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5.2.1
Downlink Position Method Support (FFS)


An E-SMLC can interact with any eNodeB reachable from any of the MMEs with signaling access to the E-SMLC in order to obtain location related information to support the downlink position method. Location related information may be obtained either once on demand or on a repeated and triggered basis. The information can include timing information for the eNodeB in relation to either absolute GNSS time or timing of other eNodeBs and information about the supported cells including PRS schedule.

Signalling access between the E-SMLC and eNodeB is via any MME with signalling access to both the E-SMLC and eNodeB.

[...]
5.3.2
eNode B

The eNode B is a network element of E-UTRAN that may provide measurement results for position estimation and makes measurements of radio signals for a target UE and communicates these measurements to an E-SMLC.

The eNode B may make its measurements in response to requests (e.g., from the E-SMLC), or it may autonomously measure and report regularly or when there are significant changes in radio conditions (e.g., changes in the E-UTRAN GPS timing of cell frames).

Editor’s Note: Autonomous measurement and periodic measurement reporting by eNode B is FFS

[...]
6.5.1
Protocol Layering 

Figure 6.5.1-1 shows the protocol layering used to support transfer of LPPa PDUs between an E-SMLC and eNode B. 


The LPPa protocol is transparent to the MME. The MME routes the LPPa PDUs transparently based on a short Routing ID (FFS) over the S1 interface without knowledge of the involved LPPa transaction. It carries the LPPa PDUs over S1 interface either in UE associated mode or non-UE associated mode.
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Figure 6.5.1-1: Protocol Layering for E-SMLC to eNode B Signalling

6.5.2
LPPa PDU Transfer for UE Positioning

Figure 6.5.2-1 shows LPPa PDU transfer between an E-SMLC and eNode B to support positioning of a particular UE.
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Figure 6.5.2-1: LPPa PDU Transfer between an E-SMLC and eNode B for UE Positioning

1.
Steps 1 to 3 are triggered when the E-SMLC needs to send an LPPa message to the serving eNode B for a target UE as part of an LPPa positioning activity. The E-SMLC then sends an LCS-AP PDU to the MME carrying an LPPa PDU comprising the message.

2.
If the UE is in ECM-IDLE state, the MME performs a network triggered service request as defined in TS 23.401 [19] in order to establish a signalling connection with the UE and assign a serving eNode B.

3.
The MME forwards the LPPa PDU to the serving eNode B in an S1AP Downlink UE Associated LPPa Transport message over the S1 signalling connection corresponding to the UE and includes the Routing  ID (FFS) related to the E-SMLC. The MME need not retain state information for this transfer – e.g. can treat any response in step 4 as a separate non-associated transfer.

4.
Steps 4 and 5 are triggered when a serving eNode B needs to send an LPPa message to the E-SMLC for a target UE as part of an LPPa positioning activity. The eNode B then sends an LPPa PDU to the MME in an S1AP Uplink UE Associated LPPa Transport message and includes the Routing ID received in step 3 and the current ECGI.

5.
The MME forwards the LPPa PDU to the E-SMLC associated with the Routing ID received in step 4 in an LCS-AP PDU and includes the ECGI. Steps 1 to 5 may be repeated.


6.5.3
LPPa PDU Transfer for Positioning Support


Figure 6.5.3-1 shows LPPa PDU transfer between an E-SMLC and eNode B when related to gathering data from the eNodeB for positioning support for all UEs.
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Figure 6.5.3-1: LPPa PDU Transfer between an E-SMLC and eNode B for obtaining eNodeB Data

1.
Steps 1 and 2 are triggered when the E-SMLC needs to send an LPPa message to an eNode B to obtain data related to the eNodeB. The E-SMLC determines an MME with access to the eNodeB and then sends an LCS-AP PDU to the MME carrying an LPPa PDU and the identity of the eNodeB.

2.
The MME forwards the LPPa PDU to the identified eNode B in an S1AP Downlink Non UE Associated LPPa Transport message and includes the Routing ID (FFS) related to the E-SMLC. The MME need not retain state information for this transfer – e.g. can treat any response in step 3 as a separate non-associated transfer.

3.
Steps 3 and 4 are triggered when an eNode B needs to send an LPPa PDU to an E-SMLC containing data applicable to the eNB. The eNode B determines an MME with access to the E-SMLC and then sends an LPPa PDU to the MME in an S1AP Uplink Non UE Associated LPPa Transport message. The eNodeB includes the Routing ID related to the E-SMLC received at step 2.

4.
The MME forwards the LPPa PDU to the E-SMLC associated to the Routing ID indicated in step 3 in an LCS-AP PDU. Steps 1 to 4 may be repeated.

[...]
7.2.1
LPPa Procedures

Positioning and data acquisition procedures between an E-SMLC and eNodeB are modelled as transactions of the LPPa protocol using the procedures defined in this specification.  A procedure consists of a single operation of one of the following types:

· Transfer of location information for a particular UE (e.g. positioning measurements)

· Transfer of information applicable to the eNodeB (e.g. eNB timing differences)

NOTE 1:
exchange of capabilities between an eNodeB and E-SMLC and transfer of assistance data may not be needed (e.g. since capability information can be provisioned through O&M)

NOTE 2:
The procedures defined in this section are not necessarily elementary procedures as defined in the stage 3 LPPa specification.  One procedure in this section may be realised by one or more elementary procedures of the LPPa protocol.
Parallel procedures between the same E-SMLC and eNodeB are supported, with the restriction that parallel procedures concerning the same positioning method are not supported (the exact scope of this restriction is FFS).

For possible extensibility, the protocol is considered to operate between a generic "access node" (e.g. eNodeB) and a “server” (e.g. E-SMLC). A procedure may be initiated by either end.
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Figure 7.2.1-1: A single LPPa procedure

Figure 7.1.2-1 shows a single LPPa procedure.  The request in step 1 is optional.  The procedure is terminated in step 2 in the case of a UE associated procedure. For a non-UE associated procedure to gather information concerning the access node, additional responses may be allowed (e.g. sending of updated information periodically and/or whenever there is some significant change). In this case, the procedure may be ended after some additional responses.

7.2.2
LPPa procedure types

7.2.2.1
Location information transfer

The term “location information” applies both to an actual position estimate and to values used in computing position (e.g., radio measurements or positioning measurements).  It is delivered either in response to a request or unsolicited.
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Figure 7.2.2‑1: Location information transfer

1.
The server optionally (FFS) sends a a request for location related information to the eNode B, and may indicate the type of location information needed and associated QoS. The server also indicates whether this refers to a particular UE or only to the access node.

Editor’s Note: If the eNode B is not permitted to initiate delivery of location information, then step 1 in this procedure would become mandatory.

2.
Either in response to step 1 or unilaterally, the eNode B transfers location related information to the server. The location related information transferred should match the location related information requested in step 1 if step 1 occurs.

3.
Optionally (e.g., if requested in step 1 if step 1 occurs), the eNode B may transfer additional location related information to the server in one or more additional LPPa messages.

[...]
8.2.3.2.2
Assistance Data Delivery between E-SMLC and eNode B


The purpose of this procedure is to enable the eNode B to provide assistance data to the E-SMLC, for subsequent delivery to the UE using the procedures of subclause 8.2.3.2.1 or for use in the calculation of positioning estimates at the E-SMLC.

[...]
8.4
Downlink Supporting Procedures
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