS Transport message. The Uplink Positioning Information may alternatively carry a request for further assistance data. The UE shall also include the Routing identifier in the NAS Transport Message received in step 4.

8.
The eNodeB forwards the Uplink Positioning Information and Routing identifier to the MME in a NAS Transport message.

9.
The MME forwards the Uplink Positioning Information and the Correlation identifier to the E-SMLC, based on the received Routing identifier, in a Positioning Response. Steps 6 to 9 may be repeated if the UE needs to send multiple messages to respond to the request received in Step 4. Steps 1 to 9 may be repeated to send new assistance data, and to request further location information and further UE capabilities.

NOTE:
The DL Positioning Information messages can be asynchronous. Once the E-SMLC sends at least one DL Positioning Information message towards the UE (steps 1-4), the UE can then send zero or more UL Positioning Information messages towards the E-SMLC (steps 6-9). The UE includes the same Routing identifier in each subsequent message.

9.3a.2
Network Assisted and Network Based Positioning Procedure

The following procedure is used by the E-SMLC to support network assisted and network based positioning. RAN positioning procedures related to E-SMLC and eNodeB communication are specified in TS 36.455 [48].
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Figure 9.8f: Network Assisted and Network Based Positioning Procedure

Precondition:
A Correlation identifier allocated by the MME had been passed to the E‑SMLC when the location session (i.e. EPC‑MT‑LR, EPC‑MO‑LR, or EPC‑NI‑LR) was initiated.

1.
The E-SMLC sends a Location Information message to the MME carrying Network Positioning Information and Correlation identifier which may request location information for the UE from the E-UTRAN.
2.
If the UE is in ECM-IDLE state (e.g. if the S1 connection was previously released due to data and signalling inactivity), the MME performs a network triggered service request as defined in TS 23.401 [41] in order to establish a signalling connection with the UE.
3.
The MME sends a Network Positioning Information message conveyed in a S1-AP Transport Message to the serving eNodeB for the UE. The MME includes a Routing identifier in the S1-AP Transport Message, representing the E-SMLC associated with the location session.

4.
The eNodeB obtains any location information for the UE requested in step 3.

5.
The eNodeB returns a Network Positioning Information message to the MME, conveyed in a S1-AP Transport Message, containing the location information obtained in step 4. The eNodeB shall also include the Routing identifier in the S1-AP Transport Message received in step 3.

6.
The MME returns the Network Positioning Information received in step 5 to the E-SMLC based on the received Routing identifier. Steps 1 to 6 may be repeated to request further location information and further E-UTRAN capabilities.

NOTE:
The Network Positioning Information messages can be asynchronous. Once the E-SMLC sends at least one Network Positioning Information message towards the eNodeB (steps 1-3), the eNodeB can then send zero or more Network Positioning Information messages towards the E-SMLC (steps 5-6). The eNodeB includes the same Routing identifier in each subsequent message.

**** NEXT CHANGES ****
9.4.3a
Procedures in the MME

After the MME has requested a location service for a particular UE from an E-SMLC, certain events may occur that may temporarily or permanently interfere with the location service attempt. For each such event notified to the MME, the MME shall employ one of the following error recovery actions.

Abort the Location Service:

This action shall be employed for any event that permanently impedes a location service attempt, such as loss of the radio channel to the target UE or handover to a different MME. When such an event is notified to the MME, it shall cancel the current location service attempt and the associated signalling dialogue with the E-SMLC by sending a "location abort" message to the E-SMLC. The "location abort" message shall contain the reason for the location procedure cancellation. The MME shall then return an error response to the client or network entity (e.g. GMLC) from which the location request was originally received. The MME shall also release all resources specifically allocated for the location attempt.

The following table indicates the appropriate error recovery procedure for certain events. For events not listed in the table, the MME need take no action.

Table 9.2a: LCS Error Recovery Procedures in the MME for certain Events

	Event
	MME Error Recovery

	UE Detach
	Abort

	Inter MME Tracking Area Update
	Abort

	E-UTRAN to UTRAN Routing Area Update
	Abort 

	Inter MME and inter RAT handover
	Abort

	RRC or S1 connection release not due to User Inactivity (Note 1)
	Abort


Note 1:
the MME can determine the reason for an S1 connection release requested by the eNodeB from the Cause IE included in the UE Context Release Request message – see 3GPP TS 36.413 [X].
Release S1 Connection and Preserve the Location Service

This action shall be employed when the MME receives a UE Context Release Request from the serving eNodeB where the cause IE indicates user inactivity. The MME shall release the S1 connection but shall preserve and retain associated context information for the location service.
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