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The 2016
Mobile 
Network 
Test in 
the United 
Kingdom For the third year in  

a row, the consulting, 
engineering and 
 testing company  
P3 communications 
GmbH and connect 
magazine teamed  
up to evaluate the 
performance and 
service quality of  
the UK’s mobile  
networks.

Based on the findings 
of an extensive and 
comprehensive 
 series of tests, the 
2016 P3 connect 
Mobile Benchmark 
UK produced some 
surprises including 
two of the candidates 
achieving exactly  
the same score.
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Overall Results Voice and Data EE Vodafone Three O2

Voice max. 400 303 329 318 326

Ci� es (Drivetest) 210 76% 83% 77% 82%

Ci� es (Walktest) 60 82% 90% 84% 87%

Towns (Drivetest) 60 74% 82% 84% 85%

Roads (Drivetest) 70 71% 75% 80% 72%

Data max. 600 500 474 460 421

Ci� es (Drivetest) 315 84% 80% 78% 72%

Ci� es (Walktest) 90 87% 84% 75% 54%

Towns (Drivetest) 90 79% 80% 74% 79%

Roads (Drivetest) 105 82% 70% 75% 71%

Connect Ra� ng max. 1000 803 803 778 747

The 2016 P3 connect Mobile Benchmark  
in the United Kingdom shows clear improve-
ments both in the scores and KPIs of all four 
UK mobile network operators and produced  
a tie for the top position.

Results in  
a nutshell

P3‘s network benchmarks are widely accep-
ted as being both highly authoritative and ob-
jective. The carefully designed methodology 
involves drive and walk tests in 13 large cities 
in the UK, as well as drive tests in smaller 
towns and along trunk roads and motorways. 
Great attention to detail includes the use of  
up-to-date LTE Cat 9 smartphones for the data 
tests and the use of the most comprehensive 
mobile plans avail able from each operator with 
adaptations to reflect real life conditions. The 
cities in which we tested  accounted for more 
than 14 million people, or approximately 23% 
of the UK population.

After an extremly close race, EE and Vodafone 
came joint top, with both competitors achieving 
803 out of a possible maximum of 1,000 points. 
EE scored highly with its very strong data per-
formance, while Vodafone achieved the best 
 results in the overall voice category. Vodafone 
also achieved the biggest improvement on the 
2015 scores. Three came third overall and was 
also third in the individual voice and data disci-
plines. This operator scored best in the voice 
tests conducted on connecting roads and also 
achieved good results in smaller towns. 

O2 also achieved a considerable improve-
ment in comparison to its 2015 results. The 
O2 network scores best in the voice tests con-
ducted in London and ranks second in the 
voice category overall, leaving room for impro-
vement, particularly in the data category.

The most positive outcome of this year‘s 
mobile benchmark however, is that three out  
of four operators achieved “good“ ratings –  
a first in the UK. This is proof not only of the 
huge efforts the providers took in extending 
their networks, but is also evidence of the in-
fluence of the P3 connect Mobile Benchmark  
on the development of the country‘s networks.

803 803 778 747Total Score

good good good satisfactoryGrade

Shown voice, data and total scores are rounded.

VOICE
max. 400

max. 1000

DATA
max. 600

303 329 318 326

500 460 421474

EE Vodafone Three
O2
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The UK’s operators
Of the four mobile networks competing in the UK, EE and O2 are 
the largest players in terms of subscribers, followed closely by 
Vodafone, with the smaller Three attacking with agressive tariffs.

With approximately 30 mil-
lion customers, EE (formerly 
Everything  Everywhere) is 
the biggest mobile network 
operator in the UK. Since 
 January 2016, EE has been 
part of the British Telecom 
Group. EE started offering a 
4G service in  October 2012, 
that recently surpassed the 
12 million subscriber land-
mark. The operator claims 
that its 4G coverage today 
reaches more than 95% of 
the UK population. The geo-
graphic 4G coverage cur-
rently is approximately 67%, 
with an ambition to hit 95% 
by 2020. EE operates its 4G 
network both at 1800 MHz 
and 2600 MHz.

First sites with Cat 9 LTE
The operator announced in 
September 2016 that it will 
support Category 9 (Cat 9) 
capabilities on its LTE Ad-
vanced network. So far,  
Cat 9 has only been activa-
ted in Wembley Stadium. 
Other sites in London, Bir-
mingham and Manchester 
are to follow in 2016/2017.

O2 claims to be the second 
largest mobile network ope-
rator in the UK with approxi-
mately 23 million customers. 
Formerly a subsidiary of 
 British Telecom, O2 plc was 
purchased by the Spanish 
telecommunications com-
pany Telefónica in 2006. 
 Today, the company also 
owns half of the mobile vir-
tual network operator Tesco 
Mobile which operates on 
the O2 network in the UK.
O2 started providing its 4G/
LTE service in  August 2013 
and has  expanded this ser-
vice  across the UK since. In 
 September 2016, O2 claimed 
to cover over 70% of the UK 
population with its 4G service, 
striving to meet a regulatory 
requirement of covering 98% 
of the indoor population by 
the end of 2017.

Focus on LTE footprint
O2 operates its 4G network 
mainly on 800 MHz with li-
mited additional 1800 MHz 
coverage in London. Con-
centrating on enlarging its 
4G footprint, the company 
does not offer data speeds 
exceeding 100 Mbps (LTE 
Cat 3) at the time of writing.

Three UK is a subsidiary of 
Hutchison Whampoa and 
launched its mobile service 
in the UK in 2003. As a rela-
tively young operator Three 
started as a 3G-only network 
supplemented by 2G via na-
tional roaming. In December 
2013, Three began to roll 
out its 4G/LTE service and 
expanded it rapidly all over 
the UK. With about 8.8 mil-
lion customers Three is the 
smallest mobile network 
operator in the UK but claims 
to carry over 40% of the 
nation‘s data traffic. Offering 
the cheapest price for 4G 
and unlimited data plans 
(excluding tethering) may 
well support this claim.

Aiming for large 4G coverage
In addition to 1800 MHz, Three 
offers 4G also at 800 MHz. 
Up to now, Three confines its 
4G network to LTE Cat 3 or a 
maximum of 100 Mbps. The 
company claims to cover 98% 
of the UK‘s population with 
3G. 4G coverage is some-
what lower, but should soon 
reach a comparable spread.

Vodafone UK is part of the 
Vodafone Group which is also 
headquartered in the UK. 
The Vodafone Group owns 
and operates networks in 21 
countries. Vodafone UK laun-
ched 4G/LTE in 2013. With 
around 19.5 million sub scri-
bers, Vodafone is the third 
largest mobile network in the 
UK after EE and O2. In June 
2012, Vodafone and O2 signed 
a deal to “pool“ their network 
technologies, creating a single 
national grid of 18,500 
transmitter sites. Both net-
works how ever announced 
they would continue to use 
their own independent spec-
trum. Vodafone currently 
operates 4G/LTE at 800 and 
2600 MHz and has started to 
refarm also some of its 3G 
spectrum at 2100 MHz to 4G.

Carrier aggregation on its way
Under its current 4G+ roll-
out,  Vodafone is preparing to 
combine up to three fre-
quency bands with “Carrier 
aggregation“ in high density 
areas. This technology could  
provide data rates of up to a 
maximum of 700 Mbps, with 
current Cat 9 devices ma-
king use of up to 450 Mbps.
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40%
VOICE

Call success ratio

Call setup time

Speech quality

60%
DATA

Youtube quality

Success ratio

Web page download

File up- and download

A close  
look at UK 
networks
In 2015’s mobile network benchmark, EE was the clear winner, 
followed at a distance by Three and Vodafone with O2 in last 
place. How did these competitors score one year later?

P3 communications GmbH, 
based in Aachen, Germany, is a 
world leader in mobile network 
testing. It is part of the P3 group, 
with over 3,000 employees 
world wide and a turnover of 
 more than €300 million. P3 is  
in partnership with the German 
telecommunications magazine 
connect, which has more than 
20 years of editorial expertise 
and is one of the leading test 
 authorities in Europe for tele-
commu nications products and 
services.

 Together, P3 and connect 
 have been conducting the most 
important network benchmark 
test in Germany for nearly 15 
years, extending it to Austria and 
Switzerland in 2009. Starting  
in 2014, P3 has also been con-
ducting benchmarks in Australia 
and the UK, expanding its public 
mobile network benchmarks to 
cover the Netherlands and Spain 
last year.

In 2015 alone, P3 compiled 
more than 60,000 measurement 
hours in 47 countries, with its 
test vehicles covering more than 
750,000 miles. As the de-facto 
industry standard, the P3 bench-
marking methodology focuses 
on customer-perceived network 
quality – examining both voice 
telephony that makes up 40% of 
the total result as well as data 
connectivity that accounts for 60% 
of the score. P3‘s network bench-
marks are widely accepted as a 
completely objective authority. 

2016‘s results give surprises
Against this background, it 

was especially interesting to find 
out whether the UK carriers were 
able to improve on last year‘s 
results, bearing in mind that 
when compared with other Euro-
pean operators, all UK networks 
revealed room for improvement. 
See for yourself how they fared 
and get ready for some surprises.

“All UK mobile networks use network 
 sharing which reduces cost and improves 
efficiencies. The P3 connect Mobile Bench
mark UK reveals that this does not mean 
that all have exactly the same quality.  
The good news is: All operators have 
 improved compared to 2015‘s exercise 
and further developments are expected in 
the coming year with Voice over LTE  
and extended 4G coverage.”

Hakan Ekmen,  
CEO of P3 commu
nications GmbH.
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While data communications are ever 
more prevalent, customers still expect 
excellent mobile telephony quality.

VOICE rEsuLTs  
AT A GLAnCE
In all tested voice scenarios, last 
year‘s overall winner EE is losing 
some ground. Three, which took 
the lead in the voice category in 
2015, has to give way to Vodafone 
and O2 this year. 2016’s winner  
in the voice category across all 
scenarios is Vodafone – with both 
O2 and Three following closely.

Voice

Voice - Drivetest EE Vodafone Three O2

Ci� es

Call Success Ra� o (%) 97.6 98.2 97.2 98.1

Call Setup Time (s) 7.6 6.0 6.3 5.7

Speech Quality (MOS-LQO) 3.6 3.6 3.7 3.6

Towns

Call Success Ra� o (%) 97.2 97.9 98.3 98.5

Call Setup Time (s) 7.5 5.5 5.8 5.6

Speech Quality (MOS-LQO) 3.7 3.7 3.7 3.6

Roads

Call Success Ra� o (%) 95.0 95.0 96.1 94.4

Call Setup Time (s) 7.6 5.7 5.7 5.9

Speech Quality (MOS-LQO) 3.7 3.5 3.7 3.4

Voice - Walktest EE Vodafone Three O2

Ci� es

Call Success Ra� o (%) 98.8 99.3 98.4 98.9

Call Setup Time (s) 7.5 5.6 6.0 5.4

Speech Quality (MOS-LQO) 3.7 3.7 3.7 3.6
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In order to check out the voice quality of 
the UK‘s mobile networks, P3 conducted 
drive and walk tests in 13 cities with more 
than 100,000 inhabitants and also covered 
a large number of towns and connecting 
roads all over the UK. In total, the test ve-
hicles have covered 4,456 miles (see detailed 
description of the methodo logy on page 9).

Especially in the cities, Vodafone achie-
ved the best results over its competitors, 
with O2 following at close distance. In the 
drive tests covering smaller towns, O2 
 excels, Three and Vodafone follow closely 
behind and EE comes last. Voice telephony 
on trunk roads and major highways  obvious ly 
is a specialty of Three, with  Vodafone ran-
king second and EE as well  as O2 showing 
some weaknesses in this category.

Vodafone scores best in voice category
When looking at the call set-up durations, 

last year‘s overall winner EE exhibits a 1.5- 
to-2-second deficit behind its competitors. 
All in all, O2 and Vodafone managed to steal 
last  year‘s top position in the voice category 
from Three. Success ratios and speech 
quality are mostly on similar levels, with a 
slight advantage for Three in rural areas as 
well as in terms of overall speech quality. 
While O2 is quite strong in smaller towns, it 
falls somewhat behind on connecting roads.
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Data Data in Ci� es - Drivetest EE Vodafone Three O2

Web-Page Download (Live/Sta
 c)

Success Ra
 o (%/%) 97.5/97.9 97.5/98.5 96.3/97.8 94.9/96.8

Avg. Session Time (s/s) 2.5/1.3 2.9/1.6 2.9/1.7 3.2/1.7

File Download (3 MB)

Success Ra
 o/Avg. Session Time (%/s) 98.8/1.9 99.0/3.4 99.2/4.3 97.4/5.4

10% faster than (kbit/s) 47904 39617 37037 29520

90% faster than (kbit/s) 7903 3472 2543 1962

File Upload (1 MB)

Success Ra
 o/Avg. Session Time (%/s) 98.4/1.3 98.1/2.0 97.4/2.2 97.7/2.2

10% faster than (kbit/s) 24922 15873 14011 14787

90% faster than (kbit/s) 3067 1861 1591 1583

File Download (10 Seconds)

Success Ra
 o (%) 99.1 99.6 98.9 98.8

Avg. Throughput (kbit/s) 43051 26993 22859 14718

10% faster than (kbit/s) 85574 59744 52237 33156

90% faster than (kbit/s) 10228 4129 2704 2063

File Upload (10 Seconds)

Success Ra
 o (%) 99.1 98.8 99.3 98.5

Avg. Throughput (kbit/s) 20748 11260 12180 10198

10% faster than (kbit/s) 40764 20707 27252 19426

90% faster than (kbit/s) 3760 2010 1545 1480

Youtube Video

Success Ra
 o/Start Time (%/s) 97.8/1.5 98.3/1.7 99.4/1.6 98.0/1.8

Video playouts without interrup
 ons (%) 99.8 99.2 99.5 99.4

Average Video Resolu
 on (p) 663 624 603 569

Data in Ci� es - Walktest EE Vodafone Three O2

Web-Page Download (Live/Sta
 c)

Success Ra
 o (%/%) 97.9/98.2 98.4/98.8 94.9/97.8 89.7/93.4

Avg. Session Time (s/s) 2.5/1.3 3.0/1.5 2.9/1.7 3.6/2.1

File Download (3 MB)

Success Ra
 o/Avg. Session Time (%/s) 98.8/1.9 99.1/3.3 98.2/5.1 93.8/9.2

10% faster than (kbit/s) 50762 43321 36530 24184

90% faster than (kbit/s) 8129 3144 1886 913

File Upload (1 MB)

Success Ra
 o/Avg. Session Time (%/s) 98.5/1.2 98.3/1.3 97.5/1.8 96.4/2.0

10% faster than (kbit/s) 26059 16461 14599 13769

90% faster than (kbit/s) 4061 3723 2452 1925

File Download (10 Seconds)

Success Ra
 o (%) 99.2 99.5 98.5 98.1

Avg. Throughput (kbit/s) 44520 30018 20026 11536

10% faster than (kbit/s) 92161 71795 48312 29694

90% faster than (kbit/s) 9893 3436 1913 708

File Upload (10 Seconds)

Success Ra
 o (%) 99.1 99.0 98.8 97.5

Avg. Throughput (kbit/s) 24634 13295 13474 9848

10% faster than (kbit/s) 43844 21189 28529 17629

90% faster than (kbit/s) 4363 3314 2272 1988

Youtube Video

Success Ra
 o/Start Time (%/s) 98.9/1.6 99.1/1.7 98.8/1.8 94.9/2.3

Video playouts without interrup
 ons (%) 99.9 100.0 99.0 96.8

Average Video Resolu
 on (p) 669 617 591 513
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While all UK mobile network providers nowadays offer 
good coverage with their 4G services, there are differen-
ces in their rollout strategies. EE and Vodafone chase 
each other with continually growing data rates that cur-
rently go up to 450 Mbps, based on the so-called carrier 
aggregation (the combination of multiple carrier frequen-
cies). In contrast, O2 and Three stick with a solid 100 
Mbps and mainly focus on enlarging their 4G footprint. 

P3‘s testing takes both aspects into account – the 
benchmarking of web-page downloads as well as file 
downloads and uploads rewards fast throughputs. At the 
same time, it assesses the networks‘ availabilty and 
 stability by examining success ratios. 

The testing of YouTube playback recognizes that this 
 popular video service has been introducing adaptive  bit 
rates recently. This decision of the streaming provider 
aims at a better user experience, surrendering pixel re-
solu tion in favour of stable playback. As a consequence, 
besides success ratios, start-times and the absence of 
interruptions, the average value of the obtained video re-
solution became another im portant performance indicator.

EE clear data leader in large cities
In the drive tests and walk tests that P3 conducted in 

the 13 large cities of the UK, EE takes a clear lead in the 
data category. With this year‘s results EE maintains the 
high performance level it showed in our 2015 bench-
mark. Vodafone is following at a distance of only 3 to 4 
percentage points, while Three ranks third and O2 last 
– the latter showing obvious weaknesses  especially  
in the walk test scenarios.                         >>

With the transmitted volume of data growing 
 exponentially, all operators face challenges in 
 providing a satisfying user-experience. Who  
manages to best meet the growing demand?
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dATA rEsuLTs  
AT A GLAnCE
Especially in the data cate
gories, the 2016 mobile 
network benchmark shows 
considerable improvement 
in all four UK networks.  
EE takes a clear overall 
lead in data services, with 
Vodafone narrowly ahead 
in smaller towns and over
all second in the data test.

Data in Towns - Drivetest EE Vodafone Three O2

Web-Page Download (Live/Sta
 c)

Success Ra
 o (%/%) 96.2/96.5 97.3/98.2 95.6/96.7 97.4/98.4

Avg. Session Time (s/s) 2.7/1.5 3.0/1.5 3.1/2.3 3.1/1.6

File Download (3 MB)

Success Ra
 o/Avg. Session Time (%/s) 98.4/2.2 99.1/2.8 98.3/3.6 98.5/3.6

10% faster than (kbit/s) 46449 33966 36923 30762

90% faster than (kbit/s) 8850 5200 3274 3687

File Upload (1 MB)

Success Ra
 o/Avg. Session Time (%/s) 97.4/2.5 96.9/2.3 95.9/4.1 97.5/2.0

10% faster than (kbit/s) 21954 14842 12739 14469

90% faster than (kbit/s) 1263 1376 886 2183

File Download (10 Seconds)

Success Ra
 o (%) 98.7 98.9 99.4 99.1

Avg. Throughput (kbit/s) 41032 20771 24828 18239

10% faster than (kbit/s) 76684 38619 58886 36967

90% faster than (kbit/s) 10208 5611 3411 4405

File Upload (10 Seconds)

Success Ra
 o (%) 98.2 98.8 98.5 98.7

Avg. Throughput (kbit/s) 14446 9795 7422 10618

10% faster than (kbit/s) 35855 20162 22347 19777

90% faster than (kbit/s) 1085 1446 886 1672

Youtube Video

Success Ra
 o/Start Time (%/s) 97.9/1.7 99.4/1.8 98.8/1.8 97.9/1.7

Video playouts without interrup
 ons (%) 99.8 100.0 99.8 100.0

Average Video Resolu
 on (p) 655 642 607 627

Data on Roads - Drivetest EE Vodafone Three O2

Web-Page Download (Live/Sta
 c)

Success Ra
 o (%/%) 95.0/96.4 91.7/92.9 93.4/94.2 92.1/92.9

Avg. Session Time (s/s) 2.8/1.7 3.2/1.8 3.3/2.4 3.2/1.6

File Download (3 MB)

Success Ra
 o/Avg. Session Time (%/s) 98.0/2.9 95.0/4.1 98.5/4.8 93.2/4.0

10% faster than (kbit/s) 49845 34773 36861 33994

90% faster than (kbit/s) 5066 3312 2071 3232

File Upload (1 MB)

Success Ra
 o/Avg. Session Time (%/s) 96.0/2.5 92.1/3.2 92.9/4.4 91.6/2.6

10% faster than (kbit/s) 22161 14760 12477 14684

90% faster than (kbit/s) 1248 1013 812 1178

File Download (10 Seconds)

Success Ra
 o (%) 98.0 95.8 98.2 96.8

Avg. Throughput (kbit/s) 35301 19040 21958 18640

10% faster than (kbit/s) 72729 39735 54573 37509

90% faster than (kbit/s) 6085 2586 2887 2961

File Upload (10 Seconds)

Success Ra
 o (%) 97.0 92.2 97.3 93.6

Avg. Throughput (kbit/s) 13965 8973 6283 10291

10% faster than (kbit/s) 31856 19946 18660 20118

90% faster than (kbit/s) 1180 788 877 1066

Youtube Video

Success Ra
 o/Start Time (%/s) 96.5/1.8 94.7/2.0 98.3/2.0 95.6/1.9

Video playouts without interrup
 ons (%) 99.8 99.2 99.0 99.6

Average Video Resolu
 on (p) 639 612 588 615

Vodafone narrowly ahead in smaller towns
Vodafone emerged narrowly ahead of its com-

petitors in the results from drive tests in smaller 
towns, with EE and O2 a mere 1% behind in this 
category. In this discipline, Three is falling back a 
little, showing slightly worse success ratios, taking 
slightly more time to download the test web pages 
and achieving lower download and upload rates  
in some test cases. Still, all four operators show 
viable results when it comes to data connectivity  
in smaller towns.

EE also leading on major roads
On the major, connecting roads, EE again takes 

a clear lead, providing fast data rates and achie-
ving convincing success ratios. Three also shows 
strong results in this category, while Vodafone and 
O2 lag a little behind – especially with regard to 
the success ratios of web page downloads and file 
transfers. Nonetheless, with all success ratios 
being well over 90% even on the relatively deman-
ding connecting roads, all four  mobile network pro-
viders of the UK improved  considerably over last 
year‘s results.
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Traditionally, P3 and connect take a 
closer look at the capital to see how the 
operators cover this busy metropolis.

LOndOn rEsuLTs  
AT A GLAnCE
In comparison to 2015’s test, 
all four carriers improved their 
services in the London area. 
The overall winner in the capital 
is Vodafone, with EE not far be  
hind. In any case, definite impro
vements are visible in London 
as well as in the rest of the UK.

London
Being a major business hub and by 

far the most populous area in the UK, 
London is an especially demanding 
terrain in which to deploy and main-
tain a mobile network. This is why we 
regu larly take a closer look to see how 
coverage in the capital compares with 
the rest of the country.

O2 offers best London voice service
In the drive tests and walk tests 

measuring voice services, O2 scores 
best and takes a lead over a second-
ranking Vodafone. EE and Three share 
the third spot in this discipline.

Also in London: EE number one in data
In the London-based data tests, EE 

reclaims the top position that it already 
earned in the nationwide data category. 
Vodafone follows closely, just five 
points behind.

Overall London champion: Vodafone
Combining the voice and data re-

sults achieved in London, Vodafone 
comes out 5 points ahead of EE in this 
discipline, due to a good performance 
in both categories. London Results Voice EE Vodafone Three O2

Voice max. 270

Drivetest 210 73% 77% 72% 80%

Walktest 60 82% 84% 88% 86%

London Results Data EE Vodafone Three O2

Drivetest max. 315

Web Browsing 110,25 81% 85% 72% 65%

File Download 63 81% 79% 71% 61%

File Upload 63 84% 77% 71% 65%

YouTube 78,75 85% 87% 89% 81%

Walktest max. 90

Web Browsing 31,5 89% 86% 77% 64%

File Download 18 83% 76% 71% 61%

File Upload 18 87% 74% 75% 63%

YouTube 22,5 95% 89% 86% 71%

548 543 511 494Total Score

Shown voice, data and total scores are rounded.

VOICE
max. 270

max. 675

DATA
max. 405

213 203 203 220

335 308 274340

Vodafone EE
Three O2
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The methodology of the P3 connect Mobile Benchmark is the result of 
P3’s many years of experience. It was carefully designed to evaluate and 
objectively compare the performance and service quality of the UK’s 
 mobile networks from the users’ perspective.

Testing Methodology
The P3 connect Mobile Benchmark 

took place throughout September 
2016. All samples were collected du-
ring the day, between 8am and 10pm. 
The network tests covered inner-city 
areas, outer metropolitan and subur-
ban areas. Measurements were also 
taken in smaller towns and on trunk 
roads and motorways. The combina-
tion of test areas had been selected  
to provide a significant series of test 
 results covering the UK population in 
England, Scotland, Wales and Nor-
thern Ireland. The areas chosen for 
the 2016 test account for more than 
14 million people, or approximately 
23% of the total population of the UK.

P3 conducted the tests with four 
drive-test cars, equipped with arrays 
of Samsung Galaxy S5 Cat 4 smart-
phones (Voice) and Samsung Galaxy 
S7 Cat 9 smartphones (Data) for the 
simultaneous measurement of voice 
and data services. Additionally, two 
teams conducted the walk tests, mea-
suring voice and data performance.

Voice testing
For the voice walk tests, one wal-

king operator contacted a counterpart 
 located in one of the drive test cars. 
Furthermore, two smartphones per 
operator in each car were used for 
voice tests from car to car. The voice 
quality was evaluated based on the 

HD-voice capable and ITU standar-
dised so-called POLQA wideband 
algorithm. In order to  account for 
 typical smartphone use scenarios 
during the voice tests, background 
data traffic was generated in a con-
trolled way through random  injection 
of small amounts of HTTP traffic. 
The voice test scores account for 
40% of the total benchmark results.

data testing
Data performance was measured 

using one smartphone per operator  
in each car. The radio access tech-
nology was set to LTE preferred mode  
in order to reflect the customer expe-
rience. All the tests were conducted 
with the best-performing  mobile plan 
available from each operator and in a 
full drive and walk test mode covering 
big cities, small towns and major con-
necting roads, including motorways. 
The data scores  account for 60% of 
the total results.

routes and samples
The test routes are shown on page 1 

of this report. In the big cities and 
smaller towns indicated, the cars had 
to follow predefined routes. Al together 
more than 80,000 speech samples 
were logged per operator, about half 
of them in 4G-preferred-to-4G-pre-
ferred mode, while the other half  

Three boxes were mounted into the back and side 
windows of each measuring car in order to support 
twelve smartphones per car.

Each box was housing four smartphones which 
allowed the simultaneous testing of four mobile 
operators.

60%
DATA

Youtube quality

Success ratio

Web page download

File up- and download

40%
VOICE

Call success ratio

Call setup time

Speech quality
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Hakan Ekmen, CEO, P3 communications GmbH 
and Bernd Theiss, Head of connect’s test lab, 
 inspect the testing equipment.

WALKTEST

CITIES

SCORE BREAKDOWN

525
150
150
175

Cities - Drivetest

Cities - Walktest

Towns - Drivetest

Roads - Drivetest

DRIVETEST

ROADS

VOICEDATA

VOICEDATA

TOWNS

VOICEDATA

were 4G-preferred-to-3G-preferred.  
For the data benchmark about 50,000 
samples were obtained per operator. 
About 60 % of the samples were ob-
tained in big  cities while the remaining  
40% were collected in towns and on 
connecting routes.

Performance indicators and rating
To reflect the critical importance of 

service access and stability, the percen-
tage of these two KPIs was the most 
heavily weighted. We also measured 
performance indicators for voice such as 
call set-up time and speech quality. For 
data, performance indicators included 
the average session time to access web 
pages or transmit small files, throughput 
rates and average start times and 
 resolution for YouTube videos.

The score weighting reflects both the 
geographical distribution of the UK‘s po-
pulation and a ranking of usage scenarios. 
Therefore, 675 of the total of 1,000 ma-
ximum points were assigned to the cities 
– 525 maximum points referring to the 
drive test results (data: max. 315 points, 
voice: max. 210 points in voice) and 150 
maximum points reflect walk test results 
(data: max. 90 points, voice: max. 60 
points). In towns and on connecting 
roads, only drive tests were carried out. 
In the towns, a maximum of 150 points 
is available, with a maximum of 90 
points in the data, and 60 points in the 
voice cate gory. To reflect the importance 
of connectivity while driving on the road 
network, a total of 175 points has been 
allocated to this category, divided into a 
maximum of 105 points for the data re-
sults and 70 points for the voice results. 
The table on page 2 shows the percen-
tage of maximum points that each ope-
rator reached in each discipline. 
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With excellent data performance, 
EE is clearly ahead of the com-
petition in this category. So last 
year’s winner is still one of now 
two top operators in the UK. If EE 
had not lost some ground in the 
voice discipline, it might still be 
the uncontested number one. 
Regardless, EE customers enjoy one 
of the UK’s best mobile networks. 

Compared to 2015, Vodafone hit 
the biggest score improvement 
– which reflects the advances of 
its mobile network. Vodafone 
ranks best in the voice discipline 
and stays narrowly ahead of EE’s 
overall results in the cities and 
towns. In spite of some room for 
improvement on roads, Vodafone 
is one of the UK’s best operators.

Two test category top-spots  helped 
put Three in third position overall 
this year – which is also their re-
spective rank in the voice and data 
categories. In the voice discipline, 
Three scores best on connecting 
roads and also achieves good 
results in smaller towns. Adding 
its nice data performance, Three 
deserves the overall grade „good“.

In comparison to 2015’s bench-
mark, O2 also achieves a consi-
derable improvement in its score 
and KPIs. Scoring best in the 
voice tests conducted in London 
and ranking second in the voice 
discipline overall, the operator 
might consider putting additional 
efforts into strengthening and 
enlarging its data service.

1 1 3 4

EE
11/2016

*4 operators tested, 2 winners

BEST IN TEST

MOBILE BENCHMARK 
UNITED KINGDOM*
www.connect-testmagazine.com

VODAFONE
11/2016

*4 operators tested, 2 winners

BEST IN TEST

MOBILE BENCHMARK 
UNITED KINGDOM*
www.connect-testmagazine.com

Even with our fine-grained scheme awarding 
a maximum of 1,000 points, in 2016 we have 
two equally strong operators at the top.

Conclusion
The race was extremely close, and even our 

fine-grained scoring scheme ended up with a 
photo-finish deadheat between two winners: 
Scoring exactly 803 points out of the possible 
maximum of 1,000 points, EE and Vodafone 
share the winning position this year. EE achieves 
joint top-spot on the back of its very strong data 
performance, while Vodafone scores best in the 
voice category. O2 is nonetheless very close 
when considering voice-only but is held back 
from achieving a better total by its limited data 
performance. Interestingly, last year‘s distinct 
winner EE achieves the weakest score in the 
voice category. This however does not mean 
that EE is particularly bad in this discipline – but 
that its compe titors successfully made inroads 
on their opponent in this field. Three ranks third 
with good overall results.

scrutinising benchmarks certainly helped 
to improve the uK‘s mobile networks

Probably the most interesting and positive 
outcome of 2016‘s P3 connect Mobile Bench-
mark UK is that three out of four operators were 
rated “good“ despite the use of a more deman-
ding scoring scheme than last year. This is an un-
precedented result in this market. A glance at 
the development of the scores achieved in the 
last three years shows the great improvements 
that the UK operators implemented in this pe-
riod. P3 and connect take pride in the assump-
tion that our scrutinising benchmark has very 
probably played an important role in this process.

EE ThreeOperator

73 76 80

O2

57 64 7563 69 78

Vodafone

56 67 80

Numbers in %

2014
2015
2016

803 803 778 747Total Score

good good good satisfactoryGrade

Shown voice, data and total scores are rounded.

VOICE
max. 400

max. 1000

DATA
max. 600

303 329 318 326

500 460 421474

EE Vodafone Three
O2

The total score development over the last three years shows the great improvements of the uK networks.
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Objective testing will be essential to the approaching 5G networks as well as emerging technologies 
like autonomous driving and smart cities. P3 communications is preparing for these future challenges.      

Outlook

Autonomous driving smart Cities

Implementing super-fast 5G 
connectivity in the UK will re quire 
accurate and objective data 
about coverage and the user 
 experience. However, with 5G‘s 
approach of assigning different 
network capabilities to different 
use cases, an extended approach 
to network testing will also be 
required. P3 communications is 
already planning for this not-too-
distant future by developing con-
cepts to benchmark and analyse 
future networks‘ end-to-end per-
formance with advanced analy-
tics and big-data technology.

Extensions to the test routines
But the future is not a couple 

of years away – it actually starts 
tomorrow. Therefore, in order to 
augment its testing methodology, 
P3 communications has develo-
ped a comprehensive network-
quality metric-collection method 

that also involves crowdsourcing. 
Starting as soon as the 2017 net-
work benchmark season, crowd-
sourcing can be expected to be-
come part of P3‘s scoring scheme.

Readers interested in taking 
part in this approach can already 
participate by downloading the 
“U get“ wireless performance 
rating app – see details on the 
right-hand side. In addition, 
Voice over LTE (VoLTE) will be an 
in tegral part of next year‘s tes-
ting programme in the UK, as 
2017 will see a proliferation of 
devices supporting this with some 
operators already having laun-
ched VoLTE services this year.

Also, with Cat 9 becoming re-
levant for a larger user base and 
even the first Cat 12 devices ap-
pearing on the market, P3 will 
prepare for increasing data speeds 
as well as considering new envi-
ronments and over-the-top services.

Today, 54% of the world’s population lives in urban areas, a pro-
portion that is expected to increase to 66% by 2050. Mobile com-
munications will be an essential component to delivering on smart 
city promises. To enable smart cities to thrive and host successful 
businesses in the digital era, their technological infrastructure 
must be capable of managing the increased demand on network 
usage. Therefore it will be a future focal point of P3 communica-
tions to determine whether cities become truly smart by taking an 
even closer look at their advances in connectivity.

The future of transport is quickly coming upon us – one half-mile 
loop at a time. Filling the UK‘s garages and motorways with auto-
mated vehicles would mark a giant leap towards efficiency, conve-
nience and luxury. However, to ensure that driverless cars can 
maintain connectivity and thus optimal performance and safety, 
we need to ensure that the technological infrastructure can manage 
the increasing demand that machines will place upon it. There fore, 
autonomous driving scenarios play an important role in P3 com-
munications‘ concepts for the evolution of mobile network testing.

P3 communications is 
constantly monitoring 
technological develop
ment – for example by 
regularly partici pa ting 
in industry events.

crowdsourced network rating 
P3 communications is increasingly focussing on aspects 
like the retainability of voice services, the integrity of data 
services and “operational excellence“. An important instru
ment for this approch is the “U get“ app that is availlable 
under uget-app.com or via the adjoing QR code. This app 
checks and visualises current network performance. Join the 
global community of users who understand their personal 
wireless performance, while contributing to the world’s most 
comprehensive picture of the mobile customer experience.
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