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Executive Summary

1.

It is appropriate that Smartone, one of Hong Kong' s three cllular GSM and six PCN ap-
erators, and Ericsson, Smartone's strategic equipment supply partner, were the sponsors
of this forum on third generation mohile as they will be pioneers of GPRS in 2000. This has
a double meaning. On the one hand, they yet again establish Hong Kong at the forefront of
mobile cdlular globa development. Hong Kong's tricky high-rise and densely populated
environment make it a testbed for dl kinds of radio-equipped communications products and
sarvices, and as of May 1999, according to OFTA there were 3.3 million mobile tele-
phones to serve a population of 6.5 million in Hong Kong. Mogt of these are GSM hand-
sets, and it was equaly appropriate, therefore, that the chair of the first sesson, Richard
Midgett, generd manager of Cable & WirelessHKT’s internationad mobile business, ur
til very recently chaired the GSM MOU forum. The other meaning of GPRS is that a two-
and-a-hdf generation mobile development, offering rates up to 168 Kbps, will mark the
trangtion to UMTS or ‘third generation’ universa mobile tele-communications services.

Paul Calcott (L ucent) opened the forum (so that he could catch a flight to Jekarta later in
the evening!) threw down the chalenge facing both equipment suppliers and service provid-
ers. when we tell consumers that they can expect ‘any time, anywhere a speeds that suit
therr lifestyles, are we cregting an expectation that we cannot ultimately ddiver? There were
two Sdes to this issue: equipment was one, but the market was the other. Despite longer-
term forecadts, it was dill the case that data rarely exceeded 1-2% of mobile traffic today.
The red driver was not technology, but operator profitability, and that was redly an issue of
business models ill emerging. Paul identifies genera communications, entertainment, elec-
tronic commerce, travel information systems, and machine-to-machine communications as
key areas of business opportunities for mobile operators. Backing these up will be technol-
ogy convergence of terminals and access devices.

Jan Malm (Ericsson) laid stress on the switch to packet networks, showing one forecast

of up to 350 million packet-switched wirdless subscribers globdly by 2004. The key to a
successful business case lay in traffic volumes, and Jan gives the example from Europe
where 20% of revenues come from non-voice traffic, such as messaging which is of growing

popularity. As this change kicks in, services and gpplications will shift from being integrd to
the networks themsdlves as they emerge as a new layer within in network. In effect, the e+

tire GSM/Wideband CDMA network will come to be seen as an access network, interfac-

ing with an IP trangport layer, an gpplications and services layer, and the control layer

where mogt of the intelligent functions will resde. Thus, a new vaue chain is emerging (the
concomitant of Paul Calcott’s new business models) and ‘redly to take the right position
here is the mgor and most costly decision that needs to be taken by operators.” Jan agreed

with Paul that termind technology could be a bottleneck to the take off of demand for new
services and applications, and that was now the crucid issue.



4. Both Paul and Jan agreed that third generation broadband was unlikedly to subgtitute for
fixed wireline or home and office access devices. Jan saw one as a sub-set of the other.
Paul saw one as mirroring the other in terms of the services provided. They dso concurred
that the primary task of equipment suppliers like Ericsson and Lucent was to support the
operators make the trangtion from 2G to 2.5G to 3G in the most cost-effective and com+
mercidly viable way. On one other issue they dso agreed, on what might be termed the
‘economy of time'. The functiondity of mobility saved time, and fitted into a lifestyle. This
may be reinforced by the ‘aways-on’ aspect of broadband services of which 3G will play a

major part.

5. K.SWong (OFTA) spoke on behdf of the telecoms regulator in Hong Kong, reviewing the
ITU’s congderations of 3G standards and in particular of spectrum alocation recommenda:
tions. The issue of how many 3G licences will be available remains uncertain, but ‘there is
on the table arequest for atotal of 160 Megahertz more, so if that is agreed it will be good
news. OFTA had held focus group meetings with interested parties in Hong Kong and he
presents a summary of the, mostly technicd, points of consensus and points where opinions
dill differ. Maybe four, five or even six licences could eventudly be issued, but the criteria
for awarding licences was till amatter of consultation and a paper will be issued. KS ended
by stressng the growing complexity of the market, the growing chalenge of competition
among operators, and therefore the need to revigit the basis upon which spectrum, and |-
cences, are dlocated to reach policies which will maximize investment. In response to one
thorny question concerning the rights of property developers and managers to negotiate their
own terms for the location of base stations, K.S. reminded his audience that the Govern-
ment’s commitment was to promote the widest possible growth of access to the cellphone
market. As ever, there remains no consensus as to the best way to achieve this resuilt.

6. George Darby (EideticT echnology) provided not just a fascinating review of the various
technologies and platforms available for applications over mobile access devices, but pro-
vided also a briefing paper (see presentations) to accompany it. George argues that Wire-
less Access Protocol, or WAP, upon which 3G mobile phones are currently being planned
by the Symbian consortium of companies, requires a converson of HTML WebPages to
WML WebPages with a subsequent loss of graphics, and he speculates that Microsoft’s
Windows CE will prove more popular among users who want the graphics. From that point
he argues that dternative access devices, such as handheld personal computers (HPC) and
pam persona computers (PPC) running on Windows CE, or something like it, will make a
future. He goes on to identify five varieties of smartphones which are variants of HPCs or
PPCs. This view is consgtent with the idea that multiple types of access will co-exis, as
opposed to the view that access will consolidate into one al-purpose mobile device.

7. Stephen Chau (Smartone) then outlined Smartone's own rollout plans for 2.5G and the
trangition to 3G. He agreed with Paul’ s figure of 1-2% data traffic, but argues that this has a
lot to do with low data rates currently available. Currently 9.6 Kbpsis avallable. Eventually
3G will offer up to 384 Kbps. But equally he makes the important point that ‘3G by itsdf is



not thought to be a success. It needs a lot of enablers together’. Among those enablers he
places particular stress on voice-recognition ‘in the coming two to three years” Taking up
the theme of Jan Mam, Stephen dso dtresses the likelihood of service operators like
Smartone becoming increasingly involved in the provison of content (Smartone, like other
operators in Hong Kong, is dready forging partnerships with content providers, such as
CNN, and web-access providers, like Yahoo) and possibly even with termina develop-
ment. Unambiguoudly, he sees the future as an IP world and one in which data takes over
from voice. Smartone's carefully phased rollout plans for 2.5G and 3G areillustrated in the
dides (see presentation).

. Andrew Congantinidis (Citibank) shifted the focus to online service gpplications in which
Citibank is aleader, having been the pioneer of Internet banking in Hong Kong and is one
of four banks now offering mobile phone banking. But as far as Internet banking is con-
cerned, athough banks like it because it is much cheagper per transaction than dternatives,
many customers don't yet like it. One-third of al bank customer Internet accounts opened
were closed again within a year, mainly because the stes are too complicated to navigate.
And very few transactions are conducted by Internet, mostly looking at account balances. It
took ATM usage 15 years to get to the point today where roughly one-third each of trans-
actions go to account balances, taking money and transferring money to pay bills. On the
other hand, Citibank’s most high-vaue customers were the one's adopting Internet banking
most readily. Andrew made the point that customers are actualy demand online and espe-
cidly mohbile banking because they just ‘redly don't have the time any more to find a
branch, go in and gand in line” The economy of time again is the issue of modern lifestyles.
Andrew aso points out that security is one of the biggest issues for banks, and in his view
public key infrastructure (PK1) applications will be widely adopted by the financid commu-
nity, especialy because dternatives such as SET are just too costly and complicated. In this
area in particular, as the subsequent discussion brought out, future mobile phones with e
cryption built-in have ared advantage.

. Overall an interesting picture emerged. On the one hand there is general agreement about
the direction of the technologies and the business case for 2.5G and 3G, dthough on the
details, such as access devices and terminds, much remains an open question. A familiar
chicken-an-egg question arises as to which comes firg, the capacity or the demand, and
how far will applications development on the one hand, and terminds development on the
other, synchronize with the emergence of broadband networks? As Stephen Chau said,
there have to be endblers. Regulations play a part here, not least the regulations governing
sectors like banks, encouraging competition and innovation. These are important aso for fi-
nancia ingtitutions supporting the growth of e-commerce. (See TIF 8" June 1999 and the
subsequent Position Paper Hong Kong as an Internet Financial Hub.) Lifestyle issues
aso figure prominently in the underlying discussion, the ‘economy of time issue. Findly, it
may be said that mobile service operators, and equipment suppliers, by moving into a no-
bile broadband world are charting uncertain waters, but they are aso pioneering new busi-



ness modes and adding an important complimentary eement to the environment which will
very soon take off as electronic commerce.



Session One

PAUL CALCOTT
DIRECTOR OF MARKETING, ASIA-PACIFIC
LUCENT

(full transcript of presentation follows)

How quickly do we need to go to wideband wirdess? What are the aternatives? | think as|’ve
travelled recently around the world we ve looked at different operators and the different stages
of the technology curves for them and their decisions to go to wideband. The drivers at the nmo-
ment gtill are spectrum efficiency and capacity issues. So when we look at Japan and their move
towards wideband CDMA that’s driven by capacity and spectrum efficiency and if we look at
the UK that’s driven now by the sameissues, primarily in London. So operators that | ve talked
to recently ill don't redly understand what the business case is for wideband and whether it
actudly flies. | just want to put out some thoughts about how we go forward into wideband and
what the rate of uptake should be.

If we look at the market drivers for 3G services there is an increasing expectation of the con-
sumer for higher bit rates to enable wider choice of applications driven by the rise of network
computing and the increased use of the internet. There is dtill a consumer expectation that wire-
less cost per bit is going to be comparable with fixed networks. There is an expectation of faster
response time and access time than is currently experienced in the mobile network, particularly
for non-voice sarvices. Thereis an expectation of globa mobility, termina service, persond ac-
cess to the usud information, and services when away from the home or office and from the
user’snormal termind. There is an expectation of persondized services incorporating PDA-type
features (diaries, schedulers, address books) and there is an expectation of multi-media services
(more text than images, internet information retrieva etc), there is an expectation thet it is going
to be easy to use and user friendly. We as an industry have created alot of hype around 3G and
sarvices and what's to come. | sometimes question whether we are setting oursaves up to
overpromise and underddliver in some ways with the consumer. The consumer’s expectations
going forward look to data anytime, anywhere a a Speed that suitstheir lifestyle and | just ques-
tion somewhere in the back of my mind whether we' re cregting something that we cannot ulti-
mately deliver. That's very controversd.

Let’'slook a the migration path right now for an uptake in GSM, as an example. From the cur-
rent speed of 9.6 kilobits, basic text messaging can be sent using existing infrastructure and
handsets. So enhancements to the GSM  specification will soon increase the bearer speed of
data up to 14.4 kilobits which will be increased again with the introduction of GPRS. UMTS



and other third-generation technologies will bring further bandwidth increases. Operators and
vendors should consder devel oping applications in which the underlying data capability is trans-
parent to the end-user. The key being to introduce services and applications that are easy to use
and bring red vaue to the user’ s lifestyle from a business and persona perspective. If an appli-
cation provides a useful service to a customer even though it may run at 9.6 kilobits, then its
method and speed of delivery is redly irrdevant. As new technologies and faster speeds ke
come avallable the user will continue to access the same gpplications with faster ddivery and
response times. These technologies dl provide the capabilities for operators to utilize in order to
address the needs of their cusomers. Evolution of the GPRS platform will dlow the evolution to
higher bandwidths and gpplications, as we speed towards UMTS and ATM. It is embedding
GSM as aplatform that has different services and providing anytime, anywhere coverage thet is
expanding dl over the world.

Growth in mobile datais expected to grow at 70% per annum over the next 5 years. GPRS will
tend to be a key element to remove barriers to mobile data usage. Back in the days when | wan
an operator and we set up a new GSM network the greatest buzzword was data. We thought
that data was going to be one of the greatest things that ever happened to us. | till don’t know
too many operators around the world that run more than 1% or 2% traffic on a GSM network
as datatraffic. What we did in those days was not make it very easy for the end-user. We made
it complicated for them. They didn’t understand it and the rates were too dow.

Here are some examples of gpplications with bandwidth requirements. This table shows typica
data applications and the data speeds shown are examples of bandwidth needed for each appli-
cation. Note that the bandwidth requirements may be different for up and down link for Internet
browsing, for example. They may aso be variable. For example, if remote access is made to an
e-mall server. There may aso be arequirement to keep the delay to a minimum acceptable leve
in relation to the application (eg, video). Note that the variety of gpplications that can be offered
at relatively low speeds and dl are within the speeds offered by GPS. Operators will gain early
experience of offering, managing and tarrifing third-generation types of services to hep play in
the future. End users will dso get used to having data services that will demand more and
greater bandwidth to be made available.

If we look at the wireless networks of today | think we al acknowledge that they must change.
As awirdess industry our market messages should be that we have continued worldwide sub-
scriber and usage growth (some market penetrations are increasing or exceeding 50%); mar-
keting of wirdess services to new segments (eg, the introduction of the casud user with pre-
paid); and shifts from wirdine occurring a afla-rate pricing and large-minute bundling. Thereis
increasing demand for information anytime, anywhere. Landline Internet experience is creating a
desire for easy access and wireless services have become an important means of access to
communication networks. Consumers increased utilization of data networks for accessing in-
formation has led to ever-increasing demands. Wireless must continue to evolve to meet these
increasing needs.



As we move to change the wireless networks we have cregted a lot of new chdlenges. In this
industry we talk about technology and | think sometimes we forget that technology is not neces-
sarily the driver, but profit margins are. We often, from the vendors perspective, forget about
that with our customers. So | think we need to be more concerned that when we release new
products and new technology to operators, that we are concerned with maintaining the operator
profit margin, or giving products and technology that dlow the operator to increase profit mar-
gins.

As we move forward, we have seen recently tariffs everywhere in the world for wireless net-
works decrease. So for future players to innovate new sources of revenue to build a business
case to rollout new networks it means the new players that come into the market necessarily
cannot rely on revenue from just voice traffic anymore. The established operators will, of
course, be generating gill a szable amount of their revenue from voice but profit is being
eroded.

What is Lucent’s gpproach to 3G? We are placing a very strong emphasis on convergence and
operators commercia aspect of the business. We are going to place IPPATM at the centre of all
of our architecture. We are working now to understand what the business case is for third-
generation and we are currently doing trias with Bell Atlantic, Vodafone and Teldtrain Austra-
lia, to better understand how we should rollout and how the operator makes money from that.
When going towards new wideband technology of course, there are new market segments that
open up to the operator. We are looking in future to improve our network and investment.
Weare certainly concentrating on end-user gpplications. | don't believe that there will be akiller
goplication for 3-G. | think what 3-G will dlow usto do on wirelessisto mirror fixed-line appli-
cations for mobility. | think that’s ways been the case for wireless networks.

Thereisin fact going to be a new industry vaue chain. So there are going to be third parties that
come between the operator and the end-user. An operator will need to decide now how they
approach that. Whether they take on the content provider role themsalves or they farm that out
to athird party. | don’t think ther€ s a consensus among operators about what will happen with
that. But if an operator doesn't get involved in content provison for services then it could Smply
become a commodity pipe that everything's funndled through.

3-G will enable a new class of gpplications from multimedia streaming to location-based trans-
actions on the move. | think that because of the convergence of 3-G we can offer voice and
data together. Very high data speeds. Links to transaction systems, information-type systems,
links to the Internet, automatic visua displays etc. 3-G will offer people new mobile communi-
cation posshilities. Reservations and purchasing from the Internet to éectronic monitoring serv-
ices, portable-monitoring aids for security a home. But there are redlly Sx types of groups that
services will come in to. Generd communications, entertainment; eectronic commerce; trave
information systems; and machine-to-machine communications.



As our industry changes so will the business environment in which we operate. Right now we
have a very verticd indudtry, generdly, in which the different types of technology operate inde-
pendently. As we move to the next generation of communications services, everything is redly
vertica. So the networks (the fixed, broadband, wireless, Internet 1SPs) will al converge -
gether into one single network. They'll generdly be content-driven environments with seamless
integrated services.

The advantage of a unified architecture are: a single integrated interface for voice and data, d-
lowing you lower maintenance and line cods, integrated packet and voice handling; common
mohbility management; easer accounting systems and hilling; the ability to support a dynamic mix
of voice and data traffic; and a common platform for packet and voice-type services.

When we come to the wireless overview for 3-G we redly see a convergence of services, net-
works and terminas. The vendors of today will start working on partnerships a lot more to cre-
ate the terminals that are required to support 3-G services. The likes of Compaqg or Toshiba or
generdly players who are not in the termind market right now for handsets, are going to be
dominant playersin the terminals of the future. And networks and services will start to converge.

Some conclusions. Services are evolving and speeds are increasing. But many applications can
be enabled at lower data rates and there is scope for growing revenues now. We need to create
the market for the next generation of wireless. That market’s not here now and the evolution
platforms like 3-G, the migration path for CDMA 2000 and GPRS provide the ahility to create
that market now. 3-G will bring you spectrum for converging industries. So not every operator
will get a UMTS licence and | think that it's important that operators consder now where
they’ re going to fit with their technology on the technology curve. Whether they get to UMTS or
whether they create their business case around GPRS now. And wideband will be driven by a
packet-based technology that can be introduced at any time to suit your market needs.

So my overal conclusion — do we need to go to wideband wireless? | don't think there' s a spe-
cific answer in there. | think every operator will determine what they need to do on their own
case. But there is certainly a case to say that operators may not necessarily need to go to
UMTS to provide services that the market requires.



JAN MALM
EXECUTIVE VICE PRESIDENT, MOBILE SYSTEMS
ERICSSON CHINA LTD

(full transcription of presentation follows)

| will start with a couple of dides to remind you of the tremendous platform we have among
networks globaly today. Still the globa penetration is as low as 5% but we see now in the
Nordic countries and in Hong Kong we have passed 50%, and we don’'t see any stop in this.
Our perspective is that 100% can be achieved and we can even pass that mark in the future.
We believe the mohility isthere and is a very, very strong movement. Looking at standards, we
can see that GSM technology now is the globd standard which, | think, is a good platform for
3-G and for wideband CDMA development for the future. The volumes are there, the market is
there, it's globd, and it's a true globa standard. Looking into the different regions here we see
that in our predictions we will reach about 1 billion subscribers in the different mobile networks
in the year 2004.

Looking a little bit to other important trends here. We have mobility and tremendous growth.
Stll wirdineis actudly growing at around 5% to 10% annualy. But an even faster areais Inter-
net access which uses both wireline and wireless access. The interesting thing here is that the
wireline actualy took more than 100 years to reach 1 billion subscriber lines, wirdess around
25 years and the internet more or less will have achieved thisin 10-15 years. There are two im+
portant trends. mohility and Internet. Also speed is another important issue. We believe strongly
at Ericsson that a great dedl of Internet access will take place over the wirdess networks. | will
try to give you the basis for our standpoint. We believe there is a wirdess multimedia future for
sure. Looking to the prediction of subscribers here, we have actudly started as we have done
with the mobile subscribers before, to try to predict what will happen and here we have a pre-
diction of packet-switched customers in the coming networks. As you can see here we have
amogt 350 million packet-switched wireless subscribers in the globa networks by the year
2004. If we then compare it with the total number of subscribers, we believe that more than
30% of the globa subscribersin 5 years time would be connected by packet switch and using
other types of services than pure voice gpplication.

Aswas pointed out before, this makes it very important from the operator point of view to look
to the traffic more than to the number of subscribers. Traffic is the important key figure redly to
secure the growth for the future and be a successful operator. We can say that this perhaps is
the future. Y ou can see the fixed networks in some cases are aready here. Looking to the traffic
between Europe and the US aready today the data traffic has exceeded the voice treffic. Thisis
happening more and more now in the fixed networks and we are sure that this will aso be the
trend for the mobile networks. We think another important thing is the maturity of the operators.
Because the operators will actualy move into much more complicated stuations in the future,
and maturity is very important. We see now in many markets that things are taking off. We have



some successful operators in Europe that today have more than 20% of their revenue from
services besides voice. Messaging now in Europe is very popular.

We think that the operators forced by competition, forced by the mass-market Situation will
mature and will also be agood carrier and good handler of the future data communications pos-
ghilities. Another important enabler for this wirdess multimedia future is the evolution of the
networks. Firgt looking into the ar interfaces: these days we have the capability to offer some
competitive transmission rates and this dide shows how the different sandards relate, moving
into the third-generation. The whole strategy arising from standardization and from the GSM
MOU and development people is to secure a good migration path which wastes a minimum of
investment and makes dl the different sandards backwards compatible, which | think is very
important. | would say that more important from an operator’s point of view is the introduction
of GPRS which will be the first packet-switched system, rather than the introduction of wide-
band CDMA, because the latter will be a continuation of the packet-switched trend, even if it is
anew radio network. So this migration path is to ensure that we don’t waste any investment by
moving up thischain here. | think thisis a very cogt-efficient way to make the migration.

Looking into the pure network sStuation we think there will be a mgor change in the network
dructure. Today we are used to working with different networks. We have the land maobile
networks, we have the PSTN networks, data networks, cable tv networks. What we will seeis
some new type of networks. What happens here is that the services and gpplications that today
are integrated into the networks will actualy move out and become a new layer in the network.
The conductivity network will be a pure trangportation network. We will see more movement
into the IP-based transmission. That will be probably quite rapid. The whole GSM network will
be looked upon more as an access network. This, we think, is a very important move that will
happen. It is very important for the future. So actudly we see the network now in three layersin
the future: a layer of conductivity, a transport layer and an access layer of networks (GSM,
wideband CDMA, etc). We will have a contral layer where the servers, the intelligence, con
nected to any of these access networks will be stuated. Packet handling etc will be on this
layer. And then we will have the service layers, more or less separated. So the service intdlli-
gence will probably move out of the networks, principaly because web technology now pro-
vides avery cog-effective dternative way to create services and gpplications.

Looking to the impact concerning investment, as | said before the development is to protect in-
vestments, to really make as little waste as possible. And looking back to the GPRS we can say
that that is a minor investment today. The only thing we do is some sort of software upgrades
and then we introduce the packet handling into the core network. Very minor. It's dso a very
smple upgrade in the network, very little more than changing transceivers, athough there is one
little obstacle with the UM TS and that is the capacity of atransceiver which actudly 8 timesless
than GSM technology. Which means of course that the introduction of UMTS needs to be cd-
culated carefully. | think that if there are investments in the networks our opinion & Ericsson is
that those investments are minor. Mgor investments for the operators will be to postion them-



sdves in the new vaue chan of the busness. Redly to take the right pogition here is the mgor
and most costly decision that needs to be taken by the operators.

Many content providers of course want to reach al the wireless operators and in our view of
the future | believe, and thisis a persond view, that the operators will be like magazines. There
will be a selection of good content. Y ou can't bring in everyone. Y ou will bring in a good sdec-
tion of content which fits into your profile and end-users interest. And there will be a mix of
services that the operators provide themsdlves and that the operator only is relaying.

What we think is very key to the operatorsisto own the user interface. What' s on the portal, so
to gpeak, when the subscriber is logged on. And in the future it will be on dl the time in the
packet-switched world. What is up here? Isit the operators name or isit Yahoo! or somebody
ese, with the operator being only a small part? Thet is probably one of the key chdlenges for
the operators. We are seeing the operators darting to position themsdlves, to be redly the
owner of the portd. They do that by starting with an ISP and a fixed network. Because we
think that to have a homogeneous environment for the end-user is very important. When he is
home and using his pc it should be the same services, the same menus so to spesk as on the
mobile menu. Even if the selection speeds are allittle bit different.

One subject | haven't touched on which is critica for the future is termina development. Thet is
a key enabler and perhaps as important as the network. | think the end-users are there, the de-

mands are there. | think the network capabilities are there, | think the terminds will actudly be a
ddaying point unless something dramatic happens. That is my message.



Open Discussion
During the discussion period the following points were raised:

Participant: Protocol conversion and payload conversion are very important in the
wireless/wireline convergence. | didn’t hear much said about their approaches to making
it an IP world, for instance. Do you plan to put all voice to IP? What are your thoughts
on that.

Paul Cdcott: we're putting IPATM a the centre of dl our architecture, for everything. So
everything will be IP based.

Jan Mam: What we seeisthat for the future it's more cogt-efficient to use new technologies like
routing technologies etc. So what will happen is a gradud moving to less switching in the trans-
port networks for the future. However, we believe in a greater interface. We ill believe the IP
interface is too inefficient to be usad directly out of the terminds.

Participant: On that inefficiency do you see new protocols other than IP H.323 as the
way to handle voice over IP? You know it takes 18 half-circuit exchangesto set up a call.

Jan Mam: I'm not an expert a this But as | recal we can't say that will hgppen in the coming
years.

Paul Cdcott: I'm not a protocol specidist so | don't redly want to comment on that.

Participant: When you introduce GPRS into an existing operator’s GV network does it
require a reduction in the voice switching capacity or voice capacity of the network or
are there other mechanisms that can be used to allow that to transparently happen?

Paul Cdcott: when you integrate GPRS into a current Lucent network then you're not taking
anything away from existing TRX voice cagpacity, you're actualy just adding.

Jan Mam: but of course, when the traffic is growing heavily you need to add transceivers
sooner or later. But the good part of the story is that you are starting out with increased effi-
ciency and then you can continue to invest when you redly need it.

Participant: So you would start by making your cell sizes smaller to handle the same
amount of voice capacity as you currently do in addition to the new data traffic, or you
would assume data would be a small component of it?

Paul Calcott: It would depend how many TRXs you take out of your existing cell and dedicate it
to GPRS data. We look at plans a packeting voice over GPRS for further efficiencies. But
there are some magor network tunings that would need to take place for that to happen. So right



a thistime we are redly unsure whet the red vaue is of doing that. But we are investigeting thet
at the current times.

Jan Mam: in our system we of course give priority for the packet-switched traffic in transceivers
but you can use them for both packet-switch and for voice.

Participant: You made an interesting comment that the telecom vendors would have to
move into content provision, basically software, to add on to their hardware because
their hardware was going to become very much a commodity. | certainly agree that the
hardware looks very much like it might be a commodity but generally speaking all the
companies that have tried to do both hardware and software — particularly in the com-
puter business — have had a really hard time doing it. They do one or the other well and
then lose money on the other one. So it’s an interesting comment that you made but |
don’t think there are really any examples of that being done well.

Jan Mam: | don't think the maor content provison will come from the operators but | think
they have afew assets in their network which is very key and can be very useful in many of the
goplications. One is that we redly know in the network where the customers are positioned
which is very important. We have data integrity in the network. We dso have the SM card
which isagood identity of al the users of the network. And with these three components | think
that gives a good opportunity to be in some stronger involvement in the application business
from the mobile operator’s point of view compared with the fixed network. Looking into the
fixed network you can see that the operators are more or less out of everything in terms of
content — they are just capacity providers. | think the mobile operators are in a different pos-
tion. The mobile operators have the future ahead of them and the fixed networks have the future
behind them.

Participant: You showed a dlide that talked about the user interface and what it is going
to be. You are suggesting that the same user interface should appear on a handset that
would appear on the home pc. The question here is do you see that over a period of time
these appliances will replace home pcs or business pcs, or do you see mobile devices as
being complimentary to the pc?

Jan Mam: we believe that it is important that you have a set-up that makes it as convenient as
possible for the subscriber to move between his different environments. We believe that the
mobile is a sub-set of something else. It can be a sub-set partly put together from his office,
from his home environment, to make his use of time as efficient as possble. That is very much a
driver behind it. Time is the mogt limited thing in life and if we can do things more conveniently
and more efficiently that will always be astrong driver.

Participant: | would like to do more things but 1’d like to do them with fewer devices!
Will the day come when we' I have one device.



Jan Mam: | don't think so. One enabler for this mobile data to take off is the mobile termind
and | believe there needs to be some standardization of the screens in such things. This hap-
pened in the pc industry before. | think there needs to be some sort of standardization otherwise
the gpplications need to be adapted to each termind and that will never be any good for this
business.

Participant: As equipment vendors, could you comment in what Asian markets you are
seeing the most aggressive.

Paul Cacott: | guess the most advanced is Japan. | think the spin-off of their voice capacity
problems has been that they’re getting networks that have become data-capable with faster
data rates than they’re dlowing gpplications. | don't think that was the initid thought or theinitia
driver but that's been a spin-off. | think Korea has become an incredibly competitive market
now and | think the operators there are looking to differentiate on data and services. They are
becoming very aggressve. Then | would suggest Hong Kong and Singgpore. Certainly Singa-
pore's looking to become much more data driven. Hong Kong, Audraia are becoming much
more sophidticated at a very fast rate. And the dowest? | guess the Philippines, India have not
gtill embraced or taken the wireless mobility aspect that other countries have done.

Jan Mam: | agree with what you say. The Japanese example is very interesting. NTT DoCoMo
is very successful in the service industry here based on mobile telephony. They have standard-
ized the screens on their tephones involved in this service. They have a good business and
more than 100 content providers and severd hundreds wanting to get in. They are showing the

way.

Participant: Mainland China hasn’t been mentioned. The ITU has recently accepted the
Chinese standard for wideband CDMA. | was wondering what you see are the implica-
tions there, given the size of the Chinese capacity to produce as well as its capacity as a
market in the future. How significant is that decision by the ITU?

Jan Mam: are you referring to the TDD proposd? We are ill a little bit uncertain about that.
We think that the latest compromise about TDD is alittle too complex. At least we are interndly
not convinced that that proposad now will make it possible to do the redly killer products in
wireless locd loop area. We think thiswill be a problem. The volumesin cdlular ill have arisk
to outcompete this solution. | think it isalittle bit early. We are not convinced that thisfinal deci-
son was perfect in the TDD area. Too complex. Too ambitious.



KSWONG
ASSISTANT DIRECTOR
OFTA
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You have heard Paul’s remark about the market on data. A little bit is missng. Also you have
heard Jan's remark about the data market too. Not optimistic. | would like to share a piece of
experience with you. Some years ago | was looking at applications for licences. In the gpplica-
tion there was a market survey. It came to two conclusions. One was there would be a total of
50,000 (if I'm not mistaken) portable phones in Hong Kong eventudly. Second concluson was
the portable phones would be for those who own Mercedes or Rolls Royces.

Now back to my speech about spectrum and licences. First | would like to recap about what is
happening now in the internationa forum and in the regiona forum about spectrum. Seven years
ago we had a mesting in Spain and there was a decision that atota of 230 megahertz would be
set asdefor “flims’ or now called INT200. The second area of development is standards. Now
authorized by 1TU, adso we have heard vendors saying there will be products by 2001. Now on
the standards, there was an important decison in the meeting in May this year. ITU is going to
adopt aflexible standard. If everything goes wdl that should be approved by this November in
Finland. That should be able to adopt both the European and US standards. So we are keeping
our fingers crossed on this one. | was saying that in the Spain meeting the decison was to have
230 megahertz for the third generation. There would be a totd of 60 megahertz for the terres-
trid and then 30 megahertz for the satdlite in the upper band and a little bit more in the lower
band. Let's look at the Stuation in Hong Kong. The transmit and receive block for the upper
and lower block for the duplex operation it's quite clear we should have the spectrum by 2001.
But on the time-divison portion we have in the past used about 33 megahertz for private sys-
temsfor the DECT system and aso the Japanese PHS system) so there should be alimitation in
that area. A piece of good news is nowadays a lot of countries are thinking that we should ask
for more spectrum for the third generation. There is on the table a request for a total of 160
megahertz more, S0 if that isagreed it will be good news.

You may ask what the government should do in the face of al these developments. We started
off the exercise lagt year by having afocus group. Thisisin fact a two-step gpproach. We like
the focus group to let the industry talk about other expectations in terms of spectrum and aso
gtandards. And then in the second step we looked at the factors that we should look at in terms
of market.

Let me go through some of the findings of the focus group. By the way these findings will be
published ether tomorrow or the day after tomorrow in the form of a report. The focus group
found that the co-dting of the second and third generation is quite possble. And they expect
some multiple handsets to offer both 2-G and 3-G services. By the way we did not have a con-



sensus on everything. Thethird bullet point isthe first where we did not have consensus and that
is about flexibility. So participants thought that this would leave the operator to make the choice,
to find out the market. Let them choose whatever standard they are going to use. Others
thought that it would be quite expensive for the operators to flip around between standards and
a the end of the day there would be a price for the customer to pay. So thisis the area where
we did not have consensus.

There was a0 consensus on a couple of other points. Because we are o hear to the Shenzhen
and Guangdong area it was thought that there should be some kind of coordination in terms of
frequencies with mainland China. The other thing is that we should use dl the spectrum available
a the internationa level for 3-G in the domestic market (ie, the Hong Kong market). There was
aso an idea about whether we could make use of the flexibility to have services between the
frequency divison and aso time divison blocks. The reason is there are not many products
around so the conclusion of the focus group was to have some more discussion in this area.
Hopefully we will have thisflexibility eventudly.

There was quite alengthy debate on how much spectrum we should set aside for each operator.
Technicaly spesking we could gart with 2 x 5 megahertz but the downsde in that case is that
we will not be able to offer wideband services. Definitdy for offering 2-megabit services we
have to go to at least 15 megahertz. There was some request saying that we should look for 20
megahertz, very much like what Jgpan is going to do. But there was consensus in the group that
we should set aside 2 x15 megahertz for each operator and that there should be 5 megahertz
working in the time divison multiplex block for the operator. There is another area where we
did not have consensus and this is the tranamit and receive block. In the international forum
there was a decision to set asde 230 megahertz for services, but there was no requirement on
whether you are going to use it for transmit or receive. In the case of the European system the
lower block will be used for the handset uplink. Unfortunately it's the reverse in the US envi-
ronment now. Some participants thought that we should again have flexibility. Leave the choice
to the operator. Let them sort it out and let them make a choice. The same decison will be
made in the case of PCS. Of coursethereisaprice to pay because if we adopt the upper block
for both transmit and receive, some participants thought that there should be some reserve for
guardbands. Now there was not much discusson on how wide we need this guardband. We
had some experience in the case of PCSin the past. Persondly | think it needs 2.5 megahertz.

Licences: | think you will be more interested in licences. | sad earlier that the purpose of the
focus group was to look at technical issues, now in the coming few months we will be looking at
the market issues. There will be a conaultation paper. We would like to put that out by the end
of this year. In this exercise we should be looking a how many licences we should issue; four,
five or x. Secondly, we are going to consult those who are digible for the licences. Of course,
you have heard about the migration from 2G to 3G, there are some issues we have to consult
about this migration. If everything goes well we should have this licenang policy and dso the
framework ready by next summer, that is middle of next year. Then we will invite licence appli-
cations by third quarter of next year and we should be &ble to grant the licences by the end of



next year, or early 2001. So the expectation is that we should be able to match the ddivery of
products by 2001.

Now findly, a bit about chalenges. | think the chdlenge is for the vendors because 3-G will
have alot of fegtures. It is a chalenge for the vendors to make it Imple and dso small, while the
chdlenge for the operator will be profit margins going down and competition growing stronger.
Thisis dso a chdlenge for the regulators. Going into 3-G is getting more complex. The market
is getting more complex. The gpplications and aso the spectrum issues are getting more com:
plex. The chdlenge for the regulator is we should devise some rules which will eventudly attract
investments. Because without investment there will be no service.
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Progress

¢ |IMT-2000 spectrum identified at the World Radiocommunication C
onference in 1992

 Technical standards for radio transmission to be finalized by ITU end
of 1999

« |IMT-2000 products to be available around 2001

IMT-2000 Standards

ITU likely to adopt a “single flexible standard” approach with multipl
e access methods including CDMA, TDMA or a combination of both

Major standards include UMTS of Europe and cdma2000 of the US

IMT-2000 Spectrum

The 1992 World Radiocommunication Conference assigned 230 MHz
in the 2 GHz frequency band for IMT-2000 systems

— 60 MHz for terrestrial component and 30 MHz for satellite component in
the upper band

— 110 MHz for terrestrial component and 30 MHz for satellite component in
the lower band

L]
IMT-2000 Spectrum IMT-2000 Spectrum
* 2 x60 MHz spectrum for terrestrial frequency division duplex (FDD)
° . N . . IMT-2000 IMT-2000  [IMT-2000| IMT-2000
« Out of the 50 MHz unpaired spectrum (suitable for time division d m ‘ Tenstial comporent | e[ ‘ [ ‘
uplex, TDD), Hong Kong has allocated 33 MHz for DECT and PHS . w0 o0 s oo s a0
private systems
« WRC-2000 to consider additional spectrum for IMT-2000 ngg s | wmosie W wose mosiLE i)
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* existing fixed links including MMDS to be removed by May 2001




OFTA IMT-2000 Focus Group

To study

— General issues including definition of service, compatibility and
transitional matters

— Standard issues including technology neutral approach, numbering issues,
availability of regional/international standards/ products

— Radio spectrum issues including total spectrum requirement and spectrum r
equirement per operator

OFTA IMT-2000 Focus Group

Key findings of the Focus Group:
— High speed data and multi-media services are the key drivers

— IMT-2000 systems could be deployed for fixed wireless
applications

— Portable numbers could be offered

OFTA IMT-2000 Focus Group

— Co-siting of 2G and 3G systems is technically feasible from the
electro-magnetic compatibility point of view

— Multi-mode handsets could offer flexibility to both the operators
and the customers

— Multiple 3G standards networks might increase technical
complexity (including spectrum coordination with mainland China
at border areas and the possible requirement of guard bands)

OFTA IMT-2000 Focus Group

— Preferable to co-ordinate the 3G spectrum with mainland China to
avoid possible interference

— The total spectrum of 230 MHz as identified in WRC 92 should b
e made available for IMT-2000

— Harmonization between TDD and FDD operation and flexible use
of TDD and FDD techniques should be further considered, with
the aim of improving the efficient use of spectrum

OFTA IMT-2000 Focus Group

— A minimum 2 x 15 MHz FDD plus 5 MHz TDD spectrum
allocation per operator is preferred

— WCDMA standard uses the lower band of ITU IMT-2000
spectrum for handset uplink. In the US spectrum, this band is used f
or handset downlink. If both the European WCDMA and the US
cdma2000 systems are adopted in Hong Kong, guard bands might
be required

Way Forward

Public consultation on regulatory issues by end 1999/early 2000
— number of licences
— eligibility for applying
— 2G-3G migration

Licensing policy and framework ready by 2000

Invitation for licence by 2000

Grant of licence by end 2000/early 2001

IMT-2000 service available in 2001




Open Discussion

During the discussion period the following points were raised:

Participant: What do you think will be the major criteria used for licensing for 3-G?

KS Wong: In the lagt case of GSM and PCS we published the criteria that we used. | remem:
ber clearly the firg criterion is tariffs for the customer. Second criterion was the rollout plan
(coverage and timing). Thisisonly for GSM and PCS and might change for 3-G.

Participant: You mentioned that OFTA's present view would be for 2x15 megahertz plus
5 megahertz in the TDD band to be reserved for each licence, each operator. These num-
bers, which are actually quite popular — they’ ve been established also by the UMTS Fo-
rum — are often expressed as the minimum requirement in order to offer a broadband
service. Does OFTA have a view regarding the allocation of additional spectrum to li-
cence winners so that they could expand beyond the minimum requirement to offer serv-
ice?

KS Wong: It is good that | have the opportunity to clarify the 2x15. Because | said earlier that
was the focus group’s finding. Eventualy how the spectrum will be dlocated to each operator
will have to be found out from the consultation at the end of the year, because the focus group’s
finding was purdy from the technical viewpoint. For example, in the UK they set asde more
gpectrum for a newcomer and set asde smaller spectrum for existing operators, so that could be
one option. I'm not saying thet is the only option. Of course, the normd rule we have adopted in
Hong Kong, in the past in the case of GSM and PCS, was we set asde an equal amount of
gpectrum for each operator. So that was the normal way we did things in the past. In the last
part of your question you asked about what happens to the existing operator, do we set aside
gpectrum for them to migrate from 2-G to 3-G? | think we have to find out from the consulta-
tion. Perhgps | can add that in one of the dides | mentioned that we are looking for additiond
gpectrum, in the coming WRC mesting next May. If that is possble from the Hong Kong per-
gpective we should be able to find, a least in a very short term, between 80 — 100 megahertz
more. So | think there should not be a shortage of spectrum.

Participant: | have a question about the radio networks required to go from 2-G to 3-G.
It is my understanding that the link budget has to be different and that there has to be a
greater antenna density, particularly inside premises. Is that true?

KS Wong: my understanding is that in the case of 3G if you want to provide high bandwidth
sarvices, for example 2 megabits, then you have to use smdler cells. The architecture would be
quite different to the norma 2-G. Buit it is a mixture of al new types of offering and that goes
down what the business case isfor individud operators.



Participant: | seethat indoor coverage in Hong Kong is becoming quickly pervasive eve-
rywhere. We have somewhere in the area of 30 million sq ft of retail space and tunnels.
It's spreading out into office space, into lifts. This was welcomed. The fact that it was
welcomed has led to the success of the quick spread. Hong Kong's probably one of the
best indoor-covered places in the world. Now with the move of trying to put caps on this
and trying to limit the market forces that drove the spread it seems to me that this could
be an inhibiting factor in the adoption of 3-G and create some kind of unanticipated
backlash. Because now the same incentives will disappear and these people that were so
happy to have these indoor antenna systems installed are going to say no, not again, now
that you’' re handcuffing the attraction of doing it. Snce in all there are 11 networks it’s
pretty easy to calculate what they' d take in a monthly fee. It's hard to justify or feel sorry
for them. Has the backlash been taken into consideration before this legislation afoot
gets a final hearing? And its future impact on 3-G? And the possible inhibiting factor?

K.S Wong: Thank you. | believe you are taking about the discusson we had yesterday [ The
Legislative Council panel meeting — ed.] about access into limited aress. | do not want to
guess what the outcome will be but we have in the past seen the development of cell phones and
adso radio paging. We have seen a lot of practices stopping access of mobile transmitting
equipment. Therefore we put forward this proposal that access into closed areas would have to
go through some kind of rules. Smilar to the case of interconnection of networks. If there is no
agreement then the network operator can ask the telecommunications authority to mediate or
arbitrate. The government is expecting to see a hedthy development of this access of cell-
phones. It is just growing. In July this year we had more than 3.4 million cell phones in Hong
Kong! It isgrowing very fast. We are trying to do everything to facilitate that kind of growth.

Participant: Have you started coordinating with the Ministry of Information Industry in
China on 3-G? Because the last time when you granted PCS licences | think China actu-
ally expressed some dissatisfaction on the number of licences? Will you need to coordi-
nate more with China on this?

KS Wong: Not yet. This is something we are going to do towards the end of the year or early
next year. The service will only be avalable from 2001 so we 4ill have 1.5 years to go.
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We have conquered the digital convergence battle and we're now in the throes of 1P conver-
gence. As we know from the first battle the jury of vendors and users have pretty much decided
that 1P will be what combines data, video and voice. One of the more astounding predictionsis
that by 2005 more than haf of the content of mohbile networks will be data. The combination of
wirdess and wirdine messaging (known as fixed mobile integration) is another driver for the
predominance for data and IP protocols. But once we have a common protocol we are il
faced with the interesting issue of payload conversion. | got an email but | want to seeit asa
fax. Or | have afax and | want it as email. | have emall and | want to hear it as voice mall.
That's payload converson. Multimedia smartphones will support that but the jury is still out as
to whether H.323, the ITU standard for multimedia, will end up as the commercidly deployed
gandard. | think 1P convergence and fixed mobile integration will happen firs in Aga for the
following reasons. Very high mobile phone penetration; some of the highest in the world (by the
way, Honolulu is over 50% but there are only 800,000 or so peoplein Honolulu and far morein
Hong Kong!) We have a 38% penetration in Japan and 30% in Korea. But in contrast to that
we have low on-line penetrations. And that iswhat | believe leads us to Hong Kong as the test-
bed for mobile data adoption. We have an agreement that there is going to be a wireless termi-
na. There will be not one operating system but severa, and severd different types of smart-
phones. The new generation of smartphones, the Ericsson R380 and others, are going to alow
you to surf the web and do limited amounts of text entry from your phone. Now, that will be the
extenson, you might say, of smartphone features to include those we have in hand-held com+
puting (HPC) and in palm pcs and we have another convergence at work. We have PPCs (like
the pam pilot and competitors) and HPCs that will be getting smartphone features and function-
dity. One of the most intriguing issues for me in product planning is what operating system and
what feature st will be the winning combinations as we see the dduge of wirdess terminds that
are coming. One thing that we haven't seen yet that | think we will see will be HPCs into which
you insat a GMS or UMTS card and it gives you voice communications in addition to your
data and video. Just as we can tak about a convergence of wireless terminas we have to note
there is now a divergence of browsers. Nokia and Ericsson approached Microsoft to licence
Win CE, amodular operating system used in HPCs and PPCs and didn’t want to pay the fee
that Microsoft wanted per device and talked to Psion, the British maker of PDAs. Symbian has
chosen to go the way of WAP (wirdless gpplication protocol). Technically WAP is a new top
four layers in the LSl protocol stack and it has some new layers for security and transactions



because it foresees the use of mobile phones as your walet. In fact, recent developments in
Europe, DeutschBank has begun a pilot in which your SIM card in your GSM phone is aso
your smartcard with stored vaue. As | was joking with John, you would walk up to a vending
machine, point your smartphone & it, click it and the candy or postage slamps are dispensed!

Microbrowser divergence began because smartphone screens can't support much resolution.

It's amatter of pixel count. Maybe you have 100 pixels x 200 pixels a most when most of us
are used to at least 800 x 600 today. The kilobytes per page would burden the user with high
data rates and would take a long time to transmit at the GSM data rate of 9.6 kilobits/second.

So WAP, which is now controlled by an organization called WAP Forum, filters out everything
but text basicdly. So that you can display it in a DOS lid. It uses a new mark-up language. A
sort of dumbed-down HTML and you end up with what | call miniature video text. Theissueis
will users that want to browse the web be satisfied with browsing WAPed web pages? Is it

possible to have atrue HTML microbrowser? Wl in fact it is. Oneis published by a UK com+

pany, STNC, curioudy just acquired by Microsoft. Many of you may know that Sendit, another
pecidist in Sweden in GSM, SM S technology and messaging, was aso acquired by Microsoft.

Microsoft is facing the battle that nobody has announced a smartphone that uses Windows CE!

WAPIng works and we'll see WAP smartphones. You will browse the web in a sense using
minipix. This year theré satota GSM data of 1% of overdl traffic flows. It's comprised mostly
of SMS and some e-mail. We'll see a trend towards chat e-mail like the NTTI mode. A men-

tion was made in the firsd sesson by the audience of the rapid rise of the entity smartphone in
Japan this year. Over 1 million were sold from March to August of 1999. That's a phenomend
adoption of a new handset. That's the handset as fashion accessory school of marketing. | think

we'll see glow in the dark and handset colours like mood innovations!! There are communica-

tors. Nokia s had the 9000 series around since *96. It runs the GIOS operating system. It's a
clamshdl that opens up and has a full-corded keyboard insde. In addition it has another display
on the outside for pure telephony functions. So we' ve dready seen some product differentiation
in the early smartphones. The Nokia 9110 is ingtructive because it proves that you can have a
full-corded keyboard in a reasonably sized handset. But it dso has the negative message that it

hasn't done well and the issue is why hasn't it done well? Next year we will see the firgt of the
PPC smartphones, as | cdl them. They'll have a microbrowser, handle e-mail, have touch
screens, a persona information manager (contacts lists, short notepad etc) and you'll be able to
synch that with your desktop pc to keep your caendars and lists updated.

At Chit "99 Ericsson announced the R380. It uses the new EPOC operating system. From what

| understand EPOC systems devel opment has moved from Psion to Symbian. The future Psion
PDAs and PPCs will be using extensons of that Symbian EPOC system. The other new con-

tender from out of the blue was the Qualcom smartphone, the PDQ. It’'s been announced. It's
not shipping yet and query whether it will ever ship. It solved the microbrowser problem by a
proprietary web-clipping technique. But now Quacom has licenced WAP so we may well see
WAP-based PDQ smartphones.

| have red problems as a techno-nerd and power user with the idea of less than afull keyboard
on asmartphone, if it's going to be my portable-computing device. Y ou can have predictive text



entry. Thisiswhat you'll see on many of the smartphones for data entry. But | have one ergo-
nomic question: how do | take notes whilst I'm talking? Another issue is how do | see “ attached
file’. Market research shows that people who have mobile computing devices want to be able
to view attachments. Those atachments are coming from different computers. You've got to
have some power in the mobile termind to be able to open aword file. Then | want to be able
to see red HTML web pages because many times there' s intlligence in the graphics or evenin
the animation. The possibility of corrupted WAPed web pages is real. Nobody has said any-
thing about the accuracy of WAP converted HTML pages. All the pronouncements are about if
you cregte a page usng wirdess mark-up language it will perform perfectly with your smart-
phone. That's not the redl issue because the number of native WAP servers out there in the web
universe is very amal. In fact, a present maybe it's a handful. Will users accept miniature
videotext as the gooey when they want to search the web? Another issueis vertica industry gp-
plications. Sales force automation; insurance; financid services, red estate brokerage. How do
you build that universe of vertical industry applications when there are so few applications that
run on EPOC? They run on Windows so ther€’ s going to have to be an inducement for gpplica-
tions developersto port their gpplications to EPOC. And how do you manage al those mobile
devices? Every mobile termind will be an dement in some enterprise network if it's purchased
and managed by the company. Are the network management applications available to manage
al the smartphones in an enterprise network if they're dso going to be computing platforms.
You only redly have to manage it if it's a computing platform and we're talking about smart-
phones that will be computing platforms.

So | predict that we'll see new market segmentation for smartphones. Yes, we ll see the initid
EPOC based, WAP microbrowser smartphones. But we'll aso, | think, in conjunction with the
higher data rates (GPRS, EGDE and UMTS) see smartphones that take advantage of those
data rates. After al, if the god of WAPINg is to reduce the kilobytes per page so the transmis-
gon time is shorter, if you have 115 or 160 kilobits/'second with GPRS you don't need to cut
the kilobytes per page down and you can handle rel HTML.. The need to view atachments will
drive the introduction of Win CE based terminds. They may not be smartphones. They may be
HPCs that have a GSM card and these HPCs, | predict, may have “bluetooth” or some other
local RF interface earsets so that you get the RF, or high-power RF away from the cranium.
This will enable a component-based approach — like we have component sound systems, we'll
have component mobile termina systems.

Mogt of theinitid smartphones will be the lower end. | can view something that once was aweb
page, that is a WAP web page, and | can talk and that is redly what | want the termind for.
There will be other people that want a high-speed data interface to talk occasondly but the
objective is going to be to carry one device and you plug that into a cradle, whether it’sin your
car or your office. We ll see this redly emerge when we have higher data rates. | think until we
have the higher data rates, a least GPRS, nobody is going to think serioudy about video con
ferencing from their smartphone or from their HPC. You can aready buy HPCs with digita
cameras in them and of course HPCs with half-VGA screens (that is 640 x 240) are available
with lid-mounted digitdl cameras. | use that alot when | travel Snce | have avirtud law practice



and | videoconference over the Internet on adaily basis | think this will become more common.

So we have higher data rates, good power management in HPCs, and we' ll have “bluetooth”

and other what | cdl proximate networking technologies so that you can tie together a group of
mobile terminas from a master termind. Y ou can essentialy run a microcell wirdless loca loop
from a server HPC that is serving severd “bluetooth” earsets Y ou can be resdling bandwidth
from an HPC to severd voice users that are within the range of your “bluetooth” RF system.

We may even see foldable keyboards. After dl if you are doing serious text entry you need a
good keyboard to get that information in in atimely fashion.

| therefore predict we'll have at least 5 different product segments in smartphones. The voice-
centric smartphone that supports some minima data feature such as notepad, synching with your
desktop pc, will have a new lower end smartphone thet is essentialy a data port. If you want to
get out there and get 2 megabits/second in the UMTS because you're video conferencing that
will drive your purchase of a lessfeatured smartphone. Then we'll have HPC smartphones.
Then what | cdl smartphone HPCs; that is handheld persond computers that you drop an
INT2000 card in. And we may even see HPC servers that are running proximate RF networks
around them. WE Il see cradles for dl of these things so that you can drop your HPC smart-
phone into a cradle in your car and you have voice telephony via speskerphone as well as your
auto-pc functions. We'll see “bluetooth” earsets and payload and protocol conversion per-
formed on a custom basis by servers. We may see credit management. | mentioned the Deut-
scheBank program. | think that will spread rapidly.

| think al of thet is going to happen first in Hong Kong, and in Asa generdly, because there is
the gap between high penetration and low on-line penetration. And that gap is closed most eas-
ily by mobile data devices.

John Ure: I've noticed the 14% on-line in Hong Kong quoted in a number of cases. Just as a
matter of information, the very latest figures that we ve done at the TRP suggest thet it may be
over 30% now.
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By second generation we are referring to the current digitdl GSM network, CDMA or TDMA.
Today we see dready more than 50% penetration in Hong Kong but | think as some of the
other speakers dready mentioned, the data rate pick up is still extremely minima. Less than 1%
or 2%. One of the reasons we believe for this is because the data rate of 9600 is not redly a-
tractive enough to encourage people to use data over the wirdess. Of coursg, it is not enough to
support multimedia and transmission. The second limitation we see is there are sO many stan-
dards available. Even in Hong Kong we have 11 networks and severd standards. TDMA,
CDMA and GSM. No interworking or globaisation can be done a the moment. There's lim-
ited personaization cgpability and aso there' s limits on the service roaming capability. When we
travel around the world we want to enjoy the same service as we enjoy in Hong Kong, but to-
day it's very difficult if not impossble. And it's not an internet-compatible core network. Still
very much circuit-switched base technology.

What are the drivers for 3-G? The is demand for interactive multimedia service picking up, es-

pecidly the web growth in the Internet application environment. There is a strong demand for

persondization together with mobility. Universal service access refers to when we travel around

the world and want to enjoy a “virtua home service” — that is the same qudity as a home. Of
course, we would like to have a top quality service. CD-qudity audio signd is an example, a
DVD type of video. And very much from the business point of view the productivity efficiency is
a0 one of the mgor driving forces. And of course we see dso in some parts of the world, like
Japan, 3-G means alot to capacity in the future. However we adso bdieve that 3-G by itsdf is
not thought to be a success. It needs alot of enablers together so as to ensure that 3-G will be
on the right track.

Some of the areas we believe are very important and positive in terms of future developments:

Semi-conductor development: the processor is going to be more powerful, chesper and
gmaler in gze. This means we will have handy phones that will have wideband/broadband &
pability to surf the net, send a message, read and listen to CD-type quality audio.

User-interface technological development: such as display technology, this will not only give
us amore enjoyable visud feding but dso give us a much more pogtive trend in terms of battery
consumption.

User-interface usage: voice recognition, hand writing technology is dready hot in this indudtry.
| strongly believe that voice recognition gpplications will be very popular in the coming two or
three years.



Multimedia technological development: the compression, like the MPEG4 and MPEG2
technology aready people use alot. We see this as actudly part of the success for the future 3-
G.

Softwar e technology: computer graphics. Virtud redity is coming into the picture. Very im
portant of course is the configurable radio. What we refer to here is a software-controlled con-
figurable radio which can enable a multi-band termina to comeinto redlity.

| P Internet development: is one of the very important directions for the future. And for the 3-G
for the new 1P next generation development and adso mobile IP. We dso see 3-G very much fit
in the development path.

Bluetooth: how can we on the one hand tak to our friends and aso write text in the device.
Bluetooth actudly just fits and that sort of short-range radio technology we believe can have a
magor impact on our daily lives.

Convergence of fixed and mobile telecoms in Hong Kong we are seeing regulatory devel-
opment is very much encouraging competition. This means it will drive operators to dways
move ahead of the othersto try to come into the new area, like 3-G. Thisisa socid trend.

So what are the implications of 3-G? We see 3-G as a globa standard which offers universal
sarvice access throughout the world. 1t can provide at least 384 kilobit / second for the wireweb
area for full mobility and at least 2 megabit/second for an indoor non-mobility environment. It's
akind of broadband multirate service capability.

Virtual home environment: same look and fed anywhere when we want to access home
service even if out of the country.

Security: it enhances security: very much an issue of data integrity. It alows the persondization
of telecoms service to come into the real picture. We can have our own tone set-up that’s dif-
ferent from the others, for example. | see important lessons for us as operators aso. Our role
will probably change. Not just providing a carrier service but rather we will gradualy move into
being service creators of provider environment. And very much involved in the solution integra
tion.

Terminals: and of course we also see mobile terminas and devices playing amgor role. I, my-
sdf, am not surprised if operators like us actudly tep into this termina development environ
ment.

Packet-mode IP mobile networks we cannot avoid this. We see in the future thet it's very
much | P-driven. Packet-switch traffic: it actualy adso highlights some issues. We are looking for
a broadband transmission facility widely available in the whole territory. We need to ensure that



the entry barrier is low which means we need to ensure the transmisson facility can be avalable
to us a a reasonable price. With that it actualy means to Hong Kong as a telecommunications
hub, if 3-G is going to be a success.

Infrastructure: micro-cell, pico-cdl infrastructure which actudly means we can enjoy a 2
megabit environment in the home zone and aso we can enjoy about 384 kilobit/second in the
microcell or macrocdl environment. And of course we will have internet with roaming between
2-G and 3-G and aso multi 1-G standards and networks.

Spectrum requirements to implement a 3-G network HCS hierarchica structure is very im
portant to ensure multirate data cgpability can be covered in the network. With that we believe
that 2x15 megahertz blocks in the pair spectrum and aso 1x5 megahertz block in the unpaired
gpectrum is the bare minimum to support it. Jugt highlight why, in order to implement the hierar-
chica cdl structure we need 2 x 15 megahertz in the pair spectrum. We need a 5-megahertz
block for the pico cell and aso 5-megahertz block in the micro aswell as the macro cell.

Second generation migration to 3-G: There will be a different migration peth. It depends on
different operators strategy of course and we believe there will be very much a phased g-
proach before we actudly offer acomprehensive 3-G network. Very much demanding 2-G and
3-G interworking because when we dart 3-G we believe 2-G 4ill offers a very high qudity
voice network. It doesn’t make sense for us smply to go and replace the 2-G network. Which
drive for the multimodal, multiband termind: operators like us dready have a 2-G network fully
deployed in Hong Kong. We are dso seeing the co-dite between 2-G and 1-G is very impor-
tant to ensure afast rollout. Thisis a possible migration path that operators can adopt. We can
go through from 2-G direct to 3-G, of course. | think, more redigticdly, like usit will go through
“enhanced 2-G network”, likedly GPRS or HSCSD, questionably, before we land at 3-G.

A phased approach: to start with we believe there will be severa idand coverages for 3-G and
then gradudly go to the full-blown 3-G network. The core of the network is connected from the
fixed network PSTN through the 3-G infrastructure, go through the 3-G air interface, and then
connect to the phone. When the cdl actudly is used as a basic voice service the system will e+
able the handover between 3-G and then pass the call back to the 2-G network. However, we
have to see if the data rate is reduced. Just to emphasize on the multimode, multiband termind,
we are dready saying that one of the beauties of 3-G is universa service. Badcdly you can
carry one device and can travel around the world using the same device. Instead today we have
to change device if we travel to a country like Japan or Korea. It's redly achieveable by means
of multimode, multiband terminds. That's why we say it's very important to globdization. The
fact that the frequency dlocation over the world is mismatched like the European dlocetion is
not the same as the US. So we are seeing a multiband which can switch between different fre-
quency bands. It is very important when we travel from Europe to the US. It is actudly a man-
datory requirement for termind suppliers to manufacture these multimode, multiband termind in
the second phase. And the handover between UMTS and GSM is virtualy a day-one require-
ment. Co-gte: SmarTone has carried out a 3-G trid in Hong Kong since April thisyear. We are



in the process of compiling the find report which we will make public by the end of this month
latest. During the trid we focussed on testing what will be the impact between 2-G equipment
and 1-G equipment when they locate together. The result we find is very postive. We don't see
any impact of interference between two types of equipment when they are put together. So it
gave us a very podtive sgnd that we can assume there can be afast rollout 3-G infrastructure,
based on the 2-G infrastructure.

Evolution: we believe that 2-G to 3-G evolution means a new market for the mobile multime-
dia services. There will be a lot of machine-to-machine communications. Mobile e-commerce
will be aredlity. Location data service and aso persondization services. More than that we be-
lieve mobile data will gradudly take over the voice traffic and mobile will be very much the
maingtream. And aso from the transport network point of view the circuit-switch based trans-
port network will gradualy convert and migrate to ATM based broadband network.

The road map: the licence can dready be issued in 2000 and the network may be in service
before 2002. We should try to catch up with Japan and some of the Nordic countries.

As a conclusion, we think there are dready alot of enabler/drivers dready available for 3-G to
use. Mohile interactive multimedia will be the main focus Pecket traffic very much dominant.
Service provider/creator role will play a very important position. We aso see with the 3-G de-
velopment it creates a lot of opportunity for small software houses and venture capital compa:
niesto invest. And redly 3-G will shape our life-style.
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| want to tak alittle bit about remote financid services. Citibank | think throughout the world is
well known for being technologically quite innovative and so we have quite a bit of experiencein
this area. Although most of it so far redly has been on the Internet, rather than with mobile
phones. So sometimes you will see me switching back and forth talking about the two.

Citibank has generaly been recognized as the best, or one of the best at least, within the area of
Internet banking. This particular dide points out Worth magazine. We came out first there. That
was fairly recent. And Smart Money aso recently did a poll and actudly this week Fortune just
did another one. And Citibank in their Internet banking quite consstently comes out number 1in
that area. We continue to get pretty good accolades for services we're providing. That's pri-
marily in the States. Here in Hong Kong Citibank was the first internet banking service in Hong
Kong in November last year. There have been afew others that have joined us since then but |
think we have pretty well the largest usage in that area 1 out of 5 of our banking customers
have used it o it's a pretty good response. In the mobile phone area there are about 4 banks
that are offering mobile phone banking and Citibank is one of those as well. The mohile phone
banking so far has badc transactions (transferring money between accounts, paying credit
cards, looking at balances etc) and has not been too broadly accepted here yet. But at least
we're early in the market for it. That's the good news. Redlly being the bet, from my position,
isredly not good enough. If you look at Citibank globaly we have over 100 million customers
throughout the world. On the Internet the latest numbers show 1.2 million users, using the Inter-
net. So if you look at that from a percentage point of view it's 1%. Frankly that's very low.
Even though we may have some of the best coverageit’s fill not good enough.

Onethird of al bank customers who have opened an on-line bank account in the last 12 months
have since closed their account. | will tell you that is not the case for us. We have got a much
better response rate than that, but that is for al banks in generd. Also when asked why they
discontinued their accounts haf said that they found the Stes too complicated to navigate and
customer service was not satisfactory. Which redly suggests that the importance of ease of use
and that Internet only is not particularly popular right now — you need some service and support
beyond that. In the last year on-line brokerage customers have increased by 53%, insurance
47%, even credit card gpplications 27%. In the same period on-line banking customers have
increased 2%. So | think what we're looking at here is that we think of Internet broking where
clearly the Internet has totaly transformed that industry. It has shaken it up right to the core. If
we look at banking, Internet has done nothing. We ve moved some customers off of traditiona
channds into that but we redly haven't fundamentaly changed the banking industry at al.
Frankly | don't think it will last that way for much longer.



Let's take a look a the business environment and why | say that. The three key driv-
erddements that are driving remote channels, technology, consumer requirements and the busi-
ness environment. And remote channdlsinclude not just Internet but Internet mobile banking and
some of the other devicesthat will be coming onto the market pretty soon.

Business economics: | don't know if any of you know this but Citibank’s corporate god is to
have 1 hillion profitable customers by the year 2012. That's a pretty ambitious objective and

redly there's actually no way we can do that with brick and mortar branches. The cost of
building that many branches is unbelievable and the number of branches we would have to have
would be the same as the number Starbucks Coffee houses there are in the States! If we are
going to look a how we're going to handle, to address that many customers, we redly have to
rethink our digtribution channel, and that means remote banking. At the bottom there | have a
chart that tries to outline the cost of the various channds. It is not exactly the same asthe onein
your TIF handout but broadly it's about the same. I’ ve dso rounded those numbers pretty gen

eraly so you can’'t go back if you're another bank here and use them for comparison, just in
case! What it does show is on the one side you have the types of transactions that involve peo-

ple, where you're usng a human to receive or input the transaction, including manned telephone
sarvice (the least expensive of the three manned services shown). In comparison | have ATM

machines, automated voice systems which tend to be quite a bit less expensve and findly the
Internet. The Internet number there of US$0.01 / transaction is redly the US number. It is actu-

dly a bit higher in Hong Kong as we don't have quite as many people for spreading out the
cost. Mobile banking is not here on thislist because we don't redly know but | would expect it

to be somewhere between the automated voice system and the Internet system, ie, very inex-

pensve. So basicaly remote channels are saving us about 90% in the cost of a transaction and

what that will dlow usto offer some of the sophigticated qudity services that we're offering now
to some of our more vauable customers, right down to the middle and perhaps the top of the
low-end within the banking industry. So from an economic point of view, remote services are
absolutely critica and the only way that we believe we can achieve our corporate objective.

Let'stake alook at the customers for a moment. The customers are actualy demanding mobile
sarvices. I'velisted 4 of the factorsthat are really contributing to that:

Changing lifestyle: | think we dl know that we redlly don’'t have time anymore to find a branch,
goinand gandinline.

Also generdly within the Western countries the amount of wedlth thet’s available has been in-
creasing quite a bit. And the growth in individua wedth requires more active management of
that wedlth. So that is driving people to take more time and more interest in looking after their
money. There's dso just a generd feding the people seem to be having that they need to be
persondly responsible for their own money. | think that’ s because there salot of concern about
whether the penson systems will be there when the baby boomers hit retirement age. It aso
might be just alittle bit of atrend. It's the in-thing to do to say that you have your own broker-
age or banking account to look after your own money. But certainly that is resulting in people
taking alot more interest in their money and they’re not interested in doing that at a branch. H-



naly, the consumer has alot more knowledge about not just banking but aso about technology
and they’re willing to use both of those to manage their money better. So there salot of factors
coming from the customer that are forcing us to do it. At the bottom of this page I've tried to
give you an idea of where the channds are today. Again, I’ ve rounded these numbers broadly in
case there are any bank competitors here. Generdly speaking we' re seeing our remote channels
taking about 60% of our transactions currently. And of that 60%, I’ ve broken it out there be-
tween ATM, automated voice response system and Internet banking. So you can see there that
the ATMs which are consdered a remote channd because there's no person involved il have
the bulk of transactions. | was comparing the ATM machines with Internet banking to see the
kinds of transactions. On an ATM machine you can roughly say that one-third of transactions
goes into these three categories. account baances, taking out money and transferring money to
pay hills. Roughly athird each. That meansthat athird of them are financia or currency transac-
tions, moving money from one place to ancther. If you look at Internet banking transactions, the
vast mgority (a least 95%) are Hill just looking at balances and transactions. So actud cur-
rency transactions don't represent the bulk as yet. | think that reflects the degree of comfort that
customers have with the technology. They're comfortable to look. They fed that if they look at
the baance it’'s the right number but to actualy make a transaction they're il alittle bit nerv-
ous. It took ATM 15 years to get to the point it istoday. | think the Internet will get there alot
faster.

Technology: dl of the speskers today have spent a lot more time on the technology than | will.
Other than to say that technology is critica to our being able to offer these remote channels. If
the technology is not there to offer services of the qudity that our customers expect, we can't
get anywhere. If we look a what has been happening we ve seen tha certainly within the inter-
net we started with the very basics browsing, looking at information — not even persond infor-
mation, just generd. We then saw some financiad data. Typicdly that would actudly be stock
guotes or sometimes we darted to see persond data for an individua customer being made
available. That moved on to smple transactions where we are today with mobile phone banking
in Hong Kong. That is transferring balances from one account to another, paying your credit
cards and other basic things. And findly where we are today with the Internet, some very -
phisticated financia services broking, currency management. Different banks in different areas
are offering pretty wel anything you could want from a financia service somewhere on the In-
ternet. So the services there are redly very sophisticated. On the technology Sde, take a no-
ment and think of Hong Kong. | have some numbers up here. Part of what | did for today was
look at the US numbers. | got athink caled the E-Globa report. It was very interesting because
it had a sdlection of different companies projections for number of Internet users, number of
mobile phones etc and it's just amazing. Even for the current estimate of number of Internet Ls-
ersin the USit ranged from 60 million to 110 million! But the numbers | have here for Internet
population in Hong Kong, 1.25 million, that comes from the latest AC Nielsen report. The nmo-
bile phone population a 3.3 million | have heard today and read in Hong Kong Technology
Pogt. Those are the numbers that we're looking at today. | think that it's been eluded to earlier
but | put the numbers up here percentage. The percentage there where we get such a high num-
ber, at 79%, is a percentage of adult population, 15 and above, for Hong Kong. And 11% for



the US. That number might be a little bit out for the US but you see there's a huge variance
there. In terms of Internet we have 31% which is till lower than the US. So what we see herein
terms of the usage is that in Hong Kong the mobile phone has a sgnificantly higher penetration
than Internet does. Which leads me to believe that use of mobile phone banking is going to be
extremely popular. More popular than it isin the States relative to Internet banking. That covers
the three areas that we look at and why we're doing it. The business issues. And even the tech+
nology I'm looking at it primarily from the business side, as asked to do, but | certainly can, if
there are questions answer some more technical questions later.

Let's tak about mobile financid services specificdly. Ther€'s a quote there: consumers have
gpoken. They want wirdess access. That's coming from Ed Horowitz who is the head of what
we cdl E-Citi. It is our technology group. They are the ones that develop dl kinds of Internet
banking etc. for us. So clearly we are fully embracing the fact that our consumers want to use
mobile phone banking because as a bank we fed we have some of the best products and the
technology to get therein front.

If we look at the mohile devices, Ericsson dso gave the number of 1 billion mobile phonesin 4-
6 years. | dso think that it is key to point out thet it's not just mobile phones, there s a whole
dew of devices out there that are going to be wirdless. And we are very interested in providing
sarvices to dl of them. | actudly saw an example, a prototype, in Singapore which was usng
Bluetooth which had an ear device and a microphone and the handset itsef was in your hands.
On the other hand, within the mobile financid areathere are way too many standards. | think we
just read about 50 of them today. And for a bank we aren’t really here to pick one technology
over the other. So we are moving forward with a specific gpproach, which I'll just briefly ex-
plan. | took dl of the technical complexity out of it 0 there are only 3 boxes left. Bascdly Citi-
bank has purchased an equity interest in a company caled 7/24 Solutions. This is a company
that is providing a mechanism for us to address the issue of so many standards and so many de-
vices. We communicate with them using OFX, which is one of the many standards, but a mes-
sage-based communication about financia information. The record includes what kind of a -
nancid transaction it is and that tells you what kind of datais included. All of our backend sys-
temswill be able to pump out messages according to this standard. So we, as abank, only have
to write to one format. Then 7/24 will take that standard message and will format it for whatever
devices are out there. Now in thisdide | picked 5. Don't go making any assumptions on the five
that | picked. | merdly picked them because | had the little gifts and it seemed to look nice. 7/24
actualy has dl of the various mobile phone standards avallable as wel as SEGA devices, tv
desk tops, they’ve even got some Internet working. So we're going to take that approach. If |
do my job right, Hong Kong will be one of, if not the first Citibank affiliate to go ahead with this
technology. We would like to be out there in front because of what | showed you in terms of the
penetration of mobile phone devicesin Hong Kong.

This is announcement between Citibank and Scenario which is a tedlecoms company from the
Scandinavia area. Ther specidty redly is on PKI and making the mobile phone services secure.
Both bought a sgnificant interest in 7/24 Solutions. | did hear some people taking about PKI



and whether or not that would be something that would be important and they weren't too sure.
| want to assure you that as soon as it becomes usable we' Il be using it. We're pretty strong in
that area

Thislagt dide is an attempt to try to separate what sometimes can be alittle bit confusing, that is
where does internet versus mohile fit in terms of banking services. Thereredly isalot of overlap
in the services but | try to think of the internet where you're taking about a large screen device
that Sitsin one place primarily as control. Yes, it is anytime. You can st down and use that me-
chine 24 hours a day but it isn't redly totally mobile. You've got to be in one place. The one
thing you get out of that, asit’s alarge thing and you typicaly have fast communications, is alot
of detail. A lot of detail about your accounts, or about rates and various other information that
you might want to use, that you're not going to be able to get off of a smal screen mobile de-
vice. The mobile devices on the other hand redly do fit in to the anytime, anywhere category.
You're probably going to get less information on that smaller screen but what you are going to
be able to do is use it anywhere. So the issue of how you position these two classes of devices
becomes quite interesting to us.
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Citibank Named Best Internet Bank

CITIBANK NAMED BEST ONLINE

Citibank was chosen as 1999's best online bank by
Worth Magazine's annual Readers® Choice Survey of
financial services. Approximately 4,000 of Worth's
subscribers responded to the poll. The award follows
on the heels of SmartMoney.com's survey of online
banking, where Citibank took the top spot among
traditional, full-service consumer banks. When it
comes to online banking honors, you won"t catch the
Citi napping.
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Best Is Not Good Enough

K Citigroup has over 100 million customers worldwide.
However, only 1 million (1%) use Internet Banking.

K One third of all bank customers (all banks) who opened
an online bank account in the last 12 months have since
closed their account. (source: Cybercitizen Finance)

K When asked why they discontinued their accounts,
50% said they found the sites too complicated to
navigate and customer service was dissatisfactory.

K In the last year online brokerage customers have
increased by 53%, online insurance services by 47%,
online credit-card applications by 27%. In the same
period online banking customers have increased by 2%.
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Business Economics

Citibank Corporate Goal:
¢ 1 Billion profitable customers by 2012.

We must restructure distribution to meet customer needs and
reduce cost of delivery.
The only way to achieve this objective is through remote channels.

H Remote channels

co0 : - achieve 90% cost

: Significant .

—> Channel savings
Economies Enabling us to offer

services to mid
market segments at
competitive prices.
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Customer Requirements

Contributing Factors

« Lifestyle changes create need for remote channels

« Increasing wealth requires additional management
« Personal responsibility for finances (retirement etc.)
¢ Increased customer knowledge and experience

Usage of Remote Channels Reflect Consumer Confidence

AW 5% Internet Banking

-7 .10% AVR

— Remote YA
Remote |41 Channels 45% ATM
60%
Channels
% of Total Banking Transactions 7
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Technology

Technology Evolving to Support Secured Transactions

Informational 0 Web Browsing

¢ Online Financial Data
¢ Simple Transactions
¢

Transactional Sophisticated Financial Services

4 Rapid Proliferation of remote devices in Hong Kong
- Internet population at 1.25 million.
- Mobile Phone population at 3.3 million.

Penetration of Adult

Populations (15+) Hong Kong usa
Mobile Phone 79% 11%
Internet 31% 38%
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Mobile Financial Services

"Consumers have spoken: they want wireless access.”
Ed Horowitz, Citigroup senior officer and head of e-Citi

4 Explosive growth of mobile devices.
4 1 Billion mobile phones in 4 to 6 years.

Too Many Standards.
- 724 Solutions offers method to
address multiple standards easily.

\

Citibank
Financial
Services

\
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Citibank, Sonera and 724 Solutions

K Aug. 10, 1999 -- Citigroup's e-Citi unit and Sonera Ltd. today
announced they are entering into a strategic partnership with
724 Solutions Inc. to drive secure wireless access to financial
services on a worldwide scale. As part of the agreement, e-Citi
and Sonera will each make a strategic investment in 724
Solutions.

K Analysts predict explosive growth for the mobile device market
in the next few years, with most predicting 1 billion mobile
phones in use in the next four to six years.

K "Wireless banking will be the biggest challenge and opportunity
for financial institutions since the Internet. The highly advanced
applications and insight on financial markets and services of 724
Solutions combined with Citigroup™s powerful global brands and
extensive customer base and Sonera‘s leading-edge wireless
security solutions positions each of us for the significant growth
of wireless banking and brokerage.” warri vatanen, head and founder, sonera smartTrust

Telecoms Infotech Forum Presentation

1

Internet Banking Vs Mobile Banking

0 Market Positioning
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* Anytime
« Anywhere

* Anytime
* Detailed

Overlap

Careful positioning is required to
prevent customer confusion
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Open Discussion
During the discussion period the following points were raised:

A Participant: | was intrigued that you all made particularly strong statements about
what we might call trust management. PKI got a mention at the end so maybe this ques-
tion is how far will 3-G and new technology push PKI issues away from the consumer? If
| try to take it in the order of the three speakers. If we assume a Bluetooth proximate
network, and one component part of that network is a biometric enabled smartcard
authenticator (which exists), how would that then change the need for a digital certificate
mechanism within the proximate network? 1f we then move along to the SmarTone belief
that within a couple of years handwriting and voice recognition, and probably face rec-
ognition, could be part of the phone. So again, the authentication of the individual could
be biometric. The question then I’'m driving at is the mapping from the knowledge of the
individual to the secret key in the digital certificate seems to be pushable away from the
individual. But isit in the bank? Isit in some intermediary, like Hong Kong Post? Or is it
in SmarTone as an operator? Or can we say that PKI, because of this technology is
pushed much further away? And the political footnote is since smartcards are so low
penetration in the US and since mobile phones are so low penetration in the US has
Hong Kong and Asia been mislead about the importance of PKI because Americans don’t
understand 3-G impact on biometric security?

George Darby: I'll respond with a question. Why hasn't SET succeeded, since it's over two
year’s old now and nobody’ s using it? Secure Electronic Transaction was a thing that was sup-
posed to sweep the world with usng any credit card that’s part of the SET organization. My
take is that there will be trust authorities. There will be other trust authorities who are affiliated
with financid ingtitutions and you will trugt a Citibank trugt authority or a USPS trust authority (in
the US the poda service is operding as a trust authority) more than you will trust the Acme
trust authority of the Cook Idands. Not that | have anything againgt the Cook Idands, it's just
not agloba name.

Andrew Congantindis. We ve had a lot of internal discussons on that issue. SET was wiped
out becauseit’s just way too hard to use. We have a SET mdl running on Hongkong Telecom’s
IMS and it’sjust too hard to use. So that’s why that hasn’t got anywhere. What are we doing in
terms of PKI? A scenario from Finland Telecom hasit that a SIM 16k chip can have aPKI on
it and dill have room for banking applications. So you'll be able to have that on your phone.
The good thing about that is your phone is a more inherently secure device, as opposed to the
pc where it’s been quite difficult. The pc is a much more inherently insecure device. Let me give
you an example. Y ou've got your channel to channd encryption with SSL. We actudly add ar
other little piece in there for our internet banking because even insde your pc there' s till a pe-
riod between the keyboard and when it’s encrypted where certain information is open. We add
an extra little piece in there at the front end and then at the back end to keep those secure. So



there’ s quite a bit more work that needs to be done on the pc to get full security. Whereas on
the phone it's built in right from scraich so | think you'll see a tremendous amount of security.

Not to get back to PKI itsdf, you've actudly got two pieces there. The PKI says officidly who

you are and so on. The thumbprint says “I am the right person using it”. Y ou actudly need both.

You can't do one or the other. So, for ingtance, you have smartcards with PKI and with a
thumbprint so that you can say both of those things at the same time. A) this card has the

authority to do whatever and I’'m the right person to be usng it. Because if you just have the

card then somebody ese could take that card. If you just have the thumbprint then you're not

redly sure a any given time what authority you have. So you redly need both.

Stephen Chau: I'd just like to add that as a mobile operator we aso spend alot of time talking
internaly about what we mean by secure transactions. We believe that PKI is one of the ways
forward, of course. And aso we believe strongly that PKI1 within the SIM isin our interest be-
cause it is actua identity within the phone or even the SIM card. And talking about user inter-
face technology like the voice recognition, we very much agree that it actudly identifies you as a
user to utilize the device. Rather than trying to authenticate whether you are alowed to send or
complete atransaction. We see this as different. So it’s not a matter of 3-G or 2-G.

George Darby: | have afootnote. | think smartcards will come to the US with smartphones.

A Participant: (to Citibank) you highlighted the cost of transactions on the Internet as @-
posed to other channels. Clearly it's entirely sdf-serving and so it should be. But what you are
suggesting is that there should be a change in consumer behaviour to serve an interest of the
bank. So fundamentaly, if I’'m a consumer, you're asking me to change the way | do things just
because the cogt to you is lower and you'll be more profitable. That's fine but are you incentiv-
igng me in any way if | were to use any dternative channel? The second question is related to
using the Internet infrastructure to actudly ddiver any service, your wirdess or mobile service
doesn't redly use the Internet structure. It uses another proprietary infrastructure.

Andrew Congantindis. It is absolutely correct the Internet is good for Citibank because it costs
less. But that does not mean that our customers are going there because of that. Our customers
are not going there. They can continue to use any of the existing channels. We have not created
Separate customer sets where you can only use one or the other. So right now it’s totdly volun-
tary. The customers go there because they want to. And an interesting indication that we are
providing a service that these customers want, is the use of the internet is corrdated with the
vaue of that cusomer — the total amount of money that customer has with the bank. Which isto
say that those customers that have more money are spending proportionaly more time using the
Internet than any other customer segment. Which is a convoluted way of saying: we like it be-
cause it saves us money. But we d<so like it because it gives our customers better service. And
that's demongtrated by the fact that our wedthiest customers are using it more than any other
segment.



Your second question is the current mobile phone system is not redlly Internet. |, as a banker,
don't redly care what the technology is. And in fact the further away | can get from worrying
about the technology the better. I'm much more interested in Smply giving transactiond or 1-
nancia services that our customers are interested in. My objective there is to push that worry
onto someone ese which iswhy we ve entered into the jv with 7/24.

A Participant: you say that remote channels do offer lower costs. Does this proprietary
solution of not using the Internet infrastructure lower costs?

Andrew Congantindis. the Internet is one of the ways you can get out from 7/24. Y ou’ve got
your banking transaction on one side that has the information. For example, let’s say you're go-
ing for abaance on one of your accounts. Thisis a baance transaction. Thisisthe account. This
is the customer. This is the baance. Whatever security information. So then we have another
device that then is formatting that one message for dl the different devices ranging from Internet
right through to phone. So that takes the emphass or the responsibility for that off of us. For our
Internet services we are actualy currently going directly to the Internet because that's the most
popular one. We're not doing that today nor do | envison us doing that immediaey through
7/24. But we certainly could.

A participant echoed a comment made about the possible impediment for implementa-
tion of 3-G, that is broadband being expensive. Give you an example. With GSV PCS
you probably have 100 — 1000 base stations to cover Hong Kong and each base station
probably will have an E1 interconnection with PSTN. So you are already paying a lot of
money for interconnection. Now, from an engineering point of view if you go to 3-G with
the same power level and increase in speed, you possibly need about 10,000 — 100,000
base stations to cover the whole of Hong Kong. Now with each station interconnecting
with the ATM network from 45 megabits to 150 megabits you will pay a lot of money for
infrastructure. You'll pay a lot of money for broadband access. Will the broadband access
be one major obstacle in terms of implementation of 3-G?

Stephen Chau: | can only agree. We talk about graduad migration to 3-G. What is the cost
dructure. In particular just to get the transmisson facility from the incumbent fixed operators.
It's not just SmarTone's interest it's redly in the interest of the whole industry to ensure that
wirdess broadband will fly. We think that if dl the industry players work together we should
manage to get the entry barrier down. | guess with the regulator supporting the development of
3-G in Hong Kong that is actudly al the effort we need to put in to ensure a reasonable cost
sructure. We shouldn't try to discourage the development of 3-G in Hong Kong. Also, regard-
ing the number of base dations, our study tdls us it will be more but maybe not two or three-
fold more.

A Participant (to George Darby) you painted a vision for high-end usage for business
workers. Do you envisage that to become a mainstream capability at any point in time
for business workers in mature markets? A comment here is that the prices of desktop



computers are really decreasing at a more rapid rate in the last 12 months than they have
done in the last 5 years and broadband is still going down in cost. So given that do you
see high-end usage model that you painted ever becoming a mainstream capability from
a price point standpoint? And what’ s your take on it for emerging markets?

George Darby: if thereé's a market that’'s going to be important it’s going to be the introduction
of pcs into China and perhaps the way that happens is smartphones that are actudly pcs to
which you attach a keyboard or display. In Japan | think 1-Mode this year is very indructive.
There was no I-Mode until March. In August 1 million phones had been sold, including the de-
velopment of alittle companion device from Sharp (an MT200 — The Communicator) which has
adisplay screen LCD, hdf VGA, and akeyboard and you plug it into your phone. So suddenly
you have at least an HPC cgpabiility as a mobile termind. So | think high-end devices will track
desktop devices very closdly in fact with shorter delay than we have now. We see a 600-
megahertz Pentium [11 now. How soon could there be a mobile version of that and how soon
could it bein something the sze of a Nokia 90007?

A Participant: the speakers seem to overlook one trend, the dual-slot phone. The second
dot can fit a SM card or a smartcard inside a mobile terminal. It can immediately deploy
mobile applications. Do you see that as a trend?

Andrew Congtantindis: | would eventudly like to see that second card be a Citibank credit card
with your credit card information and your Visa cash to pay your phone hill right on it!!

George Darby: current HPCs and PPCs have a pc card dot and a compact flash dot and the
balance seems to be using the pc card for network interface and the compact flash for more
memory. In the future | think the pc card will beaGSM or aUMTS card and the compact flash
dot could be security, a ROM-based application. Compact flash is dready up to 160 mega-
bytes. That should be plenty for PKI plus an application, plus stored value.

Stephen Chau; Our businessis very unusua here. The dud dot phone actudly sill needs some
momentum to push its popularity. There is some project ongoing to work on these dua dot
phones to work on a secure transaction based application, as well as norma SIM usage. But |
don't seein the next 6-12 months time that it will be in any way popular a dl in Hong Kong or
in the world. We have to take await and see approach.

A Participant | just have a question about the market. We've talked a lot about the
technol ogy, the concept and where we're going to go. But I'd like to bring it right back to
Hong Kong and | just wondered if you could give us a brief analysis on how you see the
market developing over the course of the next 18 months. Do you have any feeling who
you think the winners are going to be and who will be the losers from this new move to
3-G? | ask that because one of the first speakers earlier, made a comment which I found
a bit surprising. That it’s not going to be essential to move to 3-G to remain competitive.



My feeling as a non-techy is that this really is something that’s going to be essential. That
you' re going to have to grasp this new technology if you’ re going to compete and win.

Andrew Congantindis: It's not redly a banking question but if you want to know winners and
losers then financid indtitutions that embrace the new technology, particularly as everybody has
one of those devicesin their pocket, the faster we adopt and embrace it that’s going to give us a
compstitive advantage. That’s not quite the answer to your question but it relatesto it.

George Darby: there's dmost a too easy technical answer and that is EDGE is for operators
that don't get aUMTS licence. So, no you don't have to go to 3-G to survive. Another dodgy
technicad answer would be the near-term winner’s going to be GPRS as qoposed to a high-
speed circuit switch because if you're paying by the packet you can leave your device up 7/24
and get your email only when it comesin. And as far asthe bigger picture of whose 3-G tech-
nology will win, I think that was the first pand that had that answer.

Stephen Chau: | think it's actudly quite a debatable question. There's probably two different
views. If you take a look a compression technology today and in the coming future, you can
argue whether 3-G is redlly necessary to actudly come in the picture. But if you take a look
from the other direction, | think 3-G redly is a new concept — an IP based, ATM based,
broadband core network.
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