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o%2® @ Telecommunications Landscape in South

& .... Africa
*  SA has a population of 53 million people

«  SA’s telecommunications infrastructure is considered the continent’s most advanced in
terms of technology deployed and services provided, with a network that is 99.9% digital
and includes the latest in fixed-line, wireless and satellite communication;

- There are currently 2 landline telecommunications service providers operating in South
Africa, namely Telkom and Neotel. The landline market penetration in South Africa stood at
around 7.8%* at the end of 2013;

- There are 4 licensed mobile service providers operating in the country. MTN, Vodacom, Cell
C and Telkom Mobile, a subsidiary of Telkom. Mobile penetration is estimated to be
aboutl51% and it has been calculated that more people in SA use mobile phones than
listen to the radio, watch TV, or use a personal computer;

«  South Africa also has a robust internet provider market which is evident in the size of the
ISPA's (Internet Service Provider Association) member list, currently sitting at168 registered
members of varying sizes;

- By 2013, SA's undersea cable capacity was 14.04 terabits per second which is expected to
increase dramatically with the addition of new cables that are planned for this region.

- LTE, the new generation wireless broadband technology alsotook root in the country




.Q | -4 South Africa Connect — National
@ Broadband Policy

STRATEGY

(Ultimately roadmap of activities,
timelines and budgets)




8 “8g®, South Africa Connect: Objectives

. affordable, ubiquitous broadband to meet the diverse needs of public and private users, formal and

informal business, and consumers and citizens

. policy and regulatory conditions that enable investment by public and private sector players to reach
South Africa's broadband ambition

. efficient public sector delivery, including e-government services - national, provincial and municipal -

have broadband connectivity ,extended to communities

. public and private enterprise, formal and informal, able to fully exploit the efficiencies offered by
broadband and its potential for innovation

. a strong national skills base developed for the country to be a proficient and globally competitive
knowledge economy

. create environment for a vibrant creative and software industry producing content and applications

relevant to meet the needs of the diverse users in the country



.0.: : South Africa Connect: Broadband

® "o°¢ Value Chain

Networks Services Devices Applications
Strategy
Policy, Ieg_al & regulgtory (institu'FionaI) frameworl_< + Enforcement of wholesale access regulation
+ Coordinated and_ |r_1tegrgted action on network builds . Rationalisation of state-owned companies
Digital . Rgmoval of administrative and regulatory bottlenecks . Appointment of Broadband Council
readiness (rights of way)
Connected Government » Health and education connectivity
»  Aggregation of public sector demand prioritised
Digital * Infrastructure extensions

development

National Broadband Network
«  Affordable, high speed broadband *  Fibre and terrestrial wireless and satellite

«  Universal coverage through multiple delivery modes *  Public sector anchor tenant

PIEIRI=E «  Open access wholesale network

Skills development Applications and local content

) . R&D and innovation
* ICT curriculum/e-literacy : : development
SKill q ob *  Quality of life Vib . d sof
illsto secure and create jobs to - National competitiveness ibrant creative and software

Digital ensure equity and inclusion industry
opportunity
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.... ¢ ICT R&D and Innovation Roadmap Vision: Create

Digital Advantage for South Africa
o .... g g

Our vision is for a South Africa that has
overcome the Digital Divide; by leveraging
advances in ICT to address socio-economic

challenges it has created Digital Advantage

This will be done through sound investment
and effective coordination of ICT R&D and
innovation activities

» Principal focus:
satisfaction of
National Needs
(deliver Impact
against 12
Outcomes)

» Focused export
activity as
technologies arrive
on-market
(ie AFIS)

» Test technologies
with local
customers before




Digital Advantage: 6-Point Cluster Driven Strategy

Capabilities Enablers

s

® ©, @)

Broadband Development Industry The Service

Sustainability and S
Infrastruc_ture the Environment Applications Economy
and Services

Clusters

Future Wireless E-inclusion Green and ICT Astronomy Smart M-Health

: - . - Infrastructure S
Technologies Development Global Change Bio-Medical _ E-services

; - = Sciences Mining -
Br?gﬁ.ggtr:’gcstﬁglce Agriculture Geo-spatial - Education
Applications Manufacture

- Business Model
Future Internet Innovation
Applications —

Payment Solutions

Market Opportunities

Content Creation —
and Delivery Outsourced
- SA Capability
Supply Chain -
Optimisation Systems
- Integration
Asset -
Management Content and
Services
Localisation

Mobile Enablement

Trust
and Security



o¥® @ Broadband Infrastructure &

o 9% Services

e Design and development of technologies
that respond to changes in demand for
Future Wireless wireless broadband services, related to
Technologies availability and quality of connectivity in
rural areas (digital inclusion)

Utilisation of public broadcast and wireless
Broadband spectrums, freed-up through digital

Service migration and new approaches to spectrum
Infrastructure regulation.




Future Wireless Technologies —

Wireless Mesh Networks

_ Internet |
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1 - Back office network and connection to Internet

2 - Backbone

3-YAB

4 - High Performance Wireless Mesh Node (Backhaul in community)

5 - Low Cost Mesh Devices (Network extension into community)

6 - Roll out of infrastructure to support VO in community




Future Wireless Technologies —
Wireless Mesh Networks




.... @ Broadband Service Infrastructure — Dynamic

@ .... Spectrum Networks

« Spectrum Toolbox:

Reconfigurable dynamic spectrum
* Geo-location Dynamic Spectrum Allocation
« Dynamic Spectrum Broadband Networks — TVWS Trials

— 5G Initiative: Emerging market perspective
* What does 5G promise to Africa,
« Will there be change in the 80+ % broadband unconnected ?

— Software Defined Radio & Networks

 WIFI & TVWS: 802.11xx offloading and co-existence with
LTE/5G Cellular Networks.

* Dynamic Spectrum Networks for Smart-Grid Communication.



.... @ Smart Grid Communications: Available White space

.... spectrum channels per municipality in South Africa
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o%2® @ Broadband Communication — Square

o %% Kilometre Array (SKA)

The SKA project is an international
effort to build the world's largest
radio telescope, with a square
kilometre (one million square
metres) of collecting area.

Deploying thousands of radio
telescopes, in three unique
configurations, it will enable
astronomers to monitor the sky in
unprecedented detail and survey
the entire sky thousands of times
faster than any system currently in
existence.




Facts about SKA

The SKA will use enough
optical fibre to wrap
twice around the Earth.

The apertun_e alrays will produce more than
100 times the curent _
global Internet traffic.

BIC NUMBER FACTS
BIG NUMBER FACTS

The SKA wil be so sensitive .
that it will be able to detect 2IFpOrt radar
ona planet D0 light years away.

The dishes of the SKA wiu produce
10 times the current

global Internet traffic.

BIG MUMBER FACTS
BI6 NUMBER FACTS

e SKA central computer
will have the processing power of about

one hundred million PCs.

The SKA wil contain thousands of antennas
with a cOmbined collecting area
of about one square kilometre

(that's one million square metres).

BIG NUMBER FACTS
BIG NUMBER FACTS

“Our Journey to Bring the SKA to Africa, http://www.ska.ac.za”



® Broadband Communication — Spectrum
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Research Topic:

« Non-static DWDM data channels

+ Flex-spectrum wavelength allocation is dynamic
« Flexibility of resource utilization and network optimization

- Challenges in terms of the device physics and the
algorithmic control plane (Network Intelligence)
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