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1 Reason for Change

The current version of LPPe 1.1 does not enable a target to provide its civic location to a server. This may be needed to support location of emergency calls in some regions such as the US, where there is an FCC mandate for US operators to support either civic location or accurate 3D geodetic location for indoor emergency calls. This CR adds a capability fo provide civic location using the same definition of civic location already defined by 3GPP for use within a core network for sending to a Public Safety Answering Point. This definition is based on the IETF pidf-lo. An associated target capability to support civic location is also included in a manner that can be forward compatible with LPPe 2.0 and backward compatible with LPPe 1.0. Since civic location support may be needed for 5G as well as 4G networks, some small changes are included to enable LPPe 1.1 to support 5G. A correction of a previous error in LPPe 1.1 is also included for a parameter which is being extended in this CR.
This CR is fully backward compatible with the current version of LPPe 1.1 and hence the CR is proposed as a “bug fix” to avoid a major or minor version change.

2 Impact on Backward Compatibility

N/A
3 Impact on Other Specifications

LPPe 1.0, LPPe 2.0 
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Agree to the proposed changes and update LPPe 1.1 TS accordingly.
6 Detailed Change Proposal

2.1 Normative References

	[23.003]
	3GPP TS 23.003, “Numbering, addressing and identification”

URL: http://www.3gpp.org/ftp/specs/html-info/23003.htm

	[25.101]
	3GPP TS 25.101, “User Equipment (UE) radio transmission and reception (FDD)” 

URL: http://www.3gpp.org/ftp/specs/html-info/25101.htm)

	[25.102]
	3GPP TS 25.102, “User Equipment (UE) radio transmission and reception (TDD)” 

URL: http://www.3gpp.org/ftp/specs/html-info/25102.htm

	[25.123]
	3GPP TS 25.123, “Requirements for support of radio resource management (TDD)” 

URL: http://www.3gpp.org/ftp/specs/html-info/25123.htm

	[25.133]
	3GPP TS 25.133, “Requirements for support of radio resource management (FDD)” 

URL: http://www.3gpp.org/ftp/specs/html-info/25133.htm

	[25.214]
	3GPP TS 25.214: “Physical layer procedures (FDD)” 

URL: http://www.3gpp.org/ftp/specs/html-info/25214.htm

	[25.224]
	3GPP TS 25.224: “Physical Layer Procedures (TDD)” 

URL: http://www.3gpp.org/ftp/specs/html-info/25224.htm

	[25.225]
	3GPP TS 25.225, “Physical layer; Measurements (TDD)” 

URL: http://www.3gpp.org/ftp/specs/html-info/25225.htm

	[25.331]
	3GPP TS 25.331, “Radio Resource Control (RRC)”

URL: http://www.3gpp.org/ftp/specs/html-info/25331.htm

	[36.101]
	3GPP TS 36.101, “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”

URL: http://www.3gpp.org/ftp/specs/html-info/36101.htm

	[36.213]
	3GPP TS 36.213, “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures” URL: http://www.3gpp.org/ftp/specs/html-info/36213.htm

	[36.314]
	3GPP TS 36.213, “Evolved Universal Terrestrial Radio Access (E-UTRA); Layer 2 – Measurements” URL: http://www.3gpp.org/ftp/specs/html-info/36314.htm

	[36.331]
	3GPP TS 36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification”

URL: http://www.3gpp.org/ftp/specs/html-info/36331.htm

	[45.001]
	3GPP TS 45.001, “Physical layer on the radio path; General description”

URL: http://www.3gpp.org/ftp/specs/html-info/45001.htm

	[45.008]
	3GPP TS 45.008, “Radio subsystem link control” 

URL: http://www.3gpp.org/ftp/specs/html-info/45008.htm

	[AES]
	Federal Information Processing Standards Publication 197, “Specification for the ADVANCED ENCRYPTION STANDARD (AES)”, November 26, 2001,

URL: http://csrc.nist.gov/publications/fips/fips197/fips-197.pdf.

	[ASN.1]
	ITU-T Recommendation X.680: “Information technology – Abstract Syntax Notation One, (ASN.1): Specification of basic notation”,

URL:http://www.itu.int/ITU-T/

	[EGM96]
	“Earth Gravitational Model 96 (EGM96),” National Geospatial-Intelligence Agency, NASA.

	[IEEE 802.11]
	IEEE 802.11

	[IEEE 802.15.1]
	Wireless Medium Access Control (MAC) and Physical Layer (PHY) Specifications for Wireless Personal Area Networks (WPANs)

	[LPP]
	3GPP TS 37.355, LTE Positioning Protocol,

URL: http://www.3gpp.org/ftp/specs/html-info/37355.htm

	[NFC1]
	NFC Forum Type 1 Tag Operation Specification, NFCForum-TS-Type-1-Tag_1.0

	[NFC2]
	NFC Forum Type 2 Tag Operation Specification, NFCForum-TS-Type-2-Tag_1.0

	[NIST-180-4]
	NIST FIPS Publication 180-4, ”Secure Hash Standards (SHS)”, March 2012,

URL: http://csrc.nist.gov/publications/fips/fips180-4/fips-180-4.pdf

	[NIST-800-38A]
	NIST Special Publication 800-38A, ”Recommendation for Block Cipher Modes of Operation Methods and Techniques”, 2001, 

URL: http://csrc.nist.gov/publications/nistpubs/800-38a/sp800-38a.pdf

	[OMA-MC]
	OMA Mobile Codes, Version 1.0, Open Mobile Alliance™, OMA-TS-MC-V1_0, URL:http://www.openmobilealliance.org/

	[OMNA]
	URL:http://www.openmobilealliance.org/Tech/OMNA/ 

	[PKCS#1]
	"PKCS#1 v2.1: RSA Cryptography Standard", RSA Laboratories, June 2002, 

URL: ftp://ftp.rsasecurity.com/pub/pkcs/pkcs-1/pkcs-1v2-1.pdf.

	[RFC2119]
	IETF RFC 2119, “Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC3447]
	IETF RFC 3447, “Public-Key Cryptography Standards (PKCS) #1: RSA Cryptography Specifications Version 2.1”,

URL: http://www.ietf.org/rfc/rfc3447.txt

	[RFC3825]
	IETF RFC 3825, “Dynamic Host Configuration Protocol Option for Coordinate-based Location Configuration Information”

URL: http://www.ietf.org/rfc/rfc3825.txt.

	[RFC3986]
	IETF RFC 3986, “Uniform Resource Identifier (URI): Generic Syntax”. T. Berners-Lee, R. Fielding. January 2005, 

	[RFC 4119]
	IETF RFC 4119, “A Presence-based GEOPRIV Location Object Format”, J. Peterson. December 2005, 

URL:http://www.ietf.org/rfc/rfc3986.txt

	[RFC4234]
	IETF RFC 4234, “Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005,

URL:http://www.ietf.org/rfc/rfc4234.txt

	[RFC4776]
	IETF RFC 4776, Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for Civic Addresses Configuration Information

	[RFC5139]
	IETF RFC 5139, “Revised Civic Location Format for Presence Information Data Format Location Object (PIDF-LO)”. M. Thomson, J. Winterbottom. February 2008,

URL:http://www.ietf.org/rfc/rfc3986.txt

	[RFC6848]
	IETF RFC 6848, “Specifying Civic Address Extensions in the Presence Information Data Format Location Object (PIDF-LO)”. J. Winterbottom, M. Thomson, R. Barnes, B. Rosen, R. George. January 2013,

URL:http://www.ietf.org/rfc/rfc3986.txt

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/

	[X.691]
	ITU-T X.691, “Information technology – ASN.1 encoding rules: Specification of Packed Encoding Rules (PER)”

	[X.694]
	ITU-T X.694, “Information technology – ASN.1 encoding rules: Mapping W3C XML schema definitions into ASN.1”


3.3 Abbreviations

	AD
	Assistance Data

	AP
	Access Point

	ARFCN
	Absolute Radio Frequency Channel Number

	BCCH
	Broadcast Control Channel

	BSIC
	Base transceiver Station Identity Code

	BSSID
	Basic Service Set Identifier

	BT
	Bluetooth

	BT LE
	Bluetooth Low Energy

	BTS
	Base Transceiver System

	CCP
	Continuous Carrier Phase

	CCPCH
	Common Control Pilot Channel

	CPICH
	Common Pilot Channel

	DL-AoD
	Downlink Angle-of-Departure

	DL-TDOA
	Downlink Time Difference Of Arrival

	DSL
	Digital Subscriber Line

	ECID
	Enhanced Cell ID

	EDGE
	Enhanced Data rates for Global Evolution

	EGM
	Earth Gravity Model

	E-OTD
	Enhanced Observed Time Difference

	EPDU
	External Protocol Data Unit

	EPRE
	Energy Per Resource Element

	E-UTRAN
	Evolved UTRAN

	FDD
	Frequency-Division Duplex

	GERAN
	GSM/EDGE RAN

	GNSS
	Global Navigation Satellite System, collective name for a variety of satellite positioning systems including GPS, Galileo and GLONASS

	GSM
	Global System for Mobile communications

	HA GNSS
	High Accuracy GNSS. Refers to using continuous carrier phase measurements to deduce the accurate location of the target device.

	HeNB
	Home eNodeB

	HNB
	Home Node B

	ICI
	Indirect Code Identifier

	IPDL
	Idle Period Downlink

	LAN
	Local Area Network

	LBS
	Location-Based Services

	LCS
	Location Services

	LPP
	LTE Positioning Protocol, defined in 3GPP TS 37.355

	LPPe
	OMA LPP Extensions

	LTE
	Long Term Evolution

	NAT
	Network Address Translation

	NFC
	Near Field Communications

	NR
	New Radio

	OMA
	Open Mobile Alliance

	OTD
	Observed Time Difference

	OTDOA
	Observed Time Difference of Arrival

	P-CPICH
	Primary Control Pilot Channel

	pidf-lo
	Presence Information Data Format Location Object

	QoR
	Quality of Reference station

	RAN
	Radio Access Network

	RLE
	Run-Length Encoding

	RS
	Reference Signal

	RSSI
	Received Signal Strength Indicator

	RTD
	Real Time Difference

	SLP
	SUPL Location Platform

	SRN
	Short Range Node

	SSID
	Service Set Identifier

	SUPL
	Secure User Plane Location

	SV
	Space Vehicle

	TA
	Timing Advance

	TDD
	Time-Division Duplex

	TEC
	Total Electron Content

	TECU
	TEC Unit, 1016 electrons per square meter

	TOA
	Time Of Arrival

	UARFCN
	UTRA Absolute Radio Frequency Channel Number

	UE
	User Equipment

	UMTS
	Universal Mobile Telecommunication System

	URI
	Uniform Resource Identifier [#B073]

	UTC
	Universal Time Coordinated

	UTRA
	UMTS Terrestrial Radio Access

	UTRAN
	UMTS Terrestrial RAN

	WA
	Wide Area

	WGS
	World Geodetic System

	WLAN 
	Wireless Local Area Network


6.4.1 LPPe Common low level IEs

Omit unchanged parts

–
OMA-LPPe-CivicLocation-pidf-lo

The IE OMA-LPPe-CivicLocation-pidf-lo provides a civic location based on a UTF-8 encoded PIDF-LO XML document.

-- ASN1START

OMA-LPPe-CivicLocation-pidf-lo ::= SEQUENCE {


civicLocation




OCTET STRING,


...

}

-- ASN1STOP

	OMA-LPPe-CivicLocation-pidf-lo field descriptions

	civicLocation

This parameter contains a UTF-8 encoded PIDF-LO XML document as defined in [RFC4119]. The document shall only contain a civic address using the namespaces "urn:ietf:params:xml:ns:pidf:geopriv10:civicAddr" defined in [RFC5139] and "urn:ietf:params:xml:ns:pidf:geopriv10:civicAddr:ext" defined in [RFC6848].


Omit unchanged parts

–
OMA-LPPe-WirelessAccessTypes

The IE OMA-LPPe-WirelessAccessTypes provides a list of wireless access types.

-- ASN1START

OMA-LPPe-WirelessAccessTypes ::= BIT STRING {
gsm


(0), 













utra

(1),













lte


(2),













wimax

(3),













wifi

(4),













other

(5),













nr


(6) } (SIZE(1..16))

-- ASN1STOP

	OMA-LPPe-WirelessAccessTypes  field descriptions

	OMA-LPPe-WirelessAccessTypes

This field provides a list of one or more wireless access types. A type is present if the associated bit is set to one and absent if set to zero.


Omit unchanged parts

6.4.2 LPPe Common Positioning IEs

Common positioning information elements are IEs that are included in the corresponding message extensions.
–
OMA-LPPe-CommonIEsRequestCapabilities

The OMA-LPPe-CommonIEsRequestCapabilities carries common IEs for a Request Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestCapabilities ::= SEQUENCE {


iP-Address-RequestCapabilities



OMA-LPPe-IP-Address-RequestCapabilities

OPTIONAL,


assistanceContainerSupportReq 



OMA-LPPe-AssistanceContainerSupportReq 

OPTIONAL,


locationInformationContainerSupportReq

OMA-LPPe-LocationInformationContainerSupportReq
























OPTIONAL,


relativeLocationChange-RequestCapabilities
OMA-LPPe-RelativeLocationChange-RequestCapabilities






















OPTIONAL,


highAccuracyFormatCapabilitiesReq


OMA-LPPe-HighAccuracyFormatCapabilitiesReq
OPTIONAL,


segmentedAssistanceData-ReqCapabilities

OMA-LPPe-SegmentedAssistanceData-ReqCapabilities























OPTIONAL,


referencePointCapabilitiesReq



OMA-LPPe-ReferencePointCapabilitiesReq

OPTIONAL,


scheduledLocation-RequestCapabilities

OMA-LPPe-ScheduledLocation-RequestCapabilities 
























OPTIONAL,


accessCapabilitiesReq





OMA-LPPe-AccessCapabilitiesReq



OPTIONAL,


segmentedLocationInformation-ReqCapabilities















OMA-LPPe-SegmentedLocationInformation-ReqCapabilities
























OPTIONAL,


...,

-- version 1.1 extension elements

ver1-1-localCellInformation-ReqCapabilities

OMA-LPPe-ver1-1-localCellInformation-ReqCapabilities
OPTIONAL,

    ver1-1-broadcast-ReqCapabilities



OMA-LPPe-ver1-1-broadcast-ReqCapabilities
OPTIONAL
}

OMA-LPPe-IP-Address-RequestCapabilities ::= SEQUENCE {


...

}

OMA-LPPe-AssistanceContainerSupportReq ::= SEQUENCE {


vendorOrOperatorIDList





OMA-LPPe-VendorOrOperatorIDList



OPTIONAL,


...

}

OMA-LPPe-LocationInformationContainerSupportReq ::= SEQUENCE {


vendorOrOperatorIDList





OMA-LPPe-VendorOrOperatorIDList



OPTIONAL,


...

}

OMA-LPPe-VendorOrOperatorIDList ::= SEQUENCE (SIZE(1..maxVendorOrOperatorIDList)) OF 




















OMA-LPPe-VendorOrOperatorID

maxVendorOrOperatorIDList
INTEGER ::= 32

OMA-LPPe-RelativeLocationChange-RequestCapabilities ::= SEQUENCE {


...

}

OMA-LPPe-HighAccuracyFormatCapabilitiesReq ::= SEQUENCE {


...

}

OMA-LPPe-SegmentedAssistanceData-ReqCapabilities ::= SEQUENCE {


...

}

OMA-LPPe-ReferencePointCapabilitiesReq ::= SEQUENCE {


referencePointProviderSupportListReq   SEQUENCE (SIZE (1..128)) OF














OMA-LPPe-VendorOrOperatorID



OPTIONAL,


...

}
OMA-LPPe-ScheduledLocation-RequestCapabilities ::= SEQUENCE {


...

}
OMA-LPPe-AccessCapabilitiesReq ::= SEQUENCE {


...

}

OMA-LPPe-SegmentedLocationInformation-ReqCapabilities ::= SEQUENCE {


...

}

OMA-LPPe-ver1-1-localCellInformation-ReqCapabilities ::= SEQUENCE {


...

}

OMA-LPPe-ver1-1-broadcast-ReqCapabilities ::= SEQUENCE {


broadcastSystems

SEQUENCE (SIZE (1..16)) OF OMA-LPPe-ver1-1-BroadcastSystemID

OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-CommonIEsRequestCapabilities  field descriptions

	iP-Address-RequestCapabilities

This parameter is included by the server to request the target capabilities to report its local IP address(es).

	assistanceContainerSupportReq

This field is used to request for the proprietary data capabilities. The following parameters may be optionally included with this request:

vendorOrOperatorIDList        This parameter provides a list of vendor or operators IDs. If present, the target shall only report its capabilities to support assistance containers associated with these vendors and operators. If absent, the target shall report its capabilities to support assistance containers for all vendors and operators.

	locationInformationContainerSupportReq

This presence of this parameter indicates a request for the level of support by the target for the Location Information Container.  The following parameters may be optionally included with this request:

vendorOrOperatorIDList        This parameter provides a list of vendor or operators IDs. If present, the target shall only report its capabilities to support location information containers associated with these vendors and operators. If absent, the target shall report its capabilities to support location information containers for all vendors and operators.

	relativeLocationChange-RequestCapabilities

This parameter is included by the server to request the target capabilities to report relative change of location.

	highAccuracyFormatCapabilitiesReq

This parameter is included by the server to request the target capabilities to report position in high accuracy or civic format.

	segmentedAssistanceData-ReqCapabilities

This parameter is included by the server to request the target capabilities to support segmented transfer of assistance data.

	referencePointCapabilitiesReq

This parameter is included by the server to request the reference point capabilities of the target.

	scheduledLocation-RequestCapabilities

This parameter is included by the server to request the target capabilities to support scheduled location.

	accessCapabilitiesReq

This parameter is included by the server to request the access type capabilities of the target.

	segmentedLocationInformation-ReqCapabilities

This parameter is included by the server to request the target capabilities to support segmented transfer of location information.

	vendorOrOperatorIDList

This parameter is used to request vendor-/operator-specific assistance data / location information capabilties.

	referencePointProviderSupportListReq

This field lists the reference point provider IDs for which the support indication is requested. If absent, a support indication is requested for all reference point provider IDs that are supported by the target.

	ver1-1-localCellInformation-ReqCapabilities

This parameter applies only to LPPe 1.1 and is included by the server to request the target capabilities to support assistance data containing information for local cells.

	ver1-1-broadcast-ReqCapabilities

This parameter applies only to LPPe 1.1 and is included by a server to request the target capabilities to support reception of assistance data via broadcast. A server may indicate that it wishes to receive capabilities for certain broadcast systems. In this case, a target shall return its capabilities only for the requested broadcast systems. If the server does not indicate particular broadcast systems, a target should report its capabilities for standard broadcast systems and may report its capabilities for proprietary broadcast systems.


–
OMA-LPPe-CommonIEsProvideCapabilities

The OMA-LPPe-CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsProvideCapabilities ::= SEQUENCE {


iP-Address-Capabilities




OMA-LPPe-IP-Address-Capabilities



OPTIONAL,


assistanceContainerSupport



OMA-LPPe-AssistanceContainerSupport



OPTIONAL,


locationInformationContainerSupport

OMA-LPPe-LocationInformationContainerSupport
OPTIONAL,


relativeLocationChange-Capabilities

OMA-LPPe-RelativeLocationChange-Capabilities
OPTIONAL,


highAccuracyFormatCapabilities


OMA-LPPe-HighAccuracyFormatCapabilities 

OPTIONAL,

segmentedAssistanceData-ProvideCapabs
OMA-LPPe-SegmentedAssistanceData-ProvideCapabs
OPTIONAL,


referencePointCapabilities



OMA-LPPe-ReferencePointCapabilities



OPTIONAL,


scheduledLocation-Capabilities


OMA-LPPe-ScheduledLocation-Capabilities


OPTIONAL,


accessCapabilities





OMA-LPPe-AccessCapabilities





OPTIONAL, 


segmentedLocationInformation-ProvideCapabs
























OMA-LPPe-SegmentedLocationInformation-ProvideCapabs
























OPTIONAL,


...,

-- version 1.1 extension elements

ver1-1-localCellInformation-ProvideCapabilities
OMA-LPPe-ver1-1-localCellInformation-ProvideCapabilities
OPTIONAL,

    ver1-1-broadcast-ProvideCapabilities

OMA-LPPe-ver1-1-broadcast-ProvideCapabilities
OPTIONAL
}

OMA-LPPe-IP-Address-Capabilities ::= SEQUENCE {


iP-Address-support

BIT STRING {
iPv4

(0), 












iPv6

(1),












nat


(2)
} (SIZE(1..8))

OPTIONAL,


...

}

OMA-LPPe-AssistanceContainerSupport ::= SEQUENCE (SIZE(1..maxVendorOrOperatorIDList)) OF
 












OMA-LPPe-VendorOrOperatorAssistanceContainerList

OMA-LPPe-VendorOrOperatorAssistanceContainerList ::= SEQUENCE {

vendorOrOperatorID


OMA-LPPe-VendorOrOperatorID,


assistanceContainerList

OMA-LPPe-AssistanceContainerList,


...

}

OMA-LPPe-AssistanceContainerList ::= SEQUENCE (SIZE(1.. maxAssistanceContainerList))OF





















OMA-LPPe-AssistanceContainerID

OMA-LPPe-LocationInformationContainerSupport ::= SEQUENCE (SIZE(1..maxVendorOrOperatorIDList)) OF
 










OMA-LPPe-VendorOrOperatorLocationInformationContainerList

OMA-LPPe-VendorOrOperatorLocationInformationContainerList ::= SEQUENCE {

vendorOrOperatorID




OMA-LPPe-VendorOrOperatorID,


locationInformationContainerList
OMA-LPPe-LocationInformationContainerList,


...

}

OMA-LPPe-LocationInformationContainerList ::= SEQUENCE (SIZE(1..maxLocationInformationContainerList))OF















OMA-LPPe-LocationInformationContainerID

maxLocationInformationContainerList
INTEGER ::= 64
OMA-LPPe-RelativeLocationChange-Capabilities ::= SEQUENCE {


numberOfChanges

INTEGER (1..5)


OPTIONAL,


...

}

OMA-LPPe-HighAccuracyFormatCapabilities ::= BIT STRING {
hAposition(0),
















hAvelocity(1),
















pidf-lo (2) } (SIZE(1..8))

OMA-LPPe-SegmentedAssistanceData-ProvideCapabs ::= SEQUENCE {


maxSegments

INTEGER (2..4096)

OPTIONAL,


maxSize


INTEGER
(1..5000)

OPTIONAL,


minSize


INTEGER (1..5000)

OPTIONAL,


resume


NULL




OPTIONAL,


...

}

OMA-LPPe-ReferencePointCapabilities ::= SEQUENCE {


relativeLocationReportingSupport
BIT STRING { 
geo



(0),















civic


(1),















otherProviders
(2)  } (SIZE (1..8)),


referencePointProviderSupportList  
SEQUENCE (SIZE (1..128)) OF










 

OMA-LPPe-ReferencePointProviderSupportElement
OPTIONAL,


...

}

OMA-LPPe-ReferencePointProviderSupportElement ::= SEQUENCE {


referencePointProvider


OMA-LPPe-VendorOrOperatorID,


mapDataSupport




SEQUENCE {











mapDataFormat

OCTET STRING

OPTIONAL,











...











}

OPTIONAL,


...

}

OMA-LPPe-ScheduledLocation-Capabilities ::= SEQUENCE {


minimumWindow


INTEGER (1..1024)

OPTIONAL,


gnssTimeReference

GNSS-ID-Bitmap


OPTIONAL,


networkTimeReference
ENUMERATED {serving,











servingOrNonServing,











... }

OPTIONAL,


...

}

OMA-LPPe-AccessCapabilities ::= SEQUENCE {


accessTypeUnknown


NULL






OPTIONAL,


fixedAccessTypes


OMA-LPPe-FixedAccessTypes

OPTIONAL,


wirelessAccessTypes


OMA-LPPe-WirelessAccessTypes
OPTIONAL,


...

}

OMA-LPPe-SegmentedLocationInformation-ProvideCapabs ::= SEQUENCE {


maxSegments

INTEGER (2..4096)

OPTIONAL,


maxSize


INTEGER
(1..5000)

OPTIONAL,


minSize


INTEGER (1..5000)

OPTIONAL,


resume


NULL




OPTIONAL,


...

}

OMA-LPPe-ver1-1-localCellInformation-ProvideCapabilities ::= SEQUENCE {


localCellInformation-Support

BIT STRING {gnssTiming


(0),














networkTiming

(1),














coverage 


(2),















coordinates


(3),















frequencyAccuracy
(4)} (SIZE (1..16)),


...

}

OMA-LPPe-ver1-1-broadcast-ProvideCapabilities ::= SEQUENCE (SIZE (1..16)) OF OMA-LPPe-ver1-1-BroadcastSystem-Capabs

OMA-LPPe-ver1-1-BroadcastSystem-Capabs ::= SEQUENCE {


broadcastSystemID

OMA-LPPe-ver1-1-BroadcastSystemID,


broadcastADTypes

OMA-LPPe-ver1-1-BroadcastADTypes

OPTIONAL,


point2pointAD


OMA-LPPe-ver1-1-point2pointAD


OPTIONAL,


ciphering



OMA-LPPe-ver1-1-Ciphering



OPTIONAL,


authentication


OMA-LPPe-ver1-1-Authentication


OPTIONAL,

    ...

}

OMA-LPPe-ver1-1-point2pointAD ::= SEQUENCE {


...

}

OMA-LPPe-ver1-1-Ciphering ::= SEQUENCE {


...

}

OMA-LPPe-ver1-1-Authentication ::= SEQUENCE {


...

}

-- ASN1STOP

	OMA-LPPe-CommonIEsProvideCapabilities  field descriptions

	 iP-Address-Capabilities

This parameter is included to report the capabilities of a target to provide its local IP addresses. The parameter is not included if the target does not support IP address reporting. The parameter contains a bit string, with a one‑value at any bit position meaning a particular capability is supported and a zero‑value meaning not supported. The assigned bits and corresponding capabilities are as follows.

iPv4: the target supports and can report IPv4 addresses

iPv6: the target supports and can report IPv6 addresses

nat:    the target may be able to determine and then report whether an IP address is subject to NAT

	assistanceContainerSupport

This field lists the vendor-/operator-specific data IDs for the vendor-/operator-specific assistance data sets that the target supports.

	locationInformationContainerSupport

This field lists the vendor-/operator-specific data IDs for the vendor-/operator-specific location information types that the target supports.

	relativeLocationChange-Capabilities

This parameter is included by the target to indicate its capabilities to report relative change of location.

	highAccuracyFormatCapabilities

This parameter is included by the target to provide the target capabilities to report position in high accuracy or civic format. The assigned bits and corresponding capabilities are:

hAposition: the target supports and can report OMA-LPPe-HighAccuracy3Dposition

hAvelocity: the target supports and can report OMA-LPPe-HighAccuracy3Dvelocity 

pidf-lo: the target supports and can report OMA-LPPe-CivicLocation-pidf-lo

A bit is set to one to indicate support and is set to zero or omitted to indicate lack of support.

	segmentedAssistanceData-ProvideCapabs

This parameter is included by the target to indicate support of segmented transfer of assistance data. The target may optionally include the following fields:

maxSegments        maximum number of separate LPP messages into which assistance data should be segmented by the server

maxSize                 maximum overall size of all assistance data that is transferred for segmented transfer that is supported by the target in multiples of 1024 octets after rounding up to a multiple of 1024. A value of 5000 for maxSize indicates that the maximum overall size is not limited.

minSize                  minimum overall size of all assistance data for which segmented assistance data transfer should be used by the server in preference to sending all assistance data in a single LPP message

resume                   included if the target can support segmented transfer with the resume capability

	referencePointCapabilities

This parameter is included if the target supports assistance data or location reporting relative to a reference point.

	scheduledLocation-Capabilities

This parameter is included by the target to indicate its capabilities to schedule location at a requested time. The following fields can be provided:

minimumWindow              minimum time window in units of 10 ms within which the target is capable of scheduling location measurements

gnssTimeReference            indicates the target can use GNSS time to schedule location measurements and provides the GNSS IDs that can be supported for this

networkTimeReference     indicates the target can use network time to schedule location measurements and indicates whether network time can be supported only relative to a serving cell or relative to a serving or non-serving cell

	accessCapabilities

This parameter provides the access capabilities of the target device. The following fields can be included:

accessTypeUnknown             this field shall be included if the target cannot determine the access types it supports – e.g. if the target is using a separate wireless or wireline modem of unknown type.

fixedAccessTypes                  this field indicates the fixed access types supported by the target and shall be included if the target can support one or more fixed access types.

wirelessAccessTypes             this field indicates the wireless access types supported by the target and shall be included if the target can support one or more wireless access types.

Note that the capabilities refer to access types that can be supported by the target device as opposed to access types that may currently be in use.

	segmentedLocationInformation-ProvideCapabs

This parameter is included by the target to indicate support of segmented transfer of location information. The target may optionally include the following fields:

maxSegments        maximum number of separate LPP messages into which location information can be segmented
maxSize                 maximum overall size of all location information that can be transferred using segmented transfer in multiples of 1024 octets after rounding up to a multiple of 1024. A value of 5000 for maxSize indicates that the maximum overall size is not limited.

minSize                 minimum overall size of all location information for which segmented transfer is preferred by the target in preference to sending all location information in a single LPP message

resume                   included if the target can support segmented transfer with the resume capability

	assistanceContainerList

This parameter provides a list of the assistance data containers that a target supports for a particular vendor or operator. Each location assistance data container is identified by an integer in the range 0 to 65535. The identification is vendor or operator specific and may refer to a particular type of assistance data, a particular version of assistance data or to a combination of these or to some other characteristics.

	locationInformationContainerList

This parameter provides a list of the location information containers that a target supports for a particular vendor or operator. Each location information container is identified by an integer in the range 0 to 65535. The identification is vendor or operator specific and may refer to a particular type of location information, a particular version of location information or to a combination of these or to some other characteristics.

	numberOfChanges

This field indicates the maximum number of relative changes of location that can be reported by the target. The default if absent is one.

	relativeLocationReportingSupport

This parameter indicates that the target supports location reporting relative to a reference point. The bit map indicates the reference point location type (geographic, or civic) supported for relative location reporting and whether the target is able to support location reporting relative to other reference point providers not listed in referencePointProviderSupportList. A one value at the bit position indicates support and a zero value no support.

NOTE: location reporting relative to other providers includes the ability to report information associated with a reference point that is not dependent on proprietary assistance data from the provider of the reference point (e.g. includes an ability to use a reference point simply to report relative location).

	referencePointProviderSupportList

This parameter provides a list of reference point provider IDs that the target supports for location reporting and associated attributes that the target supports within reference point assistance data for these provider IDs. This parameter shall not be included if no reference point provider IDs are specifically supported.

	mapDataSupport

This field, if present, indicates whether the target supports map data information for this reference point provider and may include additional information specific to the provider in mapDataFormat about the supported map data format(s). If this field is absent, no map data information is supported for this reference point provider.

	ver1-1-localCellInformation-ProvideCapabilities

This parameter applies only to LPPe 1.1 and provides the target capabilities to support assistance data containing information for local cells. This is signified using a bit string with the following bit assignments. A bit value of one indicates a capability is supported and a bit value of zero indicates it is not supported.

gnssTiming - indicates whether the target supports receipt of cell GNSS timing information without network timing

networkTiming - indicates whether the target supports receipt of cell GNSS timing information with network timing

coverage -  indicates whether the target supports receipt of cell coverage area

coordinates -  indicates whether the target supports receipt of cell coordinates

frequencyAccuracy -  indicates whether the target supports receipt of cell frequency accuracy

	ver1-1-broadcast-ProvideCapabilities

This parameter applies only to LPPe 1.1 and is included by a target to provide its capabilities to receive assistance data via broadcast.

	broadcastSystemID

This parameter applies only to LPPe 1.1 and specifies a particular broadcast system that is supported by a target.

	broadcastADTypes

This parameter applies only to LPPe 1.1 and specifies the types of assistance data a target can receive via broadcast using a particular broadcast system.

	point2pointAD

This parameter applies only to LPPe 1.1 and is included when a target can support receipt of assistance data sent point to point that provides information on a broadcast system used by the server.

	ciphering

This parameter applies only to LPPe 1.1 and shall be included when the target supports ciphering of LPP/LPPe broadcast messages. The absence of this parameter implies that a target does not support ciphering.

	authentication

This parameter applies only to LPPe 1.1 and shall be included when the target supports authentication of LPP/LPPe broadcast messages. The absence of this parameter implies that a target does not support authentication.


Omit unchanged parts

–
OMA-LPPe-CommonIEsRequestLocationInformation

The OMA-LPPe-CommonIEsRequestLocationInformation carries common IEs for a Request Location Information message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestLocationInformation ::= SEQUENCE  {


iP-Address-Request




OMA-LPPe-IP-Address-Request






OPTIONAL,


locationInformationContainerRequest
OMA-LPPe-LocationInformationContainerRequest 

OPTIONAL,


requestPeriodicLocInfoWithUpdate
OMA-LPPe-RequestPeriodicLocInfoWithUpdate


OPTIONAL,
















--Cond RequestPeriodicLocInfoWithUpdate


relativeLocationChange-Request

OMA-LPPe-RelativeLocationChange-Request



OPTIONAL,


localPositionRequest



OMA-LPPe-LocalPositionRequest





OPTIONAL,


scheduledLocation-Request


OMA-LPPe-ScheduledLocation-Request




OPTIONAL,

accessTypeRequest




OMA-LPPe-AccessTypeRequest






OPTIONAL,

segmentedLIpreference



ENUMERATED {useBasic, useResume, ...}



OPTIONAL,


segmentedLIResume




OMA-LPPe-SegmentedLIResume






OPTIONAL,
















--Cond segmentedTransferResume



...,


civicLocation-Request



OMA-LPPe-CivicLocation-Request





OPTIONAL
}

OMA-LPPe-IP-Address-Request ::= SEQUENCE {


...

}

OMA-LPPe-RequestPeriodicLocInfoWithUpdate ::= SEQUENCE {


session-ID




OCTET STRING (SIZE(4)),


typeOfLocInfoRequest

OMA-LPPe-TypeOfLocInfoRequest,


...

}

OMA-LPPe-TypeOfLocInfoRequest ::= ENUMERATED {


initialRequest,


updateAndContinueIfUpdateFails,


updateAndAbortIfUpdateFails,


...

}

OMA-LPPe-RelativeLocationChange-Request ::= SEQUENCE {


numberOfChanges

INTEGER (1..5)


OPTIONAL,


...

}

OMA-LPPe-LocalPositionRequest ::= SEQUENCE {


typeOfRequest




ENUMERATED { localOptional, localMandatory, localOnly, ... },


referencePointReq



SEQUENCE (SIZE (1..8)) OF 












OMA-LPPe-ReferencePointUniqueID


OPTIONAL,


...

}

OMA-LPPe-ScheduledLocation-Request ::= SEQUENCE {


gnssTime


GNSS-SystemTime


OPTIONAL,

--Cond AtLeastOne


networkTime


NetworkTime



OPTIONAL,

--Cond AtLeastOne


relativeTime

INTEGER (1..1024)

OPTIONAL,

--Cond AtLeastOne


windowSize


INTEGER (1..1024)

OPTIONAL,


...

}

OMA-LPPe-AccessTypeRequest ::= SEQUENCE {


...

}

OMA-LPPe-SegmentedLIResume ::= SEQUENCE {


segmentedLI-session-ID

INTEGER (1..256),


next-segment-number


INTEGER (1..4096)}

OMA-LPPe-CivicLocation-Request ::= SEQUENCE {


format



ENUMERATED {pidf-lo, ... },


...

}
-- ASN1STOP

	Conditional presence
	Explanation

	RequestPeriodicLocInfoWithUpdate
	The parameter shall be present in a new request or modified request for Periodic/Triggered Location Information Transfer with Target Update. The field shall be omitted in other cases.

	AtLeastOne
	At least one of these parameters shall be present

	segmentedTransferResume
	This parameter shall be included when the server requests resumption of a segmented transfer of location information. No other location information shall then be requested.


	OMA-LPPe-CommonIEsRequestLocationInformation  field descriptions

	iP-Address-Request

This parameter is included by the server to request the target to report its local IP addresses.

	locationInformationContainerRequest

This parameter specifies the list of location information containers for a specified vendor or operator that the target should provide.

	requestPeriodicLocInfoWithUpdate

This field is used to request periodic/triggered location information session (accompanied by the request for the actual location information).

	relativeLocationChange-Request

This parameter is included by the server to request the target to report its relative change of location.

	localPositionRequest

This field is included by the server to request or permit the target to report its location relative to a reference point. This request only applies when the target has information on one or more reference points and is reporting a location estimate and shall be ignored by the target when the target has no information on reference points or reports location measurements but not a location estimate.

	scheduledLocation-Request
This parameter is included by the server to request the target to perform all requested location measurements and obtain any other requested location information (except for information that can be computed from other information) within a scheduled time window (see note) defined by the following parameters:

gnssTime             absolute GNSS time of the start of the time window

networkTime       network time of the start of the time window 

relativeTime        relative Time in seconds from current time to the start of the time window. Current time is defined as the time the message was received.
windowSize         width of the time window in units of 10 ms; absence of this parameter implies best effort to perform all measurements as close to the start time as possible

This parameter should not be included by the server and shall if present be ignored by the target if other LPP or LPPe parameters are present that require repeated (e.g. periodic or triggered) location information reporting by the target or if qos is present containing responseTime in CommonIEsRequestLocationInformation in the LPP Request Location Information. When gnssTime and networkTime are both present, the target shall give precedence to gnssTime if the referenced GNSS time is known to within 1ms but shall other otherwise give precedence to networkTime. The target shall give lowest preference to relativeTime when another start time is present that can be used (e.g. gnssTime is present and the target knows the associated GNSS time).

NOTE:   it is required that measurement time be within the scheduled window. Measurement time refers to the time or times at which a measurement is valid – e.g. the time a measurement was completed or the time to which a measurement can reliably and accurately be adjusted.

	accessTypeRequest

This parameter is included by the server to request the access type or types currently in use by the target device.

	segmentedLIpreference

This field shall be included if the server prefers the target to use segmented transfer of location information. Values can indicate "use the basic method" or "use the basic method with resume capability".

	segmentedLIResume

The parameter is used to request resumption of an LPPe segmented transfer of location information following realease or failure and later restoration of the connection and any location session between the server and the target. The parameter includes the following fields:

segmentedLI-session-ID                     session ID assigned by the target for the segmented transfer 

next-segment-number    segment number of next expected LPP Provide Location Information

	session-ID

This field provides the periodic/triggered session ID assigned to the Periodic/Triggered Location information Transfer with Update procedure.

	typeOfLocInfoRequest

This field indicates whether this is an initial request for a new procedure, an update request where the previously agreed location information delivery will continue if the request cannot be supported or an update request where the prevuiously agreed location information delivery will be aborted if the request cannot be supported.

	numberOfChanges

This field indicates the number of relative changes of location to be reported by the target. The default if absent is one. The target shall report the indicated number of changes if available or, if not available, the number of changes that are available.

	typeOfRequest

This field indicates whether local position reporting is an optional addition to reporting of absolute location, a mandatory addition to reporting of absolute location, or a mandatory alternative to absolute location (which shall then not be reported). 

	referencePointReq

This field, if included, specifies a list of desired reference points relative to which the subject location is requested in the order of preference. The first reference point in the list is the most preferred reference point, etc. Details of the reference points would have been provided to the target in previous assistance data. If no reference points are specified, the target may reports its location using any available reference point.

	civicLocation-Request

This field, if included, indicates a request for the civic location of the target.

The format field indicates the requested format as follows:

pidf-lo        the requested format is OMA-LPPe-CivicLocation-pidf-lo


–
OMA-LPPe-CommonIEsProvideLocationInformation

The OMA-LPPe-CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information message extension.

-- ASN1START

OMA-LPPe-CommonIEsProvideLocationInformation ::= SEQUENCE {


highAccuracy3Dposition



OMA-LPPe-HighAccuracy3Dposition 


OPTIONAL,

















--Cond HighAccuracy


localPosition





OMA-LPPe-LocalPosition





OPTIONAL,


highAccuracy3Dvelocity



OMA-LPPe-HighAccuracy3Dvelocity 


OPTIONAL,

















--Cond HighAccuracy


iP-Address-List





OMA-LPPe-IP-Address-List




OPTIONAL,


locationInformationContainer

OMA-LPPe-LocationInformationContainer 

OPTIONAL,


providePeriodicLocInfoWithUpdate
OMA-LPPe-ProvidePeriodicLocInfowithUpdate
OPTIONAL,  

















 --Cond ProvidePeriodicLocInfoWithUpdate


relativeLocationChangeList


OMA-LPPe-RelativeLocationChangeList


OPTIONAL,


scheduledLocation




OMA-LPPe-ScheduledLocation




OPTIONAL,

















--Cond ScheduledLocationRequested


accessTypes






OMA-LPPe-AccessTypes





OPTIONAL,


segmentedLITransfer




OMA-LPPe-SegmentedLITransfer



OPTIONAL,

















--Cond segmentedTransferWithResume


locationInformationTimeStamp

OMA-LPPe-TimeStamp






OPTIONAL,


...,


locationSource





OMA-LPPe-LocationSource





OPTIONAL,
















--Cond LocationSource


civicLocation-pidf-lo



OMA-LPPe-CivicLocation-pidf-lo



OPTIONAL

















--Cond CivicLocationRequest-pidf-lo

}

OMA-LPPe-LocalPosition ::= SEQUENCE {


referencePoint



OMA-LPPe-ReferencePointUniqueID,


subjectLocation



OMA-LPPe-RelativeLocation





OPTIONAL,


...

}

OMA-LPPe-IP-Address-List ::= SEQUENCE (SIZE (1..maxIPAddress)) OF OMA-LPPe-IP-Address

maxIPAddress INTEGER ::= 5

OMA-LPPe-IP-Address ::= SEQUENCE {


local-IP-Address
CHOICE
{



iPv4
BIT STRING (SIZE(32)),



iPv6
BIT STRING (SIZE(128)),



...



},


bearer

OMA-LPPe-Bearer,


nat


BOOLEAN



OPTIONAL,


...

}

OMA-LPPe-Bearer ::= ENUMERATED {


unknown,


gsm,


utran,


lte,


wlan,


wimax,


dsl,


pktcable,


other,


...,

    nr
}

OMA-LPPe-ProvidePeriodicLocInfowithUpdate ::= SEQUENCE {


session-ID




OCTET STRING (SIZE(4)),


typeOfLocInfoProvide

OMA-LPPe-TypeOfLocInfoProvide,


...

}

OMA-LPPe-TypeOfLocInfoProvide ::= ENUMERATED {


responseToInitialRequest,


providePeriodicLocInfo,


responseToServerUpdateRequest,


targetUpdate,


...

}

OMA-LPPe-RelativeLocationChangeList ::= SEQUENCE (SIZE (1..maxRelativeLocation)) OF 



















OMA-LPPe-RelativeLocationChange

OMA-LPPe-RelativeLocationChange ::= SEQUENCE {


relativeTime



INTEGER (0..65535)

OPTIONAL,


transactionID



INTEGER (0..255)

OPTIONAL,


relativeLocation


OMA-LPPe-RelativeLocation,


...

}

maxRelativeLocation

INTEGER ::= 5

OMA-LPPe-ScheduledLocation ::= SEQUENCE {


disposition

ENUMERATED {withinWindow,









outsideWindowOrNoWindow,









notSupportedDueToNoCapability,









notSupportedDueToNoTimeReference,









notSupportedDueToConflictWithAnotherRequest,









notSupportedForOtherReasons,









... },


actualWindow
SEQUENCE {



start

INTEGER (-512..511),



duration
INTEGER
(0..2047)


}









OPTIONAL,


...

}

OMA-LPPe-AccessTypes ::= SEQUENCE {


accessTypeUnknown


NULL






OPTIONAL,


fixedAccessTypes


OMA-LPPe-FixedAccessTypes

OPTIONAL,


wirelessAccessTypes


OMA-LPPe-WirelessAccessTypes
OPTIONAL,


...

}

OMA-LPPe-SegmentedLITransfer ::= SEQUENCE {


segmentedLI-session-ID


INTEGER (1..256),


segment-number

INTEGER (1..4096),


...

}

OMA-LPPe-TimeStamp ::= CHOICE {


gnssTime


GNSS-SystemTime,


networkTime


NetworkTime,


relativeTime

INTEGER (0..1024),


...

}

OMA-LPPe-LocationSource ::= SEQUENCE {


agnss



NULL
OPTIONAL,


otdoa



NULL
OPTIONAL,


eotd



NULL
OPTIONAL,


otdoaUTRA


NULL
OPTIONAL,


ecidLTE



NULL
OPTIONAL,


ecidGSM



NULL
OPTIONAL,


ecidUTRA


NULL
OPTIONAL,


wlanAP



NULL
OPTIONAL,


srn




NULL
OPTIONAL,


sensors



NULL
OPTIONAL,


...,


nr-dl-tdoa


NULL
OPTIONAL,


nr-dl-aod


NULL
OPTIONAL
}

-- ASN1STOP

	Conditional presence
	Explanation

	HighAccuracy
	This field shall be present, when providing high accuracy position/velocity, i.e. when the highAccuracyMethodRequested is set true in AGNSS-PositioningInstructions.

	ProvidePeriodicLocInfoWithUpdate
	The parameter shall be present in a Provide Location Information for Periodic/Triggered Assistance Data Transfer with Target Update. The field shall be omitted in other cases.

	ScheduledLocationRequested
	The parameter shall be present in the first or only response to an LPP Request Location Information if scheduledLocation-Request was included by the server in OMA-LPPe-CommonIEsRequestLocationInformation.

	segmentedTransferWithResume
	This parameter shall be present in each LPP Provide Location Information message sent to a server when a segmented transfer of location information with resume capability is either started or resumed.

	LocationSource
	This parameter shall be present in each LPP Provide Location Information message sent to a server when a location estimate is sent in either low accuracy format in LPP (as part of LPP CommonIEsProvideLocationInformation) or in high accuracy format in LPPe (as part of LPPe OMA-LPPe-CommonIEsProvideLocationInformation).

	CivicLocationRequest-pidf-lo
	This parameter shall be present if available when the civic location of the target is requested by the server with the format pidf-lo. This parameter is optional in other cases.


	OMA-LPPe-CommonIEsProvideLocationInformation  field descriptions

	highaccuracy3Dposition
This field provides a high accuracy location estimate. This field shall be used to deliver the location estimate in case the server requested high accuracy GNSS method.

	localPosition

This field provides a subject location in a local coordinate system, whose origin is defined by a reference point. This field may only be included when a target provides a location estimate (e.g. shall not be provided when a target provides location measurements). The field may be provided in addition to or instead of an absolute location estimate as specified in an OMA-LPPe-CommonIEsRequestLocationInformation message in the case of a solicited response.

	highaccuracy3Dvelocity
This field provides a high accuracy velocity estimate. This field shall be used to deliver the velocity estimate in case the server requested high accuracy GNSS method.

	iP-Address-List

This parameter provides a list of one or more local IP addresses assigned to the target for a particular bearer.

	locationInformationContainer

This parameter carries vendor-/operator-specific location information.

	providePeriodicLocInfoWithUpdate

This field is used to provide periodic/triggered location information session (accompanied by the provide for the actual data).

	relativeLocationChangeList

This parameter provides a list of one or more consecutive relative changes in the location of the target device. The changes are relative to the times T0, T1, T2, T3 etc. when the target previously sent LPP Provide Location Information messages to the server. Here T0 represents the time of sending of the most recent LPP Provide Location Information message – i.e. the one carrying the relative changes in location; T1 represents the time of sending of the previous LPP Provide Location Information message – i.e. the one sent by the target immediately prior to T0; T2 represents the time of sending of the LPP Provide Location message sent by the target immediately prior to T1 etc.. A segmented series of LPP Location Information messages sent by the target at almost the same time counts as one message and one time. The list of location changes sent by the target is ordered with the first change giving the target location at T0 relative to the reference location of the target at T1, the second change giving the target location at T1 relative to the reference location of the target at T2 etc. This information can be used by the server to obtain or improve the absolute location of the target – e.g. when the target is unable to provide other location information for some temporary duration.
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	scheduledLocation

This parameter indicates the degree to which a scheduled location request was supported and contains the following fields.

disposition           indicates whether all returned location information was obtained within the requested time window or was obtained outside the window (including the case where no window was provided) or whether the request could not be supported due to no capability, no available time reference, conflict with another request or for some other reason.

actualWindow     indicates the precise window within which all measurements and location were actually obtained when a disposition value of "outsideWindowOrNoWindow" is provided. The window is defined by a start time relative to the requested start time in units of 10 ms and a duration rounded up to a multiple of 10 ms with zero indicating interpolation or extrapolation to the exact start time. This field shall be provided if applicable and available and if the actual window can be accurately encoded. The field shall be omitted if the window start time or duration falls outside the allowed range.

	accessTypes

This parameter provides the access type or types currently being used by the target device. The following fields can be included:

accessTypeUnknown             this field shall be included if the target cannot determine the access type in use – e.g. if the target is using a separate wireless or wireline modem of unknown type.

fixedAccessTypes                 this field indicates the fixed access type or types currently in use by the target and shall be included if the target is using one or more fixed access types

wirelessAccessTypes             this field indicates the wireless access type or types currently in use by the target and shall be included if the target is using one or more wireless access types

	segmentedLITransfer

This parameter provides the following fields to support segmented transfer of location information with a resume capability.

segmentedLI-session-ID              session ID assigned by the target which should be unique within the target

segment-number    segment number starting from 1 and incremented by 1 in each successive LPP Provide Location Information message

	referencePoint

This field identifies the reference point for the subject location.

	subjectLocation

This field defines the subject location relative to the reference point. If this field is absent, the subject location coincides with the reference point location.

	local-IP-Address

This parameter provides a local IPv4 or IPv6 address assigned to the target.

	bearer

This parameter provides the bearer associated with a particular IP address.

	nat

This parameter indicates whether Network Address Translation (NAT) is used or may be used for a particular IP address (TRUE) or whether NAT is not used (FALSE). The default if not included is FALSE.

	session-ID

This field provides the periodic/triggered session ID assigned to the Periodic/Triggered Location Information Transfer with Update procedure.

	typeOfLocInfoProvide

This field indicates whether this is a response to an initial request for a new procedure, normal delivery of periodic/triggered location information, a response to an update request from the server or a unsolicited target update.

	relativeTime
This field indicates the timespan in units of 0.1 seconds over which a reported relative change in location is measured. When multiple relative changes in location are reported, the corresponding timespans shall be contiguous (i.e. each time span shall begin at the instant that the previous timespan ends).

	transactionID

This field provides the LPP transaction ID that was used for the first or only LPP Provide Location Information message that was sent by the target when it occupied the reference location for a reported relative change in location. The indicated LPP Provide Location Information may have provided the server with the absolute value of this reference location (either directly or via measurements). Providing the transaction ID may help the server identify the particular Provide Location Information message (and hence the reference location) if there may otherwise be ambiguity. This parameter is optional and shall be provided if available.

	relativeLocation

This parameter provides the relative change in location,

	locationInformationTimestamp

This parameter provides the time or, when a time period is applicable, the most recent time for which the provided measurements or location estimate are valid. The parameter allows the following alternatives listed in priority order (highest priority first) with the highest priority alternative that is available being provided:

gnssTime             absolute GNSS time

networkTime       network time for network known by the target to be associated with the server. In all other cases network time shall have lowest priority.

relativeTime        time interval in seconds between the measurement(s) and the transmission of this information by the target

This parameter should not be included when all the included measurements and/or location estimate include their own timestamp(s).  If the parameter is included and an included measurement or location estimate has its own timestamp, the latter shall have precedence. If the parameter is not included and an included measurement or location estimate does not have its own timestamp, the timestamp shall be assumed to be the time of location information transmission from the target.

	locationSource

This parameter indicates the positioning technologies involved in calculating a UE-based position estimate sent by the target to the server. The parameter is encoded as a bitmap and lists the following positioning technologies:

agnss:
Assisted-GNSS

otdoa:
OTDOA on LTE

eotd:
E-OTD (GSM)

otdoaUTRA:
OTDOA on UTRA

ecidLTE:
E-CID on LTE

ecidGSM:
E-CID on GSM

ecidUTRA:
E-CID on UTRA

wlanAP:
WLAN AP

srn:
SRN

sensors:
Sensors
nr-dl-tdoa:
DL-TDOA for NR
nr-dl-aod:
DL-AoD for NR

If more than one positioning technology is indicated, the target calculated a final position result reported to the server by appropriately combining individual position results (hybrid positioning).

	civicLocation-pidf-lo

This parameter provides the civic location of the target with the format pidf-lo.
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