[image: image1.jpg]«“+OMa

Open Mobile Alliance




 STYLEREF ZDID \* MERGEFORMAT 
Page 5  V(5)


	Location Architecture Overview Requirements

Draft Version 1.0 – 02 11 2003

	

	Open Mobile Alliance

OMA-RD-LOC Arch Overview-V1_0-20031102-D


	

	This document is considered confidential and may not be disclosed in any manner to any non-member of the 
Open Mobile Alliance(, unless there has been prior explicit Board approval.



	This document is a work in process and is not an approved Open Mobile Alliance™ specification.  This document is subject to revision or removal without notice.  No part of this document may be used to claim conformance or interoperability with the Open Mobile Alliance specifications.

Any available updates to this document would be available from the Open Mobile Alliance™ Web site, http://www.openmobilealliance.org/, and is subject to revision or removal without notice.


© 2003, Open Mobile Alliance Ltd.  All rights reserved.

Terms and conditions of use are available from the Open Mobile Alliance( Web site at http://www.openmobilealliance.org/copyright.html.

	You may use this document or any part of the document for internal or educational purposes only, provided you do not modify, edit or take out of context the information in this document in any manner.  You may not use this document in any other manner without the prior written permission of the Open Mobile Alliance™.  The Open Mobile Alliance authorises you to copy this document, provided that you retain all copyright and other proprietary notices contained in the original materials on any copies of the materials and that you comply strictly with these terms.  This copyright permission does not constitute an endorsement of the products or services offered by you.

The Open Mobile Alliance™ assumes no responsibility for errors or omissions in this document.  In no event shall the Open Mobile Alliance be liable for any special, indirect or consequential damages or any damages whatsoever arising out of or in connection with the use of this information.

	This document is not an Open Mobile Alliance™ specification, is not endorsed by the Open Mobile Alliance and is informative only.  This document is subject to revision or removal without notice.  No part of this document may be used to claim conformance or interoperability with the Open Mobile Alliance specifications.

Open Mobile Alliance™ members have agreed to use reasonable endeavors to disclose in a timely manner to the Open Mobile Alliance the existence of all intellectual property rights (IPR's) essential to the present document.  However, the members do not have an obligation to conduct IPR searches.  The information received by the members is publicly available to members and non-members of the Open Mobile Alliance and may be found on the “OMA IPR Declarations” list at http://www.openmobilealliance.org/ipr.html.  Essential IPR is available for license on the basis set out in the schedule to the Open Mobile Alliance Application Form.

No representations or warranties (whether express or implied) are made by the Open Mobile Alliance™ or any Open Mobile Alliance member or its affiliates regarding any of the IPR’s represented on this “OMA IPR Declarations” list, including, but not limited to the accuracy, completeness, validity or relevance of the information or whether or not such rights are essential or non-essential.


This document is available online in PDF format at http://www.openmobilealliance.org/.

Known problems associated with this document are published at http://www.openmobilealliance.org/.

Comments regarding this document can be submitted to the Open Mobile Alliance™ in the manner published at http://www.openmobilealliance.org/documents.html. 

Contents

61.
Scope (Informative)


72.
References


72.1
Normative References


72.2
Informative References


83.
Terminology and Conventions


83.1
Conventions


83.2
Definitions


83.3
Abbreviations


94.
Introduction (Informative)


105.
Use Cases (Informative)


10Use case: Discovery of Mobile Location Services


105.1.1
Short Description


105.1.2
Actors


105.1.3
Pre-conditions


115.1.4
Post-conditions


115.1.5
Normal Flow


115.1.6
Alternative Flow


115.1.7
Operational and Quality of Experience Requirements


125.2
Use case: Download MLS applications & content


125.2.1
Short Description


125.2.2
Actors


125.2.3
Pre-conditions


125.2.4
Post-conditions


125.2.5
Normal Flow


125.2.6
Alternative Flow


125.2.7
Operational and Quality of Experience Requirements


135.3
Use case: Access to privacy and user preferences


135.3.1
Short Description


135.3.2
Actors


135.3.3
Pre-conditions


135.3.4
Post-conditions


135.3.5
Normal Flow


135.3.6
Alternative Flow


135.3.7
Operational and Quality of Experience Requirements


145.4
Use case: Current position (where am I?)


145.4.1
Short Description


145.4.2
Actors


145.4.3
Pre-conditions


145.4.4
Post-conditions


145.4.5
Normal Flow


145.4.6
Alternative Flow


145.4.7
Operational and Quality of Experience Requirements


155.5
Use Case: Saving Location Information to a Terminal


155.5.1
Short Description


155.5.2
Actors


155.5.3
Pre-conditions


155.5.4
Post-conditions


155.5.5
Normal Flow


165.5.6
Alternative Flow


165.5.7
Operational and Quality of Experience Requirements


175.6
Use Case: Location Information Delivery


175.6.1
Short Description


175.6.2
Actors


175.6.3
Pre-conditions


175.6.4
Post-conditions


175.6.5
Normal Flow


175.6.6
Alternative Flow


185.6.7
Operational and Quality of Experience Requirements


195.7
Use Case: Using POI Detailed Information


195.7.1
Short Description


195.7.2
Actors


195.7.3
Pre-conditions


195.7.4
Post-conditions


195.7.5
Normal Flow


195.7.6
Alternative Flow


195.7.7
Operational and Quality of Experience Requirements


205.8
Use case: Periodic Tracking of Location


205.8.1
Short Description


205.8.2
Actors


205.8.3
Pre-conditions


205.8.4
Post-conditions


205.8.5
Normal Flow


205.8.6
Alternative Flow


205.8.7
Operational and Quality of Experience Requirements


215.9
Use case: Emergency Services


215.9.1
Short Description


215.9.2
Actors


215.9.3
Pre-conditions


215.9.4
Post-conditions


215.9.5
Normal Flow


215.9.6
Alternative Flow


225.9.7
Operational and Quality of Experience Requirements


235.10
Use case: Friend Finder


235.10.1
Short Description


235.10.2
Actors


235.10.3
Pre-conditions


235.10.4
Post-conditions


235.10.5
Normal Flow


235.10.6
Alternative Flow


235.10.7
Operational and Quality of Experience Requirements


245.11
Use case: Location-enabling client applications


245.11.1
Short Description


245.11.2
Actors


245.11.3
Pre-conditions


245.11.4
Post-conditions


245.11.5
Normal Flow


245.11.6
Alternative Flow


245.11.7
Operational and Quality of Experience Requirements


255.12
Use case: Location Alert


255.12.1
Short Description


255.12.2
Actors


255.12.3
Pre-conditions


255.12.4
Post-conditions


255.12.5
Normal Flow


255.12.6
Alternative Flow


255.12.7
Operational and Quality of Experience Requirements


265.13
Use Case: Navigation Service


265.13.1
Short Description


265.13.2
Actors


265.13.3
Normal Flow


265.13.4
Alternative Flow


265.13.5
Operational and Quality of Experience Requirements


275.14
Use case: User-friendly output


275.14.1
Short Description


275.14.2
Actors


275.14.3
Pre-conditions


275.14.4
Post-conditions


275.14.5
Normal Flow


275.14.6
Alternative Flows


275.14.7
Operational and Quality of Experience Requirements


286.
Requirements (Normative)


286.1
High-Level Functional Requirements


286.1.1
General Requirements


296.1.2
End-user Requirements


316.1.3
Terminal requirements


316.1.4
Privacy & security requirements


316.1.5
Location Information


33Appendix A.
<Description> (Informative/Normative)


34Appendix B.
Change History (Informative)











































































































































1. Scope
(Informative)

This document identifies use cases and requirements for OMA Mobile Location Services as described in WID OMA-TP-2003-0201-LOC_WID_Arch_Overview [1].
2. References

2.1 Normative References

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

	
	


2.2 Informative References

	[1]
	OMA Location Architecture Overview WI: OMA-TP-2003-0201-LOC_WID_Arch_Overview http://www.openmobilealliance.com/member/technicalPlenary/loc/documents/2003/

	[2]
	3GPP TS 22.071: "Location Services (LCS); Service description, Stage 1".

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

	[4]
	3GPP TS 23.032: " Universal Geographical Area Description (GAD)"

	[5]
	ITU-T E.164: "The international public telecommunication numbering plan

	[6]
	“Mobile Location Protocol”. Open Mobile Alliance(. LIF-TS-101-V3.0.0. http://www.openmobilealliance.org/

	[7]
	“WAP Architecture”. Open Mobile Alliance(. WAP‑210‑WAPArch. URL:http//www.wapforum.org/

	[8]
	"WAP Location Framework Overview". WAP Forum™. WAP-256-LOCFW-20010912-d. URL:http//www.wapforum.org/

	[9]
	“WAP Location Protocols Specification", WAP Forum™. WAP-257-LOCPROT-20010912-d. 

URL: http://www.wapforum.org/

	[10]
	“WAP Location Protocols Specification", WAP Forum™. WAP-258-LOCFORM-20010912-d. 

URL: http://www.wapforum.org/


3. Terminology and Conventions

3.1 Conventions

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

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

3.2 Definitions

	<<definition>>
	description

	<<definition>>
	Description




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

	XML
	Extensible Markup Language


4. Introduction
(Informative)

Currently, two main standards specifications exist within OMA for Mobile Location Services: Location Interoperability Forum’s Mobile Location Protocol [6] and Location-based services from Wireless Application Protocol (WAP) [7], [8], [9], [10]. These specifications were developed with a specific goal in mind, to create a solution for acquiring location information of a target. In order to examine more broadly other usages and services that are necessary for providing end-to-end Mobile Location Services, it becomes necessary to articulate the Mobile Location Service capabilities that would be desired by end-users. These capabilities, described by end-user experiences (i.e. use cases) in a section in this document, are translated into normative requirements in a subsequent section in the document. An architecture overview document that fulfils the normative requirements will follow in a succeeding document. 

5. Use Cases
(Informative)

This document identifies capabilities, in terms of end user experiences, provided by the next generation OMA Location architecture. The document is intended to be an informative description of typical end-user usages of Mobile Location Services. Ths purpose is to identify the capabilities desired so that subsequent normative requirements document and architecture specifications can be created in order to accomplish the desired capabilities. The user experiences described in herein are intended to uniquely capture the desired capabilities of the OMA Location architecture. The true essence of the use case should be clear to the reader, i.e. the text surrounding the capability in each use case exists only to provide a real-world context.
It is impractical to list all usages for Mobile Location Services, as this is limitless. Hence, the use cases that follow are not meant to be an exhaustive list. However, each use case in this document uniquely identies a specific desired capability that needs to be provided by the OMA Location architecture.

Use case: Discovery of Mobile Location Services
5.1.1  ASK  \* MERGEFORMAT Short Description

Capability: Discovery of Mobile Location Services. This use case describes the capability for a user or application to discover the Mobile Location Services that are available.

A user has applications which take advantage of dynamically discovered location services based on the application needs, user preferences, location of the user, or other criteria.  In some cases those services may be presented by the application to the user, in other cases the discovery of those services may be hidden from the user.

A key concept is dynamic discovery.  Based on a users location, new or different services may be available.  Applications should be able to discover those services.

5.1.2 Actors

· User who wants to dynamically take advantage of location services that are currently available.

· Mobile device determining and providing local and network-based available MLS

· Network Operator / Service Provider providing available MLS in the network

· Application querying for available location services.

· Service Registry on the web (ie. UDDI).

5.1.2.1 Actor Specific Issues

· Network Operator / Service Provider may make visible only the services for which the user is qualified/authorized to access.

5.1.2.2 Actor Specific Benefits

· N/a

5.1.3 Pre-conditions

· Network connectivity for determining available MLS in the network

· Applications offering MLS on the network are provisioned on the device and registered in the service registry.
5.1.4 Post-conditions
· List of selectable MLS services available to the requesting application.

5.1.5 Normal Flow

1.
User selects application on mobile device that needs to determine available MLS dynamically.

2.
Application uses Mobile device location to determine locally available MLS, along with any other necessary criteria.

3.
Application connects with web services discovered through registry 

4.  Application interacts with device or network provided location service to determine location and with newly discovered web services to perform functions requested by the end user.

5.1.6 Alternative Flow

· N/a
5.1.7 Operational and Quality of Experience Requirements

· N/a
5.2 Use case: Download MLS applications & content

5.2.1  ASK  \* MERGEFORMAT Short Description

Capability: Downloading MLS applications and content (i.e. maps, etc.) to the user’s device for later retrieval. This use case describes the capability for a user to download MLS applications and content from the network.

A user wishes to download a MLS application and associated content from the network. As the user surfs the Internet on his mobile device (phone, PDA, laptop, etc.) he encounters a site that allows him to purchase and download an MLS application and content to his mobile device. The user may decide to use the downloaded application and content later when he needs them, e.g. he is headed to a rural setting where network access is intermittent.

5.2.2 Actors

· User who wants to download MLS applications and content

· Mobile device capable of provisioning for downloaded applications and content

· Network Operator / Service Provider providing MLS applications and content storable on user mobile devices

5.2.2.1 Actor Specific Issues

· N/a

5.2.2.2 Actor Specific Benefits

· N/a

5.2.3 Pre-conditions

· Network connectivity for downloading MLS applications and content to mobile device
5.2.4 Post-conditions
· Downloaded MLS application and content

5.2.5 Normal Flow

1.
User selects function on his mobile device to download MLS application and content 

2.
Mobile device downloads MLS application and content 

3.
User runs MLS application and content locally on the mobile device, not requiring network connectivity

5.2.6 Alternative Flow

· N/a
5.2.7 Operational and Quality of Experience Requirements

· N/a

5.3 Use case: Access to privacy and user preferences

5.3.1  ASK  \* MERGEFORMAT Short Description

Capability: Access to privacy and user preferences for use of MLS. This use case describes the capability for a user to view and update their privacy and user preferences.

A user wishes to view her privacy settings and user preferences when using MLS, so she uses her mobile device (phone, PDA, laptop, etc.) to display and edit her privacy and user preferences. She would like to ensure that anytime her location information is being requested, she is notified and approves the request.

5.3.2 Actors

· User who wants to view and edit her privacy and user preferences information

· Mobile device capable of allowing privacy and user preferences information to be viewed and edited by the authorized user.

· Network Operator / Service Provider ensuring that user’s selection of privacy and user settings are enforced by the network.

Note: This use case does not mandate that privacy be handled in the user’s mobile device or in the network. It merely stipulates the need for users to access their privacy and preferences settings and edit them as necessary.

5.3.2.1 Actor Specific Issues

· N/a

5.3.2.2 Actor Specific Benefits

· N/a

5.3.3 Pre-conditions

· Check is performed to verify user is the authorized user
5.3.4 Post-conditions
· Privacy / user preferences are (re)established

5.3.5 Normal Flow

1.
User selects functionality to view and edit her privacy and user preference settings

2.
Mobile device provides current settings and allows user to update settings as desired 

3.
Mobile device and network synchronize on privacy and user preference settings to ensure that user’s selections are pervasive across mobile device and network.

5.3.6 Alternative Flow

· N/a
5.3.7 Operational and Quality of Experience Requirements

· N/a

5.4 Use case: Current position (where am I?)

5.4.1  ASK  \* MERGEFORMAT Short Description

Capability: Provide current location of mobile device. This use case describes the basic capability for the user to request his current location, based on user preferences/criteria. 

A user wants to know his current physical location as he travels through a city so he selects the appropriate function on his mobile device (phone, PDA, laptop, etc.) to provide his location.

5.4.2 Actors

· User (target) who wants to know his current physical location.

· Mobile device providing physical location (through interaction with the network or by itself)

5.4.2.1 Actor Specific Issues

· N/a

5.4.2.2 Actor Specific Benefits

· N/a

5.4.3 Pre-conditions

· N/a
5.4.4 Post-conditions
· Location of user’s mobile device is returned

5.4.5 Normal Flow

1.
User runs MLS application to acquire location of mobile device.

2.
Mobile device provides location information (obtained either in the network or on the mobile itself) 

5.4.6 Alternative Flow

· If the user does not have network connectivity he would rely soley on terminal-based positioning.
5.4.7 Operational and Quality of Experience Requirements

· N/a

5.5 Use Case: Saving Location Information to a Terminal
5.5.1  ASK  \* MERGEFORMAT Short Description

A user sets his mobile phone to save current location information, which will be used later as his location reference for Location Service Applicaitons until he resets the phone back to normal. He searches for nearby restaurants and receives local whether alert service without retrieving his current location again. 
5.5.2 Actors

Mobile Subscriber

Mobile Device 

Location Service Applications 

Location Source

5.5.2.1 Actor Specific Issues

Mobile Subscriber enables/disables Location saving mode on his mobile terminal.

When enabled, current location information is saved in user’s mobile terminal.
5.5.2.2 Actor Specific Benefits

The mobile device does not need to be connected again to a wireless network, which saves the mobile subscriber time and cost. 

The network traffic used for acquiring location information is reduced by re-using location information saved in a mobile device.

User can control his/her location exposure.
5.5.3 Pre-conditions

Mobile device retrieves user’s location information regardless of position detection methods.
Location service applicaiton requires user’s current location information.
Location information is not usually saved unless user enables the location saving mode. 

When enabled, the location information is saved in the device for later use until user disables it. 
All location applications (downloadable or embedded) in the mobile device can share user’s location information.
5.5.4 Post-conditions

After location mode is changed, location server sends a confrrm message to the user.

5.5.5 Normal Flow

User starts a Location information retrieving  application.

User sets the mobile device to ‘save’ mode.

1.
The mobile device notifies location server that it enters into the ‘save’ mode.

2.
The Location server send a confirm message.

3.
The mobile device’s location information is not retrieved from the location server until the user resets the Location information mode to ‘active’.

The basic format here is a numbered list of steps which describe the actions of the actors and the system behaviour. If it helps, a UML diagram might be added. (mandatory)>

5.5.6 Alternative Flow

User can pre-specify the duration and frequecy of the location saving mode.

5.5.7 Operational and Quality of Experience Requirements

· The location information is saved and shared in all applications on the mobile device.
5.6 Use Case: Location Information Delivery
5.6.1  ASK  \* MERGEFORMAT Short Description

User gets lost on the way to the meeting place.  He picks up his mobile phone and calls another user, but he can’t tell where exactly he is. The user uses an ‘I-am-here-application’ and sends his location to the other user. The recipient’s mobile phone receives the location information message, and now he can see tbe sender’s location displayed on a map.

5.6.2 Actors

Mobile User(s)

Mobile Device A (Sender)

Mobile Device B (Receiver)

Location Source

Application
5.6.2.1 Actor Specific Issues

Mobile device A sends location information to mobile device B by peer-to-peer location delivery service.

The positioning method depends on service providers’ provision  
5.6.2.2 Actor Specific Benefits

Mobile user delivers location information to other users without involving location servers.

Workload of the location server is reduced.

Time delay of device-to-server communication is not required.
5.6.3 Pre-conditions

Location information delivery is performed without disturbing voice call. User can send/receive location information while he/she is talking on the phone. 

User can distribute his location information to multiple devices.

5.6.4 Post-conditions

The received location information is displayed as a text message or marked on a map.

5.6.5 Normal Flow

1.  User A starts a Location Delivery application on his mobile device.

2.  User A specifies recepients and presses the ‘Send’ button.

3.  The application of the user A sends the location information to the specified recipients.

4.  The receiver gets the location information message and displays it.
5.6.6 Alternative Flow

None
5.6.7 Operational and Quality of Experience Requirements

To increase the network environment efficiency, Data Burst Messaging can be used for the location information delivery.
5.7 Use Case: Using POI Detailed Information
5.7.1  ASK  \* MERGEFORMAT Short Description

User searches for POIs using Location Services. As a result the user can choose a POI(s) which has detail information associated with it and call directly or access to its web site on the mobile device.

5.7.2 Actors

Mobile Subscriber(s)

Mobile Device

Location Source

POI contents Server
5.7.2.1 Actor Specific Issues

Mobile subscriber receives POI search result which includes the attributes of POI.

User can select a POI and see its associated information.
5.7.2.2 Actor Specific Benefits

User can receive all the necessary information associated with the POI, so he does not have to do additional queries for details such as a phone number, an address or an URL.

5.7.3 Pre-conditions

The POI data should include detailed information such as name, address, phone number, URL, etc.

5.7.4 Post-conditions

The selected information should open an appropriate viewer ( map viewer, phone dialer, internet browser, etc.).

The user can go back to the POI detail information page.

5.7.5 Normal Flow

User searches for a specific POI.

The user selects one POI item from the search result. 

The mobile device displays a list of POI data details.

The user selects an item from the list such as phone number or URL, and gets information accordingly.
5.7.6 Alternative Flow

None
5.7.7 Operational and Quality of Experience Requirements

The POI information should be associated with its attributes.

5.8 Use case: Periodic Tracking of Location

5.8.1  ASK  \* MERGEFORMAT Short Description

Capability: Track location for a specified time. This use case describes the basic capability for the user to request tracking of his location for a specified time.

A user wants to track his walking pattern so he runs an application on his mobile device (phone, PDA, laptop, etc.) to provide him periodic reports from 8am – 9am.

Periodicity can be temporal or spatial, e.g. based on time or distance.

Note: This use case is not intended to address querying of historical tracking information.

5.8.2 Actors

· User who wants to track his physical location during a specified time period.

· Mobile device providing the user’s physical location (reported periodically)

· Network Operator sends periodic location reports to the mobile device.

5.8.2.1 Actor Specific Issues

· N/a

5.8.2.2 Actor Specific Benefits

· N/a

5.8.3 Pre-conditions

· N/a
5.8.4 Post-conditions
· Location of user is tracked for a specified time

5.8.5 Normal Flow

1.
User runs MLS application to acquire location of his mobile device and send him location updates periodically for a specified time. 

2.
Mobile device gets location information with periodic reports on a periodic basis from the network. 

3.
Mobile device provides the tracked location. 

5.8.6 Alternative Flow

· The mobile device may itself determine and track the user, and thus provide periodic location reports.
5.8.7 Operational and Quality of Experience Requirements

· N/a

5.9 Use case: Emergency Services

5.9.1  ASK  \* MERGEFORMAT Short Description

Capability: Emergency services. This use case describes the basic capability for an emergency service to acquire the location of a mobile device. Emergency services get the location of people suffering from emergencies such as fire, car accident and bad weather, so that a fireman can find and help them easier.
A user initiates an emergency service that causes the query for the location of the user’s mobile device. Also, authorized emergency centers may initiate an emergency service by requesting the location(s) of available mobile device(s) located within a defined emergency area. And then, their locations or corresponding location parameters are automatically transferred to the emergency center so that a fireman can find and help them easier.
5.9.2 Actors

· User who needs emergency assistance.

· Mobile device initiating emergency response center to send emergency location request to network

· Authorized Service Provider (e.g. PSAP, Call centers) requests location of mobile device or mobile devices within emergency area from network to dispatch emergency services
· Network Operator sends physical location of mobile device in distress

5.9.2.1 Actor Specific Issues

· N/a

5.9.2.2 Actor Specific Benefits

· N/a

5.9.3 Pre-conditions

· Service Provider determines the emergency area.
· Service Provider may broadcast the emergency message though CBS.
5.9.4 Post-conditions
· N/a

5.9.5 Normal Flow

1.
User runs emergency services application from a Service Provider to summon emergency assistance.

2.
Network authenticates the service provider.

3.
Service provider sends request for mobile device’s physical location to the network.

4
Network responds with physical location of the mobile device.

5.
Emergency services are dispatched with the proper location of the mobile device



5.9.6 Alternative Flow

· Mobile device sends its location directly to Service Provider (per national regulations)

· Authorized emergency center may request the location(s) of available mobile device(s) located within a defined emergency area.
5.9.7 Operational and Quality of Experience Requirements

· N/a

5.10 Use case: Friend Finder

5.10.1  ASK  \* MERGEFORMAT Short Description

Capability: Identifying where someone else is located, i.e. “where is x”. This use case describes the basic capability to inquire where other mobiles are located. This functionality is integral to Friend Finder-type applications. 

A user wants to find out where his friend is located and initiates a query on his mobile device to request his friend’s location.

5.10.2 Actors

· User who wants to know where his friend is currently located.

· Device providing the friend’s physical location

· Network Operator / Service Provider sends the physical location of his friend

5.10.2.1 Actor Specific Issues

· N/a

5.10.2.2 Actor Specific Benefits

· N/a

5.10.3 Pre-conditions

· Friend has approved that his location can be sent to the user. Note: User and target are not the same in this use case.
5.10.4 Post-conditions
· Location of friend is provided.

5.10.5 Normal Flow

1.
User runs MLS application to acquire his friend’s location.

2.
The Network Operator / Service Provider sends the physical location of his friend. 

3.
Mobile device provides friend’s location information on a map.

5.10.6 Alternative Flow

· N/a
5.10.7 Operational and Quality of Experience Requirements

· N/a

5.11 Use case: Location-enabling client applications

5.11.1  ASK  \* MERGEFORMAT Short Description

Capability: Location-enabling client applications (e.g. web browser) to allow applications to provide location of the client to a server. One example is to location-enable a web browser to get location-sensitive personalized content. This use case describes the capability of a web browser that provides access to location-sensitive web content based on his current (or specified) location.

Note: This use cases illustrates a web browser being location-enabled, however, any client application can be location-enabled, providing client location to a server over the Internet. 

A user wants to surf the Internet and would like to have the web sites he visits be personalized to his current physical location (or specified location). He would like to have this capability in accordance with his privacy and user preference settings.

5.11.2 Actors

· User who wants to view personalized web content based on his current (or specified) physical location

· Mobile device capable of sending location information to web sites so personalized content can be delivered.

5.11.2.1 Actor Specific Issues

· N/a

5.11.2.2 Actor Specific Benefits

· N/a

5.11.3 Pre-conditions

· User has specified privacy and user preferences and may have allowed permission for only specific sites to obtain his location information.
5.11.4 Post-conditions
· N/a

5.11.5 Normal Flow

1.
User runs MLS client browser on his mobile device to surf the web

2.
Client browser on mobile device provides the user’s location to web sites (based only on user’s privacy settings) which results in the user viewing personalized web content based on his physical location

5.11.6 Alternative Flow

· N/a
5.11.7 Operational and Quality of Experience Requirements

· N/a

5.12 Use case: Location Alert

5.12.1  ASK  \* MERGEFORMAT Short Description

Capability: Alert notification when pre-specified location condition is triggered. This use case describes the capability to notify a user when his friend approaches a specified zone.

A user wants to be notified when his friend arrives at the school so he runs an MLS application to alert him accordingly.

Note: This use case also applies to the requesting user, e.g. a user may want to be alerted when he/she enters a pre-specified area.

5.12.2 Actors

· User who wants to be notified when his friend arrives at school.

5.12.2.1 Actor Specific Issues

· N/a

5.12.2.2 Actor Specific Benefits

· N/a

5.12.3 Pre-conditions

· Friend has approved that his location can be sent to the user
5.12.4 Post-conditions
5.12.5 Normal Flow

1.
User runs MLS application to notify him when his friend arrives at school (predefined POI). 

2.
Friend arriving at school triggers the MLS application to notify the user 

3.
Mobile device provides notification to the user indicating his arrival at the school.

5.12.6 Alternative Flow

· N/a
5.12.7 Operational and Quality of Experience Requirements

· N/a

5.13 Use Case: Navigation Service 
5.13.1  ASK  \* MERGEFORMAT Short Description

Capability: Navigation service. This use case describes the capability to show specialized location based services combined with the location of a vehicle to its driver and owner who requests the services using his location enabled mobile device. Navigation service has many applications such as navigation, route finding, detouring information, traffic information and etc.

5.13.2 Actors

· User who wants to arrive at his/her destination in time, e.g., he/she want to know  the best route information to his/her destination when he/she drives 

· A GPS embedded mobile device with the capability of saving location information

· Service provider who offers navigation services, such as the best route information, traffic congestion information, nearby restaurants and so on. 

5.13.2.1 Pre-conditions

· Mobile device shows the direction by an arrow (turn-by-turn system), text and voice. 

· Mobile device saves the location information such as route, traffic, and POI.
5.13.2.2 Post-conditions
· Saved location information could be used as offline navigation services performed by terminal itself.
5.13.3 Normal Flow

1.   End user (driver) wants to know the best route information to his/her destination.
2.   Service provider shows route information, directions in the cross roads and in main streets from the starting point to the described destination.

3.   Mobile device saves the route information( directions, particular data and so on) to a terminal.

4.   Acquiring current location by GPS embedded mobile device, user drives following the displayed direction in mobile device screen with an arrow.

5.   User arrives at his destination.
5.13.4 Alternative Flow
1.   When the user goes back to the starting point,

2.   Mobile device sets up reverse mode, simply reversing already saved direction vectors and route order.

3.   Mobile device acquires current location by GPS receiver and offers the returning direction by itself, with and/or without assistance of service provider. 
5.13.5 Operational and Quality of Experience Requirements
N/a
5.14 Use case: User-friendly output

5.14.1  ASK  \* MERGEFORMAT Short Description

Capability: Usage of graphical, textual, or spoken output for location information to improve user experience

This use case describes a very generic scenario to simply present the basic idea of a user-friendly way of presenting location information to a user, a use case which is orthogonal (and complementary) to many others in that it deals with the representation of the result rather than the response content or the capabilities of LS (Location Services) in general.
5.14.2 Actors

· User requesting location info for one or more targets

· End-user device for accessing LS

· One or more persons which are represented by their mobile devices
· Application Providing Entity (APE) – formerly known as service provider

5.14.2.1 Actor Specific Issues

· From a user’s point of view consistency and coherence of the presentation (format) across applications is important, e.g. same color and line style for roads of the same category.

· The quality of the positioning method, e.g. accuracy, must be sufficient to meet the users’ goal (cf. third bullet in 5.x.1.2)
5.14.2.2 Actor Specific Benefits

Users can be sure that the result fits best their needs. Examples include:

· People with disabilities, e.g. blind people get spoken output rather than textual one. 

· Multiple, adjacent positions can be best presented on a map

· The specification of a street crossing in terms of street names is – at least for a human being - preferrable to a pair of x and y coordinates.

5.14.3 Pre-conditions
· Terminal capabilities or user preferences are either specified in the user profile and/or given in the actual request
5.14.4 Post-conditions

5.14.5 Normal Flow

1.
User device sends the service request with the quality of service to APE (application providing entity)

2. 
The APE returns the result to the user device

5.14.6 Alternative Flows

N/a
5.14.7 Operational and Quality of Experience Requirements
N/a
6. Requirements
(Normative)

6.1 High-Level Functional Requirements

General Requirements


6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

1. Service Categories: Mobile Location Services (MLS) SHOULD be available for value-added commercial applications as well as for emergency service applications, initiated from the mobile device, service provider or other authorized user/entity. 

· Note that privacy restrictions are different for both commercial and emergency applications. 

· Minimally two types of location requests SHALL be provided: immediate (on-demand) and deferred (periodic and event-based). The latter type establishes the base for tracking applications
2. Platform Independence: MLS SHALL be applicable across multiple mobile platforms (e.g. handsets, PDAs and laptops), across multiple networks (WWANs, WLANs, etc.) and across various environments (i.e. indoors, outdoors).

3. Positioning Technology Independence: MLS SHALL support multiple positioning technologies, both mobile-based and network-based. 

· Note that in cases where network connectivity is non-existent, standalone methods MAY be employed to provide mobile positioning. 

· This requirement includes the necessary transfer of assistance information and/or measurement data exchanged between a service provider and the target mobile that is required for certain positioning methods.
4. Reliability: MLS SHALL provide reliable access to location information, contingent on the stability of the underlying transport network and positioning capability. 
· Note that reliability refers to the number of successful location estimates made that match the negotiated QoS.

5. Information Exchange: MLS SHALL provide the ability for users to share their location information, i.e. applications resident on mobile devices SHALL be capable of sharing the physical location of the device with another application on another mobile device, provided that prior authorization consent is given from both parties.

6. Location Aware Client Applications: MLS SHALL provide the ability for mobile location-based applications (e.g. terminal browsers) to access the location of the mobile device and provide its location to visited Internet sites, consistent with the end-user’s privacy settings.

7. Service Discovery: MLS SHALL provide the capability to discover available location-related services. 
· Note that this includes discovery of basic services that aid in computing location, such as network servers providing location assistance services.

8. Application Download: MLS SHALL provide the ability for end-users to select and download location-related applications and content to a mobile device from a service provider.

9. Location Tracking: It SHALL be possible to track the location of an end-user (including self) for a specified time period, provided that the end-user being tracked has provided sufficient authorization to the requestor to perform the tracking service. 
· Note that the only exceptions to obtaining prior authorization are for emergency reasons or lawful purposes depending on local/regional regulations.
10. Basic Location Service: MLS SHALL provide the ability for an end-user to query the location of other mobile devices.
11. Deployment of MLS: MLS SHALL support an easy, flexible, and interoperable deployment consistent with other OMA specification/guidelines, e.g. at present those of the Mobile Web Services WG

12. Charging: MLS SHALL allow the ASP to apply different charging schemes depending on the location technique and content presentation used. 
· Note that the cost of MLS to an end-user is a QoS parameter which is negotiated between the end-user application and the network.
13. MLS SHALL, if peer to peer location exchange capability is supported, provide the ability for a mobile device to relay location information to another mobile device. 
· Note that this capability requires that both peer mobiles have permitted the exchange to occur, ensured that end-user privacy rules are upheld.
14. MLS SHALL be made adaptable to different legislative environments and variable security requirements so that it is legal to deploy and use, enabling applications utilizing location information under the laws of different countries. 
· MLS does not restrict additional requirements to be applied on regional basis, but the requirements possibly limiting the deployments and/or business in certain regions SHALL NOT be applied for OMA Location Enabler. 

· Examples of legal requirements that could be considered by the Location Enabler include:

· Privacy override by authorized instances (e.g. police).

· Caching of position information may be not allowed in some countries; hence Location Enabler shall not mandate such a function.

· Law in certain countries forbids bundled trading. 
· MLS shall not mandate separate functions or services to be provided by certain same party in value chain, but those separate services or functions are enabled to be provided by separate, independent business models.
End-user Requirements

15. Quality of Service: An end-user SHALL be able to specify the desired Quality of Service (QoS), including but not limited to accuracy and response time, in requesting the location of the mobile device. 
· The requested QoS MAY not be guaranteed and is negotiated between the mobile device and the network; however, Mobile Location Services (MLS) SHOULD attempt to satisfy the desired QoS whenever possible. 

· Emergency services MAY elect to either minimize response time or maximize location accuracy. 

· Note that minimizing response time for immediate queries SHOULD be a design goal in any solution offering Mobile Location Services
16. High service availability: The service availability SHALL be a QoS option for Mobile Location Services. Service availability depends on the reliability of underlying transport mechanisms. 
· Availability for Emergency Services SHALL be maximized and thus these services SHALL be allowed to pre-empt non-emergency MLS.

· Note that minimizing service disruption SHOULD be a design goal in any solution offering MLS.

17. High data quality: As Mobile Location Services is time-sensitive, all MLS events and transactions SHALL be time-stamped and SHALL use the most recent up-to-date data available. 
· The content of the service SHALL be based on up-to-date data. Consistency and coherency are other important factors. 

18. High-value services: MLS SHALL provide additional presentation formats to the existing plain x/y coordinates as provided by the current MLS standard. 
· Note that not only the presentation aspect but also the type and content of these services offered SHALL go beyond the simple provisioning of location information. 
· ”Advanced geographical services” include but are not restricted to navigation and routing services; provisioning of maps; search and information about POIs (points of interest); geocoding and reverse geocoding services (translation from x/y coordinates to e.g. street names or POIs; and searching services. 

19. Data integrity and security: MLS SHALL deliver its content in a trustworthy and reliable manner, e.g. Location information SHALL be protected against eavesdropping or modification of the data traffic.

20. Roaming: Mobile Location Services SHALL provide uninterrupted service while roaming across IP-based wireless networks, contingent upon the reliability of underlying transports and mutual agreement and supporting infrastructure from participating service providers. 
· As roaming for voice calls is a standard feature today, this will also hold for Mobile Location Services so that both users and applications can be located in different wireless networks.
21. MNP (Mobile Number Portability): End-user’s privacy settings are associated with the user and thus the end-user privacy settings SHALL be maintained through roaming scenarios across wireless networks. 
· In line with the roaming requirement, a user SHALL be able to change his home mobile operator, keep her phone number and still be able to use location services without any changes in her subscriber settings. 

· In a similar manner if the subscriber is the target of a location request there SHALL be no need to modify her privacy settings as well. 

22. Easy administration of MLS: From a user's point of view it SHALL be simple to maintain (specify, view and update) a user’s profile which affects many aspects of MLS, e.g. privacy settings as well as default configuration values that are applicable across all Mobile Location Service transactions on the mobile device as well as the network. 
· It SHALL be easily possible to enable or disable MLS in general (applies to the role of being a location target), e.g. via a mobile device. 

· For administration of MLS (applies to target and requestor role) more advanced interaction capabilities are needed, e.g. via a more complex web based GUI for detailed settings. 

· Emergency services and lawful interception are an exception and these services SHALL not be enabled/disabled by the user. 

· Note that the settings may be multi-tiered depending on implementation, e.g. various levels of location accuracy can be provided to applications and requestors depending on their authorization level.

23. Interaction: The input and output (content presentation) SHALL take into consideration the entries in the client profile and the terminal’s capabilities, e.g. usage of the user's native language; output in spoken form for blind people; usage of graphics wherever reasonable; etc.

24. Unified billing: End-users receiving Mobile Location Services SHALL be provided with a single unified bill from their service provider who aggregate all charges incurred for MLS services rendered. 
· Note that service providers include, among others, WWAN operators and WiFi providers.
Terminal requirements
25. Capability: The terminal SHALL have sufficient resources to use MLS properly, e.g. support of various transportation protocols; high-resolution graphics; ample processing power

26. Application provision: The terminal SHALL provide pre-installed MLS application or provide the capability to download applications on demand.

27. Self-Location: Applications resident on mobile devices SHALL be capable of accessing the device’s current physical location (i.e. “where am I” query). 
· This location request MAY involve interaction with the network ("assistance data") or MAY be fully autonomous.
Privacy & security requirements
28. Authentication: It SHALL be possible to authenticate the user (client and service) of a MLS request. 

29. Notification: Whenever a target is being located it SHALL be notified of this positioning attempt (incl. more information of the requesting party) and potentially asked for acceptance, based on the target end-user’s privacy settings, with the exception of emergency and lawful purposes. 

30. Privacy Protection: Mobile Location Services SHALL ensure that the end-user’s privacy is protected in all transactions consistent with the user's privacy profile, except for emergency or lawful purposes depending on local/regional regulations. 
· Note that multiple layers of privacy protection MAY be provided.

31. Anonymization: As another means to protect the privacy of the target all references to the target SHALL only be known to entitled parties. 
· Note that entitlement is established by the target end-users based on their privacy requirements or by lawful entities.

32. Information Hiding: The User's identity and usage information SHALL not to be disclosed to content provider and to other parties without explicit consent of that user, except for lawful purposes.

33. Secure Information Handling: MLS SHALL ensure that any location information that is stored or exchanged is secure and thus is not accessible to unauthorized access, i.e. unauthorized disclosure, usage, loss or corruption of location data is prevented. 
· If MLS provides the ability for the end-user to store location information, the location data SHALL be stored in a secure manner and SHALL be available for retrieval by authorized applications.
· Note that the authorization here is governed by the end-user’s privacy requirements (i.e. user privacy preferences/profile) and local regulations. Access to the stored location data SHALL only be accessible to those applications that are authorized by the end-user.
· Emergency services and for lawful purposes are exempted from this requirement in that they can override any user privacy preference setting.
6.1.7 Location Information

34. Location information SHALL minimally consist of latitude, longitude and timestamp (time at which location estimate is made) but can contain a wide array of information, including altitude, speed, direction, QoS, reverse geo-coded information (address), point of interest (POI), maps, etc.
35. MLS SHALL provide the capability for applications to retrieve location information from a service provider in the network or from the mobile device, contingent on the authorization to access the data.
36. MLS SHALL allow for Point of Interest (POI) information to be included as part of location information, as requested by authorized applications, if POI handling is supported by the mobile device or by the service provider in the network. 
· Note that the POI information MAY be obtained from the network or from the mobile device itself (e.g. previously stored POI information on the mobile device).

6.2 

6.2.1 

6.2.1.1 

6.2.1.2 

6.2.2 

Appendix A. <Description>
(Informative/Normative)

<This annex provides additional information to support the requirements, and is explicitly identified as being either informative or normative. Requirements shall be presented at a high level, and not assume or imply the implementation of the requirements>
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