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1 Introduction

1.1 Purpose and scope

This document represents a pre-SUPL system specification for the deployment of location-based services on a GPRS or WCDMA network. 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 Conventions

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

Code variables appear in angle brackets, for example, <number>.

Commands and command variables appear in a different font, for example, copy a:*.* b:.

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

1.3 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
	Engineering updates

	C
	Mar 2004
	Added a coarse position estimate to the PDINIT message

	D
	May 2004
	This revision incorporates the following:
· Clarified how Figure 4–1 behaves when the UE is warm and UE-based is allowed

· Added details about the error cases when no position estimate could be obtained

· Added note to Figure 5–2 message description indicating that the assistance data downloads can repeat as necessary

· Added text in the Service Interactions chapter to indicate that this chapter is informative; each carrier will ultimately need to specify their desired behavior

· Added text clarifying the use of the term “priority” in this document and the Notification-Privacy type parameter contained in the Stage 3 document
· Added PDMESS Options appendix

	E
	Jul 2004
	This revision incorporates the following:

· Deleted the low accuracy, network-initiated, call flows

· Changed PCANC to PCANCEL in Figure 4–7 and Figure 4–8 so that PCANCEL is used consistently throughout this document

· Changed PD ABORT to PDBORT and changed SLCANC to SLCANCEL in Figure 4–11 so that PDBORT and SLCANCEL are used consistently throughout this document
· Reworded the text describing the UE-initiated error case associated with BSA coverage, data coverage, and fall back to autonomous mode to show that, although fall back is automatic, the user will have a chance to cancel
· Combined the UE-assisted and UE-based UE-resident immediate call flows/sections (see Section 5.1) – WAP and UE-resident applications will use the best GPS method available

· Added clarifying text for the use of the Positioning Mode parameter in most of the call flows


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 Lup Protocol Specification
	80-V6475-1

	Q2
	Pre-SUPL WAP Trigger and Location Reporting
	80-V6492-1

	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
	—


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

	API
	Applications programming interface

	BREW
	Binary runtime environment for wireless

	BS / BTS
	Base station

	BSC
	Base station controller

	DNS
	Domain name server

	GPS
	Global positioning system

	HTTP
	Hyper text transfer protocol

	IMSI
	International mobile subscriber identity

	LCS
	Location services

	LIA
	Location immediate answer

	LIF
	Location interoperability forum

	LIR
	Location immediate request

	MC
	Message center

	MCC
	Mobile country code

	MDN
	Mobile directory number

	MLP
	Mobile location protocol

	MNC
	Mobile network code

	MO
	Mobile-originated

	MS
	Mobile station

	MSC
	Mobile switching center

	MSID
	Mobile station identifier

	OMA
	Open mobile alliance

	PBORT
	Position abort

	PCANCEL
	Position determination cancel

	PDBORT
	Position determination abort

	PDINIT
	Position determination initiation

	PDMESS
	Position determination messaging

	PDREQ
	Position determination request

	PDRESP
	Position determination response

	PDRPT
	Position determination report

	PREQ
	Position request

	PRESP
	Position response

	PRPT
	Position report

	PS
	Positioning server

	RSR
	Reporting stop request

	SLCANCEL
	Start location cancel

	SLIA
	Start location immediate answer

	SLREQ
	Start location request

	SLRESP
	Start location response

	SMPP
	Short message peer-to-peer protocol

	SMS
	Short message service

	TL
	Triggered location

	UE
	User equipment

	WAP
	Wireless application protocol

	WSP
	Wireless session protocol


2 Assumptions

The following assumptions are based on current requirements:

· There will be only one LCS manager per network.

· There may be more than one positioning server (PS).

· The PS(s) will be proxied behind the single LCS manager.

· RRLP is the positioning protocol to be used.

· Cellular roaming will be supported for customers via WCDMA or GPRS IP connections back to the LCS manager.

· The assigned PS will need to have WARN and BSA coverage for the mobile, including when the mobile is roaming abroad.

· Incoming roamers do not access the visited LCS manager, but are served by their home LCS manager.

· The WAP Gateway will be based on WAP 2.0.

· All Lup messages are routed via the WAP Gateway.

· WAP Pull Services are implemented as either network- or UE-initiated call flows.

· Both immediate (singe shot) and periodic (tracking) position reporting is supported.

· For UE-initiated applications (including the WAP if implemented as UE-initiated), the WAP Gateway provides IMSI level authentication. The application ID is not authenticated (be it a URL or a JAVA class name).

3 Network Architecture

This chapter defines the User Plane architecture. Definitions are:

· LCS manager – maps to a traditional standard GMLC and is responsible for providing the following services:

· Subscriber privacy

· Authorization 

· Authentication

· Billing

· PS – maps to a traditional SMLC and is responsible for providing the following services:

· Support UE-based and UE-assist modes of operation

Figure 3–1 illustrates the network reference model. The messages between the UE and PS shall be proxied through the LCS manager.


[image: image1.emf]Apps

UE

Positioning

Server

Llp

Lup

PPG

PAP (Lup)

Le

LCS

Manager

Wireless Network

LCS

Client

POTAP (Lup)

User Plane

Traffic (IP based)

Lup


Figure 3–1  Network reference model

4 Network-Initiated Applications Call Flows

Network-initiated call flows are message flows where the request for location is done via the Le Interface to the LCS manager. Both immediate and periodic services are supported. WAP applications can be implemented via these call flows, but only immediate services are applicable.

4.1 Immediate location service

4.1.1 UE-assisted/UE-based precise positioning successful case

Figure 4–1 illustrates a precise positioning successful case.


[image: image2.emf]LCS

Client

LCS

Manager

Positioning

Server

Target

UE

MLP SLIR (msid, lcs-client-id, qos,…)

PRESP (sessionid,…)

MLP SLIA (posresult)

PDRPT (sessionid, position,…)

LCSINIT (sessionid, notification, pos mode, lcs manager address,  ...)

A

B

 position,...)

PREQ (sessionid, posmode, cellinfo,...)

D

C

E

F

G

PDINIT(sessionid,

cellnfo, ad, position,...)

H

I

PDMESS (RRLP - Measure Position Request)

PRPT (sessionid, position info/error cause,…)

J

K

L

LT1

UT1

LT2

PDMESS (RRLP - Measure Position Response)

LT3

PT1

SLRESP ( sessionid,...)

UT2

UT3

WAP HTTP Request

N

M

WAP HTTP Response (LCS Content)

SLREQ (sessionid, terminal cap, pos mode, cellInfo,


Figure 4–1  UE-assisted/UE-based precise positioning successful case

Message flow description

The following lettered paragraphs correspond to Figure 4–1.

	A.
	For WAP applications, the UE browses to location sensitive WAP content. This step is not present in a pure network-initiated application.

	B.
	The LCS client issues an MLP Location Immediate request to the LCS manager for an immediate location fix. The LCS manager shall authenticate the LCS client and check if the LCS client is authorized for the service it requests, based on the lcs-client-id received. The target subscriber is identified by the received msid. The LCS manager shall apply subscriber privacy against the lcs-client-id, the requestor-id, the qos, etc., that are received in the request. This use case assumes that the privacy check was a success. If the LCS manager does not authorize the application, step M will be returned with the applicable MLP return code. 

	C.
	The LCS manager initiates the location processing with the UE using the LCS INIT message, implemented as a WAP PUSH trigger, and starts LT1. This message includes elements such as notification, positioning mode (UE-assisted only, UE-based only, or one of the two preferred modes, both equating to the UE choosing one method over the other), etc. 

	D.
	If notification/verification is required, the UE will provide popup text to notify the subscriber who is requesting their location information, e.g., lcs-client-id, requestor-id, request-type, etc., and optionally allow the subscriber to either grant the location request or deny the location request. 

	
	If the target subscriber grants the location request, the UE starts the positioning procedures by retrieving the current serving cell information and mobile device capabilities. The UE then initiates a location session to the LCS manager using the Start Location Request (SLREQ) message. The selected positioning mode (UE-assisted only or UE-based only) is indicated within the SLREQ message.

	
	If the target subscriber denies the location request, the UE initiates an SLREJ message to the LCS manager with the denial indication. This ends the LCS communication between the UE and LCS manager for this LCS request.

	
	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, then the position estimate can be provided in the SLREQ message. When this occurs the LCS manager skips steps E and F and sends a Start Location Response (SLRESP) message indicating that the session is over. The LCSM then skips to step M of the call flow.

	
	The UE starts the UT1 timer and the LCS manager stops LT1 upon receipt of the SLREQ message.

	E.
	The LCS manager initiates a Position Request (PREQ) with cellinfo, device cap, positioning mode (taken from the SLREQ), etc., to the PS that serves the area associated with the target UE. The LCS manager starts the LT2 timer.

	F.
	The PS sends a Position Response (PRESP) back to the LCS manager and confirms that the PS is ready to process the location request identified by the sessionid. The PS starts the PT1 timer and the LCS manager stops the LT2 timer upon receipt of the PRESP message.

	G.
	Upon receiving the confirmation of PRESP from the serving PS, the LCS manager sends a Start Location Response (SLRESP) message to the target UE. The UE stops timer UT1. The LCS manager starts timer LT3.

	H.
	The target UE sends a Position Determination Initiation (PDINIT) message to the LCS manager which will forward it to the PS. The PDINIT message contains the cell ID, ad, and optionally a coarse position estimate. The UE starts timer UT2.

	I.
	The PS starts a precise positioning procedure by sending an RRLP Measure Position Request message within a Position Determination Messaging (PDMESS) message. The UE stops the UT2 timer.

	J.
	The UE responds with either GSP pseudorange measurements (UE-assisted AGPS) or a position estimate (UE-based AGPS) within an RRLP Measure Position response which is within a PDMESS message. In UE-assisted cases, the UE starts timer UT3.

	K.
	The PS sends a Position Report (PRPT) message to the LCS manager with the position estimate for the target UE. The LCS manager stops the LT3 timer.

	L.
	In UE-assisted cases, the PS completes the positioning procedure by sending a PDPRT message to the UE, which may optionally contain the position estimate. The PDRT message is never sent when the UE operates in AGPS UE-based mode.

	M.
	Upon receiving the position estimate from the PRPT, the LCS manager sends the MLP SLIA with the position estimate back to the LCS client.

	N.
	In the case of a WAP call flow, the location sensitive content is downloaded to the subscriber.


4.2  Periodic location service

4.2.1 UE-based precise positioning successful case

Figure 4–2 illustrates the case where the position estimates are computed and provided by the UE (e.g., UE-based AGPS).
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Figure 4–2  UE-based precise positioning successful case
Message flow description

The following lettered paragraphs correspond to Figure 4–2.

	A.
	The LCS client issues an MLP Triggered Location request to the LCS manager for a periodic location fix. The LCS manager shall authenticate the LCS client and check if the LCS client is authorized for the service it requests, based on the lcs-client-id received. The target subscriber identified by the received msid. The LCS manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos, etc., that are received in the request. This use case assumes that the privacy check was a success. If the LCS manager does not authorize the application step D will be returned with the applicable MLP return code. 

	B.
	The LCS manager initiates the location processing with the UE using the LCS INIT message, implemented as a WAP PUSH trigger, and starts LT1. This message includes elements such as notification, positioning mode, (UE-assisted only, UE-based only, or one of the two preferred modes, both equating to the UE choosing one method over the other), reporting criteria, etc. 

	C.
	If notification/verification is required, the UE will provide popup text to notify the subscriber who is requesting their location information, e.g., lcs-client-id, requestor-id, request-type, etc., and optionally allow the subscriber to either grant the location request or deny the location request. 

	
	If the target subscriber grants the location request, the UE starts the positioning procedures by retrieving the current serving cell information and mobile device capabilities. The UE then initiates a location session to the LCS manager using the Start Location Request message. The selected positioning mode (UE-based only) is indicated within the SLREQ message.

	
	If the target subscriber denies the location request, the UE initiates an SLREJ message to the LCS manager with the denial indication. This ends the LCS communication between the UE and LCS manager for this LCS request.

	
	The UE starts the UT1 timer and the LCS manager stops timer LT1.

	D.
	The LCS manager sends a Triggered Location Reporting Answer to the LCS client indicating that the positioning session is proceeding.

	E.
	The LCS manager initiates a PREQ, with cellinfo, device cap, positioning mode (taken from the SLREQ), duration, etc., to the PS that serves the area associated with the target UE. The LCS manager starts the LT2 timer

	F.
	The PS sends a PRESP back to the LCS manager, and confirms that the PS is ready to process the location request identified by the sessionid. The PS starts the PT2 timer and the LCS manager stops the LT2 timer.

	G.
	Upon receiving the confirmation of PRESP from the serving PS, the LCS manager sends an SLRESP message to the target UE. The UE stops timer UT1.

	If the UE needs assistance data, it initiates steps H through K.

	H.
	The target UE sends a PDINIT message to the LCS manager which will forward it to the PS. The PDINIT message contains the cell ID, ad, and optionally a coarse position estimate. The UE starts timer UT2.

	I.
	The PS starts an assistance data download procedure by sending an RRLP Assistance Data message within a PDMESS message. The UE stops the UT2 timer.

	J.
	The UE responds with an RRLP Assistance Data Ack message within a PDMESS message.

	K.
	The PS sends a PRPT message to the LCS manager providing a summary of the types of assistance data downloaded. 

	At each requested interval, the UE uploads a position estimate to the PS.

	L.
	The UE sends an SLRPT message containing a position estimate to the LCS manager.

	M.
	The LCS manager sends a Triggered Location report with the position to the LCS client.

	N.
	This is the same as step L.

	O.
	This is the same as step M.


	NOTE
	Steps H through K can occur repeatedly throughout the duration of the periodic fix whenever updated assistance data is required by the UE.


4.2.2 UE-assisted precise positioning successful case

Figure 4–3 illustrates the case where the position estimates are computed by the network (e.g., UE‑assisted GPS). 
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Figure 4–3  UE-assisted precise positioning successful case

Message flow description

The following lettered paragraphs correspond to Figure 4–3.

	A.
	The LCS client issues an MLP Triggered Location request to the LCS manager for a periodic location fix. The LCS manager shall authenticate the LCS client and check if the LCS client is authorized for the service it requests, based on the lcs-client-id received. The target subscriber is identified by the received msid. The LCS manager shall apply subscriber privacy against the lcs-client-id, requestor-id, qos, etc., that are received in the request. This use case assumes that the privacy check was a success. If the LCS manager does not authorize the application, step D will be returned with the applicable MLP return code. 

	B.
	The LCS manager initiates the location processing with the UE using the LCS INIT message, implemented as a WAP PUSH trigger, and starts LT1. This message includes elements such as notification, positioning mode, (UE-assisted only, UE-based only, or one of the two preferred modes, both equating to the UE choosing one method over the other), reporting criteria, etc. 

	C.
	If notification/verification is required, the UE will provide popup text to notify the subscriber who is requesting their location information, e.g., lcs-client-id, requestor-id, request-type, etc., and optionally allow the subscriber to either grant the location request or deny the location request. 

	
	If the target subscriber grants the location request, the UE starts the positioning procedures by retrieving the current serving cell information and mobile device capabilities. The UE then initiates a location session to the LCS manager using the Start Location Request message. The selected positioning mode (UE-assisted only) is indicated within the SLREQ message.

	
	If the target subscriber denies the location request, the UE initiates an SLREJ message to the LCS manager with the denial indication. This ends the LCS communication between the UE and LCS manager for this LCS request.

	
	The UE starts the UT1 timer upon sending the SLREQ message and the LCS manager stops timer LT1 upon its receipt.

	D.
	The LCS manager sends a Triggered Location Reporting answer to the LCS client indicating that the positioning session is proceeding.

	E.
	The LCS manager initiates a PREQ with cellinfo, device cap, positioning mode (taken from the SLREQ), duration, etc., to the PS that serves the area associated with the target UE. The LCS manager starts the LT2 timer.

	F.
	The PS sends a PRESP back to the LCS manager and confirms that the PS is ready to process the location request identified by the sessionid. The PS starts the PT2 timer and the LCS manager stops LT2 timer upon receipt of the PRESP message.

	G.
	Upon receiving the confirmation of PRESP from the serving PS, the LCS manager sends an SLRESP to the target UE. The UE stops timer UT1 upon receipt of the SLRESP message.

	H.
	The target UE sends a PDINIT message to the LCS manager which will forward it to the PS. The PDINIT message contains the cell ID, ad, and optionally a coarse position estimate. The UE starts timer UT2.

	I.
	The PS starts a precise positioning procedure by sending an RRLP Measure Position Request message within a PDMESS message. The UE stops the UT2 timer.

	J.
	The UE responds with GSP pseudorange measurements (UE-assisted AGPS) within an RRLP Measure Position response which is within a PDMESS message.

	K.
	The PS sends a PRPT message to the LCS manager with the position estimate for the target UE. 

	L.
	The PS completes the positioning procedure by sending a PDPRT message to the UE. The message may optionally contain the position estimate calculated at step K.

	At each requested interval the UE repeats steps H through L.

	M.
	The LCS manager sends a Triggered Location Report with the position to the LCS client.

	At each requested interval the LCS manager repeats step M.


 Cancellation of periodic location service

4.2.2.1 LCS client cancels

Figure 4–4 illustrates cancellation by the LCS client.
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Figure 4–4  LCS client cancel

Message flow description

The following lettered paragraphs correspond to Figure 4–4.

	NOTE
	The order of steps B and C is interchangeable.


	A.
	The LCS client issues an MLP RSR to the LCS manager. The LCS manager responds with an MLP RSA message.

	B.
	The LCS manager sends an SLCANCEL message to the UE.

	C.
	For precise periodic services (as indicated in the PREQ), the LCS manager sends a PCANCEL message to the PS.


UE cancels

Figure 4–5 illustrates cancellation by the UE.
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Figure 4–5  UE cancel

Message flow description

The following lettered paragraphs correspond to Figure 4–5.

	NOTE
	The order of steps B and C is interchangeable.


	A.
	The UE sends an SLCANCEL message to the LCS manager. The message includes the sessionID and the cause for cancellation.

	B.
	The LCS manager sends an MLP RSR message to the LCS client. The LCS client responds with an MLP RSA message.

	C.
	For precise periodic services (as indicated in the PREQ), the LCS manager sends a PCANCEL message to the PS.


LCS manager cancels

Figure 4–6 illustrates cancellation by the LCS manager.
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Figure 4–6  LCS manager cancel

Message flow description

The following lettered paragraphs correspond to Figure 4–6.

	NOTE
	These steps can occur in any order.


	A.
	The LCS manager sends an MLP RSR message to the LCS client. The LCS client responds with an MLP RSA message.

	B.
	The LCS manager sends an SLCANCEL message to the UE.

	C.
	For precise periodic services (as indicated in the PREQ), the LCS manager sends a PCANCEL message to the PS.


Change of serving positioning server

In this scenario, the PS initially serving the UE for AGPS no longer serves the cell ID area in which the UE is located. When detecting this, upon receipt of a PDINIT from the UE, the LCS manager cancels the session with the old PS and selects a new PS.

4.2.2.2 Successful PS handoff

In this scenario, the processing of the LCS session proceeds with the new PS, as shown in 
Figure 4–7. Note that the PS handoff remains transparent to the UE.
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Figure 4–7  Successful PS handoff

Message flow description

The following lettered paragraphs correspond to Figure 4–7.

	A.
	A periodic positioning session is proceeding normally between the UE and the PS.

	B.
	At some point in time, the UE sends a PDINIT (either for a UE-assisted Location request or for UE-based Assistance Data request). The LCS manager detects, based on the received cell information, that the initial PS can no longer serve this UE.

	C.
	The LCS manager sends a PCANCEL message to the old PS.

	D.
	The LCS manager selects the appropriate new PS and sends a PREQ.

	E.
	The new PS acknowledges the request.

	F.
	The LCS manager forwards the PDINIT received at step B to the new PS.

	G.
	The PD session proceeds between the new PS and the UE, unbeknownst to the UE.


4.2.2.3 Unsuccessful PS handoff

In this scenario, the new PS selected by the LCS manager either does not respond to the LCS manager request or responds with an error, as shown in Figure 4–8.
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Figure 4–8  Unsuccessful PS handoff
Message flow description

The following lettered paragraphs correspond to Figure 4–8.

	A. – D.
	This is the same scenario as in Section ‎4.2.4.1.

	E.
	The PS either does not respond or sends a PRESP with an error indication.

	F.
	The LCS manager sends an SLCANCEL to the UE.

	G.
	The LCS manager sends an MPL RSR message to the LCS client. The LCS client responds with an MLP RSA message.


Error cases

There are multiple error cases that need to be considered, some of them are:

· The LCS manager attempts to send an LCS INIT trigger to a legacy UE.

· The UE is unavailable and the LCS INIT trigger cannot be delivered.

· The UE rejects the LSC INIT trigger (i.e., because of privacy settings on the UE).

· The user rejects the request.

· A position estimate could not be obtained.

· The PS refuses to provide a session to the LCS manager.

· An ongoing PD session is aborted either by the UE or the PS.

For the first three cases, the LCS manager will simply time out and provide a timeout error to the LCS client (see Section 4.3.1). For the fourth case, the SLREJ passes up the lack of consent (see Section 4.3.2).

For the fifth case, there are multiple scenarios to consider depending on whether it is an immediate request or a periodic request, and whether the mode is UE-assisted or UE-based. The various cases are listed in Section 4.3.3. An example is not provided for the sixth case. For the seventh case, see Section 4.3.4.
4.2.3 Target UE unavailable/legacy UE/privacy on

Figure 4–9 illustrates the target UE unavailable/legacy UE/privacy on case.
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Figure 4–9  Target UE unavailable/legacy UE/privacy on

Message flow description

The following lettered paragraphs correspond to Figure 4–9.

	A.
	The LCS client issues an MLP location request, either immediate or periodic, to the LCS manager.

	B.
	The LCS manager and the corresponding LCS INIT message is sent to the UE.

	C.
	Since the target UE is not available or receptive to the request, the LT1 timer expires and the LCS manager sends either an MLP LIA or an MLP TLRA, depending on the use case, with the appropriate error cause to the LCS client.


4.2.4 User rejects

Figure 4–10 illustrates the user rejects case.
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Figure 4–10  User rejects

Message flow description

The following lettered paragraphs correspond to Figure 4–10.

	A.
	The LCS client issues an MLP location request, either immediate or periodic, to the LCS manager.

	B.
	The LCS manager and the corresponding LCS INIT message is sent to the UE.

	C.
	The user rejects the request by sending an SLREJ message to the LCS manager.

	D.
	The LCS manager sends either an MLP LIA or an MLP TLRA, depending on the use case, with the appropriate error cause to the LCS client.


4.2.5 Position estimate unattainable
This section describes the correct behavior for the various call flows presented in this document.

· Send a PDRPT with an error cause (see Figure 4–1)
· Send an SLRPT with an error cause (see Figure 4–2)
· Send a PDRPT with an error cause (see Figure 4–3)
4.2.6 PD session aborted

This scenario describes an ongoing PD session which is aborted by either the UE or the PS, as shown in Figure 4–11.
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Figure 4–11  PD session aborted
Message flow description

The following lettered paragraphs correspond to Figure 4–11.

	A.
	There is an ongoing PD message exchange for AGPS (either for an immediate or deferred location request) between the UE and PS.

	B.
	The UE or the PS sends a PDBORT. The PDBORT shall end the current PD message exchange between the UE and PS.

	C.
	The PS sends a PBORT to the LCS manager, with the error cause, and optionally, a position estimate, if available.

	D.
	In case of deferred location requests, if the error cause received at step C is final, i.e., it indicates that the PS aborted the overall session, the LCS manager sends an SLCANCEL to the UE. This step shall be skipped if the error cause indicates a temporary failure, i.e., the overall session is maintained.

	E.
	The LCS manager sends either an MLP LIA or an MLP TLRA, depending on the use case, with the appropriate error cause to the LCS client.


5 UE Resident Applications Call Flows

5.1 Immediate location service

5.1.1 UE-assisted/UE-based precise positioning successful case
Figure 5–1 illustrates a UE-assisted precise positioning successful case.
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Figure 5–1  UE-assisted/UE-based precise positioning successful case
Message flow description

The following lettered paragraphs correspond to Figure 5–1.

	A.
	For WAP applications, a WAP browser attempts to access location sensitive content.

	B.
	For WAP applications, the LCS client sends back an LCS trigger to the WAP browser.

	C.
	The UE-resident application invokes a local API and requests an immediate location. 

	D.
	If the UE is able to calculate the position locally without any interaction with the network, the API call is returned immediately. If the UE needs network assistance to determine a position estimate, the UE then initiates a location session to the LCS manager using the SLREQ message. The selected positioning mode (UE-assisted only or UE-based only) is indicated within the SLREQ message.

	
	The UE starts the UT1 timer.

	E.
	The LCS manager initiates a PREQ with cellinfo, positioning mode (taken from the SLREQ), device cap, etc., to the PS that serves the area associated with the target UE. The LCS manager starts the LT2 timer.

	F.
	The PS sends a PRESP back to the LCS manager and confirms that the PS is ready to process the location request identified by the session ID. The PS starts the PT1 timer and the LCS manager stops the LT2 timer.

	G.
	Upon receiving the confirmation of PRESP from the serving PS, the LCS manager sends an SLRESP message to the target UE. The UE stops timer UT1. The LCS manager starts timer LT3.

	H.
	The target UE sends a PDINIT message to the LCS manager which will forward it to the PS. The PDINIT message contains the cell ID, ad, and optionally a coarse position estimate. The UE starts timer UT2.

	I.
	The PS starts a precise positioning procedure by sending an RRLP Measure Position Request message within a PDMESS message. The UE stops the UT2 timer.

	J.
	The UE responds with either GSP pseudorange measurements within an RRLP Measure Position response which is within a PDMESS message.

	K.
	The PS sends a PRPT message to the LCS manager with the position estimate for the target UE. The LCS manager stops the LT3 timer.

	L.
	In UE-assisted cases, the PS completes the positioning procedure by sending the PDRPT message to the UE containing the position estimate. The PDRPT message is never sent when the UE operates in AGPS UE-based mode.

	M.
	The UE API returns the position estimate to the application.

	N.
	For WAP applications, the WAP browser re-requests the content; the position estimate is included in the request.

	O.
	For WAP applications, the LCS client downloads the requested content.


 Periodic location service

5.1.2 UE-based precise positioning successful case

Figure 5–2 illustrates a UE-based precise positioning successful case.
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Figure 5–2  UE-based precise positioning successful case

Message flow description

The following lettered paragraphs correspond to Figure 5–2.

	A.
	A UE-resident application invokes a local API and requests an immediate location.  

	B.
	The UE then initiates a location session to the LCS manager using the SLREQ message. The selected positioning mode (UE-based only) is indicated within the SLREQ message.

	
	The UE starts the UT1 timer.

	C.
	The LCS manager initiates a PREQ with cellinfo, positioning mode (taken from the SLREQ), device cap, etc., to the PS that serves the area associated with the target UE. The LCS manager starts the LT2 timer.

	D.
	The PS sends a PRESP back to the LCS manager and confirms that the PS is ready to process the location request identified by the sessionid. The LCS manager stops the LT2 timer.

	E.
	Upon receiving the confirmation of PRESP from the serving PS, the LCS manager sends an SLRESP message to the target UE. The UE stops timer UT1.

	When, and if, the UE needs assistance data it executes steps F through H.

	F.
	The target UE sends a PDINIT message to the LCS manager which will forward it to the PS. The PDINIT message contains the cell ID, ad, and optionally a coarse position estimate. The UE starts timer UT2.

	G.
	The PS starts an assistance data download procedure by sending an RRLP Assistance Data message within a PDMESS message. The UE stops the UT2 timer.

	H.
	The UE responds with an RRLP Assistance Data Ack message within a PDMESS message.

	I.
	The PS sends a PRPT message to the LCS manager with the session information.

	J.
	The UE API returns the first position estimate to the application.

	K.
	The UE API returns the second position estimate to the application.

	L.
	The UE API returns the Nth position estimate to the application.


	NOTE
	Steps F through I can occur repeatedly throughout the duration of the periodic fix whenever updated assistance data is required by the UE.


5.1.3 UE cancellation of periodic location services

Figure 5–3 illustrates the UE cancellation of periodic location services.
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Figure 5–3  UE cancellation of periodic location services

Message flow description

The following lettered paragraphs correspond to Figure 5–3.

	A.
	A periodic UE resident application is stopped by the user. 

	B.
	The UE sends an SLCANCEL message to the LCS manager. The message includes the sessionID and the cause for cancellation.

	C.
	The LCS manager sends a PCANCEL message to the PS.


5.1.4 LCS manager cancellation of periodic location services

Figure 5–4 illustrates the LCS manager cancellation of periodic location services.
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Figure 5–4  LCS manager cancellation of periodic location services

Message flow description

The following lettered paragraphs correspond to Figure 5–4.

	A.
	The LCS manager sends an SLCANCEL message to the UE. The message includes the sessionID and the cause for cancellation.

	B.
	The UE sends a notification to the application.

	C.
	The LCS manager sends a PCANCEL message to the PS.


5.2 Error cases

The following error cases are shown in this section:

· LCS manager authorization failure

· PS denies request to LCS manager

· PS denies request to UE (after PT2 expires)

· User rejects

Limited or no BSA coverage for a visited network during roaming scenarios should not usually be an error case, as the BSA is assumed to be able to provide a reference position based, at least, on the MCC/MNC. This allows for a UE-based RRLP session to be executed. In the case where there is a BSA lookup error, the UE will attempt to obtain a fix via the autonomous mode of GPS; the user will be notified and can cancel the autonomous session if they so desire.
If the visited network cannot provide any GPRS or WCDMA coverage, then the UE should derive a fix via the autonomous mode of GPS; the user will be notified and can cancel the autonomous session if they so desire.

5.2.1 Authorization failure

Figure 5–5 illustrates the authorization failure case.


[image: image17.emf]LCS

Manager

UE

App

A

B

SLREQ (sessionid, terminal cap, cellInfo,...)

D

C

UT1

SLRESP (sessionid, error cause,...)

LCS

Client

Target

UE

MS API Request (single/periodic fix,…)

MS API Response (error)

Positioning

Server

E

F

WAP HTTP Request

WAP HTTP Response (LCS trigger)


Figure 5–5  Authorization failure

Message flow description

The following lettered paragraphs correspond to Figure 5–5.

	A.
	For WAP applications, a WAP browser attempts to access location sensitive content.

	B.
	For WAP applications, the LCS client sends back an LCS trigger to the WAP browser.

	C.
	A UE-resident application invokes a local API and requests an immediate location.

	D.
	The UE then initiates a location session to the LCS manager using the SLREQ message.

	
	The UE starts the UT1 timer.

	E.
	The LCS manager denies the request and returns an SLRESP message containing the sessionid and error code.

	F.
	The UE API returns an error to the application.


5.2.2 PS denies request to LCS manager

Figure 5–6 illustrates the PS denies request to the LCS manager case.
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Figure 5–6  PS denies request to LCS manager

Message flow description

The following lettered paragraphs correspond to Figure 5–6.

	A.
	A UE-resident application invokes a local API and requests an immediate location.

	B.
	The UE then initiates a location session to the LCS manager using the SLREQ message.

	
	The UE starts the UT1 timer.

	C.
	The LCS manager requests resources be allocated from the PS.

	D.
	The PS responds to the PRESP with the sessionid and an error code stating the reason for denying the positioning request.

	E.
	The LCS manager returns an SLRESP message containing the sessionid and error code.

	F.
	The UE API returns an error to the application.


5.2.3 PS denies request to UE

Figure 5–7 illustrates PS denies request to UE.
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Figure 5–7  PS denies request to UE

Message flow description

The following lettered paragraphs correspond to Figure 5–7.

	A.
	In the case of periodic services the UE attempts to continue a session after PT2 has expired by sending a PDINIT to the PS to download new assistance data.

	B.
	The PS denies the request.

	C.
	The UE returns an error code to the application.


5.2.4 User rejects

Figure 5–8 illustrates the user rejects case.
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Figure 5–8  User rejects

Message flow description

The following lettered paragraphs correspond to Figure 5–8.

	A.
	A WAP browser attempts to access location sensitive content.

	B.
	The LCS client sends back an LCS trigger to the WAP browser. The user rejects the request for position. The browser returns the user to the previous back.


6 GPS Stay Warm Call Flow

6.1 GPS stay warm call flow

Figure 6–1 illustrates the case where the UE determines internally that it needs to refresh some of its GPS-related information (e.g., reference time, ephemeris information, etc.) outside the context of a position fix.
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Figure 6–1  GPS stay warm

Message flow description

The following lettered paragraphs correspond to Figure 6–1.

	A.
	The UE determines that its needs to refresh some of its GPS-related information (e.g., ephemeris, reference time, etc.) outside the context of a position fix. 

	B.
	The UE then initiates a location session to the LCS manager using the SLREQ message, with the position mode indicating GPS Assistance Data. Since the request is for assistance data for maintenance purposes, the UE does not include the Application ID parameter. 

	
	The UE starts the UT1 timer.

	C.
	The LCS manager initiates a PREQ with cellinfo, positioning mode (taken from the SLREQ), device cap, etc., to the PS that serves the area associated with the target UE. The LCS manager starts the LT2 timer.

	D.
	The PS sends a PRESP back to the LCS manager and confirms that the PS is ready to process the location request identified by the sessionid. The LCS manager stops the LT2 timer.

	E.
	Upon receiving the confirmation of PRESP from the serving PS, the LCS manager sends an SLRESP message to the target UE. The UE stops timer UT1.

	F.
	The target UE sends a PDINIT message to the LCS manager which will forward it to the PS. The PDINIT message contains the cell ID, ad, and optionally a coarse position estimate. The UE starts timer UT2.

	G.
	The PS starts an assistance data download procedure by sending an RRLP Assistance Data message within a PDMESS message. The UE stops the UT2 timer.

	H.
	The UE responds with an RRLP Assistance Data Ack message within a PDMESS message.

	I.
	The PS sends a PRPT message to the LCS manager with the session information.


7 Timers

Table 7‑1 through Table 7‑3 list timer values.

Table 7‑1  Timer values for network-initiated positioning

	Timer
	Default value (sec.)
	Set at
	Description
	Actions on expiration
	Notes

	LT1
	60
	LCSM
	From sending of WAP PUSH trigger to receipt of SLREQ
	· Clear session resources at LCSM

· Send MLP SLIA with failure to LCS client
	—

	LT2
	5
	LCSM
	From sending of PREQ to receipt of PRESP
	· Clear session resources at LCSM

· Send MLP SLIA with failure to LCS client
	—

	LT3
	36
	LCSM
	From sending of SLRESP to receipt of PRPT for a single fix precise positioning
	· Clear session resources at LCSM

· Send MLP SLIA with failure to LCS client
	LT3 is not set for periodic cases; instead, STOP_TIME is used at the LCSM to signal the end of a periodic session

	UT1
	10
	UE
	From sending of SLREQ to receipt of SLRESP
	Clear session resources at UE
	—

	UT2
	10
	UE
	From sending of PDINIT to receipt of PDMESS
	Clear session resources at UE
	—

	UT3
	15
	UE
	From sending of PDMESS to receipt of PDRPT
	Clear session resources at UE
	—

	PT1
	15
	PS
	From sending of PRESP to receipt of PDINIT
	· Clear session resources at PS

· Send PRPT to LCSM
	—

	PT2
	Duration
	PS
	From sending of PRESP
	Clear session resources at PS
	—


Table 7‑2  Events for network-initiated positioning

	Event
	Set at
	Description
	Actions on expiration

	STOP_TIME
	LCSM
	Specified by LCS client; end time for tracking session
	If number of fixes received from the UE < N, send SLCANCEL. Clear session resources at LCSM.


Table 7‑3  Timer values for UE-initiated positioning

	Timer
	Default value (sec.)
	Set at
	Description
	Actions on expiration
	Notes

	LT2
	5
	LCSM
	From sending of PREQ to receipt of PRESP
	· Clear session resources at LCSM 

· Send SLREP to UE
	—

	LT3
	36
	LCSM
	From sending of SLRESP to receipt of the final PRPT for a single fix precise positioning
	Clear session resources at LCSM
	LT3 is not set for periodic cases; instead, Duration is used at the LCSM to signal the end of a periodic session

	UT1
	10
	UE
	From sending of SLREQ to receipt of SLRESP
	Clear session resources at UE
	—

	UT2
	15
	UE
	From sending of PDINIT to receipt of PDMESS
	Clear session resources at UE
	—

	UT3
	15
	UE
	From sending of PDMESS (containing a Measure Position report) to receipt of PDRPT
	Clear session resources at UE
	—

	PT1
	15
	PS
	From sending of PRESP to receipt of PDINIT
	· Clear session resources at PS

· Send PRPT to LCSM
	—

	PT2
	Duration
	PS
	From sending of PRESP
	Clear session resources at PS
	—


8 Service Interactions

Table 8‑1 describes the handling of concurrent location requests. This text is informative; each carrier will ultimately need to specify their desired behavior.
The term priority, as used in Table 8‑1, relates to the Notification-Privacy Type parameter contained in the LCSINIT message. The value “Privacy override” has a higher priority than the other three values, all of which are at the same priority.

Table 8‑1  Handling of concurrent location requests

	Current LCS request being processed at the UE
	New incoming LCS request at the UE

	
	Any UE-resident request
	Immediate network-initiated request
	Periodic network-initiated request

	Any UE-resident request
	Reject the second request with indication “temporarily unavailable”
	Cancel UE-initiated application and process incoming LCSINIT
	Cancel UE-initiated application and process incoming LCSINIT

	Immediate network-initiated request
	Reject the second request with indication “temporarily unavailable”
	The LCSM should queue or reject requests of the same priority. If the second request is of higher priority, the UE shall cancel the first session and process the incoming LCSINIT.

If the UE receives a second LCSINIT for a request of equal priority, it will discard the LCSINIT associated with the second request and the LCSM will eventually time-out.
	The LCSM should queue or reject requests of the same priority. If the second request is of higher priority, the UE shall cancel the first session and process the incoming LCSINIT.

If the UE receives a second LCSINIT for a request of equal priority, it will discard the LCSINIT associated with the second request and the LCSM will eventually time-out.

	Periodic network-initiated request
	A pop-up display is provided to the user giving the user the option to cancel the ongoing request. If the user says yes, the new request is processed; if the user says no, the second request is rejected with the indication “temporarily unavailable”
	If the second request is of higher priority, the UE shall cancel the first session and process the incoming LCSINIT. If the UE receives a second LCSINIT for a request of equal priority, it will discard the LCSINIT associated with the second request and the LCSM will eventually time-out.

However, the LCSM should have some logic to handle this more gracefully. It could either:

· Respond with an error to the LCS client for the second request 

· Queue the second request (but this may take some time before the second request gets processed)

· Use, if acceptable, the result of the last or next periodic report to satisfy the second request

· Use control plane Cell-ID to satisfy the second request

In all cases, the handling remains transparent to the UE user plane processing.
	If the second request is of higher priority, the UE shall cancel the first session and process the incoming LCSINIT. If the UE receives a second LCSINIT for a request of equal priority, it will discard the LCSINIT associated with the second request and the LCSM will eventually time-out.

However, the LCSM should have some logic to handle this more gracefully and transparently from the UE. For example, the LCSM could either:

· Reject the second request

· Cancel the first request in order to satisfy the second request


A Multiple PDMESS Options
While the call flows in this specification only show a single pair of PDMESS messages, these PDMESS messages can be repeated. Each PDMESS message contains a single RRLP PDU, but in some cases multiple RRLP PDUs are required. There are two cases:

· Case 1, GPS Almanac when weekly rollover occurs – the Almanac data has to be sent out in two separate RRLP PDUs since RRLP uses a global week number for all the satellites in the same RLRP PDU. This is an RRLP protocol specification limitation.

· Case 2, GPS Navigation Model when there are more than 16 satellites – a single RRLP PDU can send GPS navigation Model for up to 16 satellites. To work around the RRLP protocol limitation, two separate RRLP PDUs must be sent.

These two cases manifest themselves in steps C and D and in steps G and H of the call flow illustrated in Figure 8–1. 
Another scenario that may lead to more than a simple two-PDMESS message exchange is when the UE still needs more assistance data after step E. This should not happen very often because the UE announced what kind of assistance data it needed in step B, but it is technically possible.
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Figure 8–1  PDMESS options
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