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Data Communications

Field of the Present Invention

The present invention relates to the management and use of geographical location data in data
processing devices, in particular telecommunications devices, and the dissemination of geographical
location data and the provision of geographical location—based services in data communications
networks.

Backgmund

Conventionally, a user of the Intemet with a personal computer (PC) accesses an Internet site by

establishing a connection to an Internet Service Provider (ISP) using a browser application running on

the PC and by entering or selecting a network resource identifier for the required site. Generally, the
network resource identifier is provided in the form of a Uniform Resource Locator (URL) comprising a

domain name. The domain name is translated into an Internet Protocol (IP) address for the site by the
browaer using the domain name service (DNS). Some domain names are translated into different IP

addresses corresponding, for example, to different servers on the basis of the identity of the ISP or IP

subnet address. Mirror sites are lmown which provide the same or a similar service to users accessing
the Internet through different ISPs or subnets. For example, multiple servers may be provided for a site

from which users may download a new software release, each server being responsible for serving users
accessing through ISPs in different continents. The user may be accessing the Internet from a notebook

PC by connecting to his or her home ISP whilst travelling anywhere in the world, but the server to which

his browser will connect will depend on the identity of the home ISP or subnet address.

Recently, users have been provided with access to sites using mobile data processing devices such as

wireless application protocol (WAP) —enabled mobile phones, personal digital assistants (PDAs) and
pocket PCs. Currently, WAP services and sites are fairly basic since the bandwidth to mobile devices is

extremely limited. However, new wireless communications technologies will soon be provided such as

the General Packet Radio Service (GPRS) for second generation mobile devices and third generation

wireless communication technologies such as the Universal Mobile Telecommunications System

(UMTS). TheSe technologies and further generations of wireless communications technologies will

provide sufficient bandwidth to make access to the Internet using wireless mobile devices feasible and

practical.

The provision of location-based services delivered over the Internet is known. For example, ScootTM

offers a business directory service in which a user specifies search criteria in the form of a business

service category or type and a geographical location using one or more Web forms presented on a

browser application and submits the criteria as a query to a Web server. In response, the Web server

provides a page listing businesses meeting the criteria in terms of business type and geographical

location. Contact details such as postal address and telephone numbers are given as well as distances

from a point representing the geographical location specified. A map may be displayed of the area in

which a selected business is located based on the post code information in the postal addresses. Also,

telephone numbers may be transmitted to mobile phones using SMS.

Another example of location-based service provision is the mapping service offered by multimap.com.

Multimapnom operate Web and WAP servers that can supply maps and other localised information in

response to user queries specifying a geographical location as a post code, well known place name or

grid reference. Maps can be embedded into Web pages or WAP cards of third parties for download by
users accessing the third party’s site. Universal Resource Locator (URL) links can also be embedded

into third party’s Web pages or WAP cards. The embedded URLs may be downloaded by users

accessing the third party’s site and selected as hyperlinks. The URLs generally use postal code or place

name data to identify the location of the map required.

MicrosoftTM Address Book provides a facility for obtaining a map on the basis of postal address
information. On activating a button, the map is automatically requested from a predetermined remote

Web server which is hardcoded in the application and unalterable by the user. A similar facility is

provided in the arrangement described in USA-5946687, assigned to Lucent Technologies, Inc. In this

arrangement, a personal information manager (PIM) program, which stores personal and business

contacts, is geo-enabled. The PM provides a display for selecting a contact from a list of stored contacts

and a number of buttons for requesting different geographic services, including a map service, a
directions service, a weather service, and a yellow pages service. When the user clicks on one of the

buttons, the PIM formats a request, including geographic information frorn the contacts list in the form
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of a postal address, a tOWn name or a postal (2]?) code, to be sent to a geographic information server.
The information server retrieves geographic information appropriate to that location, and sends it to the
PM for display.

A drawback of this prior art is that postal address data, towu name, and postal code data, particularly in
the form entered by a user into a contacts database, is often incomplete and insufficient to correctly
resolve to a unique location and, in any case, requires a relatively large amount of databased information

and processing resources to resolve. The case is even further complicated when the user wishes to access

information relating to locations in different countries, perhaps even from various countries around the

world, because of the different postal addressing and coding schemes used in each individual country.
Also, the arrangements cannot deal with locations which are not identified by postal addresses.

The provisiOn of location-based services delivered over cellular networks using the Short Message

Service (SMS) or Wireless Application Protocol (WAP) is known. For example, the Finnish cellular
network operator SoneraTM have a service offering called Sonera ZedTM in which cellular subscribers

may obtain location—based content and services using their mobile phones. For example, a cellular
subscriber may use his or her mobile phone to view an event guide for a selected category, such as film,
and receive details on which local cinemas are screening a selected film at which times, as well as book

tickets and pay for them. Another service offered by Sonera is Zed Finder'm, a directory service that

allows subscribers to find personal or business contact details, such as telephone numbers and postal
addresses, via SMS or WAP. A subscriber enters identifying information into his mobile phone, such as
name and well-known geographical location name, and submits a search request. In response, an SMS

entity or WAP proxy server returns the required contact detail to the mobile phone as an SMS or WAP
card.

Mobile phones with built-in GPS receivers are known. Garmin’sTM Nav'l‘alkTM product, for example,
combines an analog cellular phone conforming to the Advanced Mobile Phone Service (AMPS) with a

GPS receiver. It is able to obtain positional data via the GPS system to an accuracy of 1-5 metres and

velocity accuracy is about 0.1 knots. It is able to transmit the terminal’s current location over the

cellular network to other NavtalkTM devices using Dual Tone Multiple Frequency (DTMF) codes. The
Benefon Locusm, now renamed TrackTM is able to transmit its current location using the Short Message

Service (SMS) in the formal of the Mobile Phone Telematics Protocol (MPTP). Both the NavtalkTM and

Benefon TrackTM display the location of the sending terminal on a map stored in the memory of the

recipient terminal. A problem with both of these types of devices is that they require a similar device,

employing the same location-based protocol used for message transmission, for message receipt at the
recipient device in order to allow the recipient device to access the location data.

Another example of a location-based service, called TornTomTM, is offered by Palm'l‘op Software Ltd.

The service is said to allow users of smartphones or PCs to access travel services, such as maps and

local services directory information, specific to a current location or a location selected from a favourites

list or a history list of locations stored at a Web or WAP server operated by TomTom on behalf of a

registered user. According to information made available on their website www.tomtom.com on 25

August 2000, the Web or WAP server may operate a number of modules including modules that keep

track of favourite locations and recently visited locations for a user, and can find favourite and recently

visited places in any particular area and near any particular location. User settings, favourite locations

and other user-dependent information can be managed both from the phone and on the PC, providing the

user with one central service that can be accessed wherever the user happens to be, on the move or at

home. However, this is an example of a “walled garden” where all the service data and content is

provided by a centralised service.

Information relating to the current location of a mobile device may be provided by the mobile network
to the subscriber or to third parties. The Global System for Mobile Communications (GSM) and UMTS,

for example, will offer location services as described in the European Telecommunications Standards

institute (ETSI) technical specification ETSI TS 122 071, incorporated herein by reference. A similar
proposition is provided in the Ericsson Mobile Positioning System (MP8). Location information

concerning a mobile device is generally private to the subscriber except for emergency services and
various legally required or sanctioned purposes. Access to current location information concerning

mobile devices by third parties, such as value added service providers, is generally controlled according
to subscription profiles, or privacy settings, and maintained by the network.
Mark-up Languages for describing lucation related infonnation are known. The Point of Interest

Exchange (POIX) language and Navigation Mark-up Language (NVML) are two such langUages. A
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specification of the POIX language is available from the World Wide Web Consortium’s website

at http:llwww.w3.orgfl‘proixf. A specification of the NM language is available from the World
Wide Web Conscrtiurn’s website at http:ffwww.w3.org/I‘RIINTVML

POJX is a language, written in XML, for describing location-related information that is suitable for

exchanging it over the Internet, e.g. via e-mail or\by embedding in other documents. It is capable to
describe not only specific location information, such as latitude and longitude, but also various

supplemental information about the target location such as route to the target location and contact
information for the target location. The proposal also allows specification of format infonnation such as
geodetic datum and angle unit.

NVML is a markup language for describing the navigation information for a variety of mobile
information appliances, such as smart phones, PDAs equipped with GPS, and car navigation systems. It
is written in XML, and has the capability to describe several types of navigation information such as a

route from the current point to a destination point, a way to a shop from the nearest station,

transportation courses, sightseeing courses, and tour schedules. This language is able to describe
location information as latitude, longitude, address and various additional items. It also has the ,

capability to describe a route to a target location as a list of locations and additional explanations.
A further known markup language for describing location related information is the Geographic Markup
Language (GML) as developed by the Open Geographical Information Systems (OpenGIS) Consortium.
GML is also written in XML.

It is an object of the invention to provide a number of improvements in relation to user terminals and

systems capable of processing geographic location data and to overcome drawbacks of these known

devices and systems.

Summary of the Invention

Aspects of the invention are set out in the appended claims.

Features and advantages of the various aspects of the present invention include functionality allowing

items of location data, in particular but not exclusively spatial coordinate data, to be readily

disseminated and used in manners convenient to users of devices and systems arranged in accordance
with the invention. Use of spatial coordinate data allows locations to be specified and recognised in a

unique and reliable manner, whilst such data can be used to specify and recognise a location on

substantially any point of the earth‘s surface or even locations remote from the earth's surface. Aspects

of the invention furthermore allow privacy of location data associated with a user to be maintained in

manners convenient to users. Aspects of the invention furthermore allow openness in the use and

dissemination of location data. Namely, locations provided by a wide range of different sources may be
utilised by wide ranges of users to obtain wide ranges of location-based services. Embodiments of the

invention provide “location-sma ” data processing devices, including user terminals, capable of
providing advanced features and functions relating to the processing of geographic location data.

Further features and advantages of the present invention will become apparent from the following
description, given by way of example only, of embodiments of the present invention, made with

reference to the accompanying drawings wherein:

Figures 1, 35, 37 and 45 are schematic illustrations of data processing systems arranged in accordance

with embodiments of the present invention;

Figure 2 is a schematic diagram of elements of a user terminal arranged in accordance with

embodiments of the present invention;

Figure 3 shows spatial coordinate data representations used in embodiments of the invention;

Figures 4 and 5 show user input screens for inputting a location;

Figures 6 and 39 illustrate location data stored used in embodiments of the invention;

Figures 7 to 23 and 34 illustrate features of a graphical user interface provided by a hypermedia browser
application arranged in accordance with embodiments of the present invention;

Figures 24 to 26 illustrate features of a graphical user interface provided by an e-mail application
arranged in accordance with embodiments of the present invention;

Figures 27 to 31 illustrate features of a graphical user interface provided by a cellular telephone terminal

arranged in accordance with embodiments of the present invention;
Figures 32 and 33 illustrate features of a graphical user interface provided by a terminal—based

navigation application arranged in accordance with embodiments of the present invention;
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Figures 36, 38, 40, 41, 42 and 43 illustrate hypermedia content, as displayed ouaconventional

hypermedia browser application, provided by network services arranged in accordance with
embodiments of the present invention; and

Figure 44 is a flow diagram illustrating procedures carried out by data processing devices in accordance
with different embodiments of the invention.

Detailed Description

Network Access Arrangements

In embodiments of the present invention, users may make use of location and associated data with both

"location-smart" user terminals, arranged to manage and process location and associated data in
accordance with the present invention, and conVentional or "location-dum " user terminals. "Location—

smart” user terminals may be data processing devices of any type, such as fixed PCs, notebooks or

laptop computers, handheld computers, PDAs, fixed telephones, mobile phones, fax machines,
broadcastfcablefsatellite televisions and radios etc. The terminal applications that run on the user

terminals may be peer-to-peer, client or server applications and may be capable of communicating in
any of a number of communication application modes, such as telephony, video, e-mail, IRQ, SMS,

Web or WAP, or transfer modes such as HTTP, WAP, Telnet, Rlogin, FTP etc. Similarly, “location
dumb” user terminals may be of any such type and run terminal applications of any such type.
“Location smart" user terminals may store location and associated data in a local data store and utilise

geographical location and associated data by means of terminal-side applications as will be described in
detail below. Figure 1 schematically illustrates possible arrangements of such user terminals with

network access to various service resources and other user terminals. Four exemplary "location-smart"

user terminals are shown - a fixed terminal 10, such as a PC or digital television with networking

capability, a fixed telephone 11, a mobile terminal 12 able to determine its geographical location with

equipment or programs, such as a notebook PC, PDA or mobile phone with an internal or co-located
positioning module such as a GPS receiver or on-board triangulation-based location calculation

equipment, and a mobile terminal 14, such as a notebook PC, PDA or mobile phone, without internal or

co-located locating equipment, but having a positioning software application capable of receiving and

processing data received from the mobile network indicating its current position. Fixed terminal 10 is

connected to the Internet 20 through a PSTN 22 and ISP 24. Fixed telephone 11 is connected by a voice
circuit link and PS’I‘N 22 to other telephones and IVR engines in the various interconnected

telecommunications networks. PSTN 22 is connected to a mobile network 26 via a gateway 25. Mobile

terminals 12 and 14 are connected to the Internet through mobile network 26 and a gateway 28. Mobile

network 26 may be any cellular network such as a GSM or UMTS network. Mobile terminals 12, 14

may be in the form of hand-held devices, or other devices carried by a user. Alternatively, mobile

terminals l2, 14 may form part of an on-board vehicle navigational system.

Many methods of geographically locating mobile devices are known or proposed and have varying
levels of accuracy. For example, cellular mobile networks maintain a record of the current cell in which

a mobile terminal is located, although cells can often be several square miles in area. Location can be

determined more accurately using other well-know methods. One such method is to use a global
positioning system (GPS) transceiver at the mobile device. Other methods are to use measurements

such as signal strength or timing advance in respect of communications between the mobile device and

three (or more) base stations (BTSs) of the mobile network to triangulate (or better) the position of the

mobile device. The location calculation may be performed either at the mobile station itself or at a node

of the network. The location of a mobile device may be determined in three-dimensional as well as two-

dimensional coordinates and accuracy levels are estimated to be as good as within 5 or 10 metres in
horizontal and vertical axes.

Mobile terminal 12 is able to determine and conununicate its location to servers 30 or 32 without

assistance from mobile network 26 since it has location-determining capabilities itself. Mobile terminal
14 does not have location-determining capabilities itself. Howaver. mobile netWork 26 is able to locate
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requested and provided to mobile device 14 via other signalling channels available in mobile
network 26.

Internet positioning server 34 is capable of taking a mobile terminal identity received in a service

request, for example an HTTP GET request, querying location server 40, and transmitting an HTTP

response containing the requested location data. SMS positioning entity 36 is capable of the same type
of interaction via SMS messages. IVR positioning engine 38 is capable of handling a call received from

mobile terminal 14, querying location server using the CLI received ill-Gall, and transmitting the mobile
terminal's current location by means of in~call signalling (e.g. DTMF tones) to the mobile terminal 14.

Mobile terminal 14 is capable of recognising responses received from these positioning entities as
location data and of storing the data as its current position.
Fixed terminals 10 and 11, and indeed mobile terminals 12 and 14, may also obtain location data from
Internet positioning server 34 or IVR positioning engine 38 without using the location server 40. The

user may, through suitable interactions, specify a location (eg as a postcode or geographical place name)
to the positioning entity, and receive the appropriate location data (e.g. global location coordinates) in

return once the location has been suitably specified. In the case of IVR positioning engine 38, this
interaction may take the form of a DTMF andfor voice interactions, whilst in the case of Internet

positioning server 34, client-server requestfresponse interactions such as to be described below may be
used.

Embodiments of the invention also include service provision nodes capable of generating location-

dependent responses to service request messages received from user terminals. These service provision
nodes are automated. Thus, location-based services may be obtained from Internet content servers 30

and 32 (via client—server service request reSponse messaging), SMS service entities 42 (via SMS

messaging), 44 and/or IVR service engines 46, 48 (via in-call signalling messager, such as via DTMF

tones and/or voice messages) for use in processing user requests. Each of the respective service entities
is capable of processing the geographic location data sent by the user terminals and proving a location-

based service response. IVR service engines 46 and 48 may be connected directly to PSTN 22 for direct

access by user terminals 10 and 11. Geographical location data sent by a user terminal to a service

provisioning node may identify the current or fixed location of the user terminal, or other 10cations
stored in the user terminal in the form of location data.

User terminals 10, 12 and 14 may access content and services available at servers 30 and 32 by using

suitable hypermedia browser terminal applications and specifying network resource identifiers addresses

corresponding to particular content available at servers 30 and 32. For example, servers 30 and 32 may

be Web or WAP servers and user terminals 10, 12 and 14 may run Web browser or WAP micro-browser

terminal application programs. A Web or WAP server may respond to a terminal request, sent fer

example in an HTTP or WTP GET request message containing location data and functional data

indicating that the service requested is a pizza delivery service, for example, by transmitting a Web page
or WA? card or deck containing details of a pizza delivery service local to the location specified in the

terminal request.

Similarly, SMS service entities 42, 44 may respond to a terminal request, sent for example in an SMS

message containing location data and functional data indicating that the service requested is a taxi finder

service, for example, by transmitting an SMS message containing a local taxi firm phone number.

Similarly, IVR service engines 46, 48, may provide location-based services, such as local weather

reports, in response to receiving DTMF location data generated by the terminal. The particular service

which is requested by the user may depend on the number called by the user terminal, andior in-call

selections made by the user, by DTMF tones or voiced indications.

Fixed terminal 10 may also communicate its fixed location, or other stored locations, to servers 30 and

32 when accessing content or services. Furthermore, fixed telephone 11 may communicate its location,

or other stored locations, to NE engines 46, 48 by DTMF signalling during a voice call. The fixed

telephone may for example have a button or a menu option for initiating the transmission of a stored
location via DTMF.

Thus, all four user terminals may readily obtain automated location-based services or content based on

their fixed or current location or based on other locations from one or more of the service provision
nodes.

Also connected to the communications system is a location registration server 50, for registering unique
location names or location-dependent names, as will be described in further detail below. Server 50

includes a geographical location name store 52 for storing the registration details for the names.
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Terminal Applications for Utilising Location and Associated Data

Components of an exemplary user terminal are schematically illustrated in Figure 2. The terminal

comprises a control unit 60 coupled to one or more non-volatile data stores, for example flash memory,

at least one telecommunications module 64 (in the case of a mobile terminal a radio module for

communication with radio base stations in cellular networks), and one or more man-machine interface

components 66 (such as a screen or touch screen, a Speaker, a keypad, a microphone, a camera). One or

more terminal application programs 68-76, are stored in memory on the terminal and will be run upon

switching the terminal on. The terminal applications comprise one or more of a hypermedia browser

application 68, a telephony application 70, an e-mail application 72, a text message application andx’or a
mapping/navigation application 76. Each of these types of application is generally well-known and will

not be described in detail herein. The applications present information and receive instructions from the

user via the man-machine interface 66. Information concerning the status and functions available to the

user are presented on the screen (for example, menu options) or through the speaker (for example,

ringing tones or keypad presses). Instructions from the user may be given via the touchscreen, keypad

or microphone (i.e. voice commands). Based on the instructions received, the terminal may perform

internal processes, such as changing the data or settings stored in memory 62, or it may transmit data to

andfor receive data from a remote data processing device via the telecommunications module. The

remote data processing device may be a service processing node or a terminal device such as a mobile

telephone or a fixed telephone.

According to one embodiment of the present invention, conventional terminal applications are adapted

to provide extra user functiOnality. This may be achieved by means of replacing the conventional

application software entirely or by means of a plug-in software module which interoperates with the

conventional software. Alternatively, the software module may be independent of other applications

software running on the user terminal but capable of interoperating with one or more such applications.

In overview, the extra functionality provided by the present invention relates to functions that may be

performed in respect of location data.

Geographical Location Data

According to the present invention, geographical location data, and associated data, may be used by data

processing devices to perform location-based functions or provide location-based services or content.

The data processing devices may be user terminal devices used by users or automated servers, for

example. These data processing devices will in general need to store location and associated data and

communicate location and associated data with other data processing devices.

A geographical location may be represented in the form of data in many ways. Herein the terms

"geographical location" and "location" are intended to encompass all of these, although preferred

embodiments exclude various of the possibilities.

Geographical location in different embodiments of the invention may be represented by spatial

coordinate data, which are preferably constructed using a global location reference standard, Le. a

standard whereby substantially any location on the surface of the earth may be specified to a selected

degree of accuracy. In particular, in preferred embodiments, the location data is derived from a global

position reference system and is represented in a form in which a location is specified by at least two

coordinates which, together with appropriate zone or datum data, specify a globally unique position on

the earth‘s surface. Three-dimensional geographical location may be represented by combining a two-

dimensional data representation and a representation of altitude or height above sea level data (expressed
in a standard distance unit such as metres). Spatial coordinate data may include one or more of 1)

latitude and longitude co-ordinates; 2) polar or geodetic coordinates; 3) grid references, such as

Ordnance Survey (TM) grid references, 4) grid zone references; 5) Universal Transverse Mercator
references.

In other embodiments of the invention, geographical location data may include one or more of 6) well-
known geographical regional names or codes, such as a country name or codes (e.g., "US", "GB", etc.)

or metropolitan andfor country region names (e.g. "Paris, Texas"); 7) postal codes generated by known
naming conventions, like post codes or zip codes; and 8) a registered unique geographical location
name, in accordance with an embodiment as will be described below.

In one embodiment of the present invention, geographical location is represented by data in the form of

a predetermined modification of conventional latitude and longitude co-ordinates, represented in

decimal degree format. In this modification, the coordinates are optimised for representation by as few

as possible numerical digits (0-9) only (i.e. without negative values and without decimal points), whilst
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maintaining global uniqueness and a desired amount of accuracy. Thus, terminal applications

which receive coordinates from a terminal positioning module, such as a GPS receiver, or a user

terminal positioning service provided by a network, in digital degree format, convert the received data to

the predetermined modified format before use. The coordinates are preferably normalised and
incremented by a predetermined amount. Conventional latitude ranges from -90.0000... to +90.0000,

whilst conventional longitude ranges from -1 80.0000... to +180.0000. For conventional latitude (Lat)
and longitude (Long), the following conversion to a modified decimal format (Lat-F, Long+) is used:

Lat+=(Lat+90)f180; the "0." is omitted.

Long+=(Long+180)a’360; the "0." is omitted.

This format thus provides globally-unique decimal codes which identify geographical locations to a
desired degree of accuracy by number strings only. These codes may then be communicated in a large
variety of media, e.g. in text (e.g. X=53?029809&Y=90997666), data coding (e.g. binary coding),
DTMF tones (e.g. ***83698629***73629384***), bar codes, etc. The fact that the codes are optimised

and communicable in all these media means increases their value as a means of disseminating location
information. In particular, the codes may be readily ported betWeen various different modes of

communication, such as e-mail, hypertext, SMS, etc., as will be exemplified below.
In a further embodiment, a geographical location is represented by a single code capable of specifying
global location coordinates. The code, referred to herein as a Placecode'm, includes latitude and

longitude components, and is a variant of the decimal codes described above. Namely, the code is made

up of alphanumeric characters, thus allowing a more compact coding. In a preferred embodiment, 35

characters in all, including all 26 standard keyboard letters and numbers 1 to 9 (0 being omitted in order
to avoid confusion with the letter 0), and each coordinate component is created by coding the above-

dcscribed decimal code using the 35 character base. Four characters may be used to specify each

coordinate of a location anywhere on the earth’s surface to within approximately 8.5 metre accuracy
(suitable for the large majority of location-based applications) and the code itself may consist of only 8

characters in total. The latitude component may be placed before the longitude component to create the
full code. Alternatively, characters from each component may be placed one after the other, beginning

with the most significant characters, such that locations within the same vicinity are readily recognisable

by their prefixes. E.g. Placecode G83HL3E1 represents a location in the vicinity of GS3HL3MN. In this

format, each two character combination represents a square zone on the earth‘s surface, namely G8 is a
square zone of a set of high-level zones (each representing approximately 155x185 of the earth's

surface), 3H a zone within that, L3 a zone within that, and El and MN zones (representing a location to
an accuracy of approximately 8.5 metres) at the lowest levels.

With location coordinate data representations which define points or small zones (such as latitude,

longitude co-ordinates; polar or geodetic coordinates; and grid references etc.) it is preferable, but

optional, to include range data such as horizontal and vertical range radii (expressed in a standard
distance units such as metres). Using latitude and longitude co-ordinates, together with horizontal range

radii, (and, optionally, altitude and vertical range radii) it is possible to define a circular (or vertical

cylindrical) region describing a spatial extent of a characteristic of the location specified in the

coordinates. Using multiple sets of coordinates, optionally together with a single or a corresponding
multiple set of horizontal range radii (and, optionally, a single or corresponding multiple set of altitude

and vertical range radii) it is possible to define more complex geographic regions. Figure 2 shows a

simple two-dimensional region 110 defined by latitude and longitude co—ordinates (x1, y1) and
horizontal range (hl), a more complex two-dimensional region 120 defined by two latitude and

longitude co-ordinates (x2, y2) and (x3, y3) and a two horizontal range radius h2, h3 and a further

complex two-dimensional region 130 defined by three latitude and longitude co—ordinates (x4, y4), (x5,
y5) and (x6, y6) but no correSponding horizontal range radii. Figure 3 shows how multiple point, and

Optionally range, representations, or multiple region representations, may be grouped together to form
complex regions in different ways. One approach is to logically add together the regions covered by

multiple representations, as shown in the two-dimensional region 20 in Figure 3. Another approach is to
treat the region enclosed by multiple point representations as the region defined, as shown in the two-
dimensional region 30. To define an area in two-dimensions or a volume in three-dimensions, the latter

approach requires at least three or four point representations respectively. It will be apparent that other

combinations of point-defining data, range-defining data, or region defining data may be used in the
present invention to define simple or complex regions.
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Location data can be measured or specified to a certain level of accuracy. For example, location

data provided by location servers of cellular networks will have a specified accuracy depending on the
requested quality of service level and the capabilities of the network at that particular location and time.

Similarly, location data obtained from a user by pointing to a map will depend on the scale of the map,
and the resolution and accuracy of the pointing device. Thus, accuracy data may be associated with

location data. The type of accuracy data will depend on the type of data used to represent geographical
location. For longitude, latitude and altitude data, a horizontal and vertical error may be Specified.
In the present invention, location data may be identified as static or dynamic. For example, the location
of a house may be identified as static, at least for the period of use of the location data, whereas the

location of a person or vehicle may be identified as dynamic. Static location data needs to be determined

only once, whereas dynamic location data may require repeated updating. In both cases, a location or
current location may be obtained automatically by querying one or more data processing devices, such
as mobile data processing devices with GPS receivers or the location servers of cellular networks,

described above. Alternatively, a location or current location may be obtained semi-automatically by
querying one or more users of data processing devices to supply the data.

If the position of a terminal cannot be sensed using a location detection system, or if a location other
than the position of the terminal is of interest, location data may be obtained at the terminal from the

user in the form of user-inputted text - e.g. latitude, longitude coordinates, a registered geographical
location name (as will be described in further detail below) or postal address or code etc. Other

associated data relevant to dynamic location data may also be inputted by the user. Figure 4 shows an

exemplary user interface for obtaining location data from a user in the form of text. The target identifier
is displayed in box 100. Text-entry boxes 102-110 are provided for user input of single, or multiple,

latitude, longitude and, optionally, altitude co-ordinatea horizontal and vertical range radii. A pro-filled

text-entry box 112 is provided for user input of a validity period for the location data. A time-stamp to

be provided with the location data is displayed in box 114.

Location data may also be obtained from the user in, at least partly, a graphical form by presenting the
user with a map (or a series of maps at different scales) via a graphical user interface of the data

processing device and having the user point to one location (or a sequence more precise locations) or

draw a region (or a sequence more precise regions) to define the location. Figure 5 shows an exemplary
user interface for obtaining current 10cation data from a user in, at least partly, a graphical form. As with

Figure 3, the source identifier is displayed, in box 120. A pie-filled text-entry box 122 is provided for
user input of a validity period for the location data. A time-stamp to be provided with the location data

is displayed in box 124. Unlike Figure 3, a street map is displayed at box 130 and a cursor 132 provided
for pointing and selecting a location. Also, buttonsl34 and 136 are provided for zooming in or zooming

out o the map display. Furthermore, four buttonsl38 are provided for scrolling the map portion

displayed to the north, south east or west. The map displayed at box 130 may be any kind of map which

either accurately reflects the spatial positions of object displayed, such as Ordnance Survey (TM) maps,

or not such as transport connection like train connection maps, tube or metro maps etc. Maps displayed

on two-dimensional screens may be used to provide three-dimensional location data by including a text-
entry box for altitude. Horizontal and vertical range radii may also be entered using text entry boxes so
as to define regions. Furthermore, locational regions may be identified by using a pointing device to
draw the perimeter of the region or by using a pointing device to fill in a region being identified.

Alternatively, regions may be defined by selecting multiple points and, optionally, single or multiple
range radii as described above.

When the user has input the required location information, in either or both of the formats illustrated in

Figures 4 and 5, he may submit it by clicking the "Submit" button, whereupon it will be communicated
to a remote device or internal application which translates the submitted location data into a
predetermined format whereby location data is communicated between devices in accordance with the

present invention. The remote device may for example be a Web server, for example content server 30,
which generates a hyperlink containing a URL containing the location data (as will be described in

further detail below) which is then sent back in a Web page, which may contain other location-specific
data, to the user terminal. In the case of an internal application, this may be a mapping application or
suchlike which outputs location data in a desired format.
Storage of Location Data in User Terminals

In accordance with embodiments of the invention, geographical location data is stored in, or in a local
device accessible by, the user terminal, preferably in a non-volatile data storage means 62 as described,
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such as non-volatile memory or a magnetic or optical data carrier. Thus, each of the exemplified
user terminals, include a location storage directory 200 storing geographical data in the form of a

plurality of location storage records 202-222, as illustrated in Figure 6. One location storage record

holds location data 224 representing a single location in the form of one or more fields of global
geographical location coordinate data as described above, and one or more associated fields of data 226.

Current location record 222 holds current, or at least most-recently obtained, location data for the

terminal. A plurality of other location records 204—222 hold previously-stored location data, which may
include previous current location data for the terminal andx'or location data received from other sources,
such as other terminals and content servers.

Location-related Associated Data

Other data specifically related to a location may be stored in an associated manner with the location

data. This data may be associated with the location data either by a user selecting a function for
associating one or more selected items of additional data with an item of location data via user interface

interactions, andfor by the user terminal automatically associating one or more items of contextual data
with an item of location data, andr'or by the user terminal automatically associating one or more selected

items of additional data with a contextual item of location data, andlor may have been received by the
user terminal in an associated manner with an item of location data. The associated data may be stored
in fields of the location storage record or may be referenced by a field in the location storage record

which pr0vides a file reference to either a locally stored resource or a remotely stored resource.

For example, the following associated data may be stored in the location storage records: data

representing the geographical location of a building may have data corresponding to the building
associated with it, such as one or more postal addresses (preferably, broken down into street number,

street name, town or city name, post or zip code and country name), e-mail addresses, fixed or mobile

telephone numbers, web site addresses; a location type to indicate the type of location — e.g.. a flat, 3

house, a building, a street, a city, a county or state, a country, a region, a person, a vehicle: a user-
allotted name, such as "London" or ”My office" or " Sarah's house" or "Fred"; and a name registered in
respect of a location (as will be described in further detail below). Furthermore, dynamic location data

may have the following further data stored in the location storage records: a dateftime-stanrp at which

the location was obtained (which may be expressed in a standard format such as number of seconds past

12:00 am, 1 January, 2000), a validity period within which the location data. is considered to be current

(which may be expressed as a number of seconds), a speed and direction of the locatable mobile device

(which may together be expressed as speeds in the northerly, easterly and, optionally, vertical directions)

and an acceleration and direction of the locatable mobile device (which may together be expressed as

accelerations in the northerly, easterly and, optionally, vertical directions). For dynamic location data, if

a previously obtained location is within its validity period (determined by comparing the current time to

the time stamp associated with the previously obtained location plus the validity period) then the
location data is treated as being current and updating is not needed. If not, then it is treated as being old

and may need to be updated before use is made ofthe location data.

The following locally or remotely stored associated data may for example be referenced in the location

storage records: a photographic image or video file; a map file; an audio file; a text file; a diary or
calendar event; a hypermedia file; an e-mail file; a program file; a contacts record, such as a vCard; an

electronic ticket (to be thrther described below).

Preferably, the user terminal application is arranged to detect when the location stored in the current

location record 222 is sufficiently proximate to a location stored in other location records 204-222 and

data associated with the proximate other location is “inherited” by the current location record 222 for

use when performing functions or generating messages using the current location. In this way, the
terminal application may make use of data associated with stored locations when the user terminal is

proximate to the stored location without the user having to actively select the stored location. In other

words, when a user is at home or at the office and has previously stored location and associated data in

respect of the home or office, the terminal application will recognise that the current location is
proximate to the home or office and will be able to make use of all the associated data, such as postal
addresses, telephone numbers etc, without the user having to actively select the home or office location
from a favourites list.

Communication of Geographic Location Data from the User Terminals

The geographical location data stored in a user terminal may be communicated as data in messages sent
to network-based service provision nodes (referred to herein as “service request data” and "service
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request messages" respectively) or to another terminal (referred to herein as "tenninal-to-

terminal messages"). The format in which the data is presented is preferably predetermined in each

mode of communications which the terminal is capable of using (although different presentation formats
are preferably used in different communications modes of a terminal, such as Web browsing and voice
telephony connections), such that the location data may be recognised as such, and distinguished from
the many other types of data which may be communicated in these different modes, and used at the
receiving end ofthe communication.

Since location data may be communicated fi'om a user terminal, another way in which a user terminal
may receive location data is from another user terminal. Generally, this location data will not indicate a

current location of the receiving user terminal, but may indicate a different location of interest. For

example, a mobile telephone terminal may be used to send geographic location data, either its own

current location or a different location stored in its location records, to another mobile telephone
terminal or a PSTN telephone terminal by DTMF, or to a mobile telephone terminal by SMS, e-mail, or

any other communications capability which the mobile terminals are each provided with. A "location—

srna " terminal receiving the location data will preferably either automatically, or give the user the

option to, store the location data, and any associated functional data (to be described below) received in
the communication, in its location record store.

Functional Data sent with Geographical Location Data -

Data sent along with the location data in a communication is referred to herein as "ftmctional data".

Many different types of data may be sent in combination with the locational data. This functional data

may have a purely informative function, or may have a different function such as specifying selected
location—based functions to be performed in relation to the location data or location-based services to be
provided in relation to the location data.

Any of the associated data, stored or referenced in a location record as described above, may sent along
with the corresponding location data. The associated data to be sent may be determined by pre-stored

settings (e.g. privacy settings) in the terminal device, user-interface interaction at the time of sending of

the message andl'or on the identity or kind of the service to be provided or the function to be performed.
Furthermore, additional fimctional data not previously stored in a location record may be sent. The types

and values of the additional functional data to be sent may be determined by user-interface interaction at

the time of sending of the message andfor on the identity or kind of the service to be provided or the

function to be performed.

Some examples of additional functional data generally useful for instructing a location-based server to

provide a service are as follows: a service code (for any service which may be provided such as a map

service or a taxi directory service); a user identifier (such as a user name or code); a user password; a
user category of interest (which may be general categories such as food, entertainment, shopping, travel,

news, weather etc., or specific categories like pizza restaurants, late—night cinemas, nightclubs, motor-

bike shops, plumbers, hairdressers etc.); a supplier identifier (such as a supplier name or code - e.g..

"Countrywide Cabs"); user search criteria suitable for processing by a search engine (which search

criteria may be eXpressed in a conventional manner using search terms and instructions combined using
logical operators); a user terminal type (such as fixed or mobile phone, fixed PC, notebook PC, PDA

etc.); user terminal application type (such as Web or WAP browser application, E-mail application, SMS

peer application, voicer'video peer application etc), user fimction code (such as "list"; "go"; "find";

"services"; "add"; "send"; "associate"; "options" - these functions will be described in detail below in

respect the menu functions of "location-smart" terminal applications which are enabled to perform these

functions in respect of location and associated data; however, they may for example be included in URL

hyperlinks in Web pages to enable users of conventional or "location-dumb" terminal applications to
make use of the functions too. Namely, the function may be provided in the server response, rather than

via the terminal menus); various kinds of personal information specific to the user (such as user name,

date of birth, postal & e-mail addresses, fixed or mobile telephone numbers, sex, age, payment

instructions, debit or credit card details, bank details - preferably, for security purposes, sensitive
personal information is communicated from the user's data processing device is encrypted form, or is
stored at a remote data processing device referenced by an authenticated user name or code and is used

as instructed by the user); personal information specific to people other than the user (such as the
various kinds of personal information described above); and other servicei’function-specific data kinds

(such as an item description, a number or quantity, a date , a time, a price, a quality of service level, a
language, a currency etc).
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For the purpose of allowing recall and repetition of previous location-based functions or providing

location-based service requests, one or more of the additional functional data items described above may

be stored in the location storage records and presented to the user in the context of the respective
locations when they are accessed in future, for example by means of a history list, or a user favourites
list in a hypermedia browser.

Representations of Location and Functional Data

For ease of explanation in this document, examples and illustrations will be given using character
encoding. However, it is to be understood that, in alternate embodiments of the present invention, other
data formats may be used. In all cases, when communicating location and asSOciated data, the data must

be recognisable as being location and associated data. This may be achieved by prepending a
recognisable starting code signifying that the data following it is location and associated data and

appending a terminating character, such as a carriage return, signifying the end of the location and
associated data. Also, the various fields within location and associated data, such as latitude, or e-mail

address, must be recognisable as such. This may be achieved by prepending recognisable starting codes
signifying that the data following them is a particular type of location or associated data and appending a
terminating character, signifying the end of the field. Furthermore, context, such as the context of a

function or service code, may be provided to selected fields only by associating only those selected
fields with the context-giving field. This may be achieved by nesting fields within each other using a

pair of nesting characters, such as "{" and "}". Alternatively, associations between codes may be

achieved by numbering the codes equally. For example, where two locations are to be given, the

location coordinates may be indicated by the codes X1, Y1 and X2, Y2 respectively.
For ease of explanation in this document, examples and illustrations will be given using this approach to

structuring location and associated data for storage communication purposes. However, alternate

embodiments may use other data structures to represent location and associated data for communication

purposes, such as mark-up languages (in particular, Extensible Mark—up Language or XML as used in

NVML, GM and POIX described above), vCard format or nested attribute-value pairs.

The data type codes are preferably short alpha-numeric codes indicative of the purpose of the field. For

instance, the following sets out a number of location and additional parameters of which the values are

specific to location (corresponding to the associated data stored or referenced in the location records).
These parameters may be represented by the following set of unique data type codes: latitude Y;

longitude X; altitude A; Web site addresses WA; e—mail address E; user-allotted name N; mobile

telephone number MT; fixed telephone number FT; horizontal range H; source identifier SI; vertical

range V; target identifier TI; horizontal error HE; source device identifier SD; vertical error VE; target
device type TD; location type LT; a dateitime-stamp TS; postal addresses PA; validity period VP; street

number NS; northerly speed NS; street name SS; easterly speed ES; town or city name TC; vertical

speed VS; post or zip code PZ; northerly acceleration NA; country name C; easterly acceleration EA;

vertical acceleration VA. A number of generally useful additional functional data parameters of which

values may also be added to any locational data to Specify further services and other functions to be

provided. The following sets out the corresponding unique data type codes: service code S; user

identifier Ul; user password UP; personal name PN; supplier name or identifier SN; function code F;

search criteria SC; item description 1; category of interest CI; quantity NO; terminal application TA;

date D; terminal type TI‘; time T; date ofbirth DB; price P; sex SX; quality of service level QS; age AG;
language LN; personal identification number PI; currency CU.

Note that various examples of associated data, such as location type, postal address, street number, street

name, town or city name, post or zip code, country name, e-mail address, fixed telephone number, web

site addresses, user-allotted name, mobile telephone number are also usable as functional data and may
have the same codes as described above.

Meagagg Formats for Location and Functional Data

A predetermined code or codes are used in messages constructed in accordance with the present
invention in order to signify the presence of useful locational data in a message to a "location-smart"

terminal application or a service provisioning entity. In preferred embodiments of the present invention

the recognisable code, signifying that the data following it is location and associated data, is chosen to

be an Intemet Uniform Resource Locator (URL) comprising a predetermined domain name, or one of a
set of predetermined domain names, stored on the user terminal. The choice of a URL serves three main

purposes. Firstly, using the DNS, it identifies an IP address of a server connected to the Internet which

is capable of performing, or arranging for another server to perform, location-based functions or services
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defined by the location and fimctional data which follows the domain name. Thus the domain name

plus location and associated data which follows it may be used by a Web or WAP browser application to

instruct a server to perform the location—based function or service. The location and associated data may
be manually entered into the browser, obtained as a hyperlink from a media source such as an Internet

page, e—mail, SMS etc. or automatically constructed by the terminal application on the basis of user
instruction. Secondly, it provides a recognisable code so that "location—smart" terminal applications,
which are able to perform functions in respect of location and associated data, may treat the parameters
and other data associated with it as location and associated data and perform the functions accordingly.

Thirdly, the use of conventional domain names provides backwards compatibility for communication of
location and associated data through many conventional data processing media in such a way as it an be
recognised as location and associated data and used as such. For instance, location and associated data

may be communicated in e-mail, SMS, in-call data channels for voice or video connections, broadcast

radio or TV data channels etc. For example, the location and associated data may be received via SMS,

coined to a data clipboard and pasted into a WAP or Web browser for accessing a server connected to
the Internet which is capable of performing, or arranging for another server to perform, location-based

functions or services. This backwards compatibility extends to non data processing media such as

conventional print media or the spoken word. For example, location and associated data may be printed

in magazines or newspapers and typed into a WAP or Web browser for accessing a serVer capable of
performing, or arranging for another server to perform, location—based functions or services.

More than one Internet domain name can be chosen as a recognisable code signifying that the data

following it is location and associated data. Thus "location-smart" terminal applications, which are able

to perform functions in respect of location and associated data, may recognise any one of the chosen
domain names and treat any data following such domain names as location and associated data and

perform functions accordingly. This enables more than one server, with IP addresses correSponding to
the chosen domain names, to be accessed by "location-smart" terminals to perform location-based
services or functions.

In accordance with an alternative embodiment of the invention, one or more top level domain name

(such as .loc) may be used as a terminal-recognisable code so that all domain names within those top

level domains (e.g.. buses.loc or sen'icestationsjoc) are recognisable codes signifying that the site is

locatiOn-enabied and that the user's location and associated data may be sent to the server in service

request messages constructed by the terminal in the appropriate format. Furthermore, "location-smart"

terminal applications may recognise any one of the chosen top level domain names and treat any data
following such domain names belonging to those top level domains as location and associated data and

perform functions accordingly. This enables more than one server, with IP addresses corresponding to

all the domain names within the chosen top level domains, to be accessed by "location-smart" terminals

to perform location-based services or functions.

Thus, in accordance with this embodiment of the invention, "location-smart" hypermedia browser

applications preferably construct URLs containing location data, or append data to recognised location-

aware URLs to form new URLs containing location data. These URLs are used to form service request
messages to be sent via the Internet, such as Hypertext Transfer Protocol (HTTP) GET requests and

Wireless Application Protocol Transfer Protocol (WTP) GET requests.

However, the location data may alternatively be included in such service requests by other message

formats, for example by the terminal broWser generating form data which is sent in an HTTP POST

request message, or otherwise included in a service request message header, or in the message body (for

example as an XML file) when the terminal detects that a request is to be sent to a predetermined
network resource or domain (in the case of a cookie, this being the domain from which the cookie is

received).

In addition, the data may be sent by a client software object, such as a Java“ or JZIt/[EI'IM (Java for
mobile terminals) applet residing on the user terminal. Applets may be used to process location data and

associated data or functiOnal data at the user terminal before a service request message is generated for

transmission to a remote service provider. For example, a user may wish to access a service for ordering

a taxi and may be required to specify a pick-up location, including location data, such as latitude and

longitude co-ordinates, and a postal address, as well as destination location data, number of passengers

and a contact telephone number for the user. This information is clearly specific to the type of location-

based service being accessed and it may be preferable to capture the required information from the user

using an applet doWnloaded from the service provider when the service is first accessed.
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Applets for particular services may be stored in the uSer terminal for firture use. Stored applets may

be associated with services stored in a user-selected favourites list of services or history list of services

accessed in respect of locations, both of which are described in greater detail below. Preferably, the

applet is arranged to interoperate with the hypermedia browser to make use of location and associated

data stored in the user terminal. Thus, the applet may present a user interface to the user for capturing
the required service-specific information which is at least partly pre-filled with location and/or

associated data likely to be appropriate to the user requirement. For example, fields for capturingthe
pick-up location may be pre-filled with location data representing the current location of the user

terminal and fields for capturing the destination location may be pre-filled with location data
representing the current locational context, which may of course be different to the current location.

Furthermore, associated data stored or referenced in the location records of the user terminal, or other

data stored by the hypermedia browser, may be used by the applet for pre—filling appropriate fields in the
user interface. Thus, for example, a postal address associated with the current location andfor the

current contextual location may be pre-filled in appropriate fields in the user interface. In the case of the

current location, inherited associated data, as described above, may be used. Also, user-specific data,
such as a contact telephone number for the user stored in the user terminal and accessible by the

hypermedia browser, may be used for pre-filling the contact telephone number field in the applet.
Thus, it can be seen that service-specific applets may make use of location data, associated data and

other data stored in the user terminal to assist the capturing of required service-specific information for
inclusion in a service request message. Other message formats are more suitable in other

communications modes, such as voice telephony (the DTMF format described above is preferably used,

with for example the *** tone format functioning as the signifying codes), for Service request messages,
positioning responses and tenninal-to-terminal messages. In the case of SMS and e-mail, and in

particular for service request messages, any predetermined format may be used, such as an XML file.

However, providing a suitable network resource is provided corresponding to the URL, geographical
location data is also preferably sent in the form of a URL format for these communications modes. For

these existing terminal-to-terminal communications the receiving terminal may not be "location-smart"

and it may not be possible to determine from the sending terminal whether the receiving terminal is

"location-smart". By sending a URL in these modes of communication, the information becomes

compatible with any terminal, since the user may either cut and paste, or manually type in, the received

URL into the address line of a hypermedia browser and get the appropriate location-Specific information

or service by means of a service request message sent to the network resource indicated in the URL.

Examples of URLs containing Location and Functional Data

Some examples of structuring and formatting of URLs in accordance with the present invention

will now be giVen to illustrate how location and associated data may be included therein. Such URLs

may be generated by a “location-smart" user terminal, either in full by the user terminal or in part by the

terminal on recognising inputted URLs in which location data is to be automatically included, preferably

identify predetermined existing network resources, which are preset in the browser, which are adapted to

recognise the URL data format constructed by the user terminal application and to provide location-
specific services in their responses. The URL data formats preferably include the location data and any

functional data in the form of data type codes with given data values, for example in the form of a

Common Gateway Interface (CGI) query structure, with the data type codes described above being used

to indicate the CG] query parameters. Any of the data type codes described above, in any combination,

may be included in the generated URLs, as will be exemplified below.

Example 1. The following illustrates a URL generated using a representation of two coordinates of
location to define a geographical location:

www.golocai.ro/?X=1234566&Y=9876543

The network resource is a location-enabled Web server with the domain name "golocal.to", “to“ being

the top level domain (TLD) name (a country code TLD for Tonga in this case; it may also take a more

conventional form such as the generic TLDs ".com" or ".net"). The terminal application is preset to send

location service request messages, containing the URL in a header part of the message, to this network

node. Correspondingly, the server has the resources to understand the C61 query part of the URL (that

following the domain name) and to provide location specific responses, for example in the form of a
Web page containing a map showing the location in question. It is to be understood that the domain

name "golocal.to" is used herein for illustrative purposes only, and any domain name or domain name

part may be used to implement the generation of URLs according to the invention, providing the
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corresponding server is at least location-enabled, and preferably also enabled to process the
associated data fields and provide responses appr0priately.

Example 2. An additional height dimension may be added:

mvw. goloeae'. to/?X=1234566 &Y=9876543&A =340

Example 3. Associating a user-allotted name with the location data may be achieved by the following
representation:

WW. goiocal.to/?N=M2Hcase &X=123456 &Y=98 76543

The server may then formulate a location-specific response containing the user-allotted name for the
location.

Example 4. To indicate that the location data relates to "MyHouse", nesting may be used to associate the
location data with the uSer—allotted name:

WV. goiocal.to/?N=MgHousegX=123456cch=9876543 3

Example 5. Adding a horizontal spatial extent and horizontal error may he achieved as follows:
www. alocai.t0/?N=M House X:123456&Y=9876543&H=53&HE=10

Example 6. Identifying the location type as a house may be achieved as follows:
W. oiocai.:o/?N=M House X=123456dzY=9876543&H=53&HE=1 0&LT=kouse

The server may then formulate a location-specific response which is also dependent on the type of
location identified.

Example 7. Adding postal address information for the house, broken down into various subfields which

are nested within the postal address field may be achieved as folloWS:
www. oiocat.to/?N=M House X=123456&Y=9876543&H=53&HE=10:91:22?"=kousedtPA= NS

=19&SS=BurgessAvenue&TC=Lgnd0ncszZ=SEI 6TY&C= W22

If included in a service request message, this URL may be used by the server to produce a response

which includes the user‘s address details, andfor to pass on data to enable a service, such as a delivery,

which the user orders Via interaction with the server. The URL may also for example be posted as a

hyperlink on a Website and all the information udthin it may be accessed and parsed by other "location-
smart" user terminals. The URL may also be sent via an e—mail or SMS message to other "location—

smart" user terminals to pass on both geographic location data and postal address data.

Example 8. Adding camail address, web site address, mobile telephone and fixed telephone details may
be achieved in a URL as follows:

www. golocal. tof?N=M3gH0useiX=I23456&Y=9876543 def-I=53&HE=10&LT=house&PA=gflS
=19&SS=Bm;gessAvenue&TC=London&PZ=SEl 6T1’&C=UK &E=andrew.smith reeserve.co.uk&W

A=andrewsmith.eo.uk&.MT=447947395345&FT=445649376£

Example 9. Dynamic location data. Note the presence of a time stamp and validity period for the

locatiou data. The absence of any source or target information indicates that, in default, the location is

available automatically and locally to the device, e.g.. fi'om a GPS receiver.

www. goiocat‘.to/?X=345666&Y=476543&TS=I 6844&VP=60

Example 10. In this examine, location data for a user, identified by her mobile telephone number, and
the current location of the user terminal is available in network location Server "locationserver2". The

user's location is dynamic:
W. o!ocat.to/?N==Samh X=234566&Y=876543&SD=locatiaaseiver2&Sf=535.243‘.65.346:

TD=MS&TI=44 7947086456&TS2946568& VP=603

Example 11. An example of a URL containing dynamic location data, for example of an aircraft,

including speed and acceleration information is as follows:

WW. gcloeal. 10/?N=_M1LeerJe1{X=543i 6&Y=9876543&A=683 6&1?=52& V=65&HE=43& VE
=13&NS=S&.ES=6S7&VS=675&NA=34&EA=S4&VA=5&SD=locatfonserver3&SI= 735. 23. 635. I 34&

TD=MS&TI=44794876859&TS=467568&W=3603

Now we will give some examples of cases in which additional functional data is added to the geographic
location to form the URLs. In all of these examples, the kinds of data parameters and their values

included in the additional functional data is selected by the User, either as a general setting or in
individual cases, by means of user interface interactions.

Example 12. In this example a user has requested, via user interface interaction, the terminal to request a
search for information on dolphins but not zoos around Sarah's house using a location-based search

engine. The URL generated by the user terminal is as follows:

wwwgolocal.to/?S=searc&{N=SarahisHousefiY_=63474&Y= 75497}&SC= "dmerOTHZOO"
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This allows the server to perform a search Specific to the location and to show the search results in

relation to the location. In an alternative, the "search" service code may be dropped, since the presence
of search criteria may be taken to imply that the service required is a location—based search.

Example 13. In this example a user has requested the terminal to request a search for cinemas around his
current location. The location of the terminal is available in the network location server
“locationserverl”:

www. golocui. ro/?S=categogysearch{CI=cinema&SD=loeatt'onserveri &SI=135. 43. 55. 94622"D=
MS&TI=44 798667456&TS=87635686’: VP=60.!

Example 14. A request instructed by the user on the terminal, giving her name and mobile telephone as

contact details, to order a taxi for two passengers, being picked up at 9:30 am on 1 July 2000 from
Sarah‘s house and going to David's office, giving the full postal address to assist pick-up and a fixed
telephone contact number:

W. otocal.to/?S=taxi PN=SarahHamiIton MT=447947395345& &N0=2&wD=I/7/2000&

IE09:30&N=SamhhHouseiX=634748zY= 75497&LT=house&PA=_{NS=19&SS=Burg_essAvenue&TC
=London&PZ=SEMIY&C= UK&FT=4456493 76}&N=DavidisOthcegX=836774&Y=823562z

In this exan'mle, it has been assumed that the supply of two items of location data in the context of a taxi
service - i.e. for "Sarah'sHouse" and "David'sOffice" in that order - indicates that the first location is the

pick-up location and the second is the destination location. However, it is altematively possible to

explicitly specify this using further taxi-service-specific data codes such as SL= (source location) and

DL= (destination location). It is to be noted, that since most, if not all, of the information is preferably

stored as associated data in the user terminal, the process of generating this service request can be made
relatively convenient to the user. Namely, the user interface can be adapted such that all the user would

need to do is to enter the service requested (taxi), to select the pick-up and destination locations from a

list of locations presented on the user interface, and to enter the time the taxi is required. This example
is one which is also particularly suitable to be alternatively embodied by way of a Java” or IZMETM

applet, as described above, since the user interface interactions may then be controlled by the applet.
Example 15. A request by the user, providing a mobile telephone number as a contact number (and

using the same telephone to autornatically provide location data), to order two take-away Hawaiian 12

inch pizzas to be delivered to her current location and to pay for it. The request includes a current
location, a validity period, for the current location fix and identifying details for the location server from

which a location update can be received:
WW. alumna/PS: fzzadeh‘ve PN=SarnhHamilton MT=44 7986674&CM=MS.S.HamiIton

daf=Haw iianPizzaIZiiichctcNO=2cEX=334 66&Y=4 76543&SD=Iocationser-verl 6:31=I35. 3.55. 94653"

D=MS&TI=44798667456&1"S=8 7635686i: VP=603

Example 16. In this case, the user has previously registered with a trusted organisation running the
server corresponding to the domain name golocalto and may have provided payment details and other

personal details to that organisation in a secure manner. Thus, to provide some security to e-commerce

or m-commerce transactions such as ordering pizza is to provide a user name and password in the

request, and rely on the trusted organisation to arrange for payment using pre-stored payment details.
An exemplary request containing these parameters is as folloviIs:

WW. golocal. to/?S=pt‘zzadeltvergg UI=SarahHamiltouc€tU =mypasswordM=HawaianPizza121'
ach&NO=2&X=334566&Y=4 76543&SD=Iocariouservei-4&&l=I35. 43. 55. 94&TD=MS&TI=44798667

456&TS=8763568& VP=602

Although more secure than sending payment details in the open, this request message contains a user
name and password and this information might allow a third party to spoof Sarah's identity and make
purchases using Sarah's payment details without even knowing them. Thus, whenever sensitive data is

to be communicated, it is preferable to send all such data in a hidden manner using a secure connection.
One suitable approach for Intemet connections is the secure sockets layer (SSL) connections.

Example 18. In another example of location data associated with fimctionfservice-specific data, a user

may identify a particular supplier of a service rather than a general service or category of interest. For
example, Sarah may want to order pizza from a particular pizza delivery business named "Pizza2go". An
exemplary request:

www. golocal. to/?SN=Pizza2gog UI=SarahHamittoucfcUP=rumorswordcfcI=HnwaiianPizzai2in
ch&N0=2&¥=334566&Y=4 76543&SD=iocati0nserver-1&SI=J35. 43. 55.94&TD=MS&TI=44 7986674

56&TS=8763568&VP=602
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Example 19. A wishing to perform a function in respect of location data, such as to add a location,

given the user-allotted name "Sarah's House", and associated location-related data, such as a postal

address and fixed telephone number, to his favourites list maintained at a server of the organisation

owning the domain name golocal.to, may format a request as follows. Note that the user may type this
URL into the address entry line of a terminal application such as a conventional Web or WAP browser,

or may access URL as a hyperlink on a Web page or WAP card. By the server sending a Cookie to the

user terminal, the user terminal can be identified each time a request is sent up to the golocalto domain,
and thus the favourites list can be maintained on a per—user (represented by the user terminal) basis.

MW. olccaf.to/FC=addN=Sarah’chuse X=63474&Y=75497&PA= NS=J9&SS=Bnr essAv

enue&l‘C=London&PZ=SEl 6W&C= UK&FF4456493 765

While the above examples have used a predetermined URL as the means for identifying data as being
location andfor associated data, it will be understood that in alternative embodiments, such as those

described above, other means may be used to identify data as being locational andfor associated data.

Furthermore, it will be equally apparent that many other data formats may be used for specifying
location and associated data.

In accordance with alternative embodiments of the present invention, location data may be identified by
prepending a predetermined protocol header, for example “GEO:”, in the same manner as “HTTP:”

identifies the hypertext transfer protocol. Thus, at “locations smart” user terminal, naming conventional
software applications such as a Web or WAP browser, e-mail application, text messaging applicaticn or
other conventional communications applications, may be arranged, using well-known techniques for

associating protocol headers with software modules, to launch andfor pass control over to an
independent software module implementing terminal—side embodiments of the present invention. This

may be performed automatically or on user activation of an item of locational data which may have been

received, for example, in a Web page, WAP card, e-mail, SMS or text message or which may have been

entered by the user. The locational and associated data following the protocol header is passed to the
software module for use as generally described herein. Preferably, the protocol header is used in

combination with a predetermined URL, as described above, so that locational data may be utilised by

both “location smart” and “location dumb” user terminals as well as with non-data processing media.
In a further alternative embodiment, which also may be combined with the above described

embodiments, the locational data is transmitted as a file recognised by software applications running on
a user terminal by means of a predetermined and registered Mtype. Similar file extensions may be
used for conventional operating systems such as Microsoft TM Windows '1'” - for example
“MyOfficeJoc”.

In a yet further embodiment, the location data may be included in a document in the form of script, such
as JavascriptTM or VlilVILscriptTM which is recognised by the uSer terminal as having certain firnctionality

to be carried out by the client browser in relation to the geographical location data embedded in the
script.

In general, any data code, label or format recognisable by the user application, whether terminal-side or

network-side, may be used to identify location data as such and thus enable the user application to utilise

the location and associated data accordingly. However, preferred embodiments use standardised codes,

labels or formats, such as URLs, to achieve compatibility and interoperability.
Terminal Application User Interfaces

Figure 7 illustrates a graphical user interface provided on a user terminal by a hypermedia browser
application 68, in accordance with one embodiment of the invention. The user interface includes

various native menu options provided on conventional hypermedia browsers, such as an address entry
box 302, for entering a network resource identifier (URL) which identifies a resource to be retrieved

from a remote server, a “GO” button for initiating a service request message, in the form of an HTTP

GET request containing the URL specified in the address entry box 302, a favourites list top bar icon
306 for diSplaying a selection of representations of previously stored favourite resources, a history top
bar icon 308 for presenting a selection of representations of recently-accessed resources, and a

conventional search top bar icon 310 for allowing a user to select a lmown conventional search engine
from which normal key-word searches can be obtained. By native, we mean to say that this

fimctionality is provided by the terminal application itself, rather than by hypermedia content received.

Both an original terminal application and one modified by means of a software plug-in may provide
such native functionality. The browser user interface also includes a hypermedia content display
window 312, in which hypermedia resources retrieved from remote servers are displayed. In addition, in
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accordance with the present invention, the browser interface includes a native “locations” top bar icon

314. Selection of the locations icon 314, by means of a pointing device (a mouse, a trackball, etc)
causes a native pop-up “locations” menu to appear on the user interface 300 similar to that illustrated in

Figure 8.

The user interface also includes a native “Golocal” button 316, a single actuation of which by means of

a pointing device (i.e. a “click”) causes the automatic generation of a service request message, in the
form of an HTTP GET request, and the transmission of the service request message to a selected remote

server such as a server identified by the domain name “goloca1.to”. The generated service request
message contains geographical location data corresponding to a currently-selected context, which is

indicated in current location context indicator box 318. The server response, in one embodiment,
contains contents which are illustrated in Figure 16. In an alternative, if text is inserted into address

entry box 302, and “goloca ” button 316 is actuated, a service request message is generated which
contains both the text, as search parameter data, and the current contextual location data, and transmitted

to the remote server, the remote server can then parse the request parameters, generate location-
dependent search results and send the results in a response message.

Figure 7 also illustrates an exemplary hypermedia content page in hypermedia content window 312

which contains an item of geographical location data and associated data 318. The item of geographical
location data and associated data may either be viewable in content window 312, for example as a
hyperlink, or hidden by means of being embedded in the hypermedia content page as has been shown in
Figure 7. In this embodiment of the present invention, items of geographical location data contained in

hypermedia content received by the browser are preferably indicated in the hypermedia content window
312 by means of a characteristic representation, preferably a predetermined icon (such as that shown)

indicating that the representation is specific to location data. The characteristic representation may
either be embedded as a resource within the page by the content server, or the browser application on the
terminal may be adapted to recognise geographical content information and, in response thereto,

presents the geographical location data by means of a native characteristic representation. The browser

can then select the characteristic representation, icon 318, by means of a pointing device, in order to
cause the browser to display a menu specific to location data, in which functions may be performed in

relation to the geographical location data represented by the icon 318. Preferably, the menu is a native

pop-up menu in the same format as that generated when the locations t0p bar icon 314 is actuated.
Figure 8 illustrates the native locations pop—up menu according to this embodiment of the invention in

further detail. The geographical location data represented by icon 318 is further represented by means
of a location window 320 whereby the user can perform functions in relation to the geographical
location data itself, and view any data currently associated with the item of geographical information.
The associated data preferably includes at least a name for the location, indicated within window at 322.

Further associated data may be accessed by selecting “associated da ” button 324. This further
associated data may take the form of, for example, address data, telephone data, number data, etc. All of

the associated data initially accessible by the user is contained in the hypermedia contents received from

the server when the resources Were initially accessed (however, these were originally not presented to
the user). On selection of the location representation icon 318, the current locational context is

automatically updated, as indicated by context indication box 318. The current locational context is

used for performing functions or generating service request messages as described above and fiarther
below.

Various functions can be performed via location window 320. One function which may be performed is

a “Golocal” function, similar to that described above in relation to Golocal box 316, by means of
location window Golocal box 324. A further function which may be performed is a local search, which

may be initiated by the input by the user of search criteria such as one or more keywords into text input
box 328, followed by the selection of associated submit button 329. This initiates the generation of a

service request message containing both the geographic location data associated with the currently
selected locational context and the search criteria entered by the user. The service request message is
sent to a predetermined server resource, for example the “Golocalto” server. The locational data and

search parameters may be included in the service request message as a URL, automatically constructed
by the browser application, in accordance with the URL generation formats described above.

A further function which may be performed via location window 320 is a local Services history function,
which may be accessed by the selection of local services button 330. Local services button 330 accesses

a history list of services which have previously been accessed in the context of the current location.
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Thus, when a new location is first accessed, local services history list is empty, and actuation of the
“local services” button 330 causes the immediate generation of a service request message to be sent to a
predetermined network resource providing a location-based service directory service. The current

contextual location information is included in the service request message. In return, the terminal

receives hypermedia content containing details of local services. Preferably, the content is in the form

of hyperlinks to categories of local services (such as “taxis”, “hotels", etc) specific to the location

indicated in the service request message. These links are preferably in the form of URLs containing
both service category codes and the current location in the form of CGI script parameters as described
above. Thus, actuation of one of these links causes the generation of a further service request message
specific both to the current contextual location and also containing the relevant service category
identifier. In response, the service directory server sends a list of suppliers within the service category

identified within the service request message and local to the geographical location specified therein.
The response preferably includes these individual supplier identifiers in the form of hyperlinks to either

supplier-specific contents supplied by the service directory server or the supplier’s own web page. An
example of a service category-Specific page of content is illustrated in Figure 12.

In any case, as the user then navigates through the service-specific responses generated by the service
directory server, the selections made by the user are saved by the hypermedia browser application in a
history list, and when the same location is accessed in future (for example, if the location is stored in a

favourite locations list), the previously-accessed service categories and supplier identifiers are accessible

to the user via the local services button 330. Thus, merely by navigating menu options on the user

terminal, without the need for generation of service request messages, previously-accessed search
directory mformation, and in particular services which may have previously been used by the user, are
immediately accessible to the user for future occasions within the context of a selected location. For

example, if a user previously accessed information relating to a particular taxi service firm in the context

of a particular location and then uSed the firm and found the services to be to his lilting, the user may

wish to re-access the same information conveniently in the future. The user can do this simply by
resetting the current locational context to the location in question, clicking local services menu 330, and

clicking the user-friendly identifier for the particular local services firm information previously

accessed, before any service request message is generated. The actual service request message
generated will provide information specific to the selected service supplier. When the local services

button 330 is selected, the service category and supplier identification information is preferably
presented in the form of a hierarchical list, namely at a top level a service category is indicated and at a
lower level the individual supplier identifiers are associated therewith.

A fiirther function which may be performed through location window 320 is a “send” fiinction 332.

Namely, the geographical location data represented by local services window 320 may be sent to another

terminal. Information may be sent, for example, by e-rnail or by SMS, and the user may be presented

with the option of perfon'ning the function either once “send" button 332 is actuated, or after a mode of

transmission has been preselected. If an e-mail transmission is selected, the user is preferably presented

by the user terminal with an e-mail message construction box which contains a representation of the

geographical location data, similar to that illustrated in Figure 25. The representation is preferably in the
form of a URL containing both the geographical location data and any selected associated data wished to

be transmitted by the user, such as:

w.gofocal. to/?X=61923 71&Y=6123324I&N= VolvoGaragePamgg

Since the geographical location data is included in the message in the form of a URL also containing the
identifier of a network resource (www.golocal.to) capable of recognising the geographical location data

in the format given and generating an appropriate location-based response such as one including a map
with the given location indicated and named, the geographical location data is reverse-compatible.
Namely, if the user terminal receiving the e-mail is “location-smart”, the user terminals e-mail

application may automatically recognise the location data within the URL, and allow the manipulation
of the data automatically by the user, for example by the automatic presentation of a pop-up locations

menu similar to that illustrated in Figure 8 on selection of the URL. On the other hand, if the user

terminal is not “location-smart”, the user may nevertheless access the geographical location data by
clicking on the URL (if the e-mail application is HTML-enabled), or by cutting and pasting the URL

into the address entry box of a hypermedia browser on the user terminal and clicking “GO”, such that a
service request message containing all of the geographic location data and associated data is transmitted
in a service request message to a location-based network resource (which is also indicated in the URL
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itself), such as the “Golocallo” server, which is able to provide the non-“location—smart” with any
required information local to the indicated location.

In the above, the URL itself includes the geographical parameters, however this is not necessary. In an

alternative embodiment, a hyperlink, containing the network resource identifier uninvgolocalto, and the
geographical location data are included as separate parts of the message in an associated manner. The

geographical location data may for example be included in the form of a code such as the Placecode'm

format described above, along with instructions for the user to type in the code once the network

resource is accessed. On the entry Web page of golocal.to, an entry box is then provided for the input of

the geographical location data by the user manually. In the above, the URL format containing the

location data provides backwards compatibility, in that recipient terminals do not need to recognise the

parameters accompanying the network resource identifier as geographical parameters; this is performed
at the network resource end. Alternatively, the geographical location data may be included without a
network resource identifier, but in a predetermined geographical data format, such as those described

above, for recognition by a “location-smart” terminal. The data may for example be included in the
message header or, for example as an XML file, in the message body.

If the geographical location data is to be sent via SMS, the user terminal preferably automatically
preSents to the user the user's phonebook containing mobile telephone directory numbers for SMS-

enabled user terminals. On selection of the recipient via the user, the user terminal generates an SMS

message containing auto-generated text providing the geographical location data and preferably, at least

the user-friendly name allotted to the location. Again, the geographical location data itself is preferably

sent in the form of a URL, or at least a portion thereof, such that, again, the geographic location data is
reverse-compatible. If the receiving terminal is “location—smart”, the receiving terminal can

automatically recognise the location data within the SMS (since it is provided in a predetermined format,
for example being the “Golocalto” URL format), and to provide the receiving user one or more

location-specific options (such as “save location") automatically. On the other hand, if the receiving
terminal is not “location-smart”, the user can either cut and paste or manually re-type the URL contained

therein, into the address entry box of a hypermedia browser and retrieve hypermedia contents specific to
the location specified in the received SMS message.
It is to be mentioned that user-selection of the associated data button 324 in the location window 320 not

only allows existing associated data to be viewed by the user, but also allows the user, by means of

suitable menu options, to associate further data, either by means such as a text-entry box or by

associating fiirther infonnation currently stored on the user terminal (for example, photographs, video
files, etc) with the location data via storage in the location storage records.

An “options” button 334 appearing in location window 320 allows various options specific to the current
contextual location to be set within the user terminal, for example, a “privacy” option may be set via a

menu interaction. Figure 14 below illustrates various privacy settings which in a “general Options”
menu which are to be applied as minimum privacy settings, for location data held within user terminal.

Similarly, location-specific privacy settings corresponding to those illustrated may also be set, via
options selection box 334, on a per-location basis.

Finally, in location 320, a selection box 336 is provided allowing the current contextual location to be

added to the favourite locations list of the user stored on the user terminal. The box 336 is preferably in
the form of a radio button, which indicates whether a displayed location is currently a member of the
favourite locations list.

Locations pop-up menu 319 also includes various menu options which are not specific to the current

contexnial location. If the current contextual location is not the current location, a current location

selection box 338 is provided, whereby data and menu options relating to the current location ofthe user

terminal may be selected to be placed within location window 320, and to set the current locational

context to the current location. New location selection button 340 provides functionality allowing a user
to specify an entirely new location to the user terminal, either by local location selection procedures or
location selection procedures carried out with the help of a remote server. These location selection

procedures, presented to the user on selection of new location selection box 340, may be similar to that
described above in relation to Figures 4 and 5.

Favourite locations selection button 342 causes the browser application to display a list of favourite

locations, as illustrated in Figure 9, favourite locations menu 352 includes a list of user-friendly names
for previously-stored locations. The list of locations is preferably ordered in accordance with proximity
to the current location of the user terminal. ThuS, in the example illustrated in Figure 9, the user is most
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proximate to the IOcation “my house”, and the remaining favourite locations are ordered

according to proximity. By means of this fimctionality, access to favourite locations becomes easier for

favourite locations which are close to the user's current location, which will in general be the ones

which the user is more interested in setting as a current locational context (although of course the user

may be interested in a location completely remote from his locational context, which is also accessible

via favourites list menu 352). The user can select any Of the locations indicated in favourites list, by

clicking on the listed name, as the current contextual location, causing the contextual indication box 318

to be updated, and causing data associated with the location and menu Options specific to the location to
be presented in location window 320. Location windows preferably formatted in the same manner as

that indicated in Figure 8, except radio button 336 is checked. Favourite locations menu 352 also

includes an “organise" menu option 354, whereby the user is presented with an “organise favourite

locations” menu option as illustrated in Figure 10. This organisation menu allows a sorting selection of

the favourite locations list to be set. For example, the favourite locations list may, in addition to sorting

by proximity to the current location, be sorted by proximity to another selected stored location (for

example a home location), or sorting by name. Items may also be deleted from the favourites list via
organise favourites locations menu 356.

Referring again to Figure 8, a further general menu option provided in pop-up location menu 319 is a

location history selection button 344, whereby a history list menu 358 as illustrated in Figure 15 is
accessed. Location history list 358 functions in a similar manner to favourite locations list 352, and also

includes an organise Option 360, which provides a “organise location history” menu similar to “organise

favourite locations” menu 356 described above. Location history list 358 includes a list of all recently-

accessed items of locational content, identified by a user—friendly name associated with the locations in

question.

Referring again to Figure 8, favotn'ite services selection button 346, on actuation, provides a favourite

services list 362, as illustrated in Figure 11. The list consists of a set of service category names Of

services which may be pre-set in the terminal application, or added to by the user. The list of favourite

services is stored in a data store Of the user terminal. On selecting a favourite service from the list, by

clicking on the service name, a service request message is generated by the browser application

containing a service code for the selected service and geographical location data relating to the current

contextual location. Thus, for example, if a “taxi” service is selected from the favourite services list

362, whilst “Volvo Garage Putney” is selected as the current locational context (indicated in location

window 320) a service request message containing the following URL is automatically generated by the

user terminal: ‘
mm.go_ilocal. tO/?X=6i9237.! at: Y=6123241&N= VolvchragePutng/&S=Taxi

An exemplary location-based response generated by the “golocal.to” server is illustrated in Figure 12,

containing links 364, 366 to resources specific to suppliers indicated within the location service

directory as being local to the indicated geographical location in the service request message.

Additional data, such as a telephone number, may accompany the links 364, 366. Of course, the

suppliers may not have Web or WAP sites and the location-based response may simply provide cOntact

details for the suppliers. In addition, geographical location data, as described in relation to Figure 7, may

also embedded in the hypermedia resources and represented by the characteristic icons 368, 370. These

icons, when clicked upon, actuate within the browser application the generation of location service menu

319, with a location window 320 containing geographical location data Specific to each of the suppliers
indicated in the hypermedia resources. Since the service request message also includes the current

contextual location, the location-based server is capable of generating a map 372 containing indications
374, 376 of the geographical locations of each supplier and flirther containing an indicator 378 of the

current contextual location. The hypermedia resources also include resources for changing the scale of

the map, or panning the view in of four directions away from the initial map, which is preferably centred
upon the current contextual location.

Favourite services menu 362 also includes an organised services menu Option 363, whereby an

“organise favourite services” menu window is generated on the user interface, as illustrated in Figure 13.
This menu 380 includes a “service history” selection button 382, which when actuated presents a list of
recently-accessed services, along with the locational context in which those services were accessed, for

selection by a user to allow the user to place any new services identified therein within the favourite
services list. The user can then access services which have been found in a certain contextual location to

be readily accessed in other location contexts, by means of the favourite services list. In addition, menu
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380 includes a “find new service” selection button 384, which allows entirely new services to be

found by the generation of a service request message, containing an indication that entirely new services
are being searched for, which is then transmitted to a predetermined location-based contents server, such

as the “golocal.to” server described above.
Referring again to Figure 8, pop-up menu 319 comprises a “registry location" selection button

348, whereby the user is able to generate a service request message containing the current contextual
location and an indicator that the current contextual location is a location in which the user wishes to

register by means of a process to be described below in relation to Figures 18 to 23. The generated
service request message contains the following type ofURL:

W. golocal. t0/?X=53 71291&Y=1234 796&SF=r-eg;ister

Thus, it is by means of a server function code that the intention of the user to register a particular
location is indicated to the server. The request may be handled by a location-based contents server such

as contents server 30 or 32 illustrated in Figure 1, or may be handled by an entirely separate server,

identified by a different domain name, like the registration server 50 illustrated in Figure 1. In the

alternative, one or more location name “resellers“ could be appointed, whereby location names may be

registered at any of a number of servers connected to the Internet, on behalf of location registration
server 50.

Referring again to Figure 8, locations menu 319 also includes a “general Options” selection button 350,

whereby various options relating to locational data generally may be set. One example of such an option
is illustrated in Figure 14, namely a “privacy settings” options menu 380.

The privacy settings option menu 380 allows a user to set a maximum accuracy with which location data

is specified in service request messages sent from the user terminal. By setting a higher accuracy, the

user is able to obtain location-based services which are more specific to his location, and therefore

potentially of more use to the user. However, at the same time, the location data which is sent also more

accurately identifies the user’s location, which some users may not be comfortable with for various

reasons. Therefore, the privacy settings menu preferably includes an accuracy option list with different

accuracy settings. For example, in the example shown in Figure 14, the accuracy settings include four

possibilities, namely to within 10 metre accuracy, to within 100 metre accuracy, to within 1 kilometre

accuracy, and to within 10 kilometres accuracy. Even with a relatively coarse accuracy setting (to

within 10 kilometres) many location-based services (such as weather services, news services, etc) can be

usefully provided, without giving away a great deal of information about the exact location of the user.

011 the other hand, with a finer accuracy setting, for example to within 10 metres, the user’s location on

a map, and other services which are more location-specific can be provided by a location-based content
server.

In the above, a preferred modified decimal format, and Placecode formal, for location data is described.

In this, and other (alpha)nurnerical modes of representing locations, the different accuracy settings may
be implemented by the browser restricting each coordinate to a maximum number of characters, the

number being incremented (e.g. by one) for each more accurate privacy setting.

In addition to the accuracy settings menu 382, the options menu box also includes general privacy
settings for associated data. Namely, settings box 334 allows a user to Specify which data, from all

items of associated data, which the user does not wish to be automatically included in any service
request messages. For example, the user may wish to hide phone number data and address data, and

other personal identifiers. On the other hand, they may be happy for their username, location type, etc to
.be automatically included in any service request message. Again, by including more associated data, the

user is able to obtain potentially more useful data. As mentioned above, similar privacy settings may be

set on a per-location basis. Additionally, privacy may be set on a per-service basis, allowing priVacy

settings to be set for each service (preferably using a settable ovenidable default settings set for all
services). Such settings also preferably specify a maximum accuracy to which location data is provided
depending on the level of trust given to the service, or a'level of accuracy appropriate to the service.

In the above, the performance of various fimctions, and the setting of various characteristics in relation

to various functions, for contextual location data is achieved via interaction with a pop-up location menu
box 319. Figures 16 and 1? illustrate further manners in which functions and characteristics of functions

may be set via the user interface in relation to geographical data stored by or received by a “location-
sma ” hypermedia browser application. As mentioned above, the retrieval of information local to a

location from a location-based server may be achieved merely by menu button 316. Figure 16 illustrates
the response received from a location server when the “golocal” button is actuated.
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As illustrated in Figure 16, the response received from the location-based server preferably includes
service directory links, consisting of URLs containing the current location data and a service code

specific to each of the indicated service categories. By clicking on one of the service codes, the user

accesses a directory of services in the current location. The response may also include links to

individual directory listings for suppliers, as indicated at 391, containing hyperlinks either to supplier
content pages or directory listing content pages specific to the suppliers which are present in the locality
of the contextual locations. Furthermore, the response may include a location—specific map portion 394
centred on an indication of the current contextual location 396. The response fimher includes a local

search option, provided by form text entry box 392, whereby keywords may be entered by a user. 0n
clicking the associated submit button 394, a service request message is sent to an appropriate location-
based server containing the keywords and the current contextual location data.

Figure 17 illustrates a further user interface showing the result of a “location-smart” hypermedia
browser application accessing a location-enabled server. As discussed above, the identification of the

location-enabled server may be canied out by storing individual server, or resource, identifiers, such as
domain names, in the terminal location, such as the case for the “golocalto” service. Alternatively, the
indication may take the form of a top level domain name such as a “.100” part of the network resource

identifier. In the example showu in Figure 17, the network resource accessed is identified by
mumwoolworthSJOC, the “.loc” part of the identifier indicating that the resource is location-enabled.
The "smart-terminal” recognises the resource as location-enabled, either when the resource identifier is

manually typed into address entry box 302, or when a hyperlink is selected within hypermedia content
window 312 containing the network resource identifier, and in response (preferably without user
interaction, but possibly with one or more intervening user interactions) generates a service request
message cuntaining not only the network resource identifier but also data indicating the geographical
location of the current contextual location, along with any suitable associated data stored in the user

terminal. In the example shown in Figure 17, the terminal application has included this data in the URL
of the network resource, to generate the following URL:

WV. woofwortlrs. Joc/?X=6I23412&Y=3121 626’: U]=sre hen

The additional data included in this case is a user identifier, such that the location-enabled resource may
generate location-specific data which is also personalised with the user name of the user. An example of
a personalised and location-Specific response is illustrated in hypermedia content window 312. The
content includes a location-specific map 398, which may indicate the current contextual location in

relation to resources associated with the network resource, for example in this case a Woolworths store.

This automatic inclusion of geographical location data, and associated data, provides a useful automatic
personalisation mechanism where network resources are identified which are known to allow such

personalisation. The network resource identifier is used to determine whether or not the additional data

is included in a service request message, not only because this ensures that only location-enabled

websites are provided with the information, but also because this ensures a degree of user privacy.
Namely, if the user is able to identify characteristics of network resources to which his contextual

location will be automatically identified, user privacy is maintained. Namely, users can select whether
or not to transmit personal data such as personal location data.

While it has been described above how a user may generate a request for location-based services from a

content server by first interacting with user interfaces presented by a terminal-side location application
and/or an applet previously received from the content server thereby selecting locally stored location and
any associated data and only then sending a service request message to the content server, it is also
possible to first access the content server and, through interaction with user interfaces provided by the
content server, to specify location data and any associated data stored locally to the user terminal for
sending to content server to obtain the location-based service or for sending to any other server or user
terminal.

Unlike the terminal-side application, the content server does not generally have access to location and

associated data stored locally to the terminal and thus, cannot present meaningful labels representing
specific locations such as the user-friendly names chosen by the user for an item of location data.

However, through interaction with user interfaces specific to the service provided by the content server,
the user may nevertheless specify one or more locations and any associated data. This may be achieved
by means of a query language for location and associated data. For example, queries may be embedded,
using for example in URLs or script functions as described, to hyperlinks contained in Web pages or
WAP cards presented by the content server or, in alternative embodiments, contained in e-mail
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messages, text messages and so on. Upon activation of the hyperlink at a user terminal, the
query is processed by the user terminal application, one or more items of location data andfor associated

data are selected on the basis of the query, and a service request message generated and sent to the
content server or another server or user terminal as a result.

The query language may specify one or more locations and associated data from the total set of locations

and associated data stored in the user terminal by means of conventional database queries used with

known simple or relational databases such as MicrosoftTM Access. Specification may occur by setting
parameters for one or more fields of the location database, such as any of the associated data fields or

the location data itself. Specification may occur by a location data item being identified in the data

store, in a field such as the "type of location" field described above, as being of a well-known or

standardised type — for example, the current location of the userfterminal is a well-known standard type
of location. Similarly other well-known types of location include the current contextual location, one or

more locations identified as destinations or a route (destinations or waypoints contained in a route may

be ordered and identified as the first, second, third destination and so on, also destinations may be

associated with dateftime information thus creating an itinerary); a departure point, the user’s home or
office location the user’s car and so on. One or more locations may be identified in the data store as

being of a particular well-known type. While it is impossible for more than one location to be the

current location of the usen’terminal, there may be more than one location of the type: static or dynamic,

a country, a building, a train station, an airport, a restaurant, a night club, a department store, a hotel, a

tourist attraction, a motorway junction, a car, a person (ie a locatable personal mobile device assumed to

be co-located with the person) and so on.

Specification of location and associated data may also occur using parameters such as equivalence or

boundary criteria (greater than, less than etc.) for location or associated data — for example, all locations

within a certain distance of a specified location (which location may itself be Specified from the data

store rather than by the content server — for example all locations within 30 miles of the current location

of the usera’terminal), all locations where the associated data country name equals any one of UK, F1 or
US, all dynamic iocations where the validity period is still current or where the dateftime-stamp is

within a specified period or periods, all locations where the associated fixed or mobile telephone number

has a specified prefix and so on. Specification may also occur by record number — for example, favourite
location records 3 to 7 or historical location records 1 to 5.

Where formats such as NM, POIX, and GML may be used, specification of location may occur using

parameters relating to any of the defined elements of those formats. Specification may also occur by
combining two or more simple specifications with logical operators. For example, a combined

specification may be formulated to identify all train stations within a thirty mile radius of the user’s

office but not having the name “Charing Cross”.

Thus it can be seen that location and associated data may be specified by a content server using well-

known criteria without any “specific knowledge” of the locations and associated data actually stored by

the user. It should also be noted, that dynamic location data such as the current location of the user, the

user’s car or another person, may inherit associated data of static or other dynamic location data as a

result of the terminal application detecting a proximity relationship between the two, as has been
described above. Inherited associated data may be provided in response to a query from a content server

as well as the specified location data. Furthennore, a query may simply “specify” that one or more

locations are to be selected by the user from the total set of locations or from an otherwise specified
subset by means of user interaction with a generated user interface after receipt of the query. For
example, a query may enable user selection one location from all the locations within 5 miles of the

specified location of a pizza delivery service, this being the coverage area of the service.

Figure 36 shows an exemplary Web page 1000 of a content server for a taxi company, Putney Mini
Cabs, containing an item of location data 1002 representing the location of the company and three other
hyperlinks for querying location and associated data stored locally to the user terminal.
Exemplary hyperlink 1004 contains an embedded URL of the form:

"geo://g,_geg2=flocatioa £223=carrent iocatz‘ond’zlocatioa format=szandardiarlong&no associa
ted data,1&retura_address=ktga://ium_v.putnegmim’cabseoml?<<gue_ry>> ”

On activation of this hyperlink, the query is passed the user terminal location application associated with
the protocol prefix “gem” and the current location of the user selected. Note, if the current location is

not valid, the user terminal application may obtain a valid current location as described above before
passing the remit to the content server. The format of location data required by the content server is
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Specified as “standardlatlong” and so the terminal application converts the location data into this

format, if it is not already stored in that format. No associated data is required by the content server and

this is indicated in the hyperlink. The URL of the content server is provided in the hyperlink as a return

address to enable the terminal application to generate and send a service request message back to the
content server. Note that the return address includes the protocol header “http:” indicating that the

return communication is to take place using the hypertext transfer protocol. Other protocols and
corresponding communication modes may be used. Also note that the return address includes the text

“<<query>>”. On generation of the service request message, this is replaced by the automatically
selected location or locations, ie in this case a URL of the form:

“http://Wiitneyriiinicabs. com/? 5X=435.32542&Y=54542. 432} ”

which is passed by the terminal application to the browser client to retrieve a location-enabled booking
form from the content server.

Exemplary hyperlink 1006 contains an embedded URL of the form:

"geo://gae:y=iiaser selected location&namber=13&lccaticn tonnat=standardlatlcngc§no as

sociated datclcfireturn address=http://unvw.putngwninicabs.com/?<<guezy>>”

On activation of this hyperlink, the query is passed the user terminal application associated with the
protocol prefix “gem” which generates an appropriate user interface for user selection of a single
location. A service request message is generated and sent to the content server as before.
Exemplary hyperlink 1008 contains an embedded URL of the form:

“gens/Quay}={lccction Me=degarture goirttd’docation formai=standardlatlongcfm0_a.ssoci

cred data}cttguegg2={destinaticncfilccction {or-ma:=standardlctlong&no_associared data}&retnm_ad
dress=httQ://www.patneyminicabs.com/Pdegarture point=<<guezyi>>&destinaticn=<<gaefl2>> ”

On activation of this hyperlink, the query is passed the user terminal application associated with the

protocol prefix “geo:” and the two location items identified in the location data store as the departure
point and (first) destination point are selected. A URL is generated of the form:

“ht: .'//www. ume rzinicabsecmfi’de arture one: X=5432.654&Y=55.4534 &destination=

{ =543.425I&Y=65.54 ,2”

which is passed by the terminal application to the browser client to retrieve a location-enabled booking
form from the content server.

On receipt of the generated service request message, the content server may perform various functions

such as querying a database of rninicabs, selecting an appropriate cab (for example the closest free cab

to the departure point of the user), sending an SMS message to the cab instructing the pick up, waiting
for confirmation and generating an appropriate response for sending to the user terminal, such as a Web

page confirming the booking.

It is also to be understood that the return address specified may not be that of the content server from

which the hyperlink containing the query was received but may identify any server or terminal. Thus

hyperlinks may be used in the Web site of one business to generate service request messages for sending

to location-based content servers of other businesses, thus enabling partnering and “click throng ”
navigation, or for sending location and associated data messages to users.

While it has been described above that on activation of a hyperlink containing an item of location andr’or

associated data, received by a user terminal from a Web page, e-mail, SMS message for example, the
user may be presented with pop-up menus to select and perform certain functions in respect of that item,

any one or any combination of these functions may also be specified within the URL containing the

location and associated data. Thus on user activation of the hyperlink, the one or more functions are

performed in response by the terminal application.
For example, hyperlink 1002 contains an embedded URL of the form:

“ ec://FC=cdd&N=Putne Minicabs X=63474&Y=75497&PA= NS=

&TC=London&PZ= W2TY&C= UK&FIE44564937622 ”

Activation of this hyperlink causes the location and associated data for Putney Minicabs to be

automatically added to the user’s favourites list of locations.

It has been described above how user interaction with Web pages or WAP cards received flour a content

server may enable the content server to query the location data store, send one or more locations up to

the content server or another content server and thus a location-based service may be provided.
Additionally, one “location smart” user terminal may generate a query for another “location smart” user
terminal. Through interaction with user interfaces presented by the terminal application, a user may
specify a query to be sent to a seleCted other user terminal. For example, the user may Specify that he or
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she requires the next destination of the recipient user, and an email may be automatically generated

by the user terminal application containing a hyperlink containing a query similar to the examples given

above together with the return email address of the sending user. The hyperlink URL generated may
be ofthe form:

” eo.'// are: = location e=dastiaationi &retam addrars=maiito:abbe

ect=Here is my destinationcfcbody=<<guery>> ”

The hyperlink may be embedded in text warning the user that a location will be sent if the link is

activated so that informed consent may be given by the recipient since, unlike with the content server

examples above, the recipient has not originated the interaction and therefore cannot be assumed to have

consented. 0n activation of this hyperlink, the recipient user terminal passes the query to the user

terminal application associated with the protocol prefix “geo:” and the home location of the user

selected and substituted for “<<query>>” in the return address. An email for abbey@,hotmail.com (the
sender’s email address) is automatically generated using the “mailto:” protocol header and includes

“Here is my home location" as a subject header and the selected location ad associated data as a part of
the body of the e-mail. The recipient user may then add further text to the email and send it in a
conventional manner.

Again, it is to be understood that the specified return e-mail address need not be that of the sender of the

query request, but any other user. Other protocol header may be also used so that the return

communication may be sent in other communication modes. For example, a user of a mobile phone

may send an email query to a user of a PC providing his or her telephone directory number (MSISDN)
as a return address for sending an SMS message The hyperlink URL may look like this:

“eo:// as = ocariou e=de snare our: &retum add:ess—SMSto 07775 77775750

are is my departure point <<gueng>> ”

Thus, it can be seen that “location smart” user terminals may query other “location smart” user terminals

in a similar manner to content servers querying “location smart” user terminals as described above.

More generally, any data processing device capable of communicating over a communications channel

with a “location smart” user terminal may query the locations stored therein. Any communication mode

may be used for the sending of the query and for the reply which may use a different communication

mode. Such communications channels may use any transfer modesi’protocols such as those described

above. Thus “location smart” user terminals may be queried over SMS, MMS, email, and other

messaging systems, HTTP, WAP, in call using DTMF or voice and so on.

Furthermore, as has been indicated above, location data stores andfor user location applications may be

implemented network-side rather than terminal-side. Accordingly, in general, any data processing

device capable of cornmunicating over a communications channel with another data processing device

running a location application of the present invention (whether netwurk-side or terminal-side) may

query that data processing device for one or more specified or user-selected locations and associated

data (whether stored locally to the data processing device or remotely) using any communication mode

for sending the query and any (possibly different) communication mode for sending the reply.

In further embodiments of the present invention, functions or commands specified by other data

processing applications, such as content servers or other user terminals, may be performed by a network-

side or terminal-side location application. While it has been described above how on receipt of an item
of location data, for example in a Web page, e-mail or SMS, the user of a “location smart” user terminal

may instruct the location application to add the location and any associated data to his or her favourites

list, more varied tasks may be performed by the header: application on the basis of commands or

instructions contained in data associated with one or more items of location data. For example, a
hyperlink on a Web page may contain a command to add two locations to the user’s favourite locations

list and identify those locations as a first and a second destination associated with specified dateftimes,
thus forming an itinerary. The hyperlink URL may be ofthe following form:

“ so://command= add iocation= N=HeatizmwcflzX=i23456&Y=9876543&H=53&HE=10&L

T=air ort&D=1/7/2000&T=09:30&set as destination] &command= add location: =Heisinki V

aiztaa&X=1543.432&Y=543.4323&H=54&HE=I 43&LT=atrportd’zD=1/7/2000&I-‘=I2:15&se§_&r_da9
tiaatianE} ”

Other commands may be specified using defined command types for performing any of the following

functions: adding one or more items of location and associated data (including associated files as
described above such as a photographic image or video file; a map file; an audio file; a text file; a diary

or calendar event; a hypermedia file; an e-mail file; a program file; a contacts record, such as a vCard),
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amending one or more items of location or associated data, deleting locations, setting existing
locations as certain well-known types (such as departure point, destination, home, office, car, restaurant,
airport, tourist attraction, etc as above); sending locations to specified or user selected addresses,

generating a service request message in respect of one or more items of location or associated data and
so on.

Generally, any function that may be selected through user interaction with user interfaces presented by a

terminal-side or network»side location application may equally be specified in a hyperlink so that the
function may be performed by the user merely activating the link. Using specified commands can be

seen as a more general case of the examples given above of adding a single location to the user’s

favourite list and of querying the locations application and data store to generate a service request

message for sending back to a content server. In general, commands may be performed in respect of one
or more items of location and associated data stored in a userI locations data store or items of location

data provided along with the command. Specification of one or more stored location data items upon

which to perform a function may occur using a query language as has been described above.

Furthermore, commands may be combined to instruct the location application to perform multiple tasks.

For example, a hyperlink contained in a Web page may contain a command to enter the two destinations

in the user's favourite locations list as described shave and also to generate a service request message

for ordering a taxi to collect the user from his current location as described above. The hyperlink may
be of the following form:

” ea.‘//command= add Iocation= N=HeotltrowcftX=123456&Y=9876543&H=53&HE=10&1.

=az‘r ortcth=I/7/2000&T=09:30&set as destination] &command= add location: N=Hefsinki V

antaaM=1543.432&Y=543.4323&H=54&HE=I43&LT=aiiport&D=1/7/2000&T=I2s15&set as des

tinattgrgfl&qaery={Mentjocarioazi’clocaiion [or-inc:=srandardfatlongctmo associated_datafi_&retum

waddrass=http://www.gg-portcobs.co.ak/TPdesttnattoa=gN=Hearhrowch=123456&Y=987654&LT=aim
ort&D=I/7/2000&T=09:fl£p_ick_gp=<<qy_ery>) ”

Network-Side Applications for Utilising Location and Associated Data

While tennjnal-side applications, data stores and user interfaces for storing and utilising location and

associated data have been described above with respect to “location smart” terminals, and will be further

described below, the same or similar functionality may be provided to users of “location dumb” or

conventional user terminals running conventional cemmunication applications such as Web or WAP

browsers, SMS or text messaging applications, telephony applications and so on. This may be achieved

by means of network-side applications and data stores as will now be described in detail. Generally

similar functionality may provided by network-side location applications as by terminal-side location

applications and it is to be understood that functionality specifically described in this document in

respect of terminal-side embodiments is equally applicable to network-side embodiments and vice versa.

Figure 3? schematically illustrates network arrangements which enable user terminals to access

network—side applications for utilising location and associated data. Except where otherwise stated,

elements of Figure 37 with reference numerals corresponding to elements of Figure 1 are as described

above. However, user terminals 10, ll, 12 and 14, are not necessarily “location smart” in that they need

not comprise any terminal-side applications for handling location or associated data. In other words,

they may be conventional user terminals. For clarity, SMS positioning entity 36, IVR positioning

engine 38, and Internet positioning server 35 have been omitted from Figure 1a, although they may be

present in embodiments of the present invention and may be used to provide dynamically obtained

location data to network—side location applications.

Additional elements are shown in Figure 3?, namely an SMS location application entity 54, an IVR
location application engine 55, an Internet location application server 56, a WAP location application

server 57 and a data store 58 for storing location and associated data. SMS location application entity

54, NR location application engine 55, Internet location application server 56, and WAP location

application server 5? each comprise network-side applications for utilising location and associated data
as will be described below.

SMS location application entity 54 is connected to mobile network 26 for access by any of user

terminals 10, 12 and 14 in a similar manner as has been described above in relation to SMS positioning

entity 36. IVR location application engine 55 is connected to mobile network 26 for access by any ofthe
four user terminals 10, 11, 12 and 14 in a similar manner as has been described above in relation to IVR

positioning engine 38. Internet location server 56 and WAP location server 57 are connected to Internet
20 for access by any of user terminals 10,12 and 14 in a similar manner as has been described above in
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relation to Internet positioning server 34. SMS location entity 42, IVR location engine 44,

Internet location server 46, and WAP location server 48 are all also connected to location server 40 and

data store 58, whereby dynamically obtained locations and previously stored locations and associated

data may be accessed respectively.

In an alternative embodiment of the present invention, WA]? location server 48 may also be connected

directly to gateway 28, which performs the function of a WAP gateway, enabling subscribers of mobile

network 26 with access directly from mobile network 26 without passing through Internet 20. In a

further alternative embodiment, Internet location server 46 may be connected directly to ISP 24 whereby
subscribers to ISP 24 may access Internet location server 46 directly without passing through Internet

20. Advantageously, direct access to WAP location server 48 and Internet location server 46 through

direct connection to gateway 28 and ISP 24 enhances security and privacy of data exchange as Well as

reducing the need for repetitive and tedious manual user authentication. In a timber alternative

embodiment, IVR location engine 44 may be connected to PSTN 22 enabling direct access over voice

connections by fixed terminals 10 and 11 to network-side applications for utilising location and
associated data.

Various alternative network-side embodiments of the present invention are possible in which only one or

more of SMS loaation entity 54, NR location engine 55, Internet location server 56, and WAP location
server 57 are present. Embodiments comprising only Internet location server 56 andfor WAP location

server 57 are expected to be of particular utility in future.

An embodiment will now be described wherein only Internet location application server 56 is present

and runs a network-side location application for providing users with functionality similar to that

provided by terminal-side location applications as have been described above. Internet location

application server 56 is a Web server connected to Internet 20. Internet location application server 56 is

associated with a URL address such as “www.placebook.com” and may thus be accessed by a

conventional Web browser running on any of user terminals 10, 12 and 14.

Internet location application server 56 generally provides services to a plurality of user terminals which

may be of different types and is connected to location server 40 and location data store 58 which provide

dynamic and stored location and associated data for a plurality of users. Thus, Internet location

application server 56 must identify and, preferably, authenticate a given user before pr0viding access to

a user’s stored data. This may be achieved by requiring the user to enter a registered user name and

password to login to Internet location application server 56 upon a first and each subsequent access

session. Alternatively, after first registering the usemame and password, Internet application server 56

may set a cookie at the user terminal which will then be sent along with the service request message

upon subsequent access from the user terminal. Other authentication processes are possible.

Figure 38 shows an exemplary Web page 1010 for first registering a user onto Intemet location

application server 56. An introductory statement is presented at 1012, and text entry items 1014, 1016,

1018, 1020, 1022 & 1024 provided for user entry of the user’s name, an e-mail address, a mobile

telephone number, the user’s home address, usemame and password respectively. Tick box 1026

provides the user with an option for Internet location application server 56 to automatically recognise
the user upon subsequent access by means of setting a cookie at the user terminal. The MicrosoftTM

Passport authentication system may be used to log in to the service. After having entered the required

information, the user may submit the information for registration by clicking on button 1028.

In embodiments of the present invention where Internet location application server 56 is connected to

ISP 24 and subscribers of ISP 24 access Internet location application server 56 via fixed terminal 10 and

ISP 24 directly, and in other embodiments where WAP location application server 57 is present and

connected to gateway 28 and where subscribers of mobile network 26 access Internet location

application server 56 fire gateway 28 directly, some or all of text entry items 1014, 1016, 1018, and

1020 may be prefilled from records maintained by ISP 24 or mobile network 26 respectiVely. In such
embodiments, tick box 1026 is omitted since ISP 24 and mobile network 26 are able to identify and

authenticate their subscribers through conventional means such as the username and password entered

upon access to ISP 24 by fixed terminal 10 and such as by means of the MS ISDN of mobile terminals
12 or 14 which is known to the mobile network.

Upon successful registration, Internet location application server 56 creates a record for the user in its
subscriber database comprising the data provided by the user and other data. One of the unique items of

data provided by the user may be used as user identification data. For example, the e-mail address,
mobile telephone number, or user name, may each be used as user identification data. Alternatively, a
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unique data item may be generated and associated with the user’s subscription record to serve as
unique user identification data. For example, a unique subscription record number may be used. The

user identification data may be subsequently sent automatically by the user terminal, for use by Internet
location application server 56, by use of a cookie set at the user terminal. Moreover, the user

identification data is used to identify location and associated data records in data store 58 as belonging
to that particular user.

Figure 39 shows the structure of location and associated data records stored in data store 58. Two

exemplary user location records 1030 and 1032 are shown. The location and associated data stored in

these location records, such as location and associated data 1036 of record 130, is as described above, in

particular with reference to Figure 6. However, also associated with location records 1030 and 1032 is

user identification data such as user identification data 1034 of record 130. Thus, it can be seen that

Internet location application server 56 provides security and privacy of data to users of its service.
Location data may be stored andfor communicated in encrypted for. Preferably, public key

mfiash‘ucture (PKI) is used. For example, hypertext communication may use the secure hypertext

transfer protocol (HTTPS) over the secure sockets layer (881.). Encryption techniques are generally
known and will not be described further.

Figure 40 shows an exemplary Web Page 1040 presented to a registered user of Internet location

application server 56 upon first accessing and afler logging in, if required. List box 1042 displays the

user’s favourites list of locations identified by the user allotted name, such as “My Current Location”,

“Wendy’s current location”, “Wendy’s flat”, “My Office”, “My Home”, “My Car”, “Adam's Home",

"Heathrow", “Helsinki Vantaa”. Alongside some of these locations are indicators 1044, 1046, 1048 and

1050 which indicate that the locations are of a predefined type such as the current, context, destination 1,

and destination 2 type respectively. While indicator 1044 relates to a record “My Current Location”

having no associated data, in other examples, where the current location has inherited associated data by

proximity, the user allotted name may be different — for example, “My Local Pub”, thus indicating that

the user is currently in the pub. Time indicators 1049 and 1051 are presented alongside “Heathrow” and

“Helsinki Vantaa” locations indicating that these locations have associated dateftimes. Thus, the user

can easily see that he or she needs to be at his next destination Heathrow airport at 9:30 on 1i7i’2000.

Buttons 1052, 1054 and 1055 are provided for, respectively, sorting list box 1042 alphabetically, by

proximity to a selected location, or by time associated with the location.

The user may select one or more locations from list box 1042 by clicking on them. Buttons 1056, 105 7,

1059, 1060, 1062, 1064, 1066, 1067, 1068 and 1069 may then be used, by clicking on one of them, to

perform functions in respect of the selected One or more locations and associated data. Button 1056

enables services to be selected from a user favourites list of services or entered manually, for generating

service request messages to be sent to content servers in a similar manner as has been described above in

relation to terminal-side location applications. Similarly, buttonleGO, 1062, 1064, 1067 and 1068

provide the user with, respectively, user interface means to edit, send to other users, set as a contextual

location, search for network resources, obtain a map, and perform a registration function in respect of
one or more selected locations in a similar manner as has been described above and will be further

describe below in relation to terminal-side location applications. Button 1066 enables the user to set a
selected location as a new destination. Button 1058 enables the user to add a new location to his or her

favourites list by entering location and associated data as has been described above. The location data

may be set by default to the current location data so that the user may easily save his or her current

location. However, the user will be given the option to specify another location by means ofmanual text
entry or pointing to a map as have been described above, or by other means. Button 1057 enables to

user to create groups of locations arranged in flat or hierarchical structures. Button 1059 enables users

to set location-based alarms based on proximity of two or more locations such as “Wendy’s current
location” and “My home".

When sending selected locations and associated data to other users, user interface means are displayed
for selecting fiom a variety of communication modes, such as instant messaging, e-mail, text or SMS

messaging, Web or WAP push and so on. Further user interface means are displayed for entering or
selecting an email address, mobile telephone number or other network address for the recipient, for
entering a user message, and for sending the communication when it is finished. In embodiments of the

present invention where location applications are only provided network-side, a hyperlink containing a
URL, such as the following:
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"http:/Mww. piacebook. COHWcommand=add locationgfl=MyHonse{X=123456&Y=9876543&

H=53ME=10&LT=31ans9&PA ={NS31'9&SS=Bu§gessAvenued’zTC=Land011&PZ=SEI

6TY&C=UK§£E "

is generated by the Internet Location Application Server 56. This hyperlink is included in the message,

along with the user-generated message, generally comprising text. The hyperlink may be located within

the message text, or c0ntained in a separate attachment, such as a Web page attached to the message as a
data file. The message is then sent by the Server 56 to the recipient address specified by the user.

Alternatively, the message may be passed to the user terminal in a format allowing the user terminal to

forward the message in a selected tenninal-to-terminal message format, such as e-mail, SMS or instant
messaging.

In the above, the URL itself includes the geographical parameters, however this is not necessary. In an

alternative embodiment, a hyperlink, containing the network resource identifier wwplacebookcom,

and the geographical location data are included as separate parts of the message in an associated manner.

The geographical locatiOn data may for example be included in the form of a code such as the

Placecode‘:M format described abOve, along with instructions for the user to type in the code once the

network resource is accessed. 0n the entry Web page of p1acebook.com, an entry box is then provided

for the input of the geographical location data by the user manually. In the above, the URL format

containing the location data provides backwards compatibility, in that recipient terminals do not need to

recognise the parameters accompanying the network resource identifier as geographical parameters; this

is performed at the network resource end. Alternatively, the geographical location data may be included

without a network resource identifier, but in a predetermined geographical data format, such as those

described above, for recognition by a “location-smart" terminal. The data may for example be included
in the message header or, for example as an XML file, in the message body.

Upon receipt of a message containing the hyperlink, the recipient may click on the link, thereby causing

a Web browser application to be launched, or control to be passed to the Web browser application if

already running, and Internet location application server 56 (which has the network resource identifier

www.placebook.com) accessed by the recipient user terminal. The location and associated data

following the domain name part is passed to Internet location applicatiOn server 56 along with the

identifier of the recipient’s user terminal, if any. The recipient user may be required to login if he or she

is a registered subscriber. The location and associated data may then be added automatically to the

recipient users favourites list, or, preferably, the recipient user may be prompted to select whether he or

she would like to add the location and associated data or edit it or perform any other function such as

have been described above in relation to the received location and associated data. Where the recipient

user has not registered with Internet location application server 56, he or she will first be presented with

a registration Web page similar to Web page 1010 of Figure 38 and invited to register. Upon successfiil

registration, the recipient user will then be able to add the location and associated data to his favourites

list or perform another function as before.

Sending location associated data by communication modes such as e-mail, text messaging and so on,

may be particularly useful for recipient users who are not registered with Internet location application

server 56 or, in embodiments to be described below, where more than one Internet location application
server exists and the recipient user is registered with a different one. Where, however, the recipient user

is a registered subscriber of the same Internet location application server, and where the recipient user is

recognised by Internet location application server 56, for example by e-mail address, mobile telephone
number or other user identifier, the sending user may be given the option of storing the message

containing the location and associated data at Internet location application server 56 for presentation to

the recipient user when he or she next accesses the service, or for pushing to the recipient user’s terminal

if the user is currently logged in, using a push messaging protocol such as instant messaging, WAP push,

etc. Similar messages and options will then be presented to the recipient user as have been described

above. Button 1069 “Update" provides a similar function to the sending fimction described above, save
that one or more preselected locatiOn and associated data items (is. a group of locations which may

have been previously selected) are automatically sent, or locally stored, for one or more preselected

recipient users (Le. a group of user’s network addresses which may have been previously selected).

Thus, when, for example, the user has set a new destination or has moved home and changed his
personal details contained in associated data of his home location record, a single click will ensure that a

selected set of friends receive the updated information. Furthermore, different groups of recipient users
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may be preselected and associated with different sets of one or more location and associated data so

that the user may easily select who to update and with what. Furthermore, automatic updates may be

programmed by a user to trigger upon the occurrence of selected trigger events, such as the changing of

location or associated data to specified values or upon the triggering of an alarm. For example, the user
may select an Option provided by Internet location application server 56 with an alarm to automatically
send messages to one or more selected recipient users when a dynamic location is proximate to another
dynamic location or a static location. For example, messages may be sent when the user's current
location is proximate to the user’s current destination, when another dynamic location, such as the user’s

friend Wendy, is proximate to the user’s home. The messages may be sent to the user himself or herself

via e-mail or text message so when the user is not logged into Internet location application server 56, he
or she may still be alerted to events occurring. Thus, it can be seen that location-based alerts, and other

alerts, may easily be programmed by a user of Intemet location application server 56.

Buttons 107'0, 1072, and 1074 respectively enable users to interact with user interface components for

editing the user’s personal details, changing security and privacy settings, and accessing fiiend’s
location and associated data, where authorised. The first two of these operate as described above in
relation to terminal-side location applications, except via a Web browser or other hypermedia interface

on the user terminal. The latter, however, has not been previously described. Registered users of
Internet location application server 56 may authorise other registered users, or indeed users of other
location applications whether network-side or terminal-side, to access their location and associated data.

In other words, location and associated data may be shared between various users. This may be

achieved by storing a list of authorised users in the subscriber database record for the registered
subscriber. Authorised users may be identified by unique identification data as has been described

above. On accessing another user’s location and associated data, a web page may be displayed similar

to Web page 1040, but showing the other users location and associated data. Preferably, the ability to

change the other user’s location and associated data will be enabled, limited, or disabled according to
access settings selected by the other user. For example, the user may select one or more locations from
the “visited” user’s favourites list and click on a “services” button to select a favourite service to access

using the Selected one or more locations. However, the user may not be allowed to edit the “visi "

user’s data. Preferably, the user is provided with a button for adding one or more selected locations to
his or her own favourites list. Access to other uSer’s location data stored locally to Internet location

application server 56 is straightforward. However, access to user’s location data stored remotely, for

example on a data store connected to another Internet location application server or on a user terminal

may also be achieved using query and command instructions as have been described above. This will be

described in greater detail below in respect of embodiments of the present invention in which multiple
Internet location application servers exist or in which hybrid network-side and terminal-side location

applications or data stores are used.

Referring again to Figure 40, Internet location application server 56 may present information of
potential interest to the user such as shown in item 1076. Item 1076 shows a recommended content

server, with the Website address curryhouse.com, together with a description of its service, and a button

1078 for adding the service to the users favourites list of services.

It has been described above how users may access content servers providing location-based services by

first accessing Internet location application server 56 and then selecting a service to generate a service

request message for sending to the content server. However, as with the terminal-side location

applications described above, users may first access the content server, without having logged in to
Internet location applications server 56. For example, a user may access the content server using a

conventional browser application and subsequently make use of the location and associated data items
accessible via Internet location application server 56.

Figure 36 shows a web page 1000 presented by the content server with the address

“wwwputneyminicabscom” and has been described above in relation to terminal-side location

applications. HOWever, with minor amendments to the hyperlinks embedded in items 1004, 1006 and
1008, the web page may equally be suitable for embodiments of the present invention in which location

applications are implemented network-side.

For network-side embodiments, hyperlink 1004 contains an embedded URL of the form:
“in: flaw. lacebcok. cornficormnand= = car-rest locatfomfilocation omrat=srandard

lotion citric associated data (Erratum address=ht .'//www. unis rninicabs.com/?<< as: >> ”
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On activation of this hyperlink, the browser accesses Internet location application server 56

and uploads the data appended to the domain part, which includes a specification of the data being
queried. Note that this contains a command to query the current location of the user. If the user has

subscribed to Internet location application server 56 and has selected to be recognised by allowing a
cookie to be set, or if the user is known to ISP 24 or mobile network 26 as deacribed above, then the

users location and associated data store is queried and a service request message generated for sending
to the content server as described above.

Note that the hyperlink includes a return address, the address of the content server, so that the Internet

location application server may redirect the request automatically to the content server, with the query
response data added to the redirect message. Alternatively, Internet location application server 56 may

send a web page, such as web page 1080 of Figure 41, to the user terminal comprising the text “The

service provider www.putney1ninicabs.com has requested your current location. Click here to send this

information." containing an embedded hyperlink 1082 containing the query response data. By clicking

on this hyperlink, the user terminal sends the query response to the content server as described above.

Web page 1080 also contains an option to refuse transmission of the location data, for example with a

hyperlink containing the text “Alternatively, click here to return to the service provider

W.putneyminicabs.com withoat sending your current location" containing an embedded hyperlink
URL 1084 of the form: '

"http://W. Qumeyminicabs. com/fieflest rigged "

Web page 1080 may also contain a hyperlink 1086 for accessing web page 1040 described above in

relation to Figure 40 and a hyperlink 1088 for adding the service provider to the user’s favourites list of
services.

Ifthe user has subscribed to Internet location application server 56 but has not selected to be recognised

by means of a cookie or is not known to ISP 24 or mobile network 26, then upon sending the service
request message to the content server, the user will first be required to log in before being presented with

Web page 1080. If the user has not subscribed to Internet location application server 56, then he or she
will be invited to register first before being presented with web page 1080.

Referring again to figure 36 in relation to network-sided embodiments of the present invention,

hyperlink 1006 similarly contains an embedded URL of the form:
“htt .'//‘www. iaoebook.com/?command= are = user selected iocatr'oncfinumberfil defaced

oLformantondor-dlatlong_&ng_assoctatqi_data2&retnrn_gddress=kr_m://mw_v.putne_ymiuioabacom/P

< <guerjg>>3 "

and hyperlink 1008 contains an embedded URL of the form:
“ht: .'/www./ lacebook.eom/?conunand= are I= de arture oint&locotion omrot=stnndor

diction &no associated data o“: u 2= destirzartond’ziocarr’on ormct=srandardiafloo dmo associate

MisfirerurrLaddi-ess= MW.goingsEor'cabseom/f’degarmre goint=<<guezjgi>>&destr'notio

n=<<gueggz>>£ "

On activation of either of these hyperlinks a service request message containing the query parameters is

sent to the Internet location application server 56, and in response Internet location application server 56

may send a web page similar to web page 1080 of Figure 41, informing the user of the queried location

information and giving the user the option to consent or refuse by clicking an appropriate hyperlink. The
consent option consists of a hyperlink directed to the content serVer, containing the results of the query

such that a service request message containing the requested location data is sent by the user terminal to

the content server. Alternatively, if the user has previously indicated consent for the content server to

receive location data from his personal list, the queried location and associated data may be sent directly

to the content server by the Internet location application server redirecting the request back to the

content server with the results of the query added as response data in the redirect message.
Exemplary hyperlink 1002 contains an embedded URL of the form:

“ht :// Iacebook. comficornmand= add location =ane Mioicabs X=63474&Y= 7549M:

S=19&SS=Putne I Avenue&TC=Londorr&PZ= WZIY&C= UKCEFT=4456493 76

Activation of this hyperlink causes location and associated data for Putney Minicabs to be added to the

user’s favourites list of locations. Again, Internet location application Server 56 may send a Web page
similar to web page 1080 of Figure 41, informing the user of the function to be performed and giving the

user the option to consent or refuse.
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It will be appreciated that Internet location application server 56 may be instructed to perform
various other functions in respect of location and associated data by means of suitable commands
contained in hyperlinks as has been described above.

Figure 42 shows an exemplary web page 1090 presented by an Internet travel agency “Travel Now"

after a user of a terminal, using a conventional browser application, has completed the booking and
purchase of a holiday package. Web page 1090 contains a hyperlink 1092 for adding an itinerary to the
location and associated data stored in data store 58 and accessible via Internet location application server
56. Hyperlink 1092 contains an embedded URL of the form:

“lit! :// lacebook. com/P’commandl= add location: =Heatlnow&X=123456&Y=9876543&

LT=air orr&D=1 1/4/2001 &T=09.30&set as destinationi &commnnd2= add location=

X=I543.432&Y=54343&LT=ai ort&D=II/4/2001&T=12.30&set as dastination2 drcommand3= a

dd iocntion= =ibr'za&X=1543.432&Y=54343&LT=air ort&D=18/4/2001&T=l4:30&set as destin

ationB &command4= add location: N=Heathrow&X=123456&1”=9876543&LT=oir ort&D=i8/4/2

001&T=16.’30&set as destinationd dicomrnand5= N=Heathr0wcfirD=I 1/4/2610} &T=07:

30 &comnrcnd6= set alarm: =Ibizn&D=18/4/2001&T=}2:30 (Erratum address=lztt .'//W1W. trav

etnow.com/?<<itinerary added%if command} =snccass and command2=success and command? =su
ccess and command4=success>>"

On activation of this hyperlink, the browser accesses Internet location application server 56 and passes
various commands to be performed in respect of location and associated data. The commands enable an

itinerary, comprising four locations and associated data identified as four consecutive destinations, to be

added to the user‘s favourite locations list. As described above, the user may first be required to log in
or register with Internet location application server 56. Furthermore, as also described above, the

commands may be automatically performed or a web page, similar to web page 1080 of the 41,
presented to the user requesting confirmation before the commands are executed. Other commands are

included for setting two alarms to remind the user to make their way to the airports in time. A return

address for “Travel Now” is provided indicating that the itinerary was added ifsuccessful.

Web page 1090 also contains a hyperlink 1094 for adding two electronic tickets for the user’s flights to
data store 58 via Internet location application server 56. Hyperlink 1094 contains an embedded URL of
the form:

“heft :// Zaceboolcconfl?command= odd ticket: N=0urbounddc 1' hr n=AZY 1234&D=I 1/4/
2001&T=09.'30&certi Icate=AZY1234 certi crate. tkl‘ (Emma: nd= '

ALU235&D=18(4/2001&T~14.30&certtf£caIe—AZYIZ35.certificatefldfl ”

0n activation of hyperlink, two electronic tickets are added to data store 58 by accessing Internet
location application server 56. Two files, AZY1234.certificate.tkt and AZY1235.certificate.tkt, are also

sent for storage in data store 58 in association with the two electronic tickets. The files containing

digital certificates authenticating the electronic tickets which may be used on arrival at the airport check-
in in place of conventional printed tickets. For example, the user may access the electronic tickets and

associated digital certificates from a PDA or mobile phone on check-in, and sent them over a proximity
bearer to the airport check-in computer. Electronic tickets and associated digital certificates

may be stored in data store 58 and maybe accessed using Internet location application server 56 in a
similar manner to location and associated data.

Figure 43 shows an exemplary web page 1120 presented by an Internet navel information service

provider “Find A Bus” presented to a user of a terminal, using a conventional browaer application. Find

A Bus offers services to people travelling on public transport buses, particularly useful to those wanting
to find a suitable bus or waiting for a bus to arrive. List box 1122 provides means for user selection of a

point of departure from a list of different locations of well—known types. For example, the user may

select from “My current location”, “My current point of departure”, “My home", “My office”, and “My
car”. The user selection will later be used to query the user’s location application to obtain the actual
location data corresponding to the selection. Alternatively, the user may click on hyperlink 1124 to
access his or her location application and select a point of departure directly. Similarly, list box 1126
provides means for user selection of the destination from a list of different locations of Well-known

types. For example, at these may select from “My current destination”, “My home”, “My office”, “My

car” and “My current location“. Again, the user selection will later be used to query the user’5 location
application to obtain the actual location data corresponding to the selection. Altematively, the user may

click on hyperlink 1 128 to access his or her location application and select a destination directly.
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List box 1130 provides means for user selection of a service required from the content server. The
user may select from “Show timetable" (to obtain a timetable for a suitable bus to take him or her from

his selected departure point to his Selected destination), “Show the next bus" (to obtain information

concerning the next bus that will take him from his selected departure point to his selected destination),
“Buy ticket” (to buy an electronic ticket for his or her journey), and “Set alarm for next bus in Placebook

W” (to set a location-based alarm in the users location application to warn him or her when the next bus

is arriving). When the user has finished selecting the point of departure, destination and required
service, he was she may click on button 1132 to instruct the content server to provide the required
service.

Assuming the user has selected a departure point and destination using list boxes 1122 and 1126, rather

than accessing the location application using either hyperlink 1124 or 1128 (which will be described

below), activation of button 1132 will cause a query to be sent to the user's location application to

determine the actual location data Specified as the point of departure and destination. This may occur in

the background and transparently to the user. The content server then generates an appropriate response

on the basis of the received location data and selected service requirements. This may be achieved by

the user terminal generating a form-based service request message on the basis of the user selections, by

means of run-time modules or other means downloaded with web page 1120 for example, which
hyperlink is activated when the user clicks on button 1132.

For example, if the user selected “My current location” as the point of departure, “My office" as the
destination and “Show timetable” as the required service, a form-based request may be generated to

create a query URL, which contains the parameter data sent to the Internet Location Application Server,

of the following form:

http:/Wacebook.com/Pcommondffiqueixi =_{!ocation Mae=current Iocotionctsiocation [o

razot=stondorrflatlon_g&no__ossociated_dota}&_query2=_-{loaation gyge=oflijcedziocorion [ormantondo

rde'ationgctzno associated dotolcfiretum address=kgp://mvw.tn:dabas.com/?service=show timetabled’:
de orture oint=<é n I>>&destinotion=<< us 2>>

Note that this contains two queries for location data representing the current location of the user and the

user’s ofiice. Ifthe user has subscribed to Internet location application server 56 and has selected to be

recognised by allowing a coolcie to be set, or if the user is known to ISP 24 or mobile network 26 as

described above, then the user’s location and associated data store is queried and a service request

message generated for sending to the contents server as described above.

The Internet location application server 56 may redirect the request, with the addition of the requested

data elements as response data which is sent to the content server in the redirected service request

message. The user can thus send the required location data to the content server without any direct

interaction with the Internet location application server. Alternatively, Internet location application

server 56 may send a web page, similar to web page 1080 of Figure 41, to the user terminal comprising

the text “The service provider wwfindabuscom has requested your current location and your office

location. Click here to send this information.” and containing an embedded hyperlink containing the

service request message for the content server. By clicking on this hyperlink, the user tannins] sends the

service request message to the content server as described above. Further alternatively, the user may

interact with the Internet location application server, for example to select locations not specified in the

original query, so as to add additional data not directly specified in the query received from the content

server, before the response is sent to the content server.

If the user has subscribed to Internet location application server 56 but has not selected to be recognised
by means of a cookie or is not known to ISP 24 or mobile network 26, then upon sending the service

request message to the content server, the user will first be required to log in before being presented. It

the user has not subscribed to Internet location application server 56, then he or she will be invited to
register first.

Upon receipt of the service request message containing the specified query responses, the content server

generates an appropriate location—based response and sends it the user terminal.

The user may alternatively select “My car” as the point of departure, “My current destination” as the

destination and “Set alarm for next has in Placebookm” as the required service, a hyperlink may be
generated of the following form:

"hit Wm. lacebook. com/Pcommand= J = ocation e=user cardzlocation armor:

standardiatlorzgd’mo associated datalcfigaeflz=flocation gyya=cnrrem locationcfdocation formot=st
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oudom'i'arton &no associated data clareturn oddress=hr .'//‘wuav. ndabus.com/?service=create alas

m&deporture goint=< <gu§gjgl >5&destinotion=< <91;efl2>> 3 "

The request is sent to Internet location application server 56 and a redirect message generated and sent

to the content server as described above. The content server may then generate a second hyperlink

similar to one of the following form:

“hing'//Qlocebookcor:z/?commond1={oddlocation=fl33us Number 532iSD=—locationserver
3&SI2735.23. 635 134&TD=MS&TI=44794876859&TS=467568&VP=360 &command2= set ‘

 

 

 
mfg distance=500mfidlretumaddress=htt£flwww.findobas. comfl<<olcrm addedO/aizf communities
uccess_au_d_gonzmand2=success>3”

This hyperlink may be used to transmit data to Internet location application server 56. This hyperlink

adds a dynamic location for the appropriate bus to the user’s location data store and provides the details

required fer the heathen application to update it using an Internet positioning server. It also adds a
location«based alarm to the user’s locations data store to trigger when the bus is within 500 metres of the

user’s current location. A return URL to findabuseom is given to indicate success of failure of the

connnands. The content server may then generate a response for sending to the user terminal indicating

success or failure in setting the alarm. As above, the user may be required to log in to Internet location

application server 56 or register, and a Web page requiring user commit to the setting of the alarm may

be presented.

If the user clicks on either of hyperlinks 1124 or 1128 instead of specifying a departure point and

destination using list boxes 1122 and 1126, then the user terminal may access Internet location

application server 56 for user selection of a single location from the user‘s favourites list using an

appropriately generated URL. Alternatively, the user terminal may be directed to access Internet

location application server 56 to obtain all the user favourite locations (if permitted by the user privacy

and security settings) and return them to the content server using an appropriate automatic redirect or

embedding the response in a hyperlink directed to the content server. This may be done without

additional user interaction, or may require log in, registration or consent as above. For instance, a Web

page similar to Web page 1120 may be presented but comprising the user's actual favourite list of

locations in list boxes 1122 and 1126. The process for specifying and obtaining the required service

may then continue as described above.

While exemplary web pages, containing hyperlinks with particular examples of URLs with appended

information embedded, have been described above as if they were static web pages, it will be

appreciated that content servers may provide active server pages comprising programmed logic

components for generating hyperlinks containing URLs on the basis of information provided by the user

through interaction with user interface elements presented or on the basis of data stored or otherwise

received by the content server.

While in the above embodiments the query-response interactions take place via the user terminal, with

the user terminal transmitting the appropriate user-initiated and redirected service request messages both

to the content server and the Intemet location application server, alternatively interaction with the

Internet location server 56 may be, at least in some instances, conducted in the background by a content

server. The content server, with appmpriate consent from the user validated by the use of a password or

the like, may access Internet location application server directly, with a server-to-server request-

response interaction. Such transactions may for example be conducted using the Simple Object Access

Protocol (SOAP), a text-formatted http transaction, with the content server including in the request a

specification of the location items being requested. This allows a content server to access one or more

items, selected according to a specification sent by the content server, or all of the items in the personal
store of the user. One of the locations, or a list of user favourite locations, may then be presented to the
user, or used to generate content, by the content server in subsequent content sent to the user terminal.

In the above, where location data is being queried, the content server provides a specification of one or

more locations being queried. This specification may include one or more of a location type for a

requested location, a location area in which a requested location, or plurality of locations, may lie, a
location to which a requested location, or plurality of locations, is or are proximate, a specified dynamic
location andfor a period in which a requested location, or plurality of locations, was or were current.
Other specifications of location are also pussible.
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In the above, whilst location-related Emotions are performed using network resource identifiers, i.e.

in this embodiment, URLs, alternatively other methods of triggering such fiinctions may be used in data

send to a terminal. For example, the functions may be triggered using scripting resources, for example a
JavascriptTM elements, or by means of applets.

It is to be understood that while embodiments of network-side location applications and data stores have

been largely described in relation to the Internet and Internet location application server 56 in particular,
other embodiments providing the same or similar fiinctionality are envisaged over other communications

modes such as over WAP via WAP location application server 57, over SMS via SMS location

application entity 54, and over voice circuit connections using IVR location application engine 55 and so
on.

While embodiments of network-side location applications according to the present invention have been

described above with the underlying assumption that only one location application server, such as
Internet location application server 56, exists in each communication mode, and only one location data

store 58, in the general case there will be a plurality of Internet location application servers, WAP

location application servers, NR location application engines, and SMS location application entities as

well as a plurality of location data stores operated by different undertakings. For example, many
different mobile network operators may each provide an Internet location application server andfor a

WAP location application server andfor an IVR location application engine and an SMS location

application entity each connected to a location data store and a location server. Similarly, PSTN

operators and ISPs as well as software application prcidders and content providers, such as portals, may

each provide one or more forms of network-side location applications capable of accessing a location
data store andfor a location server.

Thus, in further embodiments of the invention, a plurality of location application servers are provided

and the particular location application with which a user is a registered subscriber may be accessed in

circumstances where he or she has not first accessed the particular location application. In other words,

where a user has accessed a content server and received a web page or has received an e-mail, an SMS

message, an instant text message or other form of communication containing data for accessing or

performing a functiOn in reapect of his or her location and associated data, the data having been created

without any knowledge of which particular location application a user is registered with. These

embodiments allow query or command data to be passed to the appropriate location application for

processing.

Figure 45 shows a network arrangement used in connection with embodiments of the present invention

employing a plurality of Internet location application servers. Again, it should be understood that

similar network arrangements will provide a solution to the same problem in respect of location

applications provided over other communications modes — e.g. SMS, IVR and WAP. Three user

terminals, a mobile cellular telephone 10, a network-enabled personal digital assistant 13 and fixed line

computer terminal 14, are connected to Internet 20. For clarity, access arrangements for connecting
these user terminals to Internet 20 via a PSTN or mobile network are omitted. Three Intemet location

application servers 1100, 1104 and 1108 are each connected to Internet 20 and to location data stores

1102, 1106, and 1110 respectively for accessing location and associated data. Internet location

application servers 1100, 1104, and 1108 may also be connected to a location server (not shown) or an

Internet positioning server (not shown) for obtaining dynamic location data as described above.

Through terminal-to-terminal messaging, or through access to content servers 30, 31 and 32, user

terminals 10, at 13 and 14 may receive data which requires interaction with the particular internet

location application server to which each respective user has subscribed. For illustrative purposes, let us
suppose that the user of terminal 10 is a subscriber of Intemet location application server 1100, the user

of terminal 13 is a subscriber of Internet location application server 1104, and the user of terminal 14 is

a subscriber of Internet location application server 1108. Whilst Figure 45 only includes the respective
location application servers, it should be appreciated that the other components described above in
relation to the arrangement of Figure 37 are also included in the system including a number of different

location application servers.

Upon activation of the data for accessing and performing a function in respect of the user’s location and

associated data, for example upon the user activating a hyperlink containing a URL such as any of the
URLs described above in relation to network-side location applications, the browser application of user
terminal .10, 13, or 14 accesses the server associated with the web site address “Www.placebook.com”.
Hmvever, this domain name does not identify any of Intemet location application servers 1100, 1104, or
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1108, but identifies a central Internet location application directory server 1112. This server is

connected to Internet location application subscriber database 1114 which stores the unique user
identifiers for the users of all Internet location application serVers (at least unique within the context of

the particular Internet location application server) and associates these unique user identifiers with
unique Internet location application server identifiers, such as the domain names or 11’ addresses of the

Internet location application servers. For example, Internet location application servers 1100, 1104 and
1106 may have the following domain names: “placebookA.co.u ”, “placebookB.co.u ” and

“placebookC.co.u ” respectively. After successfill registration with any of Internet location application
servers 1100, 1104, or 1108, the unique user identifier assigned to the registering user must be provided

to Internet location application directory server 111 together with the appmpriate unique Internet

location application Server identifier. For example, a user, of user terminal 10 subscribes to the service

provided by Internet location application server 1100 and is assigned his e-mail address,

“abc@p1acebookA.co.u " as his unique identifier. This will be supplied, together with an identifier of

the location application server 1100 to Internet location application directory server 1112 for registration

in Internet location application subscriber database 1114.

Internet location application server 1100 may also set a cookie on behalf of Internet location application
directory server 1112 such that upon accessing Internet location application directory server 1112, for

example by activating a hyperlink directed to “placebooknom”, the cookie is sent up to Internet location

application directory server 1112 and the user authenticated. Furthermore, by querying the Internet

location application subscriber database 1114, Internet location application directory server 1112 is able

to redirect the user access request to Internet location application server 1100. Alternatively, upon first

accessing Intemet location application directory server 1112, the user may be required to login using his

unique identifier. Then Intemet location application directory server 1112 may then itself set a cookie at
user terminal 10.

Thus, it can be seen that upon activation of any of the hyperlinks containing embedded URLs as

described above in relation to network—side location applications, the user terminal may be redirected to

the appropriate Internet location applications server to which its user has subscribed. Furthennore, upon

redirection, any cookie set by the user‘s own Internet location applications server will be sent up, thus

authenticating the user as described above. Thus, for example, the users of terminals 10, 13, and 14 may

each activate the very same hyperlink, obtained in the very same Web page fiom the very same content

server, and will each be directed to Internet location application servers 1100, 1104, and 1108

respectively. The users of terminals 10, 13, and 14 may also access their respective Internet location

application servers directly using their domain names “p1acebookA.co.u ”, ”placebooch.co.uk" and

"placebookC.co.uk" and then perform functions in relation to their location and associated data as have
been described above.

In alternative embodiments of the present invention, URLs containing location and associated data may

be “branded" by using an alias of the domain name of the central directory serVer, such as

“A.placebook.com”, in place of the domain name of the Internet location application directory server

"placeboolc.com”. Thus, on activating the location and associated data, for example by activating a

hyperlink containing an embedded URL, the user terminal is directed to the specified Internet location

application server, as identified by the alias part of the URL, preceding the top level part of the domain
name, where, if the user has not already subscribed to this server he was she is invited to do so. Thus,

location and associated data provided by a Internet location application server and sent to users, for

example in e-mail messages, may be “branded” to encourage the recipient users to register with and use

the resources of that particular Internet location application server. Similarly, location and associated

data provided by the content server, partnered with a particular Internet location application server, may

be “branded” for a similar purpose. An advantage of using such aliasing is that, when a recipient user is

already a subscriber of a different Internet location application server, the branding effect may be

overridden by the central directory server, which redirects the request to the registered location

application server, thus avoiding redirection to a different Internet location application servers.
In an alternative embodiment, the functionality of the central directory server is embodied in a wireless
network gateway, such as the gateway 28 shown in Fig. 37. The gateway is set to filter out all messages

addressed to a predetermined network resource identifier (such as placebook.com), and pass these to a
directory application which resolves the identity of the user’s registered location application server. The

gateway may then redirect or proxy the request to the appropriate location application server depending
on the identity of the user, or their user terminal identifier.
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It has been described above how a user of a terminal-side or network-side location application

may obtain location-based services from a content server by either first accessing the location
application and subsequently accessing the content server or by first accessing the content server and

instructing the content server to query the location application. Figure 44 is a flow diagram showing the
process of obtaining a location-based service in general. The process starts at step 1140. Ifthe user first

access is the location application at step 1142, he or she is provided with user interface means for

selecting one more items of location data and specifying one or more service requirements by the
location application at step 144. Then at step, for six the location application sends the selected location
data and specified service requirements to an appropriate content server identified as result of the

specification of service requirements. Then, at step 1148 the content server generates the response, such

as a Web page, on the basis of the location data and service requirements received from the location

application. At step 1150, the content server sends the generated response to the user either directly or
proxied via the location application. The process then terminates at step 1152.

Alternatively, if the user first accesses a. content server at step 1154, the user is presented with user

interface means by the content server at step 1156 for selecting one or more service requirements and

specifying location data. The process and continues to step 1158 where the content server obtains the

location data from the location application using a query language such as described above. The user

may be required to log in, subscribe, andfor give consent to the provision of location data by the location

application. The process then continues to step 1148 as described above.

Whether the user accesses the location application or the content server first, he or she is presented with

a user interface to specify or select both location data and service requirements and the content server is

provided with the location data and service requirement data, thus enabling it to generate the location-

based response for sending to the user terminal. In alternative embodiments of the present invention,

steps 1144 and 1156 may involve the user accessing the location application andfor the content server on

multiple occasions to select andlor specify the location data andfor service requirements. It is also to be

understood that the present invention is not limited to the user selecting andfor specifying the location

data and service requirements through user interaction with only the location application or only the
content server.

Furthermore, it is to be understood that alternative embodiments of the present invention are possible in

which one or more of the location application and data store components of the present invention, or one

or more parts thereof, are implemented network-side and the other components or parts thereof are

implemented terminal-side. For example, the location application may be implemented terminal-side,
whereas the locations and associated data stored network-side.

Registration of User—Friendly names for Geographical Location Data

Embodiments of the invention include ones in which user-friendly names may be registered along with

geographical location data which the name is to represent in a location registration system is now to be

explained with reference to Figures 18 to 23. A location name in these embodiments of the invention is

intended to uniquely identify one or more locations. A “top level” location name may be used for one or

more locations. lfthe “top level” location name is to be used only for one location, no sub-classing of

the name is required. 011 the other hand, if more than one location is to be represented by the registered
“top level" location name, two or more sub—class names are registered for each of the locations. The
location names take the form of:

[top level location name] I [sub-class name (optional)].

In addition, the location names are intended to be used in a network resource identifier containing a

predetermined domain name, corresponding to a location-based server capable of querying a registered

location data store with the location name, and obtaining geographical location data iron: the registered
location data store. With the registered location name geographical data, the server resource is able to

provide a location-specific set of resources. In a preferred embodiment, the resources provided are

preferably in a format similar to that illustrated in Figure 16 resulting from a single “golocal” button
press, namely resources indicating local service directory information, local search facilities, a local
map, and individual service suppliers. The links and search facilities may be in the form described and

illustrated in relation to Figure 16. Thus, the intention is to allow a specific global geographical location
to be represented by a readily memorable registered location name suitable to the location for which the

location name is registered. It is further the intention that the location names which are to be registered
may be chosen, with a few exceptions, by the registrant, in much the same manner that domain names

may be chosen. Namely, generally, a location name may be registered unless the location name is on a
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list of reserved location names andfor if an identical location name has already been

registered. The list of reserved location names includes location names for well-known geographical
regions, which are reserved for purposes other than association with a location which the registrant

chooses. If the registrant were able to choose a location for a well-known geographical region, such as a

state, county, city or village, which did not correspond to that of the state or village, the usage of the

name may cause confusion amongst the general public, which is preferably to be avoided. 0n the other

hand, it would be useful to allow potential registrants to register sub-class names in respect of “top
level” location names corresponding to such well-brown regions. Therefore, individual sub-class names

for well-known geographical region names appearing on the reserved list may be individually registered
by potential registrants.

Furthermore, sorne names will inevitably have a greater demand than others. The names in which

greater demandis expected may be predetermined For example, names consisting of small numbers of

characters are generally more valuable than longer names. Therefore, names consisting of less than a

predetermined number, for example three, of characters, preferably appear on the reserved list, whilst
sub-classes of‘ these names may be registered by individuals. Preferably, the sub-class names

correspond directly to a well-known geographical region in which the location to be registered occurs.
The reason for this is to avoid confusion between different sub-classed variants of the same name.

Therefore, for example the name “eat” could be registered in the sub-classes “UK”, ”US”, “China”, etc,

each corresponding to different geographical locations. Whilst in one embodiment these different

geographical locations are mutually exclusive, in another embodiment such a restriction is not made.

However, the restriction that the location to be registered should appear in the well-know geographical
name used as a sub-class is preferably maintained. Therefore, in this alternative embodiment the top

level location name “eat” may be registered in the sub-classes “Liverpool” andfor “UK”, where the
geographic location of the location to be registered is in Liverpool, UK.

Other examples of names which are preferably reserved due to expected demand, and which are

preferably made available in sub-class versions thereof, the sub-classmg preferably being in the form of

well-known geographical regional names in which the locations to be registered occur, include common

surnames (e.g. “Smith”), common services (e.g. “taxi”), and various words of common use which appear

in dictionaries. All of these may be placed on a reserve list, and allowed to be registered only in sub-
class formats.

In accordance with the invention, location names to be registered may consist of any of a number of

different characters. In one embodiment, the characters allowed in a name are restrictive in a similar

manner to the way in which Internet domain names are restricted, namely that they may consist only of

alphanumeric characters and a hyphen. In another embodiment, more characters to be found on a

conventional keyboard, such as “1”, etc may be included in the location names. However, even in this

case at least the “slas " character is preferably reserved against use in registered location names, since

this character is used to signify sub-classing. Therefore, any character used to signify sub-classing is
preferably reserved against use in a registered location name.

Figure 18 shows a “location-smart” browser application user interface which contains hypermedia

content generated as a result of a user selecting the option “register a location” from pop-up locations

menu 319 illustrated in Figure 8. However, it is to be appreciated that the registration of a location

name need not occur via a “location-smart” user terminal. Indeed, whilst the registration is preferably

carried out via a hypermedia interaction, it is possible that registration of a location name may be carried

out over other ways of communication, for example by telephone interaction, or even in person.
However, even in these alternative modes, at least one user or operator receives infonnation like that

presented in Figure 18, and undergoes a name selection process similar to that described below.

Figure 18 illustrates the response received from the “golocalto” server when a service request message
containing the following URL was generated by the user terminal:

www. golocai. to/PX:53 71291 &Y=1234 796&SF=i;ggisrer
Whilst this URL format was generated by the user terminal, a similar resource page, and network

resource identifier, may be generated purely by means of client-server interactions similar to that

described in relation to Figures 2 and 3. Namely, a user can specify a location to be registered by

interaction with the server via hypermedia resources alone. For example, a location to be registered may

be indicated to the server via clicking on one or more representations of maps, entering grid reference
data manually, etc.
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Once the server has received the location data and an indication that the user wishes to register the

location, the hypermedia contents indicated in Figure 18 are generated. The hypermedia contents 400

include a local map 402 of the area surrounding the location to be registered, and containing an
indication of the exact location to be registered, 404. The contents also include an “amend" selection

button 406, whereby the user can amend the location data if it appears to the user that the location is
incorrectly represented on map 402. If “amend” button 406 is actuated, the server is sent a service

request message containing the geographic location data, the register service code and an “amend”

service code. In response, the server transmits the hypermedia resources illustrated in Figure 19,
consisting of a map which is actuable in any part of the map 410 to select a desired location to be

registered. Once the desired location has been accurately selected, the user is able to return to the first

stage registration page illustrated in Figure 18 by means of submit button 412.

Also appearing on the hypermedia content page 400 is a list 408 of other location names already
registered in respect of locations in the proximity of the location to be registered. This is useful for the

user may attempt to ensure that his name is quite distinct.

Once the user is satisfied that the location which is to be registered is accurately specified, may then

propose one or more potential names for registration in relation to the location. In order to do this, the

registration page shown in Figure 18 includes a potential name entry box 418, along with an associated

“submit” button 420. The user may type in text into entry box 418, and on actuating “submit”, the user

transmits a message to the location registration server (which is in one embodiment location registration

server 50 illustrated in Figure 1). '

On submitting the potentiai name or names to the location registration server, the registration server

accesses registered location name data store 52 in order to determine whether the potential name

proposed by the user is available. If the name is already registered by another user as a “top level”

domain, the user is informed that the name is no longer available for registration. An example is shown

in Figure 20, in which the user has attempted to register the name “theplace”, which happens to be

already registered. In this case, the user is prompted with a thither text entry box 418 and associated

submit button to try a further potential name.

If a potential name proposed by a user appears on a reserved list, the location registration server 50

generates sub—classings of the name appropriate to the geographical location in relation to which the

name is to be registered. In one embodiment, the name itself is treated as a “top leve ” location name,

and sub-classed with a well-named geographical location name. In another embodiment, the name is

treated as a sub-class of a well-known geographical regional name. The location registration server

preferably generates these two variants and, providing that they are not yet registered to another user,

prompts the user with an indication that these names are available for registration. An example of this is

shown in Figure 21, in which the user has proposed the name “eat” in relation to a location in Liverpool,

UK. Two proposed formats of unique name are generated by the registration server, namely “eat/UK”

and “LiverpooUeat” are prompted to the user along with “register now” selection buttons 422. Of

course, it may be that the user does not wish to register the name proposed by the location registration

server, and therefore preferably a further proposal entry box 418, along with an associated submit 420, is

also provided.

The final alternative is that the name is not currently registered as a “top level” domain, and not

reserved. An example of this is illustrated in Figure 22, in which case the response from location

registration server indicates that the requested name is available for registration, along with a “register
now" select button. Again, the user is still able to propose further names by means of entry box 418 and
associated submit button 420.

On selection of the “register now” option, such as that illustrated in Figure 21 or 22, the user is lead

through a registration procedure during which the user provides contact details, registered owner details,

and note ofpayment to the location registration server administrator in order to secure registration of the

name in relation to the location. On confirmation of the registration procedure having been completed,
the location registration server saves the name, and the corresponding exact location coordinates of the
geographical location which it is to represent, into registered location data store 52. The registration

Server furthermore presents a user interface similar to that illustrated in Figure 3, in which a pro~forrna

customisable “homepage" for the registered location name is illustrated. The "homepage” for the

location name preferably includes a local map 430, a number of selectable service identifiers which are

hyperlinks to the local services directory containing relevant geographical location data. The user may
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also add their own logo in areserved location 434 of the “homepage”, and location details in a

further reserved region 436, including address details, phone number details, etc.

By clicking on “customise” selection button 438, the user is able to add a logo, location details, etc to

the “homepage”. In addition, the user is able to select, from a predefined set of local services, those

services which the registrant wishes to have appearing on the “homepage". For example, if the

registrant is the proprietor of a restaurant in a certain area, the proprietor may wish certain services

associated with restaurants, for example taxi services, local sites, 'etc to appear on the “homepage”,
whereas the registrant may not wish other local restaurants to appear on the same page. On

customisation, the location registration server places all the customisation details into registered location

data store 52. _
Following registration of the location name, the registrant is able to make local information available,

via the “homepage" functionality, widely to any interested parties merely by way of the registered
location name. For example, the registrant may disseminate the network resource identifier

wwwgolocaltoljgplace as desired. Meanwhile, people interested in the location may access the

locational homepage merely by way of that network resource identifier, which does not itself contain

self—sufficient location data. The location data is in the form of the registered name, which refers to self—

sufficient geographic location data stored in the registered location data store 52. By self-sufficient, we
mean that the location represented by the data can be determined by the data alone, or in combinatiOn

with a predetermined system of understanding such data. In the case of location names, such self-

sufficiency does not exist, since the location names themselves are generally random from a

geographical data point of view. Instead, the location names are readily memorable and appropriate to

the registrant‘s purposes.

One advantage of the system deacribed in relation to Figures 18 to 24 is that the local information

associated with a registered location name may be provided from a centralised system capable of

providing local information on a large scale in relation to various different registered location names.

Thus, the need for individualised “homepages” containing such information is obviated, and a more

effective location-based information system is provided. Furthermore, users can almost immediately

access a wide range of local information on accessing the network resource identified by the registered

location name in combination with the registered location name server.

Figure 24 illustrates a graphical user interface 500 provided by a terminal e-mail application 72 in

accordance with the present invention. The graphical user interface illustrated is a graphical user

interface for constructing and editing a new e-mail message 501. In addition to the usual menu options

provided in an e-mail application, a locations button 502 is provided which, when selected during the

editing process, for example after some natural-language text has already been created by the user in the

message, causes a locations menu 504, similar to the locations menu described above in relation to

Figure 8, to appear on the graphical user interface. A current contextual location, which is by default the

current location of the user terminal, is indicated, along with any associated data, in location window

506. Location window 506 contains similar fmctionality to location window 320 described above. In

addition, there is an “attac ” selection button 510 provided for inserting data correspOnding to the

current centextual location to the e-mail message. The current contextual location may be altered via

favourite locations access via favourite location button 508, or location history list access via location

history button 509. Thus, various locations previously captured in the user terminal may be inserted in

an e-mail message, along with any associated data designed to be included by the user. On selection of
the attach fimction via attach button 510, geographical location data is inserted in the e-mail message at

the location of the text cursor S 12, as illustrated in Figure 25. The preferred format of location data is in

the form of a URL hyperlink 514 which is marked up within the body 516 of the email-message, as
illustrated in Figure 25. The data may be, alternatively or in addition, inserted in other forms, as

described above, such as in the form of programming script to be parsed by the receiving application, as
header data in the message or as an attached file. Although shown in full in Figure 25, the inserted data

may be displayed with a user-friendly tag, for example the user-allotted location name highlighted as a
hyperlink, with the additional parameter data embedded in the message as non-displayed mark-up. An
icon may be added to indicated the presence of location data in the message. In the case of the current

contextual location selected to be attached being the current location of the user terminal (which is as yet
not named), an option is first automatically given to the user to add associated data in the form of at least

a user-allotted name. In the example given, the user-allotted name is “JeromesHouse”. Once the
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location data is inserted, the user may return to the text editing function to continue creating natural-

language text using the word processing function of the email editor.

On the receiving side, if the user terminal is “location-smart” as shown in Figure 26, when the receiver

selects the geographical location data, the email application generates a pop-up locations menu 518,

similarly to that previously described, allowing the geographical location data to be manipulated and
used in various manners previously described. Namely, the location data may be saved to a favourite

locations list, sent to further user terminals, andfor used to generate service request messages, sent by the
terminal’s browser application to a selected network resource to find information specific to the location

itself. Notably, in the case of non—“location-smart” user terminals, the user can still readily access

location-specific information by actuating the hyperlink, since the geographic information is presented
in the form of a network resource identifier for a network resource which is location—enabled and
includes the location data itself.

If, on the receiving side, the user terminal is not “location-smart”, the recipient may actuate the

hyperlink 514, which initiates the transmission of a service request message to the location-enabled
network resource indicated in the URL, and containing the geographic location parameters also included

in the URL, so that the user may access content generated in relation to the indicated location.

Figures 2? to 31 illustrate a fiirther embodiment of the invention, in which the user interface is one of a

WAP-enabled cellular mobile radio station, the example given being that of the mobile terminal 14

which is able, via network interactions, to obtain positioning data for its ovm location. In addition to

currently-known main native menu Options, such as “phonebook”, “settings”, “messages”, etc, the

terminal has a main native menu option entitled “locations”, illustrated in Figure 27(A). Locations
menu includes a list of user-allotted names for locations stored in location records in the mobile

terminal, preferably ordered by proximity to lthe current location of the mobile terminal. The user may

navigate through the stored locations by keypad interactions, and select one of the locations from the

list, in this case the location called “home”. On selection of a location fi-om the location list menu 600, a

native menu in the form of location function menu 602 is presented to the user, allowing the user to

select one or more functions to be applied in relation to the selected location. One function is to send

the location in a text message, which if selected presents the user with a list of possible text message

recipients, from which the user may choose. 0n selecting a recipient, the terminal automatically

generates the text of the text message, or otherwise includes the geographical location in the message

(for example, in header fields if appropriate). As in the case of the e-mail application showu above, the
location data may be added to the message during the input and editing of natural-language text by the

user, to which function the user may return afier the insertion of a location item in the text. Furthermore,

although illustrated as a textual item on the display, the inserted location may be indicated in a more

user-friendly manner, with the location represented as a highlighted form of the user-allotted name

andfor a selected icon representing the presence of usable location data. The location data parameters

may be included in the message as non-displayed data, for example as a resource associated with the

diSplayed location representation by mark-up or in the message header data or as an attached file.

In the above descriptions of the “sending” function in an e—mail and an SMS application, the URL itself

includes the geographical parameters, however this is not necessary. In an alternative embodiment, a

hyperlink, containing the network resource identifier www.golocal.to, and the geographical location data
are included as separate parts of the message in an associated manner. The geographical location data

may for example be included in the form of a code such as the Placecode"M format described above,

along with instructions for the user to type in the code once the network resource is accessed. On the

entry Web page of golocal.to, an entry box is then provided for the input of the geographical location

data by the user manually. In the above, the URL format containing the location data provides
backwards compatibility, in that recipient terminals do not need to recognise the parameters

accompanying the network resource identifier as geographical parameters; this is performed at the

network resource end. Altematively, the geographical location data may be included without a network
resource identifier, but in a predetennined geographical data format, such as those described above, for

recagnition by a “location-smart" terminal. The data may for example be included in the message header

or, for example as an XML file, in the message body.
Figure 28 illustrates the receipt of the generated text message at a different mobile terminal, for example
mobile terminal 12. The location-related contents of the text message 604 are illustrated in Figure

2803) As showu, the text message preferably includes marked-up additional data, preferably including
at least user-allotted name “JeromesI-Iouse", within a specified mark-up format, and a URL containing a
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network resource identifier for a location-enabled network resource (in this case “golocal.to”), along

with the location data. The user can actuate the hyperlink, or even type it in to a browser application,

and receive location—specific data relating to the indicated location. Furthermore, if the receiving

terminal is “location-smart”, as in the case of terminal 12, a further menu option is provided in the form

of a location-specific menu option as shown in Figure 28(B), including for example “save location”,

which enables the received location to be saved direct to the mobile terminal’s location storage

directory, and then to perform the other location—related functions provided on the terminal.

Referring again to Figure 27(3), another Option provided in relation to an item of locational data is an

option to select a “Get Local Info“ function. On selection of this function, the user terminal offers a

further native menu option in the form of a service menu, relating to informational services which may

be obtained in the context of the current location. Do selection of at least some of these service options,

the user terminal generates a service request message to request information local to the selected

location. The service request message contains the geographical location data as text, a service code

identifying the requested service and possibly further functional data, for example the user-allotted
location name. The service request message may be an SMS request message in a format similar to that

illustrated in Figure 28 (A). The service request message is addressed to an SMS service entity, which

provides local information by return SMS. Preferably, hOWever, the service request message generated is

a hypermedia browser request message, such as WAP Transfer Protocol (WTP) Get message, containing

the location data, addressed to a WAP- and location-enabled server. For example, if a "taxi"

informational service is requested, the server may provide a list of local taxi names and associated

telephone number data, as exemplified in Fig. 29 (B). If a "local map" informational service is

requested, the server may provide a response similar to that illustrated in Fig. 30 (A), namely one

containing a local map. A further native menu option provided via location menu 602 is a "local search"

option. On selection of this option, the response received is a local search form, similar to that shown in

Fig. 30 (B) (however, preferably, the search function is provided in a native text entry box, also as

illustrated in Figure 230 (B), for entering one or more search parameters. The selection of “Golocal”

option then causes the generation of a service request message, a WTP Get request, containing the

locational data and the search parameters, addressed to a local search engine, which provides an

appropriate location-based search response.

A further embodiment of a native menu option, accessed through location options menu 602 illustrated

in Figure 27(B), namely an edit option, whereby associated data, either already present on mobile

terminal, or to be added by the user via user interface interactions, may be added to the location record

as associated data. The same applies for example to native "phoneboo " option, whereby phone number

data pertinent to the location, which may be either received with the locational data or associated with it

by reference to the main phonebook of the terminal, may be accessed specifically in the context of the
current location.

Figure 31 provides an illustration of an embodiment of the invention, showing a possible form of

response with which a "location-smart" mobile terminal 12 may receive its current location from an

SMS positioning entity as described above. Namely, the locational data may be received in substantially

the same format (Fig. 31 (A)) as the data received from another user terminal (Fig. 28 (A)), and similar
functions, including a "save" option may be provided in response to receipt of the data (Fig. 31 (B).

Figures 32 and 34 illustrate an embodiment of the invention in which a "location-smart" navigational

application T6 (Fig. 2) is provided with the ability to allow the user to specify or select a location a
mapping function provided by the application, as show in Figure 32, for example by means of a cursor

click. In response to the cursor click, a pop-up locations menu is generated having substantially the same

functionality as that described in relation to pop-up locations menu 319 illustrated in Figure 8. Namely,

the user can select to access resources, via a co working hypermedia browser application sending service

request messages relating to the location, andfor to save the location into the favourites list (i.e. to save
the location into one of the location storage records), etc.

Location-Dgpendent Names, Locational Search Criteria

Figure 34 schematically illustrates an exemplary user interface provided by a further embodiment of
"location-smart" client browser application which may be previded on either fixed or mobile devices in
accordance with the present invention. For instance, a user of a mobile device 12, 14, wishes to access

an Internet site or server named “pizza”. Unlike a conventional 1]? address or domain name, this name is

a specially assigned identifier which does not itself unambiguously specify a unique IP address
corresponding to the Internet site or server. However, with further information, such as the current
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geographical location of the mobile device, the ambiguity may be resolved by a name resolver

system and a unique IP address determined, as will be described in detail below. For ease of reference,

hereafter we shall denote such names as location-dependent names, although it is to be understood that

the current geographical looation of the mobile device is just one example of further information that

might be used to resolve the ambiguity in the name.

To access a site for the location-dependent name “pizza”, the user enters information into mobile device

12, 14 using a client browser application running on the mobile device. The user may enter the name of

the site via a keypad 812 of the mobile device, a touch screen 814 or via a voice recognition system

using data entry techniques known in the art. The client browser application presents the site name
entered to the user in name-entry buxes 816 and 818. As we shall see, name-entry box 816 is for use

with both conventional and location-dependent names whereas name-entry box 818 is specifically for

use with location-dependent names. It is not expected that name-entry boxes 816 and 818 will be

diSplayed simultaneously, but, for ease of presentation in this document, we include both boxes on the

same' screen in Figure 1. The user may instruct the client browser to access the named site by pressing a
“ 0” button 20 or "Go local” button 822 on the screen, a “Go” button 824 or “Go loca ” button 826 on

the keypad or by issuing a “Go” or “Go local” voice command. Again, it is not expected that “Go” or

“Go local” buttons will be available on both screen and keypad simultaneously, but, for ease of

presentation in this document, we include both types of data entry item in Figure 34.

When accessing sites with location-dependent names, the user may indicate that the name entered is a

location-dependent name rather than a conventional domain name or IP address. This may be done in a

number of different ways. Firstly, the user may enter a conventional URL incorporating the location-

dependent name as a domain name alias into name-entry box 816. For instance, the URL may be

“wnovpfzzajocailet”. The sufih “.local.net” is the domain part of the URL which indicates that

“pizza” is a location-dependent name and is used to access the corresponding name resolver server for

resolving the ambiguity in the location-dependent name. On pressing “Go” button 20 on the screen,

“Go” button 824 on the keypad or by issuing a “Go” voice command, the client browser accesses the

name resolver server in a conventional manner. Typically, a DNS query is used to obtain the IP address

for “localnet” and a Hypertext Transfer Protocol (HTTP) GET instruction sent to that IP address using

Transmission Control Protocol (TCPMP protocol software running on the mobile device.

A second method of indicating that a name is local rather than conventional is as follows. The user

enters a Shortened version of the conventional domain name such as “*pizza” into name-entry box 816

which is translated into the conventional URL “www.gizzo.ioca£ne ’ by the browser application and

used to access the name resolver server as above. Thirdly, the user enters the location—dependent name

“pizza” into name-entry box 816 and presses “Go local” button 822 on the screen, “Go local” button 826
on the keypad or issues a “Go local” voice command. The location-dependent name is then translated

into the conventional domain name by the browser application and used to access the name resolver

server as above. Fourthly, the user enters the location-dependent name “pizza” into name-entry box 818

which is specifically for use with location-dependent names. On pressing “Go" button 20 or “Go local"

button 822 on the screen, “Go” button 824 or “Go local” button 826 on the keypad or by issuing a “Go"

or “Go local” voice command, the browser application translates the location-dependent name into the
conventional name and accesses the name resolver server as above.

Alternatively, the user enters a location-dependent name into name-entry box 816 and presses “Go”

button 820 on the screen, “Go” button 824 on the keypad or issues a “Go” voice command. In this case
the browser application has not been Specifically instructed that this particular name is a location-

dependent name as opposed to a conVentional domain name. HOWever, the user has previously set an

option in the browser application so that names entered are treated as location—dependent names by
default and are accordingly translated into conventional domain names for accessing the name resolver
server as above.

In a further alternative, the user enters a location-dependent name into name-entry box 16 and presses

“Go” button 820 on the screen, “Go” button 824 on the keypad or issues a “Go” voice command. Not

having been instructed that the name is a location-dependent name, the browser application first
attempts to access the name as a conventional domain name and if unsuccessful, because the name is not

recognised by the DNS for example, assumes that the name is a location-dependent name and translates

it into a conventional domain name for accessing the name resolver server as described above.

In many cases, the user is provided with the name of an Intemet site electronically and may instruct the

browser application to access it without entering the name himself. For instance, Web pages accessed
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often include hyperlinks to other web pages. For example, a hyperlink 828 is displayed on the

hypermedia content part of screen 812 as text which reads “Press here for pizza local to you”. Hyperlink

may also be presented in other formats, for example by means of an icon which is characteristic of

location-dependent names. Note that the hypermedia content presentation part of the screen is illustrated

in reduced format. Generally, the hypermedia content part may also includes other resources, such as

conventional hypertext links, image resources, audio resources, etc. The exemplified hyperlink contains

an embedded location-dependent name and when the user presses the hyperlink or otherwise instructs
the browser application to access the hyperlink, the browser application accesses the name resolver

server as described above. Also, browser applications often include options for accessing preset sites

such as “Home”, “Backwards” and “Forwards” buttons, as well as lists of stored site names such as

favourite lists, history lists and bookmarks.

Generally, names, whether provided electronically or entered by the user, may be 1) conventional

domain names, 2) conventional domain names incorporating location—dependent names, 3) shortened

versions of conventional domain names incorporating location-dependent names, or 4) location-
dependent names. When the user instructs the browser application to access the named site, but has not

been given the opportunity to specify whether the name is a location-dependent name or a conventional

domain name, such as when the name is embedded in an electrouically provided hyperlink, the browser

may treat the name as a location-dependent name if the user has set an option in the browser application

so that names are treated as location-dependent names by default as above. Alternatively, the browser

application may first attempt to access the name as a conventional domain name and, if unsuccessful,

treat the name as a location-dependent name as above. Alternatively, the browser may query the user to

specify whether the name is a location-dependent name or conventional domain name. For example, the

user may instruct the browser application that the name is a location-dependent name by pressing the

“Go local” button 822 on the screen, the “Go local” button 826 on the keypad or issuing a “Go local"
voice command.

Sometimes the user does not know the name of a site or even whether one exists but wants to find a site

or page of a site matching certain criteria. Search engines and methods of defining and performing

searches are well known in the art. The user does not know the name of a site, but, according to the

present invention, may wish to search for sites and pages, but for only those sites with location-

dependent names, only those sites with conventional domain names, or both. The various methods

described above in respect of accessing named sites, whether using location-dependent names or

conventional domain names, apply equally to searching for sites or pages of sites using searching

techniques such as search engines. More specifically, the methods described above by which the user

may instruct the browser application to access a local or conventionally named site and the methods by
which the browser application may determine to treat the name as a local or conventional name in the

absence of specific instruction, may equally be applied to searching for sites or pages of sites using

searching techniques such as search engines.

Although these various methods have been described fully above, we will briefly describe them in

reapcct of performing searches. The user enters the search criteria, for example “pizza”, via keypad 812

of the mobile device, touch screen 814 or via the voice recognition system using data entry techniques

known in the art. The client browser application presents the search criteria entered to the user in

search-entry boxes 830 or 832 and the user instructs the browser application to submit the search criteria

to a search engine by pressing a “Search" button 834 or a “Search local” button 836 on the screen, or a

“Search" button 840 or “Search” local button 838 on the keypad or by issuing a “Search” or “Search

local” voice command. The browser application then submits the search criteria to a search engine

together with an instruction to the search engine whether to provide only locally-named sites, only
conventionally-named sites or both depending on the user instructions andfor default setting of the

browser application. For instance, the user may start a search using “Search” buttons 834 or 840 or

using a “Search” voice command. The browser application would then instruct the search engine to

return sites or pages for both locally-named sites and conventionally-named sites. However, the user

may start a search using “Search local” buttons 836 or 838 or using a “Search local” voice command.

The browser application would then instruct the search engine to return only locally-named sites or

pages thereof.

When processing a search request, a search engine, according to the present invention, will take into

account the instructions of the browser application as to whether to provide search results for sites and

pages for locally-named sites, conventionally-named sites or both. To achieve this, the search engine
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server maintains an additional field in its database of sites and pages indicating whether the site or

page is or belongs to a locally—named site or a conventionally-named site.

Figure 35 shows an arrangement of data processing devices for implementing the present invention.

Mobile device 12, 14 runs a browser application as described above. To access a site with a location—

dependent name, at step 900, the browser application, acting as a client, accesses a name resolver system

902, acting as a server, in a conventional manner as described above. Name resolver system 902

receives from the browser application a location-dependent name such as “pizza” and an identifier of
mobile device 12, 14, such as an MSISDN, an [F address or Mobile 11’ (Ml?) address. This location-

dependent name does not uniquely identify a server for the browser application to access. To fully or

partially resolve this ambiguity, name resolver system 902 will access a location server 910 provided by
the network responsible for mobile device 12, 14. First, however, name resolver system 902 checks

whether it has any records for the location-dependent name in a location-dependent name database 904.

If it has no records, it passes a message back to mobile device 12, 14 indicating that the location-

dependent name has not been recognised at step 906. If, however, it does have one or more records for

the location-dependent name, name resolver system 902, acting as a client, accesses location server 910
as follows.

For embodiments of the present invention using GSM or UMTS networks, interactions between name

resolver system 902 and location server 910 shall conform to the specifications set out in ETSI TS 122

071. Name resolver system 902 has a location service (LCS) client subscription with the network

responsible for providing access to mobile device 12, 14. At step 908, name resolver system 902 passes

a location service request message of the request type “immediate” to location server 910. This message

identifies the target mobile station (MS), i.e. mobile device 12, 14, using the MSISDN, IP address or

MIP address of mobile device 12, 14 and may specify quality of service (QoS) parameters for the

request - for example, the accuracy of location or the speed of response. QoS parameters for a particular

request may depend on the identity of the user (ascertained fi‘om the MSISDN, [P or MIP address). For

instance, users may subscribe to different levels of service from the name resolver system and this

information, together with corresponding QoS parameters may be stored in user profile database 916.

Also, QoS parameters for a particular request may depend on the location-dependent name to be

accessed, and these parameters may be stored in location-dependent name database 904. For example, a

pizza restaurant may require different QoS parameters to an airport - in particular, different degrees of

accuracy of location information and speeds of response time.

Upon receiving a request, location server 910 then checks that name resolver system 902 is an

authorised LCS client by consulting the LCS client subscription database 112 and then checks the

subscription profile of the target MS, i.e. mobile device 12, 14 by consulting the target MS subscription

database 914. Location information is generally treated as private and, in the absence of information to

the contrary in the Target MS subscription profile, access is denied to value added service providers.

However, name resolver 902 has been granted access to location information in respect of mobile device

12, 14 in the privacy exception list held in the subscription profile for mobile device 12, 14. This may

be achieved by having entries in the user’s privacy exception list, a universal class exception (allowing

access to all LCS clients), a call-related class exception (allowing access to LCS clients having a

temporary association with the target MS in the form of a voice or data call, which will be the case in

respect of name resolver 902) or a call-unrelated class exception specifying name resolver 902 as an

alloWed LCS client. Preferably, the user is required to grant name resolver 902 a call-melated class

exception either upon 1) first setting up the browser application or 2) first enabling the location-

dependent names features of the browser application by installing a plug-in or 3) on first attempting to

use name resolver 902 to access a location-dependent named site. The user may be required to enter the

privacy exception with the network himself, or may grant permission to the operators of name resolver
902 to enter the privacy exception with the network on his behalf by performing one of the actions listed
above.

Optionally, name resolver 902 may handle privacy control on behalf of the user in addition to the
network. A privacy profile, such as the privacy exception list held by the network for each subscriber, is

stored in user database 916 for each user. Thus, despite name resolver 902 being an allowed LCS client

of location server 910, the user may retain control over the release of potentially sensitive personal data
such as location information.

Assuming that location information is available to name resolver 902, location server 910 obtains the

location of the mobile device from the mobile network using one or more of the location techniques
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outlined above as are available for that particular network and mobile device, and, at step 918,

passes a LCS request response back to name resolver 902. This response includes a time Stamped

location ofmobile device 12, 14 within a specified level of accuracy expreSSed in a standard format such

as longitude, latitude coordinates and height above or below ground or sea level. This information is

stored in user database 915 for possible future use, for instance if the user accesses further location-

dependent named sites within a short time period soch that the location of the mobile device need not be

updated. This time period may depend on the type of service offered by the subsequently accessed sites.

Next, using the location information obtained, name resolver checks the entries in location-dependent

name database 904 to resolve the ambiguity in the location-dependent name. For each entry, location-

dependent name database 904 maintains a record of a geogaphical location of coverage expressed in the
standard format as well as a conventional domain name or IP address. As we shall see, these

geographical locations may be static or dynamic. Comparing the current location information for the

mobile device with the current geographical location of coverage for those entries in location-dependent

name database 904 with the required location-dependent name, e.g. “pizza", name resolver 902

ascertains whether any sites match the user’s requirements. It may be that no sites match or that-one or

more sites match. If no sites match, name resolver 902 sends a message to mobile device 12, 14'

indicating the fact.

If exactly one site matches, then, according to the proxy server model, name resolver 902, acting as a

proxy client for the browser application, accesses the server 922 for the site at step 920 in a conventional
manner using the domain name or IP address obtained from the location-dependent name database 904.

For instance, with an HTTP GET request sent from mobile device 12, 14, name resolver 902 sends a

corresponding HTTP GET request to content server 922. At step 924, content server 922 responds in a
conventional manner by passing data back to name resolver 902. For instance, in response an HTTP

GET request, content server 922 sends a web page back to name resolver 902. At step 926, name
resolver 902, now acting as a proxy server, sends the data received from content server 922 back to

mobile device 12, 14 where it is presented to the user by the browaer application. For instance, if the

original request was an HTTP GET request, the web page is presented to the user.
Alternatively, according to a redirect server model, name resolver 902 does not access content server

922 itself, but, at step 928, sends to mobile device 12, 14 a redirect message specifying the conventional
domain name of content server 922. At step 930, the browser application running on mobile device 12,

14 accesses content server 922 in a conventional manner and at step 932, content server 922 sends the

required data to mobile device 12, 14, such as a web page, for presentation to the user by the browser
application.

In alternative embodiments of the present invention, name resolver 902 does not perform the selection

process itself but passes the further information for resolving the ambiguity of the name, such as the
current IOCation of mobile device 12, 14, to a further data processing device (not shown) belonging to a

third party. For instance, the location-dependent name “pizza” may be registered worldwide to a third

party who would like to perform the process of selecting an appropriate site itself. This selection
process may still depend on the current location of the mobile device, and the third party will thus wish
to receive location information relating to the mobile device. In this case, name resolver 902 may proxy

the user’s request to the data processing device of the third party together with the further information
for resolving the ambiguity of the name, or it may redirect mobile device 12, 14 to make a request,

together with the further information, to the data processing device of the third party. On receiving the
proxied or redirected request, the data processing device resolves the ambiguity in the name by selecting
an appropriate site as described above and either prOxies or redirects the request to the selected content
server as above.

Security is important when handling potentially sensitive data such as location information or other data

personal to the user. ETSI TS 122 071 requires that communications between location servers and
location clients are secure and reliable. This applies equally to communicating potentially sensitive data

from name resolver 902 to the data processing device of the third party which is likely to be

iniplemented using public data networks such as the Internet. Preferably, communications between
location 910, name resolver 902 and the data processing device of the third party are encrypted using

lmonm techniques such as secret key encryption or public key infrastructure (PKI). One such approach
would be to create a virtual private data network (VPDN or VPN) by encrypting and tunnelling packets

between the communication and points. VPDNS are known in the art.



W0 ozilrssr PCTIGBImossss

47

If more than one entry in location-dependent name database 904 match the user’s requirements — i.e. if

the location-dependent name and geographic region of coverage of more than one entry match the

location-dependent name specified by the user and the current location of the mobile device - then

further criteria must be taken into account in selecting the entry to access. One such criterion is

proximity. The geographical locations of coverage for the entries may be defined as a polygons or

ellipses with identified centres and the entry with the closest centre to the location of the mobile device

is selected in preference to the others. Other criteria may be applied such as a level of service provided

to the site owner and recorded in location-dependent name database 904. In the alternative, the user

may be presented with a range of site options to select from, by sending mobile device 12, 14 a page,
rather like a search engine results page, with hyperlinks to access the matching sites directly. The user

may then select one such site and access it in a conventional manner.

According to a further embodiment of the present invention, part or all of the finther information
required to resolve the ambiguity in a location—dependent name is sent directly by mobile device 12, 14

to name resolver 902. For example, mobile device 12, 14 may have a GPS receiver or may be

configured to perform location calculatiOn itself using signal strength or time of arrival measurements

from a number of BTSs. In this case, mobile device 12, 14 may provide its current location to name

resolver 902 within the request to access a site or page corresponding to a 10cation—dependent name.

Other information stored on mobile device 12, 14 may also be sent to name resolver 902 for resolving

the ambiguity, such as current setting of the mobile device or data entered by the user. A user profile

may be stored in the mobile device and provided to name resolver 902 for resolving the ambiguity. For

example, the user profile may include information relevant to the user such as age, sex, and preferences
or interests.

We shall now describe in greater detail the system of so-called location—dependent names of the present

invention. As stated above, the term “location-dependent name” has been used in this document to

denote specially assigned name which does not itself unambiguously specify a unique IP address

corresponding to an Internet site. An aspect of the present invention is that this ambiguity may be
resolved with further information. This further information may be the current geographical location of

a mobile device wishing to access a site corresponding the name, but this is just one example of the kind
of flirther information that may be used to fully or partially resolve the ambiguity inherent in the name.

Other examples of further information which may be used to fully or partially resolve ambiguity in a
name include, the current time of day or date, the age or sex of the user, preferences of the user, current

setting of the user’s mobile device, a current location or setting of a mobile device associated with a site
or sites to be accessed, and a level of service associated with the user or with the service ofiered by the

site. In general, there are at least four types of further information which may be used to fully or

partially resolve ambiguity in a name: 1) data relevant to the user or client; 2) data relevant to the site or

service offered by the site; 3) data relevant to one or more third parties; and 4) other objective data.
Further more, such further information may be dynamically obtained, such as with current location

information, or preset, such as with user preferences.

According to the present invention, location-dependent names may be registered in respect of sites or

servers with a registration body in much the same way that conventional domain names are registered
today. HoWever, location-dependent names are difl‘erent to conventional domain names in that they do
not unambiguously specify a particular site or server. As a corollary of this, it will be immediately

apparent that the same location-dependent name may be registered in respect of a plurality of different
sites or servers. For example, “pizza" may be registered by a plurality of independent pizza restaurants

in respect of mutually exclusive geographical locations. When a user accesses a site using the location-

dependent name “pizza", he will be connected to the site of a pizza restaurant according to his current
location. In a timber example, ‘pizaa” may be registered in respect of both geographic region and in
respect of particular opening times and dates. Thus, a day—time only restaurant and a night-time only
restaurant which happen to be next door to each other may both register “pizza” and a user in the
geographic region of coverage of the restaurants will be connected to restaurant which is open according
to the time of day. In general, location~dependent names may be registered in respect of particular

ranges or instances of the further information required to resolve the ambiguity inherent in the name or
in reSpect of logical combinations of a plurality of particular ranges or instances of the further

information required to resolve the ambiguity inherent in the name. The ranges or instances of the
further information may be static or dynamic. For example, an individual taxicab may register “taxi" in
respect of a dynamic geographic region which moves with the taxicab. Dynamic information such as
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the current location of a taxicab is obtained by having a mobile device in the taxicab for which

name resolver 902 is authorised to and periodically does obtain location information from a location
server. The dynamic geographical location may be defined as a circle of a predetermined radius fr0m
the current location of the taxicab. Alternatively, the dynamic geographical location may vary in

dependence on further information such as the speed of the taxicab (which may be obtained from
repeated historical location information), the current or estimated traffic congestion around the taxicab,
speed restrictions and types of road in the area and other factors relevant to the area in which the taxicab
may be available for hire. When a user accesses a site using the location-dependent name “taxi”, he will
be connected to the nearest taxicab to him from a population of taxicabs registered under the location-

dependent name “taxi”. and a dynamic availability state which depends on the whether the taxicab is
available for hire or is currently hired by a passenger

It is to be understood that, while the term “location-dependent name” has been employed above,

resolution of ambiguity inherent in such names may depend on any type of further information or any
combination thereof.

General Remarks

Various embodiments of "location—smart" terminal, terminal applications and service processing nodes

have been described above. It is to be appreciated that any of the features which have been described in
relation to one embodiment may also be used in other of the described embodiments. In particular,
different embodiments of "location-sma " applications have been described, and it is envisaged that any
features described in relation to one embodiment are interchangeable with, or combinable with any
features described in relation to another embodiment.

It is to be understood that the present invention is not limited to the described terminals and terminal
applications and that in alternate embodiments of the present invention any type or combination of user
terminal types, Such as those listed above, running any type or combination of terminal application
types, such as those listed above, may be used. The present invention may be implemented by a
software module which interoperates with one or more terminal applications, such as a hypermedia
browser, a text messaging application, an e-mail application and so on, running on a given terminal type.
Features of the present invention relating to browser applications may be implemented by means of
software plug-ins to conventional browsers or by means of adaptations to conventional browsers. The
present invention may aISo be implemented by a software module which interoperates with a browser,
but is not itself a “plug-in”.

In the above description it should be appreciated that the term “SMS" is intended to include reference to
similar, and more developed, non-realtime communications modes capable of transmitting terminal to
terminal messages from one mobile station to another. Such modes typically allow ternfinal-to-terminal
messages to be addressed using mobile telephone directory numbers (MSISDNs). An example of one
such similar communication mode is the proposed Multimedia Messaging Service (MMS), as defined in
the WAP MMS Architecture Overview Specification WAP-ZDS-MMSArchOverview—20010425-a
available from http:www.wapforum.org, and all references to SMS in the above should be understood to
include reference to MS in the alternative.

111 the above description, where network resource identifiers are used to address service request
messages, or included in terminal-to-tem‘rinal messages for use in generating service request messages at
another terminal, it is to be understood that the terminal contains data representing the network resource
identifier (generally an Internet domain name, possibly with additional resource parameters, such as a
directory name). The network resource identifier data may include more than one such network resource
identifier, and the user terminal may automatically, for example based on geographic coverage, select
between the two depending on a contextual factor, such as by the user, for example by an alterable
default Setting in the user terminal. the location being operated upon. Alternatively, the network
identifier used may be contained in a single field which is overwritable, so that the actual network
resource accessed or identified in a transmission can be set by a party in control of the terminal at a

given time. For example, the network resource identifier may be set by the manufacturer of the user
terminal, or the operator of a network with which the user terminal is registered, and subsequently reset

by the user if desired.
In general, in so far as the present invention relates to sending, receiving or otherwise processing peer to
peer messages comprising or identifying geographical location data, whether generated or sent by
“location smart” terminals or other data processing devices (such as network-side data processing
devices running location applications, to be described below), such messages will be understood to
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include any kind of peer to peer message, whether real-time (such as in—call data messages), or non-
real time (such as store and forward type messages) and whether comprising text, graphics, audio, andfor
other media or combinations of media.

Storage of location data at the user terminal, and its management on the user terminal, is an aspect of
embodiments of the invention which leads to a number of significant advantages. Namely, privacy is

believed to be a real concern to many potential users of location-based services. Storage of the location

data, including the current location, or the user terminal keeps the data under the direct control of the
user, allowing the user to directly set privacy settings, select who is to receive the information, and
allowing the user terminal to display, for example via pop-up boxes, a warning to the user whenever
sensitive location data is to be sent, and to allow a user to preVent the transmission if desired.

Furthermore, in the embodiments in which the geographical location data is sent as part of a URL, the

user may be informed of when, and in what form, geographical location data is sent, for example by
display of the URL in an address entry box of the graphical user interface.
On the other hand, storage of location data in a network-side store has other advantages, which can be
achieved without reducing user privacy by also allowing a user to be warned, by a trusted party holding
the location data, whenever sensitive location data is to be sent, and to prevent the transmission if
desired. Performing the location-related flinctions in a network-side store allows the same stored data
and fimctionality to be accessed fiom a number of different user terminals (for example a desktop
computer, a car navigation system and a mobile telephone), and the user terminals themselves do not
require inbuilt intelligence to deal with the location-based functionality.
In the above embodiments, various different ways of receiving and transmitting geographical location
data, via different modes of communication, have been described. In a preferred embodiment, a user
terminal includes two or more of the different terminal applications described and the locational data is
shared between the different. Preferably, the same location records are accessible from each of the
different terminal applications. So, for example, where an item of geographical location has been
received via SMS, and saved in an SMS menu interaction, that same item of information appears in the
favourite locations list presented in conjunction with the other terminal applications, for example the
hypermedia browser application such that service request messages containing the data may be readily
generated in the browser applicatiOn.
Note finally that the above embodiments are to be understood as illustrative examples of the invention.
Furthennore, equivalents and modifications not described above may also be employed without
departing from the scope of the invention, which is defined in the accompanying claims.
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CLAIMS

1. A user terminal capable of processing geographical location data and of transmitting terminal-
tea-terminal messages, the terminal comprising:

storage means for storing a network resource identifier identifying a network resource capable
ofprocessing geographical location data;

user interface means for selecting a fin-lotion to prepare an item of geographical location data for

transmission to a recipient user terminal;

message element formatting means for, in response to selection of said function, formatting
one or more parameters, including said geographic location data, in a message element of a
predetermined format whereby the geographic location data is made suitable for processing by said
network resource, said message element including the stored network resource identifier;

message transmission means for transmitting a terminal-to-terminal message, comprising the
formatted message element, to the recipient terminal.
2. A user terminal according to claim 2, wherein a user interaction with the user interface means
determines a structure or contents of the message element.

3 A user terminal according to claim 1 or claim 2, wherein said storage means is adapted to store a

plurality of network resource identifiers from which the network resource identifier included in the
message element1s selected.
4. A user terminal according to claim 3, wherein the network resource identifier is selected'in

dependence on a user interaction with the user terminal.
5. A user terminal according to any of claims 1 to 4, further comprising means for detecting the
current location of the user terminal, the user terminal being capable of transmitting the detected current

location as said item of geographic location data

6. A user terminal according to any of claims 1 to 5, wherein the user terminal comprises user
interface means for selecting the item of geographical location data from a plurality of items of
geographical location data storedin the user terminal.
7. A user terminal according to any of claims 1 to 6, wherein the one or more parameters comprise
one or more of the following: a user identifier; a user-allotted geographical location name; a location
type.

8. A user terminal according to any of claims 1 to 7, wherein the user interface means comprises a
text editor allowing the user to create a natural language text message and to include said message
element in a selected part of the natural language text.

9. A user terminal according to any preceding claim, wherein said message element comprises a

hyperlink including said network resource identifier.
10. A user terminal according to any preceding claim, wherein said message element comprises a
unifonn resource locator including said one or more parameters.

11. A user terminal according to claim 10, wherein said one or more parameters are appended to

said network resource parameters as query data.
12. A user terminal capable of processing geographical location data and of generating a terminal-
to-terminal message, the terminal comprising.

means for accessing an item of geOgraphical location data indicating the current location of the
terminal /

user interface means for selecting a function to associate a network resource identifier,

identifying a network resource capable of processing geographical location data, with one or more
parameters comprising said item of geographical location data;

message generation means for generating a tenninal—to-terminal message for transmission to the
recipient user terminal, the message comprising the network resource identifieran association witane
one or more parameters

13. A data processing system comprising a user terminal according to any preceding claim, said
data processing system further comprising a server providing said network resource.
14. A method of generating a data message including an item of geographical location data, the
method comprising:

storing a network resource identifier identifying a network resource capable of processing

geographical location data;
receiving a command from a user of a user terminal;
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accessing an item of geographical location data in response to the received command;
formatting one or more parameters, including said geographic location data, in a message

element of a predetermined format whereby the geographic location data is made suitable for processing
by said network resource, said message element including the stored network resource identifier;

transmitting a data message, comprising the formatted message element, to the recipient
terminal.

15. A method according to claim 14, wherein the item of geographical location data is stored in the
user terminal.

16. A method according to claim 14, wherein the item of geographical location data is stored in a
data store remote to the user terminal.

17. A method according to any of claims 14 to 16, wherein the item of geographical location data

represents a current location of the user terminal.
18. A method according to any of claims 14 to 17, comprising providing the user with user interface

means for selecting the item of geographical location data from a plurality of items of geographical
location data.

19. A method according to any of claims 14 to 13, wherein the one or more parameters comprise
one or more of the following: a user identifier; a user-allotted geographical location name; a location
type.

20. A method according to any of claims 14 to 19, fiirther comprising allowing the user to create a

natural language text message and to include said message element in said message in a selected part of
the natural language text.

21. A method of generating a data message including an item of geographical location data, the

method comprising:

receiving a cornmand from a user of a user terminal;

accessing an item of geographical location data indicating the current location of the terminal in
response to the received command;

associating a network resource identifier with one or more parameters comprising the accessed

item of geographical location data;

generating the data message comprising the network resource identifier in association with the
one or more parameters.

22. A user terminal comprising a user interface, the terminal being capable of processing
geographical location data and of receiving data from and transmitting data to remote data processing
devices, the terminal including:

geographical location data recognition means for recognising an item of geographical location
data in data received from a first remote data processing device;

data generation means for generating service request data in dependence on a recognised item of
geographical location data; and

data transmission means for transmitting the service request data to a second remote data

processing device.
23. A user terminal according to claim 22, wherein the recognition of an item of geographical
location data is indicated to a user by the presentation of a characteristic representation of said data via a
user interface means of the user terminal.

24. A user terminal according to claim 22 or 23, comprising user interface means for presenting a
service menu, and for initiating the generation of said service request data via the service menu.
25. A user terminal according to claim 24, wherein said service menu comprises selection means for
selecting one of a set of stored services to be provided by said second data processing device;
26. A user terminal according to claim 25, wherein said services include a plurality of services

provided by different remote data processing devices, the selection of a service determining the remote
data processing device to which the service request data is transmitted.
27. A user terminal according to any of claims 24 to 26, wherein the user interface means is adapted

to present the service menu in response to a user selecting a representation of the geographical location
data.

28. A user terminal according to any of claims 22 to 27, wherein the geographical location data
recognition means is capable of recognising the content andfor structure of received data associated with
received items of geographical location data.
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29. A user terminal according to any of claims 24 to 28, wherein the user interface means is

adapted to present information to the user in dependence on the content andfor structure of data
associated with the geographical location data.

30. A user terminal according to any of claim 22 to 29, wherein the geographical location data

recognition means recognises the item of geographical location data as a result of recognizing one of the
following in the data received from the remote data processing device: a domain name part of a network
resource identifier, a protocol header, or a MlME type.
31. A user terminal according to any of claims 22 to 30, wherein the data received from the first

data processing device is received in the form of a terminal—to-terminal message.
32. A user terminal according to any of claims 22 to 30, wherein the data received from the first

data processing device is received in the form ofhypermedia content.

33. A data processing system comprising a user terminal according to any of claims 22 to 32 and
said second data processing device, said second data processing device consisting of a server capable of

processing geographic location data.
34. A user terminal capable of processing geographical location data and of transmitting messages
to remote data processing devices, the terminal comprising:

first user interface means for selecting an item of geographical location data for storage on the

user terminal, said item comprising Spatial coordinate data;

a data store for storing a plurality of items selected using the first user interface means;
second user interface means for selecting, from said plurality of stored items, one or more items

of geographical location data for transmitting to a remote data processing device;
data generation means for generating data in dependence on at least the spatial coordinate data

of the selected one or more items of geographical location data; and
data transmission means for transmitting the generated data to the remote data processing

device.

35. A user terminal according to claim 34, wherein the generated data comprises a service request.

36. A user terminal according to claim 35, wherein the service request is a client-server transfer

protocol request, such as an HTTP Get request or a WTP Get request.
37. A user terminal according to claim 34, wherein the generated data comprises a peer-to-peer

transfer protocol message, such as an SMS message, an Mh/IS message, an e-mail message an internet
chat message, a DTMF message.
38. A user terminal according to claim 35 or claim 36, comprising a third user interface means for

determining one or more characteristics of a function capable of being performed in relation to an item
of geographical location data, wherein the data generation means generates the generated data in
dependence on the determined one or more characteristics;
39. A user terminal according to claim 38, wherein said one or more determined characteristics
include one or more of the following: a search string; a service category identifier; a supplier identifier;
a user identifier; a user-allotted location name; a privacy setting; a location type identifier; a recipient
identifier for said message.

40. A user terminal according to any of claims 34 to 39, wherein the user terminal comprises means

for determining a proximity relationship between the items of geographical location coordinate data and
a contextual item of geographical location data, and wherein the second user interface means is adapted
to present items of geographical location coordinate data in accordance with the determined proximity
relationship.
41. A user terminal according to any of claims 34 to 40, wherein the terminal includes means for
associating an item of geographical location data with one or more items of additional data, stored in the
user terminal, and for presenting the associated items in an associated manner via a user interface.
42. A user terminal according to claim 41, wherein the one or more items of additional data are one
or more of the following: postal address data; telephone number data; e-mail address data; network
resource identifier data; user-allotted geographical location name data; temporal data; geographical
location type data, a photographic image or video file; a map file; an audio file; a text file; a diary or
calendar event; a hypermedia file; an e-mail file; a program file; a service identifier; a supplier identity.
43. A user terminal, comprising a browser client application capable of processing geographical
location data and of transmitting a service request to a remote server, the terminal comprising a data
store for storing items of geographical location data, the browser client application comprising:

user interface means for selecting an item from the data store;
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data generation means for generating service request data for sending to a remote server

comprising the selected item of geographical location data; and
data transmission means for transmitting the generated service request data to the remote server.

44. A user terminal according to claim 43, wherein the user interface means comprises a menu

function native to the brOWSer client application.

45. A user terminal according to claim 43 or 44, wherein a user interaction with the user interface
determines the structure or contents ofthe service request data.

46. A user terminal according to any of claims 43 to 45, wherein the service request data comprises

one of one or more predetermined domain parts stored in the user terminal.
47. A user terminal according to claim 46, wherein predetermined domain part is selected in

dependence on a user interacticn with the user interface.
48. A user terminal according to any of claims 43 to 47, wherein the item of geographical location

data represents a current location of the user terminal.

49. A user terminal according to any of claims 43 to 48, wherein the service request data comprises
one or more of the following: a search string; a service category identifier; a supplier identifier; a user

identifier; a user-allotted geographical location name; a location type, or a network resource identifier.
50. A method of a providing one or more specified items of geographical 10cation data from a first
data processing device to a remote second data processing device, the first data processing device being
capable of accessing a data store for storing a plurality of items of geographical location data selected by
a user, the method comprising:

the first data processing device receiving a specification relating to geographical location data;
the first data processing device selecting one or more items of geographical location data item

the plurality in dependence on the specification;

the first data processing device sending the selected one or more items of geographical location
data to the second data processing device.

51. A method according to claim 50, wherein first data processing device determines the

Specification in dependence on user input via a user interface.
52. A method according to claim 50 or claim 51, wherein the plurality of items of geographical
location data are associated with items of additional data and the specification identifies items of

geographical location data for selection by specifying data relating to the additional data.
53. A method according to claim 52, wherein the specification defines a type of geographical
location data.

54. A method according to any of claims 50 to 53, wherein the specification includes data

representing a geographical location and the selection is performed in dependence on proximity
relationships between the specified geographical location and the geographical locations corresponding
to the plurality of items of geographical location data stored in the data store.
55. A method according to any of claims 50 to 54, wherein the second data processing device

provides a location-based service to a user in respect of the selected one or more items of geographic
location data.

56. A method according to any of claims 50 to 55, wherein the first data processing device is a user
terminal.

5?. A method according to any of claims 50 to 56, wherein the data received by the first data

processing device includes a network address for the second data processing device.
58. A method of instructing the performance at a data processing device of a function in relation to

one or more items of geogaphical location data on behalf of a user, the method comprising:
providing at a content server data including instructions for performing a function at a remote

first data processing device on behalf of an unspecified user, the function to he performed in relation to
one or more items of geographical location data;

the content server transmitting the data to a user terminal, the user terminal having access to a
data item indicating an identity of a user, thereby enabling the user terminal to instruct the performance
of the function in relation to one or more items of geographical location data at the first data processing
device on behalf of the user.

59. A method according to claim 58, wherein the first data processing device is the user terminal.
60. A method according to claim 58, wherein the first data processing device is located in a different
administrative domain to the content server.
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61. A method according to any of claims 58 to 60, wherein the data item is a cookie stored at the
user terminal.

62. A method according to any of claims 58 to 61, wherein the instructions include a network
address of a second data processing device and the function is to transmit data including one or more

items of geographical location data stored at the first data processing device to the second data
processing device.

63. A method according to claim 62, wherein the second data processing device is a Server and the
transmitted data including one or more items of geographical location data is included in a service

request.

64. A method according to claim 62 or 63, wherein the second data processing device is the content
server.

65. A method according to any of claims 58 to 61, wherein the data provided at the content server
includes one or more items of geographical location data and the function is to store said items at the

first data processing device.

66. A method according to claim 65, wherein the data provided at the content server includes
additional data for storage at the first data processing device in association with the one or more items of

geographical location data.
67. A method according to claim 66, wherein the additional data includes one or more of the

following: postal address data; telephone number data; e-mail address data; network resource identifier
data; user-allotted location name data; temporal data; geographical location type data, a photographic
image or video file; a map file; an audio file; a text file; a diary or calendar event; a hypermedia file; an
e—mail file; a program file; a service identifier; a supplier identity.
63. A method of providing an item of geographical location data from a first data processing device
to a remote server, the server being capable of storing in a data store a plurality of items of geographical
location data selected by a user, the method comprising:

the user instructing the storage in the data store of a selected item of geographical location data,
the item having initially been stored at a second data processing device;

the server receiving the selected item of geographical location data and storing the same in the
data store.

69. A method according to claim 68, wherein the first data processing device is a user terminal.
70. A method according to claim 69, wherein the item of geographical location data represents the
current location of the user terminal.

71. A method according to any of claims 68 to 70, wherein the server stores one or more items of
additional data in association with the item of geographical location data.

72. A method according to claim 71, wherein the one or more items of additional data define a type
of location.

73. A method according to claim 71, wherein the one or more items of additional data comprise a
user-allotted location name.

'34. A method according to any of claims 68 to 73, wherein the method comprises the first data

processing device sending the item of geographical location data to the server.
'l‘S. A method according to any of claims 68 to 73, wherein the method comprises the second data
processing device sending the item of geographical location data to the server.
76. A user terminal, comprising a local application capable of processing geographical location data
and of transmitting a service request to a remote server, the local application comprising:

user interface means for selecting a function to be performed in relation to an item of

geographical location data to be transmitted to a remote server, the function being to associate one or
more characteristics with the item of geographical location data;

data generation means for generating service request data for sending to the remote server in
dependence on the item of geographical location data and the one or more characteristics; and

data transmission means for transmitting the generated service request data to the remote server.
77. A user terminal according to claim 76, wherein the one or more characteristics comprise a
validity period for the item of geographical location data.

78. A user terminal according to claim 76 or claim 77, wherein the one or more characteristics
comprise a privacy setting for the item of geographical location data.
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79. A user terminal according to any of claims 76 to 78, wherein the one or more characteristics

comprise an accuracy with which the item of geographic location data is to be represented in the service

request data.

80. A user terminal according to any of claims T6 to 79, wherein the one or more characteristics

comprise a user-allotted geographical location name.

81. A user terminal according to any of claims 76 to 80, wherein the one or more characteristics

comprise a location type.

82. A user terminal according to any of claims 76 to 81, wherein the function is performed in

dependence on an identity of a network resource to which the service request data is addressed.
83. A user terminal according to any of claims 76 to 82, wherein the function is performed in

dependence a characteristic of the item of geographical location data.
84 A user terminal according to any of claims 76 to 83, wherein the one or more characteristics

include an identifier of a positioning server capable of providing an item of geographical location data

indicating the current position of the user terminal.

85. A user terminal, comprising a browser client application capable of processing geographical
location data and of transmitting service request data to remote servers, the terminal including:

user interface means for selecting or inputting a network resource identifier corresponding to a
resource available at a remote server;

data generation means for generating service request data to be transmitted to the remote server;
geographical location data inclusion means for recognising a characteristic of the network

resource indicating that the network resource is capable of processing geographical location data, and in
response to said recognition initiating a function for including an item of geographical location data
stored in the user terminal in the service request data;

means for transmitting the service request data to the remote server.

86. A user terminal according to claim 85, wherein the service request data comprises a client-server

transfer protocol request, such as an HTTP request or an WTP request.
87. A user terminal according to claim 85 or claim 86, wherein a user interaction with the user
interface means determines the structure or contents of the service request data.

88. A user terminal according to any of claims 85 to 87, wherein said recognised characteristic is a

characteristic indicating that the network resource is capable of processing geographic location data of a

predetermined format.
89. A user terminal according to any of claims 85 to 88, wherein the inclusion of the geographical
location data is performed in dependence on the identity of a domain part of the network resource
identifier.

90. A user terminal according to claim 89, wherein the inclusion of the geographical location data is

performed in dependence on the identity of a top level domain part of the network resource identifier.
91. A user terminal according to any of claims 85 to 90, wherein the item of geographical location

data represents a current location of the user terminal.
92. A user terminal according to any of claims 85 to 91, wherein the network resource identifier is

input textually by a user via the user interface means.
93. A user tenninal according to any of claims 85 to 91, wherein the network resource identifier is

selected by a user via the user interface means as a hyperlink.

94. A user terminal according to any of claims 85 to 93, wherein the service request data comprises
one or more of the following: a search string; a service category identifier; a Supplier identifier; a user

identifier; a user-allotted geographical location name; or a network resource identifier.
95. A server an'anged to process a service request received on behalf of a user of a user terminal, the
server being arranged to select a remote server, to which service request data comprising data relating to
one or more items of geographical location data is to be transmitted, from a plurality of remote servers
in dependence on an identity associated with the user terminal or a user thereof.
96. A server according to claim 95, wherein the server is arranged to proxy or redirect the service

request to the selected remote server.
97. A server according to claim 95, wherein the server is arranged to format a request containing
said service request data and to transmit the request to the selected remote server.
98. A server according to any of claims 95 to 97, wherein said server is arranged to receive said
service request from a fru'ther remote server.
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99. A method according to any of claims 95 to 97, wherein said server is arranged to receive said

service request fi-om the user terminal.
100. A method of structuring a presentation of a plurality of data items to a user of a user terminal,
the data items being presented via a user interface of the user terminal as a list, each of the data items
being stored in the user terminal and having an associated geographical location stored in the user
terminal, the presenting being performed in dependence on relationships between the associated
geographical locations and a contextual geographical location.
101. A method according to claim 100, wherein the structuring changes dynamically as the

contextual geographical location changes.
102. A method according to claim 100 or claim 101, wherein the contextual geographical location is

selected by a user of the user terminal from a plurality of geographical location data items stored in the
user terminal.

103. A method according to any of claims 100 to 102., wherein the contextual geographical location

is the current geographical location of the user terminal.

104. A method according to any of claims 100 to 103, wherein the relationships between the

associated geographical locations and the contextual geographical location are geographical proximity
relationships.

105. A method according to claim 104, wherein at least part of the list is ordered in dependence on

the geographical proximity relationships.
106. A method according to any of clams 100 to 105, wherein the data items are representations of
network resource identifiers.

107. A method according to claim 106, wherein the network resource identifiers are network resource
identifiers for resources that have been historically accessed by the user terminal.

108. A method according to claim 106, wherein the network resource identifiers are network
resource identifiers for resources that have been selected by a user as favourite resources for future
access.

109. A user terminal arranged to perform the method of any of claims 100 to 108.
110. A method of structuring a presentation of one or more representations of network resource
identifiers to a user of a user tenninal, the representations being presented via a user interface of the user
terminal, each of the network resource identifiers being stored in the user terminal, wherein the
structuring is performed on the basis of geographical location data associated with the network resource
identifiers.

111. A method according to claim 110, wherein the structuring is performed in dependence on the
results ofparsing data elements following domain parts of the network resource identifiers.
112. A method according to claim 110 or 111, wherein the structuring is performed in dependence on
the results of parsing query data elements ofthe network resource identifiers.
113. A method according to any of claims 110 to 112, wherein the parsing is selectively performed in

dependence on a part of the network resource identifiers.
114. A method according to claim 113, wherein the parsing is selectively performed in dependence

on top level domain parts of the netvvorlr resource identifiers.
115. A method according to any of claims 110 to 114, wherein the network resource identifiers are

presented as a list.
116. A method according to claim 115, wherein at least part of the list is hierarchically ordered
according to the results of parsing.
117. A user terminal arranged to perform the method of any of claims 1 10 to 116.
118. A method of selecting a data item for use as contextual data in a current geographical location of
a user terminal when performing a data processing fimction at the user terminal, the user terminal
selecting the data item from data items associated with a geographical location data item stored in the
user terminal in response to detecting a proximity relationship between the current geographical location

and the stored geographical location data item.

119. A method according to claim 118, wherein the data processing fimctlon is a function to generate

a service request or a network resource identifier.

120. A method according to claim 119, wherein the generated service request or network resource

identifier comprises the selected contextual data item.
121. A method according to claim 118, wherein the data processing fimction is a function to capture
information from a user via a user interface of the user terminal.
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122. A method according to claim 121, wherein the user is presented with the selected contextual
data item as a suggested response to a query.

123. A method according to claim 118, wherein the data processing function is a function to present
information to a user via a user interface of the user terminal.

124. A user terminal arranged to perform the method of any of claims 118 to 123.

125. A client browaer application for a user terminal, the browser being capable of recognising top
level domain name parts of a network resource identifier, said browser being arranged to handle a
network resource identifier in which a predetermined top level domain name part is recognised

differently from a network resource identifier in which the top level domain name part is not recognised.
126. A client browser according to claim 125, wherein the browser application is adapted to

selectively add data stored in the user terminal to a service request message addressed to the network
resource.

12?. A client browser according to claim 125, wherein the added data is an item of geographical
location data.

128. A service processing node adapted to recognise geographical location data in the format

generated by the user terminal of any preceding apparatus claim and to generate location-based
responses to service request messages generated by the user terminal.

129. A service processing node according to claim 128, comprising an SMS service entity, an IVR

service engine andfor an internet content server.

130. A user terminal comprising a user interface, said terminal being capable of processing

geographical location data and of performing functions in relation to an item of geographical location
data, said user terminal including:

a data store for storing a plurality of items of geographical location data;

means for selecting a first one of said items as a current contextual item and for performing a
selected fiinction in relation thereto;

means for storing functional data indicating one or more characteristics of the function

performed;
means for selecting a different second one of said plurality of items as a current contextual item;

and

user interface means for presenting an identifier for said stored fiJnctional data in association
with said first item, when said first item is subsequently selected as a current contextual item.

131. A method of recognising an item of geographical location data received by a data processing

device, the method comprising the data processing device recognising one of one or more predetermined
characteristics of a network resource identifier associated with the item of geographical location data.

132. A method according to claim 131, wherein the recognised characteristic comprises a domain

name part of the network resource identifier.
133. A method according to claim 131, wherein the recognised characteristic is a top level domain
name part of the network resource identifier.

134. A computer program module enabling a user terminal to perform any of the methods of any of
the preceding method claims or adapting a user terminal to provide a user terminal according to any
preceding apparatus claim.
135. A location registration system for registering names representing geographical locations and

geographical location data corresponding thereto, said system comprising means for accessing a
geographical location name store holding registered names representing geographical locations, means
for the input of potential names representing geographical locations from users, means for querying said
geographical location name store for a conflict with a previously registered name, and means for
selectively registering a new name representing a geographical location and geographical location data

corresponding thereto ifno conflict is found in said geographical location name store.
136. A content server for use with a location registration system according to claim 85, wherein said

server is adapted to respond to geographical location queries containing a registered name received via a

public data communications network.
137. A method of registering a name representing a geographical location and geographical location

data corresponding thereto from a user terminal, said method comprising accessing a location
registration system having access to a geographical location name store holding registered names
representing geographical locations, inputting potential names representing geographical locations fi'om
the user terminal, receiving from said registration system an indication of whether or not there is a
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conflict with a previously registered name, and registering a new name representing a
geographical location and geographical location data corresponding thereto if no conflict is found in said
geographical location name store.

138. A method of accessing location-based content from a client terminal, the method comprising
said terminal receiving a registered identifier for a location from a user by user input, said terminal
generating a service request comprising said registered identifier, and said terminal receiving location-
based content for a geographical location associated with said registered identifier by a remote server

having access to a registered name location data store.
139. A server arranged to receive a service request from a user terminal, in response thereto to obtain

geographical location data for the user terminal from a location server or positioning entity, and in
response thereto to proxy or redirect the service request to a remote server for processing.
140. A server according to claim 139, arranged to add the geographical location data to the proxied or
redirected service request.

141. A server according to claims 139 and 140, wherein the service request comprises a user
identifier or a user terminal identifier and the server sends a location request to the location server or

positioning entity for obtaining the position of an identified user or user terminal.
142. A server according to any of claims 139 to 141, wherein the service request is a client-server

transfer protocol request, such as an HTTP Get request or a WTP Get request.
143. A method, apparatus or system according to any preceding claim, wherein the geographical
location data is derived from a geographical positioning system in which the position of a user terminal
is determined.

144. A method, apparatus or system according to any preceding claim, wherein the geographical
location data comprises spatial coordinate data.

145. A method, apparatus or system according to any preceding claim, wherein the geographical
location data includes a first item of geographical location data representing a journey start point and a

second item of geographical location data representing a journey end point.
146. A method, apparatus or system according to any preceding claim, wherein the geographical
location data includes a latitude and a longitude co-ordinate, one or both of which may be represented in

a compacted format.

14?. A method, apparatus or system according to any preceding claim, wherein data associated with
an item of geographical location data includes a time-stamp corresponding to a time of measurement of
the item of geographical location data.

148. A method, apparatus or system according to any preceding claim, wherein data associated with
an item of geographical location data includes a validity period for the item of geographical location
data.

149. A method, apparatus or system according to any preceding claim, wherein data associated with
an item of geographical location data includes a user selected name for the item of geographical location
data.

150. A method, apparatus or system according to any preceding claim, wherein data associated with
an item of geographical location data includes any of the following data items corresponding to the
geographical location: a postal address, a fixed or mobile telephone number, an e-mail address; or a
website address.

151. A method, apparatus or system according to any preceding claim, wherein said geographical
location data comprises a parameter indicating a spatial extent of a characteristic of a location identified
in said geographical location data.
152. A method, apparatus or system according to any preceding claim, wherein said geographical
location data is presented in a format specific to location data, such as a location list or a map.
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www. placebookoorn

1073?- Welcome. Daniel I

P ck

1044/2. current My current Iowtion
Wendy's current loo

Wendy's flat

1045/2.- contexl M ofioe

My home
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Adam's home /i./
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1055-2 deal 2 Helsinki Vaniaa 
Sort by Sort by Sari by
alpha prox time
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function to perform
Services!

I1GM” My Details 1070
Add new 1057l
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Security and 1072Alarms Privacy Settings

5 Access friend's
placebook
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Register
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Select a location and

click here to get a
listing of all local curry
houses and their
ratings. Four star site!iii
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Welcome, Daniel.

0 The service provider www.putneyminioabs.com has requested your
current location. Click here to send this information. 91?!W

0 Alternatively, click here to return to the service provider

www.putneyminicabs.com without sending your current
location.
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wwwiravelnowcom

Travel Now

Thank you for purchasing your holiday package with Travel Now!

0 Click here to add an itinerary for your journey to your Plaloel'Joc-ic-Wl

0 Click here to add two electronic tickets for your flights to your

placebook.TM

0 Click here to add 200 loyalty points earned from this purchase to

your placebook. TM 
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Choose a point

of departure

from your
PlaceboolzM

My current location

My current point of
departure

OR

Choose

another

location from

1124_S‘my PlacelsookTM

 

Find A Bus

Choose a

destination

from your
PlaceboolEM

Chgo g
anot er

logtign from

Q) Choose theFindabus

service that

you require:

Click here to

@ use the service.
Your Placel‘JookTM

will be

accessed.

Show timetable

Show the next bus

Buy ticket

Set alarm for next

bus in Placebookm

QB 11126 111305
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User Accesses User Accesses
Location

Application Content Server

User Selects

Service

Requirements

and Specifies
Location Data

User Selects

Location Data and

Specifies Service

Requirements

Location Application Content Server
Sends Location Obtains Location

Data And Service Data From

Requirements to Location

Content Server Application

 
Content Server Generates

Response On Basis of
Location Date and Service

Requirements
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Content Server Sends

Response to User

either Directly or via

Location Application
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Application
Server 1
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Internet
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Application

Directory Server 
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