@{ag»

BReATH workshop: “Promoting Broadband in NMS EU count ries and Greece”

Broadband Initiatives

Presenter: Prof. Liljana Gavrilovska , PhD
Faculty of Electrical Engineering
Institute of Telecommunications
Center for Wireless and Mobile Communications (CWMC)
University “Ss Cyril and Methodius”-Skopje
lilana@etf.ukim.edu.mk

September 4, 2006, Athens



" S @{a2K”

Outline

We are...
Situation on the telecommunication market

Broadband initiatives
Broadband boosters
Strategy

Conclusions: foreseen problems

BReATH workshop: Promoting Broadband in NMS EU count  ries and Greece



2,048,624 population for 2006, according to www.world-
gazeteer.com

25,433 sq km - Population density is 81 persons per sq km
Capital Skopje: 600.000 inh.

GNI per capita for 2005, Atlas and PPP method: US$2830 (106%")
and Int.Dollars 7080 (102th) (middle income, Source:
siteresources.worldbank.org/DATASTATISTICS)
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GDP Growth, % per annum

Source: Statistical Biro book, 2005

BReATH workshop: Promoting Broadband in NMS EU count  ries and Greece



Qéw)
GDP growth in 2005 by components

Source: Statistical Biro book, 2005
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DAI Index : Infrastructure, affordability, knowledge, quality, usage*

The Digital Access Index (DAI) distinguishes itself from other indices by including a number of new variables, such as education and
affordability. It also covers a total of 178 economies, which makes it the first truly global ICT ranking.
Source: ITU Digital Access Index: World's First Global ICT Ranking

Education and Affordability Key to Boosting New Technology Adoption, ITU Press Release, Geneva, 19 November 2003
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Source: devdata.worldbank.org/ict/mkd ict.pdf
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Internet penetration

Internet use: 27% YEAR | USERS | %OF SOURCE

Computer use: 43% $|%IID\IULA

Less tha 10% households have

Internet access™ 2000 | 30000 |1,5% ITU
Skopje:

0

48% have computers in their home 2002 100000 | 5% ITu
21% have home internet access
Last six months growth in Internet 2004 | 392671 |19,2% |SSO

users Is 8%.

- 0) *

*Source: http://macedonia.usaid.gov; Internet and 2006 21%

Computer Usage Survey, May 22, 2006

*|CT Assessment for USAID/MACEDONIA in

Preparation for Usaid Graduation, May 2005
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Distribution of Internet users

3464 6928

1386

2771

B Dial up PSTN B Dial up ISDN OADSL B Wireless O Cable O DK/NA

Source: Needs and Demands of Residential Users for Internet Services, Stratum Research, February 2006, p. 145
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Why mobile broadband?

Long-term price decline and VolP competition will eventually turn voice into low-margin service
Aggressive competitors (e.g. T-mobile, Cosmofon, Onnet, Neotel) particularly in the major account segment

New BWA technologies can support new entrants with fast and relatively inexpensive network rollout and service
offerings (high speed data and VolP)

BWA market offers potential for future growth — new revenue stream

Laptop prices are dropping significantly creating increasing demand and larger potential base for mobile internet
users

(I;/Iore in&_ernet ‘gadgets’ are appearing on the market. From i-pods to mp3 players they are more and more bandwidth
emanding

New BWA technologies are opportunity to be the driver of mobile internet business
Broadband wireless access on wide geographical area with very affordable deployment investment

Offer additional value to our major accounts through package offers (“triple- play”: voice+data+media content).
Access technology is transparent to customer

Increase customer loyalty (retention) and attract high-end users
Keep potential internet users within the Group
GSM Radio infrastructure ready to be used for other wireless technologies without significant site preparation costs

Enable advanced applications
Create new market opportunities
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What services can be offered?

High-speed mobile internet access — performance comparable with wireline ADSL, but
with mobility as premium value

Multimedia content services

Multimedia streaming (live video and audio broadcast)

E-commerce, M-commerce and other secure, transaction-based applications
Video-telephony and video-conference

VoIP (Voice over IP)

VPN (Virtual Private Network)

On-line gaming

Location based services

Telemetry

Public safety applications (security, surveillance, video alarms, police and EMS video
applications)

Other special applications that require higher bandwidth
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Broadband initiatives

New competitors are emerging with intent to offer high speed data and VolP services

Most of the internet service providers aim toward employment of new broadband internet
technologies, by offering cable, wireless or satell Ite Internet access .

Many potential applicants for license on 3.5GHz spectrum.
Several companies offer broadband Internet access services:

Telekabel offers broadband Internet access through its cable infrastructure , along with
cable TV, and is now experimenting with VolP services.

On.net offers wireless broadband Internet access through its Wi-Fi and WiMax networks , in
addition to dial-up Internet access. On.net also offers VolP services for international calls,
and there is speculation it is planning to offer Wi-Fi-enabled cell phones.

Wireless broadband technology is tested by few ISPs in Macedonia (ONnet, MOL and
Neocom (Neotel)). At the beginning it is being used for access network and mainly for point-
to-point connections  for providing broadband services (Internet), but it will also offer
possibility for point-to-multipoin  t service delivery and VolP.

Cosmofon — announced second fixed operator and ISP. Indications that Cosmofon is
planning to introduce broadband using UMTS technology  in 2006;

Onnet — provided high speed internet connectivity to all primary, secondary schools and
dormitories. Using that project Onnet built nationwide wireless backbone infrastructure and
access network ready to be offered to all customers for broadband internet use. Aggressive
market offensive expected in 2006;

Neotel — is a new ISP using WiMax technology. Broadband internet access already offered to
some companies in Skopje. Still limited in Skopje. Building nationwide backbone network for
entering leased line business. 80% of Skopje covered with fiber optic backbone network

Dasto — announced building nationwide microwave backbone infrastructure  to enter the
leased line business.
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Broadband Services

Currently main technologies used to deliver broadba nd services: DSL,
Metro Ethernet, Cable modems, and broadband wireless (WiMax and WI-
Fi); over satelltte 3G platforms, wireless technologies using radio spectrum
(rural areas)

Fix operator : MakTel; 89% of householders have telephone through fixed
lines provider (aprox. 600 000 subscribers)*

Two mobile operators : T-mobile (800 000) and Cosmofon (300000); GSM,
GPRS and EDGE

CATV providers (Telekabel, Kadis, MakSat, Zora..); Connection fee: free-
50Euros; Monthly fee:6-7 Euros

Internet-CATYV providers : (Telekabel, Kadis/Fox, Kadis business) 512/64
to 512 kbps; CF/MF25-100Euros/

ISP companies : (On.net, MOL, SONET, Kujtesa, ...); 128/64kbps —
512/512kbps; CF/MF: 20Euros — 100Euros

New providers : Neotel, Cosmofon, SITA

Source: *ICT Assessment for USAID/MACEDONIA in Preparation for Usaid Graduation, May 2005
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Broadband subscribers

MakTel holds 100% of the ADSL market, which
Is 66% of the broadband market : :
’ Broadband subscribers in

The number of cable subscribers is growing Macedonia
rapidly (especially for TELEKABEL that builds Wireless DA
image as a firm and high quality for reasonable 800 200
prices service provider Cable % 2%

3000 L

The competition is aggressively developing 25%
WiMax and WiFi networks over which they can \
offer broadband services. In the first phase the
business customers are the primary target — pilots
with residential customer are ongoing.

Not much local broadband content (music, video 7946
download, on-line gaming, libraries...) 66%

idividi.com.mk is the leading Internet portal in
Macedonia together with on.net.mk

Sources: Maktel sales reports December 2005; Maktel competition analysis
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Important projects:
world’s first national wireless broadband network

Macedonia Connect (USAID project, 2004-2007); China donation, On.Net
networking (512K upload and download)

Budget: 1.2 Mil. Euros;5300 computers, 300 printers, educate teachers, etc.

View of the On.Net wireless backbone network
Sites supported by the project
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Regulations In electronic
communications

Liberalization policy (1/01/2005)

Competent bodies for regulating issues in the field of electronic
communications are:

MINISTRY OF TRANSPORT AND COMMUNICATIONS, prepare the
legislations and carry the politics competent for issues in the field of
electronic communications;

AGENCY FOR ELECTRONIC COMMUNICATIONS, established in

2005 as an Independent Regulatory Body (promote efficient _
competition, supervise infrastructure investments, efficient use of radio

frequences, no-discrimination policy, etc.)

New regulations (harmonized with ITU and CEPT) are determined in
ELECTRONIC COMMUNICATIONS LAW (18/02/2005)
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New legislative

Law on electronic communications

Notification procedure

Electronic communications networks and services
Ensuring competition

Radio frequency spectrum: new National Frequency
Allocation Table

Numbering
Supervision
Other laws

Source: http://www.aec.mk
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Ensuring competition

Interconnection
Unbundled access to local loop
Access

Rules on the manner and procedure for provision
minimum set of leased lines

Decision for determining relevant markets
Rules on Carrier Selection and Carrier Pre-Selection

LAW ON PROTECTION OF COMPETITION
Commission for protecting the competition

Source: http://www.aec.mk
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Radio spectrum allocation:

New National Frequency Allocation Table adopted on 28.12. 2005

Request for 450MHz band rejected due to governmental use of the spectrum

410MHz and 870MHz allocated for mobile broadband use (F-OFDM). If going with
F-OFDM, Mobimak (T-mobile) has to apply for licensing 3 x 1.25MHz carriers on
either 410MHz or 870MHz band

900MHz band used half by Mobimak, other half by Cosmofon.
862-960MHz band can be used for UMTS in the future
1800MHz band reserved for GSM/DCS1800. It can be used for UMTS in the future

2100 MHz band reserved for UMTS. No announcement for starting UMTS
licensing process. However, it could be initiated upon operator’s request

2400 MHz unlicensed band, used mainly for WiFi and wireless backhauling. Used
by Onnet for their national broadband network

3500 MHz — allocated for Fixed BWA. Licenses will be granted through public
auction or tender because of high interest. 3-4 licenses will be given for national
coverage (5-6 x 3.5MHz carriers) and several others for regional coverage (up to 4
x 3.5MHz carriers). Auction or tender announcement expected in Feb-Mar 2006
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Strategy

Follow future market development

Continue to extend coverage as first step to true
broadband services (e.g. Wi-Fi hot spots)

Technology watch about possible rollout in other
countries (frequencies, F-OFDM, UMTS, etc.)

Gradually migrate from 2G to 3G services
Intensify the Agency 3G licensing process
Prepare business cases for new technologies

Fix-mobile synergies in offering broadband
services
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Technology Overview

Broadband access technologies

Fix Mobile

wireless \
WiMAX Flash-OFDM \

Flash-OFDM UMTS (HSDPA) \

UMTS (HSDPA)

WiFi (WLAN)
| WIMAX
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Technology Comparison
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Max speed 3.2 mbps/1.25MHz 3.5 mbps/5MHz available 5.8 mbps/3.5MHz
now
14 mbps/5MHz in near
future
Coverage outdoor and indoor outdoor and limited indoor outdoor only
Operating band 410MHz or 870MHz 2.1GHz 3.5 GHz
Mobility yes yes no
CPE needed no no yes
Radio equipment Q3-Q4 2006 Q1 2006 Q4 2005
availability
Type of terminals desktop modem, PC PC card, mobile phone, CPE

available

card, PDA PDA
Global standard no (proprietary) yes yes, in progress
Cost relatively inexpensive expensive inexpensive
QoS support yes yes, limited yes
IP based yes no yes
Complexity low high middle
Deployment scale low high middle
Commercially 2004 2006 2005
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Digital broadcast

Transition towards the digital
broadcasting: finished until 2015

Foreseen services: digital terrestrial
broadcasting; mobile video, Internet and
music; DVB-H and HDTV
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Problems and barriers

Liberalization is a slowly going process

High expenses without previous existing
Infrastructure (however the third mobile operator
will be soon announced)

Still long formal procedures
Part of legislation still under discussion

Some case study for investments (Agency for
electronic communications) are unrealistic to
attract new companies
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Thank you...
Questions?
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