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1. Scope

This document describes the UserPlane Location Protocol (ULP) for SUPL 3.0. ULP is a protocol-level instantiation of the Lup reference point described in [SUPLAD3]. The protocol is used between the SLP (SUPL Location Platform) and a SET (SUPL Enabled Terminal). For details about SUPL Requirements refer to [SUPLRD3].
2. References

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 [RFC 2119].

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

3.2 Definitions

	AN
	Access Network

	Area ID
	Area ID is the identity of an area in a wireless network. 

	I-WLAN
	The interworking WLAN refers to the system for interworking between 3GPP/3GPP2 systems and WLAN. The intent of 3GPP/3GPP2–WLAN Interworking is to extend 3GPP/3GPP2 services and functionality to the WLAN access environment. The 3GPP/3GPP2–WLAN Interworking System provides bearer services allowing a 3GPP/3GPP2 subscriber to use a WLAN to access 3GPP/3GPP2 PS based services.

	Location ID
	The Location ID defines the current serving cell, current serving WLAN AP or current serving WiMAX BS information of the SET. This parameter has been deprecated in SUPL 3.0 and is only relevant in the context of roaming where it is used as RLP parameter to convey access network information.

	Major Version
	Major versions are likely to contain major feature additions; may contain incompatibilities with previous specification revisions; and though unlikely, could change, drop, or replace standard or existing interfaces. Initial releases are “1_0”. [OMAOPS]

	Minor Version
	Minor versions are likely to contain minor feature additions, be compatible with the preceding Major version. Minor specification revision include existing interfaces, although it may provide evolving interfaces. The initial minor release for any major release is “0”, i.e. 1_0 [OMAOPS]

	Quality of Position
	A set of attributes associated with a request for the geographic position of SET. The attributes include the required horizontal accuracy, vertical accuracy, max location age, and response time of the SET position.

	Service Indicator
	Service indicators are intended to be compatible with the Major_ Minor release they relate to but add bug fixes. No new functions will be added through the release of Service Indicators. [OMAOPS]

	SUPL Roaming
	For positioning not associated with an emergency services call, SUPL roaming occurs when a SET leaves the service area of its H-SLP.  For positioning associated with an emergency services call, SUPL roaming occurs when the SET is not within the service area of the E-SLP.  The service area of an H-SLP or E-SLP includes the area within which the H-SLP or E-SLP can provide a position estimate for a SET or relevant assistance data to a SET without contacting other SLPs.  It should be noted that an H-SLP or E-SLP service area is not necessarily associated with the service area(s) of the underlying wireless network(s). In the case of service from a D-SLP, the H-SLP will normally assign a geographic service area within which the SET may access the D-SLP. Service from a D-SLP where the SET is roaming outside the assigned service area of the D-SLP is not supported.

	Triggered Location Request
	A location request for triggered periodic events, triggered area events or triggered velocity events.

	LPP
	LPP [3GPP LPP] implies use of LPP only

	LPPe
	LPPe [OMA-LPPe] implies use of LPP and LPPe


3.3
Abbreviations

	
	


4. Introduction

5. Message Flows
The message flows shown in this chapter cover Immediate Services, Emergency Services and Deferred Services including both successful and exception procedures.

Message flows define how different SUPL 3.0 services are provided to a SUPL Agent through specific interactions between the SUPL Agent, one or more SLPs and one or more SETs. The type of SLP that may appear in a message flow is limited to one of an H-SLP, D-SLP, E-SLP or V-SLP. However, some message flows apply to several types of SLP. For a message flow that applies to an SLP that can be either a D-SLP or H-SLP, the SLP is referred to in the message flow as a D/H-SLP. For a message flow that applies to an SLP that can be a D-SLP, E-SLP or H-SLP, the SLP is referred to in the message flow as a D/E/H-SLP.
NOTE
:
In SUPL 3.0 it is possible to use either LPP (by itself), LPP+LPPe or TIA-801 as positioning protocol.  Therefore the following convention applies: LPP implies use of LPP only (i.e. without LPPe), LPPe implies use of  LPP and LPPe and TIA-801 implies use of TIA-801 only. A SUPL POS (LPP/LPPe/TIA-801) message means a SUPL POS message carrying either LPP, LPP+LPPe or TIA-801 positioning payload

NOTE:
The optional parameters QoP and High Accuracy QoP used in SUPL INIT, SUPL SET INIT, SUPL START and SUPL TRIGGERED START are mutually exclusive. High Accuracy QoP is not explicitly mentioned in the call flows of this section. It is assumed that either QoP or High Accuracy QoP – but not both - may be used as optional parameters defining the desired quality of position.
NOTE:
Timers used in the call flow diagrams shown in this chapter are described in Appendix C.

NOTE:
Optional parameters in the call flow diagrams of this chapter are shown in gray.
5.1 Immediate Services

5.1.1 Network Initiated

For Network Initiated services, the SUPL Agent resides within the network and the service request is directed at the SLP.

Before sending any ULP messages, the SET SHALL establish a secure connection (i.e., TLS connection) with the SLP. This can be achieved by establishing a new TLS connection, resuming a suspended TLS connection or reusing an existing TLS connection. Details of the TLS session (establishment, termination, etc.) are not shown in this section.

The roaming case described in this section assumes that R-SLP and D/H-SLP are the same i.e., the SUPL Agent communicates directly with the D/H-SLP. Whereas the flows in this section illustrate the use of MLP messages for the Le/L1 Reference Point between the SUPL Agent and the D/H-SLP, other protocols can be used for these interactions.
NOTE:
Appendix D illustrates various flows based on the use of OMA LOCSIP 1.0 [OMA-LOCSIP] for the Le/L1 Reference Point
5.1.1.1 Single Fix – Non Roaming

5.1.1.2 Single Fix – Roaming
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Figure 2: Network Initiated Roaming
For Network Initiated roaming, the ULP message exchange is the same as for non-roaming (see Figure 1). The ULP message exchange between SET and H-SLP is therefore not explicitly shown in Figure 2 but only indicated as “Network Initiated SUPL session” in the diagram. The V-SLP is invoked if and when the H-SLP requires translation of a cell or access point id into a position estimate.

A. In the course of the SUPL session, the H-SLP requires translation of a cell or access point id into a position estimate. Since the SET is SUPL roaming, the H-SLP is unable to perform the translation on its own. The H-SLP therefore engages the V-SLP by sending an RLP-SRLIR message to the V-SLP including the ms-id and the location id (cell or access point id).

B. The V-SLP translates the received cell or access point id into a position estimate and returns an RLP-SRLIA message including the position (posresult) to the H-SLP.

5.1.1.3  Single Fix with Notification/Verification based on Current Location
5.1.1.4 Single Fix – Non Roaming

5.1.1.5 Single Fix – Roaming
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Figure 5: SET Initiated Roaming

For SET Initiated roaming, the ULP message exchange is the same as for non-roaming (see Figure 4). The ULP message exchange between SET and H-SLP is therefore not explicitly shown in Figure 5 but only indicated as “SET Initiated SUPL session” in the diagram. The V-SLP is invoked if and when the H-SLP requires translation of a cell or access point id into a position estimate.

A. In the course of the SUPL session, the H-SLP requires translation of a cell or access point id into a position estimate. Since the SET is SUPL roaming, the H-SLP is unable to perform the translation on its own. The H-SLP therefore engages the V-SLP by sending an RLP-SRLIR message including the ms-id and the location id (cell or access point id).

B. The V-SLP translates the received cell or access point id into a position estimate and returns an RLP-SRLIA message including the position (posresult) to the H-SLP. 

5.1.1.6 Single Fix – 3rd Party Location Request

5.1.1.7 Single Fix – 3rd Party Relative Location Request

5.1.1.8 Single Fix with Transfer to 3rd Party
5.1.1.9 Location URI Request

5.1.1.10 D-SLP and E-SLP Authorization by the H-SLP
5.1.1.11 D-SLP or E-SLP Authorization by a Proxy D-SLP or Proxy E-SLP
5.1.1.12 D-SLP Access Notification to the H-SLP
.
5.1.2 Session Info Query
.

5.1.2.1 Session Info Query with Re-notification
A. .
5.1.2.2 Session Info Query with Session Termination
5.1.3 Exception Procedures

5.2 Emergency Services

Regulatory requirements will dictate the conditions under which the SET should accept emergency SUPL INIT messages. For example, in many cases, the regulatory requirements only require the SET to process emergency SUPL INIT messages if the SET is currently engaged in an emergency call. Consequently, the conditions (under which the SET should accept emergency SUPL INIT messages) are outside the scope of this document.
5.2.1 Network Initiated Non-Roaming

A. .
5.2.2 Network Initiated Roaming
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Figure 18: Network Initiated Emergency Services Roaming

For Network Initiated roaming, the ULP message exchange is the same as for non-roaming (see Figure 17). The ULP message exchange between SET and E-SLP is therefore not explicitly shown in Figure 18 but only indicated as “Network Initiated Emergency SUPL session” in the diagram. The V-SLP is invoked if and when the E-SLP requires translation of a cell or access point id into a position estimate.

A. In the course of the emergency SUPL session, the E-SLP requires translation of a cell or access point id into a position estimate. Since the SET is SUPL roaming, the E-SLP is unable to perform the translation on its own. The E-SLP therefore engages the V-SLP by sending an RLP-ERLIR message to the V-SLP including the ms-id and the location id (cell or access point id).

B. The V-SLP translates the received cell or access point id into a position estimate and returns an RLP-ERLIA message including the position (posresult) to the E-SLP.
5.2.3 SET Initiated Non-Roaming

A. .
5.2.4 SET Initiated Roaming
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Figure 20: SET Initiated Emergency Services Roaming

For SET Initiated roaming, the ULP message exchange is the same as for non-roaming (see Figure 19). The ULP message exchange between SET and E-SLP is therefore not explicitly shown in Figure 20 but only indicated as “SET Initiated SUPL session” in the diagram. The V-SLP is invoked if and when the E-SLP requires translation of a cell or access point id into a position estimate.

A. In the course of the SUPL session, the E-SLP requires translation of a cell or access point id into a position estimate. Since the SET is SUPL roaming, the E-SLP is unable to perform the translation on its own. The E-SLP therefore engages the V-SLP by sending an RLP-ERLIR message including the ms-id and the location id (cell or access point id).

B. The V-SLP translates the received cell or access point id into a position estimate and returns an RLP-ERLIA message including the position (posresult) to the E-SLP. 

5.3 Deferred Services

5.3.1 Network Initiated Triggered Periodic
For Network Initiated services, the SUPL Agent resides within the network and the service request is directed at the SLP. This section describes the call flows for Network Initiated Periodic Triggered services. The periodic trigger mechanism resides in the SET which means the SET periodically initiates actions required to determine a position estimate.

Whenever in the course of a Periodic Trigger session the SET needs to send a ULP message to the SLP, the SET SHALL check whether an existing TLS session already exists and – if one exists - reuse that existing TLS session. Otherwise the SET SHALL take appropriate action to resume a suspended TLS session, or establish a new TLS connection. Details of the TLS session (establishment, release, etc.) are not shown in this section.
5.3.1.1 Triggered Periodic – Non Roaming

.

5.3.1.2 Triggered Periodic – Roaming

The ULP message exchange for roaming is the same as for non-roaming (see Figure 21). However, the V-SLP is invoked each time the H-SLP requires translation of enhanced cell/sector/AP information into a position estimate due to SUPL roaming of the SET (see Figure 2).
5.3.2 Network Initiated Area and Velocity Events
For Network Initiated services, the SUPL Agent resides within the network and the service request is directed at the SLP. This section describes the call flows for Network Initiated Triggered Area and Velocity Event services. The trigger resides in the SET i.e., the SET decides if an area event or velocity event occurred.

Whenever in the course of an Area or Velocity Event Trigger session the SET needs to send a ULP message to the SLP, the SET SHALL check whether an existing TLS session already exists and – if one exists - reuse that existing TLS session. Otherwise the SET SHALL take appropriate action to resume a suspended TLS session, or establish a new TLS connection. Details of the TLS session (establishment, release, etc.) are not shown in this section.
5.3.2.1 Triggered Area and Velocity Event – Non Roaming

.
5.3.2.2 Triggered Area and Velocity Event – Roaming
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Figure 24: Network Initiated Triggered Area or Velocity Event Roaming

For Network Initiated roaming, the ULP message exchange is the same as for non-roaming (see Figure 22). The ULP message exchange between SET and H-SLP is therefore not explicitly shown in Figure 24 but only indicated as “Network Initiated SUPL session” in the diagram. The V-SLP is invoked: 

A. If, after receiving a SUPL TRIGGERED START message from the SET, the H-SLP cannot provide area id information for the selected geographical target area, it forwards the SUPL TRIGGERED START message encapsulated in an RLP-SSRLIR message to the V-SLP.

B. In response to step A and if supported (and if the V-SLP is able to provide this information) by the V-SLP, the V-SLP returns the area ids in a SUPL TRIGGERED RESPONSE message encapsulated in an RLP-SSRLIA message to the H-SLP.   
C. When the H-SLP requires translation of a cell/sector/access point id into a position estimate but is unable to perform the translation on its own, the H-SLP engages the V-SLP by sending an RLP-SRLIR message to the V-SLP including the ms-id and the location id (cell or access point id).

D. In response to step C, the V-SLP translates the received cell or access point id into a position estimate and returns an RLP-SRLIA message including the position (posresult) to the H-SLP.

Steps C and D may be repeated as required.
5.3.3 SET Initiated Triggered Periodic
For SET Initiated services, the SUPL Agent resides within the SET.

Whenever in the course of a Periodic Trigger session the SET needs to send a ULP message to the SLP, the SET SHALL check whether an existing TLS session already exists and – if one exists - reuse that existing TLS session. Otherwise the SET SHALL take appropriate action to resume a suspended TLS session, or establish a new TLS connection. Details of the TLS session (establishment, release, etc.) are not shown in this section.
5.3.3.1 Triggered Periodic – Non Roaming

5.3.3.2 Triggered Periodic Roaming

The ULP message exchange for roaming is the same as for non-roaming (see Figure 25). However, the V-SLP is invoked each time the H-SLP requires translation of enhanced cell/sector/AP information into a position estimate due to SUPL roaming of the SET (see Figure 2).
5.3.3.3 Triggered Periodic with Transfer to 3rd Party – Non Roaming

5.3.3.4 Triggered Periodic with Transfer to 3rd Party - Roaming
5.3.4 SET Initiated Area and Velocity Events
For SET Initiated services, the SUPL Agent resides within the SET. The trigger also resides in the SET i.e., the SET decides if an area or velocity event occurred.

Whenever in the course of a Trigger Area or Velocity Event session the SET needs to send a ULP message to the SLP, the SET SHALL check whether an existing TLS session already exists and – if one exists - reuse that existing TLS session. Otherwise the SET SHALL take appropriate action to resume a suspended TLS session, or establish a new TLS connection. Details of the TLS session (establishment, release, etc.) are not shown in this section.
5.3.4.1 Triggered Area and Velocity Event – Non Roaming

5.3.4.2 Triggered Area and Velocity Event – Roaming
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Figure 28: SET Initiated Triggered Area or Velocity Event Roaming

For SET Initiated roaming, the ULP message exchange is the same as for non-roaming (see Figure 26). The ULP message exchange between SET and H-SLP is therefore not explicitly shown in Figure 28 but only indicated as “SET Initiated SUPL session” in the diagram. The V-SLP is invoked: 

A. If, after receiving a SUPL TRIGGERED START message from the SET, the H-SLP cannot provide area id information for the selected geographical target area, it forwards the SUPL TRIGGERED START message encapsulated in an RLP-SSRLIR message to the V-SLP.

B. In response to step A and if supported (and if the V-SLP is able to provide this information) by the V-SLP, the V-SLP returns the area ids in a SUPL TRIGGERED RESPONSE message encapsulated in an RLP-SSRLIA message to the H-SLP.   
C. When the H-SLP requires translation of a cell/sector/access point id into a position estimate but is unable to perform the translation on its own, the H-SLP engages the V-SLP by sending an RLP-SRLIR message to the V-SLP including the ms-id and the location id (cell or access point id).

D. In response to step C, the V-SLP translates the received cell or access point id into a position estimate and returns an RLP-SRLIA message including the position (posresult) to the H-SLP.
Steps C and D may be repeated as required.
5.3.5 Generic SUPL Session

A Generic SUPL Session (GSS) is a SUPL session created to provide a SUPL session framework for positioning activities (exchange of SUPL POS messages which carry LPP/LPPe or TIA-801 payload) between a SET and an SLP. The “generic” in GSS refers to the fact that a GSS constitutes an open SUPL session i.e., a SUPL session without any directly associated SUPL service request.

A GSS can either be Network Initiated or SET Initiated. SET Initiated GSS establishment shall be subject to policy settings in the D/H-SLP. For SET Initiated sessions D/H-SLP may also choose to set up GSS without an explicit request for GSS from the SET. Once established, the D/H-SLP or the SET may invoke positioning activities without the need for formal SUPL session establishment or session termination during the entire lifetime of the GSS. GSS and non-GSS SUPL sessions may be executed simultaneously but some restrictions may apply.
The following sections define the call flows for Network and SET Initiated GSS.

5.3.5.1 Network Initiated GSS
Figure 29 shows the call flow of a Network Initiated GSS. MLP messages exchanged between the SUPL Agent and the D/H-SLP are only shown to illustrate possible interactions between SUPL Agents and the D/H-SLP during a GSS. The GSS may be established as a result of an MLP location service request by the SUPL Agent or may be established by the D/H-SLP based on some other event or condition and in the absence of any MLP location requests by the SUPL Agent.

.

5.3.5.2 SET Initiated GSS
. 
5.3.6 Exception Procedures

5.3.7 Retrieval of Historic Positions and/or Enhanced Cell Sector Measurements
5.3.8 Network/SET capabilities Change for Area Event Triggered Scenarios 

.
6. Security Considerations
Appendix A. Change History
(Informative)

A.1 Approved Version History

	Reference
	Date
	Description

	OMA-TS-ULP-V1_0-20070615-A
	15 Jun 2007
	No previous version within OMA


A.2 Draft/Candidate Version <current version> History

Appendix B. Static Conformance Requirements

Appendix C. Timers
This section defines the SUPL timers. Note that default timer value is informative.

	Timer
	Default value (sec.)
	Description
	Actions on expiration

	UT1
	11
	For immediate applications, from sending of SUPL START to receipt of SUPL RESPONSE or SUPL END.

For trigger applications, from sending of SUPL TRIGGERED START to receipt of SUPL TRIGGERED RESPONSE or SUPL END.

For GSS, from sending of SUPL START to receipt of SUPL RESPONSE or SUPL END.

For D-SLP Access Notification to the H-SLP (in SUPL REPORT) to receipt of SUPL END.
	The SET sends SUPL END to the SLP.
The SET clears all session resources at the SET.

	UT2
	11
	From sending of SUPL POS INIT to receipt of first SUPL POS, SUPL REPORT or SUPL END message. 
	For immediate applications the SET sends SUPL END to the SLP and clears all session resources.

For triggered applications, the SET skips the SUPL POS session and continues the triggered session.

	UT3
	10
	From sending of the last SUPL POS message to receipt of SUPL END or SUPL REPORT. 
	For immediate applications, the SET  sends SUPL END to the SLP and clears all session resources.
For triggered applications, the SET  continues the triggered session.

	UT5
	10
	Only applicable to “notification based on location” scenarios.

From sending of SUPL NOTIFY RESPONSE to receipt of SUPL END.
	The SET sends SUPL END to the SLP.

The SET clears all session resources.

	UT7
	10
	Only applicable to triggered scenarios.
From sending of SUPL TRIGGERED STOP to receipt of SUPL END.
	The SET sends SUPL END to the SLP.
The SET clears all session resources.

	UT8
	10
	Only applicable to triggered periodic scenarios.

From sending the last SUPL REPORT message to receipt of SUPL END.
	The SET sends SUPL END to the SLP.
The SET clears all session resources.

	UT9
	60
	Only applicable to SET Initiated 3rd Party Location Request.

From sending of SUPL SET INIT to receipt of SUPL END.
	The SET sends SUPL END to the SLP.
The SET clears all session resources.


Table 72: SET Timer values
	Timer
	Default value (sec.)
	Description
	Actions on expiration

	ST1
	10
	From sending of SUPL RESPONSE to receipt of SUPL POS INIT.
	Send SUPL END to SET

Clear session resources at SLP 

	ST2
	10
NOTE: When user verification is required using “allow on no answer” or “deny on no answer”, the H/D-SLP should allow at least 40 seconds for the SET to prompt the user and determine that no answer has been made.
	From sending of SUPL INIT to receipt of SUPL POS INIT, SUPL TRIGGERED START, SUPL START or SUPL END.
From sending of SUPL REINIT to receipt of SUPL POS or SUPL END.
	For non-roaming scenario:

For non GSS: inform SUPL agent that the session has ended.

For GSS: optionally inform SUPL agent that the session has ended.
For roaming scenario:

For non GSS: inform SUPL agent or, where applicable, R-SLP that the session has ended.

For GSS: Optionally inform SUPL agent or, where applicable, R-SLP that the session has ended.
Clear session resources at SLP

	ST3
	10
	From sending of RLP-SRLIR(SUPL START) to receipt of RLP-SRLIA(SUPL RESPONSE)
	For network initiated scenario:

Send RLP-SRLIA to R-SLP

Clear session resources at SLP

For SET initiated scenario:

Send SUPL END to SET

Clear session resources at SLP

	ST4
	10
	From sending of RLP-SSRLIR(msid, lid) to receipt of RLP-SSRLIA(msid, posresult)
From sending SUPL INIT to receipt of SUPL REPORT.
	For network initiated scenario:

Send SUPL END to SET

Send RLP-SRLIA to R-SLP

Clear session resources at SLP

For SET initiated scenario:

Send SUPL END to SET

Clear session resources at SLP

	ST5
	10

NOTE: When user verification is required using “allow on no answer” or “deny on no answer”, the H-SLP should allow at least 40 seconds for the SET to prompt the user and determine that no answer has been made.
	From sending SUPL NOTIFY to receipt of SUPL NOTIFY RESPONSE.
	Send SUPL END to SET.

Clear session resources at SLP.

	ST6
	10
	Only applicable to "session-info query" sessions.

From sending SUPL INIT to receipt of SUPL REPORT for Session Info Query session OR from sending SUPL TRIGGERED STOP to receipt of SUPL END for stopped triggered session.
	Clear session resources at SLP.

	ST7
	10
	From sending of SUPL REINIT to receipt of SUPL POS INIT or SUPL END.

This timer is only applicable to GSS.
	Clear session resources at SLP.


Table 73: SLP Timer values
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