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1 Reason for Change

This CR introduces support for providing assistance data applicable to LTE eNodeBs and HeNBs and concerns LTE aspects of the following requirement in the RD. 

	LPP-AD-019
	LPPe SHALL support request and provision of assistance data comprising base station, WiFi AP, BT AP and other short range communication node identities and/or addresses, locations, transmit power, antenna gain, maximum antenna range, frequency use and other information helpful to performing measurements of these network nodes.


The assistance data provided for this may be used for the following purposes:

(a) derive an approximate location to assist UE based and UE assisted A-GNSS

(b) support OTDOA measurements in the absence of OTDOA assistance data

(c) assist measurements for UE assisted LTE ECID

(d) support an approximate form of UE based LTE ECID

For classification purposes, the assistance data capabilities proposed here are treated as an extension to LTE ECID positioning. Note that some of the assistance data defined here may overlap assistance data provided for other LTE based position methods – e.g. OTDOA. However, the data need not be identical – e.g. an operator might choose to provide less precise base station coordinates for LTE ECID than for OTDOA since precise coordinates will be less important.
This CR also assumes some common IEs, imports and references defined in OMA-LOC-2010-0xxx-CR_LPPe1.0_TS_GSM_Base_Station_Data and OMA-LOC-2010-0xxx-CR_LPPe1.0_TS_Context_Information_and_Relative_Location – i.e. these IEs, imports and references are not repeated here.

2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

n/a
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 this CR and apply the proposed changes to LPPe 1.0 TS.
6 Detailed Change Proposal
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7. Terminology and Conventions

7.5 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

7.6 Definitions

	Target
	Termination point of LPP

	Server
	Termination point of LPP

	Baseline
	Vector between antenna reference points

	Relative Position
	See baseline

	Relative Velocity
	First time derivative of the baseline


3.3
Abbreviations

	OMA
	Open Mobile Alliance

	ARFCN
	Absolute Radio Frequency Channel Number

	BCCH
	Broadcast Control Channel

	BSIC
	Base transceiver Station Identity Code

	CCP
	Continuous Carrier Phase

	CPICH
	Common Pilot Channel

	DSL
	Digital Subscriber Line

	E-OTD
	Enhanced Observed Time Difference

	E-UTRAN
	Evolved UTRAN

	ECID
	Enhanced Cell ID

	EDGE
	Enhanced Data rates for Global Evolution

	EGM
	Earth Gravity Model

	EPDU
	External Protocol Data Unit

	EPRE
	Energy Per Resource Element

	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

	IPDL
	Idle Period Downlink

	LAN
	Local Area Network

	LBS
	Location-Based Services

	LCS
	Location Services

	LPP
	LTE Positioning Protocol, defined in 3GPP TS 36.355

	LPPe
	OMA LPP Extensions

	LTE
	Long Term Evolution

	OTDOA
	Observed Time Difference of Arrival

	QoR
	Quality of Reference station

	RAN
	Radio Access Network

	RS
	Reference Signal

	RSSI
	Received Signal Strength Indicator

	SLP
	SUPL Location Platform

	SUPL
	Secure User Plane Location

	SV
	Space Vehicle

	TDD
	Time-Division Duplex

	TEC
	Total Electron Content

	TECU
	TEC Unit, 1016 electrons per square meter

	UARFCN
	UTRA Absolute Radio Frequency Channel Number

	UE
	User Equipment

	UMTS
	Universal Mobile Telecommunication System

	UTC
	Universal Time Coordinated

	UTRA
	UMTS Terrestrial Radio Access

	UTRAN
	UMTS Terrestrial RAN

	WLAN 
	Wireless Local Area Network


8. Information Element Abstract Syntax Definition
8.5 General
The contents of each LPPe payload and message extensions are specified in Chapters 6.2 and 6.3, respectively, using ASN.1 to specify the syntax and using tables, when needed, to provide information on the fields and parameters in the message. The information elements carried within the message extensions are specified as type definitions in Chapters 6.4 and 6.5.

When necessary, appendices are used to provide further information, such as formulae, on the usage of the data content.

LPPe re-uses as far as possible the data definitions from [LPP] in order to avoid duplication.

The ASN.1 in this section uses the same format and coding conventions as described in [LPP].
8.6 LPPe Message Extension
8.6.3 LPP data type imports
LPPe uses as far as possible the data definitions from the [LPP] in order to avoid duplication. This ASN.1 snippet defines the imports from [LPP].
-- ASN1START

OMA-LPPE DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS GNSS-ID, GNSS-SignalID, GNSS-SignalIDs, GNSS-SystemTime, SV-ID, ECID-SignalMeasurementInformation, CellGlobalIdGERAN, CellGlobalIdEUTRA-AndUTRA, ARFCN-ValueEUTRA FROM LPP-PDU-Definitions
-- ASN1STOP
8.6.4 Message extension definitions
*The IE OMA-LPP-MessageExtension carries version information and the actual data carried in the extension. A single OMA-LPP-MessageExtension carries one extension message and all the LPPe information associated with that type.
-- ASN1START

OMA-LPPe-MessageExtension ::= SEQUENCE {


lppeCompatibilityLevel


LPPeCompatibilityLevel,


lppeVersion





LPPeVersion,


lppeMode





LPPeMode

OPTIONAL,


oma-LPPe-MessageExtensionBody
OMA-LPPe-MessageExtensionBody,


...
}

LPPeCompatibilityLevel ::= INTEGER (0..15)

LPPeVersion ::= SEQUENCE {


majorVersion

INTEGER(0..255),



minorVersion

INTEGER(0..255),

}

LPPeMode ::= ENUMERATED {


normal,


reversed,


...

}

OMA-LPPe-MessageExtensionBody ::= CHOICE {



requestCapabilities


OMA-LPPe-RequestCapabilities, 
--Shall only be used in the EPDU in LPP RequestCapabilities



provideCapabilities


OMA-LPPe-ProvideCapabilities,
--Shall only be used in the EPDU in LPP ProvideCapabilities



requestAssistanceData

OMA-LPPe-RequestAssistanceData,
--Shall only be used in the EPDU in LPP RequestAssistanceData



provideAssistanceData

OMA-LPPe-ProvideAssistanceData, --Shall only be used in the EPDU in LPP ProvideAssistanceData



requestLocationInformation
OMA-LPPe-RequestLocationInformation, --Shall only be used in the EPDU in LPP RequestLocationInformation



provideLocationInformation
OMA-LPPe-ProvideLocationInformation, --Shall only be used in the EPDU in LPP ProvideLocationInformation



error





OMA-LPPe-Error, --Shall only be used in the EPDU in LPP Error



abort





OMA-LPPe-Abort, --Shall only be used in the EPDU in LPP Abort



...

}

-- ASN1STOP
	LPPe Message Extension fields

	lppCompatibilityLevel

This field provides the compatibility level of the OMA LPP Extenhsions Release. The compatibility level in this version of LPPe is zero.

	majorVersion

This field provides the major version of the OMA LPP Extensions Release, i.e. in the version notation x.y the major version is x.

	minorVersion

This field provides the minor version of the OMA LPP Extensions Release, i.e. in the version notation x.y the minor version is y.

	lPPeMode

This field qualifies the server and target roles defined in the LPP transaction ID.


8.7 Message extension IEs
The present chapter details the message extensions provided by LPPe for the 3GPP-defined LPP.

8.7.3 Request Capabilities
The OMA-LPPe-RequestCapabilities message extension requests capability information on LPPe and individual positioning methods.

-- ASN1START

OMA-LPPe-RequestCapabilities ::= SEQUENCE {


commonIEsRequestCapabilities
OMA-LPPe-CommonIEsRequestCapabilities
OPTIONAL,


agnss-RequestCapabilities

OMA-LPPe-AGNSS-RequestCapabilities

OPTIONAL,


otdoa-RequestCapabilities

OMA-LPPe-OTDOA-RequestCapabilities

OPTIONAL,


ecid-lte-RequestCapabilities

OMA-LPPe-ECID-LTE-RequestCapabilities

OPTIONAL,


oma-lppe-ecid-gsm-RequestCapabilities
OMA-LPPe-ECID-GSM-RequestCapabilities
OPTIONAL,


oma-lppe-ecid-utra-RequestCapabilities
OMA-LPPe-ECID-UTRA-RequestCapabilities
OPTIONAL,


oma-lppe-wlan-ap-RequestCapabilities
OMA-LPPe-WLAN-AP-RequestCapabilities
OPTIONAL,


oma-lppe-wimax-ecid-RequestCapabilities
OMA-LPPe-WiMax-ECID-RequestCapabilities
OPTIONAL,


sensor-RequestCapabilities



OMA-LPPe-Sensor-RequestCapabilities

OPTIONAL,


...

}

-- ASN1STOP

8.7.4 Provide Capabilities
The OMA-LPPe-ProvideCapabilities message extension provides capability information on LPPe and individual positioning methods
-- ASN1START

OMA-LPPe-ProvideCapabilities::= SEQUENCE {


commonIEsProvideCapabilities
OMA-LPPe-CommonIEsProvideCapabilities

OPTIONAL,


agnss-ProvideCapabilities

OMA-LPPe-AGNSS-ProvideCapabilities


OPTIONAL,


otdoa-ProvideCapabilities

OMA-LPPe-OTDOA-ProvideCapabilities


OPTIONAL,


ecid-lte-ProvideCapabilities

OMA-LPPe-ECID-LTE-ProvideCapabilities


OPTIONAL,


oma-lppe-ecid-gsm-ProvideCapabilities
OMA-LPPe-ECID-GSM-ProvideCapabilities

OPTIONAL,


oma-lppe-ecid-utra-ProvideCapabilities
OMA-LPPe-ECID-UTRA-ProvideCapabilities

OPTIONAL,


oma-lppe-wlan-ap-ProvideCapabilities
OMA-LPPe-WLAN-AP-ProvideCapabilities

OPTIONAL,


oma-lppe-wimax-ecid-ProvideCapabilities
OMA-LPPe-WiMax-ECID-ProvideCapabilities

OPTIONAL,


sensor-ProvideCapabilities



OMA-LPPe-Sensor-ProvideCapabilities


OPTIONAL,


...

}

-- ASN1STOP

8.7.5 Request Assistance Data
The OMA-LPPe-RequestAssistanceData message extension requests assistance data for the individual positioning methods.

-- ASN1START

OMA-LPPe-RequestAssistanceData ::= SEQUENCE {


commonIEsRequestAssistanceData

OMA-LPPe-CommonIEsRequestAssistanceData

OPTIONAL,


agnss-RequestAssistanceData

OMA-LPPe-AGNSS-RequestAssistanceData

OPTIONAL,


otdoa-RequestAssistanceData

OMA-LPPe-OTDOA-RequestAssistanceData

OPTIONAL,


oma-lppe-ecid-lte-RequestAssistanceData

OMA-LPPe-ECID-LTE-RequestAssistanceData

OPTIONAL,

sensor-RequestAssistanceData



OMA-LPPe-Sensor-RequestAssistanceData

OPTIONAL,


...

}

-- ASN1STOP

8.7.6 Provide Assistance Data
The OMA-LPPe-RequestAssistanceData message extension provides assistance data for the individual positioning methods.
-- ASN1START

OMA-LPPe-ProvideAssistanceData ::= SEQUENCE {


commonIEsProvideAssistanceData

OMA-LPPe-CommonIEsProvideAssistanceData

OPTIONAL,


agnss-ProvideAssistanceData

OMA-LPPe-AGNSS-ProvideAssistanceData

OPTIONAL,


otdoa-ProvideAssistanceData

OMA-LPPe-OTDOA-ProvideAssistanceData

OPTIONAL,


oma-lppe-ecid-lte-ProvideAssistanceData

OMA-LPPe-ECID-LTE-ProvideAssistanceData

OPTIONAL,

sensor-ProvideAssistanceData



OMA-LPPe-Sensor-ProvideAssistanceData

OPTIONAL,


...

}
-- ASN1STOP

8.7.7 Request Location Information
The OMA-LPPe-RequestLocationInformation requests position estimates and measurements.
-- ASN1START
OMA-LPPe-RequestLocationInformation ::= SEQUENCE {


commonIEsRequestLocationInformation













OMA-LPPe-CommonIEsRequestLocationInformation

OPTIONAL,


agnss-RequestLocationInformation

OMA-LPPe-AGNSS-RequestLocationInformation
OPTIONAL,


otdoa-RequestLocationInformation

OMA-LPPe-OTDOA-RequestLocationInformation 
OPTIONAL,


ecid-lte-RequestLocationInformation
OMA-LPPe-ECID-LTE -RequestLocationInformation
OPTIONAL,


oma-lppe-ecid-gsm-RequestLocationInformation
OMA-LPPe-ECID-GSM-RequestLocationInformation
OPTIONAL,


oma-lppe-ecid-utra-RequestLocationInformation
OMA-LPPe-ECID-UTRA-RequestLocationInformation
OPTIONAL,


oma-lppe-wlan-ap-RequestLocationInformation

OMA-LPPe-WLAN-AP-RequestLocationInformation
OPTIONAL,


oma-lppe-wimax-ecid-ProvideLocationInformastion
OMA-LPPe-WiMax-ECID-ProvideLocationInformation
OPTIONAL,


sensor-RequestLocationInformation



OMA-LPPe-Sensor-RequestLocationInformation
OPTIONAL,


...

}
-- ASN1STOP

8.7.8 Provide Location Information
The OMA-LPPe-ProvideLocationInformation provides position estimates and measurements.
-- ASN1START

OMA-LPPe-ProvideLocationInformation ::= SEQUENCE {


oma-lppe-commonIEsProvideLocationInformation














OMA-LPPe-CommonIEsProvideLocationInformation
OPTIONAL,


oma-lppe-agnss-ProvideLocationInformation
OMA-LPPe-AGNSS-ProvideLocationInformation

OPTIONAL,


oma-lppe-otdoa-ProvideLocationInformation
OMA-LPPe-OTDOA-ProvideLocationInformation 

OPTIONAL,


oma-lppe-ecid--lteProvideLocationInformation
OMA-LPPe-ECID-LTE-ProvideLocationInformation

OPTIONAL,


oma-lppe-ecid-gsm-ProvideLocationInformation
OMA-LPPe-ECID-GSM-ProvideLocationInformation

OPTIONAL,


oma-lppe-ecid-utra-ProvideLocationInformation
OMA-LPPe-ECID-UTRA-ProvideLocationInformation

OPTIONAL,


oma-lppe-wlap-ap-ProvideLocationInformastion
OMA-LPPe-WLAN-AP-ProvideLocationInformation
OPTIONAL,


oma-lppe-wimax-ecid-ProvideLocationInformastion
OMA-LPPe-WiMax-ECID-ProvideLocationInformation
OPTIONAL,


sensor-ProvideLocationInformation


OMA-LPPe-Sensor-ProvideLocationInformation

OPTIONAL,


...

}
-- ASN1STOP

8.7.9 Abort
The OMA-LPPe-Abort carries a request to abort the on-going LPPe procedure.
-- ASN1START

OMA-LPPe-Abort ::= SEQUENCE {


commonIEsAbort

OMA-LPPe-CommonIEsAbort

OPTIONAL,


agnssAbort


OMA-LPPe-AGNSS-Abort

OPTIONAL,


...

}
-- ASN1STOP

8.7.10 Error
The OMA-LPPe-Error carries information regarding the error in the received LPPe message.
-- ASN1START

OMA-LPPe-Error ::= SEQUENCE {


commonIEsError

OMA-LPPe-CommonIEsError

OPTIONAL,


...

}
-- ASN1STOP

8.8 Positioning method IEs
8.8.3 LTE Enhanced Cell ID Positioning
8.8.3.1 LTE ECID Assistance Data

–
OMA-LPPe-LTE-ECID-ProvideAssistanceData

The OMA-LPPe-LTE-ECID-ProvideAssistanceData is used to provide assistance for UE-based and UE-assisted LTE ECID based methods.
-- ASN1START

OMA-LPPe-LTE-ECID-ProvideAssistanceData ::= SEQUENCE {



oma-lppe-ECID-LTE-NetworkData
SEQUENCE (SIZE (1..maxLTENetworks)) OF OMA-LPPe-ECID-LTE-NetworkData

OPTIONAL,


oma-lppe-ECID-LTE-Error


OMA-LPPe-ECID-LTE-Error
OPTIONAL,

...

}

maxLTENetworks
INTEGER ::= 8

-- ASN1STOP

8.8.3.2 LTE ECID Assistance Data Elements

–
OMA-LPPe-ECID-LTE-NetworkData

The IE OMA-LPPe-ECID-LTE-NetworkData is used by the location server to provide eNodeB and HeNB information for one LTE network as part of LTE ECID assistance data.

-- ASN1START

OMA-LPPe-ECID-LTE-NetworkData ::= SEQUENCE {


plmn-Identity

SEQUENCE {








mcc

SEQUENCE (SIZE (3)) 
OF INTEGER (0..9),








mnc

SEQUENCE (SIZE (2..3)) 
OF INTEGER (0..9)








},


multiple-PLMNs

BOOLEAN,


reference-location

OMA-LPPe-Reference-Point

OPTIONAL,
-- Cond eNBlocations

lte-ecid-eNodeB-list
SEQUENCE (SIZE (1..maxLTEeNBs)) OF OMA-LPPe-LTE-ECID-eNodeBData,

lte-ecid-HeNB-list

SEQUENCE (SIZE (1..maxLTEHeNBs)) OF OMA-LPPe-LTE-ECID-HeNBData
OPTIONAL,

...


}

maxLTEeNBs
INTEGER ::= 32
maxLTEHeNBs
INTEGER ::= 128
-- ASN1STOP

	Conditional presence
	Explanation

	eNBlocations
	The field is mandatory when one or more eNodeB or HeNB locations are provided for the network and a default reference point is not provided in LPPe common IEs.


	OMA-LPPe-ECID-LTE-NetworkData field descriptions

	plmn-Identity

This field identifies the PLMN as defined in [23.003]. For a network supporting multiple PLMNs, this field identifies the first listed (i.e. primary) PLMN.

	multiple-PLMNs

This field indicates whether the network supports multiple PLMNs (true) or not (false). 

	reference-location
This field specifies an arbitrary reference location for the LTE network. If this field is absent, the reference location is provided by the default reference point in LPPe common IEs.

	lte-ecid-eNodeB-list
This parameter provides information for one or more eNodeBs belonging to the indicated LTE network. Either lte-ecid-eNodeB-list or lte-ecid-HeNB-list or both shall be included.

	lte-ecid-HeNB-list
This parameter provides information for one or more HeNBs belonging to the indicated LTE network. Either lte-ecid-eNodeB-list or lte-ecid-HeNB-list or both shall be included.


–
OMA-LPPe-ECID-LTE-eNodeBData

The IE OMA-LPPe-ECID-LTE-eNodeBData is used by the location server to provide information for one LTE eNodeB or several collocated eNodeBs as part of LTE ECID assistance data.

-- ASN1START

OMA-LPPe-ECID-LTE-eNodeBData ::= SEQUENCE {


relative-location



OMA-LPPe-RelativeLocation

OPTIONAL, 

ecid-lte-eNodeB-CellData

SEQUENCE (SIZE (1..maxLTEMacroCells)) OF OMA-LPPe-ECID-LTE-CellData


...


}

maxLTEMacroCells
INTEGER ::= 8

-- ASN1STOP

	OMA-LPPe-ECID-LTE-eNodeBData field descriptions

	relative-location

This field provides the location and optional uncertainty in location of the antenna of the eNodeB relative to the reference location for the network. For an eNodeB with multiple antennas or a set of collocated eNodeBs, the location can be averaged.This field shall be provided if requested and available.

	ecid-lte-eNodeB-CellData

This field provides information for one or more LTE macro or pico cells sharing a common eNodeB antenna or using antennas in close proximity to one another.


–
OMA-LPPe-ECID-LTE-HeNBData

The IE OMA-LPPe-ECID-LTE-HeNBData is used by the location server to provide information for one LTE HeNB as part of LTE ECID assistance data.

-- ASN1START

OMA-LPPe-ECID-LTE-HeNBData ::= SEQUENCE {


relative-location



OMA-LPPe-RelativeLocation

OPTIONAL, 


location-reliability


INTEGER (1.10000)



OPTIONAL,

ecid-lte-HeNB-CellData


OMA-LPPe-ECID-LTE-CellData,

...


}

-- ASN1STOP

	OMA-LPPe-ECID-LTE-HeNBData field descriptions

	relative-location

This field provides the location and optional uncertainty in location of the antenna of the HeNB relative to the reference location for the network.

	location-reliability

The field provides the reliability R of the HeNB location. The probability that the HeNB location has not changed is given by R/100 as a percentage. R may be based on historic change or persistence of the HeNB location over a period of time and the time interval since the HeNB location was last provided to or verified by the server. Note that location reliability is distinct from location accuracy and refers to the possibility of an HeNB having been moved to a new location. This field shall be provided if requested and available.

	ecid-lte-HeNB-CellData

This field provides information for the HeNB femtocell.


–
OMA-LPPe-ECID-LTE-CellData

The IE OMA-LPPe-ECID-LTE-CellData is used by the location server to provide information for one LTE macro, pico or femto cell as part of LTE ECID assistance data.

-- ASN1START

OMA-LPPe-ECID-LTE-CellData ::= SEQUENCE {


physCellId





INTEGER (0..503),

cellIdentity




BIT STRING (SIZE (28)),

dl-CarrierFreq




ARFCN-ValueEUTRA,

rs-transmit-power



INTEGER (-127..128)


OPTIONAL,

antennaPortConfig



ENUMERATED {port1, ports2, ports4, ... }
OPTIONAL,

antenna-gain




INTEGER (-127..128)


OPTIONAL,


beam-width





INTEGER (1..360)



OPTIONAL,


transmit-direction



INTEGER (0..360)



OPTIONAL, 

frequency-accuracy



INTEGER (0..100)



OPTIONAL, 


...


}

-- ASN1STOP

	OMA-LPPe-ECID-LTE-CellData field descriptions

	physCellId 

This field specifies the physical cell identity, as defined in [36.331].

	cellIdentity

This field defines the identity of the cell within the context of the PLMN as defined in [36.331].

	dl-CarrierFreq
This field specifies the ARFCN of the cell as defined in [36.101].

	rs-transmit-power
This field specifies the downlink reference signal transmit power for the cell in dBm as defined in [36.311]. The RS EPRE can be derived from this as defined in [36.213]. This field shall be provided if requested and available.

	antennaPortConfig

This field specifies whether 1, 2 or 4 antenna ports are used for downlink cell reference signals. This field shall be provided if requested and available.

	antenna-gain

This field specifies the antenna gain in dBi. This field is applicable to a macro or pico cell only and shall be provided if requested and available.

	beam-width

This field specifies the engineered horizontal width of the antenna beam in degrees. This field is applicable to a macro or pico cell only and shall be provided if requested and available.

	transmit-direction
This field specifies the direction of the center of the main downlink transmission lobe in degrees clockwise from north (0-359). A value of 360 indicates omnidirectional transmission. This field is applicable to a macro or pico cell only and shall be provided if requested and available.

	frequency-accuracy

This field specifies the minimum frequency accuracy of the cell in units of 0.005 ppm. A value of zero indicates frequency accuracy is outside the provided range. 


8.8.3.3 LTE ECID Assistance Data Request
–
OMA-LPPe-LTE-ECID-RequestAssistanceData
The OMA-LPPe-LTE-ECID-RequestAssistanceData is used to request assistance for UE-based and UE-assisted LTE ECID based methods.

-- ASN1START

OMA-LPPe-LTE-ECID-RequestAssistanceData ::= SEQUENCE {



eNBrequestedAD

BIT STRING
{
bslist



(0),











bslocation


(1),











transmit-power

(2),










antennaPortConfig
(3)










antenna-gain

(4),











beam-width


(5),











transmit-direction
(6), 










frequency-accuracy
(7),










non-serving 

(8) } (SIZE(1..16))
OPTIONAL,

heNBrequestedAD

BIT STRING
{
bslist



(0),











bslocation


(1),










locationreliability
(2),










transmit-power

(3),










antennaPortConfig
(4), 










frequency-accuracy
(5),










non-serving 

(6) } (SIZE(1..8))
OPTIONAL,

...

}

-- ASN1STOP
	OMA-LPPe-LTE-ECID-RequestAssistanceData field descriptions

	eNBrequestedAD 

This parameter specifies the LTE E‑CID assistance data requested for eNodeBs associated with macro and pico cells. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested. If this parameter is absent, no assistance data is requested for macro or pico cells. The following assistance data types are included:

bslist: include mandatory eNodeB and cell information

bslocation: include the location of each eNodeB if available

transmit-power: include the downlink transmit power for each cell if available
antennaPortConfig: include the antenna port configuration for the downlink RS
antenna-gain: include the antenna gain for each cell if available

beam-width: include the beam width for each cell if available

transmit-direction: include the transmit direction for each cell if available
frequency-accuracy: include the frequency accuracy for each cell if available
non-serving: include information for non-serving LTE networks in addition to the serving LTE network (or include information for multiple LTE networks if the serving network is either unknown or not LTE)

	heNBrequestedAD 

This parameter specifies the LTE E‑CID assistance data requested for HeNBs associated with femto cells. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested. If this parameter is absent, no assistance data is requested for femto cells.The following assistance data types are included:

bslist: include mandatory HeNB and cell information

bslocation: include the location of each HeNB if available

locationreliability: include the reliability of HeNB location if available

transmit-power: include the transmit power for each cell if available
antennaPortConfig: include the antenna port configuration for the downlink RS
frequency-accuracy: include the frequency accuracy for each cell if available
non-serving: include information for non-serving LTE networks in addition to the serving LTE network (or include information for multiple LTE networks if the serving network is either unknown or not LTE)


8.8.3.4 LTE ECID Location Information

–
OMA-LPPe-ECID-LTE-ProvideLocationInformation
The OMA-LPPe-ECID-LTE -ProvideLocationInformation is used to provide ECID measurements (UE-assisted) for LTE access networks at both current and historic times. Assuming the target device supports LPP E-CID measurement reporting, the target device shall use LPP and not LPPe to report LTE E-CID measurements to the server if either of the following conditions apply:

(a) The server sends an LPP Request Location Information message to the target containing an LPP request for E-CID measurements and the target is served by an LTE network.

(b) The target sends an unsolicited LPP Provide Location Information message to the server carrying current but not historic E-CID measurements for a serving LTE network and the target is either aware that the server supports LPP E-CID location information or is both not aware of the level of server LPP E-CID support and not aware that the server supports LPPe E-CID location information.

For all other cases of E-CID reporting for LTE, the target shall use LPPe and not LPP.
-- ASN1START

OMA-LPPe-ECID-LTE-ProvideLocationInformation ::= SEQUENCE {



oma-LPPe-ECID-LTE-CombinedLocationInformation
SEQUENCE (SIZE (1..maxLTEECIDSize)) OF OMA-LPPe-ECID-LTE-LocationInformationList

OPTIONAL,


oma-LPPe-ECID-LTE-Error

OMA-LPPe-ECID-LTE-Error
OPTIONAL,


...

}

OMA-LPPe-ECID-LTE-LocationInformationList ::= SEQUENCE {


oma-LPPe-ECID-LTE-LocationInformation
OMA-LPPe-ECID-LTE-LocationInformation,


relativetimestamp





INTEGER (0..65535) 





OPTIONAL,


servingFlag  






BOOLEAN, 


...

}

maxLTEECIDSize
INTEGER ::= 64

-- ASN1STOP

	OMA-LPPe-ECID-ProvideLocationInformation field descriptions

	oma-LPPe-ECID-LTE-CombinedLocationInformation

This parameter provides E-CID measurements for one or more LTE access networks at the current time and/or for historic times. This parameter supports part of the Location ID and Multiple Location IDs parameters in SUPL 2.0.

	oma-LPPe-ECID-LTE-Error
This parameter provides error information when not all requested LTE E-CID measurements can be reported. This parameter should be included when some but not all requested measurements are reported and shall be included when no requested measurements are reported.

	relativeTimeStamp

This parameter shall be included for historic LTE E-CID measurements and provides the time of the historic measurements relative to current time in units of 0.01 seconds. If absent, current time is implied which is equivalent to a relativeTimeStamp of zero.

	servingFlag
This parameter indicates whether a set of E-CID measurements were obtained for a serving LTE access network (TRUE) or non-serving LTE access network (FALSE). A target device with multiple radio support may indicate more than one type of serving access network for the same time instant.


8.8.3.5 LTE ECID Location Information Elements

-
OMA-LPPe-LTE-ECID-LocationInformation

The IE OMA-LPPe-ECID-LTE-LocationInformation is used by the target device to provide E-CID measurements for a serving or non-serving LTE network to the server. 
-- ASN1START

OMA-LPPe-ECID-LTE-LocationInformation ::= SEQUENCE {


lpp-ECID-SignalMeasurementInformation

ECID-SignalMeasurementInformation,


...

}

-- ASN1STOP

	OMA-LPPe-ECID-LTE-LocationInformation field descriptions

	lpp-ECID-SignalMeasurementInformation
This parameter provides E-CID measurements for a serving or non-serving LTE access network.


8.8.3.6 LTE ECID Location Information Request

–
OMA-LPPe-ECID-LTE-RequestLocationInformation
The OMA-LPPe-ECID--LTERequestLocationInformation is used to request ECID measurements (UE-assisted).

-- ASN1START

OMA-LPPe-ECID-LTE-RequestLocationInformation ::= SEQUENCE {


requestedMeasurements
BIT STRING { 
rsrp

(0),












rsrq

(1),












ueRxTx

(2),












non-serving
(3),












historic
(4),...
} (SIZE(1..8)),


...

}

-- ASN1STOP

	OMA-LPPe-ECID-LTE-RequestLocationInformation field descriptions

	requestedMeasurements 

This field specifies the LTE E‑CID measurements requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. The following measurement requests can be included.

rsrp: RSRP

rsrq: RSRQ

ueRxTx: UE Rx-Tx time difference measurement
non-serving: E-CID measurements for non-serving LTE networks (in addition to a serving LTE network)

historic: historic LTE E-CID measurements




8.8.3.7 LTE ECID Capability Information

–
OMA-LPPe-ECIDLTE-ProvideCapabilities
The OMA-LPPe-ECID-LTE-ProvideCapabilites is used by the target to provide its ECID capabilities to the server. 

-- ASN1START

OMA-LPPe-ECID-LTE-ProvideCapabilities ::= SEQUENCE {


ecid-lte-MeasSupported
BIT STRING { 
rsrp

(0),












rsrq

(1),












ueRxTx

(2),












non-serving
(3),












historic
(4),...
} (SIZE(1..8)), 

ecid-lte-eNodeB-ADSupported
BIT STRING
{
bslist



(0),













bslocation


(1),













transmit-power

(2),












antennaPortConfig
(3),












antenna-gain

(4),













beam-width


(5),













transmit-direction
(6), 










  

frequency-accuracy
(7),












non-serving 

(8) } (SIZE(1..16)),

ecid-utra-HeNB-ADSupported
BIT STRING
{
bslist



(0),













bslocation


(1),












locationreliability
(2),












transmit-power

(3),












antennaPortConfig
(4), 












frequency-accuracy
(5),












non-serving 

(6) } (SIZE(1..8)),

...

}

-- ASN1STOP

	OMA-LPPe-ECID-LTE-ProvideCapabilities field descriptions

	ecid-lte-MeasSupported

This field specifies the E‑CID measurements supported by the target device for LTE using LPPe. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means only the basic Cell ID positioning method is supported by the target device for LTE using LPPe. The following bits are assigned for the indicated measurements..

rsrp: RSRP

rsrq: RSRQ

ueRxTx: UE Rx-Tx time difference measurement
non-serving: E-CID measurements for non-serving LTE networks (in addition to a serving LTE network)

historic: historic LTE E-CID measurements



	ecid-lte-eNodeB-ADSupported
This field specifies the E‑CID assistance data supported by the target device for LTE eNodeBs. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is supported; a zero‑value means not supported. A zero-value in all bit positions or absence of this field means no assistance data is supported. The following bits are assigned for the indicated assistance data.

bslist: mandatory eNodeB and cell information

bslocation: location of each eNodeB
transmit-power: transmit power for each cell
antennaPortConfig: antenna port configuration for downlink RS
antenna-gain: antenna gain for each cell

beam-width: beam width for each cell

transmit-direction: transmit direction for each cell
frequency-accuracy: frequency accuracy for each cell
non-serving: information for non-serving LTE networks in addition to the serving LTE network (or information for multiple LTE networks if the serving network is not LTE)

	ecid-lte-HeNB-ADSupported
This field specifies the E‑CID assistance data supported by the target device for LTE HeNBs. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is supported; a zero‑value means not supported. A zero-value in all bit positions or absence of this field means no assistance data is supported. The following bits are assigned for the indicated assistance data.

bslist: mandatory HeNB and cell information

bslocation: location of each HeNB

locationreliability: location reliability of each HeNB

transmit-power: transmit power for each cell
antennaPortConfig: antenna port configuration for downlink RS
frequency-accuracy: frequency accuracy for each cell
non-serving: information for non-serving LTE networks in addition to the serving LTE network (or information for multiple LTE networks if the serving network is not LTE)


8.8.3.8 LTE ECID Capability Information Request

–
OMA-LPPe-ECID-LTE-RequestCapabilities
The OMA-LPPe-ECID-LTE-RequestCapabilities is used to request ECID capabilities information from the target. 

-- ASN1START

OMA-LPPe-ECID-LTE-RequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

8.8.3.9 LTE ECID Error Element

–
OMA-LPPe-ECID-LTE-Error
The IE OMA-LPPe-ECID-LTE-Error is used by the location server or target device to provide LTE E‑CID error reasons to the target device or location server, respectively. 
-- ASN1START

OMA-LPPe-ECID-LTE-Error ::= CHOICE {


locationServerErrorCauses

ECID-LTE-LocationServerErrorCauses,


targetDeviceErrorCauses


ECID-LTE-TargetDeviceErrorCauses,

...

}

-- ASN1STOP

–
OMA-LPPe-ECID-LTE-LocationServerErrorCauses
The IE OMA-LPPe-ECID-LTE-LocationServerErrorCauses is used by the location server to provide LTE E‑CID error reasons to the target device.
Editor's Note: This parameter provides a placeholder for cause values that may be needed in later versions of LPPe.

-- ASN1START

OMA-LPPe-ECID-LTE-LocationServerErrorCauses ::= SEQUENCE {


cause

ENUMERATED
{
undefined,

















requestedADNotAvailable,









notAllrequestedADAvailable,








...








},


eNodeBMandatoryDataUnavailable


NULL

OPTIONAL,


eNodeBLocationsUnavailable



NULL

OPTIONAL,


eNodeBcellTransmitPowerUnavailable

NULL

OPTIONAL,

eNodeBcellAntennaPortConfigUnavailable
NULL

OPTIONAL,

eNodeBcallAntennaGainUnavailable

NULL

OPTIONAL,


eNodeBcellBeamWidthUnavailable


NULL

OPTIONAL,

eNodeBcellTransmitDirectionUnavailable
NULL

OPTIONAL,

eNodeBcellFrequencyAccuracyUnavailable
NULL

OPTIONAL,

eNodeBnonservingADUnavailable


NULL

OPTIONAL,

heNBMandatoryDataUnavailable


NULL

OPTIONAL,


heNBLocationUnavailable




NULL

OPTIONAL,

heNBLocationReliabilityUnavailable

NULL

OPTIONAL,

heNBcellTransmitPowerUnavailable

NULL

OPTIONAL,

heNBcellAntennaPortConfigUnavailable
NULL

OPTIONAL,

heNBcellFrequencyAccuracyUnavailable
NULL

OPTIONAL,

heNBnonservingADUnavailable



NULL

OPTIONAL,

...

}

-- ASN1STOP

	OMA-LPPe-ECID-LTE-LocationServerErrorCauses field descriptions

	Cause

This field provides a LTE ECID specific error cause for the server applicable to provision of assistance data. If the cause value is 'requestedADNotAvailable', none of the requested assistance data could be provided and no further information needs to be included. If the cause value is ‘notAllRequestedADAvailable’, the server was able to provide some but not all requested LTE ECID assistance data. In this case, the  server should include any of the specific error indications as applicable. Note that inclusion of these fields is applicable when some of the associated information can be provided for some base stations or cells but not for all base stations and cells.


–
ECID-LTE-TargetDeviceErrorCauses
The IE ECID-LTE-TargetDeviceErrorCauses is used by the target device to provide LTE E-CID error reasons to the location server.
-- ASN1START

ECID-LTE-TargetDeviceErrorCauses ::= SEQUENCE {


cause

ENUMERATED {
undefined,









requestedMeasurementsNotAvailable,









notAllrequestedMeasurementsPossible,









...








},


rsrpMeasurementNotPossible


NULL

OPTIONAL,


rsrqMeasurementNotPossible


NULL

OPTIONAL,


ueRxTxMeasurementNotPossible

NULL

OPTIONAL,


non-servingMeasurementsNotAvailable
NULL

OPTIONAL,


historicMeasurementsNotAvailable
NULL

OPTIONAL,


...

}

-- ASN1STOP

	ECID-LTE-TargetDeviceErrorCauses field descriptions

	Cause

This field provides an LTE ECID specific error cause. If the cause value is 'requestedMeasurementsNotAvailable', none of the requested measurements could be provided and no further information needs to be included. If the cause value is ‘notAllRequestedMeasurementsPossible’, the target device was able to provide some but not all requested LTE ECID measurements. In this case, the target device should include any of the other fields, as applicable.
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