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… BACKBONES IN ROMANIA

� ROMTELECOM

� MOBIFON

� ORANGE
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ORANGE

� STS – SERVICIUL DE TRANSMISIUNI SPECIALE

� SNR - SOCIETATEA ROMANA DE RADIOCOMUNICATII –

WIRELESS

� CFR TELECOMUNICATII – OVER 4,100 KM O.F.

� TRANSELECTRICA – OVER 3,500 KM OF OPTICAL FIBER

� RDS&RCS – OVER 3,000 KM OF OPTICAL FIBER

� ASTRAL TELECOM
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… USERS / TECHNOLOGY MATRIX

RESIDENTIAL BUSINESS MOBILE CLIENTS

ISDN

xDSL

Cable
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Cable

FO

V-SAT

W-LESS MOBILE

W-LESS FIX

Wi-Fi HOT SPOTS

WiMAX
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… BROADBAND ACCESS : WIRED

� ISDN
� 9,500 ESTIMATED CONNECTIONS COUNTRYWIDE
� LAUNCHED BY ROMTELECOM (NAT’L TELCO) IN SEPTEMBER 2001

� xDSL
� NO OFFER FROM ROMTELECOM
� PROVIDED BY PCNET, DIGICOM, ADISAM TELECOM OVER ROMTELECOM
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� PROVIDED BY PCNET, DIGICOM, ADISAM TELECOM OVER ROMTELECOM
LINES

� LOW DATA RATE UP-LINK (GOOD FOR INTERNET, BAD FOR VPN)

� CATV
� PROVIDED BY CABLE COMPANIES (RDS&RCS , ASTRAL TELECOM, CVR ETC.)
� NO QOS (NO GOOD FOR BUSINESS)
� RESIDENTIAL LOW COST INTERNET ACCESS

���� FO (OPTICAL FIBER)
�HIGH COSTS FOR LOCAL LOOP
�BIG TIME FOR INSTALLATION (AROUND 2 MONTHS)
�AFTER INSTALLATION ���� CHEAP BROADBAND ACCESS TO URBAN NETWORK
�MOSTLY PROVIDED BY RDS&RCS, ASTRAL TELECOM AND EQUANT
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… BROADBAND ACCESS : MOBILE

���� GPRS, HSCSD, EDGE (GSM based)
� LIMITED AVAILABILITY TO SPECIFIC AREAS
� HIGH COSTS
� LIMITED DATA TRANSFER UP TO 100 KBPS
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� LIMITED DATA TRANSFER UP TO 100 KBPS
� PROVIDED BY CONNEX AND ORANGE

���� CDMA – 2000, EV-DO (CDMA based)

� LIMITED AVAILABILITY AND COVERAGE
� HIGH COSTS
� DATA TRANSFER UP TO 2.4 MBPS
� ASYMMETRICAL, NON-GUARANTEED TRANSFER RATES, LARGE DELAYS
� GOOD FOR INTERNET, BAD FOR VPN
� PROVIDED BY ZAPP
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… BROADBAND ACCESS : FIXED WIRELESS (I)

�V-SAT
� HIGH BW AND EQUIPMENT COSTS
� LOW DATA RATE UP-LINK / LARGE DELAY
� REMOTE AREAS, ONLY

�2,4 GHZ / 5.4GHSZ / 5.7 GHZ – UNLICENSED
� NO QUALITY OF SERVICE (QOS)
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� NO QUALITY OF SERVICE (QOS)
� CROWDED SPECTRUM IN BUCHAREST AND BIG CITIES
� PROVIDED BY ALMOST ALL ISP COMPANY FOR INTERNET ACCESS

�WI-FI SPOTS (IEEE 802.11)
�NO QUALITY OF SERVICE (QOS) BECAUSE OF THE UNLICENSED FREQUENCY 
�WI-FI EQUIPPED LAPTOPS
�LAN ORIENTED
�AVAILABILITY LIMITED TO CERTAIN LOCATIONS (SUCH AS HOTELS AND  

AIRPORTS), MOST OF THEM IN BUCHAREST
�PROVIDED BY MOBIFON, ORANGE AND ASTRAL TELECOM
�REPRESENTS THE TESTIMONY OF THE MARKET NEED FOR MOBILE INTERNET
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… BROADBAND ACCESS : FIXED WIRELESS (II)

�3,5 GHZ – LICENSED FREQUENCY
� GUARANTEED QUALITY OF SERVICE (QOS)
� VPN, INTERNET, VOICE, VIDEO-CONF
� WIDE COVERAGE (EX.: ACCESSNET COVERS 150 MOST IMPORTANT CITIES
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� WIDE COVERAGE (EX.: ACCESSNET COVERS 150 MOST IMPORTANT CITIES
NATIONWIDE)

� LICENSED COMPANIES: ACCESSNET, ASTRAL, EQUANT, MOBIFON,

MOBIROM, SNR, POST TELECOM

�26 GHZ – LICENSED FREQUENCY
� HIGH BW / HIGH COSTS
� AVAILABILITY LIMITED CURRENTLY TO BUCHAREST
� THE BASE STATION COVERAGE LIMITED TO A RADIUS OF MAXIMUM 5 KM
� LICENSED COMPANIES: ACCESSNET, SNR, SKYTEL, MOBIFON
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… BROADBAND ACCESS : FIXED W-LESS

THE FUTURE …

� WIMAX (IEEE802.16D&ETSI HIPERMAN)

� QOS THROUGH TIME SLOT ALLOCATION
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� MAN ORIENTED

� OFDM (256FFT) -> NLOS (NON LINE OF SIGHT PROPAGATION)

� FULL DUPLEX BASE STATIONS

� FLEXIBLE BW SLOTS

� MOBILITY SOON (IEEE802.16E IN 2005)

� ALTERNATIVE TO 3G

� LED BY INTEL AND ALVARION
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WIRELESS NETWORK TECHNOLOGIES

ANYWHERE,
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ANYWHERE,
ANYTIME 

COMMUNICATIONS
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WWAN
<15 km 

802.20 (proposed)

MAN
<5 km

70 Mbit/s

WiMAX
New standard for
Fixed broadband

IEEE STANDARDS

EU EU -- CEEP SEMINAR                                              CEEP SEMINAR                                              November 29November 29thth. 2004                                 BRUSSELS . 2004                                 BRUSSELS -- BELGIUMBELGIUM

10

70 Mbit/s

802.16a/e

Fixed broadband
Wireless.  Trying to do
for MAN what Wi-Fi
did for LAN.

WLAN
<100 m

11-54 Mbit/s

802.11a/b, e, g

Wi-Fi®

Includes 802.11a/b/g.
Products must be
Approved for
Interoperability by the
Wi-Fi Alliance. PAN

<10 m
~0.25-100 Mbit/s

802.15.1 (Bluetooth)

802.15.3 (UWB) *

802.15.4 (ZigBee)** *   UWB: 100 Mbit/s
** ZigBee: 250 kbps
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350

400

450

500

WORLDWIDE REVENUES SPLIT BY 2008
(Billions)
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Source: IDC, Pyramid, Visant Strategies, ABI, EMC, Telecompetition
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802.20
MOBIL

(VEHICULAR)

2G/2.5G

M
O

B
IL

IT
Y

802.16e

BAND
WIDTH
(MHZ)

2G/2.5G 1.25

1xEVDO 
1xEVDV
802.20

1.25

BANDWIDTH
ASSUMPTIONS

WWAN
(IMT-2000)

Wireless Data Standards
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BUCURESTI                         BUCURESTI                         18 NOIEMBRIE 200418 NOIEMBRIE 2004

FIX
(STATIONAR)

PEDESTRIAN
(NOMADIC)

2G/2.5G
Cellular

M
O

B
IL

IT
Y

802.16a
(WiMAX)

HSDPA 5

802.16 20

BLUE  
TOOTH

79 x 1 
MHz

UWB > 100

(IMT-2000)
cdma2000 ® 1xEV-DO,
cdma2000 ® 1xEV-DV

3.1

WCDMA HSDPA

802.15.1
(Bluetooth)

802.11
(WLAN)

802.15.3a
(UWB)

0.1 1.0 10 100

PEAK DATA RATE PER USER (MBITS/SEC.)

COMMERCIAL

PROPOSED

___
- - -
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Licensed

*Unlicensed

CDMA
1.9

WCDMA
2.1

GSM
900

CDMA
800

CDMA
1.7

802.15.1
Bluetooth

2.4

TD-SCDMA
2.1

802.15.3a
UWB

3.1-10.6

802.16

SPECTRUM ALLOCATIONS CRITERIA
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•THE USE OF UNLICENSED SPECTRUM
CREATES INTERFERENCE ISSUES

� AFFORDABLE COVERAGE IS KEY
IN WIRELESS TELECOMMUNICATIONS

���� LOWER FREQUENCIES ARE BEST POSITIONED

29GHz11GHz5GHz2GHz1GHz

CDMA
450

GSM
1.8

800

cdma2000®

450, 800, 1.7, 1.9, 2.1

2.4

802.11 b, g
Wi-Fi
2.4

802.11 a, e
Wi-Fi
5.0

802.16a, e
WiMAX

2-11

802.16a, e
WiMAX

5.8

802.16
LMDS
28-29

Licensed &
*Unlicensed
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TECHNOLOGY CHOICES
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IS-95-A TIA/EIA-95-
B

May 1995 March 1999

J-STD-008
integrate

d
1xEV-DV

CDMA STANDARDS
EVOLUTION

VOICE-CENTRIC
STANDARDS
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CDMA2000
Rev 0

CDMA2000
Rev A

CDMA2000

Rev B

CDMA2000
Rev C

July 1999              March 2000            May 2002 May 2002 March 2004

1xEV-DO
C.S0024

October 2000

DL: 2.4Mbps

UL: 153.6 kbps

CDMA2000

Rev D

1xEV-DO 
Rev A

C.S0024-A

April 2004

DL: 3.1Mbps

UL: 1.8Mbps

See:http://www.3gpp2.org
/Public_html/specs
for specifications

DATA-CENTRIC
STANDARDS
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VOICE CAPACITY COMPARISON
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THE NATIONAL EMPLOYERS’ FEDERATION OF 

THE PUBLIC UTILITIES OPERATORS OF ROMANIA

DATA RATES COMPARISON
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WIRELINE VS. WIRELESS DATA RATES
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WIRELESS MOBILE DATA FORECAST
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DOWNLOAD TIME REQUIRED FOR 3MB
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COST PER MEGABYTE COMPARISON
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THE NATIONAL EMPLOYERS’ FEDERATION OF 

THE PUBLIC UTILITIES OPERATORS OF ROMANIA

���� GENERAL CONSIDERATIONS
�100.000 BROADBAND SUBSCRIBERS (BUSINESS & RESIDENTIAL)
�AVERAGE EXPENSES IN 2004

� DIAL – UP CONNECTION : 19 USD
� BROADBAND CONNECTION : 86 USD

… THE MARKET
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� BROADBAND CONNECTION : 86 USD

���� BUSINESS SEGMENT (I)
�ABOUT 1,500 COMPANIES: AT LEAST MIN. 1 ADDITIONAL POINT OF

PRESENCE
�ABOUT 11,000 POINTS OF PRESENCE NATIONWIDE
�REQUIRES BIDIRECTIONAL TRAFFIC FOR VPN’s
�24,868 COMPANIES: “ALWAYS-ON” CONNECTIONS
�41% OF COMPANIES WITH DIAL-UP CONNECTION ���� “ALWAYS-ON”;

63.6% OF THOSE ���� “BROADBAND” (BB)
�35.2% OF COMPANIES WITH ”ALWAYS-ON” CONNECTION (7.8%

FROM TOTAL No. OF COMPANIES) - “BROADBAND” USERS
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THE NATIONAL EMPLOYERS’ FEDERATION OF 

THE PUBLIC UTILITIES OPERATORS OF ROMANIA

… THE MARKET  – BUSINESS SEGMENT (II)
INTERNET PENETRATION 59.2% 66,197

DIAL-UP 35.2% 39,360

FIXED TELEPHONY 25.0% 27,955

GSM/GPRS/CDMA 5.3% 5,926
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GSM/GPRS/CDMA 5.3% 5,926

ISDN 4.9% 5,479

ALWAYS-ON 24.0% 26,836

CABLE 10.4% 11,629

RADIO 4.5% 5,032

FO 4.3% 4,808

LEASED LINES 3.2% 3,578

xDSL 1.2% 1,342

VSAT 0.4% 447
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THE NATIONAL EMPLOYERS’ FEDERATION OF 

THE PUBLIC UTILITIES OPERATORS OF ROMANIA

… THE MARKET  – RESIDENTIAL & MOBILE USERS (I)
���� RESIDENTIAL MARKET
� 37% RESIDENTS WITH DIAL-UP ���� “ALWAYS-ON”
� ABOUT 15 PC’s / 100 INHABITANTS
� POOR ACCES TO TELECOM INFRASTRUCTURE FOR 50%

OF RURAL POPULATION
� BOOM FOR LOCAL METROPOLITAN & NEGHBORHOOD DATA
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� BOOM FOR LOCAL METROPOLITAN & NEGHBORHOOD DATA
TRANSMISSION

� 35% OF SUBSCRIBERS USING “ALWAYS-ON” CONNECTION (34.560
REZIDENTS) HAVE BROADBAND CONNECTIONS

���� MOBILE USERS MARKET
� MAINLY BUSINESS PEOPLE WITH LAP-TOP
� ZAPP: EV-DO TECHNOLOGY
���� ONLY INTERNET
���� SPEEDS UP TO 2.4 Mbps – NON-GUARANTEED TRAFIC

� MOBIFON, ORANGE: GPRS, HSCSD & EDGE TECHNOLOGIES
���� LIMITED AVAILABILITY FOR SPECIFIC AREAS
���� HIGH COSTS; SPEEDS UP TO 100 Kbps
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THE NATIONAL EMPLOYERS’ FEDERATION OF 

THE PUBLIC UTILITIES OPERATORS OF ROMANIA

… THE MARKET  – RESIDENTIAL & MOBILE USERS (II)
INTERNET PENETRATION 12.2% 495,074

DIAL-UP 81.4% 396,331

FIXED TELEPHONIY 74.3% 353,832

GSM/GPRS/CDMA 8.6% 40,935
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GSM/GPRS/CDMA 8.6% 40,935

ISDN 0.3% 1,564

ALWAYS-ON 18.6% 98,743

CABLE 14.1% 76,631

RADIO 0.8% 3,840

FO 2.9% 14,012

LINII INCHIRIATE 0.4% 2,096

xDSL 0.3% 1,564

VSAT 0.1% 600
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MOBILE MARKET PENETRATIONMOBILE MARKET PENETRATIONMOBILE MARKET PENETRATIONMOBILE MARKET PENETRATION
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“POSTPAID / PREPAID” “POSTPAID / PREPAID” “POSTPAID / PREPAID” “POSTPAID / PREPAID” SEGMENTATIONSEGMENTATIONSEGMENTATIONSEGMENTATION
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TELECOMMUNICATION MARKET TELECOMMUNICATION MARKET TELECOMMUNICATION MARKET TELECOMMUNICATION MARKET SEGMENTSSEGMENTSSEGMENTSSEGMENTS

COUNT EXPECTA-

TIONS

NICHES FOR NEW

OPERATORS

CORPORATE

>200 
EMPLOYEES

3.100

EXTREMELY 
CHEAP 
OFFERS

MOBILE DATA POSTPAID SERVICES

(COMPETITION ON VOICE 
SERVICES BEING OBSTRUCTED
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EMPLOYEES
OFFERS SERVICES BEING OBSTRUCTED

BY THE INTERCONNECT FEES)

MEDIUM SIZE CO.

50-200 SALARIATI
7.700

CUG OFFERS

CHEAPER 
PRICES

THAN 
RESIDENTIAL 

VOICE & DATA

POSTPAID & PREPAID

SERVICES

SMALL SIZE CO.

6-50 EMPLOYEES
52.400

HOME OFFICES

< 6 EMPLOYEES
720.000

RESIDENTIAL 
11.000.

000

PREPAID

OFFERS

FIXED BROADBAND DATA

(GROWTH POTENTIAL FOR VOICE 
& DATA PREPAID SERVICES)
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���� CONNEX (MOBIFON)

� OFFERS: MOBILE TELEPHONY, VPNs & INTERNET

� USE MAINLY GPRS, HSCSD, FO, FIXED WIRELESS 3,5 & 26 GHZ

� STRENGTHS: FO BACKBONE FO, MOB. TELEPHONY BASE OF CLIENTS

MAJOR PROVIDERS (I)MAJOR PROVIDERS (I)MAJOR PROVIDERS (I)MAJOR PROVIDERS (I)
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� STRENGTHS: FO BACKBONE FO, MOB. TELEPHONY BASE OF CLIENTS

� CLIENTS: BUSINESS (31.1% DIN NR TOTAL Co) & RESIDENTIAL MARKET

� DATA CLIENTS: > 1,000; 31.1% OF ALL COMPANIES (all connections)

� 3.9% OF ALL: “ALWAYS-ON” CONNECTION

���� ORANGE (MOBIROM)

� OFFERS: MOBILE TELEPHONY, VPNs, INTERNET

� USE MAINLY GPRS, EDGE, FIXED WIRELESS 3,5 & 26 GHZ

� STRENGTHS: FO BACKBONE, MOB. TELEPHONY BASE OF CLIENTS

� CLIENTS: BUSINESS & RESIDENTIAL MARKET
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���� ZAPP
� OFFERS: MOBILE TELEPHONY, MOBILE DATA & INTERNET
� USE MAINLY CDMA 2000 & EV-DO
� STRENGTHS: MOBILE SUBSCRIBERS DATA BASE
� CLIENTS: BUSINESS & RESIDENTIAL MARKET

MAJOR PROVIDERS (II)MAJOR PROVIDERS (II)MAJOR PROVIDERS (II)MAJOR PROVIDERS (II)
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� CLIENTS: BUSINESS & RESIDENTIAL MARKET
� 8.2% FROM TOTAL No. of COMPANIES (ALL CONNECTIONS)
� 10% FROM THE TOTAL No. OF DIAL-UP CONNECTIONS

���� ROMTELECOM (ARTELECOM)
� OFFERS: TELEFONIE FIXA, VPNs, INTERNET, LEASED LINES
� USE MAINLY WIRED SOLUTIONS, ISDN – 4.1M LINII TELEFONICE
� PUNCTE TARI: NATIONAL WIRE & WIRELESS BACKBONE, FIXED

TELEPHONY BASE OF CLIENTS
� CLIENTS: BUSINESS & RESIDENTIAL MARKET
� 2.3% FROM TOTAL No, OF COMPANIES (ALL CONNECTIONS)
� 3.2% FROM THE TOTAL No. OF DIAL-UP CONNECTIONS



THE NATIONAL EMPLOYER’S FEDERATION OF THE GENERAL INTEREST THE NATIONAL EMPLOYER’S FEDERATION OF THE GENERAL INTEREST THE NATIONAL EMPLOYER’S FEDERATION OF THE GENERAL INTEREST THE NATIONAL EMPLOYER’S FEDERATION OF THE GENERAL INTEREST 

SERVICES operators OF ROMANIASERVICES operators OF ROMANIASERVICES operators OF ROMANIASERVICES operators OF ROMANIA

ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF ACCESS TO THE INFORMATION SOCIETY IN THE EUROPE OF 2525252525252525

THE NATIONAL EMPLOYERS’ FEDERATION OF 

THE PUBLIC UTILITIES OPERATORS OF ROMANIA

���� TELECOMUNICATII CFR (ROMANIAN RAILWAYS Tc)
� OFFERS: VPNs, INTERNET, FIXED TELEPHONY, INT’L CARRIER

� USE MAINLY FO BACKBONE & SYNCHRO NETWORK with

Cesium Atomic Clock

STRENGTHS: MODERN O.F. NATIONAL BACKBONE & ATM

MAJOR PROVIDERS (III)MAJOR PROVIDERS (III)MAJOR PROVIDERS (III)MAJOR PROVIDERS (III)
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� STRENGTHS: MODERN O.F. NATIONAL BACKBONE & ATM

� CLIENTS: MAINLY CFR COMPANIES - 40,000 SUBSCRIBERS

� NATIONAL CARRIER NATIONAL FOR STATE & PRIVATE INSTITUTIONS

� BORDER-TO-BORDER CARRIER FOR INT’L TELCO’s

���� S N R (NAT’L RADIOCOMMUNICATIONS COMPANY)
� OFFERS: VPN’s, INTERNET, LOCAL & INT’L TELEPHONY

� USE MAINLY FIXED WIRELESS IN 3,5 GHZ AND 26 GHZ

� STRENGTHS: W/LESS BACKBONE & ATM

� CLIENTS: BUSINESS MARKET
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���� RDS/RCS & PCNET
� OFFERS: VPN’s, INTERNET, LOCAL & INT’L TELEPHONY
� USE MAINLY O.F. & CATV
� STRENGTHS: 3,000 KM O.F. BACKBONE, NAT’L CATV NETWORK
� CLIENTS: BUSINESS & RESIDENTIAL MARKET

53.8% FROM ALWAYS-ON CONNECTIONS FOR RESIDENTIAL MARKET

MAJOR PROVIDERS (IV)MAJOR PROVIDERS (IV)MAJOR PROVIDERS (IV)MAJOR PROVIDERS (IV)
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� CLIENTS: BUSINESS & RESIDENTIAL MARKET
� 53.8% FROM ALWAYS-ON CONNECTIONS FOR RESIDENTIAL MARKET
� 37.1% FROM ALL CLIENTS WITH ALWAYS-ON CONNECTION
� 28.2% FROM TOTAL No. OF COMPANIES (ALL CONNECTIONS)

���� ASTRAL TELECOM
� OFFERS: VPN’s, INTERNET, LOCAL & INT’L TELEPHONY
� USE MAINLY O.F. & CATV
� STRENGTHS: O.F. BACKBONE, NATIONAL CATV NETWORK
� CLIENTS: BUSINESS & RESIDENTIAL MARKET
� 28.5% FROM ALL ALWAYS-ON CONNECTIONS PT. FOR RESIDENTIALS
� 25.1% FROM ALL CLIENTS WITH ALWAYS-ON CONNECTION
� 20.5% FROM TOTAL No. OF COMPANIES (ALL CONNECTIONS)
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THE PUBLIC UTILITIES OPERATORS OF ROMANIA

���� accessNET INTERNATIONAL

� OFERS: VPN’s, INTERNET & CLOSED-GROUP TELEPHONY

� USE MAINLY FIXED WIRELESS IN 3,5 GHZ SI 26 GHZ

� STRENGTHS: LOCAL LOOP IN > 150 MUNICIPALITIES & CITIES

MAJOR PROVIDERS (V)MAJOR PROVIDERS (V)MAJOR PROVIDERS (V)MAJOR PROVIDERS (V)
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� STRENGTHS: LOCAL LOOP IN > 150 MUNICIPALITIES & CITIES

� CLIENTS: BUSINESS MARKET

� DATA CONNECTIONS: > 1,300

���� EQUANT

� OFFERS: VPN’s, INTERNET

� USE MAINLY O.F. & FIXED WIRELESS IN 3,5 GHZ

� STRENGTHS: NATIONAL COVERAGE

� CLIENTS: BUSINESS MARKET
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