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START OF CHANGE
7
Functions of SLmAP

The SLmAP protocol has the following functions:

-
UTDOA Measurement Information Transfer. This function allows the E-SMLC to exchange measurement information with the LMU for the purpose of UTDOA positioning.

-
SLm interface management.  This function allows initialization of the SLm interface and exchange of capability information between the E-SMLC and LMU.

-
Reporting of general error situations.  This function allows proper error reporting and handling.

Table 7.1: Mapping between SLmAP functions and LPPa EPs

	Function
	Elementary Procedure(s)

	UTDOA Measurement Information Transfer
	a) Measurement 

b) Measurement Update

c) Measurement Abort

	SLm Interface Management
	a) SLm Setup 

b) Reset 

	Reporting of general error situations
	Error Indication 


Editor’s note:  Names for EPs are FFS.

NEXT CHANGE
8.1
List of SLmAP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Editor’s note:  Names for EPs and messages are FFS.

Table 8.1.1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Measurement 
	MEASUREMENT  REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT FAILURE

	SLm Setup
	SLm SETUP REQUEST
	SLm SETUP RESPONSE
	SLm SETUP FAILURE

	Reset
	RESET REQUEST
	RESET ACKNOWLEDGE
	


Table 8.1.2: Class 2 procedures

	Elementary Procedure
	Message

	Measurement Update
	MEASUREMENT UPDATE

	Measurement Abort
	MEASUREMENT ABORT

	Error Indication
	ERROR INDICATION


The following applies concerning interference between Elementary Procedures:

-
The Reset procedure takes precedence over all other EPs.

NEXT CHANGE
8.2.1
Measurement 

8.2.1.1
General

The purpose of the UTDOA Measurement procedure is to allow the E-SMLC to request the LMU to perform and report UL RTOA measurements for the purpose of UTDOA positioning.

8.2.1.2
Successful Operation
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Figure 8.2.1.2.1: Measurement procedure. Successful operation.

The E-SMLC initiates the procedure by sending a MEASUREMENT REQUEST message to the LMU.  If the requested measurement has been successful, the LMU shall reply with a MEASUREMENT RESPONSE message.
NEXT CHANGE
8.2.1.3
Unsuccessful Operation


[image: image3.emf] 

E - SMLC  

MEASUREMENT FAILURE  

LMU  

MEASUREMENT REQUEST  



Figure 8.2.1.3.1: Measurement procedure. Unsuccessful operation.

If the LMU cannot successfully measure UL RTOA for the target UE, it shall respond with a MEASUREMENT FAILURE message indicating the cause of the failure.
NEXT CHANGE
8.2.2
Measurement Update

8.2.2.1
General

The purpose of the Measurement Update Procedure is to notify the LMU of a change in the previously signalled measurement configuration for one or more cells, for the UE being positioned. The message may include SRS configuration only for cells where the configuration has changed. 
NEXT CHANGE
8.2.2.2
Successful Operation
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Figure 8.2.2.2.1: Measurement Update: Successful Operation.
The E-SMLC initiates the procedure by sending a MEASUREMENT UPDATE message.

FFS: Correlation of UPDATE/ABORT Procedures with Measurement procedure.
NEXT CHANGE
8.2.2.4 Abnormal Conditions

If the LMU cannot identify the previously requested measurement to be modified, it shall ignore the MEASUREMENT UPDATE message without taking further action.
NEXT CHANGE
8.2.3
Measurement Abort 

8.2.3.1
General

The purpose of the Measurement Abort Procedure is to enable the E-SMLC to abort  an on-going measurement request.  
NEXT CHANGE
8.2.3.2
Successful Operation
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Figure 8.2.3.2.1: Measurement Abort Procedure: Successful Operation.
The E-SMLC initiates the procedure by sending a MEASUREMENT ABORT message.

Upon receiving this message, the LMU shall terminate the on-going Measurement procedure and may release any resources previously allocated. 
FFS: Should we specify an ABORT for one or more cells?
NEXT CHANGE
8.2.3.4 Abnormal Conditions

If the LMU cannot identify the previously requested measurement to be aborted, it shall ignore the MEASUREMENT ABORT message without taking further action.
NEXT CHANGE
8.3.2.2.1
Reset Procedure Initiated from the E-SMLC
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Figure 8.3.2.2.1.1: Reset procedure initiated from the E-SMLC.
In the event of a failure at the E-SMLC, which has resulted in the loss of some or all transaction reference information, a RESET REQUEST message should be sent to the LMU.

At reception of the RESET REQUEST message the LMU shall abort any other ongoing procedure (except another Reset procedure) on the same SLm interface, delete any measurement information related to the E-SMLC, release associated resources, and respond with the RESET ACKNOWLEDGE message.

NEXT CHANGE
8.3.2.2.2
Reset Procedure Initiated from the LMU
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Figure 8.3.2.2.2.1: Reset procedure initiated from the LMU.
In the event of a failure at the LMU, which has resulted in the loss of some or all transaction reference information, a RESET REQUEST message shall be sent to the E-SMLC.

At reception of the RESET REQUEST message the E-SMLC shall abort any other ongoing procedure (except another Reset procedure) on the same SLm interface, delete any measurement information related to the LMU, release associated resources, and respond with the RESET ACKNOWLEDGE message
NEXT CHANGE
9.1.1
MEASUREMENT REQUEST

This message is sent by the E-SMLC to request the LMU to make a UL RTOA measurement or one or more ports. 

Direction: E-SMLC (  LMU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2
	
	YES
	reject

	SLmAP Transaction ID
	M
	
	9.2.3
	
	YES
	reject

	UL RTOA Measurement Configuration
	M
	
	· 9.2.4
	
	YES
	reject


NEXT CHANGE
9.1.2
MEASUREMENT RESPONSE

This message is sent by the LMU to report requested UL RTOA measurements for one or more cells for the target UE. 

Direction: LMU (  E-SMLC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2
	
	YES
	reject

	SLmAP Transaction ID
	M
	
	9.2.3
	
	YES
	reject

	UL RTOA measurements
	M
	
	9.2.5
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


NEXT CHANGE
9.1.3
MEASUREMENT FAILURE

This message is sent by the LMU to report measurement failure.

Direction: LMU (  E-SMLC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2
	
	YES
	reject

	SLmAP Transaction ID
	M
	
	9.2.3
	
	YES
	reject

	Cause
	M
	
	9.2.10
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


NEXT CHANGE
9.1.x
MEASUREMENT UPDATE
This message is sent by the E-SMLC to indicate to the LMU that the previously signalled measurement configuration for the target UE has changed for one or more cells, and to convey a new measurement configuration. 

Direction : E-SMLC (  LMU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2
	
	YES
	reject

	SLmAP Transaction ID
	M
	
	9.2.3
	
	YES
	reject

	UL RTOA Measurement Configuration
	M
	
	9.2.4
	
	YES
	reject


NEXT CHANGE
9.1.y
MEASUREMENT ABORT
This message is sent by the E-SMLC to request the LMU to abort the measurement procedure identified by the SLmAP Transaction ID. 
FFS: Should we specify an ABORT for one or more cells?
Direction : E-SMLC (  LMU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2
	
	YES
	reject

	SLmAP Transaction ID
	M
	
	9.2.3
	
	YES
	reject


NEXT CHANGE
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NEXT CHANGE
9.2.5
UL RTOA Measurements

The purpose of the UL RTOA Measurements IE is to signal UL RTOA measurement results to the E-SMLC.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	ULRTOAMeasurements
	M
	<0..maxNoULRTOA>
	
	Information below included for each UL RTOA measurement

	  >LMU Port ID

FFS Whether to signal this
	M
	
	INTEGER (0..16, …)
	LMU Port ID

	  >UL RTOA
	M
	
	INTEGER 

(…, -384000.. 384000, …)

FFS: RAN4 to confirm.
	TS 36.214

	  >UL RTOA Metric

FFS: RAN4 to confirm.
	O
	
	INTEGER 

(0..65535)


	Metric indicating quality of the measurement. (example UL RTOA correlation peak)


	Range bound
	Explanation

	maxNoULRTOA
	Maximum no. of UL RTOA measurements is TBD

FFS: RAN4 to confirm.
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