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Throughput in the world of 5G

Speedtest® is uniquely capable of measuring the full throughput
capability of a 5G connection.

Speedtest uses a client and server testing engine that
dynamically scales the number of connections to the server in
order to saturate and accurately measure client-side connections
up to 10 Gbps.

+12,000,000

TESTS DAILY

+300,000,000

COVERAGE SCANS DAILY

12,000+

SERVERS GLOBALLY
IN OVER 190 COUNTRIES

100%

OF THE WORLD’S COUNTRIES
REPRESENTED IN OOKLA DATA

+30,000,000,000

TESTS TO DATE
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Preparing for 5G

Consumer Side

e Distributed Server Network
* Multi Server Test Capability
 App Upgrades

 Multi Threading

 Device Readiness

Enterprise Products
* New KPlIs
* New Tools

) ) =) \

= NS
Determine a connection’s inbound Determine a connection’s outbound Understand your connection quality Diagnose network jitter by testing
bandwidth by testing how quickly it bandwidth by testing how quickly it by testing latency down to the how your ping times are fluctuating

can download data can upload data millisecond



ooiLA

(A SPEEDTEST powered

5 G rea I num be rs Test Count Growth

1200K 1,139,519
1000K 927,453 954,181
One-day data snapshot for 808,958
800K
September 1, 2020
600K
52,751 tests 520,089
400K
146 networks
. 200K
15,566 devices 380 233984
oK
2019 @1 2019 Q2 2019 Q3 2019 Q4 2020 Q1 2020 Q2 2020 Q3
Maximum speeds: Device Growth
download: 3,623 Mbps
200K 173,299 210,413
upload: 280 Mbps
latency: 3 ms 150K
100K
85,342
50K 31,302
6,550 49,837
0K 168

2019 Qi 2019 Q2 2019 Q3 2019 Q4 2020 Q1 2020 @2 2020 Q3
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United Arab Emirates 56 T 564,954
LTE 96,307
Norway 5G T 547,488
LTE 63,537
Macau 56 A 518,231
LTE 41,763
5 Saudi Arabia 5G T 493,810
713 LTE 64,954
: 1 South Africa 5G T 468,663
3 \ A . P ‘ LTE 36,485
i ; Spain 56 T 427,024
LTE 31,024
South Korea 5G T 416,590
LTE 63,446
France 56 N 402,638
LTE 48,223
Kuwait 5G N 398,985
Countries where more than 100 5G tests have been carried out : LTE 40,323
in Q3 to date
: Qatar 56 A z87,220
100 = h = : 94 HTE 76,251
) . 5 . China 56 I 359566
e e LTE 35,242
0 Thailand 56 e 356,927
o LTE 31,912
5 Japan 5G e 339,823
20 LTE 34,598
0 Finland 56 . 328,810
2019 Q1 2019 Q2 2019 Q3 2019 Q4 2020 Q1 2020 Q2 2020 Q3 LTE 45,325

Top Countries filtered with more than 1000 5G tests in Q3 to
date
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5G device locations

China 71,495

United States 64,534

United Kingdom 12,209

Saudi Arabia 9,495

Talwan 8,554

Australia 7,984 f2er oera
Thailand 4,362 Austrai Canada Hong Keng
Hong Kong 3,628

Metherlands 3319

Kuwait 3,141

Germany 2,674

Puerto Rico 2,484

South Korea 2,386 71455
Switzerland 1,665

Canada 1,624

UAE 1,500

Finland 1,297
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5G device breakdown

Samsung - Galaxy S20 Ultra 5G 52,991
Samsung - Galaxy Notel0+ 5G 50,591

) Samsung - Galaxy S20+ 5G 41,591
Samsung - Galaxy S20 5G 25,360

xizori | 1426%
Samsung - Galaxy S10 5G 24,596

Huawei - Mate 20 X 5G 22,548

Samsung - Galaxy Note 20 Ultra 5G 19,766

Oppo . 2 0% Xiaomi - Mi 10 Pro 5G 19,613
— I 130% Xiaomi - Mi 10 5G 19,027
Huawei - Mate 30 Pro 5G 13,787

S::; ,:_‘::: Huawei - P40 Pro 5G 10,650
Sealme I 0.38% Huawei - Mate 30 5G 10,183
OnePlus - OnePlus 8 5G 9,663

Motorc-ala I O-31% OnePlus - OnePlus 7T Pro 5G McLaren 9,573
:S:: l':j:: Xiaomi - Redmi K30 5G 8,106
Xiaomi - Redmi K30 Pro 5G 7,847

Asus | 0.10% OnePlus - OnePlus 8 Pro 5G 7,068
sharp |0.02% LG - V60 ThinQ 5G 6,044
Nokia | 0.02% Samsung - Galaxy A71 5G 5,482

LG - V50 ThinQ 5G 4,444
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5G throughput and beyond

Operator Radio Signal Connection Radio Access Network Device Information
Information about the Information about signal Data connection type and Tracking area (LAC/TAC), Latitude, longitude,
subscriber network and the  strength and quality (e.g., cellular connection type base station ID, cell ID, altitude, accuracy and age
network to which the RSRP, RSRQ, RSSI), physical cell ID of location
device is connected frequency band (EARFCN,

UARFCN, ARFCN) and other
properties of the cellular
connection



Ookla enterprise solutions

OOKLA cell analytics KapiifSettinas ]
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= Virtual Benchmark Layers

3 F Outdoor & Ind...

= 3IE
T IE Downlink Throughput
5G 55-RSRP ©  >200Mbps

(0 10.0..20.0 Mbps

WiFi Data Usage

Mobile + WiFi Data Usage

&
£ 56 55-RSRQ @ 5.0.10.0 Mbps
# 56 55-SINR ® < 5.0 Mbps
o N=CERD Gobansaor Timestamp 29-Jul-2020 11:30:41
T Device Name Galaxy 510 56
# LTERSRG Site Finder Kilgobbin Location Method GPS
_ 3IE Burial Grounds
# LTESNR ] Lacation Accuracy (m) H
& LTE Optimization Priorit Connection Type 5G NR
- ptimization Priority DL Throughput (Mbps) 712.34
& LTE DL MCS UL Throughput (Mbps) 76.95
S L Latency (ms) 58
# LTE Most Frequent Cell Jitter (ms) 4
& LTE Strongest Cell TAC 40202
pPCl 3
4 LTE Strongest Band Band, EARFCN 2100, 550
_ RSRP (dBm) <101
4 LTE Most Freguent Band RSRQ (4B &
# LTE Percent Low Band RS SNR (dB) B
cal @ 15
¥ & Downlink Throughput Timing Advance 1
4 Uplink Throughput cellio 922408
£ Latency
% Jitter
£ Mobile Data Usage <
&
2
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# UMTS RSSI Conservatories >ark
% GSMRSSI The.Step Inn
# CDMA RSSI -
# CDMA Eclo - 1l
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(®)Past month (Jul 202...

All Bands
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Fern Court
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Fern Court
Heathe
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11 Filter Combinations Remaining

Performance and Quality ~

& Fixed #® Mobile v

United Kingdom v Performance |1} Export

Week of Aug 31 (to date) ]

Mean - Download Mbps Upload Mbps Latency ms
3x 02x EE (&2
300.00
Vodafone
All Devices v 250.00
5G (Beta) v
200.00
Legend —_"—_—-\_-—__________/—_'_/
us © 15000
[ [ox2 o
EE o
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Mobile Coverage v

United Kingdom v
3x O2x EE Cwv -
Availability @ L Export
Vodafone
Meekio AL 912812020 ] 4G % General % On-Network %
Legend
3 o
s 100.00
Woz ©
EE L3 99.95
Vodafone Log
99.90
99.85
99.80
Wkof Jun8 Wk of Jun 22 Wk of Jul 6 Wk of Jul20 Wk of Aug3 Wk of Aug 17



Speedtest Global Index

Global Speeds July 2020

il Mobile

Global Average

Download '\.:j Upload
U5l 1093

Latency

il

Country

+1  United Arab Emirates

=1 South Korea

China

Mbps

110.90

109.04

1051
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Public Ookla resources

OOKLA 5G MAP”

The interactive Ookla 5G Map tracks 5G rollouts in cities across the globe.
Updated weekly from verified public sources and Ookla data, you can follow
operators' newest 5G networks on @Ookla5GMap.

= Fixed Broadband DEPLOYMENT TYPES
Global Average o
Download () Upload Latency ' @
81.46 063 U o
Mbps Mbps ms L ,

True Move H has over 250 new
Fri deployments around Thailand. Magyar
1 5 Telekom in Hungary and Orange in
@ Romania also launched 5G in several new
cities. Take a closer look at today's

o additions:

‘Ookla 5G Map

lia ‘@00klasGMap
o Mobily has several new commercially

e available releases in Saudi Arabia. Elisa in
o Finland, Telia in Norway, and Vodafone in
the U.K. also launched 5G in 1 new city
each. Take a look at the map to see if 5G is
available where you live:

Country Mbps

Singapore 21308

Hong Kong (SAR) 202.60

‘Ookla 5G Map
‘@0oklasGMap

Thailand 171.45 It's another big week for 5G map additions
with nearly 2,000 new deployments. The




ool

(A SPEEDTEST powered

Ookla®

The global leader in mobile and broadband network intelligence, testing
applications and technology. With over 12 million consumer-initiated tests taken
daily on the company’s flagship platform, Speedtest, Ookla provides invaluable
insight into the performance, quality and accessibility of networks worldwide.
Operators, businesses and government agencies alike rely on Ookla for
unparalleled and immediate information on the state of networks and online
services.

Ookla’s family of companies includes:
Mosaik™ — data visualization and analytics for mobile coverage
Downdetector™ — real-time analysis of status and outages for services

SpatialBuzz™ — real-time customer feedback combined with device radio measurements to
help operators find, prioritise, and fix problems



