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%S%) ratet Faarcotios fa b o u missRiA

A to create the conditions for further developmentof electronic
communications through cutting-edge ICSs, as well as the
balanced development within the whole territory of the
Republic of Serbia

A to create the conditions for the equal and non-discriminatory
operation of all market participants in both technological

(network neutrality) and economic(market economy)terms

A to ensure further developmentof electronic communications
through mechanismsfor enhancing competition (ex ante) and
where necessarymarket regulation aswell (ex pos)

A to ensureoverall protection of rights of all market participants,
end-users especially,with the aim of providing modern, high-
quality and costbasedservices
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<l S PENETRATION

Republic Agency for
Blectronic Communications

Number of subscribers (in thousands)
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QES%) RATEL ICT DEVELOPMENT INDEX

This Index combinesl1l indicators
divided into three subindices

A ICT infrastructure and access

A ICT use (primarily by individuals, — o
but also households and (i Jﬁ;ﬁ*&% Tk
undertakings) and the intensity of _ s
use e

A ICT skills (or human capacity (G(C;ffm’\l
necessary for the effective use of N
ICTs)

IDIIndex value for Serbia Rank(total of 159 countries)

2008 4.23 53

2010 5.11 50

Source RATEL
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02 it HOW INVESTING IN BROADBAND
g = CAN BOOST ECONOMIES
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fg EATEL STRATEGIC GOALS - SERBIA

A Enhancement of competition within the electronic communications
market

Implementation of new technologies
Digital televisioni ASO

4G mobile technology LTE

Fiber ToTheHomei FTTH, etc.

To o o Do Do

The aim of the Strategy for the Development of Broadband in the Republic
of Serbia until 2012s a 20% broadband penetration rate

(the total of 1.2 million connections)

4AMDb/s in fixed networks

512kb/s in mobile networks

To I

A Efficient management of the radio frequency spectrum (digital dividend)
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The Report hasbeenpublished:

in English, French, Spanish, Russian,
Chinese and Arab language by the

International Telecommunication Union L

o I‘B,UDUCNOST IZGRADENA NA
(ITU) and UNESCO | o $IROKOPOJASNIM
in Serbian language by the Republic AT KOMUNIKACIJAMA
Agencyfor Electronic Communication e oS ADSTITL

2010 E M AMLZZR:

RRBTEARE |

UN IMPERATIVO DIRE

AVANZAR HACIA
UN FUTURO
CONSTRUIDO EN
BANDAANCHA

LAVENR EST AU
LARGE BANDE

A 2010 LEADERSHP IMPERATIVES
IHE FUTURE BUILT ON

BROADBAND

A REPORT BY THE BROADBAND COMMISSION I" iiiii
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(‘n,, i |NFORMATION SOCIETY
s
J KNOWLEDGE -BASED SOCIETY

A developed Information Society implies

Ae-Administration
Ae-Commerce
Ae-Justice
Ae-Health
Ae-Education, etc.

AAN open, available and qualitybased Internet access is a
prerequisite for the development of the Information Society
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s rarec - Access Network Requirements

MJ\

A Broadband access has become a basic provision in homes and business

1. All IP Service Support

AIP service awareness.

AIMS/NGN functionality.

ASuperior reliability & QoS

AEnd to end management of network.

AUNI i mitedo Bandwi dt h

AAdvances infilast miled connection (i.e. VDSLFTTH).
AHigher speed platform.

ASmart outside plant solution.

AHigh bandwidth in-building technologies.

Triple Play 1T Broadband for All

AStandards and open interfaces.
AFull range of CPE solution across technologies.
AZero-touch provisioning and assurance.

SEE Digital Conference, Brussels, December 2011
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C/’ > raTELEFFECTS ON NATIONAL ECONOMY

Directly

|
|
|
[ Indirectly :
|
|
|
Mulitplier ,
//
N J
~ N ~ J
Demand-side Supply-side
effect effect

Source BCG Study(The Boston Consulting Group) 2010.
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Dy i PROJECTED
NC— RATEL
0> ECONOMIC BENEFIT IN 2020

Internet sharein GDP (5.2%) New business industries Number of new job
" Serbia (thousands) openings (thousands)
New business 03 L
industries ' 94 ® 2015
Agriculture 0.3 = 2020
Production 1.1
Services 3.5

Serbia Serbia

Source BCG Study(The Boston Consulting Group) 2010.
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Market Analysis (1
‘/S%jRATEL y ( )

After-July, 2010

U RATEL submitted the following for public
consultations :

A Decision on relevant markets susceptibleto
ex anteregulation (adopted)

A Market analyses

4 16
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(S Market Analysis (2)

/J\ 22

U The following markets have been analyzed:

A Market 1 - Access to the public telephone network

A Market 2 - Call origination on the public fixed network at a fixed location

A Market 3 - Call termination on the public fixed network at a fixed location

A Market 4 - Wholesale unbundled access (including shared or fully unbundlec
access) to the local loop at a fixed location

A Market 5 - Wholesale broadband access

A Market 6 - Wholesale terminating segments of leased lines

A Market 7 - Call termination on public mobile telephone network

A Market 8 - Media content distribution

A Market 9 - Publicly available telephone services provided at a fixed location

4P 17
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/S%, RATEL Telecom Networksand Sevices

U Opening of fixed and mobile telecoms markets

U In determining the price for access to telecommunications
Infrastructure, a one-off fee for the unbundled access to the local
loop (full or shared access) and a monthly fee for the unbundled
access to the local loop (full or shared) was determined by the
benchmarking methodi’ by comparing the data obtained from
the countries in the region.

u Fully tariff rebalancing is done (local call and interconnection) performed on

the cost accounting principle

SEE Digital Conference, Brussels, December 2011 18



&> SERBIA OVERVIEW
A Population: 7.5 million inhabitants
(excluding Kosovo and Metohija)
A Total area: 88,361 km?2
A GDP for year 2010:ca.RSD 3,034 bn.
(ca. RSD 2,954n.in 2009)
A Average monthly net salary in
December 2010RSD 39,55(ca. u 375)
(ca.u337in 2009)
A Total income in telecommunication
market in year 2010:ca.u 1.45bn.
(ca.ul.51bn 20®)
A Share in GDP: 4.95% in 2010 (4.76% in 20(®)

A Average EUR exchange raté&2SD 103.47 in 2010
(RSD 94.12 in 2009)

SEE Digital Conference, Brussels, December 2011
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RAT E L
a2 MAEKET OVERVIEW
2008 2009 2010
Number Penetration| Number | Penetration| Number Penetration | Number
(thousands) (%) (thousands) (%) (thousands) (%) of
operators
Fixed - lines 3084.9 41.14 3105.7 41.42 3110.3 41.48 4
Mobile - users| 9618.8 128.27 | 9912.3 | 132.20 | 9915.3 | 132.24 3
Internet -
\ 1619.7 21.60 1705.7 22.75 2407.4 32.11 192
subscribers
CATV
. 022.3 12 1 080.9 14.42 1247.2 16.63 80
subscribers

SEE Digital Conference, Brussels, December 2011

20




R
(-

Republic of Serbla

Internet (1)

N
<SS9 RATEL
‘/J\ e Ao
2005 2006 2007 2008 2009 2010
Number of
subscribers 758.680| 1.005200| 1.201,201| 1,629,387| 1,705.716 2407390
(3G subscribers
included)
Penetration (%) 10.12 13.28 16.92 21.60 22.75 3211
Number of ISPs 66 150 159 197 199 192
Revenues from
jmQrnet 19.30 26.60 50.30| 10758| 117.56| 13066

services (EUR

million)

Source: RATEL, on December 31

SEE Digital Conference, Brussels, December 2011
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Republic of Serbla

Bloctronic Comemunications

Internet (2)

Number of subscribers by acces: 2006 2007 2008 2009 2010
technology
Dial-up 882,611 685,39 397,207 252195 120,670
ADSL 26,124 132,35¢ 267,87 351257 536,796
Cable modem 54 59¢ 87,731 151,154 187,923 260,474
Wirelessaccess 21,96¢ 36,054 48,130 45,864 58,305
Mobile (3G) broadband access / / 25,484 100,628 131,471
Total number of 3G subscribers 9,687 257,37¢ 738,40 762301 1,291,88
Other (direct accessy thernet LAN, 10,21 2,276 1,131 5,547 7783
FTTX,...)
TOTAL 1,005200 | 1,201,201 | 1,629387 | 1,705716 | 2,407,390
Total number of broadband service
subscribers 122,589 515,804 1206694 1,453521 2,155,245
Penetration (%) 1.62 7.78 16.24 19.39 2870

Source: RATEL, on December 31

SEE Digital Conference, Brussels, December 2011
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Number of Users According to Access Technolog

1,400,000
1,200,000
1,000,000
800,000
600,000 |—
400,000
200,000
. Cable Wireless Mobile 3G network

Dial-up ADSL modem access Internet subscribers Other

2007 692,905 132,359 87,731 36,059 0 257,379 2,276

m 2008 397,202 267,876 151,154 48,130 25,489 738,401 1,135

= 2009 252,195 351,252 187,923 45,864 100,628 862,935 5,547

m 2010 120,670 536,796 260,474 58,305 131,475 1,291,887 7,783

Source:RATEL ( Annual reports submitted by the operators on 31 December for each of the respective yegars

SEE Digital Conference, Brussels, December 2011
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RATEL

Republic Agency for
Bloctronic Comemunications

wpearsens L1700 MHZ-2180 MHz FREQUENCY BAND

According to the Allocation Plan
specifying the users and possible LTE frequency bands

1700 1730 [1760 [1790 |1820 1850 [1880 [1910 |1940 [1970 [2000 [2030 [2060 |2000 [2120 2150 [2180 |MHZ
ALLOCATION PLAN FIXED (Army*), MOBILE (GSM 1800, UMTS/IMT-2000, DECT)
PROPOSED ALLOCATION PLAN FIXED (Army**), MOBILE (GSM 1800, IMT, DECT)
Army, VIP
Users Army, TELEKOM
Army, TELENOR . .
FBD — T T ]
Band 3 1710-1785/1805-1840 Y | B 2x79
Band 4 1710-1755/2110-2145 I [ ] 2x49
Band 10 1710-1770/2110-2110 B | ] 2x6(]
Band 9 | 1749.9-1784.9/1844.9-1879.9 I 2x35
PossiblelBand 2 1850-1910/1930-1940 [ [ ] 26(
TE |Band 1 1920-1980/2110-2110 [ ] [ ] 26(
TDD
bands [B3nd33 1900-192{) 2d
Band 34 2010-202 || 15
Band 35 1850-191{) 60
Band 36 1930-199{) 60}
Band 37 1910-1930) 20
Band 39 1881-192{) 40
Light blu: LTE bands _
Bands assigned tousers: | amv | [INEIENGR [NEN INEIERGH

* Defence Systems (Army and OUP) are currently using the 790-890 MHz, 915-935 MHz, 1710-2025 MHz and 2110-2200 MHz frequency bands, allocated to the fixe«

service. The deadline for liberating the 790-862 MHz frequency band by the Army of Serbia and OUP is 01.01.2010.

** Additional deadiine for the Defence Systems (Army and OUP) to liberate the 790-890 MHz, 915-935 MHz, 1710-2025 MHz and 2110-2200 MHz ferquency bands s

defined in the new proposal of the Allocation Plan.



,,\(\/, Graphic Of The Measured Level Of Signal
‘7\)\ ool For LTE 1800 Base Station
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2500 MHZz2690 MHz FREQUENCY BAND

According to the Allocation Plan
specifying the users and possible LTE frequency bands

Light blue: LTE bands

2500 2520 2540 2560]|2570|2580 2600 2620 2640 2660|2670 2690 | MHz
FIXED, FIXED,
MOBILE FXED (Army), MOBILE (UMTS/IMT-2000), SATELLITE MOBILE
ALLOCATION PLAN (UMTS/I BROADCASTING, Radio Astronomy (UMTS/I
MT-2000) MT-2000)
MOBILE FIXED (Army), MO BILE
PROPOSED ALLOCATION PLAN (IMT), MOBILE (IMT, SAP/SAB), (IMT),
Fixed SATELLITE BROADCASTING, Radio Astronomy Fixed
USERS Defence Systems - Army
Possible LTE|_Band 7] 2500257026202 MIMMMEDDULINN | | DEBBBL N [2«x
bands Band 38 2570-262 | | [ 1D 50




o e

Graphic Of The Measured Level Of Signal
For LTE 2600 Base Station

Unit; dBp
I [100.00; 137.00]
B [35.00; 100.00[
Lg O [90.00; 95.00[
O [85.00; 90.00[
O [80.00; 85.00[
O [75.00; 80.00[
O [7o0.00; 75.00[
O [65.00; 70.00[
#| O [60.00; 65.00[
O [55.00; §0.00[
3 [50.00; 55.00[
[ [45.00; 50.00[
W [40.00; 45.00[
W [35.00; 40.00[
W [-22.00; 35.000
W =l others
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790 MHz-960 MHz FREQUENCY BAND

According to the Allocation Plan

specifying the users and possible LTE frequency bands

790 862 880 |890 |900 |910 |920 [930 |940 |950 |960 MHz
BROADCASTING FIXED
ALLOCATION PLAN (Television), FIXED (Army), FIXED (Army™),
MOBILE MOBILE (GSM, EGSM)
(Army*), MOBILE (EGSM)
BROADCASTING FIXED
g o FIXED (Army**),
PROPOSED ALLOCTION PLAN (Television), FIXED (Army™*),
MOBILE |MOBILE (GSM, GSM-R, EGS
(Army*), MOBILE | caoeiee . ( M)
. . 2x4.2
Broadcasting Companis
Users - ; - Army l- 2x9.6
Army and OUP - - 2x9.§
Band 20 |832-862/791-s2{ . B 2x30
. Band 18 |[815-830/860-874 [ ] e 2x15]
Possible LTE R e ===
A1 Band5 |824-849/869-894 ] I 2x25
Band 19 |830-845/875-89( I ] 2x15
Band8 |880-915/925-96( ] ] 2x35
Light blue: LTE bands 1
groadcastina Compane  Army [ EDENGR  [NiEH INEEERGH

Bands assigned to users:

* Defence Systems (VSCG, OUP) are currently using 790-890 MHz, 915-935 MHz, 1710-2025 MHz and 2110-2200 MHz frequ
bands, allocated to fixed and mobile service. The deadline for liberatig the 790-862 MHz frequency band by the Army of Se
OUP is 01.01.2010.
** Additional deadline for the Defence Systems (Army, OUP) to liberate the790-890 MHz, 915-935 MHz, 1710-2025 MHz an
2200 MHz frequency bands shall be defined in the new proposal of the Allocation Plan.



ELECTRIC POWER INDUSTRY OF SERBIA (EPS),

Republic of Serbla
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EMS Optical Telecommunications
System (end of 2010)

Ba2_pon

EMS Optical
Telecommunication
System

(late 2010)

Montenegro

w3250 km of OPGW
with SDH (STM1-STM16)
devices in opera‘tion

SEE Digital Conference, Brussels, December 2011

ELECTRIC ENERGY TRANSMISSION AND

TRANSMISSION
;/J\ =z SYSTEM CONTROL (EMS), PUBLIC ENTERPRISE

Romania

Bulgaria

Electronic Highway (Backbone Connections)

Dz ™

S

Electronic Highway Backbone connections
NB: Montenegro and Macedonia are not connected to EN

Albania is not a member of UCTE/ENTS0O E

— f"
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Republic Agrn(ylo
Blectronic Communications

Telecommunication Transmission System Circuit -Switching Network
/‘sﬁm NATIONAL STM-16 RING R 16 Connemi ng tU soe
ot MAIN LAYER / other networks
—
' /\\‘mws/ . \5};;\ g
N _REGIONAL STM-4 RING 5T
4 DISTRIBUTION LAYER
| s K /M Transit
’ [ ; / STV \\ STML‘H\ layer
N/ é Fcce % LOCAL STM-1 RING \
PEX s\wrﬁ\\'\ o e / \% ACCESS LAYER \?r W1
systems STW-L
N / .
b ?;1 %,,\#?h -
‘>\ /"
] e LOWER LEVEL NODE
.’//"' -\I.‘ "‘\\\ l//,//
¢ e 1T ii i
'-‘\ \ Access Ia r
\\ PEX !m;\ dcwco ye
sysiems -
— Local
. . . N layer ‘ . i ‘
+ STM-16 (Belgrade -Nis, Belgrade - Indija-Novi Sad, Belgrade C.- Belgrade -Nemanjina);
* Mid-range radio links were envisaged for redundancy, enabling the closure of the ring
structures in the transport network.
32
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(\/’ ACADEMIC NETWORK OF THE
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é\)/\—) RATEL ~REPUBLIC OF SERBIA - AMRES

v

Leased Intercity Optical Links i Current State Optical Intercity Links Infrastructure i SEELight Project

FYR Macedonia
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%S%‘? CONCLUDING REMARKS

The Electronic Communications Law, aligned with EU 2003, 2007 and 2009
Directives, represents the basis for the further development of the telecom
market.

The implementation of the provisions of this Law will lead to benefits
resulting from the economic effects of market liberalisation which will be
illustrated by:

I market transparency,

gradual elimination of barriers to entry,

market appeal in terms of new investments

an increase in the number of users of certain services

Introduction and implementation of new services

Increased service quality

|
|
.
.
|
| adecrease in prices and enhancement of market competition

SEE Digital Conference, Brussels, December 2011 34
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