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‘ COUNTRY PROFILE : INDONESIA

The world’s Iargééf arch‘ipelago Scattered rural areas Difficult landscape

* More than 17,500 islands
* Spanning the length of 3,977 miles

» Total area 1.9 million square miles
Source: UNDP

34 provinces*
Population*: 248.8 million 511 districts/city*
80,714 villages*

*2013
source: Indonesia Statistics Agency, 2014



THE ARCHIPELAGO ECONOMY
UNLEASHING INDONESIA’S POTENTIAL

Indonesia today ... ... and in 2030

16th-largest i
45 million mbeste,

7th-largest iem.
135 million mztastee.

of the pplt

53%p oduc g74(y of GDP 1% pf“; pg'8t6cy e

55 m|"|0n Ikdlal:?lfegankeoonotmhy 113 mllllon skille dW rker
$0. g:crtgll|on $1.8 trllllon

markt opportuni ty
Vi

servi es cultur df sher
resou ap nd d t

rlcs g cultur df h
resou ded t

Source: McKinsey Global Institute, September 2012



ICT INFRASTRUCTURE PROFILE :
FO Backbone NATIONAL BACKBONE

PAKETTIMUR

FO backbone covers more than 72% of districts. Our National FO systems (PALAPA RING)

will be ready for service in 2018. :



ICT INFRASTRUCTURE PROFILE :
RADIO ACCESS NETWORK

Cellular BTS Coverage

2G, 3G and 4G BTS cover all provinces providing more than 90% coverage of cellular.



SOCIO-ECONOMIC OF BROADBAND

Exhibit 6. Growth impact of telecommunications
(GDP percentage point increase due fo 10 percentage-point increase in penetration)

M High-income countries
1.38

B Low-and middle-income countries 1.21

Fixed telephony Mobile telephony Interent Broadband

Source: World Bank 2010



INDONESIA BROADBAND PLAN

TARGETS »

[ /.

2013 | 2019
/ \ 4 )
Urban:

Fixed Broadband: Fixed Broadband: 71% HH (20Mbps);
15% HH (1Mbps) and 5% population; g Mobile Broadband: 100% pop (1 Mbps) Py
Mobile Broadband: C Rural: h

12% population (512 kbps) Fixed Broadband: 49% HH (10Mbps);

k / L Mobile Broadband: 52% pop (1 Mbps)

Utilization:

» Broadband service price: max 5% of average monthly income
» Priority Sectors: e-Government; e-Education; e-Health; e-Logistic, e-Procurement
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BRTI & NATIONAL SPECTRUM
MANAGEMENT
ORGANIZATION STRUCTURE

Minister of
Communication and

REGULATORY AREA Information Technology POLICY AREA

Telecommunication THE COMISSIONER OF BRTI FUTURE
Regulation Comitte EXPANSION OF

(The BRTI Comissioner) BRTI MEMBER
I : 1 ]
Directorate General of Directorate General of . =
Post and Information Resource Management Dlrectora_te (:ieneral of |- Dlret.:torate Gen-era! of Research and Human
Technology (Chairman (Vice Chairman of BRTI App!lcatlon of Publlcho;nmunlf:atlon Resource Development
of BRTI Comissioners) Comissioner) Information Technology B .

Office of
Telecommunication
Equipment Testing
Laboratory

Directorate of
Standardization of
Postal and ICT
Equipment

Directorate of Spectrum
Management System
and Control

Directorate of Spectrum
Policy and Planning

Directorate of Spectrum
Operation

Secretariat of
Directorate General

Regional Office of

INDONESIA TELECOMMUNICATION REGULATORY AUTHORITY - Radio Frequency Spectrum Monitoring
BRTI (37 Offices)




INDONESIA CELLULAR PROVIDER (Q3/2016)

GO TELKOMSEL | 113.140.245 || 850/900/1800/2100 (52,5 MHz) ||  2G/3G/4G

oy Telkom Indonesia @f

OPERATOR

50.846.707 850/900/1800/2100 MHz (40 MHz) 2G/3G/4G

3 XL a)“ata 45.000.000 900/1800/2100 MHz (45 MHz) 2G/3G/AG
@ 25.102.343 1800/2100 MHz (20 MHz) 2G/3G/AG

Gsmartfren 2.438.843 850/2300 MHz (30 MHz) 2G/3G/AG

52.402 450 MHz (7,5 MHz) 2G/AG
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IMT SPECTRUM USED IN INDONESIA (195 MHZ)

Indonesia’s current spectrum allocations for GSM players

MHz
70 -

5{] i

40 -

30 -
20 MHz

60 - 40 MHz
1 .

52,5 MHz
45 MHz
10+30 MHz
.

Telkomsel Indosat XL Axiata Smartfren Hutch Sampoemna

8450 MHz m850MHz ®=900MHz ©~1800MHz =m2100MHz ®2300MHz

20 -
10 1

.D =

Source: Company data, Macquarie Research, October 2016

AVAILABLE FOR 2016 AUCTION : 2x10 MHZ (FDD 2100) + 1x30 MHz (TDD 2300)



INDONESIA CELLULAR MARKET

will grow to IDR 140 Trillion by 2020, fuelled by data revenue growth

Revenue (|DRt")/' . . Customer (mn SIM)
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INDONESIA CELLULAR MARKET

The Scissor Effect

US$/bit

Traffic
Volume

” ‘ Itraffic for data?

evenues
Profitability

&

]
- s Network
Voice 2 Traffic Cost
Dominant * . How to lower network

— i costs for data?
. E
s i ” :
: i P How to improve revenue
: .
: .
w i
.
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Data Dominant

Time

Source: Mokia-Siemens: |[BM Insttute for Business Value (IBV) Analysis
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SPECTRUM MANAGEMENT

FOR MOBILE BROADBAND ACCELERATION




OUR REGULATORY MAIN STAKEHOLDER

GOVERMENT

1. TELECOMUNICATION PENETRATION
2. CYBER SOVERNEIGHTY

3. ECONOMIC GROWTH

4. NATIONAL COMPETITIVE ADVANTAGE

JN

INDONESIA TELECOM REGULATORY AUTHORITY

INDUSTRY PEOPLE
1. HEALTHY COMPETITION 1. CUSTOMER PROTECTION
2. CLEAR & FAIR REGULATION 2. CUTOMER PRIVACY

3. BUSINESS SUSTAINABILITY 3. DATAPROTECTION & DATA PRIVACY



'SPECTRUM PRICING

Fig5 Price of 2100MHz auctions across ASEAN Fig 6 Price of other spectrum auctions across ASEAN
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Fig7 Previous 2100MHz spectrum auctions around ASEAN

Total allocation Total price Price/5SMHz
Country (MHz) Year {USSmn) (USS$ mn) Population USS / pop / MHz
Singapore 15 2001 57.5 193 4,138,000 0.93
Malaysia 15 2003 395 13.2 24,850,000 0.11
[ Indonesia 15 2006 113.2 vy 228,000,000 003 |
Malaysia 5 2006 14.6 14.6 26,330,000 0.11
Singapore 5 2010 143 143 5,077,000 0.56
Thailand 45 2012 1,342.9 1492 66,750,000 0.45

Currency exchange based on time of auction
Source: Company data, Macquarie Research, October 2016 17




SPECTRUM PRICING

Fig2 Est. spectrum price based on 2100MHz auction comps across ASEAN
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‘MANAGING SPECTRUM OF 450 MHZ

SAMPURNA SAMPURNA
TELEKOMUNIKASI TELEKOMURNIKASI
INDONE SI1A INDONE SIA

438, ﬂ'i}l} 451]' 000 45? 500 4ﬁl} 000 45? 500 4?’{} 000
} < } < }- < }
UPLIHI{{MHE} DOWNLINK (MHz)

Channel Arrangement

UPLINK
450.000 450.850 452.100 453.350 454.600 455.850 457.100 457.500

DOWNLINK

460.000 460.850 462.100 463.350 464.600 465.850 467.100 467.500
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MANAGING SPECTRUM OF 800 MHZ + E-GSM
CASE STUDY : RE-FARMING & RE-PURPOSING

| | | | | 1 1 1 | | | 1 1 1 L | I I i | l 1

rF Tttt T T Tt 1T 1r 1Tt 1T 7 1T 1T T T T ]
824 825 826 827 828 829 830 831 832 833 B34 835 836 837 838 B39 B840 B41 842 843 844 845

B69 870 871 872 873 874 85 876 877 878 879 880 881 882 883 834 885 886 887 888 889 890

1019 \ [ 37 78 19 \ [ 180 \ /201 \ [ 242 \ / 283 304 \ [ 425 \ [ 507 \ [/ 548 \ [ 548 v 589 v 630
A Operator A Operator B GB Operator C Operator D GSM
(BW: 4.92 + 0.615 = 5.535) (BW: 3.69 + 0.615=4.305) (1.8) (BW: 4,82 + 0.615 = 5.535) (BW:3.075) {Primary GSM) >>
B24.265 B34.105 835905 841.44 844 515 UPLINE (MHz)
869.265 B74.8 879105  880.905 B86.44 8689.515 880 DOWMNLINK (MHz)

B SMARTFREN TELECOM TELKOMSEL INDOSAT  G5M500--
UPLIMNE 824 835
DOWHNLINEK 869 880 BBT.5 890 UPLINK (MHz)
825 9325 835 DOWNLINK (MHz)
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MANAGING SPECTRUM OF 900 MHZ
CASE STUDY : NEUTRAL TECHNOLOGY

BO0 B92.5 895 B97.5 D00 902.5 905 907.5 910 912.5 915

ISAT TSEL XL

ISAT
| | | | | | | | | | |

935 937.5 940 942.5 945 947.5 950 952.5 955 957.5 960

Technoloqy Evolution Path (All Operator are already contigous) :
GSM/EDGE - UMTS - HSPA - HSPA+ - LTE

All Operator ready to implement UMTS / 3G 900
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MANAGING SPECTRUM OF 1800 MHZ
CASE STUDY : RE-FARMING

7.5MHz 5MHz 7.5 MHz 15 MHz 5 MHz 15 MHz 10 MHz 10 MHz

22.5 MHz 10 MHz @20 MHz 22.5 MHz




MANAGING SPECTRUM OF 2100 MHL
|CASE STUDY : RE-FARMING

EGBOBGOGQ@@@

1920MHz (UL) (UL) 1980MHz

2110MHz (DL) - (DL) 2170MHz
Setelah Penataan Menyeluruh
02202000220 O O 202200220

ISAT  ISAT

1920MHz (UL) (UL) 1980MHz
2110MHz (DL) (DL) 2170MHz
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MANAGING SPECTRUM 2300 MHL
CASE STUDY : CONSOLIDATION

Existing (2]l ala]s|s]lx]la]ls|i]nls 13 14 15
1 2 3
/300 7310 — 2320 \(zsm 2340 2350 \ﬂ:uu: 1300 MHz
Plan |
1 2 3 q 5 & 7 8 9 10 | 11 12 13 14 15
\ gj\ 135 _ 73as y{\ 00 B
Spectrum auction at Allocate to Smartfren . Regional BWA endorse for the
December 2016 (30 MH) as consolidation of mobile national
migration from
PCS1900 & swap for

CDMA 850 MHz



OUR NEXT CHALLENGE

TO FULFILL SPECTRUM SCARCITY




RE-PURPOSING 2,6 GHI ?

2500 2570
Band 7 UL _
2570 2620
| Bana 55 TDD |
an
2496 2690
2500 2520 2670 2690

BWA BSS BWA




L DIGITAL DIVIDEN 700 MHI (2018-2019)

ALOG TELEVISION ERA 328 MHz
————————————————————————————————————— > 806 MHz

TV Analog
Penerimaan Tetap Free 7o Air (FTA)
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DIGITAL TELEVISION ERA

Future Digital TV Terestrial
DTV Free To Air (FTA)

478 52p€———————————————————
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SPECTRUM SHARING POLICY

Areas with high business = Areas with moderate f Areas with low businiess,
potential N business potential potential

Heavy competition = Competition between CSPs = Possibly regulatory
between CSPs = Partial control of network coverage requirements
Service and performance assets

differentiation needed

Full control of own network
assets

Base meth_cd for network
. consolidation Active RAN Roaming Based

Sharing Sharing
HHH
Passive RAN/

Site Based Sharing
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LTE RAN SHARING
WITH MOCN SPECTRUM SHARING
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The Way Forward :
Hybrid Model for Indonesia Case

[}
i 4 ' C
e 1 Podled Spectr IRl
e ) > i 8 Infrastructure Sharing
1
1
1
1
URBAN : SUB-URBAN / RURAL :
High Populated Area * Less Populated Area
PASSIVE SHARING - MNO build « ACTIVE SHARING - 4G/3G MOCN & 2G RAN Sharing for
their own network to get more MORE EFFICIENT Network Roll-out and better COVERAGE

CAPACITY

31



a &~ 0 b =~

The Way Forward :

Trend of Regulation Flexibility

Technology Flexibility
Infrastructure Flexibility
Coverage Area Flexibility
Spectrum Flexibility
Operations Flexibility

: Neutral Technology

: Network Sharing

: National Roaming

: Spectrum Sharing/Trading

: MVNO, Managed Services ?
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LESSON LEARNED & RECOMENDATION

@ SPECTRUM SCARCITY IS HERE, NETRAL TECHNOLOGY -
NETRAL SERVICES ?

(@) SPECTRUM FLEXIBILITY IS INEVITABLE

@ COLLABORATIVE REGULATION (5.0) IS NEEDED

@ KEY SUCCESS FACTOR : MULTISTAKEHOLDER APPROACH
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KEMENTERIAN KOMUNIKASI DAN INFORMATIKA
REPUBLIK INDOMNESIA

Twenty years from now you will be more disappointed by the things you didn't
do than by the ones you did do. So sail away from the safe harbour. Catch the

trade winds in your sails. Explore. Dream. Discover.

- Mark Twain



