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1 Reason for Change

This CR addresses LPPe RD requirements LPP-AD-010.
	LPP-AD-010
	LPPe SHALL support more precise and/or more extended SV orbit and clock parameterizations.

Informational Note: More precise and more extended are with respect to the currently supported GNSS native orbit/clock parameterizations in 3GPP LPP Rel-9.


R01: Corrections based on comments received.
R02: Further corrections
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:  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

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

Change 2:  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 {



oma-lppe-agnss-CommonAssistDataReq
OMA-LPPe-AGNSS-CommonAssistDataReq
OPTIONAL, -- Cond CommonADReq


oma-lppe-agnss-GenericAssistDataReq
OMA-LPPe-AGNSS-GenericAssistDataReq
OPTIONAL, -- Cond GenADReq


...

}

-- ASN1STOP

	Conditional presence
	Explanation

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

	GenADReq
	This field is mandatory present if the target device requests AGNSS-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 {



...

}

-- ASN1STOP

– 
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,

navigationModelReq



OMA-LPPe-AGNSS-NavigationModelReq 
OPTIONAL, 
--Cond NavModelReq


...

}
-- ASN1STOP
	Conditional presence
	Explanation

	NavModelReq
	The field is mandatory present if the target device requests navigation models.


6.5.2.4 AGNSS Assistance Data Request Elements


– 
OMA-LPPe-AGNSS-NavigationModelReq
The OMA-LPPe-AGNSS-NavigationModelReq is used to request SV navigation models.

-- ASN1START
OMA-LPPe-AGNSS-NavigationModelReq ::= SEQUENCE [


navModelID-PrefList 
SEQUENCE (1..8) OF INTEGER(1..8) OPTIONAL,


...

}
-- ASN1STOP
	AGNSS-NavigationModelReq field descriptions

	 navModelID-PrefList
This field is used to request the navigation models in the order of decreasing preference, i.e. the model-ID in the first slot is the most preferred one.
Model-ID
Type
1
Coordinate-based
In case preference lists are also included in the LPP proper, they shall be handled first. Only if the target cannot be served based on request in the LPP proper, the preference list in LPPe shall be considered.
The LPPe side navigation model delivery shall also obey the list of the SVs, for which navigation models are being requested, in the LPP proper.


Change 3:  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,

navModelList

CHOICE {








coordinateBased 
OMA-LPPe-AGNSS-NavModel-CoordinateBased, --cond ModelId-1 







...








} OPTIONAL,

...
}

-- ASN1STOP

	Conditional presence
	Explanation

	ModelId-1
	This field shall be included, if the target requests Navigation Model with ID=1 and the server can provide that. Otherwise it is not present.


6.5.2.2 AGNSS Assistance Data Elements

– 
OMA-LPPe-AGNSS-NavModel-CoordinateBased
The OMA-LPPe-AGNSS-NavModel-CoordinateBased is used to provide SV position, velocity and clock information at discrete points in time. The format supports a straightforward mapping from [SP3-C], Up to 97 discrete PVT records may be provided – given 15-minute spacing between the records. The server shall provide velocity and clock rate records to the target, if the server has the records available. However, the availability cannot be guaranteed and, thus, the target must also be capable of autonomously deriving the velocity and clock rate information from the position and clock records. 
-- ASN1START

OMA-LPPe-AGNSS-NavModel-CoordinateBased ::= SEQUENCE {


fixedInterval
SEQUENCE {







beginTime
GNSS-SystemTime,






interval
INTEGER(1..30),







} OPTIONAL,
--Cond FixedInterval

bases


SEQUENCE {







baseForPosVel
ÏNTEGER(-100000000..100000000)

OPTIONAL,







baseForCcRate
OMA-LPPe-AGNSS-NavModel-BigNumber 
OPTIONAL,






}
OPTIONAL, --Cond DefaultsNotApplicable

referencedTo

ENUMERATED { CenterOfMass, AntennaPhaseCenter, ... },

pointList

SEQUENCE (SIZE (1..97)) OF OMA-LPPe-AGNSS-NavModel-CoordinateBasedElement,

...

}
OMA-LPPe-AGNSS-NavModel-CoordinateBasedElement::= SEQUENCE {


time-of-record
GNSS-SystemTime

OPTIONAL, --Cond NoFixedInterval

svIdList

SEQUENCE (SIZE (1..64)) OF OMA-LPPe-AGNSS-NavModel-PVTelement,

...


}
OMA-LPPe-AGNSS-NavModel-PVTelement ::= SEQUENCE {

svID



SV-ID,


svClockOffset

OMA-LPPe-AGNSS-NavModel-BigNumber, 

ecefPositionX

OMA-LPPe-AGNSS-NavModel-BigNumber,


ecefPositionY

OMA-LPPe-AGNSS-NavModel-BigNumber,


ecefPositionZ

OMA-LPPe-AGNSS-NavModel-BigNumber,


clockPosSTD


OMA-LPPe-AGNSS-NavModel-STDmatrix,

rateRecord



SEQUENCE {








svClockRate


OMA-LPPe-AGNSS-NavModel-BigNumber,








ecefVelocityX

OMA-LPPe-AGNSS-NavModel-BigNumber,








ecefVelocityY

OMA-LPPe-AGNSS-NavModel-BigNumber,









ecefVelocityZ

OMA-LPPe-AGNSS-NavModel-BigNumber,









clockRateVelSTD

OMA-LPPe-AGNSS-NavModel-STDmatrix,








...









} OPTIONAL, --cond RateAvailable

...

}

OMA-LPPe-AGNSS-NavModel-BigNumber::= SEQUENCE {


msb

INTEGER(-1000000000..1000000000),


lsb

INTEGER(1..100)





OPTIONAL,


...


}
OMA-LPPe-AGNSS-NavModel-STDmatrix ::= SEQUENCE {


e11

INTEGER(0..1000),

e22

INTEGER(0..1000),

e33

INTEGER(0..1000),

e44

INTEGER(0..1000000),

e12

INTEGER(0..10000000) 
OPTIONAL, --cond CrossTermAvailable

e13

INTEGER(0..10000000)
OPTIONAL, --cond CrossTermAvailable

e14

INTEGER(0..10000000)
OPTIONAL, --cond CrossTermAvailable

e23

INTEGER(0..10000000)
OPTIONAL, --cond CrossTermAvailable

e24

INTEGER(0..10000000)
OPTIONAL, --cond CrossTermAvailable

e34

INTEGER(0..10000000)
OPTIONAL, --cond CrossTermAvailable

...

}
-- ASN1STOP

	Conditional presence
	Explanation

	FixedInterval
	This field shall be included, when the records are distributed evenly in time. Otherwise it is not present.

	NoFixedInterval
	This field shall be included, when the records are not distributed evenly in time. Otherwise it is not present.

	DefaultsNotApplicable
	This field shall be included, in case the default scaling factors need to be overridden. Otherwise it is not present.

	RateAvailable
	This field shall be included, in case the server can provide velocity and clock rate records to the target. Otherwise it is not present.

	CrossTermAvailable
	This field shall be included, in case the server can provide the non-diagonal component. Otherwise it is not present.


	AGNSS-NavigationModelCoordinateBased field descriptions

	 beginTime
In case the position-velocity records have constant intervals, this field is used to provide the time of the first record.

	interval
In case the position-velocity records have constant intervals, this field is used to provide the interval between the records.

Scale factor 1 minute.
In case the records are given at fixed temporal intervals, the time of the record can be deduced by 

time-of-record = begin time + (index of the record in the point list sequence) * interval,

where it has been assumed that the indexing begins from zero.

	baseForPosVel
The default scaling factors for position and velocity are 10-6 km (mm) and 10-6 dm/s, respectively. This field can be used to override the default scaling factors. In case the field is included, scaling the value with 10-7 results in the scaling factor for position records in millimetres. Likewise scaling the value with 10-7 results in the scaling factor for velocity records in the units of 10-6 dm/s.

For instance, if the value in the baseForPosVel field is 1250000, scaling the value with 10-7 results in 1.25. Thus the scaling factor for position records will be 1.25 mm and 1.25 * 10-6 dm/s for the velocity records, respectively.

	baseForCcRate
The default scaling factors for clock and clock rate are 10-6 μs (ps) and 10-10 μs/s (10-4 ps/s), respectively. This field can be used to override the default scaling factors. In case the field is included, the new scaling factors for clock and clock rate are given by

clock:  

( value_MSB *10-7  + value_LSB * 10-9 ) 10-6 μs (ps)
clock rate:  
( value_MSB *10-7  + value_LSB * 10-9 ) 10-10 μs/s (10-4 ps/s)
For instance, if the value in the baseForCcRate field is 1250000 (only MSB part used), scaling the value with 10-7 results in 1.25. Thus the scaling factor for the clock record will be 1.25 ps and 1.25 * 10-4 ps/s for the clock rate record,

	referencedTo
Indicated, if the navigation model is referenced to the SV center-of-mass or the antenna phase center.

	time-of-record
In case the records do not have constant intervals, this field is used to indicate the epoch time.

	svID
Identifies the satellite for which data is being provided.

	svClockOffset
This field specifies the SV clock offset. The default scaling factor for the MSB part is 10-4 μs and for the LSB part 10-6 μs. The total clock offset is given by 
value_MSB * 10-4 μs + value_LSB * 10-6 μs.
The scaling factors are affected by baseForCcRate.

	ecefPositionX, ecefPositionY, ecefPositionZ
This field specifies the satellite position in the WGS84 ECEF system. The default scaling factor for the MSB part is 10-4 km and for the LSB part 10-6 km. The position is given by 

value_MSB * 10-4 km + value_LSB * 10-6 km.
The scaling factors are affected by baseForPosVel.

	clockPosSTD
This field specifies the Clock-Position STD Matrix in the following manner:
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Scaling factor for positioning components is mm and for clock component ps. The scaling factor for the cross-components is mm*ps, respectively. Scaling factors are not affected by baseForPosVel and baseForCcRate. 

	svClockRate
This field specifies the rate of the SV clock offset. The default scaling factor for the MSB part is 10-8 μs/s and for the LSB part 10-10 μs/s. The total clock offset is given by 
value_MSB * 10-8 μs/s + value_LSB * 10-10 μs/s.
The scaling factors are affected by baseForCcRate.

	ecefVelocityX, ecefVelocityY, ecefVelocityZ
This field specifies the satellite position in the WGS84 ECEF system. The default scaling factor for the MSB part is 10-4 dm/s and for the LSB part 10-6 dm/s. The velocity is given by 

value_MSB * 10-4 dm/s + value_LSB * 10-6 dm/s.
The scaling factors are affected by baseForPosVel.

	clockRateVelSTD
This field specifies the Clock Rate - Velocity STD Matrix in the following manner:
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Scaling factor for velocity components is 10-4 mm/s and for clock component 10-4 ps/s. The scaling factor for the cross-components is 10-4 mm/s *10-4 ps/s, respectively. Scaling factors are not affected by baseForPosVel and baseForCcRate. 


Change 4:  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,

navModelSupport




SEQUENCE (1..8) OF INTEGER(1..8)
OPTIONAL, --cond NavModSupport

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NavModSupport
	This field shall be included, if the target supports one or more LPPe navigation model types. Otherwise it is not present.


	AGNSS-GenericAssistanceDataSupport field descriptions

	navModelSupport
This field is used to indicate the navigation model support to the server. The sequence carries within the Model-IDs of the supported navigation mode types. IDs are specified in the description of OMA-LPPe-AGNSS-NavigationModelReq.
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