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Ecosystem
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REGIONAL INITIATIVES — ASIA-PACIFIC

GUIDELINES FOR THE PREPARATION
OF NATIONALWIRELESS
BROADBAND MASTERPLANS FOR
THE ASIA PACIFIC REGION

Summary of the key issues in the formulation of a wireless broadband masterplan

« Legislation

* Promote Access

* Infra sharing

* Mandated rules

+ Spectrum allocation

Regulatory

* No of Operators

* Degree of Competition
Market + Penetration rate

+ Access Targets

* Retail Tariffs

» Future requirements

+ Technology neutrality

» Overall Wireless
Spectrum

+ Digital Dividend

Spectrum

» Kay technologies

* LTE and key spectrum
Technology + Satellite

* Domestic Backhaul

* International

* Language

+ Local content

+ Government online
+ Training

Content

Source: Author

» How affect are current laws and regulations in promating broadband ?

w

Are thers effective infrastructure sharing amangements in place? Is thers
costly duplication?

Does the government need o consider mandating MYMNOs andlor spactrum
caps 1o prevent spectrum hoarding ?

‘What is the most appropriate way Lo allocate spectrum (i.e. aucton, beauty
contest, etc.) ho faciiate it use for wirelass broadband ?

* How many mobile subscribers are there relative to fixed line subscribars?
= What is the structure of the marke!? How many operators exist and what is

thiair current market share? |5 there adequate compatition amang Natwork
aparatons? Whal is the level of retail tariffs 7

= What is the current penetration rate? What are the larget penetration and

access rates for the country?

‘What are the country” & forecast spectrum requinements now and for the
futura? Will addiional releases of spectrum {including 700 MHz, and 2.3/2.6
GHz) be required in the future?

‘What is the trend for wireless data iraffic and what is the forecast demand?
Is the country commitied to technology neutrality? Eg WCMDA & 800 Mhz
Has the country megrated 1o digital telovision and can Digital Dividend in the
700 Mhz spactrum band be secured?

« What is the most efective technology mix (i.e. GSM, WCDMA, LTE,

satellite)? Is the governmaent targeting key spectrum band (i.e. 700 MHz) for
the use of LTE lachnology?

What is the country’ s backhaul capacity? s further investment in a fibre
backbone required? Is wireless ofloading suitable?

‘Which technology is best suited for intemational connectivity (i.e. submaring
cable or salelite)? What are the geographical considerations?

I8 govermnment support of local content industries requined 7
Are local languages supported (i.e. by Unicode or ASCII characters) for
online content and infermation? How prevalent is local language contant?

* Does the government have a direci enline presence? Is government leading

ihe way in ferms of online engagement with its cillizens?

= Are digital literacy and skills being promotad in schools and universities?




ICT Goals and Targets

Sustainable Development Goals
ITU 2020 Agenda




Goals for a Sustainable Future : The SDGs
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Enhancing the Objectives

e |CTs are a key cross-cutting enablers for
promoting and achieving each and every SDG.

 Has great potential to accelerate human
progress

* Bridge the digital divide and to develop
knowledge societies.




DG : 4
DG : 5(
DG : 9

Acknowledging the Role of ICTs £ 3

4

S,

0) Education and scholarships
0) Gender Empowerment

0) Infrastructure for Universal and
Affordable access to ICTs and the
Internet in the Least Developed
Countries

e Other (health, energy, agriculture, water, climate

change..
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Mainstreaming the 2030 Agenda "

a4y

The new universal agenda requires that ITU :

-support governments, the UN system and sector
partnership efforts effectively at the national, regional,

and global levels to meet the sustainable development
goals.

Better inter-sectoral coordination will also be required at
ITU to strengthen its related work and enhance the

important role of ICTs as crosscutting enablers for the
SDGs.




ITU CONNECT 2020 VISION

GROWTH

Enable and foster access to
and increased use of
telecommunications/ICTs

INCLUSIVENESS
Bridge the digital
divide and provide
broadband for all

SUSTAINABILITY

Manage challenges resulting
from the telecommunication/ ICT
development

INNOVATION & PARTNERSHIP
Lead, improve and adapt to the
changing telecommunication/ICT
environment

55% households access to the Internet
60% individuals using the Internet
40% Telecoms/ICTs be 40% more affordable

(i) 50% of households access to the Internet in the developing
world; 15% in LDCs (ii) 50% of individuals using the Internet in
developing world; 20% in LDCs (iii) 40% affordability gap be
reduced by 40% between developed and developing countries
(iv) 5% Broadband services should cost no more than 5% of
average monthly income in the developing countries

40% improvement in cybersecurity readiness
50% reduction in volume of redundant e-waste

30% decrease GHG emissions per device generated by the
telecom/ICT sector

Telecommunication/ICT environment conducive to
innovation

Effective partnerships of stakeholders in
telecommunication/ICT environment

* Resolution on Connect 2020 Agenda

* Approved by the ITU Plenipotentiary Conference (PP-14):
 Includes measurable targets < ICT indicators




Some ICT Trends...




Mobile network coverage and evolving technologies

Billion people

2007

2008

2009

2010

20

2012

203

e

World population

LTE or higher

2014 2015

Seven billion people (95% of
the global population) live in
an area that is covered by a
mobile-cellular network.

Mabile-broadband netwarks
(3G or above) reach 84% of the
global population but only 67%
of the rural population.

LTE networks have spread quick-
ly over the last three years and
reach almost 4 billion people
today (53% of the global popu-
lation), enhancing the quality of
Internet use.




More than half the world’s population is not using the Internet

“5The Americas . °
35.0%

Scale: 1:1.0000000

v

o Arab States °

58.4%

58.1%

Percentage of individuals
MOT using the Internet
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Internet penetration rate for men and women, 2016*

v

Africa
Internet penetration rates are

higher far men than for women
in all regions of the world.

Arab States
Asia & Pacific
The Americas

cIs
Europe

Developed
Weorld
Developing
LDC

QFemale d‘ Male

respective total fermale/male population. C15 refers to: Commorwealth
of Independent States.




THE DIGITAL DIVIDE IN 2016

Percentage of individuals using the Internet
v

70.1 810
Close to one out of two

peaple (47%) in the world are

65.0 666
using the Internet but only
471 one out of seven people in
% 416 419 01 the LDCs.
Developed regions are home
251 to one billion Internet users,
wi
J

152 compared to 2.5 billion users
in the developing world.

Europe

The Americas
Arab States
Asia & Pacific
Africa
Developed
World

Percentage of households with Internet access
v

83.8
Almost two-thirds of house- 840
holds in the Americas are
connected, compared with

614 67.8
half of all households globally. 523
Almost 1 billion households 0% 457 464 :
in the world have Internet ac- 411
cess, of which 230 million are
i
[w]

in China, &0 million in India
and 20 million in the world's
48 LDCs.

154 11

Europe

The Americas
Arab States
Asia & Pacific
Developed
World
Developing




Mobile-broadband subscriptions

v
903 In developing countries, the

| 766 78.2 number of mobile-broadband
= subscriptions continues to
E grow at double digit rates,
- 30 e 494 reaching a penetration rate of
é 426 40,0 Close to 41%.
< - 1 K- 293 . ) The total number of mo-
a E " > a 2 194 bile-broadband subscriptions

E- ﬁ E 3 8 % z E 3 is expected to reach 3.6 billion

H EH E K EE T HHE by end 2016.

Fixed-broadband subscriptions
v
Fixed-broadband penetration
remains at below 1% in Africa
and the LDCs. E
Strong growth in China is E
driving fixed broadband in =
Asia and the Pacific, where 2 " "
fixed-broadband penetration E 300 8 g € o 301 @
is expected to surpass 10% by a E 180 ® = 2 =
end 2016. BN 5 134 & 305 = Sl <110 2 "
4 1 1 BEEE - H EE=
Wil pizigiec iR igigées




ICT PRICES

By end 2015, 83 developing countries had achieved
the Broadband Commission’s affordability target

w
00 - In 2011, the Broadband . Developed Five LD} s achieved the Broad-
Commission for Digital . Developing (excl. LDCs) band Commission target, but in
i Development set the following e the majority of the world's poor-
. target: est countries broadband remains
0 “By 2015, entry-level broadband unafiordzble.

services should be made affordable
in developing countries through
adeguate regulation and market
forces (amounting to less than 5%
of average monthly income).”

MNumber of countries
[¥5]
]
1

30
20
0-2 25 L-8 2-10 10-20 20-30 =30

2015 broadband prices as a % of GNI p.c.

Sowrce: [TU. Note: Broadband prices refer to the most affordable service:
olther fied or mobile broadband.




Fixed- and mobile-broadband prices, PPPS, 2015 (left) and price of 1GB
computer-based mobile-broadband services as a percentage of GNI p.c. (right)

w
i
i
Mobile i
Broadband !
! g
: 2
! 5
i -]
| £
1 -]
Fixed | £
Broadband i
i
bbb b
0 20 40 60 20 100 120 140
2015 broadband prices in PPPS
Mobile-broadband services have become
Warld World more affordable than fixed-broadband
[ Developed —o— Developed services. By end 2015, average mobile-
Il Developing —a— Developing broadband prices corresponded to 5.5% of
Il oG —e— LDCs GNI p.c. worldwide.

The average price of a basic fixed-broadband
plan is more than twice as high as the
average price of a comparable mobile-
broadband plan.

In LDCs, fixed-broadband services are on
ges Including data for 159 economies average more than three times as expensive
2 based on 1GE cp. as mobile-broadband services.

Source: [TU. Note: Based on simple averz
{left) and 147 economies {right). Prices a




M2M, IoT AND BANDWIDTH

Internet bandwidth remains unequally distributed across the world

BO0,000 === ; - - - - - - ;
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0 L
2008 2010 2011 2012 2013 2014 2015 0 20 40 &0 B0 100 120 140
kbit/s per inhabitant, 2015
. Africa
| as By early 2016, total international Internet bandwidth had reached
Arab States 185'000 Ghit/s, up from 30°000 in 2008.
I Asia & Pacific Africa has the lowest international connectivity of all regions: there
[l The Americas is twice as much bandwidth per inhabitant available in Asia and
Il Europe the Pacific, four times as much in the CIS region, eight times as
much in the Americas and more than twenty times as much in
Europe.
Lack of international connectivity is a major bottleneck in the Inter-
Source: ITU. CI5 refers to: Commonwealth of Independent States. net infrastructure of LDCs.




The Internet of Things (IoT) is in its early stages

sweden [N Based on avallable data, there were 22

New Zealand | mobile-cellular subscriptions for each
No _ machine-to-machine (M2M) subscrip-
tandl tion worldwide at the beginning of
Finland [N 7015,
France |
Den The countries with the highest M2M
mark | . e e
penetration rates are highly industrial-
United States — ized, advanced economies, including
ireland [N the Northern European countries of
Belgium [ Sweden, Norway, Finland and Denmark.
Bulgaria |
Estonia |

italy |
slovakia [N
s |
Luxembourg _
South Africa [N

Germany

Korea (Rep.) [N
Czach Republic [N
iceland [N
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M2M subscriptions per 100 mobil Jlular subscriptions Source: [T Note: Data refer to early 2015.




Some mobile
business trends...




Figure 3:

Investment,
development

in app
startups

Angel
investors,
V(Cs, etc

App economy value chain

Smartphone
production

Apple,
Samsung, LG,
Huawei,
Lenovo
(Motorola)

App
developers
and app
stores

Apple App
Store, Google

Play, and app
developers

The App Economy (cont’d)

IT&
backbone

infrastructure
(cloud,
international
links)

International
carriers

Telco
services,
broadband
(fixed and
wireless)

Local and
national
telecos,
mobile

carriers, ISPs

Source: Systems Knowledge Concepts (www.skc.net.au)

eSource: ITU GSR discussion paper THE RACE FOR SCALE: MARKET POWER, REGULATION AND THE APP ECONOMY

Authors: Mr Simon Molloy of System Knowledge Concepts and Mr Scott W. Minehane of Windsor Place Consulting, with significant inputs from Mr Barry Burgan, Associate
Dean of Bond Business School, Bond University, Gold Coast, Australia

The full paper can be downloaded http://www.itu.int/en/ITU-D/Conferences/GSR/Pages/GSR2016/Papers.aspx



http://www.itu.int/en/ITU-D/Conferences/GSR/Pages/GSR2016/Papers.aspx

Figure 4-: The ‘virtuous cycle” of the app economy ecosystem

Adoption of,

More apps, more loyalty to
sophistication handsets and
platforms

Handset
makers

developers (Samsung,
Apple, HTC,
Sony etc)

Platform A
Better OS5 0OS vendors

functionality and
features

Better phone
functionality,
(Apple, price

Alphabet, performance
Microsoft etc)

Source: Systems Knowledge Concepts Piy Ltd (www skc.net.au)

*Source: ITU GSR discussion paper THE RACE FOR SCALE: MARKET POWER, REGULATION AND THE APP ECONOMY

Authors: Mr Simon Molloy of System Knowledge Concepts and Mr Scott W. Minehane of Windsor Place Consulting, with significant inputs from Mr Barry Burgan, Associate
Dean of Bond Business School, Bond University, Gold Coast, Australia

The full paper can be downloaded http://www.itu.int/en/ITU-D/Conferences/GSR/Pages/GSR2016/Papers.aspx



http://www.itu.int/en/ITU-D/Conferences/GSR/Pages/GSR2016/Papers.aspx

The App Economy

Number of apps available in leading app stores as of July 2015

1,750,000

1,600,000

1.500,000

1,500,000

1.250,000

1,000,000

Wunber of apps

50,000

500,000 400.000

250,000
130,000

Google Play Apple App Store Amazon Appstore Wmdn\:.-ﬁ Phone BlackBerry World
Store

Source:  www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/ (accessed 26/12/15)

Source: ITU GSR discussion paper THE RACE FOR SCALE: MARKET POWER, REGULATION AND THE APP ECONOMY

Authors: Mr Simon Molloy of System Knowledge Concepts and Mr Scott W. Minehane of Windsor Place Consulting, with significant inputs from Mr Barry Burgan,
Associate Dean of Bond Business School, Bond University, Gold Coast, Australia

The full paper can be downloaded http://www.itu.int/en/ITU-D/Conferences/GSR/Pages/GSR2016/Papers.aspx



http://www.itu.int/en/ITU-D/Conferences/GSR/Pages/GSR2016/Papers.aspx

Net Revenue

© Chetan Sharma Consulting, 2013

Delay the Decline
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Mobile technology
trends...




Accelerated
Deployment
of new IMT
technologies

FBB
Replacement
by MBB

Subscriber
behaviour

Traffic
asymmetry

Growth of Enhanced
MZN‘! Screen
applications Resolution

Drivers for
Traffic Increase

beyond 2020

Evolution in STEng

usage/ traffic Urbanisation
characteristics trends

demography:

Cloud
Computing

Growth in
Audiol/visual
and media
streaming and
unicast media
consumption

Proliferation
of ambient
screens

Deployment
timescale

Source: ITU-R M.2370 (07/15)




Estimation (1) of mobile subscription

18
16

14
1
liII

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

M

o

Billion

O N B O W

B Smartphone M Tablet and other smart devices ™ Feature phone

Source: ITU-R M.2370 (07/15)




Estimation (1) of mobile subscription

Estimation of global M2M subscriptions

120

100

80

Billion

60

40

20

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

B M2M Subscriptions

Source: ITU-R M.2370 (07/15)




Estimation (2) of mobile subscription

No of subscriptions

20.0
~20.0 (“very high”)
17.5
150 ~15.0 (“high”)
12.5
_ 10.0
= ~10.0 (“flat”)
E
7.5
5.0
2.5
U U U J r
Year 2020 2025

Source: ITU-R M.2370 (07/15)




Estimation of mobile traffic by different service
types globally

traffic/month 1 Exabyte EB=10("18) B

6000
5000
4000
3000
2000
1000
0 -
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
B Non-Video M Video = M2M

[aa]
L

Source: ITU-R M.2370 (07/15)




Estimate 2

1 Zetabyte =10("21) B

Scenario of global mobile traffic growth in ZB/year between 2020 and 2030

Amount of Global Traffic, in ZB/year

3.5 1

2020 2025 2030

Source: ITU-R M.2370 (07/15)




Estimate 3

Forecast from a study for global mobile broadband traffic growth for the period 2010 — 2030

TOO‘ODO I I I I I I I I I I I I I I
I Actual: Global mobile traffic CAGR 2010-2013 [CISCO]
[ Forecast: Global mohile traffic CAGR 2014-2018 [CISCO]
—— Forecast: Global mobile broadband traffic - upper(14.196X in 2030)
—— Forecast: Global mobile broadband traffic - lower (2.301Xin 2030) L
10.000 +{ =——-Forecast:Broadband connectivity {100% by 2030) //
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Source: ITU-R M.2370 (07/15)




Traffic assymetry
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video audio app & media web browsing social file sharing email real time
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Source: ITU-R M.2370 (07/15)




(. Amount of * Migration to innovative,\
spectrum used by more efficient
dio interf techniques such as new
radio intertace. radio interfaces, codec
improvements, use of
multicast and reduction
in energy consumption
\_ J
| |
\ |
4 )
« Off-loading of traffic * Number of radio sites
onto licence-exempt and smaller cell sizes
frequencies frees up
capacity in the
macro network layer
. J

Source: ITU-R M.2370 (07/15)




Estimates of terrestrial spectrum requirement for IMT

RATG definitions
RATG 1: RATG 2: RATG 3: RATG 4:
Pre-IMT, IMT-Advanced Existing radio Digital mobile
IMT-2000 and (new mobile access LANSs and their broadcasting
its enhancements and new nomadic/ enhancements systems and their
local area access) enhancements

Total spectrum requirements for both RATG 1 and RATG 2 in the year 2020

Total spectrum
requirements for

Total spectrum
requirements for

Total spectrum
requirements

settings

RATG 1 RATG 2 RATGs 1 and 2
Lower user density 440 MHz 900 MHz 1 340 MHz
Sﬂttlllg.‘:p

Higher user density 540 MHz 1 420 MHz 1 960 MHz

RATG 1 (i.e. pre-IMT, IMT-2000, and its enhancements) and
RATG 2 (i.e. IMT-Advanced) for the year 2020

Source: ITU-R M.2290 (12/2013)




IMT Spectrum after WRC-07

IMT Spectrum After WRC-07 (MHZ)

1177 MHz 1177 MHz

1085 MHz
1200 ~ 951 MHz
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B <20% of countries M 20 to 80 of countries ™ 80 to 99% Countries 100% Countries




IMT Bands after WRC-15

IMT Spectrum After WRC-15 (MHz) + (1)
+85% +52% 00%
1886 MH:z

2000 < +26%
1800 1372 MHz

1600 -

1400 -~

1200 <

1000 /
800
600 -
00

200

Region 1 (121 Countries) Region 2 (35 Countries) Region3 (37 Countries) World

W <20% of countries B 20 to 80 of countries W 80 to 99% Countries 100% Countries




General LTE Architecture

SGSMN

Pre RS Djbois mcm
"-‘ 1 ol ST _Gh

2G/3G _'i; o

eNodeB " ﬁi‘ﬁ i 5'59""
51-MME G :
... 5Gs MSC
..... NMIME A
510
......... it s Basic EPS architecture defined in 3GPP TS 23.401
= s plan=

Source: http://www.slideshare.net/yusufd/introduction-to-mobile-core-
network-17667704



Future Mobile Generation:
Enhancement of key capabilities from IMT-Advanced to IMT-2020

User Experienced

Peak Data Rate Data Rate

(Gbit/s) (Mbit/s)

Area Traffic
Capacity

Spectrum
Efficiency

Network 4« \_ =« \ joo o - Mobility
Energy Efficiency (km/h)

Connection Density Latency
(devices/km?) (ms)

Source: ITU-R Recommendation M.2083-0 (09/2015)




Converged ICT Networks




A multi-tier SSC (smart sustainable city) ICT architecture
from communication view (physical perspective)

Application
layer

((e-government ) (‘transport) (logistics) (district ) (healthcare)

((environmental protection) (public safety ) (energy & resources) © :

(climate change) (mban govemance) (building & h(msehold)

a

-

-

2

£

g

g

e

=

o

e

oW _

Q ©
Capillary  SCADA. sensor network, HART,
Sensing network WPAN, video surveillance, RFID, etc. @
layer
Terminal  sensor, transducer, actuator, camera, RFID reader,
node barcode scanner, GPS tracker. etc.
.
(O]
p
City physical piped water, sewage, electricity, gas, waste management, knowledge

| infrastructure  infrastructure, health infrastructure, transport, road, building, etc.

Figure source: ITU-T Focus Group on Smart Sustainable Cities: Overview of smart sustainable cities infrastructure

Cross-Sector Collaboration

Competition Investment
Licensing Spectrum
HetNets Broadband

Cloud loT / M2M
Interoperability QoS/QoE

Numbering & Addressing

Big Data & Open Data

Security Privacy
Right of Way Infrastructure
Sharing
Green ICTs
Data Centres e-Waste

Emergency Telecommunications




Cross-Sector e-strategies: Examples of ITU experiences

MNational eHealth Strategy Toolkit

Implementing e-strategies requires some common requirements e.g. Cloud,
Security, Privacy, Sensors, Big Data Analysis, Interoperabilityy Open Data,
Applications Development, Digital Literacy etc.




Evolution of ICT Regulation

Source: ITU

Draft GSR Discussion Paper: Building Blocks for Smart Societies in a Connected World: A Regulatory
Perspective on Fifth Generation Collaborative Regulation, Sofie Maddens, ITU



Building Blocks for Collaborative Regulation

: All
Effective Stakeholder
coordination -
Good
Governance
ICTBest IcT
Practices  share Principles
AN I |_'_ H
Other ICT | D|i]alt(:gui'&
Sectors Sector collaboration

Source: ITU

Draft GSR Discussion Paper: Building Blocks for Smart Societies in a Connected World: A Regulatory
Perspective on Fifth Generation Collaborative Regulation, Sofie Maddens, ITU




SMART Reguratory CoLLABORATION
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ITU : | Thank U




	Slide Number 1
	Slide Number 2
	ICT Goals and Targets
	Slide Number 4
	Enhancing the Objectives
	Acknowledging the Role of ICTs
	Mainstreaming the 2030 Agenda
	Slide Number 8
	Some ICT Trends…
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Some mobile business trends…
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Mobile technology trends…
	Slide Number 25
	Estimation (1) of mobile subscription
	Estimation (1) of mobile subscription
	Estimation (2) of mobile subscription
	Estimation of mobile traffic by different service types globally 
	Estimate 2
	Estimate 3
	Traffic assymetry
	Slide Number 33
	Slide Number 34
	IMT Spectrum after WRC-07
	IMT Bands after WRC-15
	Slide Number 37
	Slide Number 38
	Converged ICT Networks��
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45

