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1 Reason for Change

This CR addresses LPPe requirements LPP-AD-006, LPP-AD-007, LPP-AD-008, LPP-AD-009 and LPP-C-003.

	LPP-AD-006
	LPPe SHALL support measurements and assistance for high-accuracy relative positioning.
	1.0

	LPP-AD-007
	LPPe SHALL support periodic assistance data and periodic assistance data with data continuity between the assistance data deliveries.

Information Note: Data continuity refers to the assistance data being generated and/or tracked also between the assistance data deliveries as opposed to the snapshot at the delivery time.
	1.0

	LPP-AD-008
	LPPe SHALL support modifying the (continuous) periodic assistance data session. 

Informational Note: Modification in this context may include terminating the session, extending the session or changing the delivery interval.
	1.0

	LPP-AD-009
	LPPe SHALL support the change of reference station on-the-fly.
	1.0


	LPP-C-003
	LPPe SHALL support request and provision of relative positioning capability indication including GNSS-based high-accuracy positioning.
	1.0


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 on the proposed implementation of the requirements.
6 Detailed Change Proposal

Change 1:  References

2 References

2.1 Normative References

[LPP]
LTE Positioning Protocol, 3GPP TS 36.355, URL:http://www.3gpp.org/ftp/Specs/html-info/36355.htm
2.2 Informative References

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


[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
Change 2:  Abbreviations

3.3 Abbreviations
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

EPDU
External Protocol Data Unit

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

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

RAN
Radio Access Network

SLP
SUPL Location Platform

SUPL
Secure User Plane Location

SV
Space Vehicle

TDD
Time-Division Duplex

UE
User Equipment

UMTS
Universal Mobile Telecommunication System

UTC
Universal Time Coordinated

UTRAN
UMTS Terrestrial RAN

WLAN 
Wireless Local Area Network

CCP
Continuous Carrier Phase
Change 3:  Periodic assistance data
5.2 Procedures related to assistance data transfer

5.2.1 CCP Assistance Data Transfer procedure – nominal case
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1. LPP Request Assistance Data

Transaction ID=j, Request CCP(SessionParamaters,QoR,CCPassistSessionID=q))

2. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(SessionParamaters,RS1,CCPassistSessionID=q))

3. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

N. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

2. LPP Provide Assistance Data

Transaction ID=j, AGNSS-Error::CCP not supported by server

2. LPP Provide Assistance Data

Transaction ID=j, AGNSS-Error::QoR cannot be met


Figure 5.2.1-1 CCP assistance data transfer – nominal case
1. The target requests for the CCP assistance. The request contains the requested session parameters (duration, rate) as well as the requested quality-of-reference-station. Optionally the request also includes the position to which the target requests the reference station.
The request also defines the CCP assistance session ID (q in this flow) that allows for modifying the periodic session parameters (stopping, changing duration and rate of delivery) as well as changing reference stations within the CCP assistance session.  
2. (alternative 1) In case the server does not support CCP assistance, the server shall send back LPP Provide Assistance Data with AGNSS error code “CCP not supported by server”. The transaction gets terminated.
2. (alternative 2) In case the server cannot provide the target with a reference station that meets the requested Quality-of-Reference station, the server shall send back LPP Provide Assistance Data with AGNSS error code “QoR cannot be met”.
2. (alternative 3) The server starts to provide periodic assistance to the target for RS1. The server provides the CCP session parameters in the first message. These may or may not be the same as requested by the target. 
3. The server continues to provide the target with periodic high accuracy assistance. 
N. 
Periodic session terminates, when the duration of the session expires.
5.2.2 CCP Assistance Data Transfer procedure – session stop by target/server
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1. LPP Request Assistance Data

Transaction ID=j, Request CCP(SessionParamaters,QoR,CCPassistSessionID=q))

2. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(SessionParamaters,RS1,CCPassistSessionID=q))

3. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

N. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

N+1. LPP Abort

Transaction ID=j, CCP Abort(Cause::SessionStop,CCPassistSessionID=q)


Figure 5.2.2-1 CCP assistance data transfer – session stop
1. The target requests for the CCP assistance. The request contains the requested session parameters (duration, rate) as well as the requested quality-of-reference-station. Optionally the request also includes the position to which the target requests the reference station.
The request also defines the CCP assistance session ID (q in this flow) that allows for modifying the periodic session parameters (stopping, changing duration and rate of delivery) as well as changing reference stations within the CCP assistance session.  

2. The server starts to provide CCP for reference station 1 (RS1) to the target. The server provides the CCP session parameters in the first message. These may or may not be the same as requested by the target. 

3. The server continues to provide the target with CCP assistance for RS1. 

N. 
The server provides the target with CCP assistance for RS1.
N+1.
Target terminates the CCP session before the expiration (defined with the duration session parameter) of the CCP session indicating that the cause is SessionStop.

Note that the LPP Abort message could have also been carried from the server to the target, in case it was the server that decided to abort the CCP session prematurely. The cause code would have also been the same.
5.2.3 CCP Assistance Data Transfer procedure - session modification
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1. LPP Request Assistance Data

Transaction ID=j, Request CCP(SessionParamaters,QoR,CCPassistSessionID=q))

2. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(SessionParamaters,RS1,CCPassistSessionID=q))

3. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

M. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

M+1. LPP Request Assistance Data

Transaction ID=k, Modify CCP(SessionParamaters,CCPassistSessionID=q))

M+2. LPP Provide Assistance Data

Transaction ID=k, Provide CCP(RS1,SessionParamaters,CCPassistSessionID=q))

Transaction j 

terminated

M+3. LPP Provide Assistance Data

Transaction ID=k, Provide CCP(RS1,CCPassistSessionID=q))

N. LPP Provide Assistance Data

Transaction ID=k, Provide CCP(RS1,CCPassistSessionID=q))


Figure 5.2.3-1 CCP assistance data transfer – session parameter modification
1. The target requests for the CCP assistance. The request contains the requested session parameters (duration, rate) as well as the requested quality-of-reference-station. Optionally the request also includes the position to which the target requests the reference station.
The request also defines the CCP assistance session ID (q in this flow) that allows for modifying the periodic session parameters (stopping, changing duration and rate of delivery) as well as changing reference stations within the CCP assistance session.  
2. The server starts to provide CCP assistance to the target for reference station 1 (RS1). The server provides the session parameters in the first message. These parameters may or may not be the same as requested by the target.
3. The server provides CCP assistance to the target for RS1.

M. 
The server provides CCP assistance to the target for RS1.

M+1.
The target requests for the modification to the session parameters (duration and/or rate). The request launches a new LPP transaction (ID=k), but the CCP session ID does not change (q).
M+2.
The server starts to provide CCP assistance to the target for RS1 with the new session parameters, which are indicated in the (M+2)th message to the target. These parameters may or may not be the same as requested by the target.

In case the server is unable to modify the session parameters, the server shall provide the current session parameters in the (M+2)th message to the target as to acknowledge that the modification request was received. The duration parameter in such a case is naturally the time remaining in the original session.
M+3. 
The server provides CCP assistance to the target for RS1.
N.
The session terminates, when the duration expires.

5.2.4 CCP Assistance Data Transfer procedure – unsolicited
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1. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(SessionParamaters,RS1,CCPassistSessionID=q))

2. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

M. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

2. LPP Abort

Transaction ID=j, CCP Abort(Cause::CCPnotSupportedByTarget,CCPassistSessionID=q)

(M+1). LPP Provide Assistance Data

Transaction ID=j, Provide CCP(SessionParamaters,RS1,CCPassistSessionID=q))

(M+2). LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))

N. LPP Provide Assistance Data

Transaction ID=j, Provide CCP(RS1,CCPassistSessionID=q))


Figure 5.2.4-1 CCP assistance data transfer – unsolicited 
1. The server starts to provide CCP assistance to the target for reference station 1 (RS1). The server provides the session parameters (duration, rate) in the first message. Server assigns the CCP Session ID.
2. (alternative 1) In case the target does not support CCP assistance, the target shall send back LPP Abort with the cause indication that CCP is not supported by the target device. 

2. (alternative 2) The server provides CCP assistance to the target for RS1
M. 
The server provides CCP assistance to the target for RS1.

M+1.
The server modifies the CCP assistance session parameters. The new parameters (duration and/or rate) overwrite the previous parameters.

M+2.
The server provides CCP assistance to the target for RS1.

N.
The session terminates, when the duration expires.

5.2.5 CCP Assistance Data Transfer procedure - change of reference station 
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1. LPP Request Assistance Data

Transaction ID=m, Request CCP(SessionParamaters,QoR,CCPassistSessionID=q))

2. LPP Provide Assistance Data

Transaction ID=m, Provide CCP(SessionParamaters,RS1,CCPassistSessionID=q))

3. LPP Provide Assistance Data

Transaction ID=m, Provide CCP(RS1,CCPassistSessionID=q))

L. LPP Provide Assistance Data

Transaction ID=m, Provide CCP(RS1,CCPassistSessionID=q))

L+1. LPP Request Assistance Data

Transaction ID=n, Modify CCP(Req RS2,CCPassistSessionID=q))

L+2. LPP Provide Assistance Data

Transaction ID=n, Provide CCP(RS1&2,CCPassistSessionID=q))

M. LPP Provide Assistance Data

Transaction ID=n, Provide CCP(RS1&2,CCPassistSessionID=q))

Transaction m 

terminated

M+1. LPP Request Assistance Data

Transaction ID=o, Modify CCP(Kill RS1,CCPassistSessionID=q))

M+2. LPP Provide Assistance Data

Transaction ID=o, Provide CCP(RS2,CCPassistSessionID=q))

Transaction n 

terminated

N. LPP Provide Assistance Data

Transaction ID=o, Provide CCP(RS2,CCPassistSessionID=q))


Figure 5.2.5-1 CCP assistance data transfer – change of reference station 

1. The target requests for CCP assistance. The request contains the requested session parameters (duration, rate) as well as the requested quality-of-reference-station. Optionally the request also includes the position to which the target requests the reference station.
The request also defines the CCP assistance session ID (q in this flow) that allows for modifying the periodic session parameters (stopping, changing duration and rate of delivery) as well as changing reference stations within the CCP assistance session.  
2. The server starts to provide CCP assistance for the reference station with ID 1 (RS1) to the target. The server provides the session parameters in the first message. These parameters may or may not be the same as requested by the target.

3. The server provides CCP assistance for RS1 to the target.

L. 
The server provides CCP assistance for RS1 to the target.

L+1.
The target requests CCP for a new reference station (RS2). The request launches a new LPP transaction (n), but the CCP Assistance Session ID stays the same (q).

The target can either request RS2 based on its Reference Station ID received in the neighbor reference station list or request a new reference station at some suitable location.
L+2.
The server starts to provide CCP assistance for both RS1 and RS2. The target starts the operations to change from using RS1 to RS2.
M. 
The server provides CCP assistance for RS1 and RS2 to the target.

M+1.
Once the target finishes the operations to change from using RS1 to RS2, the target requests the server to stop the provision of CCP assistance for reference station RS1. The request launches a new LPP transaction (o), but the CCP Assistance Session ID stays the same (q).

M+2. 
The server provides CCP assistance for RS2 to the target.

N.
The CCP assistance session terminates, when the duration expires.
5.2.6 CCP Assistance Data Transfer procedure - change of reference station (fail)
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Transaction ID=m, Provide CCP(RS1,CCPassistSessionID=q))
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L+3. LPP Provide Assistance Data
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Transaction m 
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M. LPP Provide Assistance Data

Transaction ID=n, Provide CCP(RS1,CCPassistSessionID=q))


Figure 5.2.6-1 CCP assistance data transfer – failure in the change of reference station 

1. The target requests for CCP assistance. The request contains the requested session parameters (duration, rate) as well as the requested quality-of-reference-station. Optionally the request also includes the position to which the target requests the reference station.
The request also defines the CCP assistance session ID (q in this flow) that allows for modifying the periodic session parameters (stopping, changing duration and rate of delivery) as well as changing reference stations within the CCP assistance session.  
2. The server starts to provide CCP assistance for the reference station with ID 1 (RS1) to the target. The server provides the session parameters in the first message. These parameters may or may not be the same as requested by the target.

3. The server provides CCP assistance for RS1 to the target.

L. 
The server provides CCP assistance for RS1 to the target.

L+1.
The target requests CCP for a new reference station (RS2). The request launches a new LPP transaction (n), but the CCP Assistance Session ID stays the same (q).

L+2.
The server sends back an AGNSS Error “Change of reference station not supported” and continues to provide CCP assistance for RS1.
L+3.
The server provides CCP assistance for RS1 to the target.

M.
The CCP assistance session terminates, when the duration expires.

Change 4:  Assistance data request
6.5.2.3 AGNSS Assistance Data Request

– 
OMA-LPPe-AGNSS-RequestAssistanceData
The OMA-LPPe-AGNSS-RequestAssistanceData is used to request assistance for UE-based and UE-assisted AGNSS-based methods.
-- ASN1START

OMA-LPPe-AGNSS-RequestAssistanceData ::= SEQUENCE {



commonAssistDataReq

OMA-LPPe-AGNSS-CommonAssistDataReq
OPTIONAL, -- Cond CommonADReq


genericAssistDataReq
OMA-LPPe-AGNSS-GenericAssistDataReq
OPTIONAL, -- Cond GenADReq


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CommonADReq
	The field is mandatory present if the target device requests GNSS-CommonAssistData; otherwise it is not present.

	GenADReq
	This field is mandatory present if the target device requests GNSS-GenericAssistData for one or more specific GNSS; otherwise it is not present.


– 
OMA-LPPe-AGNSS-CommonAssistanceDataReq

The OMA-LPPe-AGNSS-CommonAssistanceDataReq is used to request GNSS-independent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-CommonAssistDataReq ::= SEQUENCE {

ccAssistCommonReq 

OMA-LPPe-AGNSS-CCPassistCommonReq 
OPTIONAL, --Cond CCPreq

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CCPreq
	The field is mandatory present, when the target requests for continuous carrier phase assistance or modification to the current CCP assistance. 


– 
OMA-LPPe-AGNSS-GenericAssistanceDataReq

The OMA-LPPe-AGNSS-GenericAssistanceDataReq is used to request GNSS-dependent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START
OMA-LPPe-AGNSS-GenericAssistDataReq ::= SEQUENCE (SIZE (1..16)) OF 















OMA-LPPe-AGNSS-GenericAssistDataReqElement
OMA-LPPe-AGNSS-GenericAssistDataReqElement ::= SEQUENCE {

gnss-ID




GNSS-ID,

ccpAssistGenericReq

OMA-LPPe-AGNSS-CCPassistGenericReq 
OPTIONAL, --Cond CCPreq

...

}
-- ASN1STOP
	Conditional presence
	Explanation

	CCPreq
	The field shall be present, when requesting a new CCP assistance data session.

The field shall not be present, when requesting modification to the CCP session, i.e. it is not possible to change the requested GNSSs and signals during the CCP session. 


6.5.2.4 AGNSS Assistance Data Request Elements


– 
OMA-LPPe-AGNSS-CCPassistCommonReq
The OMA-LPPe-AGNSS-CCPAssistCommonReq is used to request continuous carrier phase reference measurement assistance at certain parameters, to request modification to the CCP session parameters, to request new reference stations or to stop CCP assistance delivery for requested reference stations.
-- ASN1START

OMA-LPPe-AGNSS-CCPassistCommonReq 
::= SEQUENCE {


ccpAssistSessionID


OMA-LPPe-AGNSS-CCPassistSessionID,

ccpAssistCommonReqElement
CHOICE {




ccpAssistNewReq


OMA-LPPe-AGNSS-CCPassistNewReq,


--Cond CCPreq




ccpAssistModifyReq

OMA-LPPe-AGNSS-CCPaassistModifyReq, 
--Cond CCPmodify


},

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CCPreq
	The field is mandatory present, when requesting a new continuous carrier phase assistance session. The field shall only be used in the first message that initiates the procedure, i.e. when the target requests for a new CPP assistance session.

	CCPmodify
	This field is mandatory present, when the target requests for modification to the current CCP session parameters.


	AGNSS-CCPassistCommonReq field descriptions

	ccpAssistSessionID
This field contains the CCP assistance session ID of the new session (in case the request initiates a new CCP assistance session) or the ID of the on-going CCP assistance session (in case the request is for modifying the on-going CCP session).

	ccpAssistNewReq 

This field is used to request for a new CCP session.

	ccpAssistModifyReq 

This field is used to request for a modification to the ongoing CCP session.


– 
OMA-LPPe-AGNSS-CCPassistNewReq
The OMA-LPPe-AGNSS-CCPassistReq is used to request continuous carrier phase reference measurement assistance at certain parameters.
-- ASN1START
OMA-LPPe-AGNSS-CCPassistNewReq::= SEQUENCE {


requestedReferenceStationLocation
OMA-LPPe-AGNSS-HighAccuracy3Dposition OPTIONAL, --Cond PosKnown

qor








OMA-LPPe-AGNSS-QoR,

ccpSessionDuration




OMA-LPPe-AGNSS-CCPsessionDuration,

ccpAssistanceRate




OMA-LPPe-AGNSS-CCPassistanceRate,


multiReferenceSupport



INTEGER(2.. MaxReferenceStations) OPTIONAL, --Cond MultiBaseline

...

}
-- ASN1STOP
	Conditional presence
	Explanation

	PosKnown
	The target shall include its position in the request, if the target knows its location. In case the target does not know its location, the reference station can be provided to the last known location of the target. The target may also provide its location information in LPP Provide Location Information, when requesting for CCP assistance.

	MultiBaseline
	The field shall be present, if the target supports multi-baseline solution and wishes to receive CCP assistance for multiple reference stations. If missing, CCP is requested for only one reference stations.


	AGNSS-CCPassistNewReq field descriptions

	requestedReferenceStationLocation

The location to which the nearest reference station is requested.

	qor

This field defines how close to the requested location the closest reference station must be.

	ccpSessionDuration

This field defines the length of the CCP session

	ccpAssistanceRate
This field defines frequency of the CPP assistance data delivery.

	multiReferenceSupport
This field indicates for how many reference stations the target wishes to receive in the CCP assistance. If CCP assistance is provided for multiple reference stations, only one of the reference stations needs to fulfil the QoR requirement.


– 
OMA-LPPe-AGNSS-CCPassistModifyReq
The OMA-LPPe-AGNSS-CCPassistModifyReq is used to request new session parameters (duration, rate) for the CCP assistance session or to order new reference stations or stop current reference stations.
-- ASN1START
OMA-LPPe-AGNSS-CCPassistModifyReq ::= SEQUENCE {

new-ccpSessionDuration


OMA-LPPe-AGNSS-CCPsessionDuration 


OPTIONAL,


new-ccpAssistanceRate


OMA-LPPe-AGNSS-CCPassistanceRate 


OPTIONAL,

new-referenceStation


OMA-LPPe-AGNSS-New-ReferenceStation 

OPTIONAL,


referenceStationKillList

OMA-LPPe-AGNSS-ReferenceStationIDlist 

OPTIONAL,

...

}

OMA-LPPe-AGNSS-ReferenceStationIDlist ::= SEQUENCE(1.. OMA-LPPe-AGNSS-MaxReferenceStations) OF

















OMA-LPPe-AGNSS-CPPreferenceStationID
OMA-LPPe-AGNSS-New-ReferenceStation ::= CHOICE {



newRSbasedOnID


OMA-LPPe-AGNSS-CCPreferenceStationID,

newRSbasedOnPosition
OMA-LPPe-AGNSS-HighAccuracy3Dposition,

...

}
-- ASN1STOP
	AGNSS-CCPassistModifyReq field descriptions

	new-ccpSessionDuration

This field defines the new requested length of the CCP session

	new-ccpAssistanceRate
This field defines the new requested frequency of the CPP assistance data delivery.

	new-referenceStation

This field allows the target to request a new reference station either based on the location or the reference station ID.

	referenceStationKillList
This field allows the target to terminate CCP assistance deliveries for selected reference stations based on their reference station IDs.

	newRSbasedOnID

This field allows for requesting CCP assistance for a new reference station based on the reference station ID.

	newRSbasedOnPosition 

This field allows for requesting CCP assistance for a new reference station based on position.


– 
OMA-LPPe-AGNSS-CCPassistGenericReq
The OMA-LPPe-AGNSS-CCPassistGenericReq is used to request Continuous Carrier Phase assistance for the set of signals for a specified GNSS.

-- ASN1START
OMA-LPPe-AGNSS-CCPassistGenericReq ::= SEQUENCE {

ccpAssist-SignalsReq


GNSS-SignalIDs,

...

}
-- ASN1STOP
	AGNSS-CCPassistGenericReq field descriptions

	ccpAssist-SignalsReq 

This field specifies the GNSS signal types for which CCP assistance is requested by the target device. This is represented by a bit string in GNSS-SignalIDs, with a one‑value at the bit position means CCP assistance for the particular GNSS signal type is requested; a zero‑value means not requested.


Change 5:  Assistance data provide

6.5.2.1 AGNSS Assistance Data

– 
OMA-LPPe-AGNSS-ProvideAssistanceData
The OMA-LPPe-AGNSS-ProvideAssistanceData is used to provide assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-ProvideAssistanceData ::= SEQUENCE {


commonAssistData

OMA-LPPe-AGNSS-CommonAssistData



OPTIONAL,


genericAssistData

OMA-LPPe-AGNSS-GenericAssistData


OPTIONAL,

error




OMA-LPPe-AGNSS-Error





OPTIONAL,

...

}

-- ASN1STOP

– 
OMA-LPPe-AGNSS-CommonAssistanceData
The OMA-LPPe-AGNSS-CommonAssistanceData is used to provide GNSS-independent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-CommonAssistData::= SEQUENCE {

ccpAssistCommonProvide
OMA-LPPe-AGNSS-CCPassistCommonProvide
OPTIONAL, --Cond CCP

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CCP
	The field is mandatory present, when providing continuous carrier phase assistance.


– 
OMA-LPPe-AGNSS-GenericAssistanceData
The OMA-LPPe-AGNSS-GenericAssistanceData is used to provide GNSS-dependent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-GenericAssistData ::= SEQUENCE (SIZE (1..16)) OF OMA-LPPe-AGNSS-GenericAssistDataElement
OMA-LPPe-AGNSS-GenericAssistDataElement ::= SEQUENCE {

gnss-ID





GNSS-ID,

CCPassistGenericProvide

OMA-LPPe-AGNSS-CCPassistGenericProvide
OPTIONAL, --Cond CCP

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CCP
	The field is mandatory present, when providing continuous carrier phase assistance. Each CCP Generic Assistance delivery needs to be accompanied by CCP Common Assistance.


6.5.2.2 AGNSS Assistance Data Elements

– 
OMA-LPPe-AGNSS-CCPassistCommonProvide
The OMA-LPPe-AGNSS-CCPassistCommonProvide is used to provide information that is common to the CCP assistance data for all the GNSSs. 

Whenever a new set of CCP session parameters (duration and/or rate) is received, they replace any previous CCP session parameters. 
-- ASN1START
OMA-LPPe-AGNSS-CCPassistCommonProvide ::= SEQUENCE {

ccpAssistSessionID




OMA-LPPe-AGNSS-CCPassistSessionID,

ccpSessionDuration




OMA-LPPe-AGNSS-CCPsessionDuration  
OPTIONAL,–-Cond FirstOrChange

ccpAssistanceRate




OMA-LPPe-AGNSS-CCPassistanceRate 
OPTIONAL,–-Cond FirstOrChange

ccpReferenceTime




GNSS-SystemTime,


ccpReferenceStationList



OMA-LPPe-AGNSS-CCPreferenceStationList,

ccpNneighborList 




OMA-LPPe-AGNSS-CCPreferenceStationList 
OPTIONAL,

...

}
-- ASN1STOP
	Conditional presence
	Explanation

	FirstOrChange
	The field is mandatory present, when the message is the first message of the continuous carrier phase –assistance session or when the message is the first message after modifying the CCP session parameters. The modification of the session parameters may be commenced by the target or by the server without an explicit request from the target. The server may decide to, say, drop the rate of assistance data delivery in case of resource shortage.
In case only one of the parameters was modified, both parameters shall be provided in the first message after the change.
In case the server is unable to change the session parameters, the server shall provide the current parameters as to acknowledge receiving the modify request. 
In case modification to the duration was requested, but the server was not able to perform the change, the returned duration parameter shall reflect the time remaining in the current session. 


	AGNSS-CCPassistCommonProvide field descriptions

	ccpAssistSessionID 

This field defines the ID of the on-going CCP assistance session.

	ccpSessionDuration
This field defines the length of the CCP session.

	ccpAssistanceRate
This field defines the rate of the CCP assistance data delivery.

	ccpReferenceTime
This field defines the reference time for the CCP assistance data delivery.

	ccpReferenceStationList

This field provides the locations of the reference stations for which CCP assistance is being provided.

	ccpNeighborList

This field provides information on the possible neighbour reference stations.


– 
OMA-LPPe-AGNSS-CCPreferenceStationList
The OMA-LPPe-AGNSS-CCPreferenceStationList is used to provide the locations and ID numbers of the reference stations for which CCP assistance is provided or information on the nearby reference stations for the purposes of reference station change. In order to receive a valid neighbour list the target should update its location to the server occasionally in case the target moves. The server shall generate the neighbour list based on the last known location of the target. The inclusion of the neighbour list implies that the server supports the reference station change. However, the absence of reference station list does not imply the server being unable to change the reference station.
-- ASN1START
OMA-LPPe-AGNSS-CCPreferenceStationList ::= SEQUENCE (1.. OMA-LPPe-AGNSS-MaxReferenceStations) OF
















OMA-LPPe-AGNSS-CCPreferenceStationListElement

OMA-LPPe-AGNSS-CCPreferenceStationListElement ::= SEQUENCE {

referenceStationID


OMA-LPPe-AGNSS-CCPreferenceStationID,


referenceStationLocation
OMA-LPPe-HighAccuracy3Dposition,

antennaDescription


OMA-LPPe-AGNSS-AntennaDescription 

OPTIONAL,

...

}
-- ASN1STOP
	AGNSS-CCPreferenceStationList field descriptions

	referenceStationID
This field defines the ID of the reference station.

	referenceStationLocation
This field defines the location of the reference station, of which ID is referenceStationID.

	antennaDescription

This field specifies the antenna type used at the reference station.


–
OMA-LPPe-AGNSS-CCPassistGenericProvide
The IE OMA-LPPe-AGNSS-CPPassistGenericProvide is used by the location server to provide continuous carrier phase reference measurement assistance to the target device for a specific GNSS. Reference assistance can be provided for multiple reference stations and for up to 8 signals per GNSS and for up to 64 SVs in each constellation. The IE supports a straightforward mapping from RTCM 10403.1 [RTCM 10403.1]. 
-- ASN1START

OMA-LPPe-GNSS-CCPassistGenericProvide ::= SEQUENCE (1.. OMA-LPPe-AGNSS-MaxReferenceStations) OF 















OMA-LPPe-GNSS-CCPassistGenericProvideElement

OMA-LPPe-GNSS-CCPassistGenericProvideElement::= SEQUENCE {


referenceStationID
OMA-LPPe-AGNSS-CCPreferenceStationID,

ccpPerSignalList
SEQUENCE (1..8) OF OMA-LPPe-AGNSS-CCPperSignalElement,

...


}
OMA-LPPe-AGNSS-CCPperSignalElement ::= SEQUENCE {

signal-ID

GNSS-SignalID,


ccpPerSVlist
SEQUENCE (SIZE(1..64)) OF OMA-LPPe-AGNSS-CCPperSVelement

...

}

OMA-LPPe-AGNSS-CCPperSVelement::= SEQUENCE {


svID 



SV-ID,

integerCodePhase 
INTEGER (0..255) 



OPTIONAL,


codePhase 


INTEGER (0.. 14989622),


codePhaseError 

OMA-LPPe-AGNSS-CodePhaseError
OPTIONAL,


phaseRangeDelta

INTEGER (-524288.. 524287),

phaseRangeRMSerror
INTEGER (0..127)



OPTIONAL,

lockIndicator

BOOLEAN,

...

}
OMA-LPPe-AGNSS-CodePhaseError ::= CHOICE {


codePhaseRMSError 
INTEGER (0..63),

cnr




INTEGER(0..255),

...
}
-- ASN1STOP
	AGNSS-CCPassistGenericProvide field descriptions

	referenceStationID
This field defines the ID of the reference station to which the CCP assistance is provided. The ID shall match with one of the reference station IDs provided in ccpReferenceStationList in OMA-LPPe-AGNSS-CCPassistCommonProvide.

	svID

This field identifies the SV for which CCP assistance is being provided.

	integerCodePhase

This field indicates the integer milli‑second part of the code phase.

	codePhase

This field contains the sub-millisecond part of the code phase observation for the particular satellite signal at the reference time (in AGNSS-CCPassistCommonProvide).
Scale factor 0.02 meters. Range [0, 299792.44] meters,
The target shall reconstruct the full pseudorange by Pseudorange = (Integer Code Phase) + (Code Phase) after appropriate scaling. If (Integer Code Phase) is not available, the target shall reconstruct the integer code phase using the knowledge on the reference station location.

	codePhaseRMSError

This field contains the pseudorange RMS error value. This parameter is specified according to a floating-point representation defined in the corresponding table in 3GPP in section “GNSS-MeasurementList”. 

	cnr

Carrier-to-noise ratio. Scale factor 0.25 dB-Hz. Range [0, 63.75] dB-Hz.

	phaseRangeDelta

This field defines the (Phase Range – Pseudorange). 
Scale factor 0.5 mm. Range [-262.144, 262.1435] meters.

	phaseRangeRMSerror 

This field contains the RMS error of the continuous carrier phase.

Scale factor 2-10 meters, in the range [0, 0.12403) meters.

	lockIndicator
This field is set to true if the carrier phase tracking has been continuous between the previous and the current assistance data delivery. If false, a cycle slip has occurred.


Change 6:  Common AGNSS

6.5.2.13 Common AGNSS Information Elements


-- ASN1START
OMA-LPPe-AGNSS-CCPassistSessionID ::= INTEGER(0..255)

OMA-LPPe-AGNSS-CCPsessionDuration ::= INTEGER(1..255)

OMA-LPPe-AGNSS-CCPassistanceRate ::=










ENUMERATED{Hz2_0, Hz1_0 , Hz0_5, r0_2Hz, Hz0_1, Hz0_05, Hz0_025, ...}

OMA-LPPe-AGNSS-QoR ::=
ENUMERATED {m10, km1,km10,km100, ...}

OMA-LPPe-AGNSS-MaxReferenceStations ::= 8
OMA-LPPe-AGNSS-CCPreferenceStationID ::= INTEGER(0...65535)
-- ASN1STOP
	Common AGNSS field descriptions

	CCPassistSessionID
This field specifies the ID for the continuous, periodic carrier phase assistance session. The ID is unique within the LPP session.

	CCPsessionDuration
This field specifies the length of the continuous periodic assistance session.
Scale factor 10 seconds. Range [10, 2550] seconds , i.e. up to 42.5 minutes.

	CCPassistanceRate 

This field specifies the rate of the assistance data delivery in Hz. Possible values are 2.0, 1.0, 0.5, 0.2, 0.1, 0.05 and 0.025 Hz. 
High rate allows for better tracking of baseline. Low rate, on the other hand, relaxes bandwidth requirements. Lower rate still allows for high fix rate through inter-/extrapolation of reference measurements assistance. However, the accuracy of baseline tracking may suffer.

	QoR
This field specifies the maximum distance to the reference station. Possible values area 10 meters, 1 km, 10km and 100 km. Fulfilling QoR=10 m  requires that a virtual reference receiver is generated at the requested location. Baselines up to 10 km are feasible with single frequency receivers and longer baselines require multi-frequency receivers.

	MaxReferenceStations
This field species the maximum number of reference stations that can be provided to the target at a time.

	CCPreferenceStationID
Defines the ID of the reference station. Reference stations IDs are used to link the CCP assistance to the correct reference station. IDs are allocated by the server. One reference station shall have one ID. The ID shall not change during the CCP assistance session.


– 
OMA-LPPe-AGNSS-AntennaDescription
The OMA-LPPe-AGNSS-AntennaDescription is used to provide the target information on the antenna at the reference station.

The IE supports a straightforward mapping from RTCM 10403.1 [RTCM 10403.1].
-- ASN1START

OMA-LPPe-AGNSS-AntennaDescription ::= SEQUENCE {

antennaDescription

CHOICE {









igsAntennaName 

OMA-LPPe-CharArray,








proprietaryName

OMA-LPPe-CharArray








}

antennaSetupID


INTEGER(0..255)


OPTIONAL,


antennaSerialNumber

OMA-LPPe-CharArray 

OPTIONAL,


...

}

-- ASN1STOP
	AGNSS-AntennaDescription field descriptions

	igsAntennaName 

This field specifies the antenna equipment name as specified in [RTCM 10403.1]. 

	proprietaryName 
This field carries proprietary antenna information.

	antennaSetup
Antenna setup information as specified in [RTCM 10403.1].

	antennaSerialNumber
Antenna serial number as issued by the antenna manufacturer.


Change 7:  Error

6.5.2.12 AGNSS Error Elements

–
OMA-LPPe-AGNSS-Error
The IE OMA-LPPe-AGNSS-Error is used by the target or server to provide GNSS Error Reasons.
-- ASN1START

OMA-LPPe-AGNSS-Error ::= CHOICE {


locationServerErrorCauses
OMA-LPPe-AGNSS-LocationServerErrorCauses,


targetDeviceErrorCauses

OMA-LPPe-AGNSS-TargetDeviceErrorCauses,


...

}

-- ASN1STOP
–
OMA-LPPe-AGNSS-LocationServerErrorCauses
The IE OMA-LPPe-AGNSS-LocationServerErrorCauses is used by the server to provide GNSS Error Reasons to the target. The IE OMA-LPPe-AGNSS-LocationServerErrorCauses is used, when the IE OMA-LPPe-AGNSS-Error is included in the LPP Provide Assistance Data message extension by the server.
-- ASN1START

OMA-LPPe-AGNSS-LocationServerErrorCauses ::= SEQUENCE {


serverErrorCauses 
ENUMERATED { CCPnotSupportedByServer, CCPqorCannotBeMet, ChangeOfReferenceStationNotSupported, ...},

...

}

-- ASN1STOP
–
OMA-LPPe-AGNSS-TargetDeviceErrorCauses
The IE OMA-LPPe-AGNSS-TargetDeviceErrorCauses is used by the target to provide GNSS Error Reasons to the server. In addition, the target may return an additional error reason in the LPP side. The IE OMA-LPPe-AGNSS- TargetDeviceErrorCauses is used, when the IE OMA-LPPe-AGNSS-Error is included in the LPP Provide Location Information message extension by the target.
-- ASN1START

OMA-LPPe-AGNSS-TargetDeviceErrorCauses ::= SEQUENCE {


targetDeviceErrorCauses 
ENUMERATED { HighAccuracyMethodNotSupported, ...},


...

}

-- ASN1STOP
Change 8:  Common low-level
6.4 LPPe common IEs

The present chapter defines common IEs that are applicable to more than one LPP positioning methods.

6.4.1 LPPe Common low level IEs


-- ASN1START

OMA-LPPe-CharArray ::= VisibleString(FROM ("a".."z" | "A".."Z" | "0".."9" | ".-"))(SIZE (1..31))
-- ASN1STOP
	Common low level IE field descriptions

	CharArray
This type defines a character array.


–
OMA-LPPe-HighAccuracy3Dposition
The OMA-LPPe-GNSS-HighAccuracy3Dposition provides the IE to carry high accuracy 3D position information.
-- ASN1START

OMA-LPPe-HighAccuracy3Dposition ::= SEQUENCE {

latitude



INTEGER(-2147483648..2147483647),

longitude



INTEGER(-2147483648..2147483647),

cep68




INTEGER(0..255) OPTIONAL, 


--Cond NoEllipse

uncertainty_semimajor
INTEGER(0..255) OPTIONAL, 


--Cond NoCEP68

uncertainty_semiminor
INTEGER(0..255) OPTIONAL, 


--Cond NoCEP68

offset_angle


INTEGER(0..179) OPTIONAL, 


--Cond NoCEP68

altitude



INTEGER(-64000..1280000),

uncertainty_altitude
INTEGER(0..255),

...


}
-- ASN1STOP
	Conditional presence
	Explanation

	NoEllipse
	The field is mandatory present, if no uncertainty ellipse is present.
The field shall not be present, if uncertainty ellipse present.

	NoCep68
	The field is mandatory present, if no CEP68 is present.

The field shall not be present, if CEP68 present.


	OMA-LPPe-HighAccuracy3Dposition field descriptions

	latitude
Latitude based on WGS84 [GPS-ICD-200D] datum. The relation between the latitude X in range [-90°, 90°] and the coded number N is
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where value N=231 is coded as N=231-1. Resolution 4.7 mm.

	longitude
Longitude based on WGS84 [GPS-ICD-200D] datum. The relation between the longitude X in range [-180°, 180°) and the coded number N is


[image: image8.wmf])

2

180

(

31

o

X

floor

N

=

.
Worst-case resolution (at the Equator) 9.3 mm.

	cep68
Horizontal uncertainty expressed as 68% Circular Error Probable expressed as the coded number N. The relation between the CEP68 and the coded number is given by

CEP68 = 5*( (1+0.02)N-1) meters, 

Range [0, 774.9) meters.

	uncertainty_semimajor
The semi-major axis of the 1σ 2D 39% horizontal uncertainty ellipse expressed as the coded number N. The relation between the semi-major axis and the coded number is given by 
semi-major axis = 5*( (1+0.02)N-1) meters,
Range [0, 774.9) meters.

	uncertainty_semiminor
The semi-minor axis of the 1σ 2D 39% horizontal uncertainty ellipse expressed as the coded number N. The relation between the semi-major axis and the coded number is given by 
semi-minor axis = 5*( (1+0.02)N-1) meters,
Range [0, 774.9) meters.

	offset_angle
The angle of semi-major axis measured clockwise with respect to True North in steps of 1 degree. 

	altitude
Altitude with respect to WGS84 [GPS-ICD-200D] ellipsoid. 
Scale factor 2-7 meters. Range [-500, 10000] meters, 

	uncertainty_altitude
The 1σ 1D 68.3% altitude uncertainty expressed as the coded number N. The relation between the altitude uncertainty and the coded number is given by 
uncertainty= 5*( (1+0.02)N-1) meters,
Range [0, 774.9) meters.


–
OMA-LPPe-HighAccuracy3Dvelocity
The OMA-LPPe-GNSS-HighAccuracy3Dvelocity provides the IE to carry high accuracy 3D velocity information.

-- ASN1START

OMA-LPPe-HighAccuracy3Dvelocity ::= SEQUENCE {

enu_origin




OMA-LPPe-HighAccuracy3Dposition,


east_component



INTEGER(0..511)

north_component



INTEGER(0..511)

up_component



INTEGER(0..511)

uncertainty_semimajor

INTEGER(0..255),


uncertainty_semiminor

INTEGER(0..255),


offset_angle



INTEGER(0..179),


uncertainty_up_component
INTEGER(0..255),


...


}
-- ASN1STOP
	OMA-LPPe-HighAccuracy3Dvelocity field descriptions

	enu_origin

Origin of the east-north-up coordinate system, in which the velocity is represented. 

	east_component
Eastward-speed expressed as the coded number N. The relation between the component and the coded number is given by 
component =0.01*( (1+0.016)N-1) m/s,

Range [0, 33.31) m/s.

	north_component
Northward-speed expressed as the coded number N. The relation between the component and the coded number is given by 
component =0.01*( (1+0.016)N-1) m/s,

Range [0, 33.31) m/s.

	up_component
Upward-speed expressed as the coded number N. The relation between the component and the coded number is given by 
component =0.01*( (1+0.016)N-1) m/s,

Range [0, 33.31) m/s.

	uncertainty_semimajor
The semi-major axis of the 1σ 2D 39% horizontal speed uncertainty ellipse expressed as the coded number N. The relation between the semi-major axis and the coded number is given by 

semi-major axis =0.01*( (1+0.025)N-1) m/s,

Range [0, 5.42) meters.

	uncertainty_semiminor
The semi-minor axis of the 1σ 2D 39% horizontal speed uncertainty ellipse expressed as the coded number N. The relation between the semi-major axis and the coded number is given by 

semi-minor axis =0.01*( (1+0.025)N-1) m/s,

Range [0, 5.42) m/s.

	offset_angle
The clock-wise angle of the semi-major axis with respect to True North in steps of 1 degree. 

	uncertainty_up_component.
The 1σ 1D 68.3% upward speed uncertainty expressed as the coded number N. The relation between the semi-major axis and the coded number is given by 
uncertainty=0.01*( (1+0.025)N-1) m/s,

Range [0, 5.42) m/s.


Change 9:  Abort
6.3.7 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,

assistanceAbort



OMA-LPPe-AssistanceAbort
OPTIONAL,

...

}
-- ASN1STOP

6.3.7.1 Abort Information Elements
–
OMA-LPPe-AssistanceAbort
The IE OMA-LPPe-AssistanceAbort is used by the target or server to abort assistance procedures, when that is not possible using the IE OMA-LPPe-AGNSS-Error. 
-- ASN1START

OMA-LPPe-AssistanceAbort ::= SEQUENCE {


ccpSessionAbort


OMA-LPPe-AGNSS-CCPsessionAbort,

...

}

OMA OMA-LPPe-AGNSS-CCPsessionAbort ::= SEQUENCE {


ccpSessionIDtoAbort


OMA-LPPe-AGNSS-CCPassistSessionID,

ccpSessionAbortCause

ENUMERATED { SessionStop, CCPnotSupportedByTarget, ... },

...

}

-- ASN1STOP
	OMA-LPPe-AssistanceAbort field descriptions

	ccpSessionIDtoAbort
This field defines the ID of the CCP session to be aborted.

	ccpSessionAbortCause
This field defines the cause, why the CCP session is aborted.


Change 10:  Capabilities 

6.5.2.9 AGNSS Capability Information

–
OMA-LPPe-AGNSS-ProvideCapabilities
The OMA-LPPe-AGNSS-ProvideCapabilities is used by the target to provide its LPPe AGNSS capabilities to the server. 

-- ASN1START

OMA-LPPe-AGNSS-ProvideCapabilities ::= SEQUENCE {


assistanceDataSupportList







OMA-LPPe-AGNSS-AssistanceDataSupportList
OPTIONAL, --Cond SupportListReq,

ccpSupport


OMA-LPPe-AGNSS-CCPSupport




OPTIONAL, --Cond CCPsupport

...

}

OMA-LPPe-AssistanceDataSupportList ::= SEQUENCE {


commonAssistanceDataSupport

OMA-LPPe-AGNSS-CommonAssistanceDataSupport,


genericAssistanceDataSupport
OMA-LPPe-AGNSS-GenericAssistanceDataSupport,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	SupportListReq
	The field is mandatory present if the target device requests AGNSS-assistanceDataSupportList; otherwise it is not present.

	CCPsupport
	This field is present, if CCP support element is requested. Otherwise the field is not present.


6.5.2.10 AGNSS Capability Information Elements

–
OMA-LPPe-AGNSS-CommonAssistanceDataSupport
The OMA-LPPe-AGNSS-CommonAssistanceDataSupport is used by the target to provide its GNSS-independent LPPe AGNSS capabilities to the server. 

-- ASN1START

OMA-LPPe-AGNSS-CommonAssistDataSupport ::= SEQUENCE {

...

}

-- ASN1STOP

–
OMA-LPPe-AGNSS-GenericAssistanceDataSupport
The OMA-LPPe-AGNSS-GenericAssistanceDataSupport is used by the target to provide its GNSS-dependent LPPe AGNSS assistance data capabilities to the server. 

-- ASN1START

OMA-LPPe-AGNSS-GenericAssistanceDataSupport ::= 






SEQUENCE (SIZE (1..16)) OF OMA-LPPe-AGNSS-GenericAssistDataSupportElement
OMA-LPPe-AGNSS-GenericAssistDataSupportElement ::= SEQUENCE {

gnss-ID 






GNSS-ID,

ccpAssistanceSuppport



GNSS-SignalIDs,

...

}

-- ASN1STOP

	AGNSS-GenericAssistanceDataSupport field descriptions

	ccpAssistanceSupport
This field specifies the GNSS signal types for which CCP assistance is supported by the target device. This is represented by a bit string in GNSS-SignalIDs, with a one‑value at the bit position means CCP assistance for the particular GNSS signal type is supported; a zero‑value means not supported.


–
OMA-LPPe-AGNSS-CCPsupport
The OMA-LPPe-AGNSS-CCPsupport is used by the target to provide its CCP capabilities to the server. 

-- ASN1START

OMA-LPPe-AGNSS-CCPSupport ::= SEQUENCE {


changeOfReferenceStationSupported
BOOLEAN,


multiBaselineSolutionSupported

BOOLEAN,

...

}

-- ASN1STOP

	AGNSS-CCPsupport field descriptions

	changeOfReferenceStationSupported 

This field indicates, if the target supports the change of reference station on-the-fly.

	multiBaselineSolutionSupported 

This field indicates, if the target supports multibaseline solution.


6.5.2.11 AGNSS Capability Information Request

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

-- ASN1START

-- ASN1START

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

assistanceDataSupportListReq
BOOLEAN,

ccpSupportReq




BOOLEAN,

...

}

-- ASN1STOP

	AGNSS-RequestCapabilities field descriptions

	assistanceDataSupportListReq
This field is used to request the common and generic assistance data capabilities of the target.

	ccpSupportReq 

This field is used to request the CCP support capabilities and of the target.


Change 11:  Location information (common)
–
OMA-LPPe-CommonIEsRequestLocationInformation

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

-- ASN1START

OMA-LPPe-CommonIEsRequestLocationInformation ::= SEQUENCE  {


...

}

-- ASN1STOP

–
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

highAccuracy3Dvelocity


OMA-LPPe-HighAccuracy3Dvelocity OPTIONAL, --Cond HighAccuracy

...

}

-- 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.


	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.

	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.


Change 12:  Location information (agnss)

6.5.2.5 AGNSS Location Information

– 
OMA-LPPe-AGNSS-ProvideLocationInformation
The OMA-LPPe-AGNSS-ProvideLocationInformation is used to provide AGNSS-based location information (UE-based) and measurements (UE-assisted).

-- ASN1START

OMA-LPPe-AGNSS-ProvideLocationInformation ::= SEQUENCE {




highAccuracyReferenceTime
GNSS-SystemTime 

OPTIONAL, --Cond HighAccuracy

error





OMA-LPPe-AGNSS-Error 
OPTIONAL,

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	HighAccuracy
	This field shall be present, when providing high accuracy position/velocity.


	AGNSS-CCPsupport field descriptions

	highAccuracyReferenceTime
This field indicates the GNSS system time at which the high accuracy position/velocity estimate provided in the IE OMA-LPPe-CommonIEsProvideLocationInformation is valid.


6.5.2.6 AGNSS Location Information Elements

[Editor’s note: Placeholder for GNSS Location Information Elements]
6.5.2.7 AGNSS Location Information Request

–
OMA-LPPe-AGNSS-RequestLocationInformation
The OMA-LPPe-AGNSS-RequestLocationInformation is used to request AGNSS-based location information (UE-based) and measurements (UE-assisted).

-- ASN1START

OMA-LPPe-AGNSS-RequestLocationInformation ::= SEQUENCE {


positioningInstructions

OMA-LPPe-AGNSS-PositioningInstructions,

...

}

-- ASN1STOP

6.5.2.8 AGNSS Location Information Request Elements


– 
OMA-LPPe-AGNSS-PositioningInstructions
The OMA-LPPe-AGNSS-PositioningInstructions is used to provide AGNSS positioning and measuring instructions to the target device.
-- ASN1START

OMA-LPPe-AGNSS-PositioningInstructions ::= SEQUENCE {



highAccuracyMethodRequested


BOOLEAN,


...

}

-- ASN1STOP

	AGNSS-CCPsupport field descriptions

	highAccuracyMethodRequested
This field indicates that the server requests the target to use high accuracy AGNSS method. Note that this implies using the CCP assistance and performing positioning in the UE-based mode. Thus, the highAccuracyMethodRequested shall be accompanied by the setting locationEstimateRequired in the 3GPP LPP side in the LocationInformationType of CommonIEsRequestLocationInformation.

In case the high accuracy AGNSS method is requested, the target is expected to return the location information using the High Accuracy 3D Position information element. Likewise, in case velocity is requested (in the 3GPP LPP side in the QoS information element in the CommonIEsRequestLocationInformation information element), the velocity shall be returned using the High Accuracy 3D Velocity information element. Thus locationCoordinateTypes and velocityTypes in the 3GPP LPP side in the CommonIEsRequestLocationInformation information element are not applicable, when requesting High Accuracy AGNSS method.

Note that since high accuracy location estimate IE carry a full 3D representation, such full 3D information shall be returned even in case the vertical coordinate was not requested in the 3GPP LPP side in the QoS information element in the CommonIEsRequestLocationInformation information element and providing additional information was forbidden in the 3GPP LPP side in the additionalInformation information element in the CommonIEsRequestLocationInformation information element.

Response time defined in the 3GPP LPP side in the QoS information element shall be obeyed, when the high accuracy AGNSS method has been requested. In case the requested response time cannot be met, the target shall report the failure using the appropriate error codes in the 3GPP LPP side.
The target shall also obey the IE gnss-Methods, i.e. instructions to use only allowed GNSSs in positioning, in the GNSS-PositioningInstructions in A-GNSS-RequestLocationInformation in the 3GPP LPP side.
In case the target does not support high accuracy method, the target shall return AGNSS Target Device Error “HighAccuracyMethodNotSupported”.
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