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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 the protocol messages to be sent / received over the SLs reference point.
2. Reason for Change

The "LCS-AP Messages and Message Formats" 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 * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 41.001: "GSM Release specifications".

[3]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".
[a]
3GPP TS 36.413: “S1 Application Protocol (S1AP)”
[b]
ITU-T Recommendation X.680 (07/2002): "Information Technology - Abstract Syntax Notation One (ASN.1): Specification of basic notation".

[c]
ITU-T Recommendation X.681 (07/2002): "Information Technology - Abstract Syntax Notation One (ASN.1): Information object specification".
…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.

* * * Next Change * * * *

7
LCS-AP Messages and Message Formats

7.1

General
This section describes the structure of the messages and information elements required for the LCS-AP messages. 

7.2
Message Formats
LCS-AP ASN.1 definition conforms to ITU-T Recommendations [b] and [c]. The ASN.1 definition specifies the structure and content of LCS-AP messages. The LCS-AP messages may contain any IEs specified in the object set definitions for that message without the order or number of occurrence being restricted by ASN.1. However, for this version of the standard, a sending entity shall construct a LCS-AP message according to the PDU definitions module and with the following additional rules (Note that in the following IE means an IE in the object set with an explicit id. If one IE needed to appear more than once in one object set, then the different occurrences have different IE ids):

-
IEs shall be ordered (in an IE container) in the order they appear in object set definitions.

-
Object set definitions specify how many times IEs may appear. An IE shall appear exactly once if the presence field in an object has value "mandatory". An IE may appear at most once if the presence field in an object has value "optional" or "conditional". If in a tabular format there is multiplicity specified for an IE (i.e. an IE list) then in the corresponding ASN.1 definition the list definition is separated into two parts. The first part defines an IE container list where the list elements reside. The second part defines list elements. The IE container list appears as an IE of its own. For this version of the standard an IE container list may contain only one kind of list elements.

If a LCS-AP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax Error, and the message shall be handled as defined for Abstract Syntax error.

For the handling of unknown, unforeseen and erroneous protocol data, please refer to 3GPP TS 36.413 [a].
7.3

LCS-AP Messages
The following attributes are used for the tabular description of the messages and information elements: Presence, Range Criticality and Assigned Criticality. Their definition and use can be found in 3GPP TS 36.413 [a].
7.3.a
LCS-AP Location Request message
This message is sent by the MME to request a location estimate for a target UE and contains sufficient information to enable location according to the required QoS using any positioning method supported. The message is also used to request LCS assistance data transfer to an UE. 
Direction: MME ( E-SMLC 
Table 7.3.a-1: Location Request message contents

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

	Message Type
	M
	
	7.4.b
	
	YES
	reject

	Location Type
	M
	
	7.4.c
	
	
	

	E-UTRAN Cell Identifier
	O
	
	E-CGI / 7.4.d
	
	
	

	LCS Client Type
	O
	
	7.4.e
	
	
	

	LCS Priority
	O
	
	7.4.f
	
	
	

	LCS QoS
	O
	
	7.4.g
	
	
	

	UE Positioning Capability
	O
	
	7.4.h
	
	
	

	Include Velocity
	O
	
	7.4.i
	
	
	

	IMSI 
	O
	
	7.4.j
	
	
	

	IMEI
	O
	
	7.4.k
	
	
	

	APDU
	O
	
	7.4.r
	
	
	

	NOTE:
The IMSI should be sent preferably if known. The IMEI may be sent if the IMSI is not known, or in addition to the IMSI for the purpose of allowing correlation between the two identities.


7.3.b
LCS-AP Location Response message
This message is sent in response to a LCS-AP Location Request to return a successful location estimate for a target UE or to indicate some failure in obtaining this. The message is also sent in response to a LCS-AP Location Request to return an indication that LCS assistance data has been successfully delivered to an UE. 
Direction: E-SMLC ( MME 
Table 7.3.b-1: Location Response message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.b
	
	YES
	reject

	Location Estimate
	O
	
	Geographic Area / 7.4.l
	
	
	

	Positioning Data
	O
	
	7.4.m
	
	
	

	Velocity Estimate
	O
	
	7.4.n
	
	
	

	Accuracy Fulfilment Indicator
	O
	
	7.4.o
	
	
	

	LCS Cause
	O
	
	7.4.p
	
	
	


Editor's Note: It is FFS to determine if a session identifier (such as LCS-Session-ID IE) is needed in order to correlate request and response messages
7.3.c
LCS-AP Location Abort message
This message is sent by the MME to abort the positioning attempt or the request for assistance data. 
Direction: MME ( E-SMLC 
Table 7.3.c-1: Location Abort message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.b
	
	YES
	ignore

	LCS Cause
	M
	
	7.4.p
	
	
	


7.3.d
LCS-AP Connection Oriented Information message
This message is sent in association with an existing signalling connection between an E-SMLC and another entity to transfer information between the E-SMLC and other entity belonging to a higher level protocol. 
Direction: E-SMLC ( MME or MME ( E-SMLC 
Table 7.3.d-1: Connection Oriented Information message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.b
	
	YES
	ignore

	Payload Type
	O
	
	7.4.q
	
	
	

	APDU
	O
	
	7.4.r
	
	
	


7.3.e
LCS-AP Connectionless Information message
This message conveys signalling information associated with a higher protocol level between an E-SMLC and another entity when there is no existing signalling connection association. 

Direction: E-SMLC ( MME or MME ( E-SMLC 
Table 7.3.e-1: Connectionless Information message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.b
	
	YES
	ignore

	Source Identity
	M
	
	Network Element Identity / 7.4.s
	
	
	

	Destination Identity
	M
	
	Network Element Identity / 7.4.s
	
	
	

	APDU
	O
	
	7.4.r
	
	
	

	Return Error Request
	O
	
	7.4.t
	
	
	

	Return Error Cause
	O
	
	7.4.u
	
	
	


7.3.f
LCS-AP Reset message

This message is sent to indicate a failure in the sending entity with loss of location service transactions that were established or were being established. 
Direction: E-SMLC ( MME or MME ( E-SMLC 
Table 7.3.f-1: Reset message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.b
	
	YES
	ignore

	LCS Cause
	M
	
	7.4.o
	
	
	


7.3.g
LCS-AP Reset Acknowledge message

This message is sent in response to a LCS-AP Reset message to indicate that references and resources associated with location service transactions towards the entity sending the LCS-AP Reset have been released. 
Direction: E-SMLC ( MME or MME ( E-SMLC 
Table 7.3.g-1: Reset Acknowledge message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.b
	
	YES
	ignore


7.4
Information Elements

7.4.a
General

When specifying information elements which are to be represented by bit strings, if not otherwise specifically stated in the semantics description of the concerned IE or elsewhere, the following principle applies with regards to the ordering of bits:

-
The first bit (leftmost bit) contains the most significant bit (MSB)

-
The last bit (rightmost bit) contains the least significant bit (LSB)

-
When importing bit strings from other specifications, the first bit of the bit string contains the first bit of the concerned information

7.4.b
Message Type
The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.
Table 7.4.b-1: Message Type
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Procedure Code
	M
	
	INTEGER (0..255)
	"0" = Reserved
"1" = LCS-AP LOCATION REQUEST
"2" = LCS-AP LOCATION RESPONSE
"3" = LCS-AP LOCATION ABORT
"4" = LCS-AP CONNECTION ORIENTED INFORMATION
"5" = LCS-AP CONNECTIONLESS INFORMATION
"6" = RESET
"7" = RESET ACKNOWLEDGE

	Type of Message
	M
	
	ENUMERATED (Initiating Message, Successful Outcome, Unsuccessful Outcome, …)
	


7.4.c
Location Type
This parameter defines the type of location information being requested.
Editor's Note: the format of this IE is FFS.
7.4.d
E-CGI
This parameter gives the current cell location of the target UE. The E-UTRAN Cell Global Identifier (ECGI) is used to globally identify a cell.
Editor's Note: the format of this IE is FFS.
7.4.e
LCS Client Type
This parameter defines the type of the originating LCS Client. It shall be included if the Location Type indicates a request for a location estimate and may be included in other cases to assist an SMLC to appropriately prioritize a location request.
Editor's Note: the format of this IE is FFS.
7.4.f
LCS Priority
This parameter defines the priority of the location request.
Editor's Note: the format of this IE is FFS.
7.4.g
LCS QoS
This parameter provides the required Quality of Service for the LCS Request. Quality of Service may include horizontal accuracy, vertical accuracy and allowed response time.
Editor's Note: the format of this IE is FFS.
7.4.h
UE Positioning Capability
This parameter provides information about the LCS capabilities of the target UE. 
Editor's Note: the format of this IE is FFS.
7.4.i
Include Velocity
This parameter indicates if the Velocity of the target UE is requested in the Location Response.
Editor's Note: the format of this IE is FFS.
7.4.j
IMSI
This parameter identifies the IMSI of the target UE.
Editor's Note: the format of this IE is FFS.
7.4.k
IMEI
This parameter identifies the IMEI of the target UE.
Editor's Note: the format of this IE is FFS.
7.4.l
Geographic Area
This parameter provides a location estimate for the target UE in the case of a successful location attempt.
Editor's Note: the format of this IE is FFS.
7.4.m
Positioning Data
This parameter provides additional information for the positioning attempt from the E-SMLC.
Editor's Note: the format of this IE is FFS.
7.4.n
Velocity Estimate
This parameter provides the velocity estimate for the target UE.
Editor's Note: the format of this IE is FFS.
7.4.o
Accuracy Fulfilment Indicator
This parameter whether the returned position estimate satisfies the requested accuracy or not.
Editor's Note: the format of this IE is FFS.
7.4.p
LCS Cause

The LCS Cause is included if and only if a requested location estimate was not successfully obtained (e.g. location estimate not available), or requested LCS assistance data was not successfully transferred to the UE. The parameter provides the reason for the failure. If the LCS Cause is included, the Location Estimate shall not be included.
Editor's Note: the format of this IE is FFS.
7.4.q
Payload Type
This parameter indicates the type of APDU included in LCS-AP Connected Oriented Information message. The supported information types are LPP and LPPa.
Editor's Note: the format of this IE is FFS.
7.4.r
APDU

This parameter contains an embedded APDU. For information transfer between an E-SMLC and an eNB this shall be an LPPa APDU. For information transfer between an E-SMLC and a target UE, this shall be an LPP APDU.
Editor's Note: the format of this IE is FFS.
7.4.s
Network Element Identity
This parameter identifies the source or destination of the message. The network element is identified by association with either a location area or a cell site.
Editor's Note: the format of this IE is FFS.
Editor's Note: other type of identifiers, with different levels of granularity, are FFS.
7.4.t
Return Error Request
This parameter may be included to request an error response if LCS-AP message cannot be delivered successfully to its final destination. This parameter shall not be included if the Return Error cause is present. 
Editor's Note: the format of this IE is FFS.
7.4.u
Return Error Cause
This parameter indicates an error response for a LCS-AP connectionless information message that could not be delivered to its final destination. The APDU should be present and the same as the APDU in the original undelivered message. The source and destination identities shall be included and the same as the destination and source identities, respectively, in the original undelivered message.
Editor's Note: the format of this IE is FFS.




































