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to lower the cost of Access
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South Africa 2015 household statistics

15.6 million 14.9 million 1.7 million 6.0 million 3.3 million
households households with  households with  households with households
access to mobile Internet access at  Internet access with
phones (96%) home (11%) via cellular computers
telephone (38%) (20.9%)



South Africa: 2015 Individual statistics

Wi-Fi SA Connect 5% = R174

54 million 32.6 million 50:50 split Disposable income
people people have featurephones per capita
cellphones (60%) :smartphones R3490pm
Source: Stats 5A, General Household Survey - 2014, 2015; AMPS 20148, 2015; Disposable income per capita of households, SARBE Quarterly Bulletin ,

June 2015, Target for 5% of R3490 is R174.50.
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Current Cellular coverage / cost South Africa

Vodacom: & % _ : SA has an affordability
*2015 Coverage ~ 99.8 percent of population M Gap rather than an access

*2015 3G coverage ~ 96 percent of populatlono = cap
**3G average speed 4.84 Mbps

***Lowest 1GB data based on prepaid data top ups or
bundled top ups

SA Currently ranked 16 in Africa

53.8% have average monthly income < R779 ($56)
$11.43 = 20% of monthly income
Mankosi
Eastern Cape
46,39 511.43
$4,44
$2,87

Q2 2014 Q2 2015 Q2 2016
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© Cape Town ; i m South Africa M Rwanda Mozambique
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Imagery Copyright NASA Map data © 2014 Temain: NASA

*http://mybroadband.co.za/news/celIuIar/126694-does-vodacom-reaIIy-have-the-best-network-in-south-af@l
**http://mybroadband.co.za/news/broadband/124643-best-broadband-speeds-in-south-africa-2.html

***http://www.researchictafrica.net/pricing/ramp_1gb.php




WiFi success story

*2014 Global picture Globally 150,000 to 450,000 new radio base
of Smartphone traffic stations would be needed to cope with smartphone
traffic — an investment of between 30 and 93 billion

dollars

**South Africa

31% Cellular

Costs saved
Free public WiFi
Home WiFi
Internet cafes
University

69% WiFi

* https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/spectrum-case-for-permissive-rule- based-dynamic-spect™
**http://www.cisco.com/c/dam/assets/sol/sp/vni/forecast_highlights_mobile/index.html#~Country




WiFi providing low-cost connectivity

ree =
TshWi-Fi
calls- movies-

500MB free per day

» Zenzeleni Network co-op (Mankosi)
* 22% of their income on connectivity
* Free local voice calls

* Outbound calls = 50% cellular rate

* Data = 10% current market rate

e Philipstown no 3G

* Albies wireless (WiFi) ('((:"" e WISPs (mostly WiFi)
* 58% cost of cellular ‘./Ap e 173 full members .
@ e 22 associate members GI R




From WiFi to Dynamic spectrum access

((( Il ))) WiFi achieved success in a
Licence-exempt shared band
Using Rule based access

I'll shut up
And talk later,

¢

B
P 4

69% Smartphone Traffic  31% Smartphone Traffic l ((('

(South Africa 44%) (South Africa 56%)
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Sharing spectrum with primary users

@ Primary transmitter

The database identifies current gaps P
L between existing spectrum users for -7

applies rules . .
the white space devices to use -

@ Primary receiver
@ White Space base station

© White Space client
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Spectrum Sharing models

* License shared access (LSA): Purchase exclusive
access to primary user spectrum in regions where it is
unused.

— E.g. USA 2.3 GHz band, used for coastal radar and in the UK,
the 3.6 — 4.2 GHz for defense, emergency services and

broadcasting services.

« Dynamic Spectrum Access (DSA): Use portions of
spectrum dynamically in regions or at times that it is not
used using spectrum sensing or a geo-location
database. Access is granted on a license-exempt or
light-licensing basis.

— E.g. TV band from 470 MHZ to 694 MHz

GSIR




TV White space — DSA In TV bands
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Why we love TV white space




How much white space?

Fresno,CA (Urban
Reef station, CA (Rural)
i > -n.,(” o,
900 MHz
>omHz Pretoria, South Africa (Urban) Celluar

MWJ M_.UMMHL H. il il moreyrm 0 | MM_

Phillipstown, South Africa (Rural)

A /N Abundance of white space spectrum i} rural Afr|ca

50MHz Digital dividend 1 GIR
Digital dividend 2 7




CSIR geo-location spectrum database
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« http://whitespaces.meraka.org.za/
« OFCOM certified (UK Regulator)
« Build in protection for SKA

128.08837890625
7433995

AVAILABLE TV WHITE SPACE CHANNELS Per MESOZONE
WSD Tx EIRP = 4 Watt, Ant. HAAT = 30 M, N = 25001, NNI = 1.254, WSD Inter Tx Distance = 7 km

| SKA interference
| Free zone

TVWS_CHANNELS

B 5002000
2001 -30.00
301 -38.00
38.01-44.00

\ Je e N
B +01-51 0 * eVictoria
JLoxtone  »
58.00 J
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http://whitespaces.meraka.org.za/

CSIR White Space Mesh node
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" TVWS for longer range / non-line-of-site links WAL ;: -




Adding TVWS to WiFi mix to reach further

== == TV White Space (UHF) Albies Wireless add more reach

5 GHz WiFi In this area

5
<> 2.4 GHz WiFi Access ‘ P -
- ‘WLBK\ 7’
* WIiFi proven to lower cost —

* Dynamic spectrum access (e.g. TVWS) will amplify »T
success of WiFi and lower costs even further "

G Y % )




WIiFi/TVWS in the rural ecosystem

Open Access
WHSTARAWA

* Lower cost of access in distressed municipalities

e Create more local edonomy Iocal WISPs in rural areas

mage 014°C dE

& OOUIL earth
0 2014 AfniGISI(Bty) Ltd

Imagery Date: 9/21/2013  31°44'32.55" S 26°57'31.63" E elev 4041 ft eyealt 15966 ft




Current global status of DSA and pilots

Worldwide Commercial Deployments, Pilots, and Trials

2013- Cape TVWS trial:

Connected 10 schools
Achieved 12 Mbps up to 6.5 km

* New equipment (568 Mbps)
No interference even using adjacent
channel
Influenced FCC rules

9 Pilots in Africa

NORTH AMERICA

South Africa b
Gazetted responses to

call for comments

SOUTH AMERICA

Vs




DSA is an inevitable part of our future

((1))
Part of 5G
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South Afrlca should not pIay a passive role
But rather be early adopters/ developers
Influence and use the technology to expand
broadband access and Iower costs

BILE \ OTHER
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Recommendations

Continue to support the process to allow new spectrum
management regimes such as Dynamic Spectrum
Access (e.g. TVWS) on a license-exempt or occasionally
light-license and License Shared Access basis in
appropriate cases.

Support the entrants of hew operators into the market,
including WISPs, community networks, and co-
operatives — especially those that can serve under-
serviced areas - ensuring that they have access to
appropriate spectrum at an affordable cost.

GSIR



Recommendations

Continue theme of spectrum sharing into infrastructure
sharing and support open access models for all
infrastructure such utility poles, ducts and backhaul fibre
as well as local loop fibre/copper.

Connection of open access telecommunications
infrastructure to hubs such as public facilities
(schools, libraries and clinics) in poorly serviced areas
that new operators can use to lower the cost of their
backhaul connectivity.

GSIR



Parting thought

Lets continue to apply our
minds, imaginations and
will to ensuring that the
more vulnerable of our
population living under or
close to the poverty line
have access to affordable
broadband connectivity.

GSIR



® Thank you

GIR

Name (email@csir.co.za)
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Contents

« Contents
— Background on South Africa’s connectivity
— Current status of cellular
— The success story of WiFi
— Spectrum usage: history of regulation
— Dynamic Spectrum Access — a new possibility
— TV White Space — ideal spectrum for expanding access
— Recommendations
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Exclusive use spectrum - How we got here

Exclusive use Rules based

Exclusive use 1920s: AM radio 1938: FCC Radio

1900s: Marconis Wireless telegraphy Nurse unlicensed
1906: Radio Treaty

v ] ey

* We still think about most spectrum using early 1900s thinking

* Innovation in software defined radio, cognitive radios, geo-location
spectrum databases has created new innovate ways to use spectrum

e Regulation needs to catch up with new better ways to use spectrum

* To innovate we need to move from right to exclusive use -> right to
protection from interference

NNuUITO vascu

Dynamic  2008: FCC allows  1989: FCC Cellular — 1975.

Spectrum TV White space licence-exempt AlohaNet
Access |
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Case of Philipstown, Northern Karoo

« Town outside the market edge of most operators

Country South Africa A

Province Northern Cape .'\'\_. Y NG
District Pixley ka Seme "3- ‘ 2 p
Municipality Renosterberg | |

Established 1863

Aream : "I.“L'L E

« Total 44.12 km’ (17.03 sq mi) s G

Population (2011)™" 3
o Total 31365 ? Philipstowne * "
e Density 76/km2 (200/sg mi)

Racial makeup (2011)m

e Black African 36.3%

e Coloured 58.5%

e Indian/Asian 0.4%

e White 4.5%

e Other 0.3% G R



https://en.wikipedia.org/wiki/South_Africa
https://en.wikipedia.org/wiki/Northern_Cape
https://en.wikipedia.org/wiki/Pixley_ka_Seme_District_Municipality
https://en.wikipedia.org/wiki/Renosterberg_Local_Municipality
https://en.wikipedia.org/wiki/Philipstown,_Northern_Cape
https://en.wikipedia.org/wiki/Philipstown,_Northern_Cape
https://en.wikipedia.org/wiki/Philipstown,_Northern_Cape
https://en.wikipedia.org/wiki/Bantu_peoples_of_South_Africa
https://en.wikipedia.org/wiki/Coloureds
https://en.wikipedia.org/wiki/Indian_South_African
https://en.wikipedia.org/wiki/Asian_South_African
https://en.wikipedia.org/wiki/White_South_African

Lack of Coverage in Philipstown
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Albies WiFi-based WISP

roorie o I.u(‘ho: Fi
Ordhia

De Niel Copperton 110}

Phi

Vanwyksvlei

v}

Voshun
. o}

m Deelfontein

Noupoort
Merriman

 10]
Rosmead
@

Mlddélburg

Q

Nieu-Bethesda
Fraserburg




Albies Wireless cost structure

2GB cap 5GB cap 10 GB cap Uncapped
2Mbps

Connection speed Up to 5Mbps  Up to 5Mbps Up to 5Mbps 2 Mbps

Cap 2GB 5GB 10 GB X

Monthly price R195 R300 R350 R750

Soft Cap X X X 30 GB

Soft Cap speed X X X 1 Mbps
Comparison with Cellular (although only Edge available 75-135 kbps Vodacom, MTN)

Vodacom R249 R399 R599 X

MTN R260 R430 R650 X

GSIR




TVWS in Philipstown

Spectrum Scan

WA

CSIR Geo-location Spectrum Database

« N> O @ | Automatic~ ﬁg /‘ \_w % }l6emfor 24.472259521484393
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= / 2 f w CRITERIA
X j‘" g } Propagation Model
B X '\f ITWOI\iIoITU-R P1546-4(grade-B) [
™ Prieska a WSD Height,Power

Almost full 230 MHz TV White Space spectrum available

If using 802.11af TVWS standard this translates to

* 35.6 Mbps for 8 MHz channels.!

* If using four spatial streams and four bonded TV channels (32 MHz)
we can achieve 568.9 Mbps
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https://en.wikipedia.org/wiki/IEEE_802.11af

Expanding access in rural Eastern Cape

with WiFi and TVWS
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Legend

B Meso with POP
- Priority 6 Mesos

E Priority 4 Mesos
2014 Green (Electricity and <75% 3G at facilities) and orange BB Priority 2 Mesos 4

(no electricity and <75% 3G at facilities ) areas ideal for mix of (bllR
WiFi and TVWS




