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1 Introduction

1.1 Purpose and scope

This document represents a pre-SUPL Lup protocol specification for the deployment of location-based services on GSM and UMTS networks. The location-based services are based on the OMA SUPL User Plane architecture. A complete range of applications can be supported, including UE‑ and Network-Resident applications. This document can serve as the basis of an RFP in the procurement process of a Location Services Manager (LCSM) and a Positioning Server (PS) as well as the basis for a UE specification.

1.2 Revision history

The revision history for this document is shown in Table 1‑1.

Table 1‑1  Revision history

	Version
	Date
	Description

	A
	Feb 2004
	Initial release

	B
	Feb 2004
	Added HTTP transport mapping for all Lup messages; modified Section 3.3.1 version handling so that the Lup SL version handling and Lup PD version handling are independent; modified the range of Nsat in the Requested Assistance Data parameter

	C
	Mar 2004
	· Position Estimate parameter added in PDINIT message in Table 3‑13 and in ASN.1
· Specified the Lup SL and Lup PD version value for the initial release of pre-SUPL in text and ASN.1

	D
	May 2004
	Incorporated the following changes:
· Restored the error cause parameter to the SLPRT message

· Added Position Source along side the Position Estimate in the SLREQ, SLRPT, and PDINIT messages

· Added three new Position Source values

· Aligned the ASN.1

· Fixed some ASN.1 bugs

	E
	Jul 2004
	Incorporated the following changes:

· Changed the ASN.1 definition of SLRPT to include PositionInfo instead of PositionEstimate
· Merged the errorCause (ErrorCause) used in SLRPT with the error (PD‑ErrorCause) used in PDRPT and in PDBORT, thus creating a common “Error Cause”
· Deleted Cell-ID from the Positioning Mode parameter

· Made Positioning Mode mandatory for all SLREQ messages, not just for UE-initiated call flows; this is necessary to ensure that the PS knows what mode the UE has chosen when the LCSM has signaled one of the preferred methods

	F
	Nov 2004
	Incorporated the following changes:

· Deleted the Application Information parameter

· Modified the use of the Reporting Criteria parameter to be only applicable in network-initiated call flows

· Deleted IP address as a subparameter from the Session ID parameter

· Modified the use of SLCANCEL to be applicable only in network-initiated call flows

· Modified the use of PDBORT to be unidirectional

	G
	Apr 2005
	Incorporated the following changes:

· Clarification on when to use the GPS assistance data value for the Position Mode parameter of Section 3.1.2.3
· In Table 3‑12, added a note on setting the UE-sessionID to all 1s for GPS Test mode
· In Table 3‑1 and Table 3‑2, fixed incorrect cross-reference
· In Section 3.3.2, added description on setting UE-sessionID to all 1s for GPS Test mode
· Clarified support of fallback to autonomous GPS mode in Section 3.3.3.4
· Added a missing row in Table 5‑2 for x-application-Id-field
· Added encoding of the WAP Push message
· In Section 6.1, removed the IP-Address in IMPORTS and deleted comment “always set to 1” for networkIDType
· In Section 7.2 and 7.3, added ErrorCause to IMPORTS
· In Section 7.4, changed “End” to “END”
· In Table 3‑3, added a footnote – LCS Manager sends a SLRESP with the Reason Value set to Normal Ending if a position estimate is provided in the SLREQ message


1.3 Conventions

Function declarations, function names, type declarations, and code samples appear in a different font, e.g., #include.

Code variables appear in angle brackets, e.g., <number>.

Commands and command variables appear in a different font, e.g., copy a:*.* b:.

Shading indicates content that has been added or changed in this revision of the document.
References

Reference documents, which may include QUALCOMM, standards, and resource documents, are listed in Table 1‑2. Reference documents that are no longer applicable are deleted from this table; therefore, reference numbers may not be sequential.
Table 1‑2  Reference documents and standards

	Ref.
	Document

	QUALCOMM

	Q1
	Pre-SUPL System Specification (Nonproprietary)
	80-V8326-1NP

	Standards

	S1
	Mobile Location Protocol
	Open Mobile Alliance™ 
OMA-LIF-MLP v300

	S2
	Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)
	3GPP TS 04.31 and 44.031

	S3
	SMPP Forum SMPP Protocol, V3.4
	—

	S4
	WAP-257-LOCPROT-20010703
	—

	S5
	WAP-259-WDP-20010614-a
	—

	S6
	Universal Geographical Area Description (GAD)
	3GPP TS 23.032

	S7
	General Packet Radio Service (GPRS) Service description; Stage 2
	3GPP TS 23.060

	S8
	Information technology - ISO 7-bit coded character set for information interchange
	ISO646IRV

	S9
	Information technology - 8-bit single-byte coded graphic character sets - Part 1: Latin alphabet No. 1
	ISO8859-1

	S10
	Unicode Specification Version 3.0
	ISO/IEC 8859-1, 1998

	S11
	Information Technology - Universal Multiple-Octet Coded Character Set (UCS) - Part 1:Architecture and Basic Multilingual Plane
	ISO10646

	S12
	Alphabets and language-specific information
	3GPP TS 23.038

	S13
	7-bit and 8-bit double byte coded KANJI sets for information interchange
	JISX0208

	S14
	Standard Interchange Code for Generally Used Chinese Characters
	GB 2312

	S15
	Korean Graphics Character Set for Information Interchange
	CNS 11643, 1992

	S16
	Korea Standard Association
	KS C1001


1.4 Technical assistance

For assistance or clarification on information in this guide:

· Submit a Service Request to QUALCOMM CDMA Technologies at https://support.cdmatech.com/.
· If you do not have access to the Internet, you may send email to support.cdmatech@qualcomm.com.

· Contact the regional SnapTrack® office.
1.5 Acronyms

The following terms are used throughout this document:

	AGPS
	Assisted GPS

	ASN.1
	Abstract syntax notation one

	CI
	Cell identifier

	GMT
	Greenwich mean time 

	HTTP
	Hypertext transfer protocol 

	LAC
	Location area code

	LCS
	Location services

	LCSM
	LCS manager

	MDN
	Mobile directory number (ANSI-41)

	MLP
	Mobile location protocol

	MS
	Mobile station

	MSID
	Mobile station identifier

	PER
	Packet encoding rules

	PS
	Positioning server

	UE
	User equipment

	URI
	Uniform resource identifier

	URL
	Uniform resource locator

	WAP
	Wireless application protocol

	WGS
	World geodetic system


2 WAP Trigger

For the UE Queried option, if the UE requests location sensitive content, the WAP content providers will build a WAP page containing a special URL to respond to the UE WAP browser’s request. The special URL will serve as the gspOne trigger request in the UE, whereby the UE will attempt to obtain its location.

The URL can be in the format of HTML, WML, etc.; the header of the URL shall be set accordingly. The body of the URL shall be as follows:

<a href device:gpsone?ver=1&url=http://address/location.cgi?pqos=-1>

The positioning QoS token, pqos, is a 3-digit (0 to 255) value which conveys the preference for accuracy (large pqos) over time-to-fix (small pqos). In this version, the WAP content server always leave the QoS decision up to the mobile by specifying an out-of-bounds value of pqos = ‑1.

The WAP browser on the UE shall detect this URL and begin the positioning process.

Once the positioning process is completed and a position is available, the UE shall re-request the dynamic content via a new HTTP request with a URL having the following format:

· For a 3D fix:

http://address/location.cgi?Slat=0&Lat=3052521&Long=11324621&Dalt=0&Alt=537&Usmj=7&Usmi=26&Ormj=0&Ualt=8&Conf=68

· For a 2D fix:

http://address/location.cgi?Slat=0&Lat=3052521&Long=11324621&Usmj=7&Usmi=26&Ormj=0&Conf=68

where Slat (sign of latitude), Lat, Long, Dalt (direction of altitude), Alt, Usmj (uncertainty major axis), Usmi (uncertainty minor axis), Ormj (Orientation of major axis), Ualt (altitude uncertainty axis), and Conf are the decimal values of the fields specified in the Position Estimate parameter in Section 3.1.1.2.

Note that in the above example, Lat and Long correspond to a latitude of 32.75 degrees and a longitude of ‑117 degrees.

If the positioning process is completed and no position is available, the browser should display an error indication to the user.

3 Protocol Functional Description
This chapter provides functional descriptions for various messages and parameters. The actual encoding is specified in Chapter 7.
3.1 Lup start location (Lup SL) protocol

3.1.1 Lup start location messages

3.1.1.1 LCS Initiation (LCSINIT) message
LCSINIT is a unidirectional message sent from the LCS manager to the UE in order to notify the UE of a network-initiated LCS request, so that the UE can take the appropriate actions. The LCSINIT message is described in Table 3‑1.
Transport: WAP PUSH

Table 3‑1  LCSINIT message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates LCS initiation 

	Version
	M
	Protocol version; expressed as x.y.z, e.g., 5.1.0

	SessionID
	M
	Globally unique identifier that identifies the UE and the session; construction of the sessionID is specified in Section 3.1.2.5.

	Notification and Privacy Information
	M
	Provides instructions to the UE with respect to LCS notification and privacy; if field is:
· Absent and notification is required, a default cue shall be provided to the user
· Present, the default cue along with the specified text shall be provided to the user

	> Notification-Privacy type
	M
	This field may take one of the following values:

· No notification and no verification

· User notification only

· User notification and verification required; request denied if no user response

· Privacy override

	> Notification Text Display
	O
	Specifies a text string to be displayed by the UE

	>> Encoding type
	M
	This field can take one of the following values:

· ISO646IRV – 7-bit encoding defined by [S8]

· ISO8859 – 8-bit encoding defined by [S9]

· UTF8 – UTF-8 encoding defined by [S10]

· UTF16 – UTF-16 encoding defined by [S10]

· UCS2 – UCS2 encoding defined by [S11]

· GSM-default – GSM 7-bit default alphabet encoding defined by [S12]

· Shift-JIS – Shift-JIS encoding defined by [S13]

· JIS – JIS encoding defined by [S13]

· EUC – EUC encoding defined by [S13]

· GB2312 – encoding defined by [S14]

· CNS11643 – encoding defined by [S15]

· KSC1001 – encoding defined by [S16]

	>> Notification text
	M
	Text string that informs the user when notification is required; length is [1..MaxNotifLength]

	Positioning Mode
	M
	Specifies the positioning method to be used; see Section 3.1.2.3 for details

	LCS Manager address
	M
	Address of the LCS manager expressed as a URL

	Reporting Criteria
	O
	Only included if the request is a periodic request


3.1.1.2 Start Location Request (SLREQ) message
SLREQ is a unidirectional message sent from the UE to the LCS manager. In case of network-initiated requests, this message is sent in response to a LCSINIT when the MS can process the request. The SLREQ message is described in Table 3‑2.
Transport: HTTP POST

Table 3‑2  SLREQ message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates the start location request

	Version
	M
	Protocol version

	SessionID
	M
	Globally unique identifier that identifies the UE and the session; construction of the sessionID is specified in Section 3.1.2.5

	Terminal Capabilities
	M
	Specifies the positioning capability of the UE; see Section 3.2.2.3 for details 

	Positioning Mode
	M
	Specifies the positioning method that the UE intends to use (UE-based AGPS only, UE-assisted AGPS only, or GPS Assistance Data are the only three valid options); see Section 3.1.2.3for details

	Cell Information
	M
	Contains the most current cell information that the UE obtains from radio messages; see Section 3.1.2.1 for details

	Position Information
	O
	Included to report a position estimate – the UE will send this information for network-initiated requests when it is in a state that enables sending a position estimate at this early stage (warm state); see Section 3.1.2.2 for details

	> Position Estimate
	M
	See Section 3.1.2.2 for a detailed description 

	> Position Source
	M
	See Section 3.2.2.1 for a detailed description 


3.1.1.3 Start Location Response (SLRESP) message
SLRESP is a unidirectional message sent from the LCS manager to the UE in response to a SLREQ. The SLRESP message is described in Table 3‑3.
Transport: HTTP response to HTTP POST

Table 3‑3  SLRESP message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates the start location response 

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the SLREQ message

	Reason value
	O
	Indicates by its presence that this message is the last message between the network and UE for this LCS request, e.g., no PD session to follow; it takes one of the following reason values:

· Normal ending*
· Nonspecified failure

· Resource shortage

· Position server not available

· Unsupported version

	Supported version
	O
	Specifies the highest protocol version supported by the sending entity; it shall be included only if the reason value is present and set to Unsupported version; same format as the version field. 


*If the UE is allowed to use the UE-based Positioning mode and is in a state where a position estimate can be calculated without any interaction with the PS, the position estimate can be provided in the SLREQ message. When this occurs, the LCS manager sends a Start Location Response (SLRESP) message indicating that the session is over by setting the Reason Value in SLRESP to Normal Ending. 
3.1.1.4 Start Location Cancellation (SLCANC) message
SLCANC is a bidirectional message sent from the UE or the LCS manager in order to cancel an overall LCS session in case of periodical reporting for network initiated applications. The SLCANC message is described in Table 3‑4.  In addition, the LCS manager can send this message at anytime, for example to cancel an immediate service.
Transport:

· In the UE -> LCSM direction – HTTP POST – this message is followed by an empty HTTP response.

· In the LCSM -> UE direction – WAP PUSH

Table 3‑4  SLCANC message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates start location cancellation 

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the SLREQ message

	Cancellation Reason
	O
	Included only in the UE ( LCS Manager direction; if included, it takes one of the following values:

· User-initiated cancellation

· Unspecified – default value used only when no other value is applicable


3.1.1.5 Start Location Report (SLRPT) message
SLRPT is a unidirectional message sent from the UE to the LCS manager to report a position estimate in the case of periodic reporting. The SLRPT message is described in Table 3‑5.
Transport: HTTP POST – this message is followed by an empty HTTP response.

Table 3‑5  SLRPT message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates position report 

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the SLREQ message

	Cell Information
	M
	Contains the most current cell information that the UE obtains from radio messages; see Section 3.1.2.1 for details

	Position Information
	O
	Included to report a position estimate

	> Position Estimate
	M
	See Section 3.1.2.2 for a detailed description

	> Position Source
	M
	See Section 3.2.2.1 for a detailed description

	Error Cause
	O
	Included in order to indicate that a position estimate could not be provided; for the value of this field, see the ASN.1 description in Section 7.3
Note: Position Estimate and Error Cause are mutually exclusive.


3.1.1.6 Start Location Reject (SLREJ) message

SLREJ is a unidirectional message sent from the UE to the LCS manager in response to LCSINIT in order to end the start location session because of denied consent or an error that prevents the UE from proceeding with the LCS request. The SLREJ message is described in Table 3‑6.
Transport: HTTP POST – this message is followed by an empty HTTP response.

Table 3‑6  SLREJ message

	Parameter
	Presence
M (mandatory)
	Values/description

	Message type
	M
	Indicates position report

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the SLREQ message

	Error reason CHOICE
	M
	Indicates the reason why the UE cannot honor the LCS INIT

	> Permission denied
	—
	Indicates that permission to locate the target UE is not granted for this request

	> UE failure
	—
	Some internal error occurred which prevents the UE from proceeding with the positioning process

	> UE busy
	—
	UE is busy with other tasks which prevents it from proceeding with the positioning process

	> Unsupported Protocol version
	—
	Protocol version received in the LCSINIT message is not supported by the UE

	>> Supported version
	—
	UE provides the highest protocol version it supports

	> Undefined
	—
	Value used when none of the above values are applicable


3.1.2 Lup SL parameters
3.1.2.1 Cell Information parameter
This parameter is composed of two fields, Cell Information Type and Reference Cell Identification, which are described in Table 3‑7.
Table 3‑7  Cell information parameter
	Field
	Presence
M (mandatory)
	Values/description

	Cell Information Type
	M
	Specifies the radio interface from which the cell information is retrieved; it takes one of the following values:

· GSM

· WCDMA

	Reference Cell Identification
	M
	Represents the unambiguous cell identification of the most current serving cell:
· If the Cell Information Type is GSM, the Cell Identification is represented by the quadruplet (PLMN‑ID, LAC, CI)

· If the Cell Information Type is WCDMA, the Cell Identification is represented by the triplet (PLMN-ID, CI)

Note: The PLMN-ID is composed of the Mobile Country Code (MCC) and Mobile Network Code (MNC). When the UE is in soft handover, the UE shall provide only one of the serving cells.


The range of the Cell Identification field is:

· MCC – 1 to 3 digits

· MNC – 2 or 3 digits

· LAC – 16-bit unsigned integer

· GSM CI – 16-bit unsigned integer

· WCDMA CI – 28-bit unsigned integer

3.1.2.2 Position Estimate parameter

The encoding of the Position Estimate field is derived from the specification of the Ellipsoid Point with altitude and uncertainty ellipsoid in [S6]. The position estimate shall contain, at a minimum, latitude and longitude information with an uncertainty ellipse and with confidence. It may optionally include altitude information and altitude uncertainty in the case of a 3D-position fix. This parameter is described in Table 3‑8.
	NOTE
	The specification of each field in Table 3‑8 complies with [S6].


Table 3‑8  Position Estimate parameter
	Field
	Presence
M (mandatory)/
O (optional)
	Values/description

	Latitude Information
	M
	

	> Sign of Latitude
	M
	Indicates North or South

	> Latitude
	M
	Integer (0..223-1)( 223=8388608)

The latitude encoded value (N) is derived from the actual latitude X in degrees (0°..90°) by this formula:

N ( 223 X /90 < N+1

	Longitude
	M
	Integer (-223.. 223-1)
The longitude encoded value (N) is derived from the actual longitude X in degrees (-180°..+180°) by this formula:

N ( 224 X /360 < N+1

	Uncertainty Ellipse
	M
	Contains the latitude/longitude uncertainty code associated with the major axis, and the uncertainty code associated with the minor axis and the orientation, in degrees, of the major axis with respect to the North. For the correspondence between the latitude/longitude uncertainty code and meters, see Section 3.1.2.2.1

	Altitude Information
	O
	Shall be present for a 3D position information; it shall remain absent for 2D position information

	> Altitude Direction
	M
	Indicates height (above the WGS84 ellipsoid) or depth (below the WGS84 ellipsoid)

	> Altitude
	M
	Provides altitude information in meters
Integer (0..215-1) (215 = 32768)

	> AltitudeUncertainty
	M
	Contains the altitude uncertainty code; for the correspondence between the latitude/longitude uncertainty code and meters, see Section 3.1.2.2.2

	Confidence
	M
	Represents the confidence by which the position of a target entity is known to be within the shape description (i.e., uncertainty ellipse for 2D‑description, uncertainty ellipsoid for 3D‑description) and is expressed as a percentage
This is an integer (0..100)


3.1.2.2.1 Latitude/longitude uncertainty code

The uncertainty r, expressed in meters, is mapped from a latitude/longitude uncertainty code, noted K, with the following formula:
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Table 3‑9 lists the values for the latitude/longitude uncertainty function.

Table 3‑9  Example values for the latitude/longitude uncertainty function

	Value of K
	Value of uncertainty in meters

	0
	0 m

	1
	1 m

	2
	2.1 m

	—
	—

	20
	57.3 m

	—
	—

	40
	443 m

	—
	—

	60
	3 km

	—
	—

	80
	20 km

	—
	—

	100
	138 km

	—
	—

	120
	927 km

	—
	—

	127
	1800 km


3.1.2.2.2 Altitude uncertainty code

The uncertainty in altitude h, expressed in meters, is mapped from an altitude uncertainty code, noted Kh, with the following formula:
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Table 3‑10 lists example values for the altitude uncertainty function.

Table 3‑10  Example values for the altitude uncertainty function

	Value of Kh
	Value of uncertainty altitude

	0
	0 m

	1
	1.13 m

	2
	2.28 m

	—
	—

	20
	28.7 m

	—
	—

	40
	75.8 m

	—
	—

	60
	153.0 m

	—
	—

	80
	279.4 m

	—
	—

	100
	486.6 m

	—
	—

	120
	826.1 m

	—
	—

	127
	990.5 m


3.1.2.3 Positioning mode parameter

This parameter specifies a positioning method. The possible values are:

· AGPS UE-assisted only – only the UE-assisted AGPS method type is allowed; sent by the LCSM when the UE is to use this method and sent by the UE when this method has been assigned or has been selected
· AGPS UE-based only – only the UE-based AGPS method type is allowed; sent by the LCSM when the UE is to use this method and sent by the UE when this method has been assigned or has been selected
· AGPS UE-assisted preferred – the UE-assisted AGPS method type is preferred, but the UE‑based AGPS is allowed; sent by the LCSM when the UE is to choose the best method for positioning; the UE never sends this value
· AGPS UE-based preferred – the UE-based AGPS method type is preferred, but the UE‑assisted AGPS is allowed; sent by the LCSM when the UE is to choose the best method for positioning; the UE never sends this value
· GPS assistance data – indicates that GPS assistance data is requested; sent by the UE for the periodic UE-based/stay warm call flow
3.1.2.4 Reporting Criteria parameter

This parameter is described in Table 2‑11; It is only applicable for LCSINIT.
Table 3‑11  Reporting criteria parameter
	Field
	Presence
M (mandatory)
	Values/description

	> Duration 
	M
	Provides the amount of time during which the deferred reporting takes place

	> Reporting interval
	M
	Represents the time between reports in seconds; range is 1 to 43200 (1 sec to 12 hrs); not needed for the stay warm call flow


3.1.2.5 SessionID parameter

This parameter is described in Table 3‑12. The procedure for allocating the SessionID is specified in Section 3.3.2.

Table 3‑12  SessionID parameter

	Field
	Presence
M (mandatory)
	Values/description

	SessionID SEQUENCE
	M
	Unambiguously identifies the LCS communication between the UE and the network associated with one immediate or deferred periodic location request

	> UE-SessionID
	M
	Contains the part of the session ID assigned by the UE; the LCS manager may set this field in an LCSINIT message to all 1s to indicate a GPS Test mode.

	> Server-SessionID SEQUENCE
	M
	Contains the part of the session ID assigned by the network; this field is globally unique (among the LCS manager and positioning servers—including among multiple LCS managers for future releases)

	>> Network ID type
	M
	Specifies the network ID type; it takes the value 1 to indicate GSM/UMTS

	>> Network ID
	M
	Composed of PLMN-ID (MCC, MNC) in GSM/UMTS

	>> Counter
	M
	4-octet field to uniquely identify LCS sessions within the LCS manager; the management of the counter field is LCS manager implementation dependent


3.2  Lup position determination (Lup PD)

3.2.1 Lup PD messages

3.2.1.1 Position Determination Initiation (PDINIT) message
PDINIT is a unidirectional message sent from the UE to the PS. The PDINIT message is described in Table 3‑13.
Transport: HTTP POST – the HTTP response to this message shall contain the first PDMESS message, i.e., containing RRLP Measure Position Request or RRLP Assistance Data, or a PDBORT sent from the PS.

Table 3‑13  PDINIT message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates position determination initiation 

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the SLREQ message; see Section 3.1.2.4 for a detailed description 

	Cell Information
	M
	Provides the most current cell information available at the UE

	Request Assistance Data (AGPS)
	M
	See Section 3.2.2.1 for a detailed description 

	Timing Advance (GSM only)
	O
	Included only in GSM mode, if available
The coding of the timing advance value field is the binary representation of the timing advance in bit periods; 1 bit period = 48/13 µs.

For all bands except GSM 400, the values 0 to 63 are valid TA values, and bits 7 and 8 are set to spare, i.e., 0. 

	Position Information
	O
	Included to report a position estimate – the UE includes this information if available

Note: No age information is provided – the uncertainty associated with the position is adjusted by the UE to notably take into account the age of the position estimate.

	> Position Estimate
	M
	See Section 3.1.2.2 for a detailed description.

	> Position Source
	M
	See Section 3.2.2.1 for a detailed description.


3.2.1.2 Position Determination Messaging (PDMESS) message
PDMESS is a bidirectional message used to carry the positioning payload, i.e., RRLP. The PDMESS message is described in Table 3‑14.

Transport: In the UE -> PS direction – HTTP POST; in the PS -> UE direction – HTTP response to an HTTP POST.
Table 3‑14  PDMESS message

	Parameter
	Presence
M (mandatory)
	Values/description

	Message Type
	M
	Indicates position determination messaging 

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the PDINIT message

	PD Payload 
	M
	Payload

	> Payload content
	M
	RRLP position determination payload


3.2.1.3 Position Determination Report (PDRPT) message
PDRPT is a unidirectional message sent from the network to the UE and is used to report the position estimate of the target UE or to report an error indication to the UE. The PDRPT message is described in Table 3‑15.
Transport: HTTP response to the last PDMESS message (with RRLP Measure Position Response) contained in HTTP POST.
Table 3‑15  PDRPT message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates position determination report 

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the PDINIT message

	Position Information
	O
	Included to report a position estimate

	> Position Estimate
	M
	See Section 3.1.2.2 for a detailed description 

	> Position Source
	M
	See Section 3.2.2.1 for a detailed description 

	Error cause
	O
	Used to report a failure; for the value of this field, see the ASN.1 description in Section 7.3.
Note: Position Information and this parameter shall be mutually exclusive.


3.2.1.4 Position Determination Abort (PDBORT) message
PDBORT is a unidirectional message used to abort an ongoing position determination session between the UE and the PS. PDBORT ends the positioning session. The PDBORT message is described in Table 3‑16.
Transport: In the PS -> UE direction HTTP response to a HTTP POST.

Table 3‑16  PDBORT message
	Parameter
	Presence
M (mandatory)/
O (optional)
	Values/description

	Message Type
	M
	Indicates position determination initiation 

	Version
	M
	Protocol version

	SessionID
	M
	Same value as that in the PDINIT message

	Error cause
	M
	Indicates the reason of the abort; for the value of this field, see the ASN.1 description in Section 7.3.

	Supported Version
	O
	Specifies the highest protocol version supported by the sending entity; same format as the Version field


3.2.2 Lup PD parameters

3.2.2.1 Position Source parameter
This parameter indicates which positioning method is used to provide the position estimate. It shall take one of the following values:

· UE-assisted AGPS only

· UE-based AGPS only

· Autonomous GPS 

· Cell-ID

· Last known position

· Default position
· Unknown source

3.2.2.2 Requested assistance data (AGPS) parameter
This parameter consists of two fields, Requested Assistance Data Bitmap and Navigation-Related Data.

Requested assistance data bitmap field
This field indicates which assistance data is requested. It contains the following indicators, each indicator taking the value requested or not requested:

· Almanac indicator

· UTC model

· Ionospheric model

· Navigation model

· DGPS corrections

· Reference location

· Reference time

· Acquisition assistance

· Real-time integrity

Navigation-related data field
When the Navigation model indicator is set to Requested, this field is present; otherwise it remains absent. The Navigation-related data field is described in Table 3‑17.
Table 3‑17  Navigation-related data field
	Navigation-related data subfield
	Description

	GPS Week
	Contains the GPS Week of the assistance data currently held in the UE; range is 0 to 1023

	GPS_Toe
	Contains the GPS time of Ephemeris in hours of the newest set of Ephemeris contained in the UE memory; range is 0 to 167

	NSAT
	Contains the number of satellites to be considered for the current GPS assistance data request; range is 0 to 31

	T-Toe limit
	Contains the Ephemeris age tolerance of the UE to the network in hours; range is 0 to 10

	Satellite Information
	Present if NSAT > 0; when present, this field is repeated NSAT times

	> SatId
	Represents the satellite identifier; range is 1 to 64

	> IODE
	Represents the satellite sequence number; range is 0 to 255


3.2.2.3 Terminal (positioning) capabilities parameter
This parameter specifies the positioning technologies and positioning protocol that are supported by the UE. It is described in Table 3‑18.
Table 3‑18  Terminal (positioning) capabilities parameter
	Parameter fields
	Presence
M (mandatory)
	Values/description

	> Positioning Technology
	M
	Contains the following indicators, each indicator taking the value supported or not supported:

· UE-assisted AGPS indicator 

· UE-based AGPS indicator

· Autonomous GPS indicator


3.3 Elements of procedure

3.3.1 Lup version handling

3.3.1.1 Lup SL version handling

The protocol version shall be used per Lup SL messaging sessions, not per message within the Lup SL message exchange. Thus, all Lup SL messages exchanged between the UE and the LCS Manager shall employ the same protocol revision.

When the UE receives an LCSINIT for which the protocol version is not supported, the UE shall respond with an SLREJ containing the same version information as received in the LCSINIT and the error indicator parameter with the:

· Error reason set to “Unsupported protocol version”
· Supported version field set to the highest supported protocol version 
The LCS manager may or may not restart the positioning process by sending a new LCSINIT with the protocol version supported by the UE.

The scenario in which the UE starts a session with an SLREQ message containing a protocol version that is not supported by the LCS manager should never happen, unless the LCS manager is not properly upgraded. However, should such a situation occur, the LCS manager shall respond with an SLRESP message containing the same version as received in the SLREQ and the “Unsupported Protocol version” Reason Value, and the positioning process shall be ended.

In this initial version of pre-SUPL, the Lup SL version shall be x.y.z = 0.0.1.

3.3.1.2 Lup PD version handling

The protocol version shall be used per Lup PD messaging sessions, not per message within the Lup PD message exchange. Thus, all Lup PD messages exchanged between the UE and the Positioning Server shall employ the same protocol version as the one in the PDINIT message.

The scenario in which the UE starts a PD session with a PDINIT message containing a protocol version that is not supported by the Positioning Server should never happen unless the Positioning Server is not properly upgraded. However, should such a situation ever occur, the Positioning Server shall respond with a PDBORT message containing the same version as received in the PDINIT and the Reason Value indicating “Unsupported Protocol version” and the positioning process shall be ended.

In this initial version of pre-SUPL, the Lup PD version shall be x.y.z = 0.0.1.

3.3.2 Creation of sessionID

For network-originated flows, when sending an LCSINIT to the UE, the LCS manager shall assign a value to the Server-SessionId and set the UE-SessionId to 0. The UE shall then assign a value to the UE session ID when it receives the message. Any further messages should contain the resultant combined session ID for the remainder of the session.
For the purposes of testing positioning with a UE with a GPS receiver in the Cold state, the LCS manager may send an LCSINIT message to the UE with the UE-sessionID set to all 1s. This is an indication to the UE to clear its GPS data. In response to this special LCSINIT message, the UE shall send an SLREJ message with UE-sessionID set to all 1s. Thus, the subsequent positioning session can be performed with the UE in the Cold state.
For UE-initiated flows, when sending an SLREQ to the LCS-manager, the UE shall assign a value to the UE-SessionID and set the Server-SessionID to 0. The LCS manager shall assign a value to the Server-SessionID when it receives the message. Any further messages should contain the resultant combined session ID for the remainder of the session. 

3.3.3 Selection of positioning mode

3.3.3.1 Network-initiated requests

For network-initiated immediate requests, the LCS manager can set the positioning mode in the LCSINIT message to any of the four AGPS values (AGPS UE-based preferred, AGPS UE‑assisted preferred, AGPS UE-based only, or AGPS UE-assisted only). 

When the positioning mode is AGPS UE-based preferred or AGPS UE-assisted preferred, the UE should pick the best method (AGPS UE-based or AGPS UE-assisted) and indicate the selected mode in the SLREQ. If the UE can calculate its position without the need for an RRLP session, then is can include the position estimate in the SLREQ message.
When the positioning mode is AGPS UE-based only or AGPS UE-assisted only, the UE shall use the indicated mode. 

In WAP applications, network-initiated is a special case of network-initiated requests. For these requests, the LCS manager shall set the positioning mode to “AGPS UE-assisted only.”
For network-initiated periodic requests, the LCS manager may set the positioning mode in the LCSINIT message to any of the four AGPS values (UE-based preferred, UE-assisted preferred, UE-based only, or UE-assisted only). The UE will then select either UE-based or UE-assisted in the SLREQ message.
3.3.3.2 WAP UE-initiated requests

Only WAP UE-initiated immediate requests shall be supported; there is no support for WAP UE‑initiated deferred requests.

For the WAP UE-initiated requests requiring user plane processing, the UE shall set the positioning mode of the SLREQ message to AGPS UE-based only or UE-assisted only.

3.3.3.3 Java UE-initiated requests

For Java UE-initiated immediate requests, the UE shall use control plane Cell-ID positioning, autonomous GPS, or User Plane AGPS positioning depending on the attributes of the JSR179 request. The set of attributes of the JSR179 request will be called Quality of Service (QoS).

Based on QoS, the criteria is:

· If Cell-ID is chosen, the UE shall execute the control plane procedure to obtain 
A cell-ID-based position.
· If AGPS positioning is chosen, the UE may, based on the QoS and the UE internal GPS state:

· Compute a location estimate without any interaction with the network
· Select the AGPS UE-based method or UE-assisted mode, and set the positioning mode parameter of the SLREQ accordingly
	NOTE
	The criteria for selecting Cell-ID vs. AGPS will be specified later.


For Java UE-initiated deferred requests, the UE shall select the AGPS UE-based mode of operation independently of the requested QoS and send an SLREQ to the network with:

· Positioning mode parameter set to “GPS Assistance Data” 
3.3.3.4 Special use case of autonomous GPS

This text is informative; each carrier will ultimately need to specify their desired behavior.
For UE-initiated sessions using UE-based positioning, either immediate or periodic, the UE will fall back to autonomous GPS mode for any error conditions related to interacting with the network in general. The user will be notified and can cancel the autonomous GPS session if desired. For all other positioning sessions, the UE will not fall back to autonomous GPS mode.
3.3.3.5 Stay Warm mode

Through the UI, the user can activate or disable a Stay Warm mode. The Stay Warm mode enables the UE to achieve shorter time-to-first-fix by allowing the UE to refresh all or part of its GPS-related data whenever it deems necessary. 

When the Stay Warm mode is enabled, each time the UE determines it needs new GPS assistance data, the UE will initiate a session by sending an SLREQ with the positioning mode set to “GPS Assistance Data.”
3.4 RRLP protocol

The UE and PS shall comply with the 3GPP RRLP Specification Release 99, Version 8.10.0 with the following additions: 

· The Reference Location parameter shall contain a 3D location with uncertainty (in other words, the ellipsoid point with altitude and uncertainty ellipsoid shape shall be used).

· The RRLP pseudosegmentation is supported in the PS and UE; however, it is only used when multiple PDMSS messages are required as defined in [Q1] and is not invoked due to size limitations.
· The shapes used to return a position estimate in the RRLP Measure Position Response are Ellipsoid point with uncertainty ellipse (2D fix) and Ellipsoid point with altitude and uncertainty ellipsoid (3D fix). All other shapes shall not be used.

3.5 Exception handling

Unexpected Lup messages (messages received at the wrong state, unrecognized messages, or message duplicates) shall be ignored, unless otherwise specified by this document.

In case of periodical reporting to the network, if for any reason the UE cannot provide a position estimate at the due reporting time, the UE shall skip the report without sending any message to the network. Additionally, the UE shall attempt to provide a position estimate at the next due time.

For the processing requirements in case of message timeout, refer to [Q1].

For any lower-layer final errors that prevent the UE from obtaining a position estimate or from completing the pre-SUPL procedures, the UE shall report an error indication to the requesting entity, e.g., handset resident application or the handset browser, in the handset if applicable and release the LCS resources locally without any notification to the network.
4 UE Handling of Privacy

The handling of privacy is shared between the network and the UE, and is specified as follows:

· The UE shall have two privacy On/Off switches:

· WAP switch – used to process or block WAP location-sensitive requests
· Global Location Privacy (GLP) switch – used to process or block any location requests
· The user shall be able to modify these switches through the UI.

4.1 Network-initiated
For network-initiated location requests, the LCS manager specifies, in the Notification and Privacy information parameter of the LCSINIT message, the privacy controls that the UE shall perform for this location request. If the request is a periodic deferred request, the UE shall perform the privacy controls only once, on receipt of the LCSINIT message.

If the GLP switch is on, regardless of the Notification-Privacy Type value, the UE shall reject the request without any notification to the user and without any message sent to the LCS manager. 

	NOTE
	It is assumed for the remainder of this section that the GLP switch is off.


If the value of the Notification-Privacy Type is set to:

· No notification and no verification or Privacy override – the UE shall proceed with the request without any notification message or cue to the user, even if the Notification Test Display field is present. 

· User notification required, request denied if no user response – the UE shall provide a default cue and, if the Notification Text Display is present, the UE shall also display the text specified in the Notification Text Display parameter; the UE response is:
· If the user responds and accepts the request, the UE shall proceed by sending an SLREQ. 

· If the user does not respond, or responds by rejecting the request, the UE shall respond with an SLREJ with the error reason set to “Permission denied” and end the LCS session for this request.
4.2 WAP applications

4.2.1 WAP UE-initiated

When receiving the WAP response with an LCS trigger in response to a WAP location-sensitive request, the criteria is:

· If the GLP switch is on, or if the GLP switch is off but the WAP switch is on, the UE shall send a cue to the user indicating that this location-sensitive WAP request cannot be processed; there shall be no further interaction with the network for this request.
· If both the GLP and the WAP switches are off, the UE shall proceed in processing the request.
4.2.2 WAP network-initiated

Upon receiving the LCSINIT in response to a location-sensitive WAP request, the UE shall proceed as described in Section 4.1 for network-initiated requests.

4.3 Java UE-resident applications

When receiving a location request from a Java application (getcoordinates()), the criteria is:

· If the GLP switch is on, the UE shall respond with an error indication (LocationException function with a detailed message).
· If the GLP switch is off, the UE shall proceed in processing the request.
5 Lup Protocol Transport
5.1 General

HTTP over WAP 2.0 WP-TCP shall be used in accordance with the WAP 2.0 specifications.

WAP Push SMS is used to carry LCSINIT messages from network-initiated requests, as well as the SLCANC initiated by the Location Manager for periodic requests. In these cases, the LCS manager uses the PAP protocol for PPG-to-LCS Manager communication. 

5.2 WAP Push SMS

The WAP Push SMS shall be compliant with the following WAP specifications:
· http://www.openmobilealliance.org/wapdocs/wap-230-WSP-20010705-a.pdf
· http://www.openmobilealliance.org/wapdocs/wap-259-wdp-20010614-a.pdf
· http://www.openmobilealliance.org/wapdocs/wap-235-PUSHOTA-20010425-a.pdf
The MT-SMS for WAP Push SMS shall be of high priority (the sm-RP-PRI set to TRUE in the MAP SendRoutingInfoForSM Invoke). In addition, upon failure delivery, the SMSC shall return a failure indication immediately to the requesting PPG, without attempting to resend the message later. The SMSC store-and-forward functionality shall not be applicable to short message carrying the LCSINIT.

The SMS-Deliver used to carry the WAP Push SMS message shall comply with the following requirement:

· In the user data header, the destination port shall be set to the value 2948 for WAP Push connectionless service (client), and the origination port shall be set to the value 9200 for WAP Push connectionless service (server).

· User data content shall contain the WAP Push OTA, encapsulating the LCSINIT specified in Section 3.1.1.1
The detailed specification of the WAP Push message is described in Table 5‑1 and Table 5‑2.
Table 5‑1  SMS-DELIVER user data part for WAP Push
	Field
	Reference
	Size
	Type
	Value
	Comment

	SMS User Data part only (TP-UD)

	> IEIa
	Information-Element-Identifier(a)
	1
	Octet
	0x05
	Application port addressing scheme, 16-bit address

	>> IEIDLa
	IEI-Data-Length(a)
	1
	Octet
	0x04
	Length

	>> IEIDa
	Destination port
	2
	Octet
	Port No.
	Destination port No. (2948:WAP Push connectionless session service, WSP Client)

This field shall be used to forward the SMS message to the appropriate module in the UE, which is responsible for handling LCS requests.

	
	Origination port
	2
	Octet
	Port No.
	Origination port No. e.g., 9200, WAP Push connectionless session service WSP

	> WAP Push user Data
	n
	Octet
	—
	Field specified in Table 5‑2 


Table 5‑2  WAP Push user data

	Field
	Reference
	Size
	Type
	Value
	Comment

	WSP PDU Header

	TID
	1
	Octet
	—
	Push ID ( unique value )

	PDU Type
	1
	Octet
	0x06
	Push

	Push Header Length
	1
	Octet
	—
	Length

	content type
	—
	Octet
	—
	application/vnd.presupl.asn1

	Push Header

	x-application-Id-field 
	1
	Octet
	0xAF
	X-WAP-Application ID code

	x-application-Id-field 
	—
	Octet
	—
	x-wap-presupl:agps.ua

Most significant bit is 1

	Push Content

	LCS INIT Message or SLCANC message
	N
	Octet
	—
	Messages as specified in Chapter 7


The UE shall ignore any additional Push headers that may be included in the Push Header, e.g., Push Flag, and process the message normally as if these headers were not received.
The exact encoding of the WAP Push message looks as follows:
0x01 Push ID (unique value )
0x06 PDU Type ( Push )
0x34 Push Header Length (total length of the push header, not including the payload bytes)
0x61 0x70 0x70 0x6C 0x69 0x63 0x61 0x74 0x69 0x6F 0x6E 0x2F 0x76 0x6E 0x64
0x2E 0x70 0x72 0x65 0x73 0x75 0x70 0x6C 0x2E 0x61 0x73 0x6E 0x31 0x00 -
Content Type “application/vnd.presupl.asn” in ASCII
0xAF X-WAP-Application ID code
0x78 0x2D 0x77 0x61 0x70 0x2D 0x70 0x72 Ox65 0x73 0x75 0x70 0x6C 0x3A 0x61 
0x67 0x70 0x73 0x2E 0x75 0x61 0x00 – “x-wap-presupl:agps.ua” in ASCII
6 Routing and Addressing

6.1 LCS manager addressing in the UE

For network-initiated requests, the home LCS manager shall provide in the LCSINIT an address in the form of a URL that the UE shall use to send the SLREQ message. 

For mobile-initiated requests, the UE shall use a predefined URL at the HTTP transport level and access the LCSM via the WAP GW. 

6.2 Dependencies with the underlying packet data network

In GSM/UMTS, it is assumed that the underlying packet data network is compliant with [S7]. All UE traffic, including the UE-PS traffic, is systematically routed through the UE home network, even when the UE roams.
7 Encoding Specification

This chapter specifies the encoding of the messages and parameters described in Chapter 2 using the ASN.1 Basic PER unaligned variant.
7.1 Lup messages definition

Lup-Messages

-- { Lup-messages }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS 


LCSINIT, SLREQ, SLRESP, SLCANC, SLRPT, SLREJ

FROM


Lup-StartLocation-components


PDINIT, PDMESS, PDRPT, PDBORT

FROM


Lup-PosDet-components

PLMN-Identity

FROM


CommonDataTypes

;

PDU ::= SEQUENCE {


version
Version,


sessionID
SessionID,


lup-message
Lup-Message 

}

Version ::= SEQUENCE {


x
INTEGER (0..15),


y
INTEGER (0..15),


z
INTEGER (0..15)  -- the version is x.y.z

-- In the initial release of pre-SUPL, x.y.z = 0.0.1

}

SessionID ::=SEQUENCE {


ue-sessionID

INTEGER(0..10),

serverSessionID
ServerSessionID

}

ServerSessionID ::= SEQUENCE {


networkIDType

BIT STRING ( SIZE (1))
  networkID     
PLMN-Identity,



counter

BIT STRING ( SIZE (32))

}

Lup-Message ::= CHOICE {


lup-SL-components
Lup-StartLocation-components-msg,


lup-PD-components
Lup-PosDet-components-msg


}

Lup-StartLocation-components-msg ::= CHOICE {


lcsInitiation

LCSINIT,

slRequest

SLREQ,


slResponse

SLRESP,


slCancellation
SLCANC,


slReport

SLRPT,


slReject

SLREJ,

...

}

Lup-PosDet-components-msg ::= CHOICE {


pd-Initiation
  PDINIT,


pd-Messaging
  PDMESS,


pd-Report
  PDRPT,


pdAbort
  PDBORT,

...

}

END

7.2 Lup StartLocation messages and parameters

Lup-StartLocation-components

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS 


CellInformation, PositionInfo, CharString, URL, ErrorCause
FROM



CommonDataTypes


Version

FROM


Lup-Messages

;

LCSINIT
::=
SEQUENCE {


notifAndPrivacy
NotifAndPrivacyInfo,


positioningMode
PositioningMode,


lCSMAddress

URL,


reportingCriteria
PeriodicReportingCriteria
OPTIONAL,

...

}

SLREQ
::=
SEQUENCE {


terminalCap

TerminalCapabilities,


cellInfo

CellInformation,


positioningMode
PositioningMode,

positionInfo

PositionInfo


OPTIONAL,


-- PositionInfo is included for NI-immediate requests when the UE 

-- is in a state that makes the position available at this 

-- stage (warm state)

...

}

SLRESP
::=
SEQUENCE {


reason
ReasonValue
OPTIONAL,


supportedVersion
Version
OPTIONAL,


-- When ReasonValue is included, the SLRESP shall be the last message


-- for this LCS request.

...

}

SLCANC
::=
SEQUENCE {


cancReason
CancellationReason
OPTIONAL,


-- Shall be included when the message is from the UE to the LCS Manager

...

}

SLRPT
::=
SEQUENCE {


cellInfo

CellInformation,


positionInfo

PositionInfo

OPTIONAL,

errorCause

ErrorCause

OPTIONAL,

...

}

SLREJ
::=
SEQUENCE {


rejectReason
RejectReason,

...

}

NotifAndPrivacyInfo ::= SEQUENCE {


type

Notif-Priv-Type,


display
Notif-Display
OPTIONAL

}

Notif-Priv-Type ::= ENUMERATED {


noNotification-NoVerification,


notificationOnly,


notifyAndVerify-locationNotAllowedIfNoResponse,

privacyOverride,

...

}

Notif-Display ::= SEQUENCE {


encodingType
Notif-DisplayEncodingType,


text

CharString

}

Notif-DisplayEncodingType ::= ENUMERATED {

iso646irv, iso8859, utf8, utf16, ucs2, gsm-default, shift-jis, 


jis, euc, gb2312, cns11643, ksc1001,...}

PositioningMode ::= ENUMERATED {


agps-UeAssistedOnly, 


agps-UeBasedOnly, 


agps-UeAssistedPreferred, 


agps-UeBasedPreferred, 


gpsAssistanceData, 


...

}

PeriodicReportingCriteria ::= SEQUENCE {


duration

INTEGER (0..16777215),



-- max value is about 194 days, 24-bit field


-- 0 means infinite duration


reportingInterval
INTEGER(1..43200)


-- All the fields are expressed in seconds

}

TerminalCapabilities ::= SEQUENCE {


ue-Assisted-AGPS
BOOLEAN,


ue-Based-AGPS

BOOLEAN,


autonomousGPS

BOOLEAN,


...

-- 0 means NOT supported, value 1 means supported

}

ReasonValue ::= ENUMERATED {


normalEnding, nonSpecifiedFailure, resourceShortage, positionServerNotAvailable,. unsupportedVersion,..

}

CancellationReason ::= ENUMERATED {


userInitiated, unspecified,...

}

RejectReason ::= SEQUENCE {


rejectValue


RejectValue,


supportedProtocolVersion
Version

OPTIONAL

}

RejectValue ::= ENUMERATED {


permissionDenied, ue-Failure, ue-Busy, unsupportedProtocolVersion, undefined,...}

END

7.3 Lup PD messages and parameters

Lup-PosDet-components

-- {Lup-PosDet-components}

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS 


Version

FROM


Lup-Messages



CellInformation, PositionInfo, ErrorCause
FROM



CommonDataTypes

;

PDINIT ::= SEQUENCE {


cellInfo

CellInformation,


gpsAssistData

GPSAssistData,


timingAdvance

BIT STRING ( SIZE (8)),
OPTIONAL -- GSM only


positionInfo

PositionInfo


OPTIONAL,

...

}

PDMESS ::= SEQUENCE {


payload
PD-Payload,


...

}

PDRPT ::= SEQUENCE {


positionInfo
PositionInfo
  OPTIONAL,


errorCause
ErrorCause
  OPTIONAL,


...

}

PDBORT ::= SEQUENCE {


errorCause

ErrorCause,


supportedVersion
Version OPTIONAL,

...

}

GPSAssistData ::= SEQUENCE {


almanacRequested


BOOLEAN,


utcModelRequested


BOOLEAN,


ionosphericModelRequested

BOOLEAN, 


dgpsCorrectionsRequested

BOOLEAN,


referenceLocationRequested

BOOLEAN,


referenceTimeRequested

BOOLEAN,


acquisitionAssistanceRequested
BOOLEAN,


realTimeIntegrityRequested

BOOLEAN

navigationModelRequested         BOOLEAN,

       navigationModelData              NavigationModel OPTIONAL

}

NavigationModel ::= SEQUENCE {


gpsWeek
INTEGER (1..1023),


gpsToe

INTEGER (0..167),


nSAT

INTEGER (0..31),


toeLimit
INTEGER (0..10),


satInfo
SatelliteInfo
OPTIONAL

-- Further information on this fields can be found 

-- in 3GPP TS 09.31 release 99

}

SatelliteInfo ::= SEQUENCE (SIZE (1..15)) OF SatelliteInfoElement

SatelliteInfoElement ::= SEQUENCE {


satId
INTEGER(1..64),


iODE
INTEGER (0..255)

}

PD-Payload ::= SEQUENCE {


content
BIT STRING (SIZE (1..65535)),


...

}

END

7.4 Definition of common data types
CommonDataTypes

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Cell Information

CellInformation ::= CHOICE {


gsm 
GSMCellID,


wcdma
WCDMACellID

}

GSMCellID ::= SEQUENCE {


plmnID

PLMN-Identity,


lac

BIT STRING (SIZE (16)),



ci

BIT STRING (SIZE (16))

}

WCDMACellID ::= SEQUENCE {


plmnID
 PLMN-Identity,


ci
 BIT STRING (SIZE (28))

}

PLMN-Identity ::= SEQUENCE {


mcc
MCC,


mnc
MNC

}

MCC ::=
SEQUENCE {


mcc1 INTEGER (0..9),


mcc2 INTEGER (0..9),


mcc3 INTEGER (0..9)

}

MNC ::=
SEQUENCE {


mnc1 INTEGER (0..9),


mnc2 INTEGER (0..9),


mnc3 INTEGER (0..9)
OPTIONAL

-- mnc can have 2 or 3 digits

}

-- Position Estimate

PositionEstimate ::= SEQUENCE {


latitudeSign


ENUMERATED { north, south },


latitude


INTEGER (0..8388607),


longitude


INTEGER (-8388608..8388607),


uncertaintySemiMajor
INTEGER (0..127),


uncertaintySemiMinor
INTEGER (0..127),


orientationMajorAxis
INTEGER (0..180), 
-- angle in degree between major axis and North


confidence


INTEGER (0..100)


altitudeInfo


AltitudeInfo OPTIONAL,

}

PositionSource ::= ENUMERATED {

       ue-assistedAGPSOnly, 

       ue-basedAGPSOnly, 

       autonomousGPS, 

       cellID, 

       lastKnownPosition, 

       defaultPosition, 

       unknownSource,

...

}

PositionInfo ::= SEQUENCE {


positionEstimate
PositionEstimate,


positionSource
PositionSource

}

AltitudeInfo ::= SEQUENCE {


altitudeDirection
ENUMERATED { height, depth },


altitude


INTEGER (0..32767),


altUncertainty

INTEGER (0..127)

}

ErrorCause ::= ENUMERATED {


unsupportedVersion, undefined, sessionUnknown, positionFailure, ue-failure, positionServerNotAvailable,...

}

CharString ::= SEQUENCE ( SIZE (1..1000)) OF Character

-- If actual encoding is on 2 octets, the max size is 500 real characters

URL ::= SEQUENCE ( SIZE (1..1000)) OF Character

Character ::= BIT STRING ( SIZE(8))

END
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