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1 Reason for Change

This CR addresses LPPe requirements LPP-MLI-004, LPP-MLI-005, LPP-MLI-006, LPP-MLI-007.

	LLP-MLI-004
	LPPe MAY support periodic measurements with measurement continuity between the measurement deliveries.

Informational note: Data continuity refers to the measurements being made also between the measurement deliveries as opposed to the snapshot measurements at the delivery time.
Informational Note: This requirement may be better supported in LPP or SUPL 3.0 which may be evaluated during the TS phase.
	1.0

	LPP-MLI-005
	LPPe MAY support modifying the (continuous) periodic measurement session. 

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

Informational Note: This requirement may be better supported in LPP or SUPL 3.0 which may be evaluated during the TS phase.
	1.0

	LPP-MLI-006
	LPPe SHALL support carrying antenna information for improved performance.
Informational Note: Antenna information may include antenna identification and antenna orientation information.
	1.0

	LPP-MLI-007
	LPPe SHALL support carrying pressure information between the entities for improved relative altitude performance.
	1.0


R01: Corrections based on the comments received and aligned with the generic periodic location information framework.
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

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

Change 3:  Request and provide of AGNSS loc info
6.5.2.5 AGNSS Location Information

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

-- ASN1START

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



error



OMA-LPPe-AGNSS-Error 



OPTIONAL,

haGNSSprovide

OMA-LPPe-AGNSS-HAgnssProvide

OPTIONAL, --Cond HAgnss

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	HAgnss
	This field shall be present, when providing high accuracy GNSS measurements.


6.5.2.6 AGNSS Location Information Elements


– 
OMA-LPPe-AGNSS-HAgnssProvide
The OMA-LPPe-AGNSS-HAgnssProvide is used to provide periodic high accuracy AGNSS measurements from the target device to the server.  Unless otherwise instructed in LPP proper CommonIEsRequestLocationInformation, the target shall report its position and reference time information. However, in case the target is allowed to report only measurements (locationMeasurementsRequired and onlyReturnInformationRequested in LPP proper CommonIEsRequestLocationInformation), position and reference time are not included. Appendix D
 shows a few examples of periodic HA GNSS sessions. 
-- ASN1START

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


controlParameters
SEQUENCE {



duration



INTEGER(1.1024),


rate




INTEGER(1..64),


antennaInformation 

OMA-LPPe-AGNSS-AntennaInformation
OPTIONAL, --Cond HAantenna


...

},

measurements
SEQUENCE {


position

EllipsoidPointWithAltitudeAndUncertaintyEllipsoid 
OPTIONAL, --cond NotForbidden


referenceTime
GNSS-SystemTime









OPTIONAL, --cond NotForbidden 



localPressure
SEQUENCE {








pressure



INTEGER(-1024..1023),








pressureUncertainty

INTEGER(0..127),








...







} OPTIONAL, --Cond HApressure


signalMeasurements

SEQUENCE (1..16) OF OMA-LPPe-AGNSS-HAgnssMeasurementElement


...



},

...

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

antennaDescription


OMA-LPPe-AGNSS-AntennaDescription,

antennaOrientation


OMA-LPPe-AGNSS-AntennaOrientation 
OPTIONAL, --Cond HAantenneOrient


...


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


gnss-ID




GNSS-ID,

haGNSSperSignalList 
SEQUENCE (1..8) OF OMA-LPPe-HAgnssPerSignalElement,


...


}
OMA-LPPe-HAgnssPerSignalElement ::= SEQUENCE {


signal-ID



Signal-ID,


haGNSSperSVlist 

SEQUENCE (1..64) OF OMA-LPPe-HAgnssPerSVelement,

...


}
OMA-LPPe-HAgnssPerSVelement ::= SEQUENCE {


svID 



SV-ID,

integerCodePhase 
INTEGER (0..255)
OPTIONAL, --IfAvailable

codePhase 


INTEGER (0.. 14989622),


codePhaseRMSError 
INTEGER (0..63),

multipathDetection
ENUMERATED { low, moderate, high, notMeasured, ...},


cnr




INTEGER(0..255),

adr 



INTEGER (0.. 536870911),


adrRMSerror


INTEGER (0..127),

lockIndicator

BOOLEAN,

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	HAantenna
	This field shall be included in case the server requested for the antenna description information in the HA GNSS measurement session request and antenna description information is supported. Otherwise it is not present.

	NotForbidden
	This field shall be present unless otherwise instructed in LPP proper.

	HApressure
	This field shall be included in case the server requested for pressure measurements in the HA GNSS measurement session request and pressure information is supported. Otherwise it is not present.

	HAantOrientation
	This field shall be present, if the server requests for the antenna orientation information and such can be provided. Otherwise the field shall not be present.

	IfAvailable
	This field shall be present, if the target has position fix and can report millisecond ambiguity. Otherwise the target shall not be present.


	AGNSS-HAgnssSssionMeasurements field descriptions

	controlParameters
This field specifies the control parameters of the HA GNSS session

	duration
This field specifies the length of the HA GNSS measurement session. Scale factor 10 seconds. Range [10, 2550] seconds , i.e. up to 42.5 minutes.

	rate
This field specifies the rate of delivery of the HA GNSS measurements. Scale factor 1 s.

	antennaInformation

This field species the GNSS antenna in the target device.

	measurements

This field species the HA GNSS measurements.

	position

This field species the position of the target device.

	referenceTIme

This field specifies the time, when the measurements included are applicable.

	localPressure

This field specifies the local atmospheric pressure measurement at the target’s altitude.



	pressure

Local atmospheric pressure measurement (hPa) at the target’s altitude.

The scale factor is 0.1 hPa. The value is added to the average pressure 1013hPa.

	pressureUncertainty

The 1-sigma standard deviation of the pressure measurement.

The scale factor is 0.1 hPa. 

	signalMeasurements

This field carries the HA GNSS signal measurements.

	antennaDescription
Carries information on the GNSS antenna in the target device.

	antennaOrientation 
Defines the antenna orientation in space. 

	gnss-ID

This field defines the ID of the GNSS for which measurements are being provided.

	haGNSSperSignalList

This field carries the HA GNSS measurements for the given signals.

	signal-ID

This field defines the ID of the GNSS signal for which measurements are being provided.

	haGNSSperSVlist

This field carries the HA GNSS measurements for specific satellites.

	svID

This field identifies the SV for which HA GNSS measurements are 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. The target shall reconstruct the full pseudorange by Pseudorange = (Integer Code Phase) + (Code Phase).
Scale factor 0.02 meters. Range [0, 299792.44] meters,

	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”. 

	multipathDetection

This field contains an estimate of the multipath environment.

	cnr
This field contains an estimate of the carrier-to-noise ratio. Scale factor 0.25 dB-Hz. Range [0, 63.75] dB-Hz.

	adr
This field contains the continuous carrier phase with direct data polarity.

Scale factor 2-10 meters, in the range [0, 524287.999023438) meters.

	adrRMSerror

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 measurement delivery. If false, a cycle slip has occurred.


6.5.2.7 AGNSS Location Information Request

–
OMA-LPPe-AGNSS-RequestLocationInformation
The OMA-LPPe-AGNSS-RequestLocationInformation is used to request AGNSS-based position estimate (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 {



haGNSSreq
OMA-LPPe-AGNSS-HAgnssRequestControlParameters
OPTIONAL, --Cond HAgnssReq

...

}
-- ASN1STOP

	Conditional presence
	Explanation

	HAgnssReq
	This field shall be present, when requesting for continuous high accuracy GNSS measurements or an update to the currently ongoing periodic Location Information session. The request shall be accompanied by RequestPeriodicLocInfoWithUpdate in OMA-LPPe-CommonIEsRequestLocationInformation. Otherwise the field is not present.


– 
OMA-LPPe-AGNSS-HAgnssRequestControlParameters
The OMA-LPPe-AGNSS-HAgnssRequestControlParameters is used to request for periodic high accuracy AGNSS measurements from the target device or to request modification to the session parameters of the on-going session. Note that the requested GNSSs and signals cannot be modified intra-session.
-- ASN1START

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


duration




INTEGER(1..255)

OPTIONAL, 
--cond FirstOrModify

rate





INTEGER(0..64)

OPTIONAL,
--cond FirstOrModify

antennaInformationReq

ENUMERATED {antennaDescriptionOnly, 












antennaDescriptionAndOrientation,












...} 
OPTIONAL,
--cond HAant

pressureInformationReq

BOOLEAN,





--cond FirstOrModify


signalReqList



SEQUENCE (1..16) OF 










OMA-LPPe-AGNSS-HAgnssSignalReqElement 
OPTIONAL, --cond First

...

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


gnssID

GNSS-ID,


signals

GNSS-SignalIDs,


...


}
-- ASN1STOP

	Conditional presence
	Explanation

	FirstOrModify
	This field shall be present in the first message or when requesting for peridoic HA GNSS measurements. Otherwise it shall not be present.

	HAant
	This field shall be present if the server requests for the antenna information, Otherwise it shall not be present.

	First
	This field shall be present in the first message in the HA GNSS session. Otherwise it shall not be present.


	AGNSS-HAgnssMeasurementSessionReq field descriptions

	duration
This field specifies the length of the HA GNSS measurement session. Scale factor 10 seconds. Range [10, 2550] seconds , i.e. up to 42.5 minutes.

	rate
This field specifies the rate of delivery of the HA GNSS measurements. Scale factor 1 s.

	antennaInformationReq
This field is used to request for the target antenna information,

	pressureInformationReq
This field is used to request for the pressure information at the target site.

	signalReqList

This field is used to request HA GNSS measurements for specific GNSS signals.

	gnssID 

This field carries the ID of the GNSS for which HA GNSS measurements are requested.

	signals

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


Change 4:  Common AGNSS

6.5.2.13 Common AGNSS Information Elements


– 
OMA-LPPe-AGNSS-AntennaDescription
[note for the editor: this data type is also included in the LOC-CR-0112]

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.

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

	antennaSerialNumber

Antenna serial number as issued by the antenna manufacturer.


– 
OMA-LPPe-AGNSS-AntennaOrientation
The OMA-LPPe-AGNSS-AntennaOrientation is used to provide the target information on the GNSS antenna orientation in space.

-- ASN1START
OMA-LPPe-AGNSS-AntennaOrientation ::= CHOICE {

eulerAngles

SEQUENCE {







alpha
INTEGER (0..359),







beta 
INTEGER (0..180),







gamma
INTEGER (0..359),







...







},

...


}

-- ASN1STOP
	AGNSS-AntennaOrientation field descriptions

	alpha, beta, gamma
The three Euler angles specifying the antenna orientation with respect to the global coordinate system. See Appendix C.x
 for further information.


Change 5:  AGNSS-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 {


oma-lppe-agnss-locationServerErrorCauses
OMA-LPPe-AGNSS-LocationServerErrorCauses,


oma-lppe-agnss-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.

-- ASN1START

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


...

}

-- ASN1STOP

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

-- ASN1START

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

haGNSSerrorCauses
::= ENUMERATED { haGNSSnotSupportedByTarget, 











 haGNSSunavailableForAllRequestedSignals,











 haGNSSantennaInformationNotSupported,












 haGNSSantennaInformationNotAvailable,












 haGNSSpressureInformationNotSupported,












 haGNSSpressureInformationNotAvailable,











 haGNSSunableToModifyControlParameters,











 ...}

...

}

-- ASN1STOP
Change 6:  LPP commons

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


[note for the editor: this data type is also included in the LOC-CR-0112R01]
-- 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.


Change 7:  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,


haGNSSsupport



OMA-LPPe-AGNSS-HAgnssSupport OPTIONAL, --Cond HAgnssSupportReq


...

}
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.

	HAgnssSupportReq
	This field is mandatory present if the target device requests for HA GNSS support information. Otherwise it 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,


...

}

-- ASN1STOP

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

-- ASN1START

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


haGNSSpressureInformationSupport
BOOLEAN,

haGNSSantennaInformationSupport

ENUMERATED {antennaInformationNotSupported,














antennaDescriptionSupported,














antennaDescriptionAndorientationSupported,














...},


haGNSSperGNSSsupport



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

...


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

gnss-ID 



GNSS-ID,

haGNSSsignalSupport

GNSS-SignalIDs,

...

}

-- ASN1STOP

	AGNSS-HAgnssSupport field descriptions

	haGNSSpressureInformationSupport
This field is used to provide information, if the target is capable of providing absolute pressure information for improved delta-altitude performance.

	haGNSSantennaInformationSupport
This field is used to carry the antenna information support. Bit 0, if set, indicates that antenna information is supported. Bit 1, if set, indicates the antenna orientation information is supported.

	haGNSSperGNSSsupport
This field is used to carry the HA GNSS signal measurement capabilities of the target.

	gnss-ID

This field specifies the ID of the GNSS for which HA GNSS capabilities are provided.

	haGNSSsignalSupport

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


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

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

OMA-LPPe-AGNSS-assistanceDataSupportListReq

BOOLEAN,

haGNSSsupportReq







NULL
OPTIONAL,
--cond HAgnssSupportReq

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	HAgnssSupportReq
	The field shall be included, if the server requests for HA GNSS capabilities. Otherwise it is not present.


	AGNSS-RequestCapabilities field descriptions

	haGNSSsupportReq

This field is used to request HA GNSS capabilities of the target.


Change 8:  Appendix

Appendix C. Use of Information Elements
Appendix C.x. Antenna information
LPPe allows for defining the antenna orientation with respect to the Earth-Fixed system either unambiguously with Euler Angles (
[image: image1.wmf]a

, 
[image: image2.wmf]b

 and 
[image: image3.wmf]g

).

Appendix C.x.1 Antenna reference frame

Figure A.C.x.1-1 shows the reference coordinate system associated with the antenna. The coordinate system is defined so that the Z-axis co-incidences with the Antenna Plane normal vector and the Y-axis co-incidences with the Antenna Reference Direction. The X-axis is chosen so that the resulting X-Y-Z system is right-handed.

The plane and reference direction definitions are antenna vendor-specific.


[image: image4.emf]Antenna Plane 
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Figure A.C.x.1-1 Antenna reference frame

Appendix C.x.2 Euler angles

Figure A.C.x.2-1 shows the Euler Angles 
[image: image5.wmf]a

, 
[image: image6.wmf]b

 and 
[image: image7.wmf]g

 and their positive (counter clock-wise directions, right-hand convention) with respect to the Earth-fixed East-North-Up right-handed coordinate system (blue axes).  

The 
[image: image8.wmf]b

 denotes the counter-clockwise angle between the vertical direction and the antenna plane normal vector (Z). The 
[image: image9.wmf]b

 ranges from 0º (Vertical and Z parallel) to 180º (Vertical and Z anti-parallel).

The 
[image: image10.wmf]a

 denotes the counter-clockwise angle between East and Line of Nodes. The 
[image: image11.wmf]a

 ranges from 0º (East and Line of Nodes parallel) to 359º.
The 
[image: image12.wmf]g

 denotes the counter-clockwise angle between X and Line of Nodes. The 
[image: image13.wmf]g

 ranges from 0º (X and Line of Nodes parallel) to 359º.
Line of Nodes is shown in Figure A.C.x.2-1 as being the line of intersection for the horizontal and antenna planes. Line of Nodes is perpendicular to both Vertical and Z axes.
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Figure A.C.x.2-1 Euler Angles

Going from global coordinate system (East, True North, Vertical) to XYZ system in Figure A.C.x.2-1:

· Rotate XYZ system about Vertical by 
[image: image15.wmf]g

. The X axis now makes angle 
[image: image16.wmf]g

 with the East axis
· Rotate XYZ system about the East axis by 
[image: image17.wmf]b

. The Z-axis now makes angle 
[image: image18.wmf]b

 with the Vertical
· Rotate XYZ system about the Vertical by 
[image: image19.wmf]a

. 
Note that in the gimbal lock situation (Z parallel or anti-parallel to 
[image: image20.wmf]b

) the values of 
[image: image21.wmf]a

 and 
[image: image22.wmf]g

 are not meaningful (non-unique) by themselves, but one considers the value of 
[image: image23.wmf]g

a

+

 (when Z parallel to 
[image: image24.wmf]b

) or 
[image: image25.wmf]g

a

-

 (when Z anti-parallel to 
[image: image26.wmf]b

), which are uniquely defined, respectively.

Appendix D. Periodic High Accuracy GNSS examples
Appendix D.1. Nominal case


[image: image27.emf]Target Server

1. LPP Request Location Information

Transaction ID=1, LocInfo CP(sessionID=1, Type=initialRequest)

HAgnss Request  CP(dur,rate,antennaInfoReq,pressureInfoReq,signalReq)

2.(alt 4)LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(sessionID=1, Type=responseToInitialRequest)

HAgnss Provide CP(dur,rate,antennaInfo)

2. (alt 2) LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(sessionID=1, Type=responseToInitialRequest)

AGNSS-Error::HAgnssNotSupportedByTarget

2.(alt 3)LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(sessionID=1, Type=responseToInitialRequest)

AGNSS-Error::HAgnssUnavailableForAllRequestedSignals

K. LPP Provide Location Information (end transaction)

Transaction ID=2, LocInfo CP(sessionID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos,refTime,pressure,signalMeas)

3. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(sessionID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos,refTime,pressure,signalMeas)

2.(alt 1)LPP Abort (end transaction)

Transaction ID=1, sessionID=1

Cause::PeriodicLocInfoProcedureNotSupported
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Figure D.1-1 Periodic HA GNSS – nominal case
1. The server request for the periodic HA GNSS measurements from the target, The common part of the Location Information request carries the session-ID, which stays the same throughout the HA GNSS session.
The HA GNSS CP (Control Parameter) request carries the requested duration of the session, rate of the measurement deliveries, information if pressure information is to be provided and GNSS signals requested. Moreover, the request also defines if the antenna information is to be provided.
2. (alternative 1) In case the target does not support periodic Location Information delivery, the target shall abort the session by the cause “Periodic Location Information Procedure Not Supported”.
2. (alternative 2) In case the target does not support HA GNSS, the target shall reply with the AGNSS Error “HA GNSS Not Supported By Target”. The session gets terminated without further message exchange.

2. (alternative 3) In case the target does not support HA GNSS for any requested GNSS signal, the target shall reply with AGNSS Error “HA GNSS not supported for any requested signal”. The session gets terminated without further message exchange.

2. (alternative 4) In case the target can support the request the HA GNSS CP provide IE carries the confirmation for the duration of the session and the rate of the message deliveries. The duration and rate may or may not be the same as requested. In case antenna information was requested and supported, it shall be provided in the provide CP.
3. The target starts to provide Periodic Location Information messages from the server to the target in a new (unsolicited) transaction with ID=2. The provide message carry at least the signal measurements. The pressure information is carried, if requested and supported. The position and reference time information is carried unless forbidden by the LPP proper AGNSS measurement control.
K.
The session terminates, when the duration expires.
Appendix D.2. Server-side session modification
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1. LPP Request Location Information

Transaction ID=1, LocInfo CP(sessionID=1, Type=initialRequest)

HAgnss Request CP(dur,rate,antennaInfoReq,pressureInfoReq,signalReq)

2. LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(sessionID=1, Type=responseToInitialRequest)

HAgnss Provide CP(dur,rate,antennaInfo)

K+2. (alt 2) LPP Provide Location Information (end transaction)

Transaction ID=3, LocInfo CP(sessionID=1, Type=responseToServerUpdateRequest)

HAgnss Provide CP(dur)

3. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(sessionID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos,refTime,pressure,signalMeas)

K+1. LPP Request Location Information

Transaction ID=3, LocInfo CP(sessionID=1, Type=updateAndContinueIfUpdateFails)

HAgnss Request CP(dur)

K+3. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(sessionID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos,refTime,pressure,signalMeas)

L. LPP Provide Location Information (end transaction)

Transaction ID=2, LocInfo CP(sessionID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos,refTime,pressure,signalMeas)

K. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(sessionID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos,refTime,pressure,signalMeas)
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K+2.(alt 1)LPP Provide Location Information (end transaction)

Transaction ID=3, LocInfo CP(sessionID=1, Type=responseToServerUpdateRequest)

AGNSS-Error::HA GNSS Unable to modify Control Parameters


Figure D.2-1 Periodic HA GNSS – nominal case
1 - 3. 
As in the previous flow.

K.
The target continues to provide periodic HA GNSS measurements to the server according to the control parameters.
K+1.
The server requests for a new duration for the periodic HA GNSS in HA GNSS CP Request. The request launches a new transaction with ID=3.
K+2.
(alternative 1) In case the target cannot update the HA GNSS CP, the target shall reply with the error code “Unable to Modify Control Parameters”. The session continues without abruption, because the server indicated in the request “Continue If Update Fails”. In case, however, the server indicated “Abort If Update Fails” then the target would have aborted the session without further messages to the server.
K+2.
(alternative 2) The target confirms the new duration in the HA GNSS CP Provide. The duration may or may not be the same as requested by the server.
K+3.
The target continues to provide HA GNSS measurements to the server in the transaction with ID=2 according to the updated control parameters.
L.

The session terminates, when the duration expires.
Appendix D.3. Target/server-side abort
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K. (alt 1) LPP Abort (end transaction)

Transaction ID=2, sessionID=1

Cause::PeriodicLocInfoSessionStop

1. LPP Request Location Information

Transaction ID=1, LocInfo CP(sessionID=1, Type=initialRequest)

HAgnss Request CP(dur,rate,antennaInfoReq,pressureInfoReq,signalReq)

2. LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(sessionID=1, Type=responseToInitialRequest)

HAgnss Provide CP(dur,rate,antennaInfo)

3. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(sessionID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos,refTime,pressure,signalMeas)

K.(alt 2)LPP Abort (end transaction)

Transaction ID=2, sessionID=1

Cause::PeriodicLocInfoSessionStop

C

o

n

t

r

o

l

 

t

r

a

n

s

a

c

t

i

o

n


Figure D.3-1 Periodic HA GNSS – abort
1 - 3. 
As in the previous flow.

K.
(alternative 1) The target aborts the session with the cause Periodic Location Information Session Stop

K.
(alternative 2) The server aborts the session with the cause Periodic Location Information Session Stop
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