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1 Reason for Change

Band allocations for terrestrial radio location have been established for some time. However, there is no mechanism in LPPe to account for these positioning technologies. Additional “terrestrial” constellations will improve location capabilities in difficult environments for traditional location technologies.  This CR proposes to update the LPPe specification to add support for generic Terrestrial Beacon Systems (TBSs) as a positioning technology.  

While similar to GNSS, TBS is generic and independent of a specific technology, including those being defined in 3GPP.  Pseudolites, IMES, and other terrestrial systems can be enabled by this framework.  
The use of terrestrial constellations will allow location service providers to extend their positioning capabilty to carriers, globally, with positioning capability in dense urban and indoor environments, which are not currently enabled in LPPe, with high accuracy and high yield.
2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

Support should be considered for other versions of LPPe and SUPL.
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

Discuss this CR and apply the proposed changes to LPPe specifications.
6 Detailed Change Proposal

Change 1:  Update Informative references 
2.2 Informative References

	[GPS-ICD-200D]
	Navstar Global Positioning System Interface Control Specification 200-D

	[JPEG]
	G. K. Wallace, “The JPEG still picture compression standard,” IEEE Trans. Consumer Electronics, vol. 38, no. 1, pp. xviii-xxxiv, Feb. 1992.

	[OMADICT]
	“Dictionary for OMA Specifications”, Version 2.8, Open Mobile Alliance™,
OMA-ORG-Dictionary-V2_8, URL:http://www.openmobilealliance.org/

	[RTCM 10403.1]
	Differential GNSS (Global Navigation Satellite Systems) Services - Version 3 + Amendments 1, 2, and 3 to RTCM 10403.1, June 2009, Radio Technical Commission for Maritime Services, http://www.rtcm.org

	[SP3-C]
	The Extended Standard Product 3 Orbit Format SP3-c. National Geodetic Survey, National Ocean Service, NOAA. 12th February 2007.  

	[MBS-ICD]
	“Metropolitan Beacon System Interface Control Document”, Version G1.0, National Public Safety Telecommunications Council, URL:http//www.npstc.org


Change 2:  Add abbreviation
3.3
Abbreviations
	AD
	Assistance Data

	AP
	Access Point

	ARFCN
	Absolute Radio Frequency Channel Number

	BCCH
	Broadcast Control Channel

	BSIC
	Base 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

	DSL
	Digital Subscriber Line

	EARFCN
	EUTRA Absolute Radio Frequency Channel Number

	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

	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 36.355

	LPPe
	OMA LPP Extensions

	LTE
	Long Term Evolution

	NAT
	Network Address Translation

	NFC
	Near Field Communications

	OMA
	Open Mobile Alliance

	OTD
	Observed Time Difference

	OTDOA
	Observed Time Difference of Arrival

	QoR
	Quality of Reference station

	P-CPICH
	Primary Control Pilot Channel

	RAN
	Radio Access Network

	RLE
	Run-Length Encoding

	RSSI
	Received Signal Strength Indicator

	RS
	Reference Signal

	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

	TBS
	Terrestrial Beacon Systems

	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


Change 3:  Adds TBS to the message extension IEs
6.3 Message extension IEs

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

6.3.1 Request Capabilities

The OMA-LPPe-RequestCapabilities message extension requests capability information on LPPe-defined assistance data 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,

eotd-RequestCapabilities



OMA-LPPe-EOTD-RequestCapabilities

OPTIONAL,


otdoa-utra-RequestCapabilities


OMA-LPPe-OTDOA-UTRA-RequestCapabilities
OPTIONAL,

ecid-lte-RequestCapabilities


OMA-LPPe-ECID-LTE-RequestCapabilities
OPTIONAL,


ecid-gsm-RequestCapabilities


OMA-LPPe-ECID-GSM-RequestCapabilities
OPTIONAL,


ecid-utra-RequestCapabilities


OMA-LPPe-ECID-UTRA-RequestCapabilities
OPTIONAL,


wlan-ap-RequestCapabilities



OMA-LPPe-WLAN-AP-RequestCapabilities
OPTIONAL,


ecid-wimax-RequestCapabilities


OMA-LPPe-ECID-WiMax-RequestCapabilities
OPTIONAL,


sensor-RequestCapabilities



OMA-LPPe-Sensor-RequestCapabilities

OPTIONAL,


srn-RequestCapabilities




OMA-LPPe-SRN-RequestCapabilities

OPTIONAL,


...,

-- version 2.0 extension elements
    ver2-0-pdr-RequestCapabilities


OMA-LPPe-ver2-0-PDR-RequestCapabilities OPTIONAL,


ver2-0-crowdsourcing-RequestCapabilities
OMA-LPPe-ver2-0-Crowdsourcing-RequestCapabilities

OPTIONAL,

    ver2-0-tbs-RequestCapabilities


OMA-LPPe-ver2-0-TBS-RequestCapabilities 
OPTIONAL
}

-- ASN1STOP

6.3.2 Provide Capabilities

The OMA-LPPe-ProvideCapabilities message extension provides capability information on LPPe-defined assistance data 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,


eotd-ProvideCapabilities



OMA-LPPe-EOTD-ProvideCapabilities


OPTIONAL,


otdoa-utra-ProvideCapabilities


OMA-LPPe-OTDOA-UTRA-ProvideCapabilities

OPTIONAL,


ecid-lte-ProvideCapabilities


OMA-LPPe-ECID-LTE-ProvideCapabilities

OPTIONAL,


ecid-gsm-ProvideCapabilities


OMA-LPPe-ECID-GSM-ProvideCapabilities

OPTIONAL,


ecid-utra-ProvideCapabilities


OMA-LPPe-ECID-UTRA-ProvideCapabilities

OPTIONAL,


wlan-ap-ProvideCapabilities



OMA-LPPe-WLAN-AP-ProvideCapabilities

OPTIONAL,


ecid-wimax-ProvideCapabilities


OMA-LPPe-ECID-WiMax-ProvideCapabilities

OPTIONAL,


sensor-ProvideCapabilities



OMA-LPPe-Sensor-ProvideCapabilities


OPTIONAL,


srn-ProvideCapabilities




OMA-LPPe-SRN-ProvideCapabilities


OPTIONAL,


...,

-- version 2.0 extension elements
    ver2-0-pdr-ProvideCapabilities


OMA-LPPe-ver2-0-PDR-ProvideCapabilities 
OPTIONAL,


ver2-0-crowdsourcing-ProvideCapabilities
OMA-LPPe-ver2-0-Crowdsourcing-ProvideCapabilities

OPTIONAL,
    ver2-0-tbs-ProvideCapabilities


OMA-LPPe-ver2-0-TBS-ProvideCapabilities 
OPTIONAL
}

-- ASN1STOP

6.3.3 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,


eotd-RequestAssistanceData



OMA-LPPe-EOTD-RequestAssistanceData


OPTIONAL,


otdoa-utra-RequestAssistanceData

OMA-LPPe-OTDOA-UTRA-RequestAssistanceData
OPTIONAL,


ecid-lte-RequestAssistanceData


OMA-LPPe-ECID-LTE-RequestAssistanceData

OPTIONAL,


ecid-gsm-RequestAssistanceData


OMA-LPPe-ECID-GSM-RequestAssistanceData

OPTIONAL,


ecid-utra-RequestAssistanceData


OMA-LPPe-ECID-UTRA-RequestAssistanceData
OPTIONAL,


wlan-ap-RequestAssistanceData


OMA-LPPe-WLAN-AP-RequestAssistanceData

OPTIONAL,


sensor-RequestAssistanceData


OMA-LPPe-Sensor-RequestAssistanceData

OPTIONAL,


srn-RequestAssistanceData



OMA-LPPe-SRN-RequestAssistanceData


OPTIONAL,


...,

-- version 2.0 extension elements
    ver2-0-pdr-RequestAssistanceData

OMA-LPPe-ver2-0-PDR-RequestAssistanceData 
OPTIONAL,

    ver2-0-tbs-RequestAssistanceData

OMA-LPPe-ver2-0-TBS-RequestAssistanceData 
OPTIONAL
}

-- ASN1STOP

6.3.4 Provide Assistance Data

The OMA-LPPe-ProvideAssistanceData 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,


eotd-ProvideAssistanceData



OMA-LPPe-EOTD-ProvideAssistanceData


OPTIONAL,


otdoa-utra-ProvideAssistanceData

OMA-LPPe-OTDOA-UTRA-ProvideAssistanceData
OPTIONAL,


ecid-lte-ProvideAssistanceData


OMA-LPPe-ECID-LTE-ProvideAssistanceData

OPTIONAL,


ecid-gsm-ProvideAssistanceData


OMA-LPPe-ECID-GSM-ProvideAssistanceData

OPTIONAL,


ecid-utra-ProvideAssistanceData


OMA-LPPe-ECID-UTRA-ProvideAssistanceData
OPTIONAL,


wlan-ap-ProvideAssistanceData


OMA-LPPe-WLAN-AP-ProvideAssistanceData

OPTIONAL,


sensor-ProvideAssistanceData


OMA-LPPe-Sensor-ProvideAssistanceData

OPTIONAL,

srn-ProvideAssistanceData



OMA-LPPe-SRN-ProvideAssistanceData


OPTIONAL,

...,

-- version 2.0 extension elements
    ver2-0-pdr-ProvideAssistanceData

OMA-LPPe-ver2-0-PDR-ProvideAssistanceData 
OPTIONAL,

    ver2-0-tbs-ProvideAssistanceData

OMA-LPPe-ver2-0-TBS-ProvideAssistanceData 
OPTIONAL
}

-- ASN1STOP

6.3.5 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,


eotd-RequestLocationInformation


OMA-LPPe-EOTD-RequestLocationInformation

OPTIONAL,


otdoa-utra-RequestLocationInformation
OMA-LPPe-OTDOA-UTRA-RequestLocationInformation
OPTIONAL,


ecid-lte-RequestLocationInformation

OMA-LPPe-ECID-LTE-RequestLocationInformation
OPTIONAL,


ecid-gsm-RequestLocationInformation

OMA-LPPe-ECID-GSM-RequestLocationInformation
OPTIONAL,


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


wlan-ap-RequestLocationInformation

OMA-LPPe-WLAN-AP-RequestLocationInformation

OPTIONAL,


ecid-wimax-RequestLocationInformation
OMA-LPPe-ECID-WiMax-RequestLocationInformation
OPTIONAL,


sensor-RequestLocationInformation

OMA-LPPe-Sensor-RequestLocationInformation

OPTIONAL,


srn-RequestLocationInformation


OMA-LPPe-SRN-RequestLocationInformation


OPTIONAL,


...,

-- version2.0 extension element


ver2-0-pdr-RequestLocationInformation   OMA-LPPe-ver2-0-PDR-RequestLocationInformation 
OPTIONAL,


ver2-0-crowdsourcing-RequestLocationInformation

OMA-LPPe-ver2-0-Crowdsourcing-RequestLocationInformation
OPTIONAL,

ver2-0-tbs-RequestLocationInformation
OMA-LPPe-ver2-0-TBS-RequestLocationInformation
OPTIONAL

}

-- ASN1STOP

6.3.6 Provide Location Information

The OMA-LPPe-ProvideLocationInformation provides position estimates and measurements.
-- ASN1START

OMA-LPPe-ProvideLocationInformation ::= SEQUENCE {


commonIEsProvideLocationInformation

OMA-LPPe-CommonIEsProvideLocationInformation
OPTIONAL,


agnss-ProvideLocationInformation

OMA-LPPe-AGNSS-ProvideLocationInformation

OPTIONAL,


otdoa-ProvideLocationInformation

OMA-LPPe-OTDOA-ProvideLocationInformation 

OPTIONAL,


eotd-ProvideLocationInformation


OMA-LPPe-EOTD-ProvideLocationInformation

OPTIONAL,


otdoa-utra-ProvideLocationInformation
OMA-LPPe-OTDOA-UTRA-ProvideLocationInformation
OPTIONAL,


ecid-lte-ProvideLocationInformation

OMA-LPPe-ECID-LTE-ProvideLocationInformation
OPTIONAL,


ecid-gsm-ProvideLocationInformation

OMA-LPPe-ECID-GSM-ProvideLocationInformation
OPTIONAL,


ecid-utra-ProvideLocationInformation
OMA-LPPe-ECID-UTRA-ProvideLocationInformation
OPTIONAL,


wlan-ap-ProvideLocationInformastion

OMA-LPPe-WLAN-AP-ProvideLocationInformation

OPTIONAL,


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


sensor-ProvideLocationInformation

OMA-LPPe-Sensor-ProvideLocationInformation

OPTIONAL,


srn-ProvideLocationInformation


OMA-LPPe-SRN-ProvideLocationInformation


OPTIONAL,


...,

-- version2.0 extension element


ver2-0-pdr-ProvideLocationInformation   OMA-LPPe-ver2-0-PDR-ProvideLocationInformation 
OPTIONAL,


ver2-0-crowdsourcing-ProvideLocationInformation

OMA-LPPe-ver2-0-Crowdsourcing-ProvideLocationInformation
OPTIONAL,

ver2-0-tbs-ProvideLocationInformation   OMA-LPPe-ver2-0-TBS-ProvideLocationInformation 
OPTIONAL
}

-- ASN1STOP

Change 4:  Adds TBS to the LocationSource options for 6.4.2 OMA-LPPe-CommonIEsProvideLocationInformation
6.4.2 LPPe Common Positioning IEs

Common positioning information elements are IEs that are included in the corresponding message extensions.
–
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
}

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,


...

}

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,


...,


tbs




NULL
OPTIONAL 
}

-- ASN1STOP

	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
tbs:

Terrestrial Beacon Systems
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).


Change 5:  Adds TBS support IEs (new sections proposed)
6.5.15 Terrestrial Beacon System Based Positioning (Version 2.0)

This section defines the functional messaging format for positioning using measurements related to Terrestrial Beacon Systems (TBS).
5.2.1.1 TBS Assistance Data

– 
OMA-LPPe-ver2-0-TBS-ProvideAssistanceData

The OMA-LPPe-ver2-0-TBS-ProvideAssistanceData is used to provide assistance for TBS-based methods.

-- ASN1START

OMA-LPPe-ver2-0-TBS-ProvideAssistanceData ::= SEQUENCE {
     tbs-AssistanceData     OMA-LPPe-ver2-0-TBS-AssistanceData OPTIONAL,

     tbs-Error    OMA-LPPe-ver2-0-TBS-Error   OPTIONAL,

...

}
-- ASN1STOP
5.2.1.2 TBS Assistance Data Elements

– 
OMA-LPPe-ver2-0-TBS-AssistanceData   
The OMA-LPPe-ver2-0-TBS-AssistanceData IE is used by the location server to provide the target device with TBS specific assistance data.
-- ASN1START

OMA-LPPe-ver2-0-TBS-AssistanceData ::= SEQUENCE
(SIZE(1..32)) OF TBSAssistanceData

TBSAssistanceData ::= SEQUENCE
{


tbs-ID   TBS-ID 







OPTIONAL,
    tbs-ReferenceTime        TBS-ReferenceTime        OPTIONAL,       

    tbs-ReferenceLocation    EllipsoidPointWithAltitudeAndUncertaintyEllipsoid    OPTIONAL,       

beaconInfoADList


BeaconInfoADList


OPTIONAL, 

...

}
TBS-ID ::= SEQUENCE {

       tbs-id      ENUMERATED{ mbs, pl,...}, -- [MBS ICD]
       ...

}

TBS-ReferenceTime ::= SEQUENCE  {

    tbs-SystemTime          TBS-SystemTime,

    referenceTimeUnc        INTEGER (0..127)          OPTIONAL,       

    ...

}

TBS-SystemTime ::= SEQUENCE {    

    tbs-TimeID             TBS-ID,   

    tbs-DayNumber          INTEGER (0..32767),

    tbs-TimeOfDay          INTEGER (0..86399),

    tbs-TimeOfDayFrac-msec INTEGER (0..999)  OPTIONAL,        

    ...

}
BeaconInfoADList ::= SEQUENCE (SIZE(1..8)) OF BeaconADElement
BeaconADElement  ::= SEQUENCE {    

tbs-SignalID


TBS-SignalID


OPTIONAL,

beaconADcontainer

OCTET STRING


OPTIONAL,

...
}
TBS-SignalID ::= SEQUENCE {

       tbs-signalid      INTEGER (0..7), 
       ...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-TBS-AssistanceData  field descriptions

	tbsID

This field indicates the Terrestrial Beacon System Identifier.

	tbs-SignalID

This field indicates the Terrestrial Beacon System signal Identifier.

	tbs-ReferenceTime        
This field specifies the TBS system time specific to a TBS ID and includes a reference time uncertainty.

	tbs-ReferenceLocation    
This field indicates the reference location in the format of an ellipsoid point with altitude and uncertainty ellipsoid.

	beaconInfoADList
This field indicates the assistance data associated with one or more beacons for a specific signal identifier and beacon ID consisting of a beacon assistance data container.  


5.2.1.3 TBS Assistance Data Request

– 
OMA-LPPe-ver2-0-TBS-RequestAssistanceData

The OMA-LPPe-ver2-0-TBS-RequestAssistanceData is used to request assistance data for TBS UE-assisted method.

–
OMA-LPPe-ver2-0-TBS-AssistanceDataReq

The OMA-LPPe-ver2-0-TBS-AssistanceDataReq is used to request TBS-dependent assistance for UE-based and UE-assisted TBS-based methods.

-- ASN1START
OMA-LPPe-ver2-0-TBS-AssistanceDataReq ::= SEQUENCE {

        tbs-ID           TBS-ID,  
        tbs-ReferenceTimeReq     BOOLEAN       OPTIONAL,

        tbs-ReferenceLocationReq BOOLEAN
   OPTIONAL,  



beaconInfoADListReq BeaconInfoADListReq   OPTIONAL,  

       
...

}

BeaconInfoADListReq ::= SEQUENCE (SIZE(1..8)) OF BeaconADElementReq
BeaconADElementReq  ::= SEQUENCE {    

tbs-SignalID


TBS-SignalID


OPTIONAL,

beaconADcontainerReq

OCTET STRING


OPTIONAL,

...
}

-- ASN1STOP

	OMA-LPPe-ver2-0-TBS-AssistanceDataReq field descriptions

	beaconInfoADListReq
This field is used for requesting beacon assistance information, which consists of the associated TBS signal identifier and the beacon assistance data container request.


5.2.1.4 TBS Location Information
– 
OMA-LPPe-ver2-0-TBS-ProvideLocationInformation

The OMA-LPPe-ver2-0-TBS-ProvideLocationInformation is used to provide TBS measurements (UE-assisted) at current and historic times. Assuming that the target device supports TBS measurement reporting, the target device uses LPPe to report TBS measurements to the server. 

-- ASN1START

OMA-LPPe-ver2-0-TBS-ProvideLocationInformation ::= SEQUENCE {

        measurementReferenceTime      TBS-MeasurementReferenceTime,

        tbs-MeasurementList           TBS-MeasurementList,

        ...

}

TBS-MeasurementReferenceTime  ::= SEQUENCE {

        tbs-TOD-msec        INTEGER (0..3599999),

        tbs-TOD-frac        INTEGER (0..3999)   OPTIONAL,

        tbs-TOD-unc         INTEGER (0..127)    OPTIONAL,

        tbs-TimeID          TBS-ID,

        ...

}

TBS-MeasurementList  ::= SEQUENCE (SIZE(1..64)) OF TBS-MeasurementForOneTBS

TBS-MeasurementForOneTBS::= SEQUENCE {

        tbs-ID



TBS-ID,

        tbs-SgnMeasList

TBS-SgnMeasList,

        ...

}

TBS-SgnMeasList ::= SEQUENCE {

      
tbs-SignalID

TBS-SignalID,



tbs-SignalBcnMeasContainer
OCTET STRING, 

...

}
-- ASN1STOP

	OMA-LPPe-ver2-0-TBS-ProvideLocationInformation  field descriptions

	measurementReferenceTime
This field provides the TBS measurements for the reference time.

	tbs-MeasurementList           
This field provides the measurements for one or more TBS beacons, which includes a beacon measurement container and the associated TBS ID and signal Identifier for a given set of measurements.


5.2.1.5 TBS Capability Information
– 
OMA-LPPe-ver2-0-TBS-ProvideCapabilities

The OMA-LPPe-ver2-0-TBS-ProvideCapabilities is used by the target to provide capabilities for TBS-based capabilities to the server.
-- ASN1START

OMA-LPPe-ver2-0-TBS-RequestCapabilities ::= SEQUENCE {
        tbs-SupportList                 TBS-SupportList           OPTIONAL,   
        assistanceDataSupportList       TBS-AssistanceDataSupportList OPTIONAL, 
        ...

}

TBS-SupportList ::= SEQUENCE (SIZE(1..64)) OF TBS-SupportElement

TBS-SupportElement ::= SEQUENCE {


  tbs-ids                          TBS-IDS,

        tbs-Modes                       TBS-PositioningModes,

        tbs-Signals                     TBS-SignalIDs OPTIONAL, 


...

}

TBS-IDS ::= SEQUENCE {

       tbs-ids      BIT STRING { mbs (0), pl(1)} (SIZE (1..8)),  -- [MBS-ICD]

     ...

}

TBS-PositioningModes ::= SEQUENCE {

        posModes         BIT STRING {    standalone      (0),

                                         ue-based        (1),

                                         ue-assisted     (2)  } (SIZE (1..8)),

        ...

}
TBS-SignalIDs ::= SEQUENCE {

       tbs-signalids      BIT STRING (SIZE (1..8)),

        ...

}

TBS-AssistanceDataSupportList ::= SEQUENCE {

        tbs-AssistanceDataSupport     TBS-AssistanceDataSupport OPTIONAL,

        tbs-Error    TBS-ErrorSupport OPTIONAL,

        ...
}
TBS-AssistanceDataSupport ::= SEQUENCE {

        tbs-ReferenceTimeSupport     BOOLEAN       OPTIONAL,

        tbs-ReferenceLocationSupport BOOLEAN       OPTIONAL,  

        beaconInfoADListSupport      BeaconInfoADListSupport      OPTIONAL,  

       ...

}
BeaconInfoADListSupport ::= SEQUENCE (SIZE(1..8)) OF BeaconADElementSupport

BeaconADElementSupport  ::= SEQUENCE {    
    tbs-SignalID           TBS-SignalID           OPTIONAL,
    beaconADcontainerSupport     OCTET STRING           OPTIONAL,

    ...

}
-- ASN1STOP

– 
OMA-LPPe-ver2-0-TBS-RequestCapabilities

The OMA-LPPe-ver2-0-TBS-RequestCapabilities is used to request capabilities for TBS-based methods from the target.
-- ASN1START

OMA-LPPe-ver2-0-TBS-RequestCapabilities ::= SEQUENCE {

        ...

}
-- ASN1STOP

5.2.1.6 TBS Error Elements

–
OMA-LPPe-ver2.0-TBS-Error
The IE OMA-LPPe-TBS-Error is used by the location server or target device to provide TBS error reasons to the target device or location server, respectively. 

-- ASN1START

OMA-LPPe-ver2-0-TBS-Error ::= CHOICE {


locationServerErrorCauses

TBS-LocationServerErrorCauses,


targetDeviceErrorCauses


TBS-TargetDeviceErrorCauses,

...

}

TBS-TargetDeviceErrorCauses ::= SEQUENCE {


cause

ENUMERATED {
undefined,









thereWereNotEnoughBeaconsReceived, 









assistanceDataMissing,









notAllRequestedMeasurementsPossible,









...








},


...

}

TBS-LocationServerErrorCauses ::= SEQUENCE {


cause

ENUMERATED
{







undefined,






undeliveredAssistanceDataIsNotSupportedByServer,






undeliveredAssistanceDataIsSupportedButCurrentlyNotAvailableByServer,








undeliveredAssistanceDataIsPartlyNotSupportedAndPartlyNotAvailableByServer,






...






},


...

}

-- ASN1STOP
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