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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 [r2].
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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 EPC‑NI‑LR) was initiated.

1.
The E-SMLC sends a Location Information message to the MME carrying 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.
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 associated with the positioning session between the MME and E-SMLC. (See editor's note below on Routing identifier) 

3.
The eNodeB forwards the Downlink Positioning Information and Routing identifier to the UE by NAS Transport Message.

4.
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.

5.
The UE returns any location information obtained in step 4 or returns any capabilities requested in step 3 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 3.

6.
The eNodeB forwards the Uplink Positioning Information and Routing identifier to the MME in a NAS Transport message.

7.
The MME forwards the Uplink Positioning Information and the Correlation identifier to the E-SMLC in a Location Information message.. Steps 5 to 7 may be repeated if the UE needs to send multiple messages to respond to the request received in Step 3. Steps 1 to 7 may be repeated to send new assistance data, and to request further location information and further UE capabilities.
NOTE:
The Location Information messages can be asynchronous. Once the E-SMLC sends at least one Location Information message towards the UE (steps 1-3), the UE can then send zero or more UP Positioning Information messages towards the E-SMLC (steps 5-7). The UE includes the same Routing identifier in each subsequent message.

Editor's Note:
For steps 2 and 7, a choice between the two following possibilities to be finalized pending RAN specification of UP and DL Positioning Information:     (1) If the session identification that can identify Correlation identifier is not included in the DL and UP Positioning Information then the MME assigns a Routing identifier that represents the Correlation identifier, and retains the Routing identifier for the duration of the location session so that the MME can map the Routing identifier to Correlation identifier when the MME receives S1-AP Transport Message in Step 6.    (2) If session identification that can identify Correlation identifier is included in the DL and UP Positioning Information then the Routing identifier represents the E-SMLC identity and the Routing identifier does not need to be retained by the MME.

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 eNode B communication are specified in [r3].
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Figure 9.8f: Network Assisted and Network Based Positioning Procedure

Precondition:
A Location Request 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.
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 associated with the location session between the MME and E-SMLC. (See editor's note below on Routing identifier) 

3.
The eNodeB obtains any location information for the UE requested in step 2.

4.
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 3. The eNodeB shall also include the Routing identifier received in step 2.

5.
The MME returns the Network Positioning Information received in step 4 and theCorrelation identifier to the E-SMLC. Steps 1 to 5 may be repeated to request further location information and further E-UTRAN capabilities.
NOTE:
The Location Information messages can be asynchronous. Once the E-SMLC sends at least one Location Information message towards the eNodeB (steps 1-2), the eNodeB can then send zero or more Network Positioning Information messages towards the E-SMLC (steps 4-5). The eNodeB includes the same Routing identifier in each subsequent message.

Editor's Note:
For steps 2 and 5, a choice between the two following possibilities to be finalized pending RAN specification of Network Positioning Information:   (1) If session identification that can identify Correlation identifier is not included in the Network Positioning Information then the MME assigns a Routing identifier that represents the Correlation identifier, and retains the Routing identifier for the duration of the location session so that the MME can map the Routing identifier to Correlation identifier when the MME receives Location Information message in step 4.    (2) If session identification that can identify Correlation identifier is included in the Network Positioning Information then the Routing identifier represents the E-SMLC identity and the Routing identifier does not need to be retained by the MME.
9.3a.x
Obtaining Non-UE Associated Network Assistance Data
The following procedure is used by the E-SMLC to support network assisted and network based positioning. This procedure is not associated with a UE location session. It is used in a MME LCS stateless manner to obtain network assistance data from an eNodeB. RAN positioning procedures related to E-SMLC and eNodeB communication are specified in [r3].
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Figure 9.8x(new): Obtaining Network Assisted Data
1.
The E-SMLC sends a Location Information message to the MME carrying a Network Positioning Information which may request eNodeB positioninformation from the E-UTRAN. The target eNodeB identity and E-SMLC identity are included for MME routing purposes.

2.
The MME sends a Network Positioning Information message to the eNodeB, conveyed in a S1-AP Transport Message. The MME includes a Routing identifier that represents the E-SMLC identity. This Routing identifier is not dynamically retained at the MME (i.e., the MME remains LCS stateless).
3.
The eNodeB obtains position information related to the eNodeB.

4.
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 3. The eNodeB also includes the Routing identifier received in step 2.

5.
The MME returns the Network Positioning Information received in step 4 to the E-SMLC. The MME determines the E‑SMLC from the Routing identifier received in step 4. Steps 4 and 5 may be repeated, using the same Routing identifier if the eNB has multiple messages to respond to the request in Step 2. Steps 1 to 5 may be repeated to request further location information and further E-UTRAN capabilities.

NOTE:
The Location Information messages can be asynchronous. Once the E-SMLC sends at least one Location Information message towards the eNodeB (steps 1-2), the eNodeB can then send zero or more Network Positioning Information messages towards the E-SMLC (steps 4-5).
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