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Superfast broadband for less.
Guaranteed Wi-Fi in every room with Wi-Fi 6E.



Introduction

Vodafone introduced Pro 2 Broadband powered by the Ultra Hub and Super Wi-Fi 6E Booster and backed
up with 4G Broadband Back-Up in October 2022.

Stay connected with our award-winning, reliable 4G Network.
The UK relies on Vodafone as a network provider as it:
e powers critical national infrastructure and 82% of Emergency Services (see our Public Sector Portal
for further information),
e has coverage in 99% of UK homes,
e covers 96% of the UK's landmass; and
¢ has won numerous awards.

See full details and awards on our Network page:

Enjoy Superfast speeds throughout your home.
Superfast broadband offers speeds of 30Mbit/s or more as confirmed by Ofcom. Using superfast broadband
means that you can:

* download things much faster.

* make high quality video calls over Wi-Fi.

* easily access online TV and music streaming services.

* have several people using the broadband connection at the same time in your home

We guarantee Wi-Fi in every room with Wi-Fi 6E:

1. Our Ultra Hub and Super Wi-Fi 6E Boosters are the only Wi-Fi 6E enabled broadband devices
that are inclusive with customer broadband plans by any major home broadband providers -
hub and boosters can be placed throughout a customer’s home dependent on their
requirements.

2. Wi-Fi 6E is a technical standard for Wi-Fi that introduced a frequency (6Ghz) over and above
previous Wi-Fi_standards (including Wi-Fi 6 and Wi-Fi5) that means there is a “fast lane” for
compatible end-user devices.

3. Our Wi-Fi 6E end-user device testing results show that Vodafone’s Pro 2’s technology beats
the competition in terms of Wi-Fi 5, 6 and 6E products.

What is Wi-Fi 6E?

Wi-Fi 6E is a standard of Wi-Fi chipsets that provides a faster connection for compatible end-user
devices in the home.

The difference between Wi-Fi 6E versus other standards is explained in the table below:

Wi-Fi Specification What it means? Speeds supported

Wi-Fi 6E Introduced a new frequency that creates a “fas{6Ghz—4.8Gbps

lane” for compatible devices reducing load on thg5Ghz —4.8Gbps

5Ghz and 2.4Ghz frequencies allowing them to bg2.4Ghz — 1.2Gbps

more performant with devices throughout home/Total available speed: 10.8Gbps

6GHz offers faster data rates over shorter
distances to devices with Wi-Fi 6E capability.

Wi-Fi 6 Introduced improved performance for the 5Ghz -4.8Gbps
frequencies meaning faster Wi-Fi signals get|2.4Ghz—1.2Gbps
throughout the home. Total available speed: 6Gbps
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https://www.vodafone.co.uk/business/public-sector
https://www.vodafone.co.uk/about-us/about-vodafone-uk#awards
https://www.vodafone.co.uk/network
https://www.ofcom.org.uk/siteassets/resources/documents/research-and-data/broadband-research/broadband-speeds/april-2017/uk-home-broadband-performance-november-2016-consumer-guide.pdf?v=322424
https://www.wi-fi.org/discover-wi-fi/wi-fi-certified-6
https://www.wi-fi.org/discover-wi-fi/wi-fi-certified-6

Wi-Fi5 The most common Wi-Fi chipset in majo5Ghz — 1.733Gbps

internet service provider hubs. This chipset2.4Ghz- 433Mbps

heralded dual band Wi-Fi frequencies whichTotal available speed: 2.2Gbps
extended reach and capacity so that morg
devices could operate without a wired
connection

Specification of our Ultra Hub versus other major providers, as detailed in the testing below.

The Ultra Hub Specification
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Class: Tri-Band Wi-Fi 6E

Antennae: 4x4 + 4x4 + 4x4

Ethernet Ports: 1 x 2.5G Ethernet 2 x 1G Ethernet
Wireless encryption: WPA2 + WPA3
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Please note, Virgin Media’s Hub 5 was not tested as it was not widely available on the market when
the testing took place. Also Virgin Media have confirmed at the time that the Hub 5 is not currently
compatible with their Intelligent Wi-Fi Pods (Wi-Fi extender solution). Given the limited availability
and lack of comparable propositions, we therefore excluded the Virgin Media Hub 5 from our testing.
In our testing we aimed to compare Vodafone’s Pro 2 technology with comparable hardware from
other major home broadband providers; unlike Virgin Media, every customer who purchases or
upgrades to a Vodafone Pro 2 plan, will get the Vodafone Ultra Hub AND Super Wi-Fi 6E Boosters,
which has Wi-Fi-6E.



Vodafone Pro 2 Broadband - Testing

The testing was conducted by Cartesian, a highly-respected independent telecommunications
consultancy company.

The tests were developed with consideration given to a number of different factors including; how
customer’s predominantly use Wi-Fi enabled devices, regulatory requirements to ensure compliance
with advertising standards and industry standards.

Testing was carried out in several environments; firstly, controlled “laboratory” environment using Wi-Fi
6E enabled devices (“Test Type 1”) and then secondly, in real homes (“Test Type 2”).

Test Type 1: Controlled “laboratory” environment versus other major providers

We tested the following devices in the data labs:

Home broadband provider + Hardware

Proposition name

Wi-Fi router

Wi-Fi extender / booster

Vodafone
Pro 2 Broadband

Vodafone Ultra Hub

Vodafone Super Wi-Fi 6E
Booster

BT BT SmartHub2 Complete Wi-Fi Booster
Halo 3+

Sky Sky Q Hub Booster

Talk Talk eero Pro Booster (E6)

In the test environments measurements were taken throughout the home at different locations and
each data point was tested 3 times.

Given that the testing was looking to measure Wi-Fi performance, the Wi-Fi range was the variable in
the test. Different locations were chosen within the test home to test the ranges of the routers. Each
router was located in the same spot within the home, with the position on the table permanently
marked to allow for repeatability. The three test end-user devices were then placed in these various
locations, and the Wi-Fi signal tested for each of the routers.

We used a Lenovo E14 Gen 2 laptop which is Wi-Fi 6Ecompatible and benefits from the full capacity
of Vodafone Pro II's technology. This is demonstrated in the test results which shows that Vodafone
has the UK’s fastest Wi-Fi technology when compared to other major home broadband providers.

In each environment, 5 locations were tested. Each location was classified as such:

Classification

Very easy Lobby (Line of Sight)
Easy Bedroom 1
Medium 1 Kitchen

Medium 2 Bedroom 3

Hard Utility Room

See floorplan in the Appendix 1 - “Test House (Brook Farm)”
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The summary of tests completed can be found in the images below.

Throughputis the speed (Mbps) that can be seen by a device at a location.

Upstream Throughput
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Single Client Clean Test: TCP Throughput Results
Test client: Lenovo ThinkPad L14
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Received Signal Strength Indication (RSSI) is the strength of the signal in different locations

PHYrateis the speed at which data can be actually delivered to an end-user device

Upstream RSSI (Lowest Recorded Value)
2402

2402.
780 1081

_43355754"9,‘:33

.130:.871= *33g66 2,4020
Easy™ g5 8 ¥=130-

vm:as?\{ 1729— 1866 907 866 18015

v o~ FE R 780§ 516 360 12010

= ¥355 £433 600.5

i a32g 25, €433 3257

Len L14|Len L14|Len L14|Len L14)

H6E4 SH2+ [EeroP6+|SR203+
IxSWB | IxCW | 1xE6 |IxSE21

vi | BT | TT | sky

1922

Upstream RSSI (Lowest Recorded Value)

-52  -52 _-55  -54

Len L14|Len L14|Len L14|Len L14

FUH6E+4 SH2+ [EeroP!
DSWB | IxCW

SR203+
IxE6 |LXSE21

Upstream PHY (Highest Recorded Value)

2402
Mbps 866 1201 gggell ooy

866 ¥
66
866856 "“'1201:788 1 8:’ “V.EASY
1081 -
o am 11051 Wiz

1922J%. “v.
86 ; E
1729
574 66 l e /u::m
520 @ 80 76‘/ HARD.
V.HARD
_Client- Len L14|Len L14|Len L14|Len L14
SR203+ [EeroP6+| SH2+ WFUHGE
-DUT- 1xSE210] 1xE6 | IxCW | 1xSWB
-ISP- Sky m BT VF
Upstream RSSI (Highest Recorded Value)
=53 -53 -52
54w .5 -
-5 P G J— G /.
557 .57 .54 -53_~ MEDL
d8m 55w .5 g .5~ MED2

54 ’
-G -G e - G Jm 7 P HARD
— —

= s \LHA..

Len L14|Len L14|Len L14|Len L14

SR203 P64+ SH2+ VFUHGE:
1xSE210| 1xE6 | IxCW |1xSWB

Single Client Clean Test: Wi-Fi Metrics Comparison

Test Client: Lenovo ThinkPad L14

M V.HARD
u HARD
IMED2
“IMED1
W EASY

§ V.EASY




As part of this testing looked at:

1. The behavior of 10 different end-user devices (including laptops, smart phones and tablets)
as these roamed around the Wi- Fi test house on a path.

Attribute TalkTalk BT Vodafone
SR203+ 1xSE210| EeroP6+1xE6 | SH2+1xCW | UHGE+1xSWB

10 Client Avg. Handover Speed (secs)

Handover Speed recorded for the
Fastest Client (secs)

10 Client Avg. Min. Video throughput
(Mbps)

Packet Loss (%)

Video Stream Timeout (Counter)

. Vodafone
Attribute UHGE+1xSWB

No of UHD streams

No of UHD + FHD streams

Video Loading

No of UHD + FHD + HD streams

No of UHD + FHD + HD + SD streams

Maximum Video Streams Combination

UHD + FHD + HD + SD
(25 Mbps + 15 Mbps + 10 Mbps + 4
Mbps)

UHD UHD + FHD UHD + FHD + HD
(25 Mbps) (25 Mbps + 15 Mbps) (25 Mbps + 15 Mbps + 10 Mbps)

UHD| TP UHD

15 274.1

EeroP6+ 1xE6
BT

SH2+ 1xCW
Vodafone
UHBE+ 1xSWB

16 320.7| 2 27 379.7| 2 2 33 3319| 8 8 8 18 4114

35 710 2 68 859.8| 2 2 86 759.3| 18 18 18 30 875.0
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Since the Virgin Media solution (Hub 4 + Intelligent Wi-Fi Pods) required a live broadband connection,
we tested this solution versus the Ultra Hub and Super Wi-Fi 6E boosters in a real Virgin Media home.

The summary of tests completed can be found in the images below.

Throughputis the speed (Mbps) that can be seen by a device at a location.
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Single Client Clean Test: TCP Throughput Results
Test client: Lenovo ThinkPad L14 Gen 2

Received Signal Strength Indication (RSSI) is the strength of the signal in different locations.

PHYrateis the speed at which data can be delivered to a device.

Single Client Test: Wi-Fi Metrics

Test Client: Lenovo ThinkPad L14 Gen2

See floorplan in Appendix 2 - “VM Connected Test House”
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Test Type 2: Real Homes we tested the Vodafone Pro 2 Broadband technology and measured throughput
through the locations on three devices:

Two devices tested:

1. Google Pixel 6 mobile phone
2. Lenovo E14 Gen2 laptop

The summary of tests completed can be found in the table below showing average throughput (Upload &
Download) seen throughout the home

Real Home Environments

Summary of Real Home performance

Level of co-
channel
Number of interference
House Description Extenders (<-10=
HIGH)
2 floor,
Home 1 6 bedroom house 3 MEDIUM
2 floor,
3 bedroom house,
Home 2 with conservatory 1 HIGH
1 floor,
Home 3 3 bedroom flat 0 MEDIUM
1 floor,
Home 4 1 bedroom flat 0 MEDIUM
4 floor,
6 bedroom, with
Home 5 garage 3 HIGH
2 floor,
Home 6 2 bedroom house 2 MEDIUM
2 floor,
Home 7 6 bedroom house 2 HIGH
1 floor,
Home 8 2 bedroom flat 1 HIGH
3 floor,
5 bedroom house,
Home 9 with garage 2 HIGH
2 floor,
3 bedroom house,
Home 10 with garage 2 MEDIUM
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Average throughput performance across 9 locations and two end-user devices expressed as a % of
broadband line speed into the home.

Home 1 Home 2 Home 3 Home 4 Home 5 Home 6 Home Home8 Home9 Home 10 Overall

Throughput 7 %

Access Line Speed (Mbps)

1000 |550 |80 550 (80 550 80 550 550 1000
Download

Upload 115 |75 20 75 20 75 20 75 550 1000

Maximum user throughput speed (Mbps)

Download 940 |517 |75 517 |75 517 75 517 517 940

Upload 108 (71 19 71 19 70.50 |19 70.50 517 940

Results: % is Average of throughput throughout the home/ Maximum user throughput speed

Download 61% |78% [95% [94% |87% [93% |93% [83% 82%  [63% 83%

Upload 90% (98% [99% |99% |99% |100% ([79% |100% |70% |79% 91%

In conclusion:

Vodafone Pro 2 provides Superfast broadband for less. Guaranteed Wi-Fi in every room with Wi-Fi 6E. It
brings a Wi-Fi 6E chipset to our Ultra Hub and Super Wi-Fi 6E boosters, which can be physically placed
throughout a customer home to optimise their Wi-Fi experience.



APPENDIX 1

Test House (Brook Farm) -

Overview Mesh testing completed in Brook farm, locations and floorplans below

Brook Farm Test House

Overview

= Cartesian’s Wi-Fi test
house at Little Kimble, a
two-storey, four-bedroom
brick built building.

= Located in a quiet rural
location in the south of
England.

= QOriginally built in 1840,
the house was extended in
more recent times.

= A detached house, with a
large garden and open
arable land at the rear.

Empirical Performance — Test House

Brook Farm Test House — Ground Floor

Brook Farm Ground Floor Plan
Showing DUT and Client Test
Locations:

Brook Farm Test House — First Floor
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APPENDIX 2

U The VM test house is located in Bath
O Is a narrow 5-storey terraced house
Q Built with brick walls and built c1840.

Q Itis set back from a major road and has a park
to the rear.

O NOTE: This is not a Wi-Fi clean house due to
presence of neighbouring Wi-Fi and other
interferences.

Floor plan — showing location of DUT (UltraHub, VM Hub 4), sl
extender and test client locations panet I__‘
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