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Open and Transparent

Independent INDEPENDENCE [y
e CHARTER [
- Editoriallyindependentreports follow a standard cadence i

- Reports are neversponsored

Revealing Network Experience
« Experientialmetrics measuring typical end-to-end experience EXPERIENCE [
« Best practice automated tests across a broad user base CHARTER Eiaetes

EXPERIENCE CHARTER

Scientific Analysis
« Sophisticated, pioneering methodology applied consistently
« Conclusions tested for statistical significance
ANALYTICS [Eeaa
CHARTER EEEESRa N

We are an independent business which tfransparently
publishes the rules that governour operations
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Quality of Service (QoS)

Traditional QoS measurements

Optimised routing does not represent true user experience

— -— — Core — RAN «—> Device <e—

Network Testing (e.g. Drive-testing)

Peak Speed (e.g. manual speed test app datq)
— L] | | | | | >

Only Opensignal measures the full end-to-end user experience (active & passive testing)
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A Complete view of Mobile Experience - QoE

[ =5 ()
3 € =

Content «— Transport «— Exchange <«— Core <«— RAN <«— Device «— 24/7 user
Point scenario

Network testing (e.g. Drive-testing)

Peak Speed (e.g. manual speed test app data)
— || | | | | >

Opensignal enablesregulators to have a holistic view of consumers' experience,
both from a user-centric and network-ceniric perspective.
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Leading Experiential Metrics

i i Reach
Voice App Experience Thereal user

Measuring the quality of experience of network

experience for OTT voice rollout
services
Availability
% of timereal users have G
a connection on the best 5

technology
O b‘e Live Video Streaming
Experience
. Live sports, news, games,
O Games Experience entertainment, social and
‘b Measuring the end-to-end education streaming services,
Speed latency, packet loss and jitter on real devices accounting for

. . on real devices real end points and fraffic
& Latency Video Experience shaping
Video streaming on real devices
accounting for real end pointsand
traffic shaping

Leading the evolution from network performance to network experience

P
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Opensignal testing definitions

Active vs Passive Testing Background vs User Initiated Testing

When traffic is put on the network

. Runon the devicein the background of
and the response is measured.

Active Background an app avtomatically based on a
. Examples: Download throuahput . number of test triggers, either periodic
Testing Xamples. Low. Jghput, Testing or based on device activityin the

Upload throughput, Server Response

Tests, Video Tests, etc SO

When datais recorded from the

device, but no trafficis put on the Wnen aluserhas nit a “run tesk now

Passive . User Initiated button to start a test. Can bias data as
o ' . typically users are experiencing v ery
Testing Testing positiv e or very negative service (not

Examples: RSRP, RSSNR, Device

Make or Model, Active Band, etc representative).
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Opensignal Approach
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Capturing on-device
mobile experience

End-to-end experience
measurements

Representative sample
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Analysing billions of
records to reveal true
experience

Innovative Data Science
and Analytics

Delivering standardized,
independent and
consumer-centric

insights for evidence-
based decision making

Impartial respected reports

Insightsinto the real
experience

() OPENSIGNAL
i



Institutional use of Opensignal's end-to-end methodology

ITUPublications International Telecommunication Union

Development Sector OECDputhhmg
Pandemic in the Internet age
From second wave to new normal SRR AN
recovery, adaptation and resilience #IEEVI\!S'IBL’J( IgEOF OECDpbising
UOLL

OECD DIGITAL ECONOMY
PAPERS

July 2022 No. 327

DEVELOPMENTS
IN SPECTRUM
MANAGEMENT FOR
COMMUNICATION
SERVICES

OECD DIGITAL ECONOMY
PAPERS

October 2022 No. 332

BETTER POLICIES FOR BETTER LIVES

@) OECD

=
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https://www.itu.int/hub/publication/d-pref-ef-pandemic_01-2021/
https://www.oecd-ilibrary.org/science-and-technology/broadband-networks-of-the-future_755e2d0c-en
https://www.oecd-ilibrary.org/science-and-technology/broadband-networks-of-the-future_755e2d0c-en
https://www.oecd.org/publications/developments-in-spectrum-management-for-communication-services-175e7ce5-en.htm
https://www.oecd.org/publications/developments-in-spectrum-management-for-communication-services-175e7ce5-en.htm

Partnerships already developed an approach 1o validate the state of Meaningful Connectivity

Alliance for Affordable Internet (A4Al)

4G for Meaningful Connectivity

We have meaningful connectivity when
we can use the internet every day using
an appropriate device with enough data
and a fast connection. The Alliance for
Affordable Internet (A4Al) published
these targets in 2020 to help policymakers
set targets for higher quality and more
affordable internet access.

% time, January-March 2021

This brief focuses on a fast connection — one of the
four pillars to measure meaningful connectivity

— and the il ity of 4G across

pensigna

P -
e |

Overall 3G 46
7.9 (20.057) 5.0 (20.057) 9.1(20073)

OPENSiIGNAL

4G for Meaningful Connectivity Research
Series. | o with C -
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4G for Meaningful Connectivity

We have meaningful connectivity when Thishrief focuses on a fast connaction — one of the
four pillars to measure meaningful connectivity —

we can use the internet every day using and the availability of 4G across Indonesia. It

an appropriate device with enough data Jata colle: n Opensignal t !

and a fast connection. The Alliance for v 4G sigr

Affordable Internet (A4Al) published

these targets in 2020 to help policymakers his k f connectivity — at 4

set targets for higher quality and more

affordable internet access.

% time, January-March 2021

Overall 3G 46

Thi

about
op
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4G for Meaningful Connectivity

We have meaningful connectivity when we can use the internet every day usingan
appropriate device with enough data and a fast connection. The Alliance for Affordable
Internet (A4AI) published these targets in 2020 to help policymakers set targets for
higher quality and more affordable internet access.

This brief focuses on a fast connection —one of the  This kind of cor
four pillars to measure meaningful connectivity —
and the availability of 4G across Pakistan. it

% time, 1 October - 31 December 2021

MAP LEGEND:

|7y e

e

This mop is based on

Overall 3G 4G
9.25 (20.13) 4.120) 11.1 (20.13)

numeric values represent confidence interval © 2022. Opensignal Limited

This report is an A4Al brief, with data provided by Opensignal. Learn more about

p S
their wor Data, tables, and charts are copyrght Opensignal OPENSiIGNAL
Limited, 2022. Al Lext s writen by A4l and released on a licence I

A4AI

4G for Meaningful Connectivity

We have meaningful connectivity when This brief focuses on a fast connection — one of the
< four pillars to measure meaningful connectivity —

we can use the internet every day using and the vallabiity of 46 acress Colesbla.

an appropriate device with enough data fata collected f pensignal to test the a

and a fast connection. The Alliance for time users have a 4 al that theyrre a

Affordable Internet (A4Al) published ! :

these targets in 2020 to help policymakers kind of ectivity ather t

set targets for higher quality and more

affordable internet access.

% time, Septiembre-Noviembre 2021

Overall 36 4G
12.8 (:0.08) 4.3 (:006) 15.4 (1010)

Thus report is an A4Al brief, with data provided by Opensignal. Learn m
a tables
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https://a4ai.org/research/4g-for-meaningful-connectivity-research-series/
https://a4ai.org/research/4g-for-meaningful-connectivity-research-series/

Data-enabled Decisions

User-ceniric and End-to-End measurement methodology reflects
the real Quality of Experience (QoE) - this is deeply aligned with
the values of Meaningful Connectivity

Examples of policy recommendations driven by our data:

» Modernise the regulatory framework to attract complementary providers

« Use USAF fundstowards high-quality connectivity projects (towards broadband projects rather than
infrastructure only)

« Conductimpact evaluations of all telecom and internet-related projects

» Use spectrum to spur infrastructure and investment

* Reduce sector-specific tax burdenson ICTs

« Adopt a new National Broadband Plan with clear targets for meaningful connectivity

* Increase transparency within the sector with clear rules for evidence and inclusive participation

« Make new infrastructure easier to build with clear policies

» Provide sufficient spectrum on regular basis to enable coverage

'f .".
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Sizing the Satellite Connectivity Opportunity for Smartphones

Users spend under 6% of time with no cellular signal

Americas Europe Africa & Middle East Asia & Pacific
Highest 10 for no signal % Highest 10 for no signal % Highest 10 for no signal % Highest 10 for no signal %
Haiti 5125% France 2.14% Libya 4.60% Papua New Guinea 4.57%
Brazil 3.04% Romania 1.84% Nigeria 3.48% Laos 419%
Nicaragua 3:00% Serbia 1.69% SilEEgE 3.48% Georgia 2.33%
Honduras 2.64% Bulgaria 1.67% Cameroon 3.38% Pakistan 2.27%
Dominican Republic 2.56% Slovakia 1.66% Somalia 3.38% Maldives 2.17%
Paraguay 2.40% Ireland 1.55% Afghanistan 3.13% Skt Lanika 2.03%
Costa Rica 2.21% Greece 1.52% Sudan 3.04% Cambodia 1.84%
Panama 2.18% Albania 1.50% Zambia 2.99% Bangladesh 1.76%
El Salvador 1.96% Spain 1.50% Céted'voire 2.92% Kozakiiston 1877
Bolivia 1.96% Moldova 1.49% Lebanon 2.90% L Pt
0% 2% 4% 6% 0% 2% 4% 6% 0% 2% 4% 6% o c &
Americas Europe Africa & Middle East Asia & Pacific
Best 5 for no signal % Best 5 for no signal % Best 5 for no signal % Best 5 for no signal %
Jamaica 1.37% Cyprus 0.91% Turkey 1.03% Japan 0.51%
Trinidad & Tobago 1.31% Estonia 0.88% Jordan 0.99% Thailand 0.49%
USA 1.09% Netherlands 0.77% Kuwait 0.94% Azerbaijan 0.42%
Puerto Rico 0.84% Sweden 0.70% Irag 0.74% Turkmenistan 0.32%
Uruguay 0.70% Finland 0.64% Togo 0.61% South Korea 0.26%
0% 2% 4% 6% 0% 2% 4% 6% 0% 2% 4% 6% 0% 2% 4% 6%
Data collection period: 1 June 2022 - 29 August 2022 | © Opensignal Limited Sizingthe satellite connectiv ity opportunity for smartphones
() OPENSIGNAL 12
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https://www.opensignal.com/2022/09/07/sizing-the-satellite-connectivity-opportunity-for-smartphones-i

The Bigger Picture

Digital Inclusion

More nuanced than:

o Infrastructure
deployment as a proxy
for real-world coverage
(not human-centric)

Reliance on optimised
peak throughput
data/unstandardized
speed testing

© Opensignal | Confidentialand Proprietary

QoS + QoE

® Historically,

Quality of Service (QoS)
measures network
performance from a technical
point of view

* Increasingly,

regulators are supplementing
this with Quality of Experience
(QoE) data to more accurately
understand the actual
consumer experience.

Meaningful
Connectivity

Turns the spotlight on the
users/participants of the
digital economy

However, not all QoE data
is equal. It is critical o
consider factors like
methodological
standardisation,
representation and
independence and move
beyond just peak speeds.
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Thank You

laria.bencivenga@opensignal.com



mailto:ned.needham@opensignal.com
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