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1. Key User Featuresof GPRS

The Generd Packet Radio Sarvice (GPRS) is a new nonvoice vdue added sarvice that dlows
information to be sent and recelved across a mobile telephone network. It supplements today’s
Circuit Switched Data and Short Message Service. GPRS is NOT related to GPS (the Globd
Pogtioning System), a smilar acronym that is dten used in mobile contexts GPRS has severd
unique features which can be summarized as

SPEED

Theoreticdl maximum speeds of up to 171.2 kilobits per second (kbps) are achievable with
GPRS usng dl eght timedots a the same time. This is aout three times as fast as the data
trangmisson speeds posshle over today's fixed tdecommunications networks and ten times as
fast as current Circuit Switched Data services on GSM networks. By dlowing information to be
trangmitted more quickly, immediatdy and efficdently across the mobile network, GPRS may
well be ardatively less costly mohile data service compared to SMS and Circuit Switched Data.

IMMEDIACY

GPRS fadlitates ingant connections whereby informetion can be sent or receved immediady as
the need arises, subject to radio coverage. No did-up modem connection is necessary. This is
why GPRS users are sometimes referred to be as being “adways connected’. Immediacy is one of
the advantages of GPRS (and SMS) when compared to Circuit Switched Data High immediacy
is a very important fegture for time critical gpplications such as remote credit card authorization
where it would be unacceptable to kegp the customer waiting for even thirty extra seconds.

NEW APPLICATIONS, BETTER APPLICATIONS
GPRS fadlitates severd new gpplications that have not previoudy been avaldble over GSM
networks due to the limitations in speed of Circuit Switched Data (9.6 kbps) and message length
of the Short Message Service (160 characters). GPRS will fully enable the Intemet gpplications
you are used to on your desktop from web browsing to chat over the mobile network. Other new
goplications for GPRS, profiled later, incdude file trander and home automation the ability to
remotely access and control in-house gppliances and machines.
SERVICE ACCESS
To use GPRS, users specificaly need:

amobile phone or termind that supports GPRS

asubscription to amobile telephone network that supports GPRS

use of GPRS musgt be enabled for that user. Automatic access to the GPRS nay be

alowed by some mohile network operators, others will require a specific opt-in

Mobile Lifestreams Limited www.mobileGPRS.com Page 9



knowledge of how to send and/ or recalve GPRS information using their specific modd
of mohbile phone, incduding software and hardware configuration (this crestes a customer
sarvice requirement)

a dedination to send or recave information through GPRS. Whereas with SMIS this was
often another mohbile phone, in the case of GPRS, it is likdy to be an Internet address,
dnce GPRS is desgned to make the Internet fully avalable to mobile users for the firgt
time. From day one, GPRS usars can access any web page or other Internet gpplications-
providing an immediae critical mass of uses

Having looked a the key user features of GPRS, lets look a the key features from a network
operator perspective.

2. Key Network Features of GPRS

PACKET SWITCHING

GPRS involves ovelaying a packet based ar interface on the exising drcuit switched GSM
network. This gives the usr an option to use a packet-based data sarvice To supplement a
crcuit switched network architecture with packet switching is quite a mgor upgrade. However,
as we shdl see laer, the GPRS dandard is ddivered in a very degant manner- with network
operators needing only to add a couple of new infrastructure nodes and meking a software
upgrade to some existing network dements.

With GPRS, the information is split into separaie but reated “packets’ before being tranamitted
and resssambled at the recalving end. Packet switching is amilar to a jigsaw puzzle- the imege
that the puzzle represents is divided into pieces & the manufecturing factory and put into a
plastic bag. During transportation of the now boxed jigsaw from the factory to the end user, the
pieces get jumbled up. When the recipient empties the bag with dl the pieces they ae
resssembled to form the origind image. All the pieces are dl rdaed and fit together, but the way
they are trangported and assembled varies. The Internet itsdf is another example of a packet data
network, the most famous of many such network types.

SPECTRUM EFFICIENCY

Packet switching means that GPRS radio resources are usad only when users are actudly sending
or recaiving data. Rather than dedicating a radio channd to a mobile data user for a fixed period
of time, the avalable radio resource can be concurrently shared between severd users. This
efficent use of scarce radio resources means that large numbers of GPRS users can potentidly
share the same bandwidth and be sarved from a sngle cdl. The actud number of users supported
depends on the agpplication being used and how much data is being tranderred. Because of the
spectrum efficiency of GPRS, there is less need to build in idle capacity that is only used in peek
hours. GPRS therefore lets network operators naximize the use of their network resources in a
dynamic and flexible way, dong with user access to resources and revenues.
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GPRS should improve the peek time capacity of a GSM network snce it Smultaneoudy:
alocates scarce radio resources more efficiently by supporting virtud connectivity
migrates traffic that was previoudy sent using Circuit Switched Datato GPRS ingtead, and

reduces SMS Center and sgndling channd loading by migrating some treffic that previoudy
was sent usng SMS to GPRS instead using the GPRS SMS interconnect that is supported by
the GPRS standards.

INTERNET AWARE

For the firg time GPRS fully ensbles Mobile Internet functiondity by alowing interworking
between the exiging Internet and the new GPRS network. Any savice thet is used over the fixed
Internet today- File Trander Protocol (FTP), web browsng, chet, emall, tdnet- will be as
avalable over the mobile network because of GPRS. In fact, many network operators are
consdering the opportunity to use GPRS to hep become wirdess Internet Service Providers in
their own right.

The World Wide Web is becoming the primary communicaions interface people access the
Internet  for entertanment and information collection, the intranet for accessng company
informetion and connecting with colleagues and the extranet for accessng cusomers and
auppliers. These ae dl deivaives of the World Wide Web amed a connecting different
communities of interes. There is a trend away from doring informetion locdly in gpedific
software packages on PCs to remotedy on the Internet. When you want to check your schedule or
contacts, ingead of usng something like “Act!”, you go onto the Internet Ste such as a portd.
Hence, web browsing is a very important application for GPRS.

Because it uses the same protocols, the GPRS network can be viewed as a sub-network of the
Internet with GPRS capable mohile phones being viewed as mobile hosts. This means that each
GPRS termind can potentidly have its own IP address and will be addressalle as such.

SUPPORTS TDMA AND GSM

It should be noted right thet the Generd Packet Radio Service is not only a service designed to
be deployed on mobile networks that are based on the GSM digitd mobile phone sandard. The
1S-136 Time Divison Multiple Access (TDMA) standard, popular in North and South America,
will dso support GPRS. This follows an agreement to follow the same evolution peth towards
third generation mobile phone networks concduded in early 1999 by the industry associations that
support these two network types.
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3. Limitations of GPRS

It should dready be dear that GPRS is an important new enabling mobile data service which
offers a mgor improvement in spectrum effidency, cgpability and functiondity compared with
today’s nonvoice mobile services. However, it is important to note tha there are some limitations
with GPRS, which can be summarized as

LIMITED CELL CAPACITY FOR ALL USERS

GPRS does impact a network’s exigting cdl capacity. There are only limited radio resources that
can be deployed for different uses- use for one purpose precludes smultaneous use for another.
For example, voice and GPRS cdls both use the same network resources. The extent of the
impact depends upon the number of timedots, if any, that are resarved for exdusve use of
GPRS. However, GPRS does dynamicaly manage channd dlocation and dlow a reduction in
pesk time sgndling channd loading by sending short messages over GPRS channdsingteed.

RESULT: NEED FOR SMS as a complementary bearer that uses a different type of radio
resource.

SPEEDS MUCH LOWER IN REALITY

Achieving the theoreticdl maximum GPRS data transmisson speed of 172.2 kbps would require
a dngle user teking over dl eght timedots without any eror protection. Clearly, it is unlikey
that a network operator will dlow dl timedots to be used by a sngle GPRS user. Additiondly,
the initid GPRS teminds are expected be severdy limited- supporting only one, two or three
timedots. The bandwidth avalable to a GPRS user will therefore be severdy limited. As such,
the theoreticdl maximum GPRS speeds should be checked againg the redity of condrants in the
networks and terminds. The redity is that mobile networks are dways likdy to have lower data
tranamisson speedsthan fixed networks,

RESULT: Rddively high mobile data speeds may not be avaladle to individud mobile users
until Enhanced Data rates for GSM Evolution (EDGE) or Universd Mobile Tdephone System
(UMTS) areintroduced.

SUBOPTIMAL MODULATION

GPRS is based on a modulation technique known as Gaussan minimum-shift keying (GMSK).
EDGE is based on a new modulation scheme that dlows a much higher bit rate across the air
interface this is cdled aght-phase-shift keying (8 PSK) modulation. Since 8 PSK will dso be
used for UMTS, network operators will need to incorporate it a some sage to meke the

trangtion to third generation mobile phone sysems

RESULT: NEED FOR EDGE.
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TRANST DELAYS

GPRS packets are st in dl different directions to reach the same degtination. This opens up the
potentia for one or some of those packets to be lost or corrupted during the data transmisson
over the radio link. The GPRS dandards recognize this inherent festure of wirdess packet
technologies and incorporate data integrity and retrangmisson drategies However, the result is
that potentid trangt delays can occur.

Because of this, gpplications requiring broadcast qudity video may well be implemented using
High Speed Circuit Switched Data (HSCSD). HSCSD is amply a Circuit Switched Data cal in
which a dngle usr can take over up to four separate channds at the same time. Because of its
characteridtic of end to end connection between sender and recipient, tranamisson ddays are less

likely.

RESULT: NEED FOR HSCSD.

NO STORE AND FORWARD

Wheress the Store and Forward Engine in the Short Message Sarvice is the heart of the SMS

Center and key feature of the SMS sarvice, there is no sorage mechanism incorporated into the
GPRS gtandard, apart from the incorporation of interconnection links between SMS and GPRS,

RESULT: NEED FOR SMS.

4. Timescales for GPRS

When a new service is introduced, there are a number of stages before it becomes established.
GPRS savice devdopments will indude sandardization, infrasructure development, network
trids contracts placed, network roll out, avalability of terminds applicaiion development, and
s0 on. These stagesfor GPRS are:

Date Milestone

Throughout Network operators place trid and commercid contracts for GPRS
1999 infragtructure

2000 Incorporation of GPRS infragtructure into GSM networks

Summer of -Hr4 trid GPRS sarvices become avalable Typicd sngle user
2000 throughput islikely to be 28 kbps.

BT Cdlnet and T-Mohil both launched trid sarvices

Start of 2001 Basc GPRS capable terminas begin to be avallable in commercid

quantities
Throughout -Network operatorslaunch GPRS sarvices commercidly and roll out
2001 GPRS.

-Verticd market and executive GPRS early adopters begin using it
regularly for nonvoice mobile communications
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2001/2 -Typicd sngle usar throughput islikely to be 56 kbps

-New GPRS specific gpplications, higher bitrates, greater network
cgpacity solutions, more cgpable terminas become available, fudling
GPRS usage

2002 -Typicd sngle user throughput is likely to be 112 kbps.
-GPRS Phase 2/ EDGE beginsto emerge in practice

2002 GPRS Isroutingy incorporated into GSM mobile phones and has
reached critical massintermsof usage. (Thisisthe equivadent to the
datus of SMSin 1999)

2002/3 UMTS arives commercidly

Like the GSM dandard itsdf, GPRS will be introduced in phases. Phase 1 is expected to be
avalable commercdly in the year 2000/1. Point to Point GPRS (sending information to a single
GPRS user) will be supported, but not Point to Multipoint (sending the same information to
sveard GPRS users a the same time). GPRS Phase 2 is not yet fully defined, but is expected to
support higher data rates through the possble incorporation of techniques such as EDGE
(Enhanced Detarates for GSM Evolution), in addition to Point-to-Multipoint support.

5. Applicationsfor GPRS

A wide range of corporate and consumer gpplications are enabled by nonvoice mobile services
such as SIS and GPRS. This section will introduce those thet are particularly suited to GPRS.

CHAT

Cha can be diginguished from generd information sarvices because the source of the
information is a person with cha wheress it tends to be from an Internet dte for information
savices. The “information intendty”- the amount of information trandferred per message tends
to be lower with cha, where people are more likely to sate opinions than factud daa In the
same way as Internet chat groups have proven a very popular application of the Internet, groups
of likeminded people s0 cdled communities of interes- have begun to use nonvoice mobile
services as ameansto chat and communicate and discuss.

Because of its synergy with the Internet, GPRS would dlow mobile usars to paticipate fully in
exiging Intanet chat groups rather than needing to set up their own groups that are dedicated to
mobile usrs Since the number of particpants is an important factor determining the vaue of
paticipation in the newsgroup, the use of GPRS here would be advantageous. GPRS will not
however support point to multipoint services in its firgd phase hindering the didribution of a
sngle message to a group of people. As such, given the inddled base of SMS cgpable devices,
we would expect SMS to reman the primary bearer for cha applications in the foressegble
future, dthough experimentation with usng GPRS is likdy to commence sooner rather than
later.
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TEXTUAL AND VISUAL INFORMATION

A wide range of content can be ddivered to mobile phone users ranging from share prices, sports
scores, wegther, flight information, news headlines, prayer reminders lottery results jokes
horoscopes, traffic, location sendtive sarvices and 0 on. This information need not necessaily
betextud- it may be maps or graphs or other typesof visud information.

The length of a short message of 160 characters suffices for ddivering information when it is
quantitative- such as a share price or a sports score or temperature. When the information is of a

quaitative nature however, such as ahoroscope or news sory, 160 characters is too short other
than to tantdize or annoy the information recipient since they receive the heedline or forecast but
little dse of subgtance As such, GPRS will likdy be usad for quditaive informaion services
when end usars have GPRS capable devices, but SMS will continue to be used for ddivering
mos quantitative information sarvices Interestingly, chat gpplications are a form of quditeive
information that may remain ddivered usng SMS in order to limit people to brevity and reduce
the incidence of spurious and irrdevant podts to the mailing lig that are a common occurrence on
Internet chat groups.

STILL IMAGES

Stll images such as photographs, pictures, postcards, gredting cards and presentations, static web
pages can be sent and receved over the mobile network as they are across fixed telephone
networks. It will be possble with GPRS to pogt images from a digitd camera connected to a
GPRS radio device directly to an Internet Ste, adlowing near real-time desktop publishing.

MOVING IMAGES

Over time, the naure and form of mobile communication is getting less textud and more visud.
The wirdess indudry is moving from text messages to icons and picture messages to
photographs and blueprints to video messages and movie previews being downloaded and on to
full blown movie watching via data Sreaming on amobile device,

Sending moving imeges in a mobile environment has sevard veticd maket goplications
induding monitoring parking lots or building gtes for intruders or thieves, and sending images
of paients from an ambulance to a hospitd. Videoconferencing applications, in which teams of
digributed sdes people can have a regular sdes medting without having to go to a particular
physcd location, is another gpplication for moving images.

WEB BROWSING

Usng Circuit Switched Daa for web browsng has never been an enduring application for
mobile users. Because of the dow peed of Circuit Switched Daa, it takes a long time for data to
arive from the Internet sarver to the browser. Alterndively, usars switch off the images and just

access the text on the web, and end up with difficult to read text layouts on screens that are
difficult to reed from. As such, mohile Internet browsing is better suited to GPRS.
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DOCUMENT SHARING/ COLLABORATIVE WORKING

Mobile daa fadlitates document sharing and remote collaborative working. This lets different
people in different places work on the same document a the same time. Multimedia applications
combining voice, text, pictures and images can even be envisaged. These kinds of applications
could be useful in any problem solving exercise such as fire fighting, combet to plan the route of
atack, medicad trestment, advertisng copy setting, architecture, journdism and so on. Even
comments on which resort to book a holiday a could benefit from document sharing to save
everyone having to vigt the travel agent to meke a decison. Anywhere somebody can benefit
from having and being ale to comment on a visual depiction of a Studion or maiter, such
collaboraive working can be ussful. By providing sufficent bandwidth, GPRS fadlitates
multimedia gpplications such as document sharing.

AUDIO

Degpite many improvements in the qudity of voice cdls on mobile networks such as Enhanced
Ful Rate (EFR), they are dill not broadcest qudity. There are scenarios where journdigts or
undercover police officers with portable professond broadcast qudity microphones and
amplifiers capture interviews with people or radio reports dictated by themsdves and need to
send this informaion back to ther radio or police daion. Leaving a mobile phone on, or
dictating to a mobile phone, would smply not give aufficent voice qudity to dlow tha
transmission to be broadcest or andyzed for the purposes of background noise andyss or voice
printing, where the gpeech autograph is taken and maiched againg those in police sorage. Since
even short voice dlips occupy large file 9zes, GPRS or other high speed mobile data services are
needed.

JOB DISPATCH

Nonvoice mobile sarvices can be used to assign and communicate new jobs from office-based
daff to mobile fidd gaff. Cugtomers typicdly tdephone a cdl center whose daff take the cal
and caegorize it. Those cdls requiring a vidt by fidd sdes or sarvice represantative can then be
escadaed to those mobile workers. Job dispatch applications can optiondly be combined with
vehide pogtioning agpplicationss such that the nearest avalable suitable personnd can be
deployed to serve a cusomer. GSM nonvoice services can be used not only to send the job out,
but ds0 as a means for the sarvice engineer or sdes person can keep the office informed of
progress towards mesting the customer’s requirement. The remote worker can send in a datus
message such as “ Job 1234 complete, on my way to 1235”.

The 160 characters of a short message are aufficient for communicating most ddivery addresses
such as those needed for a sdes, service or some other job digpatch gpplication such as mobile
pizza deivery and courier package ddivery. However, 160 characters does require manipulation
of the customer data such as the use of abbreviations such as “St” indtead of “Street”. Nether
does 160 characters leave much space for giving the fidd representaive any information about
the problem that has been reported or the customer profile. The fidd representative is able to
arive a the cusomer premises but is not very well briefed beyond that. This is where GPRS will
come in to dlow more informaion to be sent and recaved more eedly. With GPRS a
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photogreph of the customer and their premises could, for example, be sent to the fidd
representetive to assg in finding and identifying the cusomer. As such, we expect job dispaich
goplicationswill be an early adopter of GPRS-based communications.

CORPORATE EMAIL

With up to haf of employees typicdly away from their desks & any one time, it is important for
them to keep in touch with the office by extending the use of corporate email systems beyond an
employee's office PC. Corporate email systems run on Locd Area computer Networks (LAN)
and indude Microsoft Mail, Outlook, Outlook Express, Microsoft Exchange, Lotus Notes and
Lotus cc:Mall.

Since GPRS capable devices will be more widespread in corporations than amongst the generd
mobile phone user community, there are likedy to be more corporate email gpplications usng
GPRS then Internet emall ones whose target market is more generd.

INTERNET EMAIL

Internet email services come in the form of a gateway service where the messages are not stored,
or mailbox sarvices in which messages are ored. In the case of gateway sarvices, the wirdess
emal plaform smply trandates the message from SMTP, the Internet emall protocol, into SMS
and sends to the SMS Center. In the case of malbox emal services the emals are actudly
dored and the usr gets a natification on ther mobile phone and can then retrieve the full emall
by diding in to collect it, forward it and so on.

Upon recalving a new emal, mos Internet email users do not currently get notified of this fact
on ther mobile phone When they are out of the office, they have to did in speculaively and
periodicdly to check thar mallbox contents However, by linking Internet emal with an dert
mechaniam such as SMS or GPRS, users can be natified when anew email is recaived.

VEHICLE POSITIONING

This gpplication integrates satellite pogtioning sydems that tdl people where they ae with
nonvoice mobile services tha let people tdl others where they ae The Globd Postioning
Sysem (GPS is a free-to-use globd network of 24 sadlites run by the US Depatment of
Defense. Anyone with a GPS recaver can recave thar sadlite podtion and thereby find out

where they are. Vehicle pogtioning gpplications can be used to ddiver saverd services including
remote vehicle diagnogtics, ad-hoc solen vehide tracking and new rentd cer flegt tariffs.

The Shot Messsge Savice is ided for sending Globa Pogtioning System (GPS) postion

information such as longitude, latitude, bearing and dtitude. GPS coordinates are typicaly about
60 charactersin length. GPRS could dternatively be used.

Mobile Lifestreams Limited www.mobileGPRS.com Page 17



REMOTE LAN ACCESS

When mobile workers are away from ther desks, they clearly need to connect to the Locd Area
Network in their office. Remote LAN gpplications encompasses access to any gpplicaions that
an employee would use when gtting a their desk, sich as access to the intranet, their corporate
emal services such as Microsoft Exchange or Lotus Notes and to database gpplications running
on Orade or Sybase or whatever. The mobile termind such as handheld or laptop computer has
the same software programs as the desktop on it, or cut down client versons of the goplications
accessble through the corporate LAN. This applicaion aea is therefore likdy to be a
conglomeration of remote access to severd differet informaion types- emal, intrand,
databases. This information may dl be accessble through web browsing tools or reguire
proprietary software gpplications on the mobile device. The ided bearer for Remote LAN Access
depends on the amount of data being transmitted, but the speed and latency of GPRS make it
idedl.

FILE TRANSFER

As this generic teem suggeds file trander gpplications encompass any form of downloading
Szedble data across the mobile network. This data could be a presentation document for a
traveling sdesperson, an gopliance manud for a service engineer or a Software gpplication such
as Adobe Acrobat Reeder to read documents. The source of this information could be one of the
Internet communication methods such as FTP (File Trandfer Protocol), telnet, hitp or Java or
from a proprictary database or legacy platform. Irrespective of source and type of file being
trandferred, this kind of gpplication tends to be bandwidth intendve. It therefore requires a high
peed mobile data service such as GPRS, EDGE or UMTS to run sdtisfactorily across a mobile
network.

HOME AUTOMATION

Home automation gpplications combine remote security with remote control. Bagcdly, you can
monitor your home from wherever you ae- on the road, on holiday, or a the office. If your
burglar darm goes off, not only do you get derted, but you get to go live and see who ae
perpetrators are and perhaps even lock them in. Not only can you see things a home, but you can
do things too. You can program your video, switch your oven on 0 tha the prehedting is
complete by the time you arive home (traffic jams permitting) and so on. Your GPRS capable
mobile phone redly does become like the remote control devices we use today for our televison,
video, hi-fi and s0 on. As the Internet Protocol (IP) will soon be everywhere not just in mobile
phones because of GPRS but dl manner of household gppliances and in every machine- these
devices can be addressed and indructed. A key enabler for home automeation gpplications will be
Bluetooth, which dlows disparate devices to interwork.
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6. Optimal Bearer by Application

Currently, corporate applications that use the Short Message Service are few and far between.
The reasons are the reldively older age of corporate mobile phone users and their lower price
sengtivity, particularly snce the employer usudly pays mobile phones bills. Corporate users are
less willing to learn how to and make the effort to send a short message- they tend to use voice as
ther primary communications method. Ingeed, the vast mgority of SMS usage is accounted for
by consumer gpplications. It is not uncommon to find 90% of the totd SMS traffic accounted for
by the consumer gpplications that have been described. Until GPRS terminds are consumer
oriented, SMS will continue to be bearer for nest consumer applications. However, snce GPRS
will be incorporaed into high end mobile phones initidly, it will be used more for corporae
applicaions.

Whatever the application, the Internet will become the primary communications interface,
Previoudy, gpplication developers wrote proprietary gpplications that worked with proprietary
hogt terminads and often proprietary rugged termind operating sysems. For example, indead of
corporate goplications such as savice engineering udng plaform and  software  gecific
interfaces, the mobile workers such as sarvice engineers will access an intranet page using their
GPRS cgpable termind and fill in an dectronic form. People increesingly use a web browser to
access publidy available data on the Internet itsef, the extranet for access to the data of business
patnes and other extend collaboraiors and the intrangt to access internd  employee
information. As such, dl work will be carried out through the web interface,

Often, by desgning applictions to minimize the effects of the limitations of exigting mobile
savices auch as the length of a short message or the speed of a Circuit Switched Data cdl-
exiging nonvoice mobile services can be successfully used for mobile working. However, many
nonvoice goplications are graphics intensve and the new fader data services will dlow BETTER
VERSIONS of today’s exiging nonvoice goplications For example insead of occasond
information messages with SMS, information sarvices via GPRS or UMTS will be more &in to
the “push’ Internet channds we see on Active PC Desktops today. Indead of the dow
tranamisson of smdl video images reatime broadcast qudity images will be trangmittable
Indead of usng SMS to notify Internet users of new email, the whole email will be sent, and
ful-blown Internet access will be possble The same agpplicaions will be more immediate and
convenient for users.

The use of SMS has prepared cusomers for nonvoice gpplications usng GPRS and other
nonvoice services and mog of the gpplications envisaged for GPRS dreedy exig in some form
today. It is therefore an important question to consder what the preferred bearer for each
goplication will be: GPRS, Circuit Switched Dataor SMS,
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7. Ranking of Initial GPRSTraffic Generators

With any new savice it is an important pat of the busness case to edimae wha the
goplications for that technology will be. We bdieve that the busnes case for any network
operator for GPRS is compdling- it confers a huge increase in capability for a rdativedy smdl
investment. The more popular gpplications usng GPRS are expected to be;

Ranking | Application Bearer

1. Corporate emall GPRS

2. Internet emall GPRY SMS
3. Information Sarvices- Quditaive GPRS

4. Job Dispaich GPRS

5. Remote LAN Access GPRS

6. Hle Trander GPRS

7. Web browsng GPRS

8. Sl Images GPRS

0. Moving Images GPRS HSCSD
10. Chat GPRY SMS
11. Home Automation GPRS

12. Document Sharing/ Collaborative Working GPRS

13. Audio GPRS

The fird of the gpplications liged will be popular partly because they are widespread over fixed
telephone networks but have previoudy not been readily or fully avalable over GSM networks.
The Internet and email are dready in place today GPRS will dlow them to be mede fully
wirefree and avalable everywhere. The goplications ranked further down the ligt lack current
popularity in the fixed communications world and lack widespread avalability of spedific
software solutions.

Whilg these gpplications are technicdly feesble or high speed mobile daia services such as
GPRS, the volume of usage is dependent upon commercid factors such as pricing. It is expected
that GPRS will incorporae volume-based charging such that only the data sent will be charged
for, pavng the way for widespread usage amongst customers with GPRS capable devices.
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8. GPRS Network Nodes

Enabling GPRS on a GSM network requires the addition of two core modules, the Gateway
GPRS Sevice Node (GGSN) and the Serving GPRS Service Node (SGSN). As the word
Gaeway in its name suggedts, the GGSN acts as a gateway between the GPRS network and
Public Data Networks such as IP and X.25. GGSNs dso connect to other GPRS networks to
feclitate GPRS roaming. The Sarving GPRS Support Node (SGSN) provides packet routing to
and from the SGSN sarvice areafor dl usersin that service area

In addition to adding multiple GPRS nodes and a GPRS backbone, some other technica changes
that need to be added to a GSM nework to implement a GPRS sarvice. These indude the
addition of Packet Control Units often hosed in the Base Staion Subsysems mobility
management to locate the GPRS Mobile Station, a new ar inteface for packet traffic, new
security festures such as ciphering and new GPRS spedific Sgndling

9. Related GPRS Challenges
BILLING

GPRS is a different kind of service from those typicdly available on today’s mobile networks.
GPRS is essatidly a packet switching overlay on a drcuit switching network. The GPRS
soedifications dipulate the minimum charging information that mus be collected in the Stage 1
sarvice destription. These indude destingtion and source addresses, usage of radio interface,
usage of external Packet Daa Networks, usage of the packet data protocol addresses, usage of
generd GPRS resources and location of the Mobile Station. Since GPRS networks bresk the
information to be communicated down into packets, a a minimum, a GPRS network needs to be
able to count packets to charging cusomers for the volume of packets they serd and receive.
Today's hilling sysdems have difficulties handling charging for today’s nonvoice savices It is
unlikely that drcuit switched hilling sysems will be ale to process a large number of new
variables created by GPRS.

GPRS cdl records are generated in the GPRS Service Nodes. The GGSN and SGSN may not be
able to dore charging information but this charging information needs to be processed. The
incumbent billing sysems are often not adle to handle red time Cdl Deal Record flows As
uch, an intermediary charging plaform is a good idea to perform billing mediation by collecting
the charging information from the GPRS nodes and preparing it for submisson to the hilling
system. Packet counts are passed to a Charging Gateway that generates Cal Detall Records thet
are sent to the billing system.

However, the crucd chdlenge of being adle to hill for GPRS and therefore earn a return on
invesment in GPRS is gmplified by the fact that the mgor GPRS infradructure vendors dl
support charging functions as part of thar GPRS solutions. Additiondly, a wide range of other
exiging non GSM packet data networks such as X.25 and Cdlular Digital Packet Data (CDPD)
arein place dong with assodiated hilling systems.
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It may well be the case that the cost of measuring packets is grester than ther vadue The
implication is thet there will NOT be a per packet charge since there may be too many packets to
warant counting and charging for. For example, a sngle traffic monitoring gpplication can
ggerae tens of thousands of packets per day. Thus the charging gateway function is more a
policdng function than a charging function snce network operators are likdy to tariff certain
amounts of GPRS tréffic a a flat rate and then need to monitor whether these dlocations are far
exceeded.

This is not to sy tha we will end up with the free Internet Service Provider modd that has
become edablished on the fixed Internet in which usars pay no fixed monthly charge and
network operators rdy on advertisng sdes on mobile portd dtes to make money. There is a
premium for mobility and there is frankly a shortage of mobile bandwidth thet limits the extent
to which that bandwidth is viewed as a commodity. And given the additiond cusomer care and
hblling complexity associaed with mobile Internet and nonvoice sarvices, network operators
would be ill advised to reduce their prices in such a way as to devaue the perceived vaue of
mobility.

TARIFFING

Decisons on charging for GPRS by packet or amply a flat monthly fee are contentious but need
to be made. Chaging different packets a different rates can make things complicated for the
user, whils flat rates favor heavy users more than occasiona ones

We bdieve tha the optimd GPRS pricdng modd will be based on two vaiables time and
packet. Network operators should levy a nomind per packet charge during pesk times plus a flat
rae, no per packet charge during non pesk times Time and packet related charging will
encourage gpplications such as remote monitoring, meter reading and cha to use GPRS
overnight when spare network capacity is avallable. Smultaneoudy, a nomind per packet charge
during the day will hep to dlocate scarce radio resources and charge radio heavy goplicaions
auch as file ad image trander more then agpplications with lower data intengty. It has the
advantage that it will automaticdly adjus cudomer charging according to their application
USQE.

As such the optimd charging modd could wel be a flat rate charge during df-pesk times dong
with a per packet charge during pesk times.

CUSTOMER SERVICE

Vdue-added network sarvices such as mobile data, mobile Internet and unified messaging all
generde catan specific cusomer problems and requirements, thereby requiring customer

sarvice personne to be aware of these issues and know how to solve them.

Nonvoice sarvices are surprisngly complex- involving unique configurations of phone types
data cards, handheld computers, subscriptions, operating systems, Internet service providers and
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S0 on. Some network operators require customers to opt into certain vaue added services rather
than including them as part of the core subscription: necessitating a customer Service process.

In theory, the need for dedicated cusomer service for Circuit Switched Data, SMS and other
nonvoice mobile sarvices will decrease in the future as termindls and services become esder to
use and as the services themsdlves are used more widdly for customer service purposes.

The redity in the shot and medium term is that the need for customer support for vaue-added
sarvices will increase not decrease as awareness of services and thar usage incresses, and as new

sarvices and terminas come onto the marketplace.

Rather than kegping everything in-house or outsourcing everything, we are a proponent of an
goproach that keeps firg line support and customer contact in-house, whils outsourcing the
difficult spedific cusomer sarvice problems aigng from connectivity issues and s0 on. In this

way, the network operator is aware of and in control of the kinds of questions and problems its
cusomers are asking.

It is wel worth incurring the cost to get the cusomer aware, educaied and initidly st up with
data sarvices, because, for example, once the PC data card has been successfully connected to the
lgptop to the Internet software and 0 on, the same configuration can be repeatedly used. The
one-off customer requirement leads to ongoing usage.

10. The Mobile Value Chain

The nonvoice mabile vaue chain shows the various parties, adong with their interdependence and
activities, that are involved in redizing the full potentid of nonvoice mobile services There will
be differences between the voice and nonvoice vaue chain-need for IT channels,

These paties are network operators, cusomers, 1T/ mobile channds, termina and infrastructure
vendors and application developers. All of these players in the vdue chain are essentid to deliver

the overdl success of the nonvoice sarvices if any one is underdeveloped or not present, the
entire value chain can bresk down. Each hasadidtinct role to play, which will now be discussed.

CUSTOMERS

Without cusomer interest in the nonvoice mobile sarvices, there is little need for any of the other
players in the vaue chain to be present. If cusomers don't see a compdling requirement for a
nonvoice sarvice such as GPRS tha can be ddivered a a reasonable cogt to them, there is little
point in network operaors offering sarvices, GPRS termind vendors manufacturing  product,
channds for product purchase being established or goplications developed. Cusomer interest is
the business case that supports any invesment in the nonvoice market, asin any other.

Cugomers tend to interface with network operators to buy service- dther directly or indirectly
through desgnated channes depending on the dze of the busness and importance of the
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customer to the network operator. Customers may aso have links with application developers if
their gpplication requires some specific software.

TERMINAL/INFRASTRUCTURE VENDORS

Temind and infrastructure vendors supply the equipment and technology that turns a sarvice
such as GPRS tha has been st down on paper as a dandard in theory into something that can be
implemented in practice. Clearly, without network infresiructure to enable the service in a cost
effective way, it canot be widdy implemented in practice Equdly, avalability of terminds in
commercid quantities at reasonable prices can hinder or hdt market take up. There is little point
in a network supporting a sarvice if the dients to connect to that network are not avalable.
Deays in widespread termind availability have often hindered the successful deployment of new
technologies and initigives mogt recently with SIM  Application Toolkit and the Wirdess
Application Protocol.

Termind and infragtructure vendors need to have links to the people who buy thar products such
as network operators to buy the network infrastructure and mobile channels that distribute and
&l thar terminds Termind and infrestructure vendors may well dso have links to gpplication
developers to encourage agpplications to be ported to ther infrastructure and termind  solution
ad intefaces and operding sydems. The vendors may dso have direct contact with large
corporate end userss hdping enable the nonvoice mobile opportunity in a network independent

way.
APPLICATION DEVELOPERS

Application devdopers software deveopers, sysems integrators and the like- ae an essntid
pat in the nonvoice mobile value chain. Cusomers are interested in whet the nonvoice services

can be used for- GPRS and other such sarvices are a means to an end and not and end in
themsdves- they fadilitete goplications.

Applications are the end tha will generae high usage of nonvoice sarvices. They will generae
regular and ongoing use of the nonvoice mobile sarvices Even given dandardized dements in
the other parts of the mobile vaue chain, some sysems integretion is likedy to be necessary to
deploy the gpplication, such as integration with the hogt systems. However, once deployed, these
goplications will rgpidy become an indigpensable pat of the daly life of the user that they will
be loath to give up and keen to use frequently. Because they will make that person's life esger-
they will hep that person get ther job done well and keep in touch with ther family, friends,
colleagues and cusomers.

Applicetion developers may develop off the shelf dhrink-wragpped nonvoice products such as a
chat software program designed for volume sdes, customized products developed specificdly to
meet one customer’s requirement, or a hybrid in which a generic product such as a database is
cusomized with agpplication specific data Some products or sarvices have a “killer gpplication”
that is oveewhdmingly popula- such as spreadsheets for PCs or desktop publishing for the
Apple Macintogh or araft of different goplicationsthet dl build on the underlying technology.
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Application deveopers may have links to termind and infrediructure vendors- in many cases,
these vendors have gpplication development forums and programs such as the GPRS Application
Alliance from Ericsson and the Nokia Developer's Forum. Application developers should aso
have contacts with the network operators snce networks have different levels of taiff plans
hardware and network infregructure and sarvices availability. This interface between gpplication
developers and network operators is idedly in the form of a busness patners program.
Application developers may dso sl ther products directly to mobile channds by concluding
packaging and bundling deds with those channds.

IT/ MOBILE CHANNELS

The customer needs to be able to find out about and dgn up for a service in a convenient and
essy way. The market channds are wha fadlitates this- different customer groups prefer to use
different channds. For example, if you only sold a product through Internet channds, you would
preclude al those people who are not connected and those who are unwilling or uncomfortable
to purchase online. In some cases, cusomers for nonvoice sarvices such as GPRS will contact
and contract with the network operator directly to purchase sarvice this could be a retal outlet
or saes person or tdesdes type operdion. In other cases they will buy from an Information
Technology (IT) channd such as a computing megazine or retal outlet. Just as consumer
oriented propogtions such as prepay ae avalable from chemigds and newsagents, corporate
oriented IP based sarvices such as GPRS are likely to lead to a further evolution in channds for
mobile telephony products Such smat terminds and other devices will be avaladle from IT
uperdores such as Office World, management consultancies such as Anderson  Consulting,
busnessfadilities outlets such as Mailboxes Etc., in airline business lounges and the like.

The channels have links to the cusomers that buy from them, the vendors who supply terminas
to them and the network operators who try to get them to sdl equipment connected to ther
particular network. The channds may aso connect with gpplication developers if ther cusomers
require a specific software solution.

NETWORK OPERATORS

Clearly, the sum of activities that a network operator caries out is essatid in determining the
success of nonvoice savices. From fundamenta prerequistes such as deciding to invest in
network infrastructure to support nonvoice savices to inveding resources in - educating
customers about their availability and uses, network operators are an essentia part of the process.

Network operators tend to have links with customers that are managed by account managers and
customer sarvice daff, channes such as sarvice providers and retalers, goplication developers
through busness partner programs and network infrasructure and termina suppliers who they
contract with for the underlying technology. As such, given its centrd role and rdaions with dl
of the other players in the vaue chain, nework opeators are of centrd importance and need to
sysemaicdly and ddiberatdy manage rddions with these different groups through setting up
concrete programs and mechaniams to communicate with them.
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We can therefore see the various parties that make up he nonvoice mobile sarvices vaue chain
and the importance of each. If any one of the five core eements of network operators, customers,
goplication developers, termind and infragructure vendors and channds was NOT present, the
entire vdue chan would be damaged and the success of the nonvoice sarvice delayed or entirdy
precluded.

11. Summary

GPRS will provide a massve boos to mobile data usage and ussfulness That much seems
assured from its flexible feature sat- its latency and efficdency and speed. The only quedtion is
how soon it takes off in earnest and how to ensure that the technical and commercid features do
not hinder its widespread use.

This guide is a cut down verson of a book cdled “Yes 2 GPRS’ which has over 200 pages and
contains detalled GPRS vendor profiles, application profiles, comparisons of GPRS to SMS,
Circuit Switched Data, HSCSD, EDGE, UMTS and s0 on, plus case sudies from around the
world. The full “Yes 2 GPRS’ report codts just 495 US dollars. The book contains full vendor
profiles, gpplication profiles, case dudies from Europe, the USA and Japan, explanations of
usng GPRS with WAP and lots more important informaion. To order, contact Mobile
Lifestreams by any of the methods listed below:

Internet Ste: hittp://Awwwww.mobileGPRS.com
Emal: gprs@mobildifestreams.com
Tdephone +44 7000 366366
Fax: +44 7000 366367
Postal Address: 9 The Broadway

Newbury

Berkshire

RG14 1AS

ENGLAND
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ALSO PUBLISHED BY MOBILE LIFESTREAMS

SUCCESS 4 SMS — SIMON BUCKINGHAM
Published: January 2001 (370 A4 pages)

“Success 4 SMS” is the third edition of Mobile Lifestreams’ renowned SMS report series, to
be published. The intention of this report is to show how to maximize the use of, and
therefore the revenue from, the Short Message Service. “Success 4 SMS” explains and
interprets both the existing and future aspects of SMS by providing both an explanation of
these developments and analysis to help interpret them. The idea is to identify the critical
success factors for Service — now and in the future.

For more information visit: http://www.mobileSMS.com
Price: 495%US
ISBN: 1929105231

Yes 2 GPRS — Simon Buckingham
Published: August 2000 (218 A4 pages)

This report shows how to make mobile data a success by maximizing the use of, and
therefore the revenue from, the General Packet Radio Service (GPRS). Education is the
principle means of achieving this objective- by providing the first and only single source for
accurate and comprehensive information about the development and deployment of GPRS
around the world. “YES 2 GPRS” explains and interprets both the existing and future aspects
of GPRS. It provides both an explanation of these developments, and analysis to help
interpret them. The idea is to identify the critical success factors for the General Packet
Radio Service- now and in the future

For more information visit: http:/Z/www.mobileGPRS.com
Price: 495%$US
ISBN: 1929105258

Data on Prepaid — Gerald T. Christensen
Published: August 2000 (370 A4 pages)

Written by Mobile Lifestreams’ Prepaid expert, Gerry Christensen, this 131 page report has
been designed to help product and service providers and those investing in
systems/solutions to make more informed business decisions.

For more information visit: http://www.mobilePREPAY.com
Price: 250$US

ISBN: 1929105231
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Success 4 WAP — Simon Buckingham
Published: January 2001 (190 A4 pages)

The Wireless Application Protocol (WAP) is a hot topic that has been widely hyped in the
mobile industry and outside of it. Mobile Lifestreams originally produced its first WAP book,
“Data on WAP”, in July 1999. Due to rapid changes and developments this book was
reissued in December 1999 before being reissued as "Yes 2 WAP" in May 2000.

For more information visit: http://www.yves2WAP.com
Price: 495%US

ISBN: 1929105215

Yes 2 3G — Simon Buckingham
Published: February 2001 (245 A4 pages)

"Data on 3G" presents an optimistic look at tremendously exciting possibilities that Third
Generation/ UMTS technologies and applications enable. Timescales, profiles of all the major
infrastructure vendors including the Japanese vendors, every mobile multimedia application,
"At home with your futurephone"- mobile communications in the next few years, 3G Talking
Points, all the 3G contracts awarded, the standards, handset alliances and partnership
opportunities and much, much more are included in this report.

For more information visit: http:/Z/www.mobile3G.com
Price: 495%US
ISBN: 1929105150

Mobile Positioning — Stephen M Dye and Dr Frank Baylin
Published: November 1999 (273 A4 pages)

"Mobile Positioning" is a book about mobile positioning systems- in particular, the Global
Positioning System (GPS), non-GPS location techniques and Cell Broadcast. Although the
book focuses primarily on the Global Positioning System (GPS), appendixes cover other
non-GPS location schemes and Cell Broadcast in considerable detail.

For more information visit: http:/Z/www.MobilePositioning.com
Price: 250%US
ISBN: 1929105134

NOTE: To order any of the above publications, please visit our secure online
ordering form at https://www.mobilesms.com/ordering.asp
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