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1 Reason for Change

This CR is to propose the method for request and provision of area information for locations where a transition from indoor to outdoor and vice versa to fulfil an agreed requirement ‘LPP-AD-025’ as written below.

	LPP-AD-025
	LPPe SHALL support request and provision of area information for locations where a transition from indoor to outdoor and vice versa may occur.

Informational Note 1: In general, indoor/outdoor transitions take place in designated areas (e.g., entrance/exit of buildings, airports, sports arenas, etc.). The area information provided contains geographical information describing these areas of transit and can be used to support seamless indoor/outdoor positioning in these areas.

Informational Note 2: The requirement relates to use case B.7.
	2.0


Rationale regarding the provision of serverInformation in OMA-LPPe-ver2-0-InOutdoorTransitArea IE
· Based on the SUPL 2.0, the D-SLP authorization (SI case) may be invoked under the condition (it will be more in the specification)

· If the SET discovers a D-SLP address, it would like to have authorized
· The discovery of a D-SLP address is outside of the scope of SUPL, the D-SLP address can be pre-provisioned or within a LBS application.
· This is a way for the SET to obtain or discover a D-SLP address.
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

Review and Agree to this CR and apply the proposed changes to LPPe 2.0 RD if it is acceptable.
6 Detailed Change Proposal

Change 1:  Request In-Outdoor Transit Area Information
OMA-LPPe-CommonIEsRequestAssistanceData

The OMA-LPPe-CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestAssistanceData ::= SEQUENCE  {


approximate-location


EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
OPTIONAL,


assistanceContainerRequestList
OMA-LPPe-AssistanceContainerRequestList



OPTIONAL,


requestPeriodicADwithUpdate

OMA-LPPe-RequestPeriodicADwithUpdate



OPTIONAL,



















--Cond RequestPeriodicADWithUpdate


segmentedADpreference


ENUMERATED {useBasic, useResume, ...}



OPTIONAL,


segmentedADResume



OMA-LPPe-SegmentedADResume






OPTIONAL,


















--Cond segmentedTransferResume 


referencePointAssistanceReq

OMA-LPPe-ReferencePointAssistanceReq



OPTIONAL,



-- version 1.1 extension elements

ver1-1-localCellInformationReq
OMA-LPPe-ver1-1-LocalCellInformationReq


OPTIONAL,
    ver1-1-BroadcastAssistanceDataReq

OMA-LPPe-ver1-1-BroadcastAssistanceDataReq

OPTIONAL,


ver1-1-AccessNetwork




OMA-LPPe-ver1-1-AccessNetworkID



OPTIONAL,


ver1-1-groundMorphologyModelReq


OMA-LPPe-ver1-1-GroundMorphologyModelReq
OPTIONAL,
-- version 2.0 extension elements


ver2-0-inOutdoorTransitAreaReq


OMA-LPPe-ver2-0-InOutdoorTransitAreaReq

OPTIONAL,


...
}

OMA-LPPe-RequestPeriodicADwithUpdate ::= SEQUENCE {


periodicAD-session-ID


OCTET STRING (SIZE(4)),


typeOfADRequest

TypeOfADRequest,


...

}

TypeOfADRequest ::= ENUMERATED {


initialRequest,


updateAndContinueIfUpdateFails,


updateAndAbortIfUpdateFails,


...

}

OMA-LPPe-SegmentedADResume ::= SEQUENCE {


segmentedAD-session-ID



OMA-LPPe-Session-ID,


next-segment-number

INTEGER (1..4096)
}
OMA-LPPe-ReferencePointAssistanceReq ::= SEQUENCE {


referencePointReq


SEQUENCE (SIZE (1..16)) OF OMA-LPPe-ReferencePointAssistanceReqElement,


...

}

OMA-LPPe-ReferencePointAssistanceReqElement ::= SEQUENCE {


referencePointProvider

OMA-LPPe-VendorOrOperatorID,


mapDataReq




OCTET STRING





OPTIONAL,


...

}
OMA-LPPever-1-1-GroundMorphologyModelReq ::= SEQUENCE {


modelsReq BIT STRING {Altitude(0), Buildings(1)} 
(SIZE  (1..8)),


refAreaParam


SEQUENCE {



northWestCorner

Ellipsoid-Point OPTIONAL,


spanX



INTEGER (6..14),


spanY



INTEGER (6..14),


...



}


OPTIONAL,


...

}

OMA-LPPe-ver1-1-LocalCellInformationReq ::= SEQUENCE {


localCellInformationReq


BIT STRING {gnssTiming


(0),













networkTiming

(1),













coverage 


(2),













coordinates


(3),













frequencyAccuracy
(4)} (SIZE (1..16)),


localCellID





OMA-LPPe-ver1-1-CellGlobalID

OPTIONAL, -- Cond ver1-1 cellVisible


numberOfCells




INTEGER (0..7)


OPTIONAL,


...

}
OMA-LPPe-ver1-1-BroadcastAssistanceDataReq ::= SEQUENCE {


broadcastSystem

OMA-LPPe-ver1-1-BroadcastSystem

OPTIONAL,


...

}

OMA-LPPe-ver1-1-BroadcastSystem ::= SEQUENCE {


broadcastSystemID

OMA-LPPe-ver1-1-BroadcastSystemID,


cipherSets



SEQUENCE (SIZE (1..16)) OF OMA-LPPe-ver1-1-CipherSetID
OPTIONAL,

authenticationSets

SEQUENCE (SIZE(1..4)) OF OMA-LPPe-ver1-1-AuthenticationSetID
OPTIONAL,


...

}
OMA-LPPe-ver2-0-InOutdoorTransitAreaReq ::= SEQUENCE {


coverageReqType

BIT STRING
{
currentPositionBase
(0),











wholeCoverage
(1),










coverageArea
(2) } (SIZE(1..4) OPTIONAL,

refAreaParam

SEQUENCE (SIZE(1..32) {



northWestCorner


Ellipsoid-Point,



spanX




INTEGER (6..14),



spanY




INTEGER
(6..14),


} 


-- cond coverageAreaReq
-- ASN1STOP

	Conditional presence
	Explanation

	RequestPeriodicADWithUpdate
	The parameter shall be present in a new request or modified request for Periodic/Triggered Assistance Data Transfer with Target Update. The field shall be omitted in other cases.

	segmentedTransfeResume
	This parameter shall be included when the target requests resumption of a segmented transfer of assistance data. No other assistance data shall then be requested.

	ver1-1-cellVisible
	This parameter shall be included when the target has a serving cell, or is able to receive and decode signals in a cell, that is either GSM, WCDMA or LTE.

	coverageAreaReq
	The parameter shall be present when coverageArea is chosen among the coverageReqType.


	OMA-LPPe-CommonIEsRequestAssistanceData  field descriptions

	approximate-location

This parameter provides an approximate location for the target device.

	assistanceContainerRequestList

This field is used by the target to request proprietary assistance data.

	requestPeriodicADwithUpdate

This field is used to request periodic/triggered assistance data session (accompanied by the request for the actual data).

	periodicAD-session-ID

This field provides the periodic/triggered session ID assigned to the Periodic/Triggered Assistance Data Transfer with Update procedure.

	segmentedADpreference

This field shall be included if the target prefers the server to use segmented transfer of assistance data. Values can indicate "use the basic method" or "use the basic method with resume capability".

	segmentedADResume

The parameter is used to request resumption of an LPPe segmented transfer of assistance data following realease or failure and later restoration of the connection and any location session between the server and the target. The parameter includes the following fields:

segmentedAD-session-ID                     session ID assigned by the server for the segmented transfer 

next-segment-number    segment number of next expected LPP Provide Assistance Data

	referencePointAssistanceReq

This field is used by the target to specify the target preference for particular types of reference point in any subsequent assistance data sent by the server that includes one or more reference points.

	typeOfADRequest

This field indicates whether this is an initial request for a new procedure, an update request where the previously agreed assistance delivery will continue if the request cannot be supported or an update request where the previously agreed assistance data delivery will be aborted if the request cannot be supported.

	referencePointReq

This field provides a list of reference point types, in the order of preference. The first reference point type in the list is the most preferred type, etc.

	referencePointProvider

This field defines the preferred reference point provider.

	mapDataReq

This field, if present, indicates that map data is requested for any reference point assistance data provided later by the server to the target for the indicated provider. The content of the field is specific to the reference point provider and may indicate additional information on the map format or data requested.

	ver1-1-groundMorphologyModelReq

This field is used to request ground morphology model assistance. Ground morphology information includes ground altitude and building heights information; this information can be used to increase accuracy of position estimation. The morphology information is provided for a 2D grid of points.

	refAreaParam

This structure is used by the target to define the rectangular area for which ground morphology assistance data or in-outdoor transit area information is requested. This field may be omitted if the target has no information on its reference location.

	northWestCorner
This field specifies the North-West corner of the rectangular area for which the morphology information is requested. If the target does not know its reference location this parameter is not included.

	spanX, SpanY

These fields specify the width of the rectangular areafor  which ground morphology assistance is requested : The rectangle is oriented according to E-W and N-S directions, spanX defines the width in W-E direction, spanY defines the width in N-S direction,The North West corner of the rectangle is centered in northWestCorner point.

The width of the rectangle in both directions expressed in meters is given by the expression 
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Admitted values of the grid width in both dimensions are comprised between 64 m and 16384 m.

	ver1-1-localCellInformationReq

This parameter applies only to LPPe 1.1 and is included by the target to request information for local cells. The requested types of information are indicated using a bit string with the following bit assignments. A bit value of one indicates the information type is requested and a bit value of zero indicates it is not requested.

gnssTiming                      indicates whether the target requests receipt of GNSS timing information without network timing

networkTiming                indicates whether the target requests receipt of GNSS timing information with cell network timing. Note that when gnssTiming and networkTiming are both requested, a server shall provide network timing if available and supported.

coverage                          indicates whether the target requests receipt of cell coverage area

coordinates                      indicates whether the target requests receipt of cell coordinates

frequencyAccuracy          indicates whether the target requests receipt of cell frequency accuracy

Other fields that may be included in this parameter are:

localCellID                      this field provides the global cell ID for the serving cell or primary serving cell for the target if this is GSM, WCDMA or LTE. If the target is not served by a GSM, WCDMA or LTE network, the field provides the global cell ID of the GSM, WCDMA or LTE cell with the strongest signal that the target can receive and decode. This field shall be omitted when the target cannot receive and decode signals from a local GSM, WCDMA or LTE cell.

numberOfCells                number of cells for which information is requested coded as an exponent N in the range 0 to 7, where the number of cells is 2**N. Information is always assumed to be requested for the cell identified by localCellID when included.

	ver1-1-BroadcastAssistanceDataReq

This parameter applies only to LPPe 1.1 and is included by the target to request assistance data associated with broadcast of (other) assistance data. The target may include information related to a particular broadcast system of interest in which case the server shall return information for this broadcast system if supported including an updated list of cipher sets for any target that supports ciphering and that the target is authorized to receive according to any subscription or service agreement. If the target does not specify a broadcast system, the server may return information for any supported broadcast system consistent with the target capabilities, location and serving network.

	broadcastSystem

This parameter applies only to LPPe 1.1 and identifies a particular broadcast system. A target shall include in this parameter the IDs for the most recent list of cipher sets and/or authentication sets previously received from the server for this broadcast system if any of the cipher sets and/or authentication sets, respectively, are currently being used (e.g. have not yet expired). A server may use the list to deduce service previously provided to the target without the need to keep records which may assist charging.

	ver1-1-AccessNetwork

This parameter applies only to LPPe 1.1. and provides the identity of the access network that the target is currently using or wishes to be associated with the assistance data being requested.

	CoverageReqType
This parameter applies only to LPPe 2.0 and provides the types of requested area information for places where the transition is occurred from indoor to outdoor and vice versa. The types are indicated using a bit string with following bit assignments.
currentPositionBase       
indicates the transit area information determined by the location server or service provider based on current position of the target. 
wholeCoverage               
indicates the whole transit area information of service coverage by the location server or service provider is requested. This field is only assigned if it is indoor service coverage and/or small coverage.
coverageArea                
indicates the transit area information determined by the target using the defined rectangular areas when the target is at remote location.


Change 2:  Provide In-Outdoor Transit Area Information
OMA-LPPe-CommonIEsProvideAssistanceData

The OMA-LPPe-CommonIEsProvideAssistanceData carries common IEs for a ProvideAssistance Data message extension.

-- ASN1START

OMA-LPPe-CommonIEsProvideAssistanceData ::= SEQUENCE  {


assistanceContainerList



OMA-LPPe-AssistanceContainerProvideList

OPTIONAL,



providePeriodicADwithUpdate


OMA-LPPe-ProvidePeriodicADwithUpdate

OPTIONAL,

















--Cond ProvidePeriodicADWithUpdate,


segmentedADTransfer




OMA-LPPe-SegmentedADTransfer



OPTIONAL,

















--Cond segmentedTransferWithResume


default-reference-point



OMA-LPPe-ReferencePoint





OPTIONAL,


-- version 1.1 extension element

ver1-1-localCellInformation


OMA-LPPe-ver1-1-LocalCellInformation

OPTIONAL,
    ver1-1-BroadcastAssistanceData

OMA-LPPe-ver1-1—BroadcastAssistanceData

OPTIONAL,


ver1-1-groundMorphologyModel

OMA-LPPe-ver1-1-GroundMorphologyModel


OPTIONAL,

-- version 2.0 extension element


ver2-0-inOutdoorTransitArea


OMA-LPPe-ver2-0-inOutdoorTransitArea

OPTIONAL,


...
}

OMA-LPPe-ProvidePeriodicADwithUpdate ::= SEQUENCE {


periodicAD-session-ID


OCTET STRING (SIZE(4)),


typeOfADProvide

OMA-LPPe-TypeOfADProvide,


...

}

OMA-LPPe-TypeOfADProvide ::= ENUMERATED {


responseToInitialRequest,


providePeriodicAD,


responseToTargetUpdateRequest,


serverUpdate,


...

}

OMA-LPPe-SegmentedADTransfer ::= SEQUENCE {


segmentedAD-session-ID


OMA-LPPe-Session-ID,


segment-number

INTEGER (1..4096),


...

}
OMA-LPPe-ver1-1-LocalCellInformation ::= SEQUENCE {


ver1-1-timingInformation


SEQUENCE (SIZE (1..maxCellSets)) OF GNSS-ReferenceTime

OPTIONAL,


ver1-1-other-CellInformation

SEQUENCE (SIZE (1..maxCells)) OF OMA-LPPe-ver1-1-CellInformation
OPTIONAL,


...

}

maxCellSets INTEGER ::= 8

maxCells INTEGER ::= 128

OMA-LPPe-ver1-1-CellInformation ::= SEQUENCE {


cellID




OMA-LPPe-ver1-1-CellGlobalID,


coverage



CHOICE {








circle

Ellipsoid-PointWithUncertaintyCircle,








ellipse

EllipsoidPointWithUncertaintyEllipse,








arc


EllipsoidArc,








Polygon

Polygon,








...








}





OPTIONAL,


coordinates



EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
OPTIONAL,


frequencyAccuracy

INTEGER (1..6)


OPTIONAL,

...

}
OMA-LPPe-ver1-1-BroadcastAssistanceData ::= SEQUENCE {


broadcastSystem


OMA-LPPe-ver1-1-BroadcastSystemID,


accessNetworks


SEQUENCE (SIZE (1..16)) OF OMA-LPPe-ver1-1-AccessNetworkID,


coverageArea


CHOICE {










circle

Ellipsoid-PointWithUncertaintyCircle,










ellipse

EllipsoidPointWithUncertaintyEllipse,










Polygon

Polygon,










...










}

OPTIONAL,

broadcastADTypes

OMA-LPPe-ver1-1-BroadcastADTypes

OPTIONAL,


broadcastMode



CHOICE (











unencapsulated

NULL,











encapsulated

OMA-LPPe-ver1-1-EncapsulatedMode,











...











},

...

}

OMA-LPPe-ver1-1-EncapsulatedMode ::= SEQUENCE {


serverID




OMA-LPPe-ver1-1-ServerID,


cipherSets




SEQUENCE (SIZE (1..16)) OF OMA-LPPe-ver1-1-CipherSet
OPTIONAL,


authentication



SEQUENCE (SIZE (1..4)) OF OMA-LPPe-ver1-1-AuthenticationSet OPTIONAL,

...

}

OMA-LPPe-ver2-0-InOutdoorTransitArea ::= SEQUENCE {


area
SEQUENCE (SIZE(1..128)) {



transitArea



Polygon,




serverInformation

OMA-LPPe-Uri



OPTIONAL,




referencePoint


OMA-LPPe-ReferencePoint

OPTIONAL,




...




}

...

}
-- ASN1STOP

	Conditional presence
	Explanation

	ProvidePeriodicADWithUpdate
	The parameter shall be present in a Provide Assistance Data for Periodic/Triggered Assistance Data Transfer with Update. The field shall be omitted in other cases.

	segmentedTransferWithResume
	This parameter shall be present in each LPP Provide Assistance Data message sent to a target when a segmented transfer of assistance data with resume capability is either started or resumed.


	OMA-LPPe-CommonIEsProvideAssistanceData  field descriptions

	assistanceContainerList

This field is used to deliver the requested vendor-/operator-specific assistance data.

	providePeriodicADwithUpdate

This field is used in the periodic/triggered assistance data procedure to provide the session ID and the reason for providing the assistance data.

	segmentedADTransfer

This parameter provides the following fields to support segmented transfer of assistance data with a resume capability.

segmentedAD-session-ID              session ID assigned by the server which should be unique across all servers

segment-number    segment number starting from 1 and incremented by 1 in each successive LPP Provide Assistance Data message

	default-reference-point

This field includes a default reference point applicable to other assistance data for which a reference point is associated. Usage of the default reference point is specified in the description of other applicable assistance data. The default reference point can also be provided to support location reporting relative to a reference point.

	periodicAD-session-ID

This field provides the session ID assigned to the Periodic/Triggered Assistance Data Transfer with Update procedure.

	typeOfADProvide

This field indicates whether this is a response to an initial request for a new procedure, normal delivery of periodic/triggered assistance data, a response to an update request from the target or an unsolicited server update.

	ver1-1-localCellInformation

This field applies only to LPPe 1.1 and provides timing and other information for up to 128 GSM, WCDMA and/or LTE cells, 

	ver1-1-timingInformation

This field applies only to LPPe 1.1 and provides either GNSS timing information alone or GNSS timing associated with network timing for up to 8 sets of cells. For each set of cells in the latter case, GNSS timing information is provided for up to 16 individual cells according to the data type GNSS-ReferenceTime defined for LPP [LPP].

	ver1-1-other-cellInformation

This field applies only to LPPe 1.1 and provides the following information for one cell: 

cellID                                Global Cell ID and cell type (GSM, WCDMA or LTE)
coverage                            Engineered coverage area of the cell as given by the location uncertainty area for a particular geographic shape. Confidence if included for a geographic shape shall be ignored

coordinates                        Location coordinates and accuracy for the cell tower antenna

frequencyAccuracy            Frequency accuracy for the cell encoded as follows:

                                            1:  <= 25 ppb

                                            2:       50 ppb

                                            3:      100 ppb

                                            4:      250 ppb

                                            5:      500 ppb

                                                       6:  >=1000 ppb

	OMA-LPPe-ver1-1-BroadcastAssistanceData
This parameter applies only to LPPe 1.1 and provides information on assistance data available via broadcast for a particular broadcast system. The following information can be included.

broadcastSystem          the broadcast system for which information is provided

accessNetworks            the access network or networks supporting this broadcast system in the vicinity of the target

coverageArea               a continuous broadcast coverage area that includes or is close to the location of the target

              broadcastADTypes      the types of assistance data being broadcast

              broadcastMode      identifies whether unencapsulated or encapsulated LPP and LPP/LPPe messages are broadcast

	cipherSets

This parameter applies only to LPPe 1.1 and to encapsulated mode and provides a list of 1 to 16 cipher sets each containing information relevant to ciphering for some or all assistance data being broadcast using a particular broadcast system. A target shall replace any previous cipher sets from a particular server with any new sets from the same server. A cipher set may refer to ongoing ciphering or to ciphering that is scheduled for a later time as well as to ciphering applicable to the target location or to other locations. A target that supports ciphering should request new assistance data from a server when it detects use of a cipher set by the server that it does not possess. To help avoid periods when a target does not have the right cipher set, a target may request new broadcast assistance data once it detects that a particular cipher set used previously has not been used for a period of one hour. A server should, if possible, use a cipher set over the entire area supported by the server for a period of at least 2 hours and should stagger the change to a new cipher set by introducing the new set over the entire area a piece at a time in order to avoid all targets in the area requesting new assistance data all at the same time. When this parameter is not included, a target may continue to use any cipher sets previously received from the server.

	authentication

This parameter applies only to LPPe 1.1 and is included when a server requires a target to authenticate every assistance data broadcast message received via the indicated broadcast system. Any broadcast assistance data message received via the indicated broadcast system that cannot be authenticated (e.g. that does include a digital signature) or that fails authentication or that is received after the end of its validity period shall be discarded by a target. This parameter provides protection to a target against broadcast messages that may be unauthorized or fraudulent.

This parameter provides a list of 1 to 4 authentication sets each containing information relevant to authentication for some or all assistance data being broadcast using a particular broadcast system. A target shall replace any previous authentication sets from a particular server with any new sets from the same server. An authentication set may refer to ongoing authentication or to authentication that is scheduled for a later time as well as to authentication applicable to the target location or to other locations. A target that supports authentication should request new assistance data from a server for any broadcast system for which authentication has been mandated when it detects use of an authentication set by the server that it does not possess. To help avoid periods when a target does not have the right authentication set, a target may request new broadcast assistance data once it detects that a particular authentication set used previously has not been used for a period of one hour. A server should, if possible, use an authentication set over the entire area supported by the server for a period of at least 24 hours and should stagger the change to a new cipher set by introducing the new set over the entire area a piece at a time in order to avoid all targets in the area requesting new assistance data all at the same time. When this parameter is not included, a target may continue to use any authentication sets previously received from the server.

	transitArea
This field specifies the area where a transition from indoor to outdoor and vice versa. The transit area is defined by a polygon geographic shape as defined in [3GPP TS 23.032].

	serverInformation
This field is formatted in accordance with [RFC3986] and provides an address of the location server. The serving area of the location server is where the target may be entering.
Note: In order to avoid any impacts on SUPL, this field contain only a subset D-SLP information (D-SLP Address) to have authorization with proper procedure of SUPL.

	referencePoint
This field specifies the default reference location for the location of transitArea IE. If this field is absent, the default reference location is provided by the default reference point in LPPe common IEs.
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