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1. Introduction
Stage 2 has defined the SLs reference point between MME and E-SMLC. Stage 3 defines the protocol details to implement this reference point. This contribution defines aspects related to the procedures to be supported over the SLs reference point.
2. Reason for Change

The "LCS-AP Procedures" chapter in 3GPP TS 29.171 is currently undefined.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.171
* * * First Change * * * *
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* * * Next Change * * * *

6
LCS-AP Procedures


6.1
General
The LCS-AP interface can be divided into the following procedures:
-
Location service request procedure
-
Location information exchange procedure
The E-UTRAN positioning capabilities are intended to be forward compatible to other access types and other position methods, in an effort to reduce the amount of additional positioning support needed in the future. This goal also extends to user plane location solutions such as OMA SUPL [a]. 

6.2
Procedures Applicable to LCS-AP
6.2.x
Location Request
6.2.x.1
General
The purpose of location request procedure is to obtain the location estimate for a target UE in E-UTRAN. This message is sent from the MME to the E-SMLC.
6.2.x.2
Successful Operation
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Figure 6.2.x.2-1 Location Request Procedure, Successful Operation 
The initiator (MME) of the location request sends a LCS-AP Location Request to the E-SMLC associated with the current serving cell for the target UE. The message contains the following mandatory (M), conditional (C) and optional (O) information, where conditional parameters are required if available.

-
Location Type (M)

-
Cell Identifier (M)

-
LCS Client Type (C)

-
LCS Priority (C)

-
LCS QoS (C)

-
UE Positioning Capability (O)
-
Include Velocity (O)
-
IMSI of target UE (O)
-
IMEI of target UE (O)
Editor's Note: The parameters for LCS-AP Location Request are FFS.
The Location Type IE indicates the type of Location Information being requested. The following types are supported:

-
Current geographic location estimate

-
Location assistance data for the target UE

If the location estimate is requested, the E-SMLC performs positioning procedure on the target UE using a particular position method or a combination of more than one positioning method based on the UE capability. If UE capability is unknown, the E-SMLC shall instigate only network based positioning methods (e.g. E-CID but not GPS or OTDOA).

Alternatively, if assistance data was requested, the E-SMLC may provide positioning assistance data to the UE. The E-SMLC may invoke the following LCS-AP procedures to get assistant data:

-
Connection Oriented Information Transfer
-
Connectionless Information Transfer
If a location estimate was requested and was subsequently obtained, the E-SMLC shall return a LCS-AP Location Response to the initiator of the location request. This message contains the following mandatory (M), conditional © and optional parameters (O).
-
Location Estimate (M).
-
Velocity estimate (C).
-
Positioning Data (C).

If assistance data was instead requested for an UE and the E-SMLC was able successfully to transfer this to the UE, the E-SMLC shall return a LCS-AP Location Response to the initiator of the location request (MME). This message shall contain no parameters. The absence of a LCS Cause parameter in this case implies that the transfer was successful.
6.2.x.3 
Unsuccessful Operation
If the E-SMLC is unable to obtain any of the location information requested or if requested LCS assistance data could not be transferred, the E-SMLC shall return a LCS-AP Location Response to the initiator of the Location Request carrying the following parameters:

-
LCS Cause (M)

-
Positioning Data (O)

6.2.y
Location Information Exchange
6.2.y.1
Connection Oriented Information Transfer
6.2.y.1.1
General
The Connection Oriented Information transfer procedure enables two-way transfer of LPP and LPPa messages between an E-SMLC and a MME. The procedure is only valid while a location request procedure for the target UE is ongoing. This procedure makes use the same SCTP connection as the location request procedure for the particular target UE.
6.2.1 6.2.y.1.2
Successful Operation
6.2.2 
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6.2.3 Figure 6.2.y.1.2-1 Connection Oriented Information, Successful Operation
The initiator of the procedure (E-SMLC or MME) with a LPP or LPPa message to transfer concerning a particular target UE sends a LCS-AP Connection Oriented Information message to a recipient carrying the following parameters:

-
APDU (M);

The APDU could contain an LPP ARPU when communicating between the E-SMLC and the target UE or an LPPa ARPU when communicating between the E-SMLC and serving eNB. The MME shall forward this to the serving eNB for the target UE. 

If the intended recipient is the E-SMLC for a target UE, the message is terminated in the E-SMLC. The E-SMLC shall then perform interpretation of the APDU.
Editor's Note: It is FFS whether the procedure is transparent to the MME or some MME involvement is needed.
6.2.y.1.3
Abnormal Conditions

At an intermediate entity, if a received LCS-AP Connection Oriented Information message contains unrecognized information or if the message cannot be sent on, the message shall be discarded.

At the recipient entity, if a received LCS-AP Connection Oriented Information message contains invalid or unrecognized information for LCS-AP, any ongoing positioning procedure shall be terminated and the associated resources may be released. If the recipient is a MME, the E-SMLC shall be notified – e.g. using a LCS-AP Reject or Abort. If the recipient is an E-SMLC, a new positioning attempt (e.g. using a different position method) may be started.
6.2.y.2
Connectionless Information Transfer
6.2.y.2.1
General
The Connectionless Information transfer procedure enables two-way transfer of LPPa messages between an E-SMLC and a MME when there is no existing signalling connection association. This procedure can be used to query eNBs for the information not related to a UE connection, such as Timing information on the eNB.
6.2.y.2.2
Successful Operation
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Figure 6.2.y.2.2-1 Connectionless Information Procedure, Successful Operation
The initiator of the procedure (either E-SMLC or MME) sends a LCS-AP Connectionless Information message to a recipient carrying the following parameters:

-
Source Entity (M)

-
Destination Entity (M)

-
APDU (M)

-
Return Error Request (O)

The source entity identifies the sender. The recipient entity identifies the final destination. The APDU contains a LPPa APDU to be transferred. The Return Error Request may be included to request notification in the event of unsuccessful transfer and indicate the type of notification needed. If the recipient entity is not the final destination, the recipient shall transfer the LCS-AP Connectionless Information message to either the final destination or an intermediate entity capable of forward it to the final destination.
Editor's Note: It is FFS whether the procedure is transparent to the MME or some MME involvement is needed.
6.2.y.2.3
Unsuccessful Operation

If the message cannot be transferred by an intermediate entity or destination entity and the Return Error Request is not included, the message shall be discarded. If the Return Error Request is included, the intermediate or destination entity shall, depending on the Return Error Request type, send a LCS-AP Connectionless Information message to, or towards, the original source containing the following parameters:

-
Source Entity (M)

-
Destination Entity (M)

-
APDU (C)

-
Return Error Cause (M)

The Source entity shall indicate the Destination Entity in the original received message. The Destination Entity shall indicate the Source Entity in the original message. The Return Error cause shall indicate the reason for unsuccessful transfer. The APDU shall, depending on the Return Error Request type, contain any originally received APDU.

If a received LCS-AP Connectionless Information message containing a Return Error Cause cannot be transferred by an intermediate entity, it shall be discarded with no return error message.

6.2.y.2.4
Abnormal Conditions

At an intermediate entity, if a received LCS-AP Connectionless Information message contains unrecognized or invalid information, the message shall be discarded. 

At the recipient entity, if a received LCS-AP Connectionless Information message contains invalid or unrecognized information as defined for LCS-AP, the message shall be discarded. 

6.3
Exception Procedures
6.3.x
Location Abort
6.3.x.1
General
The purpose of the Location Abort procedure is to cancel an ongoing positioning attempt or the request for assistance data. This message can be sent from the MME to the E-SMLC.
6.3.x.2
Normal Operation
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Figure 6.3.x.2-1 Location Abort Procedure, Normal Operation
The MME sends a LCS-AP Location Abort message to the E-SMLC across the SLs interface. The message is sent using connectionless procedures and may contain a LCS Cause parameter indicating the reason of cancellation. 
On receipt of this message, the E-SMLC shall stop the positioning transactions of the target UE and may release any resources previously allocated. If the E-SMLC has not yet returned a LCS-AP Location Response message to the initiator, it shall return this message containing a LCS Cause indicating an abort and, optionally, positioning data. 
6.3.x.3
Abnormal Conditions

At the recipient entity, if no ongoing location transaction for the target UE is found, the recipient entity shall discard the received LCS-AP Rest message with no return error message. 
6.3.y
Reset
6.3.y.1
General
The Reset procedure is an optional procedure applicable to the LCS-AP. It enables an E-SMLC or a MME that has undergone a failure with loss of location service transactions to indicate this to a partner entity. The recipient entity can then release its own connection and transaction resources. The Reset procedure may not be applicable when only a limited part of an E-SMLC or a MME has suffered a failure, since error recovery procedures specific to individual connections and transactions may then be used.
6.3.y.2
Normal Operation

[image: image5.emf] 

  Endpoint A  

RESET  

Endpoint B  

RESET ACK NOWLEDGE  


Figure 6.3.y.2-1 Reset Procedure, Normal Operation
In the event of a failure at an E-SMLC or a MME that results in the loss of location service transactions, a LCS-AP Reset message may be sent to the partner entity across the SLs interface. The message carries no parameters and is sent using connectionless procedures. The sending entity shall ensure that all information on location service transactions to the other entity is reinitialized to indicate no existing connections and transactions.
On receiving a LCS-AP Reset message, the recipient entity (E-SMLC or MME) shall clear all references and state information for the location service transactions to the sending entity and shall release any associated resources. The recipient entity shall then return a LCS-AP Reset Acknowledge message.

6.3.y.3
Abnormal Conditions

If the initiating entity (E-SMLC or MME) receives no response to a LCS-AP Reset message during an O&M administered time period, it shall resend the LCS-AP Reset message. For successive no response conditions, sending shall occur a maximum of "n" times, where "n" is an O&M administered parameter. Following "n" unsuccessful, reset attempts, the procedure shall be terminated and maintenance shall be informed.
6.x
Error Handling
6.x.1
Protocol Errors
6.x.2
Restoration and Recovery
6.x.y
Abnormal Conditions

If an ongoing location request is preempted at the initiator by an inter-eNB handover and MME relocation, or if the main signalling link to the target UE is lost or released or if there is a timeout waiting for the positioning response, or any other abnormal conditions for which the positioning procedure cannot be maintained, the MME shall send a LCS-AP Location Abort message to the E-SMLC to terminate the positioning procedure.
If the E-SMLC cannot proceed with positioning due to some protocol violation or error condition (e.g. inter-eNB handover), it shall return a LCS-AP Location Response message to the initiator containing a LCS cause and, optionally, positioning data. The recipient entity need not reply to this message at the LCS-AP level. However, the recipient entity may return a LCS-AP Location Abort message which shall not be treated as an error by the E-SMLC.
6.x.z
Overload

If an E-SMLC is in overload condition, it may reject a LCS-AP Location Request by returning a LCS-AP Location Response containing a LCS Cause parameter indicating congestion. The initiator of the location requests (i.e. MME) may reduce the frequency of later location requests until rejection due to overload has ceased. In reducing the frequency of location service requests, the MME shall reduce lower priority requests, to zero if necessary, before reducing the frequency of higher priority requests. An E-SMLC shall similarly reject location requests of a lower priority, to zero if necessary, due to overload before rejecting location requests of a higher priority. An E-SMLC in overload condition may optionally employ the following procedures to alleviate overload:

a)
Allow higher priority location service requests to preempt lower priority requests for which location service procedures are already in progress.

b)
Abort lower priority location service requests already in progress.

c)
Reduce the supported QoS for lower priority requests for a location estimate – e.g. by reducing accuracy or increasing response time.

d)
Employ UE based positioning methods, where supported by the target UE and the E-SMLC, rather than UE assisted or network based methods (except TA).

The priority of a location request shall be defined according to the value in the LCS Priority parameter. If this parameter is absent in a LCS-AP Location Request, the lowest priority shall be assumed.
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