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* * * First Change * * * *
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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 TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".
[3]	3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".
[4]	IETF RFC 4960: "Stream Control Transmission Protocol".
[5]	TIA/EIA/IS-J-STD-036 (2000): "Wireless Enhanced Emergency Services".
[6]	3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[7]	3GPP TS 36.413: "S1 Application Protocol (S1AP)".
[8]	ITU-T Recommendation X.680 (07/2002): "Information Technology - Abstract Syntax Notation One (ASN.1): Specification of basic notation".
[9]	ITU-T Recommendation X.681 (07/2002): "Information Technology - Abstract Syntax Notation One (ASN.1): Information object specification".
[10]	3GPP TS 22.071: "Location Services (LCS); Service Description; Stage1".
[11]	3GPP TS 23.003: "Numbering, addressing and identification".
[12]	ITU-T Recommendation X.691 (07/2002): "Information Technology - ASN.1 encoding rules - Specification of Packed Encoding Rules (PER)".
[13]	IETF RFC 4119: "A Presence-based GEOPRIV Location Object Format".
[14]	IETF RFC 5139: "Revised Civic Location Format for Presence Information Data Format Location Object".
[15]	IETF RFC 6848: "Specifying Civic Address Extensions in the Presence Information Data Format Location Object (PIDF-LO)".
[16]	IETF RFC 5905: "Network Time Protocol Version 4: Protocol and Algorithms Specification".
[17]	3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[x]	IETF RFC 4776: "Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for Civic Addresses Configuration Information".
* * * Next Change * * * *

[bookmark: _Toc19715508][bookmark: _Toc27253309][bookmark: _Toc51855495][bookmark: _Toc90291195]6.2.1.2	Successful Operation


Figure 6.2.1.2-1 Location Service Request Procedure, Successful Operation
The initiator (MME) of the location service request procedure sends a LCS-AP Location Request message to the E-SMLC associated with the current or last known serving cell for the target UE and starts the timer T3x01. The message contains the following mandatory (M), conditional (C) and optional (O) information, where conditional parameters are required if available.
-	Correlation ID (M)
-	Location Type (M)
-	Cell Identifier (M)
-	LCS Client Type (C)
-	LCS Priority (C)
-	LCS Service Type ID (C)
-	LCS QoS (C)
-	UE Positioning Capability (O)
-	Include Velocity (O)
-	IMSI of target UE (O)
-	IMEI of target UE (O)
-	APDU (O)
-	RAT Type (O)
-	Coverage Level (O)
-	UE Country Determination Indication (O)
The Correlation ID is assigned by the MME and enables association of the location response with the location request when more than one location service request procedure is ongoing for the UE with the same E-SMLC.
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
-	Last known location estimate
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 may request UE position capability through LPP as defined in 3GPP TS 36.305 [2]. If the location estimate is requested and the UE Country Determination Indication is set to "required", the E-SMLC shall map the location estimate to the country or international area.
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 assistance data:
-	Connection Oriented Information Transfer
-	Connectionless Information Transfer
Otherwise, if a last known location estimate is requested, the E-SMLC obtains a geographic location estimate using only the information provided in the LCS-AP Location Request message. The E-SMLC shall not attempt to obtain location information for the target UE from either the E-UTRAN or the target UE (e.g. because the UE may not be currently reachable).
If a location estimate or a last known 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 using the same SCTP association as the location request. This message contains the following mandatory (M), conditional (C) and optional parameters (O).
	-	Correlation ID (M)
-	Location Estimate (M).
-	Accuracy Fulfilment Indicator (O).
-	Velocity estimate (C).
-	Positioning Data (C).
-	E-UTRAN Cell Identifier (O).
-	Cell Portion ID (O).
-	Civic Address (O).
-	Barometric Pressure (O).
-	UE Area Indication (O).
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.
If the MME receives the LCS-AP Location Response for corresponding request message, the MME shall stop the timer T3x01.

* * * Next Change * * * *

[bookmark: _Toc19715540][bookmark: _Toc27253341][bookmark: _Toc51855527][bookmark: _Toc90291227]7.3.1	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 7.3.1-1: Location Request message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.2
	
	YES
	reject

	Correlation ID
	M
	
	7.4.28
	
	YES
	reject

	Location Type
	M
	
	7.4.3
	
	YES
	reject

	E-UTRAN Cell Identifier
	M
	
	E-CGI / 7.4.4
	
	YES
	ignore

	LCS Client Type
	O
	
	7.4.5
	
	YES
	reject

	LCS Priority
	O
	
	7.4.6
	
	YES
	reject

	LCS QoS
	O
	
	7.4.7
	
	YES
	reject

	LCS Service Type ID
	O
	
	7.4.30
	
	YES
	ignore

	UE Positioning Capability
	O
	
	7.4.8
	
	YES
	reject

	Include Velocity
	O
	
	7.4.9
	
	YES
	reject

	IMSI 
	O
	
	7.4.10
	
	YES
	ignore

	IMEI
	O
	
	7.4.11
	
	YES
	ignore

	Multiple APDUs
	
	0..3
	
	
	
	

	APDU
	M
	
	7.4.18
	
	YES
	reject

	RAT Type
	O
	
	7.4.34
	
	YES
	ignore

	Coverage Level
	O
	
	7.4.35
	
	YES
	ignore

	UE Country Determination Indication
	O
	
	7.4.x
	
	YES
	ignore

	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.



* * * Next Change * * * *

[bookmark: _Toc19715541][bookmark: _Toc27253342][bookmark: _Toc51855528][bookmark: _Toc90291228]7.3.2	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 7.3.2-1: Location Response message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.2
	
	YES
	reject

	Correlation ID
	M
	
	7.4.28
	
	YES
	reject

	Location Estimate
	O
	
	Geographic Area / 7.4.12
	
	YES
	reject

	Positioning Data
	O
	
	7.4.13
	
	YES
	reject

	Velocity Estimate
	O
	
	7.4.14
	
	YES
	reject

	Accuracy Fulfilment Indicator
	O
	
	7.4.15
	
	YES
	reject

	LCS Cause
	O
	
	7.4.16
	
	YES
	ignore

	E-UTRAN Cell Identifier
	O
	
	E-CGI / 7.4.4
	
	YES
	ignore

	Cell Portion ID
	O
	
	7.4.31
	
	YES
	ignore

	Civic Address
	O
	
	7.4.32
	
	YES
	ignore

	Barometric Pressure
	O
	
	7.4.33
	
	YES
	ignore

	UE Area Indication
	O
	
	7.4.y
	
	YES
	ignore



* * * Next Change * * * *

[bookmark: _Toc19715564][bookmark: _Toc27253365][bookmark: _Toc51855551][bookmark: _Toc90291251]7.4.x	UE Country Determination Indication
This parameter indicates whether the determining of the country or international area where UE is located is required or not.
Table 7.4.x-1: UE Country Determination Indication
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Country Determination Indication
	O
	
	ENUMERATED (required,
not required,
…)
	Indicates if the determining of the country or international area where UE is located is required or not.



* * * Next Change * * * *

7.4.y	UE Area Indication
This parameter contains a country or international area indication where UE is located.
Table 7.4.y-1: UE Area Indication
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Country
	O
	
	OCTET STRING
	This IE contains two-letter ISO 3166 country code in capital ASCII letters, e.g., DE or US.
IETF RFC 4776 [x]

	International Area Indication
	O
	
	ENUMERATED (
Yes,
…)
	Indicates the UE is located in international area.


	NOTE:	Either Country or International Area Indication shall be present.



* * * Next Change * * * *
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-- **************************************************************
--
-- PDU definitions for LCS-AP.
--
-- **************************************************************

LCS-AP-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
eps-Access (21) modules (3) lcs-AP (4) version1 (1) lcs-AP-PDU-Contents (1)}

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	
	APDU,
	Accuracy-Fulfillment-Indicator,
	Barometric-Pressure,
	Cell-Portion-ID,
	Ciphering-Data,
	Ciphering-Data-Ack,
	Ciphering-Data-Error-Report,
	Civic-Address,
	Correlation-ID,
	Coverage-Level,
	E-CGI,
	Geographical-Area,
	IMSI,
	IMEI,
	Include-Velocity,
	LCS-Cause,
	LCS-Client-Type,
	LCS-Service-Type-ID,
	LCS-Priority,
	LCS-QoS,
	Location-Type,
	MultipleAPDUs,
	Network-Element,
	Payload-Type,
	Positioning-Data,
	RAT-Type,
	Return-Error-Type,
	Return-Error-Cause,
	UE-Positioning-Capability,
	Velocity-Estimate,
	UE-Country-Determination-Indication,
	UE-Area-Indication
FROM LCS-AP-IEs

	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	LCS-AP-PROTOCOL-EXTENSION,
	LCS-AP-PROTOCOL-IES
FROM LCS-AP-Containers

	id-Accuracy-Fulfillment-Indicator,
	id-APDU,
	id-Barometric-Pressure,
	id-Cell-Portion-ID,
	id-Ciphering-Data,
	id-Ciphering-Data-Ack,
	id-Ciphering-Data-Error-Report,
	id-Civic-Address,
	id-Correlation-ID,
	id-Coverage-Level,
	id-Destination-ID,
	id-E-UTRAN-Cell-Identifier,
	id-Include-Velocity,
	id-IMEI,
	id-IMSI,
	id-LCS-Client-Type,
	id-LCS-Priority,
	id-LCS-QOS,
	id-LCS-Cause,
	id-LCS-Service-Type-ID,
	id-Location-Estimate,
	id-Location-Type,
	id-MultipleAPDUs,
	id-Payload-Type,
	id-Positioning-Data,
	id-RAT-Type,
	id-Return-Error-Request,
	id-Return-Error-Cause,
	id-Source-Identity,
	id-UE-Positioning-Capability,
	id-Velocity-Estimate,
	id-UE-Country-Determination-Indication,
	id-UE-Area-Indication

FROM LCS-AP-Constants;


-- **************************************************************
--
-- Location-Request
--
-- **************************************************************

Location-Request ::= SEQUENCE {
	protocolIEs	ProtocolIE-Container    	{ { Location-Request-IEs} },
	protocolExtensions	ProtocolExtensionContainer	{ { Location-Request-Extensions} } OPTIONAL,
	...
}

Location-Request-IEs LCS-AP-PROTOCOL-IES ::= {
	{ ID id-Correlation-ID	CRITICALITY reject	TYPE Correlation-ID	PRESENCE mandatory } |
	{ ID id-Location-Type	CRITICALITY reject	TYPE Location-Type	PRESENCE mandatory } |
	{ ID id-E-UTRAN-Cell-Identifier	CRITICALITY ignore	TYPE E-CGI		PRESENCE mandatory  } |
	{ ID id-LCS-Client-Type	CRITICALITY reject	TYPE LCS-Client-Type	PRESENCE optional  } |
	{ ID id-LCS-Priority	CRITICALITY reject	TYPE LCS-Priority	PRESENCE optional  } |
	{ ID id-LCS-QOS		CRITICALITY reject	TYPE LCS-QoS		PRESENCE optional  } |
	{ ID id-UE-Positioning-Capability	CRITICALITY reject	TYPE UE-Positioning-Capability	PRESENCE optional  } |
	{ ID id-Include-Velocity	CRITICALITY reject	TYPE Include-Velocity	PRESENCE optional  } |
	{ ID id-IMSI		CRITICALITY ignore	TYPE IMSI		PRESENCE optional  } |
	{ ID id-IMEI		CRITICALITY ignore	TYPE IMEI		PRESENCE optional  } |
	{ ID id-MultipleAPDUs	CRITICALITY reject	TYPE MultipleAPDUs	PRESENCE optional  } |
	{ ID id-RAT-Type		CRITICALITY ignore	TYPE RAT-Type		PRESENCE optional  } |
	{ ID id-Coverage-Level	CRITICALITY ignore	TYPE Coverage-Level	PRESENCE optional},
	...
}

Location-Request-Extensions LCS-AP-PROTOCOL-EXTENSION ::= {
	{ ID id-LCS-Service-Type-ID	CRITICALITY ignore	EXTENSION LCS-Service-Type-ID	PRESENCE optional  } |
	{ ID id-UE-Country-Determination-Indication	CRITICALITY ignore	TYPE UE-Country-Determination-Indication	PRESENCE optional},
	...
}


-- **************************************************************
--
-- Location-Response
--
-- **************************************************************

Location-Response ::= SEQUENCE {
	protocolIEs	ProtocolIE-Container      { {Location-Response-IEs} },
	protocolExtensions	ProtocolExtensionContainer { {Location-Response-Extensions} } OPTIONAL,
	...
}

Location-Response-IEs LCS-AP-PROTOCOL-IES ::= {
	{ ID id-Correlation-ID		CRITICALITY reject	TYPE Correlation-ID		PRESENCE mandatory } |
	{ ID id-Location-Estimate	CRITICALITY reject	TYPE Geographical-Area		PRESENCE optional  } |
	{ ID id-Positioning-Data	CRITICALITY reject	TYPE Positioning-Data		PRESENCE optional  } |
	{ ID id-Velocity-Estimate	CRITICALITY reject	TYPE Velocity-Estimate		PRESENCE optional  } |
	{ ID id-Accuracy-Fulfillment-Indicator	CRITICALITY reject	TYPE Accuracy-Fulfillment-Indicator	PRESENCE optional  } |
	{ ID id-LCS-Cause		CRITICALITY ignore	TYPE LCS-Cause		PRESENCE optional  } ,
...
}


Location-Response-Extensions LCS-AP-PROTOCOL-EXTENSION ::= {
{ ID id-E-UTRAN-Cell-Identifier	CRITICALITY ignore	EXTENSION E-CGI	PRESENCE optional  } |
{ ID id-Cell-Portion-ID		CRITICALITY ignore	EXTENSION Cell-Portion-ID	PRESENCE optional  } |
{ ID id-Civic-Address		CRITICALITY ignore	EXTENSION Civic-Address	PRESENCE optional  } |
{ ID id-Barometric-Pressure		CRITICALITY ignore	EXTENSION Barometric-Pressure	PRESENCE optional  } |
{ ID id-UE-Area-Indication		CRITICALITY ignore	EXTENSION UE-Area-Indication	PRESENCE optional  },
	...
}


[…]
* * * Next Change * * * *

[bookmark: _Toc19715598][bookmark: _Toc27253399][bookmark: _Toc51855585][bookmark: _Toc90291288]7.5.5	Information element definitions

-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
[…]
-- C


C0                  ::= BIT STRING (SIZE (1..128))

CellIdentity	::= BIT STRING (SIZE (28))

Cell-Portion-ID	::= INTEGER (0..255,..., 256..4095)

Ciphering-Data	::= SEQUENCE(SIZE(1..max-Cipher-Set)) OF Ciphering-Data-Set

Ciphering-Data-Ack	::= SEQUENCE(SIZE(1..max-Cipher-Set)) OF Ciphering-Set-ID

Ciphering-Data-Error-Report	::= SEQUENCE(SIZE(1..max-Cipher-Set)) OF Ciphering-Data-Error-Report-Contents

Ciphering-Data-Set	::= SEQUENCE {
	ciphering-Set-ID	Ciphering-Set-ID,
	ciphering-Key	Ciphering-Key,
	c0		C0,
	sib-Types	SIB-Types,
	validity-Start-Time	Validity-Start-Time,
	validity-Duration	Validity-Duration,
	tais-List	TAIs-List,
	...
	}

Ciphering-Data-Error-Report-Contents	::= SEQUENCE {
	ciphering-Set-ID	Ciphering-Set-ID,
	storage-Outcome	Storage-Outcome,
	...
	}

Ciphering-Set-ID ::= INTEGER (0..65535)

Ciphering-Key ::= OCTET STRING (SIZE (16))

Civic-Address	::=	OCTET STRING

Confidence	::= INTEGER (0..100)

Correlation-ID	::=	OCTET STRING (SIZE (4))

Country	::=	OCTET STRING
[…]
-- I

IMSI	::=	OCTET STRING (SIZE (3..8))

IMEI	::=	OCTET STRING (SIZE (8))


Include-Velocity	::= ENUMERATED {
	requested,
	not-Requested,
...
}


Inner-Radius	::= INTEGER (0..65535)	-- 16 bit field

International-Area-Indication	::= ENUMERATED {
	yes,
...
}
[…]
-- U

Uncertainty-Altitude ::= INTEGER (0..127)

Uncertainty-Code  ::= INTEGER (0..127)

Uncertainty-Ellipse	::= SEQUENCE {
	uncertainty-SemiMajor	Uncertainty-Code,
	uncertainty-SemiMinor	Uncertainty-Code,
	orientation-Major-Axis	Orientation-Major-Axis
}

UE-Positioning-Capability	::= SEQUENCE {
	lPP		BOOLEAN,
	...
}

UE-Country-Determination-Indication	::= ENUMERATED {
	required,
	not-required,
...
}

UE-Area-Indication ::= SEQUENCE {
	country		Country,
	international-area-indication		International-Area-Indication
}


[…]

* * * Next Change * * * *
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-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************
[…]
-- **************************************************************
--
-- IEs
--
-- **************************************************************


id-Accuracy-Fulfillment-Indicator	INTEGER ::= 0
id-APDU		INTEGER ::= 1
id-Correlation-ID		INTEGER ::= 2
id-Destination-ID		INTEGER ::= 3
id-E-UTRAN-Cell-Identifier	INTEGER ::= 4
id-Include-Velocity		INTEGER ::= 5
id-IMEI		INTEGER ::= 6
id-IMSI		INTEGER ::= 7
id-LCS-Client-Type		INTEGER ::= 8
id-LCS-Priority		INTEGER ::= 9
id-LCS-QOS		INTEGER ::= 10
id-LCS-Cause		INTEGER ::= 11
id-Location-Estimate	INTEGER ::= 12
id-Location-Type		INTEGER ::= 13
id-MultipleAPDUs		INTEGER ::= 14
id-Payload-Type		INTEGER ::= 15
id-Positioning-Data		INTEGER ::= 16
id-Return-Error-Request	INTEGER ::= 17
id-Return-Error-Cause	INTEGER ::= 18
id-Source-Identity		INTEGER ::= 19
id-UE-Positioning-Capability	INTEGER ::= 20
id-Velocity-Estimate	INTEGER ::= 21
id-LCS-Service-Type-ID	INTEGER ::= 22
id-Cell-Portion-ID		INTEGER ::= 23
id-Civic-Address		INTEGER ::= 24
id-Barometric-Pressure	INTEGER ::= 25
id-Additional-PositioningDataSet	INTEGER ::= 26
id-RAT-Type		INTEGER ::= 27
id-Ciphering-Data		INTEGER ::= 28
id-Ciphering-Data-Ack	INTEGER ::= 29
id-Ciphering-Data-Error-Report	INTEGER ::= 30
id-Coverage-Level		INTEGER ::= 31
id-UE-Country-Determination-Indication		INTEGER ::= xx
id-UE-Area-Indication		INTEGER ::= yy

[…]
* * * End of Changes * * * *
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