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1 Reason for Change

1) Updates to the assistance container

2) Added support for multiple areas in altitude assistance. Added support for spatial pressure gradients in altitude assistance.
3) Added SV types GLONASS-K1, GLONASS-K2 and GLONASS-KM in accordance with the newly published GLONASS plans.
Revision 1:

1) Added support for multiple areas / multiple periods for troposphere models. Added support for temporal/spatial gradients. 
2) Mandated the Mode (normal/reversed) indication in the Request/Provide Capabilities and Location Information messages.
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 changes.
6 Detailed Change Proposal

Change 1:
Assistance container
–
OMA-LPPe-AssistanceContainer
The OMA-LPPe-AssistanceContainer is a black-box data container meant for carrying proprietary assistance data. 

-- ASN1START

OMA-LPPe-AssistanceContainer ::= SEQUENCE  {


dataIdentifier
OMA-LPPe-ProprietaryDataIdentifier,


checkOrUpdate
ENUMERATED
{ targetHasLatestData, 








  targetDataNotLatest,









  targetDataNotLatestButServerCannotProvideLatestData,








  targetHasValidData, 









  targetDataInvalidButServerCannotProvideValidData,









 ... }






OPTIONAL, 
 -- cond CheckorUpdate


dataResult

CHOICE

{INTEGER(0..2048),      





 -- cond Simulation









OMA-LP
Pe-AssistanceContainerProprietaryData,
 -- cond NoSimulation










 ... } 





OPTIONAL,


...

}

OMA-LPPe-AssistanceContainerProprietaryData ::= SEQUENCE {


dataSerialNumber

INTEGER(0.. 4294967295)


OPTIONAL,


data




OCTET STRING(1..1048576),


validityPeriod


OMA-LPPe-ValidityPeriod


OPTIONAL,


validityArea


OMA-LPPe-ValidityArea


OPTIONAL,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CheckOrUpdate
	The field is mandatory present if the target requested CheckOrUpdate, otherwise it is not present.

	Simulation
	The field is mandatory present if SimulatedReq was TRUE in the target’s request, otherwise it is not present.

	NoSimulation
	The field is mandatory present if SimulatedReq was FALSE in the target’s request, otherwise it is not present.


	AssistanceContainer  field descriptions

	dataIdentifier

This field identifies the data being provided.

	checkOrUpdate

This field is used to carry the result of comparison between the target’s data and server’s data. 
In case updated data shall be provided to the target, the field shall be set either to “targetDataNotLatest” or “targetDataInvalid” depending upon the request parameters.

	dataResult

This field carries either the size of data (in simulated case) or the actual data (in data-request case). 

In case of simulated case, the approximate size of the payload rounded upwards is returned. The scale factor is 512 OCTETS. Thus in case the payload size is x octets, the number to be returned is ceil(x/512).
In case simulation was requested together with Check-Or-Update, the “simulationResult” parameter is used to carry information on the payload size in case the check-or-update request was fulfilled. Thus, for instance in case the target has the latest data, then the checkOrUpdate field indicates “targetHasLatestData” and the payload size is 0 octets. On the other hand, for example, in case the target data is invalid, the checkOrUpdate field indicates “targetDataInvalid” and the “simulationResult” indicates the would-be payload size.
In a special case that the target requests for updated data in case the target data is not the latest, but the server only knows that the data is not the latest and does not have it, the server shall indicate “targetDataNotLatestButServerCannotProvideLatestData” in checkOrUpdate field and does not provide dataResult. Similarly, in case the target requests for updated data in case the target data is invalid, but the server only knows the data is invalid but does not have valid data, the server shall indicate “targetDataInvalidButServerCannotProvideValidData” in checkOrUpdate field and does not provide dataResult.

	dataSerialNumber

This field is used to indicate the version of the assistance data. When the server updates the assistance data, it labels the data with a new serial number.

	data

This field contains the actual data.

	validityPeriod

This field is used to indicate when (in time) the assistance data is valid. 

	validityArea

This field is used to indicate the geographical area where the assistance data is valid. If this field is missing, the validity area is either self-evident from the data (e.g. a local map) or the data is global.


Change 2:
Altitude assistance
– 
OMA-LPPe-AGNSS-AltitudeAssistanceList
The IE OMA-LPPe-AGNSS-AltitudeAssistance is used for providing the target device with the surface atmospheric pressure and reference altitude measured in a location close to the target. A target device equipped with a barometer can use these values to deduce its own altitude. When multiple sets of pressure assistance are provided to the target, they all have the same validity area and reference altitude.

--ASN1START

OMA-LPPe-AGNSS-AltitudeAssistanceList ::= SEQUENCE (SIZE(1..8)) 
























OMA-LPPe-AGNSS-AltitudeAssistanceAreaElement

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


validityArea



OMA-LPPe-ValidityArea,

gradientReferencePosition
EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
OPTIONAL,

refAltitude




INTEGER (-1000..8192)

OPTIONAL,


pressureAssistanceList

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


...


}

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


validityPeriod



OMA-LPPe-ValidityPeriod,

pressure




INTEGER (-1024..1023), 


pressureRate



INTEGER (-128..127) 
OPTIONAL,

gN






INTEGER (-128..127)

OPTIONAL,


gE






INTEGER (-128..127)

OPTIONAL,

...

}
--ASN1STOP

	AGNSS-AltitudeAssistanceList field descriptions

	validityArea

This field specifies the geographical validity area of the altitude assistance.

	gradientReferencePosition
This field specifies the origion for the spatial gradients gN and gE. If absent, the origin is taken as the middle point of the validity area.

	refAltitude

This field specifies the reference altitude (from nominal sea level, [EGM96]) at which the surface measurements are made. The field is optional, and if it is left out, the reference altitude is the zero nominal sea level.

The scale factor is 1m.

	pressureAssistanceList

This field specifies the set of pressure assistance elements for different periods of time.

	validityPeriod

This field specifies the start time and duration of the altitude assistance validity period.

	pressure

Local atmospheric pressure measurement (hPa) at the altitude given by refAltitude.

The scale factor is 10 Pa. The value is added to the nominal pressure of 1013hPa. 

	pressureRate

Rate of change of pressure. When calculating the pressure, the origin of time is the begin time of the validity period.

The scale factor is 10 Pa/hour,

	gN

This field specifies the northward gradient of the atmospheric pressure. 

Scale factor 10 Pa/km.

	gE

This field specifies the eastward gradient of the atmospheric pressure. 

Scale factor 10 Pa/km.


Change 3:
SV types

6.5.1.13 Common AGNSS Information Elements

-- ASN1START

OMA-LPPe-AGNSS-SVtype ::= ENUMERATED {gpsIIR, gpsIIRM, gpsIIF, gpsIII, glonassM, glonassK1, glonassK2, glonassKM, unknown, ...}

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

	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.


Change 4:
Troposphere
– 
OMA-LPPe-AGNSS-TroposphereModel
The IE OMA-AGNSS-TroposphereModel is used by the location server to provide local parameters to model the propagation delay of the GNSS signals through the troposphere. Proper use of these fields allows a GNSS receiver to remove parts of the tropospheric delay from the pseudorange measurements. 

There are two different parameter set options: One that provides the zenith troposphere delay components determined in a given location and the needed parameters to adjust the delay to the target’s altitude. The other parameter set provides the surface pressure and optionally temperature that allow the target to compute the tropospheric delay using one of the known atmosphere models, such as the Hopfield or Saastamoinen model. Both parameter sets include the mapping function parameters that are used to map the zenith delay into the slant delay according to the satellite elevation angle.

Up to 16 parameter sets can be provided. For instance, if the target indicates that it supports multiple grid points, data can be provided for 4 different grid points around the target, and 4 for different time instants for each of the locations. If only one grid point is provided, it is the grid point that is closest to the last known position of the target. For the case of multiple grid points, the server chooses the points in the order of growing distance from the last known position. 

-- ASN1START

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


troposphereDelayList


OMA-LPPe-AGNSS-TroposphereDelayList

OPTIONAL,


surfaceParameterList


OMA-LPPe-AGNSS-SurfaceParameterList

OPTIONAL,


...

}

OMA-LPPe-AGNSS-TroposphereDelayList ::= SEQUENCE (SIZE (1..8)) OF OMA-LPPe-AGNSS-LocalTroposphereDelay

OMA-LPPe-AGNSS-SurfaceParameterList ::= SEQUENCE (SIZE (1..8)) OF OMA-LPPe-AGNSS-LocalSurfaceParameters

-- ASN1STOP

– 
OMA-LPPe-AGNSS-LocalTroposphereDelay
The IE OMA-LPPe-AGNSS-LocalTropospherDelay is used to remove the troposphere delay from the pseudorange measurements. The main component of the local troposphere delay is the hydrostatic zenith delay. Optionally, also wet zenith delay and parameters to adjust these delay components to the user level can be given to provide a higher accuracy. Also gradients to North- and East- directions can be provided to compensate for azimuthal asymmetry of the tropospheric delay. The use of the parameters and of the mapping function are explained in Appendix C.4.

-- ASN1START

OMA-LPPe-AGNSS-LocalTroposphereDelay ::= SEQUENCE (SIZE(1..8)) OF 















OMA-LPPe-AGNSS-LocalTroposphereDelayAreaElement

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


validityArea



OMA-LPPe-ValidityArea,

refAltitude




INTEGER (-1000..8192)
OPTIONAL,

gradientReferencePosition
EllipsoidPoint


OPTIONAL,

delayList




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

...


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


validityPeriod



OMA-LPPe-ValidityPeriod,




zh0






INTEGER (0..4095),


eh 






INTEGER (0..4095)

OPTIONAL,

zw0






INTEGER (0..4095)

OPTIONAL,


ew






INTEGER (0..4095)

OPTIONAL,


gN






INTEGER (-8192..8191)
OPTIONAL,


gE






INTEGER (-8192..8191)
OPTIONAL,


mappingFunctionParameters
OMA-LPPe-AGNSS-MappingFunctionParameters,

...

}
-- ASN1STOP

	AGNSS-LocalTroposphereDelay field descriptions

	


	validityArea

This field specifies the geographical validity area of the local troposphere model parameters. 

	refAltitude

This field specifies the reference altitude (from nominal sea level, EGM96) at which the delay measurements are made. The field is optional, and if it is left out, the reference altitude is the zero nominal sea level.

The scale factor is 1m.

	gradientReferencePosition
This field specifies the origion for the spatial gradients gN and gE. If absent, the origin is taken as the middle point of the validity area.

	delayList
This field species the troposphere delays.

	validityPeriod

This field specifies the start time and duration of the local troposphere parameters validity period.

	zh0

Parameter Zh0 is the hydrostatic zenith delay (meters), measured at the reference altitude level.

The scale factor is 2-10  m.

	eh

Parameter eh is the exponential fit parameter (1/m) for scaling Zh0 to the target altitude. 
The scale factor is 2-20 (1/m).

	zw0

Parameter Zw0 is the wet zenith delay (meters), measured at the reference altitude level.

The scale factor is 2-10 m.

	ew

Parameter ew is the exponential fit parameter (1/m) for scaling Zw0 to the target altitude. 

The scale factor is 2-20 (1/m).

	gN

GN is the gradient parameter (m) in North direction of the azimuthally asymmetric part of the tropospheric slant delay.

The scale factor is 2-7 m. 

	gE

GE is the gradient parameter (m) in East direction of the azimuthally asymmetric part of the tropospheric slant delay.

The scale factor is 2-7 m.

	mappingFunctionParameters

Coefficients of the mapping functions.


– 
OMA-LPPe-AGNSS-LocalSurfaceParameters
The IE OMA-LPPe-AGNSS-LocalSurfaceParameters is used for providing the target with the surface atmospheric pressure and optionally temperature at a location close to the target. These parameters are the input to a chosen troposphere delay model, such as the Hopfield or Saastamoinen model, to calculate the zenith tropospheric delay. The mapping function parameters are used as described in Appendix C.4. 

--ASN1START
OMA-LPPe-AGNSS-LocalSurfaceParameters ::= SEQUENCE (SIZE(1..8)) OF 















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


validityArea



OMA-LPPe-ValidityArea,


refAltitude




INTEGER (-1000..8192)
OPTIONAL,

gradientReferencePosition
EllipsoidPoint


OPTIONAL,


parameterList



SEQUENCE (SIZE(1..8)) OF 














OMA-LPPe-AGNSS-LocalSurfaceParametersTimeElement,


...


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


validityPeriod



OMA-LPPe-ValidityPeriod,




pressure




INTEGER (-1024..1023),

pressureRate



INTEGER (-128..127),

gN-pressure




INTEGER (-128..127)

OPTIONAL,


gE-pressure




INTEGER (-128..127)

OPTIONAL,

temperature




INTEGER (-64..63)

OPTIONAL, 

temperatureRate



INTEGER (-16..16)

OPTIONAL, 

gN-temperature



INTEGER (-8..7)


OPTIONAL,


gE-temperature



INTEGER (-8..7)


OPTIONAL,

mappingFunctionParameters
OMA-LPPe-AGNSS-MappingFunctionParameters,


...

}
--ASN1STOP

	AGNSS-LocalSurfaceParameters field descriptions

	


	validityArea

This field specifies the geographical validity area of the local troposphere model parameters.

	refAltitude

This field specifies the reference altitude (from nominal sea level, EGM96) at which the surface measurements are made. The field is optional, and if it is left out, the reference altitude is the zero nominal sea level [EGM96].

The scale factor is 1m.

	gradientReferencePosition
This field specifies the origion for the spatial gradients gN and gE. If absent, the origin is taken as the middle point of the validity area.

	parameterList
This field species the surface parameters.

	validityPeriod

This field specifies the start time and duration of the surface parameter validity period.

	pressure

Local atmospheric pressure measurement (hPa) at the altitude given by refAltitude.

The scale factor is 10 Pa. The value is added to the nominal pressure of 1013hPa. 

	pressureRate

Rate of change of pressure. When calculating the pressure, the origin of time is the begin time of the validity period.

The scale factor is 10 Pa/hour,

	gN-pressure
This field specifies the northward gradient of the atmospheric pressure. 

Scale factor 10 Pa/km.

	gE-pressure
This field specifies the eastward gradient of the atmospheric pressure. 

Scale factor 10 Pa/km.

	temperature
Local temperature measurement at the reference altitude refAltitude.
The scale factor 1K. The value is added to 273K. 

	temperatureRate
Local temperature change rate.
The scale factor 1K/hour.

	gN-temperature

This field specifies the northward gradient of the temperature. 

Scale factor 1 K/km.

	gE-temperature

This field specifies the eastward gradient of the temperature. 

Scale factor 1 K/km.

	mappingFunctionParameters

Coefficients of the mapping functions.


Change 5:
Header
6.Information Element Abstract Syntax Definition
6.4 General
The contents of each LPPe payload and message extensions are specified in Chapters 6.2 and 6.3, respectively, using ASN.1 to specify the syntax and using tables, when needed, to provide information on the fields and parameters in the message. The information elements carried within the message extensions are specified as type definitions in Chapters 6.4 and 6.5.

When necessary, appendices are used to provide further information, such as formulae, on the usage of the data content.

LPPe re-uses as far as possible the data definitions from [LPP in order to avoid duplication.

The ASN.1 in this section uses the same format and coding conventions as described in [LPP].
6.5 LPPe Message Extension
6.5. LPP data type imports
LPPe uses as far as possible the data definitions from the [LPP] in order to avoid duplication. This ASN.1 snippet defines the imports from [LPP].
-- ASN1START

OMA-LPPE DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS GNSS-ID, GNSS-SignalID, GNSS-SignalIDs, GNSS-SystemTime, SV-ID, ECID-SignalMeasurementInformation, CellGlobalIdGERAN, CellGlobalIdEUTRA-AndUTRA, OTDOA-ReferenceCellInfo, OTDOA-NeighbourCellInfoElement, maxFreqLayers, ARFCN-ValueEUTRA, EllipsoidPoint, EllipsoidPointWithAltitude, EllipsoidPointWithAltitudeAndUncertaintyEllipsoid FROM LPP-PDU-Definitions
-- ASN1STOP
6.5. Message extension definitions
The IE OMA-LPP-MessageExtension carries version information and the actual data carried in the extension. A single OMA-LPP-MessageExtension carries one extension message and all the LPPe information associated with that type.
-- ASN1START

OMA-LPPe-MessageExtension ::= SEQUENCE {


lppeCompatibilityLevel


LPPeCompatibilityLevel,


lppeVersion





LPPeVersion,


lppeMode





LPPeMode

OPTIONAL, --cond CapMsgOrLocInfoMsg

oma-LPPe-MessageExtensionBody
OMA-LPPe-MessageExtensionBody,


...
}

LPPeCompatibilityLevel ::= INTEGER (0..15)

LPPeVersion ::= SEQUENCE {


majorVersion

INTEGER(0..255),



minorVersion

INTEGER(0..255),

}

LPPeMode ::= ENUMERATED {


normal,


reversed,


...

}

OMA-LPPe-MessageExtensionBody ::= CHOICE {



requestCapabilities


OMA-LPPe-RequestCapabilities, 
--Shall only be used in the EPDU in LPP RequestCapabilities



provideCapabilities


OMA-LPPe-ProvideCapabilities,
--Shall only be used in the EPDU in LPP ProvideCapabilities



requestAssistanceData

OMA-LPPe-RequestAssistanceData,
--Shall only be used in the EPDU in LPP RequestAssistanceData



provideAssistanceData

OMA-LPPe-ProvideAssistanceData, --Shall only be used in the EPDU in LPP ProvideAssistanceData



requestLocationInformation
OMA-LPPe-RequestLocationInformation, --Shall only be used in the EPDU in LPP RequestLocationInformation



provideLocationInformation
OMA-LPPe-ProvideLocationInformation, --Shall only be used in the EPDU in LPP ProvideLocationInformation



error





OMA-LPPe-Error, --Shall only be used in the EPDU in LPP Error



abort





OMA-LPPe-Abort, --Shall only be used in the EPDU in LPP Abort



...

}

-- ASN1STOP
	Conditional presence
	Explanation

	CapMsgOrLocInfoMsg
	The field is mandatory present, if the message extension is for

· Request capabilities

· Provide capabilities

· Request Location Information

· Provide Location Information

Otherwise the field may be present. 


	LPPe Message Extension fields

	lppCompatibilityLevel

This field provides the compatibility level of the OMA LPP Extenhsions Release. The compatibility level in this version of LPPe is zero.

	lppeVersion

This field specifies the LPPe version.

	majorVersion

This field provides the major version of the OMA LPP Extensions Release, i.e. in the version notation x.y the major version is x.

	minorVersion

This field provides the minor version of the OMA LPP Extensions Release, i.e. in the version notation x.y the minor version is y.

	lPPeMode

This field qualifies the server and target roles defined in the LPP transaction ID.














NO REPRESENTATIONS OR WARRANTIES (WHETHER EXPRESS OR IMPLIED) ARE MADE BY THE OPEN MOBILE ALLIANCE OR ANY OPEN MOBILE ALLIANCE MEMBER OR ITS AFFILIATES REGARDING ANY OF THE IPR’S REPRESENTED ON THE “OMA IPR DECLARATIONS” LIST, INCLUDING, BUT NOT LIMITED TO THE ACCURACY, COMPLETENESS, VALIDITY OR RELEVANCE OF THE INFORMATION OR WHETHER OR NOT SUCH RIGHTS ARE ESSENTIAL OR NON-ESSENTIAL.

THE OPEN MOBILE ALLIANCE IS NOT LIABLE FOR AND HEREBY DISCLAIMS ANY DIRECT, INDIRECT, PUNITIVE, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE USE OF DOCUMENTS AND THE INFORMATION CONTAINED IN THE DOCUMENTS.

USE OF THIS DOCUMENT BY NON-OMA MEMBERS IS SUBJECT TO ALL OF THE TERMS AND CONDITIONS OF THE USE AGREEMENT (located at http://www.openmobilealliance.org/UseAgreement.html) AND IF YOU HAVE NOT AGREED TO THE TERMS OF THE USE AGREEMENT, YOU DO NOT HAVE THE RIGHT TO USE, COPY OR DISTRIBUTE THIS DOCUMENT.

THIS DOCUMENT IS PROVIDED ON AN "AS IS" "AS AVAILABLE" AND "WITH ALL FAULTS" BASIS.

© 2010 Open Mobile Alliance Ltd.  All Rights Reserved.
Page 1 (of 10)
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
[OMA-Template-ChangeRequest-20100101-I]

© 2010 Open Mobile Alliance Ltd.  All Rights Reserved.
Page 2 (of 10)
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
[OMA-Template-ChangeRequest-20100101-I]

