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Outline

“The last time | was connected by wire was at birth”

e Kjeller and the Internet
® My mission
= from 3G to 5G
= “always online, always connected”?

® \Web and network development
= the network responsive Web design

® Vision: “Internet light for all”
= Free access to information for all
= Technology
= Open issues
® Ongoing activities
= Europe, Africa (Tanzania, DR Congo)
= Why India? - The Global Infolnternet standard
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1971 (at which point 23 hosts, at universities and government research centers, were connected to the
ARPANET); 29 by August, 1972, and 40 by September, 1973.

At that point, two satellite links, across the Pacific and Atlantic Oceans to Hawaii and Norway (NORSAR) had
been added to the network. From Norway, a terrestrial circuit added an IMP in London to the growing network. Jan 2018, Josef Noll
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BINTH OF THE INTRERNETY

The Internet and Scandinavia ST TE T L
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- The first connection of Arpanet outside of the s
USA (and Hawaii) was to Scandinavia (Kjeller, SUZIIUENINS .
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June 1973)

» List of Internet pioneers [Wikipedia]
- Yngvar Lundh, Paal Spilling

- Application development
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- .php, OpenSource, Linux, Skype, Spotify ot
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- OperaSoftware, FAST Search —
- Nokia, Ericsson Y IR AR
- Telenor, Telia ‘

« Mobile Internet: - ‘
- GSM \ A
- Service adaptation -
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5G: Speed, Bandwidth, latency and

* 1G-3G: Speed, flexibility

’ B Seamless integration  Security,
T

Sustainability

® 3G-4G: service view - .
® 5G and beyond:

= Business challenges 4G i h Mobile broadbana

| services
= ownership -
= sustainability 3g: UMTS : Web, Multimedia,
Communications
_ Mobile telephony, SMS,
2G: | FAX, Data
16: = NMT Mobile telephony
\ \ | _
1970 1980 90 2000 2010 2020

Basicinternet.no

m Basic Internet

@Basic4all

[adapted from Per Hjalmar Lehne, Telenor, 2000]
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5G Research Topics

* (i) massive mobile broadband, R&D and business

= social networks for things

® (ii) billions of devices and
= |nternet of Things (loT)
= automated processes
= Edge computing

® (i) ultra-reliable and ultra-low latency networks.
= Industrial automation

* (iv) societal: digital inclusion x t
_ _ excep
=  free access to information for all IT Bombay, C-DOT

Jan 2018, Josef Noll
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Connectivity & Affordability

The Unconnected Market Landscape

Unique Mobile Internet Users

—3G/4G— 2G - Unconnected

Population 15+ (bn) Total

Developed World 0.9 0.6 0.1 0.3

Developing World 43 1.0 0.8 DO 33
Total 5.2 1.6 0.9 2.8

Penetration 15+ (%) Total BMI NMI Unconnected

Developed World 100% 64% 8%

Developing World 100% 23% 18% 77%

Total 100% 30% 17%

/7% don’t have

Source: GSMA Intelligence; figures reflect position at end of 2014 decent access
BMI = Broadband Mobile Internet (3G/4G); NMI = Narrowband Mobile Internet (<3G)

[Source: GSMA, Nov2015]
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2105

U10 ¢ Department of Informatics e
The Faculty of Mathematics and Natural Sciences —

a. Digital technologies are spreading rapidly in developing countries
DIGITAL

100 - DIVIDENDS
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2 N ee e’ [Source: World Development Report 2016
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X = Digital Economies/Societies
20 = [nternet of Things (loT)
0 ==

1990 1995 2000
— |mproved water —— Mobile phone
----- Electricity ~ = = Internet
.+« «Secondary school + + + + Mobile broadband

- - - Improved sanitation June 2016, Boysen et al. 8



Societal:

e Combat the Digital Divide

¢ Support the Sustainable

Development Goals (SDGs) il

® (I V) prOVide free aCCGSS tO GOOD HEALTH - DECENT WORK AND
iInformation for all AND WELL-BEING ECONOMIC GROWTH
e |ndia specific

= health knowledge: food, nutrition,
birth/newborn 1 REDUCED R NNOVATC 17 PARTNERSHIPS

_ _ INEQUALITIES FOR THE GOALS
= pasic IT education
= Increase agriculture productivity

¢, \\ SUSTAINABLE Internet light for all
V

\’/ DEVELOPMENT

Jan 2018, Josef Noll
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TelCos have the wrong investors

® Revenue driven

= roll-out in urban Telecom

= focus on voice (GSM) revenue-driven
= Mobile Broadband for Premier League, Bollywood,

voice & mobile broadband

e Infrastructure Investors subscription based (SIM)

= min 13% revenue

mobile network: coverage

e Not suitable for (voice) & capacity (data)

= Digital literacy operator cost model
= low Income segment

= non-profit content: EDU, health, agriculture, eGov
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: Demand for information only

® Average Web Pages
= growth: 1 to 3 MB within 5 years
= Images: ~3X

Growth of Web Pages

O average web site

w Size [MB]

= video: ~5x O Images =
< Scripts
+* Video =
® Web page growth counteracts C
network development ; = - 0
—
1 I - o

2012 2013 2014 2015 2016 2017
[Source: httpArchive.org] Year (1. July)
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Impact of Web Page size

# of users supported

uncompressed

» 800 : —

O compressed, Web and video 0

= O |Internet light, no video g

[s )
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400 \\O :
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O

0 O
2012 2013 2014 2015 2016 2017

Year (1. July)
= 100 Web pages/month

= using 1 Mbit/s satellite link

Cost per month per user

2012 2013 2014 2015 2016 2017

Year (1. July)

[derived from: httpArchive.org]
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The Network Responsive Web

Envision a world of free access
to information on health care,

877 N Ay ——
o 0 i CRORORON
n i . — e \
. N e tWO r k re S p O n S I Ve We b The Basic Internet Foundation R B Home Projects Solut Impact Research Opportunities About us -
e
Spo +++4 see our vision on "Connect the Unconnected" and Comments to WIfidEU +++

The s || gy Siv L WEE
= Adapt to network capabilities SSig, & Vel oA

The Basic Internet Foundation
aims at optimised content
delivery on capacity-limited

» Car queue in remote areas

access to Information

AN ECTERY 7
SRR TN Y ) (N
AY 74N 74N TAN 74

(Infolnternet) as a carrier of

. - - P ——
" " TT digital content to people in The Basic Internet Foundation About us
4 oplie tetnerin ITI areas with low admission |
. Envision a world of free access to information on health care, education or development.
and / or no internet coverage. « Jose Nol
Join our que y » Vidar Sannerhaugen
The Bas n aims at optimis Ty on capacity-limited . L nda r".-u d

our quest to make this vision a reality!

- Server-side adaption of content . :
® Examples
. Internet access
= Opera Mini (prOXy) low capacity - T S

= Chrome (compression)

” .'/ —-— ))) /)
® Internet light N~ Wifi access ",

| ; - high capacity |
= text and pictures ' Local Core to local content /

= local video * and Access

_____ - \ 7

A@\ . [P
(Vi!;,lg Basiclnternet.no m Basic Internet %
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“Internet light for all”
free access to information for all

Road Infrastructure

® "Walk on Roads” ¢ “Walk on the Internet”
= free usage for pedestrians & = free access of information
cyclists Q‘\‘Q = |ocal societies

o Speed & toll roads
= Car: number plate
= speed & comfort
= often privately managed

® Broadband and Mobile services
= \oice, video & games .
= speed & comfort
= privately managed

multimedia++

® Successful complementarity e Complementarity
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Basic Internet infrastructure:
Technology Solution

The Internet

Basic E)a

Informatio/n/ access
=

" "~ Centralised core
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5G network slicing for

Free Access to Information for All

4))

Communication ,
Mobile Broadband Internet,
Entertainment

@ (( s iﬁ\-@?

Masswe IoT _ Automation,
P | 5G Networklng Manufacturing,
Lon DD, &2 >Z Retail
/"‘*S.l' % N 22
é AN 03' S Software-enabled routi
-~ == o
! —’—J"E‘— 7 Autonomous systems
Reliable & ultra-low latency Health/Medical
Alarm, Infrastructure
/\

0101
O
g) (1) 8 2) Information
Free access to information (text & pictures)

for all _
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Business In Goal: Include people

Internet light for all with 1 USD/month

for communications

® Reality in Tanzania (as an example for Africa)
= 49 Million people, 69% living in villages

= over 4.000 villages are unconnected, accounting for
13 M People

= 35% of people without access to mobile data

e |nternet light for all Is sustainable
= free access to text, pictures and local video

= requires 2-2,5% of bandwidth, >97% available for
. Internet access
commercial use low capacity U .

-— e oy

= 10 min with video - or - 10 month with information T comem | i
= >300 people with free access = 1 commercial use 4 N Ej i access s
,\ .- high capacity |
! Local Core to local content /'

\ /
* and Access e

-
-_ e ==
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Connect the unconnected - our projects

Lisala, Kinshasa++ (2011)

= |Internet ARCTIC CIRCLE
» Kinshasa
= Hot-spot, local content e {} EUROPE
« Oslo og Baerum, (2014) Ll 5

= Health "GravidPluss.no”

 Tanzania (2017)

= Digital Health NORTH
AT LANTALC
® COngO (201 7) . OC Eft.l'a/~ TR CPTC CF CANCER
= Digital Economy S
» 21 Health stations in Norway (2018) A AFRICH
= "TrygtSvangerskap.no” EQ“”‘“%} L2 %
» Pilot in India (20187?) ~ L g i s
=) : . - : a{)"D/ N | .
Global Infolnternet Standard l_l. , ;,Afuof‘ﬁ{-’,.; | TROPICOF CAPRICORN t ,;‘C z:;

» Showcase Tanzania (20187?)
[Map source: National Geographic]
SOUTH | %

“h
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Digital Health Spot for 300 €

Creating digital access for the unconnected

L5 i 2 7
access in DRC Congo and Tanzania. The project was founded by the Research Council of
wiay ¥

Digital inclusion
The catalyst for sustainable development

L] outorsocien 300 € digital health hotspot
60.000 € connecting a village in T/

( )
Agricultural and rural development
& :

C\ eaucotion 89.000.000.000 € EU border control per year
L . Health fm 80 € Solar panel == 30 € Regulator

\ T 50 € Hotspot 20 € USB-charger
g \":I A Food. water and shelter [] 50 € Tablet @ 15€LED light
-+ 20 € Battery 2 20 € Materials

UiO ¢ University of Oslo %~ KJELLER

INNOVASJON

Founded by:

Jan 2018, Josef Noll
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Estimation MBasic

Cost of ICT development

Infolnternet Comparison - societal costs
Costs/user/month [US$]

2
CAPEX/new person
OPEX/person
1
0.5
vear1 year2 vyear3 year4 yeard
half a
o dollar is
* local Wifi spots . enough®
¢ based On Sate”ite /,) Source: UK GOVE_RNMENT UNIT COST D_ATABASE
connectivity [f Basic ' '

nite rnet
4”
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Internet light for all

® 5G development
= (1) Massive mobile broadband,
= (i) billions of devices and
= (1ii) ultra-reliable and ultra-low latency networks
= NEW: (iv) the free access to information for all.

® Net neutrality

= access to information, compressed text and pictures
through Internet light for all

e Catalyst for Sustainable Development Goals (SDGs)

® Pilots for Digital Inclusion through Internet light for all
= Focus In Tanzania on health
= Focus in DRC on education/work
= Global Standard through India Pilot(?)

W .. AACERY 7. | - '_ : ‘ '_ :
SIS GOALS. 5

\\@ 17 GOALS TO TRANSFORM OUR WORLD

L
3 GOOD HEALTH QUALITY GENDER
AND WELL-BEING EDUCATION EllUAlITY
'-.‘"-'\K."-::T."F(w-""z.': o RS
. DUSTRY, INNOVATION 1 REDIIGED 49) RESPONSIBLE
mmumn[s 1€ coNsuMPTION
ANDPRODUCTION
" & V. U .
& | : ( Y ) ]
i A SRR
i §,,,§'\~_,33,,.ie.'» 52 ot

13 e 4 AE U B Pinctusrce [ 47 PARTSHes
ACTION BElﬂWWATER U ONLAND ANDS ONG FOR THE GOALS i@‘.%:}
e e SUSTAINABLE
@ g - ! DEVELOPMENT
1 T ,‘\“ 7Y
D = g G{IALS
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Background slides
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Partnership for Digital Africa

‘omment° As a guest country at the G20 summit, we must help to
ge the world | Erna Solberg

ERNA SOLBERG (H), PRIME MINISTER

J

/ JATED: 30.JAN.2017 9:39 PM. | PUBLISHED: 30.JAN 20122

(=

and the Norwegian Pnme Minister in Berlin in November, where Norway's participation as guest country at the economic summit were among

I In July last year was Ema Solberg inwited by Angela Merkel for this year's G20 meeting. Here from a meeting between the Gerrr  Chancellor

SSUEsS OsCcussaed.

http://www.aftenposten.no/meninger/debatt/ »

\

Kronikk-Som-gjesteland-pa-G20-toppmotet-ma-vi 3@@[]@ \

Google tran

bidra-til-a-endre-verden--Erna-

Nhera-014()/6b him

1. UN sustainability goals and Agenda 2030:

Germany has chosen this agenda as a backdrop for their entire program for the
presidency, and I lead a group at the United Nations that will drive towards
implementation.

We will work to ensure that the G20 goes ahead with its own specific
commitments to help achieve sustainability goals.

2. Migration and partnership with Africa:

The world is experiencing the greatest influx of refugees since World War I1.
Europe, and especially Germany, have seen the consequences of that.

It is necessary to improve the situation where people break up close.
Germany will use its chairmanship to do something about the problems which
people belong. There is no minimum job creation and private investment. There
are agreements with African countries wishing to achieve it.

G20 can therefore help the countries and international organizations use their
resources more on measures which create growth and job creation.

3. Health and education.

inte refial involvement. Education and health

Norway has long had a heavy
are associated with economic growth.

Jan 2018, Josef Noll
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2. Migration and Partnership with Africa

¢ Example: Digital Tanzania GSM + Wifi
= Unconnected: 13 Million people in 4.000 villages | e 200W
= Combined effort of S ° MicroBTS

= |T industry,
= \World Bank,
= JTelecom and
= [ndustry

1 USD/month for Telecom Cost: 70 kUS$/village

{@,@ Basiclnternet.no m Basic Internet @Basic4all Jan 2018, Josef Noll


http://BasicInternet.org
https://plus.google.com/b/112843192525301686752/112843192525301686752/about
ttps://twitter.com/@Basic4all

Tanzania — Digital Health

TANZANIA NATIONAL ICT BROADBAND BACKBONE NETWORK MAP

e Digital Health Information _*; _______

= 4 villages with health spots in Tanzania “;‘ * M. KEN .
: : NANDA ¢ Bukoba "\ Lodlon
= Focus on TB, HIV, Anthrax and Cysticercosis — 3 -
. L Biharamulo B
= Health videos Kabanggle e W e % W
” Shinyanga R N :
-~ TB l*Ma'nya\m * *Nzega * Babati ‘
Infectious Diseases |- | 90T M vinza e ¥
v Tabora Singidla  NORTHERN RING
%
~ Anthrax 1S WESTERN RING et 2
One Health ! } N\ ) *Sumbawanga i\ga Morogoro
1 Cysticercosis
\ M*b‘-'yd *kambako
Health Issues [ | Non Communicable | Cancer / 4% : Funduma SOUTHERN RING :
Diseases K P
TN _-*Kasumulo
-y Lindi
| Maternal and %) * i
Child Health | \ *Songea e M“""""* =
Point of Presence (POP) r_‘\ * o T
| Mental M 8\ o -
- National ICT Broadband Backbone z
Health |
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Digital Global Health
Involvement, participation and sharing

e Catalyst for Agenda 2030 and <
® Entry point for the Digital Socie

JALILI ZA
UA KIKUU

The Story of Ebola, English The Story of Ebola, Swahili

https://globalhealthmedia.org/videos
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° nobody pays for a health video”
= requires new business model

* broadband

® |nternet light. text & pictures
= Free access to information
= [Local content: health video, education
= Voucher access to entertainment

Internet Services

email

¢ 10 min video = 10 months of information [S 2:0pera Softwarel. |hiermet

= Information: 2-2.5% bandwidth | — —
. ( . 99 [ —
= 1 paid user + 300-400 “Internet light v >

Population
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Partners

X KJELLER ‘ ’
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® o //ﬂ 2 22 A
a9 Forskningsradet f g CLOBAL

AMINVATICON
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Sustainability Goals (SDGs) and Agenda 2030

1. UN sustainability goals and Agenda 2030:

NO 600D HEALTH QUALITY Y L R
POVERTY AND WELL'BEING EDUCATION Germany has chosen this agenda as a backdrop for their entire program for the

presidency, and I lead a group at the United Nations that will drive towards
implementation.

We will work to ensure that the G20 goes ahead with its own specific
commitments to help achieve sustainability goals.

DECENT WORK AND INDUSTRY, INNOVATION 1 REDUCED
ECONOMICGROWTH | J ANDINFRASTRUGTURE INEQUALITIES

6 Our contribution:
— e Information for all (Infolnternet)

13 ok 1o 5ie ] 16 fooroe | 17 it [N - free access to text and pictures
! “n’ . the “walk on the Internet”
THE GLOBAL GOALS :
= pald access to amusement
» “Toll Roads”
Goal: Include people Free local info
: o
with 1 USD/month Health The catalyst for the SDGs

for communications education
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Work in DRC

® Addressing Internet as enabler for
Digital Society |
- existing mobile (GSM only) network [N
= existing entry through ongoing

collaborations

® Potential services:
= voucher-sales for digital services,
= electrical lights,

= programs and mentoring for education
and health

e Sustainability
= operated by commercial actor

= service continuity (free Infolnternet)
= only 2-2,5% of bandwidth needed

T
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