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1 Reason for Change

This CR addresses LPPe RD requirements LPP-AD-011 and LPP-AD-012 and LPPe RD requirement LPP-C-001.
	LPP-AD-011
	LPPe SHALL support SV orbit and clock model degradation models.

	LPP-AD-012
	LPPe shall support differential code biases and SV antenna offset vectors.

	LPP-C-001
	LPPe SHALL support request and provide of capabilities needed to implement the LPPe use cases including indicating support for any new assistance data, any new measurements and other new location features.


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 requirements.
6 Detailed Change Proposal

Change 1:  Assistance data request
– 
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,


pcoReq






BOOLEAN,

dcbReq






BOOLEAN,

navModelDegradationModel

BOOLEAN,

...

}
	AGNSS-GenericAssistDataReqElement  field descriptions

	pcoReq
This field is used for requesting the SV antenna phase center offset to gain higher accuracy position.

	dcbReq
This field is used for requesting the differential code biases to gain higher accuracy position.

	navModelDegradationModel

This field is used for requesting the accuracy models for the SV orbit and clock models to get a better understanding of the accuracy of the computed position.


Change 2:  Assistance data provide
6.5.2 AGNSS Positioning

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 {



oma-lppe-agnss-CommonAssistData

OMA-LPPe-AGNSS-CommonAssistData



OPTIONAL,


oma-lppe-agnss-GenericAssistData
OMA-LPPe-AGNSS-GenericAssistData


OPTIONAL,


oma-lppe-agnss-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 {


...

}

-- ASN1STOP

– 
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,

pcosForAllSVs



OMA-LPPe-AGNSS-PCOsForAllSVs




OPTIONAL,

dcbsForAllSVs



OMA-LPPe-AGNSS-DCBsForAllSVs




OPTIONAL,  

navModelDegradationModel
OMA-LPPe-AGNSS-NavModelDegradationModelList 
OPTIONAL,

...

}

-- ASN1STOP

6.5.2.2 AGNSS Assistance Data Elements

– 
OMA-LPPe-AGNSS-PCOsForAllSVs
The OMA-LPPe-AGNSS-PCOsForAllSVs information element lists the satellite antenna phase center offsets for each of the SVs in the GNSS defined by gnss-ID.  Information on the use of phase center offsets can be found in Appendix C.x.
-- ASN1START

OMA-LPPe-AGNSS-PCOsForAllSVs ::= SEQUENCE (1..64) OF OMA-LPPe-AGNSS-PCOelement 
OMA-LPPe-AGNSS-PCOelement ::= SEQUENCE{

sv-id





SV-ID,

xOffsetSBF




INTEGER(-30000..30000),

yOffsetSBF




INTEGER(-30000..30000),


zOffsetSBF




INTEGER(-30000..30000),


satType





OMA-LPPe-AGNSS-SVtype 

OPTIONAL,


...

}
--ASN1STOP

	AGNSS-PCOelement  field descriptions

	sv-id

This field indicates the satellite id for which the phase center offset applies..

	xOffsetSBF

This field specifies the x-coordinate offset between SV center of mass and SV antenna phace center in satellite body fixed coordinate frame. The coordinate frame is described in Appendix C.x.

The scale factor is 0.0001m.

	yOffsetSBF

This field specifies the y-coordinate offset between SV center of mass and SV antenna phace center in satellite body fixed coordinate frame. The coordinate frame is described in Appendix C.x.

The scale factor is 0.0001m.

	zOffsetSBF

This field specifies the z-coordinate offset between SV center of mass and SV antenna phace center in satellite body fixed coordinate frame. The coordinate frame is described in Appendix C.x.

The scale factor is 0.0001m.

	satType
This field carries information on the satellite type.


– 
OMA-LPPe-AGNSS-DCBsForAllSVs
The OMA-LPPe-AGNSS-DCBsForAllSVs lists the differential code biases for each of the SVs in the GNSS. For each satellite, one of the signals is chosen as a reference, and the differential code biases are given with respect to this reference.

-- ASN1START

OMA-LPPe-AGNSS-DCBsForAllSVs ::= SEQUENCE (1..64) OF OMA-LPPe-AGNSS-DCBListElement
OMA-LPPe-AGNSS-DCBListElement ::= SEQUENCE {

sv-id


SV-ID,

reference 

SEQUENCE{







signal
GNSS-SignalID,







pd

ENUMERATED { pilot, data, notapplicable },







...







},


dcbList


OMA-LPPe-AGNSS-DCBList,


...

}

OMA-LPPe-AGNSS-DCBList ::= SEQUENCE (1..8) OF OMA-LPPe-AGNSS-DCBElement

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


signal




GNSS-SignalID,


pd





ENUMERATED{ pilot, data, notapplicable },

dcb





INTEGER (-4096..4095),

...
}

--ASN1STOP

	AGNSS-DCBsForAllSVs field descriptions

	reference
The signal with respect to which the differential code biases of the other signals are given.

	dcbList
The list of differential code biases of the signals with respect to the reference signal.

	signal

This field indicates the signal id. The interpretation of the signal id depends on the GNSS as explained in 3GPP TS 36.355.

	pd

This field indicates whether the signal is pilot signal, data signal or if this indication is not applicable in this case.

	dcb

This field specifies the differential code bias of the signal with respect to the reference signal.

The scale factor is 2-35 seconds.


– 
OMA-LPPe-AGNSS-NavModelDegradationModel
The OMA-LPPe-AGNSS-NavModelDegradationModel information element contains a list of elements that each have two degradation models: clock model degradation model and orbit model degradation model. Each of the elements is related to a specific SV. Navigation model degradation model is requested and provided only if the LPP message GNSS-NavigationModel is also requested. The degradation models are provided to the same set of satellites for which navigation models are provided in the 3GPP LPP –side in the IE GNSS-NavigationModel. These degradation models are applicable to the navigation models delivered in the LPP simultaneously with the degradation models. The degradation models characterize the RMS error.
--ASN1START
OMA-LPPe-AGNSS-NavModelDegradationModelList ::= SEQUENCE (1..64) OF 














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


svid






SV-ID,


clockDegradationModel


OMA-LPPe-AGNSS-ClockDegradationModel,


orbitDegradationModel


OMA-LPPe-AGNSS-OrbitDegradationModel,


...

}

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


clockRMS0





INTEGER(0..31)





clockRMS1





INTEGER(0..7)



OPTIONAL,


...

}

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

orbitRMS0





INTEGER(0..31),


orbitRMS1





INTEGER(0..7)



OPTIONAL,


...

}

--ASN1STOP

	AGNSS-NavModelDegradationModel field descriptions

	svid

Specifies the SV for which degradation models are provided.

	clockDegradationModel

This field provides the degradation model for the clock model.

	orbitDegradationModel

This field provides the degradation model for the orbit model.

	clockRMS0
This field specifies the constant term of the clock model degradation model by

cRMS0=((1+0.1) clockRMS0-1) meters, 
where clockRMS0 = 31 denotes Use At Own Risk. The range is [0, 16.45) meters.
The clock model polynomial is described in Appendix C.y.1.

The clock model degradation polynomial is used as described in Appendix C.y.1.

	clockRMS1
This field specifies the first order term of the clock model degradation model, cRMS1.

Scale factor 2-14 m/s. Range [0, 4.3e-4) m/s. 
The clock model degradation polynomial is used as described in Appendix C.y.1.

	orbitRMS0
This field specifies the constant term of the orbit model degradation model by

oRMS0=((1+0.1) orbitRMS0-1) meters, 

where orbitRMS0 = 31 denotes Use At Own Risk. The range is [0, 16.45) meters.

The orbit model degradation polynomial is used as described in Appendix C.y.2.

	orbitRMS1
This field specifies the first order term of the orbit model degradation model, oRMS1.

Scale factor 2-14 m/s. Range [0, 4.3e-4) m/s. 
The orbit model degradation polynomial is used as described in Appendix C.y.2.


Change 3:  Capability information
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 {


oma-lppe-agnss-assistanceDataSupportList
OMA-LPPe-AGNSS-AssistanceDataSupportList
OPTIONAL,  








  --Cond SupportListReq,


...

}

OMA-LPPe-AssistanceDataSupportList ::= SEQUENCE {


oma-lppe-agnss-CommonAssistanceDataSupport
OMA-LPPe-AGNSS-CommonAssistanceDataSupport,


oma-lppe-agnss-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.


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,

pcoSupport










BOOLEAN,

dcbSupport










BOOLEAN,   

navModelAccuracyModelDegradationSupport



BOOLEAN,

...

}

-- ASN1STOP

Change 4:  Common
6.5.2.13 Common AGNSS Information Elements


-- ASN1START

OMA-LPPe-AGNSS-SVtype ::= ENUMERATED {GPS_IIR, GPS_IIRM, GPS_IIF, GPS_III, GLONASS_M, GLONASS_K, ...}
-- ASN1STOP

	AGNSS Common field descriptions

	SVtype
Specifies the SV type.


Change 5:  Usage

Appendix C. Use of Information Elements

C.x  Satellite body fixed coordinate frame
The satellite body fixed coordinate frame is defined as follows:
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 is the unit vector from satellite to sun. 
[image: image5.wmf]sun

r

 and 
[image: image6.wmf]sat

r

 are the sun and satellite positions in Earth-centered reference frame.
C.y  Navigation Degradation Models
C.y.1. Clock model Degradation Model
The clock model degradation at time 
[image: image7.wmf]t

 is modelled with the first-order polynomial 
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 where 
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 is the time of ephemeris given in the Navigation Model parameters.
C.y.2. Orbit Model Degradation Model
The orbit model degradation at time 
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 is modelled with the first-order polynomial

[image: image11.wmf])

(

)

(

1

0

oe

ORBIT

t

t

oRMS

oRMS

t

RMS

-

+

=

,
where 
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 is the time of ephemeris given in the Navigation Model parameters.
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