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1. Scope

This document describes the protocol used in SUPL (Secure UserPlane Location). The protocol is used between the SLP (SUPL Location Platform) and a SET (SUPL Enabled Terminal). For more details about SUPL Requirements please refer to [SUPLRD]. For more details about SUPL architecture and call-flows, please refer to [SUPLAD]
2. References

2.1 Normative References

	[IOPPROC]
	“OMA Interoperability Policy and Process”, Version 1.1, Open Mobile Alliance™, OMA-IOP-Process-V1_1, URL:http://www.openmobilealliance.org/

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC2234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. November 1997, URL:http://www.ietf.org/rfc/rfc2234.txt

	[SUPLRD]
	OMA LOC “Secure User Plane Location Requirements”, Open Mobile Alliance™, OMA-RD-SUPL-V1_0-20040405-D, URL:http//www.openmobilealliance.org/
UPDATE WHEN APPROVED

	[SUPLAD]
	OMA LOC “Secure User Plane Location Architecture”, Open Mobile Alliance™, OMA-AD-SUPL-AD-V1_0_0-20040325-D, URL:http//www.openmobilealliance.org/
UPDATE WHEN APPROVED


2.2 Informative References

	
	

	
	<< Add/Remove reference rows as needed! >>


3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

3.2 Definitions

	Term 1
	Definition

	Term 2
	Definition

	
	


3.3 Abbreviations

	OMA
	Open Mobile Alliance

	SET
	SUPL Enabled Terminal

	SLC
	SUPL Location Center

	SLP
	SUPL Location Platform

	
	


4. Introduction

Location services based on the location of mobile devices are becoming increasingly widespread. SUPL (Secure User Plane Location) employs user plane data bearers for transferring location assistance information such as GPS assistance, and for carrying positioning technology-related protocols between a mobile terminal (SET) and the network. SUPL is considered as a cost effective way of transferring location information required for computing the target mobile’s location. 

To serve a location service to a client, considerable signalling and position information are transferred between actors such as a mobile and a location server. Currently, assisted-GPS (A-GPS) provides more accurate position of a targeted mobile than other available standardized positioning technologies. However, A-GPS over control plane requires modifications to existing network elements, and interfaces (for signalling procedures between the terminal and the network). Location over user plane (SUPL) as described in this AD document needs only an IP capable network and requires minimum modification to the network, and this is an efficient solution that can be deployed rapidly. 

SUPL utilises existing standards where available and possible, and SUPL should be extensible to enabling more positioning technologies as the need arises so that they utilise the same mechanism. In the initial phase, SUPL will provide full functionality of A-GPS with minimum changes of current network elements.

This protocol specification can be used to implement SUPL both in the SET and in the SLP

The target audience for this specification is developers and systems engineers working with implementing SUPL in SETs or SLPs.
5. Protocol Interface
The encoding for the Lup interface in SUPL SHALL be ASN.1. The encoding is TBD.
	
	Column 1
	Column 2

	Row 1
	Grid 1,1 data
	Grid 1,2 data

	Row 2
	Grid 2,1 data
	Grid 2,2 data


Table 1: Example Table

6. Protocol Information Elements
This Section describes the SUPL protocol elements in table format (informative). The detailed encoding is presented in subsequent sections.

6.1 SUPL Message

The SUPL Message is a PDU envelope used to carry all the other SUPL messages, and contains common elements, such as session ID, and version

	Parameter
	Presence
	Description

	Version
	M
	Version of the SUPL protocol, in the form major, minor, revision

	Session ID
	M
	The session ID, The detailed format is TBD, need to be unique.

	Message
	M
	This is one of the SUPL defined messages, e.g. SUPL INIT, SUPL START etc.


Table 1: SUPL Message

6.2 SUPL INIT

SUPL INIT is the initial message from the SLP to the SET in SLP initated cases

	Parameter
	Presence
	Description

	Positioning Method
	M
	Defines the desired positioning method, which can SET assisted, SET Based, Autonomous GPS, AFLT or Enhanced Cell ID.

	Notification
	M
	The purpose of this field is to provide instructions to the UE with respect to LCS notification and privacy 

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

No Notification and no verification (treated the same way as if the notification and privacy information parameter was not received)

User notification only

User notification and verification required, request denied if no user response

User notification and verification required, request allowed if no user response

Privacy override: there shall be no user notification and the user pricacy settings shall be overridden.

	>Notification text
	O
	Text string to diplay to the user when notification is required. The length is [1..MaxNotifLength]. If SUPL INIT is sent via SMS the length should be chosen so that the message fits in one SM.



	SLP Address
	O
	The IP address of the SLP.

This address is used by the SET to send the SUPL START message


Table 2: SUPL INIT Message

6.3 SUPL START

SUPL START is the initial message from the SET to the SLP.

	Parameter
	Presence
	Description

	SET capabilities
	M
	Defines the capbilites of the SET

	>Positioning Technologies
	M
	Defines the positioning technologies that the SEP supports, zero or more of the following. SET assisted, SET Based, autonomous GPS, AFLT, Enhanced Cell ID.

	>Positioning Protcol
	M
	One of TIA-801, RRLP or RRC

	>Flow Types
	M
	Indicates wheter the SET supports the reduced flow, extended flow, or both

	Cell Information
	M
	Defines the cell information of the SET. This element is defined in the common elements section




Table 3: SUPL START Message

6.4 SUPL RESPONSE

SUPL RESPONSE is an optional message in response to the SUPL START message. The content of SUPL RESPONSE is TBD..

6.5 SUPL POS INIT

SUPL POS INIT is an optional message following the SUPL RESPONSE message. SUPL POS INIT has one optional parameter, the initial SUPL POS message. More parameters are TBD

6.6 SUPL POS

SUPL POS is the message that wraps the underlying TIA-801, RRLP or RRC elements.

	Parameter
	Presence
	Description

	Positioning Payload
	M
	The underlying TIA-801, RRLP or RRC element.

	Cell Information
	O
	Defines the cell information of the SET. This element is defined in the common elements section



	Velocity
	O
	Velocity of the SET, needed to overcome the lack of this information in RRLP. Defined in 3GPP 23.032


Table 4: SUPL POS Message

6.7 SUPL END

SUPL END is the message that ends the SUPL procedure, normally or abnormally. It has one optional parameter, which is the error cause, as defined in the common elements section.

6.8 Common elements

This section defines SUPL protocol elements that are either common between different messages, or not defined elsewhere, including Cell information

	Parameter
	Presence
	Description

	Cell Information
	Depends on applicability
	Defines the cell information of the SET. This element is defined in the common elements section. Contains one of the following three subelements



	>3GPP2 Cell information
	O
	3GPP2 base id information

	>>SID
	M
	3GPP2 System ID

	>>NID
	M
	3GPP2 network ID

	>>BASE ID
	M
	3GPP2 network ID

	>GSM Cell information
	O
	

	>>MCC
	M
	3GPP MCC

	>>MNC
	M
	3GPP MNC

	>>LAC
	M
	3GPP LAC

	>>CI
	M
	3GPP GSM CI

	>WCDMA Cell information
	O
	

	>>MCC
	M
	3GPP MCC

	>>MNC
	M
	3GPP MNC

	>>CI
	M
	3GPP WCDMA CI


Table 5: Cell Information element

The following table describes the different error causes defined

	Error cause
	Description

	unspecified             
	The error is unknown

	systemFailure               
	System Failure

	protocolError               
	Protocol parsing error

	dataMissing                 
	Needed data value is missing

	unexpectedDataValue         
	A datavalue takes a value that cannot be used

	positionMethodFailure       
	The underlying positiong method returned a failure

	targetSETnotReachable       
	The SET was not responding

	    protocolVersionNotSupported 
	Wrong protocol version

	resourceShortage   
	There were not enough resources available to serve the SET

	
	

	
	

	
	

	
	

	
	


Table 6: Error causes
7. ASN.1 Encoding of Protocol Information Elements

This Section defines the protocol elements with ASN.1 (Normative). .

7.1 SUPL Message

SUPL

-- { See OMA-LOC-SUPL-PS } 

DEFINITIONS 

    AUTOMATIC TAGS ::=

BEGIN 

IMPORTS

    Version, SessionID FROM SUPL-Components

    SUPLINIT      FROM SUPL-INIT

    SUPLSTART     FROM SUPL-START

    SUPLRESPONSE  FROM SUPL-RESPONSE

    SUPLPOSINIT   FROM SUPL-POS-INIT

    SUPLPOS       FROM SUPL-POS

    SUPLEND       FROM SUPL-END

    ;

-- general SUPL PDU layout;

-- fields version and sessionID are mandatory in all SUPL PDUs

SUPL-PDU ::= SEQUENCE {

    version     Version,

    sessionID   SessionID,

    message     SuplMessage

}

SuplMessage ::= CHOICE {

    msSUPLINIT      SUPLINIT,

    msSUPLSTART     SUPLSTART,

    msSUPLRESPONSE  SUPLRESPONSE,

    msSUPLPOSINIT   SUPLPOSINIT,

    msSUPLPOS       SUPLPOS,

    msSUPLEND       SUPLEND,

    ...

}

END
7.2 SUPL INIT

SUPL-INIT

-- { See OMA-LOC-SUPL PS} 

DEFINITIONS 

    AUTOMATIC TAGS ::= 

BEGIN

EXPORTS

    SUPLINIT

    ;

IMPORTS

    IPAddress FROM SUPL-Components

    ;    

-- see OMA-LOC-SUPL 

SUPLINIT ::= SEQUENCE {

    posMethod               PosMethod,

    notification            Notification,

    sLPAddress              IPAddress   OPTIONAL

}

PosMethod ::= ENUMERATED {

    sETassisted     (0),

    sETBased        (1),

    autonomousGPS   (2),

    aFLT            (3),

    eCID            (4)

}

Notification ::= SEQUENCE {

    notificationType    NotificationType,

    notificationText    UTF8String (SIZE(1..maxNotifLength))    OPTIONAL

}

NotificationType ::= ENUMERATED {

    noNotificationNoVerification          (0),

    verificationOnly                      (1),

    notificationAndVerficationDeniedNA    (2),

    notificationAndVerficationAllowedNA   (3),

    privacyOverride                       (4)

}

maxNotifLength  INTEGER ::= 100   -- To fit into one SMS

END
SUPL-START

-- { See OMA-LOC-SUPL PS } 

DEFINITIONS 

    AUTOMATIC TAGS ::= 

BEGIN

EXPORTS

    SUPLSTART

    ;

IMPORTS

    CellInformation FROM SUPL-Components

    ;

-- see OMA-LOC-SUPL 

SUPLSTART ::= SEQUENCE {

    setCapabilities         SETCapabilities,

    cellInformation         CellInformation

}

SETCapabilities ::= SEQUENCE {

    posTechnology      PosTechnology,      

    posProtocol        PosProtocol,

    flowTypes          FlowTypes        

}

PosTechnology ::= SEQUENCE {

    sETassisted     BOOLEAN,

    sETBased        BOOLEAN,

    autonomousGPS   BOOLEAN,

    aFLT            BOOLEAN,

    eCID            BOOLEAN

}

PosProtocol ::= ENUMERATED {

    is-801              (0),

    rrlp                (1),

    rrc                 (2)

}

FlowTypes ::= ENUMERATED {

    reduced     (0),

    extended    (1),

    both        (2),

}

END

7.3 SUPL RESPONSE

SUPL-RESPONSE

-- { See OMA-LOC-SUPL PS } 

DEFINITIONS 

    AUTOMATIC TAGS ::= 

BEGIN

EXPORTS

    SUPLRESPONSE

    ;

-- see OMA-LOC-SUPL 

SUPLRESPONSE ::= NULL

END

7.4 SUPL POS INIT

SUPL-POS-INIT

-- { See OMA-LOC-SUPL PS } 

DEFINITIONS 

    AUTOMATIC TAGS ::= 

BEGIN

EXPORTS

    SUPLPOSINIT

    ;

IMPORTS

    SUPLPOS FROM SUPL-POS

    ;

-- see OMA-LOC-SUPL 

SUPLPOSINIT ::= SEQUENCE {

    sUPLPOS   SUPLPOS   OPTIONAL

}

END

7.5 SUPL POS

SUPL-POS

-- { See OMA-LOC-SUPL PS} 

DEFINITIONS 

    AUTOMATIC TAGS ::= 

BEGIN

EXPORTS

    SUPLPOS

    ;

IMPORTS

    CellInformation FROM SUPL-Components

    ;

-- see OMA-LOC-SUPL 

SUPLPOS ::= SEQUENCE {

    posPayLoad      PosPayLoad,

    cellInformation CellInformation             OPTIONAL,

    velocity        OCTET STRING (SIZE(4..7))   OPTIONAL  -- ETSI 23.32 

}

PosPayLoad ::= CHOICE {

    is801payload OCTET STRING (SIZE(1..maxIs801Payload)), --OBS need to be defined

    rrcPayload   OCTET STRING (SIZE(1..maxRrcPayload)),   --OBS need to be defined

    rrlpPayload  OCTET STRING (SIZE(1..maxRrlpPayload))  -- ETSI 04.31

}

-- maximum RRLP payload size allowed by the RRLP pseudosegmentation

maxIs801Payload     INTEGER ::= 2   --OBS need to be defined

maxRrcPayload       INTEGER ::= 2   --OBS need to be defined

maxRrlpPayload      INTEGER ::= 242   -- ETSI 04.31

END

7.6 SUPL END

SUPL-END

-- { See OMA-LOC-SUPL PS} 

DEFINITIONS 

    AUTOMATIC TAGS ::= 

BEGIN

EXPORTS

    SUPLEND

    ;

IMPORTS

    ErrorCause FROM SUPL-Components

    ;

-- see OMA-LOC-SUPL 

SUPLEND ::= SEQUENCE {

    errorCause      ErrorCause    OPTIONAL

}

END
7.7 Common elements

SUPL-Components

-- { See OMA-LOC-SUPL-PS} 

DEFINITIONS 

    AUTOMATIC TAGS ::=

BEGIN 

EXPORTS

    Version, 

    SessionID, 

    IPAddress,

    CellInformation,

    ErrorCause

    ;

-- protocol version expressed as x.y.z (e.g., 5.1.0)

Version ::= SEQUENCE {

    maj INTEGER(0..255),

    min INTEGER(0..255),

    rev INTEGER(0..255)

}

SessionID ::= INTEGER(0..65535)

IPAddress ::= OCTET STRING (SIZE(4))

CellInformation ::=  CHOICE {

    cdmaCell    CdmaCellInformation,

    gsmCell     GsmCellInformation,

    wcdmaCell   WcdmaCellInformation

}

CdmaCellInformation ::= SEQUENCE {

    refSID      INTEGER(0..65535),      -- Mobile Country Code

    refNID      INTEGER(0..65535),      -- Mobile Network Code

    refBASEID  INTEGER(0..65535)       -- Location area code

}

GsmCellInformation ::= SEQUENCE {

    refMCC      INTEGER(0..999),        -- Mobile Country Code

    refMNC      INTEGER(0..999),        -- Mobile Network Code

    refLAC      INTEGER(0..65535),      -- Location area code

    refCI       INTEGER(0..65535)       -- Cell identity

    --nMR         NMR OPTIONAL,

    --tA          TA  OPTIONAL

}

WcdmaCellInformation ::= SEQUENCE {

    refMCC      INTEGER(0..255),        -- Mobile Country Code

    refMNC      INTEGER(0..255),        -- Mobile Network Code

    refCI       INTEGER(0..268435455)   -- Cell identity

}

ErrorCause ::= ENUMERATED {

    unspecified                 (0),

    systemFailure               (1),

    protocolError               (2),

    dataMissing                 (3),

    unexpectedDataValue         (4),

    positionMethodFailure       (5),

    targetSETnotReachable       (6),

    protocolVersionNotSupported (7),

    resourceShortage            (8)

}

END
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If needed, add annex to provide additional information to support the document.  In general, this information should be informative, as normative material should be contained in the primary body of the document.
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