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The OMA Location WG defines SUPL Stage 1 requirements in OMA-LOC-SUPL-RD-V1. This contribution defines the SUPL Stage 2 specification to support the SUPL RD work. 
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1. Scope


The scope of this specification is to define the Architecture and Message Flows required for support of the User Plane Positioning in both CDMA and GSM networks. To that end generic Functional Components have been defined to provide a means to bridge the gap between 3GPP and 3GPP2 terminology.


Refer to Appendix A for an informative Service Layer mapping to the OMA SUPL Work Item [].


2. References


2.1 Normative References


		[CREQ]

		“Specification of WAP Conformance Requirements”. Open Mobile Alliance(. WAP‑221‑CREQ. URL:http//www.wapforum.org/ <to be replaced by an OMA ref when available>



		[OMA-MLP]

		“Mobile Location Protocol”. Open Mobile Alliance(. OMA-LIF-MLP‑v300. 



		[23.271]

		3GPP TS 23.271: "Functional stage 2 description of LCS"



		

		3GPP2 Stage 1 - Reference





2.2 Informative References


		

		IS-801



		

		RRLP



		

		RRC





3. Conventions, Definitions and abbreviations


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 “Error! Reference source not found.”, are normative, unless they are explicitly indicated to be informative.


3.2 Definitions


		Term

		Definition



		 

		



		 

		





3.3 Abbreviations



		WAP

		Wireless Application Protocol



		ANSI

		American National Standards Institute



		DTD

		Document Type Definition



		GMLC

		Gateway Mobile Location Center



		GMT

		Greenwich Mean Time 



		HTTP

		Hypertext Transfer Protocol 



		HTTPS

		HTTP Secure



		LCS

		Location Services



		MLC

		Mobile Location Center



		MLP

		Mobile Location Protocol



		MPC

		Mobile Positioning Center 



		MS

		Mobile Station



		MSID

		Mobile Station Identifier



		SSL

		Secure Socket Layer



		TLS

		Transport Layer Security



		URI

		Uniform Resource Identifier



		URL

		Uniform Resource Locator



		UTM 

		Universal Transverse Mercator



		WGS

		World Geodetic System



		XML

		Extensible Markup Language





4. General Service Description



Location service is typically associated with location service applications that provide a value-added service through knowledge of a mobile location to the subscriber of the service. For example, finding a restaurant in the area that the mobile is, or friend finder service.


Conventional location service, as defined in the standard organizations of mobile communications, is based on the signalling over the control plane, especially on the air interface. Due to the legacy in mobile networks, the cost of location service deployment is relatively high. 


It has been recognized in the location service industry that location service related signalling can be supported over user plane, i.e. using various user bearers, e.g. GPRS IP bearer or SMS, to overcome the constraints of control plane location service solutions. User plane location service solutions are not intended to replace control plane solutions but to provide an alternative.


The following table provides the characteristics of user plane location service solutions.


		CHRACTERISTICS

		

		Examples



		Bearer Independence

		

		IP, SMS



		Location Technology Independence

		

		A-GPS, Cell-ID



		Standardised message flows for:

		- Mobile originated and mobile terminated fixes (i.e. initiation)

		Fix calculation initiated by an action on the terminal or by an action on another entity



		

		- Mobile based or mobile assisted fixes (i.e. calculation)

		Send measurements/assistance data to/from terminal, calculate on the terminal or on a server



		Message wrappers for:

		- Existing defined payloads where available

		3GPP RRLP, RRC, 3GPP2 IS801 A-GPS messages



		

		- New payloads as required and defined

		Send ‘assistance data’ to a mobile on request to enable a supplied known Identifier (e.g. Cell-ID) to be transformed to x,y for an application on the mobile



		Message extension mechanisms to supplement defined payloads

		Add implementation specific information elements as required



		Mechanisms to enable an implementation to comply with the Supplier’s business rules

		For an implementation which entities can initiate a fix, supply assistance data, obtain fix information



		Mechanisms to enforce Privacy Requirements determined by applicable Standards, local Regulations, applicable International Regulations and either the Subscriber or the End User preferences dependent on the business rules implemented.

		Subscriber preferences, 3GPP defined Subscriber Privacy Profile Register, 3GPP defined interactions on the mobile, 3GPP2 location information restrictions, EC regulations 





There are two types of location requests:


Immediate Location Request: Request for location where the LCS Server replies immediately to the LCS Client with the current location estimate if this could be obtained. 


Deferred Location Request: Request for location contingent on some current or future events where the response from the LCS Server to the LCS Client may occur some time after the request was sent. Deferred Location Request can be further categorized with the following types:

Periodic Location Request: Request for location contingent in a periodical basis with defined start time, stop time and interval etc.

Triggered Location Request: Request for location contingent based on certain defined condition(s).

Location service request can be initiated from network or mobile, the following table outlines the different scenarios that are used in this specification.


		Client


App

		UE-Initiated

		Network-Initiated



		UE Resident 

		LCS agent and LCS application are in the UE – Class 1.

		LCS agent in network and LCS applications in UE – Class 3



		Network Resident

		LCS agent in UE and LCS applications in network – Class 2

(“WAP UE-queried”)

		LCS agent and application in network – Class 4

(WAP, treated as NI-app)





5. User Plane Location Service Architecture


This section defines the Secure User Plane Architecture.


5.1 Functional Architecture


This section defines the Logical Functional Architecture of Secure User Plane.LCS Manager


A LCS Manager maps to a traditional standard GMLC/MPC and is responsible for providing the following services:


· Subscriber Privacy


· Application Authentication 


· Roaming Support


· Billing


· Interaction with the UE over a User Plane bearer 


An LCS Manager can be deployed standalone or can be contained within an existing GMLC/MPC as an enhanced service. 


Positioning Server


A Positioning Server maps to a traditional SMLC/PDE and is responsible for providing the following services:


· Support UE-Based and UE-Assist Position Calculation 


· Interaction with the UE over a User Plane bearer 
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Figure 1 - SUPL Functional Architecture

The messages between the UE and Positioning server may be proxied through the LCS Manager. This option will be referred to the proxy model. The model where the LCS Manager is not acting as a proxy between the UE and Positioning server will be referred to the non-proxy model.


5.2 Deployment Architecture


The previous section described the functional architecture, without indicating how the functional entities can be deployed. This section gives two different alternatives to SUPL deployment options:


The LCS Manager and Positioning Server are Logical Functional Entities. These two entities can be deployed within a single platform, which is called Integrated SUPL or they could be deployed separate, which is called Standalone SUPL. In the Integrated SUPL architecture the Llp interface is optional. 


Refer to Appendix B for an informative mapping of the SUPL architecture to existing 3GPP and 3GPP2 Architectures.


5.2.1 Integrated SUPL Deployment Architecture


In the Integrated deployment the LCS manager and Positioning server is deployed as one functional entity. In this deployment the UE communicates directly and only with the LCS manager over the Lup interface. 


The following figure gives and overview of the Integrated Deployment Architecture. There is no Llp interface, and the Lup between the LCS manager and the UE handles both Lup Service Management and Lup Position Determination.
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Figure 2 - SUPL Integrated Architecture


An Integrated Deployment does not require the implementation of the Llp interface. Due to the nature of the Integration of the Functional entities LCS-Manager and Positioning Server the message flow between the UE and the Integrated LCS-Manager/Positioning Server over the Lup interface is reduced and some of the Lup messages are not required. 


5.2.2 Standalone SUPL Deployment Architecture


In the Standalone deployment the LCS Manager and Positioning Server is deployed as seperate entites. 


Messages are exchanged between the LCS Manager and the Positioning Server via the Llp interface. 


Refer to Figure 1 - SUPL Functional Architecture for detail on the Standalone SUPL Deployment Architecture.


It is also possible for the LCS Manager to function as a Proxy for messages between the UE and the Positioning Server. When Proxy mode is used PD messages between the UE and the PS will be routed throught the LCS Manager.  



 SUPL UE Connection Management FFS


6. Signalling and Interfaces 


6.1 Llp


The Llp interface defines the protocol between the LCS Manager and the Positioning Server. This interface is used to enable a LCS Manager to request position calculation from a Positioning Server. 


The Llp Interface is an optional interface in the SUPL Architecture.


Table 1 shows the messages in the Llp Interface.


		Message Name/Description

		Optional/Required



		Position Request (PREQ)

		Required



		Position Response (PRESP)

		Required



		Position Report (PRPT)

		Required



		Position Cancellation (PCANC)

		Required



		Position Abort (PBORT)

		Required





Table 1 Llp Messages


6.2 Lup


6.2.1 Service Management 


The Lup Service Management interface serves as the interface between the LCS Manager and the UE. This interface is used to enable the LCS Manager to establish connection with the UE, perform Privacy Checking via User Consent on the mobile and possibly to direct the UE to the appropriate Positioning Determination Server for Positioning Calculation in the non-proxy model.


Table 2 shows the messages in the Lup Service Management interface.


		Message Name/Description

		Optional/Required



		LCS Initiation message (LCSINIT)

		Required



		Start Location Request (SLREQ)

		Required



		Start Location Response (SLRESP

		Required



		Start Location Cancellation (SLCANC)

		Required





Table 2 Lup Service Management


6.2.2 Positioning Determination


The Lup Positioning Determination interface serves as the interface between the Positioning Server and the UE. The interface is used to transport information used for the calculation of position in the UE or the Positioning Server. 


Table 3 shows the messages in the Lup Positioning Determination interface.


		Message Name/Description

		Optional/Required



		Position Determination Initiation (PDINIT)

		Required



		Position Determination Messaging (PDMESS)

		Required



		Position Determination Report (PDRPT)

		Required



		Position Determination Abort (PDBORT)

		Required





Table 3 Lup Positioning Determination

7. Network Initiated 


Network Initiated Flows are message flows where the Request for Location is done via Le/L1 interface to an LCS Manager.


7.1 Immediate Location Service


7.1.1 Precise Location Service


7.1.1.1 Precise Immediate Location Request
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 [add session termination message PDEND or PDCANCEL?]


Message Flow Description


A. LCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.


B. LCS Agent issues a MLP Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step L will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message. 


D. If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted permission when verification is required in LCS INIT.


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


The UE starts UT1 timer. 


E. When the R/H/V-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1.If the target subscriber has denied the location request in Step D, Step L will be returned with the applicable MLP return code, Step E to Step K are skipped. 


Otherwise, the R/H/V-LCS Manager initiates a Position Request (PREQ), with optional cellinfo, NMR, device cap etc., to the Positioning Server that serves the area where target UE is. The LCS Manager starts LT2 timer.


F. The Positioning Server sends a Position Response (PRESP) back to the R/H/V-LCS Manager, and confirms that Positioning Server is ready to process the location request identified by sessionid. The Positioning Server starts PT1 Timer and the LCS Manager stops LT2 timer.


G. Upon receiving the confirmation of PRESP from the serving Positioning Server, the R/H/V-LCS Manager sends a Start Location Response (SLRESP) with the address of the serving Positioning Server if direct communication between the serving Positioning Server and the target UE is required, and optional posmode to the target UE. The UE stops timer UT1. The LCS Manager start LT1 timer.


H. The target UE initiates Position Determination Initiation (PDINIT) to the serving Positioning Server indicated in SLRESP, or to R/H/V-LCS Manager, which will forward to the Positioning Server. The PDINIT message optionally contains cell id, ad. The UE starts UT2 timer.


I. The Positioning Server may send a Position Report to the LCS Manager with an interim position, if available.


J. The Positioning Server and the target UE start a precise positioning procedure by exchanging Position Determination Messaging (PDMESS) messages. The positioning procedure may be RRLP, IS-801, or RRC based transaction, while RRLP, IS-801 or RRC protocol will be tunnelled in PDMESS. The UE Stops UT2 timer.


K. The Positioning Server may send a Position Report (PRPT) to the R/H/V-LCS Manager with the location information from the target UE. The LCS Manager stops LT3 timer.


L. Upon receiving the required position estimates from the Position Report (PRPT), the LCS Manager  sends the MLP SLIA with location estimates back to the LCS Agent.


M. LCS Agent can provide location information back to the location user. This step is optional.


7.1.2 Low-accuracy Location Service


7.1.2.1 Low-accuracy Immediate Location Request – UP 


LCS Manager does not support standard MAP Messaging to retrieve CellID from the Core Network
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Message Flow Description


.

A. LCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.


B. LCS Agent issues a MLP Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step L will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


D. If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted permission when verification is required in LCS INIT.


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


When the R/H-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1.


E. The LCS Manager sends SLRESP to UE for acknowledgement.


F. If the target subscriber has denied the location request in Step D, Step H will be returned with the applicable MLP return code, Step E to Step G are skipped. 


Otherwise, the LCS Manager initiates a Position Request (PREQ), with optional cellinfo, NMR, device cap etc., to the Positioning Server that serves the area where target UE is.


The LCS Manager Starts Timer LT2


G. The Positioning Server return low-accuarcy position of the UE in the Position Response (PRESP) back to the R/H-LCS Manager.


The LCS Manager Stops Timer LT2


H. Upon receiving the required position estimates from the Position Report (PRPT), it sends MLP SLIA with location estimates back to the LCS Agent.


I. LCS Agent can provide location information back to the location user. This step is optional and does not affect the rest of the flows.


7.1.2.2 Low-accuracy Immediate Location Request – UP and CP Combined - Option A 


LCS Manager supports standard MAP Messaging to retrieve CellID from the Core Network


[image: image5.png]LCS RHNV-LCS RIHN-Positioning | [ HLRIMSCY Target
Agent Manager Server VLR UE
N WAP HTTPIWSR Request
MLP LIR(msid, Ics-
B client-id. qos
- Core Network Positign Query
LT
o CellD Position Respgnse
MLP SLIA(posresul)
E

ponse (Location.







Message Flow Description


A. LCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.


B. LCS Agent issues a MLP Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step L will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The LCS Manager supports access to a Core Network and retrieved the CellID location directly from the Core Network. The LCS Manager Start LT1 Timer


D. The LCS Manager receives a response from the Core Network containing the CellID information The LCS Manager Stops LT1 Timer.

E. The LCS Manager determines that the position retrieved from the CN meets the requested QOP and returns the Position. If the LCS Manager determines that the QOP is not met then it could continue with a request to the Positioning Server and provide the Position Information to the Positioning Server.

F. LCS Agent can provide location information back to the location user. This step is optional and does not affect the rest of the flows. 


7.1.2.3 Low-accuracy Immediate Location Request – UP and CP Combined - Option B


LCS Manager supports standard MAP Messaging to retrieve CellID from the Core Network
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Message Flow Description


A. LCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.


B. LCS Agent issues a MLP Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step F will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


D. The LCS Manager receives the response from the UE and the response contains the CellInfo. The CellInfo meets the QOP requested. 


The UE Starts Timer UT1 and the LCS Manager Stops Timer LT1.


E. The LCS Manager respond to the UE informing the UE to close the session as there will be no need to continue with the Position calculation.


F. The LCS Manager has the capability to translate the CellInfo to a lat/lon and sends MLP SLIA with location estimates back to the LCS Agent.


G. LCS Agent can provide location information back to the location user. This step is optional and does not affect the rest of the flows.


7.1.3 Roaming Location Service


7.1.3.1 Precise Immediate Location Request by V-Positioning Server


In this roaming case the Visiting Positioning Server performs the Location Calculation.
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Message Flow Description


A. Upon receiving a location request from a location service enabled application, the LCS Agent may authenticate the application. If authentication is successful, the LCS Agent issues a MLP Location request  to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. 


B. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. By examining the received msid of the target subscriber, the R-LCS Manager can identify the Home-LCS Manager based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, however the details of the mechanism is out of the scope of this specification. The R-LCS Manager then forwards the location request to the Home-LCS Manager of the target subscriber, using Lr interface. If the R-LCS Manager determines that the LCS Agent is not authorized for this request, Step P will be returned with the applicable MLP return code.

C. On the receipt of the location request, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the H-LCS Manager does not authorize the application step O will be returned with the applicable error code. The H-LCS Manager then initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1 Timer. The H-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


D. If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request (SLREQ), with cell info and optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted when verification is required in LCS INIT.


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


When the H-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1 Timer.The UE starts the LT5 Timer.


E. If the target subscriber has denied the location request in Step D, Step O will be returned with the applicable MLP error, Step E to Step K are skipped. 


F. Otherwise, with the cell info from the target UE or via other way, the H-LCS Manager can determinate that the target UE is roaming.  Based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, the H-LCS Manager can identify the Visited-LCS Manager and initiates an Lr request to the Visited-LCS Manager. The H-LCS Manager starts the LT2 Timer.When receiving the Lr request, the Visited-LCS Manager initiates a Position Request (PREQ), with optional cellinfo, NMR, device cap etc., to the Positioning Server that serves the area where target UE is.


The V-LCS Manager starts the LT3 timer


G. The Positioning Server sends a Position Response (PRESP) back to the V-LCS Manager, and confirms that Positioning Server is ready to process the location request identified by sessionid.


The V-LCS Manager stops the LT3 timer. The Positioning Server starts the PT1 Timer.


H. Upon receipt of the Position Response message, the V-LCS Manager sends a Lr Response message to the home LCS Manager. The message includes the address of the Positioning Server. The H-LCS-Manager stops the LT2 Timer.


I. Upon receiving the confirmation of PRESP from the serving Positioning Server, the H-LCS Manager sends a Start Location Response (SLRESP) with the address of the serving Positioning Server if direct communication between the serving Positioning Server and the target UE is required, (or the address of the V-LCS Manager if proxy mode is used) and optional posmode to the target UE.


The UE Stops the LT5 Timer.


J. The target UE initiates Position Determination Initiation (PDINIT) to the serving Positioning Server indicated in SLRESP, or to V-LCS Manager, which will forward to the Positioning Server. The PDINIT message optionally contains cell id, ad.


The Positioning Server stops the PT1 Timer.


K. The Positioning Server may send a Position Report to the LCS Manager with an interim position, if available.


The V-LCS Manager starts the LT4 Timer.


L. The Positioning Server and the target UE start a precise positioning procedure by exchanging Position Determination Messaging (PDMESS) messages. The positioning procedure may be RRLP, IS-801, or RRC based transaction, while RRLP, IS-801 or RRC protocol will be tunnelled in PDMESS.


M. The Positioning Server may send a Position Report (PRPT) to the R/H/V-LCS Manager with the location information from the target UE.


The V-LCS Manager stops the LT4 Timer


N. Upon receiving the required position estimates from the Position Report (PRPT), Visited-LCS Manager forwards the location estimate to the Home-LCS Manager via Lr Report.


O. The Home-LCS Manager forwards the location estimate to Requesting-LCS Manager if the location estimate is allowed by the privacy settings of the target subscriber.


P. The Requesting-:LCS Manager sends MLP SLIA with location estimates back to the LCS Agent.


7.1.3.2 Precise Immediate Location Request by H-Positioning Server


In this roaming case the Home Positioning Server performs the Location Calculation.
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Message Flow Description


A. Upon receiving a location request from a location service enabled application, the LCS Agent may authenticate the application. If authentication is successful, the LCS Agent issues a MLP Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. 


B. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. By examining the received msid of the target subscriber, the R-LCS Manager can identify the Home-LCS Manager based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, however the details of the mechanism is out of the scope of this specification. The R-LCS Manager then forwards the location request to the Home-LCS Manager of the target subscriber, using Lr interface. If the R-LCS Manager determines that the LCS Agent is not authorized for this request, Step P will be returned with the applicable MLP return code.

C. On the receipt of the location request, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the H-LCS Manager does not authorize the application step O will be returned with the applicable error code. The H-LCS Manager then initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts T1 Timer. The H-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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. 


The H-LCS Manager starts the LT1 Timer.


D. If the target subscriber grants the location request, the UE starts positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request (SLREQ), with cell info and optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted when verification is required in LCS INIT.


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


The UE starts the UT1 Timer.


When the H-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1 Timer. If the target subscriber has denied the location request in Step D, Step N will be returned with the applicable MLP error, Step E to Step K are skipped. 


With the cell info from the target UE or via other way, the H-LCS Manager determines that the target UE is roaming, and selects a Positioning Server within the Home network to serve the UE 


E. The R/H/V-LCS Manager initiates a Position Request (PREQ), with optional cellinfo, NMR, device cap etc., to the Positioning Server that serves the area where target UE is. The LCS Manager starts LT3 timer.


F. The Positioning Server sends a Position Response (PRESP) back to the R/H/V-LCS Manager, and confirms that Positioning Server is ready to process the location request identified by sessionid. The Positioning Server starts PT1 Timer and the LCS Manager stops LT3 timer.


G. Upon receiving the confirmation of PRESP from the serving Positioning Server, the R/H/V-LCS Manager sends a Start Location Response (SLRESP) with the address of the serving Positioning Server if direct communication between the serving Positioning Server and the target UE is required, and optional posmode to the target UE. The UE stops timer UT1.


H. The target UE initiates Position Determination Initiation (PDINIT) to the serving Positioning Server indicated in SLRESP, or to R/H/V-LCS Manager, which will forward to the Positioning Server. The PDINIT message optionally contains cell id, ad, IS-801 PDU. The UE starts UT2 timer. The Positioning Server stops the PT1 Timer.


I. The Positioning Server sends a Position Response (PREQ) back to the V-LCS Manager and request that the LCS Manager translates the cellinfo received from the UE in the visited network. The Positioning Server starts the PT2.


J. The H-LCS Manager sends a Lr Request message to the home V-LCS Manager requested the translation of the cellinfo to a lat/lon. The H-LCS Manager starts the LT4 timer.


K. The V-LCS Manager translates the cellinfo and returns the lat/lon of the cellinfo. The H-LCS Manager stops the LT4 timer. The Positioning Server stops the PT2.


L. The H-LCS Manager returns the position information to the H-Positioning Server via the RESP.


M. The Positioning Server and the target UE start a precise positioning procedure by exchanging Position Determination Messaging (PDMESS) messages. The positioning procedure may be RRLP, IS-801, or RRC based transaction, while RRLP, IS-801 or RRC protocol will be tunnelled in PDMESS.


N. The Positioning Server may send a Position Report (PRPT) to the R/H/V-LCS Manager with the location information from the target UE.


O. Upon receiving the required position estimates from the Position Report (PRPT), Home-LCS Manager forwards the location estimate to the Requesting-LCS Manager via Lr Report.


P. The Requesting-:LCS Manager sends MLP SLIA with location estimates back to the LCS Agent.


7.1.3.3 Low Accuracy Immediate Location Request 
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Message Flow Description


A. Upon receiving a location request from a location service enabled application, the LCS Agent may authenticate the application. If authentication is successful, the LCS Agent issues a MLP Location requests to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. 


B. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. By examining the received msid of the target subscriber, the R-LCS Manager can identify the Home-LCS Manager based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, however the details of the mechanism is out of the scope of this specification. The R-LCS Manager then forwards the location request to the Home-LCS Manager of the target subscriber, using Lr interface. 

C. On the receipt of the location request, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step N will be returned with the applicable MLP return code. The H-LCS Manager then initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts T1 Timer. The H-LCS Manager shall indicate that cell info and optional TA and NMR are required. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


D. If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request (SLREQ), with cell info and optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted when verification is required in LCS INIT. As pos mode indicates only low accuracy positioning method is required, the UE considers the transaction is complete after the target UE sends SLREQ message.


If the target subscriber denies the location request, the UE initiates a location section to the LCS Manager with the denial indication.


When the H-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop T1 Timer.


E. If the target subscriber has denied the location request in Step D, Step L will be returned with the applicable MLP return code, Step E to Step G are skipped. 


Otherwise, with the cell info from the target UE or via other way, the H-LCS Manager can determinate that the target UE is roaming.  Based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, the H-LCS Manager can identify the Visited-LCS Manager and initiates an Lr request to the Visited-LCS Manager with the retrieved cell information.


F. When receiving the Lr request, the Visited-LCS Manager initiates a Position Request (PREQ), with optional cellinfo, NMR, device cap etc., to the Positioning Server that serves the area where target UE is.


G. The Positioning Server sends a Position Response (PRESP) back to the V-LCS Manager with location estimate that the Positioning Server has calculated based the information provided.


H. The Visited-LCS Manager forwards the location estimate to the Home-LCS Manager via Lr response.


I. Upon receiving the Lr Response from the serving Positioning Server, the H-LCS Manager sends a Start Location Response (SLRESP) with the session id indicating that the UE should release its resources as this transaction is now complete.


J. The Home-LCS Manager forwards the location estimate to Requesting-LCS Manager if the location estimate is allowed by  the privacy settings of the target subscriber.


K. The Requesting-:LCS Manager sends MLP SLIA with location estimates back to the LCS Agent.


7.1.4 Error Cases


7.1.4.1 Precise Immediate Location Request UE on Voice Call 


Notes:


1. The UE can support concurrent Voice and Packet Service


Message Flow Description
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A. The Target UE places a Voice Call. 


B. LCS Agent issues a MLP Location requests to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step L will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


D. As the target UE is on a voice call and cannot process precise positioning request, the target UE rejects the request by sending a SLREQ using SMS with an error cause. The UE does not expect a SLRESP at this time. The LCS Manager stops the LT1 timer at this point.


E. The R/H/V-LCS Manager sends a MLP LIA with poser to the LCS Agent.


7.1.4.2 Precise Immediate Location Target UE Unavailable
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Message Flow Description


A. LCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.


B. LCS Agent issues a MLP Location requests to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step L will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


D. As the target UE is not available, LT1 Timer in R/H/V-LCS Manager expires, the R/H/V-LCS Manager then sends a MLP LIA with poser to the LCS Agent.


E. LCS Agent provides error information back the application user indicating the location service is successful.


7.1.4.3 Precise Immediate Location Positioning Server Failure
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A. Message Flow DescriptionLCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.


B. LCS Agent issues a MLP Location requests to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step L will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.


D. If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted when verification is required in LCS INIT.


If the target subscriber denies the location request, the UE initiates a location section to the LCS Manager with the denial indication.


When the R/H/V-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1. The UE starts UT1 timer.


E. If the target subscriber has denied the location request in Step D, Step L will be returned with the applicable MLP return code, Step E to Step K are skipped. 


Otherwise, the LCS Manager initiates a Position Request (PREQ), with optional cellinfo, NMR, device cap etc., to the Positioning Server that serves the area where target UE is.


F. The Positioning Server is not available and the LCS Manager times out after T6. The LCS Manager must notfy the UE that is should release its resources, as the Positioning Server is not available. The UE Stops UT1 Timer


G. The LCS Manager returns an error to the SLIA response.


H. LCS Agent returns the appropriate error back to the location user. This step is optional and does not affect the rest of the flows.


7.2 Deferred Location Service


7.2.1 Precise Location Service


7.2.1.1 Periodic Precise Location Request 
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Notes:


1. This scenario illustrates the case where the position estimates are computed and provided by the UE (e.g. UE-based AGPS). If the position estimates were computed by the network (e.g. UE-assisted GPS), the Position determination messaging would take place at each reporting interval and the Position Server would report the position estimates in the PRPT message at the end of each position determination messaging exchange. .


Message Flow Description


A. LCS Agent issues a MLP Triggered Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for a triggered location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step D will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


B. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. In this scenario the LCS Manager has determined that precise location estimates are required for the positioning session. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.  


C.  If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted permission when verification is required in LCS INIT. 


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


The UE starts UT1 timer. 


When the R/H/V-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1.


D. The LCS Manager sends a Triggered Location Reporting Answer to the LCS Agent indicating that the positioning session is proceeding.
Note: Instead, this message can be sent after the PRESP received at step F.


E. The R/H/V-LCS Manager sends a Position Request message to the Positioning Server.  The message indicates that precise positioning is required, and includes the duration for the periodic reporting.  Assistance data and cell information may be included if available. The LCS Manager starts LT2 timer


F. The Positioning Server sends a Position Response (PRESP) back to the R/H/V-LCS Manager, and confirms that Positioning Server is ready to process the precise location request identified by sessionid. The Positioning Server starts PT1 Timer and the LCS Manager stops LT2 timer


G. Upon receiving the confirmation of PRESP from the serving Positioning Server, the R/H/V-LCS Manager sends a Start Location Response (SLRESP) with the address of the serving Positioning Server if direct communication between the serving Positioning Server and the target UE is required, and optional posmode to the target UE. The UE stops timer UT1.


H. The UE sends a Position Determination Initiation message to the Positioning Server.  This message may include current cell information, assistance data, and the protocol, such as IS-801, to be used.


I. The Positioning Server may send a Position Report to the LCS Manager with an interim position, if available.


J. The UE and Positioning Server exchange Position Determination Messaging to provide data needed to acquire the precise location.


K. On completion of the session, the Positioning Server sends a Position Report to the LCS Server with information on the session just completed.


L. The UE sends a Position Determination Initiation message with the position estimate to the Positioning Server.


M. The Positioning Server sends a Position Report containing the first position estimate to the LCS Manager.


N. The LCS Manager sends a Triggered Location Report containing the position estimate to the LCS Agent.


O. After the specified reporting interval has elapsed, the UE sends a Position Determination Initiation message containing the next position estimate to the Positioning Server.


P. The Positioning Server forwards the position to the LCS Manager in a Position Report message.


Q. The LCS Manager sends a Triggered Location Report containing the position estimate to the LCS Agent.


R. After the specified reporting interval has elapsed, the UE sends a Position Determination Initiation message containing the next position estimate to the Positioning Server.


S. As needed the UE and Positioning Server exchange Position Determination Messaging to provide data needed to acquire the precise location.


T. On completion of each session, the Positioning Server sends a Position Report to the LCS Server with information on the session just completed.


U. The UE continues to provide Position Determination Initiation messages with a current position estimate to the Positioning Server at each interval until the final position is provided.


V. The Positioning Server forwards each position to the LCS Manager in a Position Report until the final position is provided.


W. The LCS Manager sends a Triggered Location Report with the final position to the LCS Agent.


[Include extra call flows for Triggering if appropriate] FFS


[Update Periodic call flows to include UE Assisted and also hybrid UE Based/UE Assisted] FFS


[Include Cell ID as trigger criteria] FFS


7.2.2 Low-Accuracy Location Service


7.2.2.1 Periodic Low-accuracy Location Request 
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Notes:


1. The LCS Manager can act as a Proxy to the Positioning Server. When proxy mode is used the PD messages between the UE and PS go through the LCS Manager as shown by the dotted lines.

Message Flow Description


A. LCS Agent issues a MLP Triggered Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for a triggered location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step D will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request. 


B. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. In this scenario the LCS Manager has determined that precise location estimates are required for the positioning session. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message.  


C. Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted permission when verification is required in LCS INIT. 


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


The UE starts UT1 timer. 


When the R/H/V-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1.


D. The LCS Manager sends a Triggered Location Reporting Answer to the LCS Agent indicating that the positioning session is proceeding.
Note: Instead, this message can be sent after the PRESP received at step F.


E. The LCS Manager sends a Position Request message to the Positioning Server.  The message indicates that low-accuracy positioning is required, and includes the duration for the periodic reporting and cell information.


F. The Positioning Server responds with a Position Response indicating that it is ready to support positioning for the UE.


G. The LCS manager sends a Start Location Response message to the UE with the Positioning Server address.  The positioning mode may be included (e.g. if different from the positioning mode at step B).


H. The Positioning Server calculates the position from the information provided in the Position Request sends a Position Report with the position to the LCS Manager. Note: the position estimate could be sent at step F in the PRESP message.


I. The LCS Manager sends a Triggered Location Report containing the first position estimate to the LCS Agent.


J. After the specified reporting interval has elapsed, the UE sends a Position Determination Initiation message containing cell information to calculate the next position estimate to the Positioning Server.


K. The Positioning Server calculates the position and sends it to the LCS Manager in a Position Report message.


L. The LCS Manager sends a Triggered Location Report containing the position estimate to the LCS Agent.


M. The UE continues to provide Position Determination Initiation messages with current cell information to the Positioning Server at each interval until information for the final position is provided.


N. The Positioning Server calculates the current location for each new set of cell information and sends each position to the LCS Manager in a Position Report until the final position is provided.


O. The LCS Manager sends a Triggered Location Report with the final position to the LCS Agent.


7.2.3 Roaming Location Service


7.2.3.1 Precise Deferred Location Request


7.2.3.1.1 Periodic Precise Location Request
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Notes:


1. This scenario illustrates the case where the position estimates are computed and provided by the UE (e.g. UE-based AGPS). If the position estimates were computed by the network (e.g. UE-assisted GPS), the Position determination messaging would take place at each reporting interval and the Position Server would report the position estimates in the PRPT message at the end of each position determination messaging exchange.


Message Flow Description


A.  LCS Agent issues a MLP Triggered Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for a triggered location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step D will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request


B. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. In this scenario the LCS Manager has determined that precise location estimates are required for the positioning session. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message 


C. Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted permission when verification is required in LCS INIT. 


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


The UE starts UT1 timer. When the R/H/V-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1. 


D. The LCS Manager sends a Triggered Location Reporting Answer to the LCS Agent indicating that the positioning session is proceeding.
Note: Instead, this message can be sent after the Lr response received at step H.


E. The LCS Manager determines that it is not the current serving LCS Manager for the UE.  It determines the correct visited LCS Manager and sends a Lr Request to the visited LCS Manager with information about the request, and information provided by the UE in the Start Location Request.


F. The visited LCS Manager sends a Position Request message to the Positioning Server.  The message indicates that precise positioning is required, and includes the duration for the periodic reporting.  Assistance data and cell information may be included if available.


G. The Positioning Server responds with Position Response message indicating that it is ready to support precise positioning for the UE.


H. On receipt of the Position Response message, the visited LCS Manager sends a Lr Response message to the home LCS Manager.  The message includes the address of the Positioning Server.


I. On receipt of the Lr Response message, the home LCS Manager sends a Start Location Response message to the UE with the Positioning Server address.  The positioning mode may be included (e.g. if different from the positioning mode at step B).


J. The UE sends a Position Determination Initiation message to the Positioning Server.  This message may include current cell information, assistance data, and the protocol, such as IS-801, to be used.


K. The Positioning Server may a Position Report to the LCS Manager containing an interim position estimate if available.


L. The visited LCS Manager forwards the information from the Position Report to the home LCS Manager.


M. The UE and Positioning Server exchange Position Determination Messaging to provide data needed to acquire the precise location.


N. On completion of the session, the Positioning Server sends a Position Report to the visited LCS Server with information on the session just completed.


O. The visited LCS Manager forwards the information from the Position Report to the home LCS Manager in a Lr Report.


P. The UE sends a Position Determination Initiation message with the first position estimate to the Positioning Server.


Q. The Positioning Server sends a Position Report containing the first position estimate to the visited LCS Manager.


R. The visited LCS Manager forwards the position information from the Position Report to the home LCS Manager in a Lr Report.


S. The home LCS Manager sends a Triggered Location Report containing the first position estimate to the LCS Agent.


T. After the specified reporting interval has elapsed, the UE sends a Position Determination Initiation message containing the next position estimate to the Positioning Server.


U. The Positioning Server forwards the position to the visited LCS Manager in a Position Report message.


V. The visited LCS Manager forwards the position information from the Position Report to the home LCS Manager in a Lr Report.


W. The home LCS Manager sends a Triggered Location Report containing the position estimate to the LCS Agent.


X. As needed the UE and Positioning Server exchange Position Determination Messaging to provide data needed to acquire the precise location.


Y. On completion of each session, the Positioning Server sends a Position Report to the visited LCS Server with information on the session just completed.


Z. The visited LCS Manager forwards the session information from the Position Report to the home LCS Manager in a Lr Report.


AA. The UE continues to provide Position Determination Initiation messages with a current position estimate to the Positioning Server at each interval until the final position is provided.


AB. The Positioning Server forwards each position to the visited LCS Manager in a Position Report until the final position is provided.


AC. The visited LCS Manager forwards the final position information from the Position Report to the home LCS Manager in a Lr Report.


AD. The home LCS Manager sends a Triggered Location Report with the final position to the LCS Agent.


7.2.3.2 Low-Accuracy Deferred Location Request


7.2.3.2.1 Periodic Low-Accuracy Location Request
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Message Flow Description


A. LCS Agent issues a MLP Triggered Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for a triggered location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step D will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request


A. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts LT1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. In this scenario the LCS Manager has determined that precise location estimates are required for the positioning session. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message 


B. Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted permission when verification is required in LCS INIT. 


If the target subscriber denies the location request, the UE initiates a location session to the LCS Manager with the denial indication.


The UE starts UT1 timer. When the R/H/V-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1.


C. The home LCS Manager sends a Triggered Location Reporting Answer to the LCS Agent indicating that the positioning session is proceeding.
Note: Instead, this message can be sent after the Lr response received at step H.


D. The LCS Manager determines that it is not the current serving LCS Manager for the UE.  It determines the correct visited LCS manager and sends a Lr Request to the visited LCS Manager with information about the request, and information provided by the UE in the Start Location Request


E. The visited LCS Manager sends a Position Request message to the Positioning Server.  The message indicates that low-accuracy positioning is required, and includes the duration for the periodic reporting and cell information.


F. The Positioning Server responds with a Position Response indicating that it is ready to support positioning for the UE.


G. The visited LCS Manager sends a Lr Response message confirming that the Positioning Server is ready, and providing the address of the Positioning Server.


H. The home LCS manager sends a Start Location Response message to the UE with the Positioning Server address.  The positioning mode may be included (e.g. if different from the positioning mode at step B).


I. The Positioning Server calculates the position from the information provided in the Position Request sends a Position Report with the position to the visited LCS Manager. Note: the position estimate could be sent at step G in the PRESP message.


J. The visited LCS Manager forwards the position to the home LCS Manager in a Lr Report message.


K. The home LCS Manager sends a Triggered Location Report containing the first position estimate to the LCS Agent.


L. After the specified reporting interval has elapsed, the UE sends a Position Determination Initiation message containing cell information to calculate the next position estimate to the Positioning Server.


M. The Positioning Server calculates the position and sends it to the visited LCS Manager in a Position Report message.


N. The visited LCS Manager forwards the position to the home LCS Manager in a Lr Report message.


O. The home LCS Manager sends a Triggered Location Report containing the next position estimate to the LCS Agent.


P. The UE continues to provide Position Determination Initiation messages with current cell information to the Positioning Server at each interval until information for the final position is provided.


Q. The Positioning Server calculates the current location for each new set of cell information and sends each position to the visited LCS Manager in a Position Report until the final position is provided.


R. The visited LCS Manager forwards the final position to the home LCS Manager in a Lr Report message.


S. The home LCS Manager sends a Triggered Location Report with the final position to the LCS Agent.


7.2.4 Cancellation of Deferred Location Request


SLCANC = Start Location Cancellation


7.2.4.1 Cancellation from Network-based LCS Agent
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Notes:


1. The order of steps B and C can be reversed.


2. When the UE is not roaming, the Lr CANCEL does not exist, and the PCANC is sent by the H-LCS manager instead of the V-LCS manager (V-LCS manager and H-LCS manager are combined).


Message Flow Description


a. The LCS Agent issues a MLP RSR to the home LCS Manager. The home LCS Manager responds with a MLP RSA message.


b. The home LCS Manager sends a SLCANC message to the UE.


c. If the UE is roaming, the home LCS Manager sends a Lr CANCEL message to the visited LCS Manager.


d. The visited (serving) LCS Manager sends a PCANC message to the Positioning Server.


7.2.4.2 Cancellation from the UE-based LCS Agent
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Notes:


1. The order of steps B and C can be reversed.


2. When the UE is not roaming, the Lr CANCEL does not exist, and the PCANC is sent by the H-LCS manager instead of the V-LCS manager (V-LCS manager and H-LCS manager are combined).


Message Flow Description


a. UE sends a SLCANC message to the home LCS Manager.  The message includes the sessionID and the cause for cancellation.


b. The home LCS Manager sends a MLP RSR message to the LCS AgentAgent. The LCS Agent responds with a MLP RSA message.


c. If the UE is roaming, the home LCS Manager sends a Lr CANCEL message to the visited LCS Manager.


d. The visited (serving) LCS Manager sends a PCANC message to the Positioning Server.


7.2.4.3 Cancellation from the home LCS Manager
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Notes:


1. The order of steps A, B and C can be reversed.


2. When the UE is not roaming, the Lr CANCEL does not exist, and the PCANC is sent by the H-LCS manager instead of the V-LCS manager (V-LCS manager and H-LCS manager are combined).


Message Flow Description


A. The home LCS Manager sends a MLP RSR message to the LCS Agent. The LCS Agent responds with a MLP RSA message.


B. The home LCS Manager sends a SLCANC message to the UE.


C. If the UE is roaming, the home LCS Manager sends a Lr CANCEL message to the visited LCS Manager.


D. The visited (serving) LCS Manager sends a PCANC message to the Positioning Server.


7.2.4.4 Cancellation from the visited LCS manager
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Notes:


1. The order of steps C and D can be reversed.


2. When the UE is not roaming, the Lr CANCEL does not exist, and the PCANC is sent by the H-LCS manager instead of the V-LCS manager (V-LCS manager and H-LCS manager are combined).


Message Flow Description


A. The visited LCS Manager sends a Lr CANCEL message to the home LCS Manager.


B. The visited (serving) LCS Manager sends a PCANC message to the Positioning Server.


C. The home LCS Manager sends a MLP RSR message to the LCS Agent. The LCS Agent responds with a MLP RSA message.


D. The home LCS Manager sends a SLCANC message to the UE.


7.2.5 Roaming Location Service


The following error cases are situations in which the roaming UE roams out of the area covered by the Positioning Server.  This can be detected by the handset in one of two ways:


· The handset is unable to access the Positioning Server and the CellID has changed since the initial SLREQ was sent.


· The Positioning Server returns an error to the handset indicating that the current CellID is not covered, or is not found in the data at the Positioning Server.


The UE sends a new Start Location Request message to the home LCS Manager, and the session resumes with a new visited LCS Manager and Positioning Server.


7.2.5.1 Precise Location Request – UE detects error
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Notes:


1. Steps D and E may occur at a later point in the call flow.


2. The LCS Manager can act as a Proxy to the Positioning Server. When proxy mode is used the PD messages between the UE and PS go through the LCS Manager as shown by the dotted lines.

Message Flow Description


A. A periodic location session for a roaming UE using precise positioning is proceeding normally.


B. The handset detects an error that may indicate that it has roamed into a new Positioning Server serving area.  Possible errors are: 1) the UE is unable to access the Positioning Server and the CellID has changed since the initial SLREQ was sent, or 2). the Positioning Server returns an error to the handset indicating that the current CellID is not covered, or is not found in the data at the Positioning Server.


C. The UE sends a new Start Location Request message to the home LCS Manager with current cell information and an error indication.  The message may optionally include assistance data and network measurement reports.


D. The home LCS Manager examines the cell information and determines that the UE has roamed into a new serving area.  The home LCS Manager issues a Lr CANCEL message to the original visited LCS Manager for the session.


E. On receipt of the Lr CANCEL message, the original visited LCS Manager sends a PCANC message to the original Positioning Server.


F. The LCS Manager determines the correct visited LCS manager for the UE’s current location and sends a Lr Request to the new visited LCS Manager with information about the request, and information provided by the UE in the Start Location Request.  The message includes duration information, adjusted to reflect the remaining time for the periodic positioning session.


G. The new visited LCS Manager sends a Position Request message to the Positioning Server.  The message indicates that precise positioning is required, and includes the adjusted duration for the remainder of periodic reporting.  Assistance data and cell information may be included if available.


H. The new Positioning Server responds with Position Response message indicating that it is ready to support precise positioning for the UE.


I. On receipt of the Position Response message, the new visited LCS Manager sends a Lr Response message to the home LCS Manager.  The message includes the address of the new Positioning Server.


J. On receipt of the Lr Response message, the home LCS Manager sends a Start Location Response message to the UE with the address of the new Positioning Server.  The positioning mode may be included.


K. The UE sends a Position Determination Initiation message to the new Positioning Server.  This message may include current cell information, assistance data, and the protocol, such as IS-801, to be used.


L. The Positioning Server sends a Position Report to the new visited LCS Manager.


M. The visited LCS Manager forwards the information from the Position Report to the home LCS Manager.


N. The UE and Positioning Server exchange Position Determination Messaging to provide data needed to acquire the precise location.


O. On completion of the session, the Positioning Server sends a Position Report to the visited LCS Server with information on the session just completed.


P. The visited LCS Manager forwards the information from the Position Report to the home LCS Manager in a Lr Report.


Q. The UE sends a Position Determination Initiation message with the next position estimate of the series to the Positioning Server.


R. The Positioning Server sends a Position Report containing the position estimate to the visited LCS Manager.


S. The visited LCS Manager forwards the position information from the Position Report to the home LCS Manager in a Lr Report.


T. The home LCS Manager sends a Triggered Location Report containing the position estimate to the LCS Agent.


U. The call flow continues until the final position estimate has been delivered to the LCS Agent.


7.2.5.2 Low-accuracy Location Request – UE detects error
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Notes:


1. Steps D and E may occur at a later point in the call flow.


2. The LCS Manager can act as a Proxy to the Positioning Server. When proxy mode is used the PD messages between the UE and PS go through the LCS Manager as shown by the dotted lines.

Message Flow Description


A. A periodic location session for a roaming UE using low-accuracy positioning is proceeding normally.


B. The handset detects an error that may indicate that it has roamed into a new Positioning Server serving area.  Possible errors are: 1) the UE is unable to access the Positioning Server and the CellID has changed since the initial SLREQ was sent, or 2), the Positioning Server returns an error to the handset indicating that the current CellID is not covered, or is not found in the data at the Positioning Server.


C. The UE sends a new Start Location Request message to the home LCS Manager with current cell information and an error indication.  The message may optionally include network measurement reports.


D. The home LCS Manager examines the cell information and determines that the UE has roamed into a new serving area.  The home LCS Manager issues a Lr CANCEL message to the original visited LCS Manager for the session.


E. On receipt of the Lr CANCEL message, the original visited LCS Manager sends a PCANC message to the original Positioning Server.


F. The LCS Manager determines the correct visited LCS manager for the UE’s current location and sends a Lr Request to the new visited LCS Manager with information about the request, and information provided by the UE in the Start Location Request.  The message includes duration information, adjusted to reflect the remaining time for the periodic positioning session.


G. The new visited LCS Manager sends a Position Request message to the Positioning Server.  The message indicates that low-accuracy positioning is required, and includes the adjusted duration for the remainder of the periodic reporting session.  Cell information may be included if available.


H. The Positioning Server responds with a Position Response indicating that it is ready to support positioning for the UE.


I. The visited LCS Manager sends a Lr Response message confirming that the Positioning Server is ready, and providing the address of the Positioning Server.


J. The home LCS manager sends a Start Location Response message to the UE with the Positioning Server address.  The positioning mode may be included.


K. The Positioning Server calculates the position from the information provided in the Position Request sends a Position Report with the position to the visited LCS Manager. Note: the position estimate could be sent at step H in the PRESP message.


L. The visited LCS Manager forwards the position to the home LCS Manager in a Lr Report message.


M. The home LCS Manager sends a Triggered Location Report containing the next position estimate of the series to the LCS Agent.


N. After the specified reporting interval has elapsed, the UE sends a Position Determination Initiation message containing cell information to calculate the next position estimate to the Positioning Server.


O. The Positioning Server calculates the position and sends it to the visited LCS Manager in a Position Report message.


P. The visited LCS Manager forwards the position to the home LCS Manager in a Lr Report message.


Q. The home LCS Manager sends a Triggered Location Report containing the next position estimate to the LCS Agent.


R. The call flow continues until the final position estimate has been delivered to the LCS Agent.


7.2.6 Error Cases


FFS


8. UE Initiated


8.1.1 Trusted Environment


All call flows in this environment are precise location requests only in a trusted environment. A Trusted environment has the following constraints with regards to which use cases it can support:


· A LCS Client on the UE can only request the location of the UE it is running on. For Example, a friend finder application must not be allowed in this environment. For security reason, in a trusted environment, non-trusted application cannot be supported in a trusted environment, e.g. UE trusted LCS applications cannot coexist with UE non-trusted LCS applications or network based applications.


· These use cases can only be supported in environments where the operator has control over what applications are run on a UE.


8.1.1.1 Immediate/Deferred Position Request


Scenario applies for roaming, non-roaming, periodic and non-periodic.  For the periodic case steps B-C can be repeated for any number periodic requests.
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates the positioning process with the Positioning Server.  The UE creates the sessionid and provides all the necessary cell information to the Positioning Server for seeding.  The appid, ad and is-801 parameters are optional and are not sent by the UE for this call flow. A timer is started by the UE to wait for the first PDMESS message coming from the PS.


C. The Positioning Server and the UE exchange location calculation information and determine location.


D. The Positioning Server may send the calculated position to the UE if the location calculation is performed by the PS.


8.1.1.2 Immediate/Deferred WAP Position Request
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A. A standard HTTP/WSP request for content is sent to the Content Provider.


B. The content provider recognizes the request for location is required to fulfil the request and is “smart”
 enough to initiate the location process by sending the LCSINIT message containing the PS address of the serving Positioning Server.  


C. The UE creates the sessionid and provides all the necessary cell information to the Positioning Server for seeding.  The appid, ad and is-801 parameters are optional and are not sent by the UE for this call flow. A timer is started by the UE to wait for the first PDMESS message coming from the PS.


D. The Positioning Server and the UE exchange location calculation information and determine location.


E. The Positioning Server may send the calculated position to the UE if the location calculation is performed by the PS.


8.1.2 Non-Trusted Environment


Author Note: 


1. The H-LCS Manager must authenticate the UE based LCS Client, however, the mechanism for performing this is for further study.

2. In order to authenticate the UE based LCS Client, the subscriber’s identifier should be provided by the UE. However, the information should be passed in a secure manner, the details of what the identity is and how the identifier should be passed is for further study.

8.1.2.1 Immediate Location Service


8.1.2.1.1 Immediate Precise Position Request
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A. LCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.

B. DNS Query for the IP address of the serving Positioning Server.


C. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap and posmode to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.

D. The LCS Manager will request resources be allocated from the Positioning Server.  The LCS Manager sends a cell/location seed for the Positioning Server and the requested position mode of the UE. A timer is started by the LCS Manager to wait for the PRESP message coming from the PS.


E. The Positioning Server responds to the PDREQ with the sessionid indicating that the Positioning Server can handle the position request for the UE.  At this point a timer is started to wait for the initial PDINIT message to arrive from the UE.


F. The LCS Manager sends the SLRESP message to the UE containing the sessionid and the address of the serving Positioning Server.  The UE will use this address to contact the Positioning Server to begin the positioning process.  


G. The UE initiates the positioning process with the Positioning Server.  The UE creates the sessionid and provides all the necessary cell information to the Positioning Server for seeding.  The appid, ad and is-801 parameters are optional and are not sent by the UE for this call flow. A timer is started by the UE to wait for the first PDMESS message coming from the PS.


H. The Positioning Server and the UE exchange location calculation information and determine location.


I. Any intermediate positioning results may be forwarded on to the LCS Manager for caching, logging, etc.  A final PRPT is sent to the LCS Manager detailing the session.


J. The Positioning Server may send the calculated position to the UE if the location calculation is performed by the PS.


K. LCS Agent can provide location information back to the location user. This step is optional and does not affect the rest of the flows.


[Subscriber identifier to LCS Manager needs to be decided FFS


· MSISDN


· IMSI


· IP Address


· TMSI / PTMSI]


[Equipment identifier may need to be sent to LCS. This could be an extra requirement on the protocol FFS


· IMEI


This is to inform the LCS Manager of handset capabilities. Is there another existing method of extracting this information] FFS


[A format for the Application identifier may need to be defined e.g.FFS


· Java – Appn ID + Digital certificate


· Symbian]


8.1.2.1.2 Immediate Low-accuracy Position Request
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap, posmode and qos to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The LCS Manager will request resources be allocated from the Positioning Server.  The LCS Manager sends the cell information to the Positioning Server and the requested qos of the UE. A timer is started by the LCS Manager to wait for the PRESP message coming from the PS.


D. The Positioning Server responds to the PDREQ with the sessionid and the low-accuracy position estimate.


E. The LCS Manager sends the SLRESP message to the UE containing the sessionid and the low-accuracy position estimate provided by the PS. 


8.1.2.2 Roaming Location Service


8.1.2.2.1 Roaming Immediate Position Request
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap and posmode to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The Home LCS Manager contacts, based on the coarse location information provided cell information, the Serving LCS Manager to check the availability/capability to handle the location request. A timer is started by the Home LCS Manager to wait for the Lr response message coming from the Serving LCS Manager.


D. The Serving LCS Manager will request resources be allocated from the Positioning Server.  The Serving LCS Manager sends a cell/location seed for the Positioning Server and the requested position mode of the UE. A timer is started by the LCS Manager to wait for the PRESP message coming from the PS.


E. The Positioning Server responds to the PDREQ with the sessionid indicating that the Positioning Server can handle the position request for the UE. At this point a timer is started to wait for the initial PDINIT message to arrive from the UE.


F. The Serving LCS Manager responds to the Home LCS Manager indicating that the location request can proceed.


G. The Home LCS Manager sends the SLRESP message to the UE containing the sessionid and the address of the Serving Positioning Server.  The UE will use this address to contact the Positioning Server to begin the positioning process. 


H. The UE initiates the positioning process with the Positioning Server.  The UE creates the sessionid and provides all the necessary cell information to the Positioning Server for seeding.  The appid, ad and is-801 parameters are optional and are not sent by the UE for this call flow. A timer is started by the UE to wait for the first PDMESS message coming from the PS.


I. The Positioning Server and the UE exchange location calculation information and determine location.


J. Any intermediate positioning results may be forwarded on to the LCS Manager for caching, logging, etc.  A final PRPT is sent to the LCS Manager detailing the session.


K. If an intermediate position result is received from the Serving LCS Manager this may be forwarded to the Home LCS Manager.


L. The Positioning Server may send the calculated position to the UE if the location calculation is performed by the PS.


8.1.2.3 Error Cases


8.1.2.3.1 Error - LCS Agent Validation Error
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap, posmode and qos to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The LCS Manager validates that the requesting LCS Agent is not valid and will return an SLRESP message containing the sessionid and the error code.  At this point the transaction is terminated. 


8.1.2.3.2 Error – Position Server Denies Request
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap, posmode and qos to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The LCS Manager will request resources be allocated from the Positioning Server.  The LCS Manager sends the cell information to the Positioning Server and the requested qos of the UE. A timer is started by the LCS Manager to wait for the PRESP message coming from the PS.


D. The Positioning Server responds to the PDREQ with the sessionid and an error code stating the reason for denying the request for positioning.


E. The LCS Manager will return an SLRESP message containing the sessionid and the error code.  At this point the transaction is terminated.


8.1.2.3.3 Error – Unknown SessionID
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap and posmode to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The LCS Manager will request resources be allocated from the Positioning Server.  The LCS Manager sends a cell/location seed for the Positioning Server and the requested position mode of the UE. A timer is started by the LCS Manager to wait for the PRESP message coming from the PS.


D. The Positioning Server responds to the PDREQ with the sessionid indicating that the Positioning Server can handle the position request for the UE.  At this point a timer is started to wait for the initial PDINIT message to arrive from the UE.


E. The LCS Manager sends the SLRESP message to the UE containing the sessionid and the address of the serving Positioning Server.  The UE will use this address to contact the Positioning Server to begin the positioning process. 


F. The UE initiates the positioning process with the Positioning Server.  The UE sends the sessionid  The appid, ad and is-801 parameters are optional and are not sent by the UE for this call flow.


G. The PS sessionid validation fails and sends a PDRPT message with an error code to the UE ending the transaction.


8.1.2.3.4 Error – Roaming Not Supported
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap and posmode to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The Home LCS Manager determines that it cannot satisfy the request for location and there is not a Serving PS that is available to handle the request either.  A SLRESP response message is sent to the UE indicating that the location request cannot be satisfied.


8.1.2.3.5 Error – Roaming Unable to Service Request
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap and posmode to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The Home LCS Manager contacts, based on the coarse location information provided cell information, the Serving LCS Manager to check the availability/capability to handle the location request. A timer is started by the Home LCS Manager to wait for the Lr response message coming from the Serving LCS Manager.


D. The Serving LCS Manager will request resources be allocated from the Positioning Server.  The Serving LCS Manager sends a cell/location seed for the Positioning Server and the requested position mode of the UE. A timer is started by the LCS Manager to wait for the PRESP message coming from the PS.


E. The Positioning Server responds to the PDREQ with the sessionid indicating that the Positioning Server can not handle the position request for the UE


F. The Serving LCS Manager responds to the Home LCS Manager indicating that the location request cannot proceed.


G. The Home LCS Manager sends the SLRESP message to the UE containing the sessionid and the error code informing the UE that the position request cannot be satisfied.


8.1.3 LCS Direct Access, deferred request


Modify the following diagram, by repeated the last 4 rows (PDinit, Llp Report, PDMESS, Llp Report)
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A. DNS Query for the IP address of the serving Positioning Server.


B. The UE initiates a positioning process with the LCS Manager.  The UE creates the sessionid to be used and sends the appid, cellinfo, termcap and posmode to the LCS Manager.  The ad and nmr are optional and are not sent in this call flow. A timer is started by the UE to wait for the SLRESP message response coming from theLCS Manager.


C. The LCS Manager will request resources be allocated from the Positioning Server.  The LCS Manager sends a cell/location seed for the Positioning Server and the requested position mode of the UE. A timer is started by the LCS Manager to wait for the PRESP message coming from the PS.


D. The Positioning Server responds to the PDREQ with the sessionid indicating that the Positioning Server can handle the position request for the UE. At this point a timer is started to wait for the initial PDINIT message to arrive from the UE.


E. The LCS Manager sends the SLRESP message to the UE containing the sessionid and the address of the serving Positioning Server.  The UE will use this address to contact the Positioning Server to begin the positioning process. 


F. The UE initiates the positioning process with the Positioning Server.  The UE creates the sessionid and provides all the necessary cell information to the Positioning Server for seeding.  The appid, ad and is-801 parameters are optional and are not sent by the UE for this call flow. A timer is started by the UE to wait for the first PDMESS message coming from the PS.


G. The Positioning Server and the UE exchange location calculation information and determine location.


H. Any intermediate positioning results may be forwarded on to the LCS Manager for caching, logging, etc.  A final PRPT is sent to the LCS Manager detailing the session.


I. The UE initiates another positioning process with the Positioning Server.  The UE creates the sessionid and provides all the necessary cell information to the Positioning Server for seeding.  The appid, ad and is-801 parameters are optional and are not sent by the UE for this call flow. A timer is started by the UE to wait for the PDMESS message coming from the PS.


J. The Positioning Server and the UE exchange location calculation information and determine location.


K. Any intermediate positioning results may be forwarded on to the LCS Manager for caching, logging, etc.  A final PRPT is sent to the LCS Manager detailing the session.


L. I-K can be repeated as many times as necessary to fulfil the UE request.


9. Security


Refer to OMA-LOC-2003-0286-SUPL-security -proposal  document for information on SUPL security discussion. The information described in the OMA-LOC-2003-0286-SUPL-security -proposal  will be included into this section once completed and agreed within OMA.


10. Routing and Addressing


10.1 Addressing resolution in the network


This section specifies the methods to enable:


· The Home LCS manager to determine which visited LCS manager will serve the MS possibly according to the MS’s current location  


· The Serving LCS manager (home or visited) to determine which Serving PS will serve the MS possibly according to the MS’s current location.


10.1.1 Home LCS Manager Resolving the Visited LCS Manager (roaming)


There are two methods for the Home LCS manager to determine the visited LCS manager:


Method 1:

Home LCS manager configuration possibly based on the PLMN-ID (GSM/UMTS) or SID (CDMA) provided in the Cell Information parameter received in the SLREQ message (for regional deployments), or based on any other methods that are beyond the scope of this document.


Method 2: 


Dynamic determination based on a DNS query using the Cell Identifier provided in the Cell Information parameter of the SLREQ message.


If method 2 is used, the Home LCS manager shall use a standard fully qualified domain name (FQDN) as specified in the following sections, one per air interface.


10.1.1.1 FQDN in GSM


When the cell identifier is in GSM format, the fully qualified domain name is the following:


 lac<value>. mnc<value>.mcc<value>.gsm.lcs_manager.net.


The lac number, which range is [0 – 65535], shall be padded with 0s to the left if needed so that the field results in exactly a 5-digit number.


The mnc and mcc numbers, which range is [0 -999], shall both be padded with 0s to the left if needed so that the field result in exactly a 3 digit number.


Example: If lac=568, mnc = 12 and mcc= 34 the fully qualified domain name will look like: 00568.012.034.lcs_manager.lcs.net.


10.1.1.2 FQDN in WCDMA


When the cell identifier is in WCDMA format, the fully qualified domain name is the following:


ci<value>. mnc<value>.mcc<value>.wcdma.lcs_manager.net.


The ci value, which range is [0 – 268 435 455], shall be padded with 0s to the left if needed so that the field results in exactly a 9 digit number.


The mnc and mcc numbers, which range is [0 -999], shall both be padded with 0s to the left if needed so that the field result in exactly a 3 digit number.


Example: If ci=4581, mnc = 12 and mcc= 33 the fully qualified domain name will look like: 000004581.012.033.wcdma.lcs_manager.lcs.net.


10.1.1.3 FQDN in CDMA


When the cell identifier is in CDMA format, the fully qualified domain name is the following:


nid<value>. sid<value>.CDMA.lcs_manager.net.


The nid and sid numbers, which range is [0-65 535], shall be padded with 0s from the left such that they each respectively result in a 5 digit number.


Example: If nid=5 and sid= 468 the fully qualified domain name will look like: 00005.00468.CDMA.lcs_manager.lcs.net.


10.1.2 Serving LSC Manager Resolving the Positioning Server


The Serving LCS Manager may use several criteria to determine the serving positioning server. 


The information may be pre-configured in the serving LCS manager (home or visited).


If the positioning server is determined through a DNS query the following FQDN shall be used, based on the serving cell identifier as input (in order to allow PS regional deployments):


Cell identifier in GSM format 


lac<value>. mnc<value>.mcc<value>.gsm.ps.net. 


Cell identifier in WCDMA format 


ci<value>. mnc<value>.mcc<value>.wcdma.ps.net. 


Cell identifier in CDMA format

nid<value>. sid<value>.CDMA.ps.net. 


The range and format of the different fields is the same as in section 10.1.1 


10.2 Addressing resolution in the UE


10.2.1 LCS manager direct access


For network initiated requests, the Home LCS manager shall provide in the SLINIT an address that the UE shall use to send the SLREQ message. The address shall contain a URL and, if there is no WAP GW, an IP address and port number. 


Additionally in the non-proxy mode, the SLRESP message shall contain a Positioning Server address that the UE shall use to contact the positioning server. The address shall contain an URL and, when there is no WAP GW, an IP address and port number.


For mobile initiated requests, the UE shall use a pre-defined URL at the HTTP transport level. At the IP transport level, when there is no WAP GW, the UE shall determine the IP address using one of the following methods in order to send the SLREQ to the Home LCS Manager:


· Through pre-provisioning in the UE


· Dynamically through DNS query. 


If the UE uses a DNS query to determine the IP address of the home LCS manager, the UE shall use a fully qualified domain name. It may be specified as follows (GSM/UMTS and CDMA):


mnc<value>. mcc<value>.home.lcs_manager.net. , where the mnc and mcc values are those of the UE’s IMSI.


When the UE performs IP address resolution through DNS query, the UE shall use one of the following methods to determine the address of the DNS server:


· Pre- provisioning in the UE


· The UE obtains the DNS address at packet data establishment (PPP session establishment in IS-835, PDP context establishment in GPRS/UMTS).


Question: Should the Home LCS manager port number should be specific or should the HTTP port numbers be re-used?


10.2.2 PS direct access


At the HTTP transport level the UE shall use a URL to access the positioning server. When there is a WAP GW, the URL shall contain the cell ID information in order to enable the WAP gateway to determine the serving positioning server based on geographical location (in order to enable regional deployments). When there is no WAP GW, the UE shall use a DNS query in order to obtain the PS IP address.


Note: The URL should be standardized….


When the UE performs IP address resolution through DNS query, the UE shall use the same FQDN as specified in section 10.1.2. Also it shall use one of the following methods to determine the address of the DNS server:


· Pre- provisioning in the UE


· The UE obtains the DNS address at packet data establishment (PPP session establishment in IS-835, PDP context establishment in GPRS/UMTS).


If the provisioning method is used, the UE shall at least be pre-provisioned with the address of the DNS server from its home network. Also optionally, based on roaming agreements and prior arrangements between carriers, the UE may be provisioned with local DNS server addresses which the UE can used when roaming. 


10.3 Dependencies with the underlying packet data network


10.3.1 CDMA packet data network (TIA/EIA/IS-835)


In CDMA, it is assumed that the underlying packet data network is compliant with TIA/EIA/IS-835.


10.3.2 GPRS/UMTS packet data network (3GPP TS 23.060)


In GSM/UMTS, it is assumed that the underlying packet data network is compliant with 3GPP TS 23.060.


There are two options:


· Either all the UE traffic, including the UE-PS traffic, is systematically routed through the UE home network (even when the UE roams).


· Or only the traffic related to the home network is routed to the home network (e.g. UE-Home LCS Manager traffic), with the UE-PS traffic being routed within the visited network. This latter case requires the UE to establish a PDP context using an APN associated with the visited network. In order to enable roaming the Network Identifier part of the APN (APN-NI) should be the same across all networks. Such APN-NI could be: local.supl


So the APN provided to the local GGSN (e.g. the visited network in case of roaming) will be: Local. supl.mnc<value>.mcc<value>.gprs, the mnc and mcc values being those of the visited network.

10.4 Network initiated trigger


10.4.1 WAP PUSH


For WAP PUSH over SMS details please refer to the following specification: http://www.openmobilealliance.org/wapdocs/wap-259-wdp-20010614-a.pdf


10.4.2 SMS


10.4.2.1 General


MT-SMS is used to send the SLINIT when WAP PUSH is not used. 


MO-SMS is used in the absence of packet data coverage either in response to a MT-SMS or for deferred reporting, e.g. for sending PDRPT messages. In the first case, the MS shall use the information in the MT-SMS message to set the destination address in the MO-SMS. More details are provided in the next section.


MO-SMS for deferred reporting only works for LCS Manager direct access, when the LCS Manager includes the Positioning Server SMS address in the SLRESP. 


10.4.2.2 ANSI-41 SMS


The standard mechanisms for delivery of the SMS message shall apply based on IS-41 Revision C or later and IS-637-A. 


The SMS message shall include a dedicated SMS teleservice identifier (suggested value 65001).


When an MO-SMS response is required, the UE shall use the same teleservice identifier as received in the MT-SMS and shall copy the MT SMS originating address into the MO SMS destination address.


Appendix A. OMA SUPL WI mapping (Informative)


This diagram shows the mapping back to the OMA SUPL WI.
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Appendix B. SUPL Mapping to 3GPP and 3GPP2 (Informative)


This Appendix provides an informative mapping of possible deployment architectures in an operator environment where existing LCS Services are available. 


In operator environments where an existing LCS Deployment is present the following diagram illustrates how a LCS Manager could be deployed with existing 3GPP and 3GPP2 LCS Services. 


Option 1


Operator has an existing GMLC/MPC and/or PDE/SMLC. Operator deployes SUPL (Standalone or Integrated) as an enhanced LCS service separate of existing LCS Services.
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Figure 3 – Standalone or Integrated SUPL Deployment 


Option 2


Operator has an existing GMLC/MPC and/or PDE/SMLC. Operator deployes SUPL Standalone as an enhanced LCS service as part of existing LCS Services.
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Appendix C. SUPL Integrated Deployment Message Flows (Informative Only)


The Purpose of this Appendix is informative only to show the possibility of reducing the number of message required to support an Integrated SUPL deployment. 


This work is provided as informative at this point as it is still under discussion..


C.1 Precise Immediate Location Request


The following diagram demonstrates this simplified call-flow for an Immidiate Location Request.
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Figure 4 SUPL Integrated Precise Immediate Location Request Message Flow


A. LCS Agent is the access point of location service; various applications can post service requests to a LCS Agent. One of the use cases is that, LCS Application on the UE requests location service from an LCS Agent. For example WAP browser accessing location sensitive content. The LCS Agent may authenticate the user of LCS Application. It is also possible that a location enabled application initiates a location request via Internet. However, the details of location service application are out of scope of this specification. This step is optional and does not affect the rest of the flows.


B. LCS Agent issues a MLP Location requests to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. Since for this call flow Requesting-LCS Manager is also the Home-LCS Manager of the target subscriber identified by the received msid, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the LCS Manager does not authorize the application step L will be returned with the applicable MLP return code. As the target subscriber is not roaming, the Home-LCS Manager is also the Visited-LCS Manager that processes the location request.


C. The R/H/V-LCS Manager initiates the location processing with the UE using LCS INIT message, which could be a WAP PUSH or a SMS Trigger, and starts T1. The R/H/V-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. If the result of the privacy check in Step B indicates that notification or verification to the target subscriber is needed, the LCS Manager shall also include notification element in the LCS INIT message. 


D. If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the LCS Manager using Start Location Request, with optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted when verification is required in LCS INIT.


If the target subscriber denies the location request, the UE initiates a location section to the LCS Manager with the denial indication.


The UE starts UT1 timer.


When the R/H/V-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop LT1.


E. Given the Integrated Positioning Server deployment the Positioning Server starts the Lup Position Determination with the exchange of an initial Position Determination Messaging (PDMESS) message. This message acts as a Response/Acknowledgement of the SLREQ. It also serves as the initial PDMESS message between the Integrated Positioning Server and the UE. Multiple PDMESS messages will follow and be exchanged between the Integrated Positioning Server and the UE to calculate the UE position. Positioning procedures may be RRLP, IS-801, or RRC and will be tunnelled in PDMESS.


F. The Integrated LCS-Manager responds with the location information from the target UE.


G. LCS Agent can provide location information back to the location user. This step is optional.


C.2 Precise Immediate Location Request by V-Positioning Server


Home-LCS Manager/PS does not have assistance data coverage of the UE in the visited network. 
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Figure 5 Roaming when only the Visited-LCS manager has AGPS coverage over the UEs position.


A. Upon receiving a location request from a location service enabled application, the LCS Agent may authenticate the application. If authentication is successful, the LCS Agent issues a MLP Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. 


B. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. By examining the received msid of the target subscriber, the R-LCS Manager can identify the Home-LCS Manager based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, however the details of the mechanism is out of the scope of this specification. The R-LCS Manager then forwards the location request to the Home-LCS Manager of the target subscriber, using Lr interface. If the R-LCS Manager determines that the LCS Agent is not authorized for this request, Step I will be returned with the applicable MLP return code.

C. On the receipt of the location request, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the H-LCS Manager does not authorize the application step I will be returned with the applicable error code. 


D. If Notification is required the Home-LCS Manager shall set the appropriate notification elemement in the LCS INIT message. The H-LCS Manager sends the LCS INIT to the UE, which could be a WAP PUSH or a SMS Trigger, and starts T1 Timer. The H-LCS Manager can optionally provide the UE coarse position information to the UE at this time if the LCS Manager has knowledge of the coarse position. 


If Notification/Verification is required, the UE popup text to notify the subscriber who is requesting his/her location info, 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 positioning procedure by retrieving the current serving cell information, TA, NMR, and mobile device capabilities. The UE then initiates a location session to the V-LCS Manager using Start Location Request (SLREQ), with cell info and optional AD, TA and NMR if the UE needs to obtain assistance data, and/or TA and NMR are available. Optionally the UE also indicates whether the target subscriber has granted when verification is required in LCS INIT.


If the target subscriber denies the location request, the UE initiates a location session to the H-LCS Manager with the denial indication.


When the H-LCS Manager receives SLREQ from the target subscriber for the pending transaction, it shall stop T1 Timer.


E. If the target subscriber has denied the location request in Step D, Step I will be returned with the applicable MLP error. 


Otherwise the H-LCS Manager initiates a session with the V-LCS Manager using the Lr interface. The purpose of the session is to act as a proxy for subsequent messages from the UE.


F. The V-LCS Manager acknoleges the Lr Request with a Lr Response indicating that the V-LCS Manager is available to process the request.


G. The Integrated Positioning Server starts the Lup Position Determination with the exchange of an initial Position Determination Messaging (PDMESS) message. Multiple PDMESS messages will follow and be exchanged between the Integrated Positioning Server and the UE to calculate the UE position. Positioning procedures may be RRLP, IS-801, or RRC and will be tunnelled in PDMESS.


Due to the nature of GPRS the visited networks SGSN will establish a PDP context to the Access Point Name (APN) provided by the UE which will cause a PDP context to be established back to the UE’s home PLMN’s GGSN. All IP traffic will thus be tunnelled through the Home PLMN. The UE will not be able to access the Private IP address of the Positioning Server via this IP tunnel in the Home PLMN. The Lr interface is used to tunnel messages from the Home PLMN to the Visited Network (LCS Manager and Positioning Server). The message “PositionData” depicts this application level tunnel message.


H. Once the UE position calculation is complete the V-LCS Manager returns the position via the Lr Report message to the H-LCS Manager. 


I. The Home-LCS Manager forwards the location estimate to Requesting-LCS Manager if the location estimate is allowed by the privacy settings of the target subscriber.


J. The Requesting-LCS Manager sends MLP SLIA with location estimates back to the LCS Agent.


C.3 Precise Immediate Location Request by H-Positioning Server


[image: image39.png]FLCS V-ICS
LCS RLCS Manager/Positioning Manager/Positioning Target
Agent| | Manager Gomer Server uE
MLP LIR
i fes centidos, ) LCSINIT (sessionid, notfidation, pos mode, hlcs
T Request manager address, deployment mode, qos, coarde
B et pos.| ) J
[} ™
SLREQ (sessionid, consent, terfhinal cap, pos
protocol, cellnfo , ad, nmr,.. )
D [«
Lr Request e
E
T2
p LrResponse
f———— |
s PDMESS
(RRLP/S-801/RRC)
| Lr Response
[eoonse |

LP LIA (posres
|7 posresy

Ity







Figure 6 Roaming when the Home-LCS manager has AGPS coverage over the UEs position.


A. Upon receiving a location request from a location service enabled application, the LCS Agent may authenticate the application. If authentication is successful, the LCS Agent issues a MLP Location request to the Requesting-LCS Manager, with which LCS Agent is associated, for an immediate location fix. 


B. The Requesting-LCS Manager shall authenticate the LCS Agent and check if LCS Agent is authorized for the service it requests, based on the lcs-client-id received. By examining the received msid of the target subscriber, the R-LCS Manager can identify the Home-LCS Manager based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, however the details of the mechanism is out of the scope of this specification. The R-LCS Manager then forwards the location request to the Home-LCS Manager of the target subscriber, using Lr interface. If the R-LCS Manager determines that the LCS Agent is not authorized for this request, Step I will be returned with the applicable MLP return code.

C. On the receipt of the location request, the Home-LCS Manager shall apply subscriber Privacy against lcs-client-id, requestor-id, qos etc that are received in the request. This use case assumes privacy check success. If the H-LCS Manager does not authorize the application step H will be returned with the applicable error code. If Notification is required the Home-LCS Manager shall indicate the notification/verification options in the Lr Request to the Visiting-LCS Manager. 


D. If the target subscriber has denied the location request in Step D, Step I will be returned with the applicable MLP error, Step E to Step K are skipped. 


Otherwise, with the cell info from the target UE or via other way, the H-LCS Manager can determinate that the target UE is roaming.  Based on roaming agreement or use a DNS lookup mechanism similar to IETF RFC 2916, the H-LCS Manager can identify the Visited-LCS Manager and initiates an Lr request to the Visited-LCS Manager for translation of the cell info to an approximate position.


Author Note:


There is a dependancy on OMA RLP protocol to support this translation function.


E. When receiving the Lr request, the Visited-LCS Manager does a lookup and translates the cell info the a lat/lon and returns the approximate position to the H-LCS Manager. 


F. The Home-LCS Manger receives the Lr Response with the approximate position information.


G. The Integrated Positioning Server starts the Lup Position Determination with the exchange of an initial Position Determination Messaging (PDMESS) message. Multiple PDMESS messages will follow and be exchanged between the Integrated Positioning Server and the UE to calculate the UE position. Positioning procedures may be RRLP, IS-801, or RRC and will be tunnelled in PDMESS.


H. Once the UE position calculation is complete the H-LCS Manager returns the position via the Lr Report message to the R-LCS Manager. 


I. The Requesting-LCS Manager sends MLP SLIA with location estimates back to the LCS Agent.


Appendix D. Miscellaneous (Informative)


1. LCS application/LCS Client classification table


		Client


App

		UE-Initiated

		Network-Initiated



		UE Resident 

		LCS Client and LCS application are in the UE – Class 1.

		LCS client in network and LCS applications in UE – Class 3



		Network Resident

		LCS Client in UE and LCS applications in network – Class 2

(“WAP UE-queried”)

		LCS client and application in network – Class 4

(WAP, treated as NI-app)





2.  LCS Initiation message specification

The specification of the network trigger (Location Initiation in the call flows we started to draft) will take place in two stages:


· First the specification of the content at a functional level (independent from the transport, WAP PUSH, SMS, IP)


· Then, the specification of the content for each of the supported transport media.


Appendix E. Change History
(Informative)
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Extra Appendices


 [WAP push for networks with WAP Gateway, MT SMS for networks without WAP gateway deployed. Pros and Cons. Deployment recommendations for 3GPP and 3GPP2 networks. Interaction with security.]


� Work is ongoing on a SUPL UE connection management alrernative. Please refer to OMA-LOC-2003-0287-Lup-Connection-OptimizationOMA-LOC-2003-0286-SUPL-security for detail.
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