// NEWSLETTER

// CO N TENT S
Editor’s letter: Are we there yet? Industry sees 5G
on the horizon

Interview: What if the lamp post was the future
tower in urban areas?

UK universities to set up edge data centre secure
access points to share research

Amazon to launch 3,000 broadband satellites

NZ pension fund to invest $115m in North
American data centres
Interview with Digital Colony: $5 billion in 5G
infrastructure over the next five years
Cloud gaming could be 50% of 5G data traffic by
2022

AMS-IX partners Epsilon for infrastructure outsourcing in North America
Vodafone expands business fibre programme for
Germany
Interview: Verizon pioneers 5G with fixed broadband
Comms Infra Leaders’ Forum: First preview

Bahrain plans to roll out 5G by June 2019

Presented by:

www.commsinfra.com

COMMS INFRA SUMMIT // NEWSLETTER

EDITOR’S LETTER
ARE WE THERE YET? INDUSTRY
SEES 5G ON THE HORIZON
Alan Burkitt-Gray of Capacity Media looks at where we really are with 5G

W

hen people have been talking about 5G for so long it’s hard
to recognise that the biggest innovation in the industry is
almost here. It’s not a reality yet – the early examples are really
proofs of concept – but it’s coming, as Claudia Nemat, Deutsche
Telekom’s board member for technology and innovation, says.
“There are a lot of stories and myths about 5G. It’s now a reality.”
In German, she added: “Jetzt geht’s endlich los.” That means: “It’s
happening at last.”
But remember that 5G will be a standard, just as 3G was nearly
a standard and 4G LTE has definitely been a standard – though 2G
never was.
Today, there’s a huge world effort to ensure 5G is, finally,
a global standard. Only a few people follow in detail what the
standards geeks – I use the term approvingly – are doing. But it’s
important. Their work means that the day in 2022 you turn on a
5G terminal in your hotel room in Warsaw or Washington to watch
a movie it will work. Even better, it means that the aircraft you
flew in will be able to connect to the diagnostics network at either
Frederic Chopin or Ronald Reagan airport.
So, in spite of Nemat’s declaration, where are we in reality
with the standards? In June 2018, 3GPP, the forum for those
standards geeks, issued release 15, indicating we were almost
there, defining phase one of what it calls “new radio” or NR. When
standards people talk of something being new, as opposed to
version 3.26 or whatever, you know it really is new.
Functional freeze
But that’s phase one, as 3GPP helpfully indicated. The second
phase is release 16, which is not expected until 2020 – in March
for “functional freeze”, June for “protocols stable”.
Release 16 will also cover what’s called ultra-reliable lowlatency communication, essential for many of the proposed use
cases for 5G. And then there’s still, on current schedules, release
17, covering enhanced machine-type communication. When will
that be? “TBC” – to be confirmed – says 3GPP.
So where are we in the real world? US operators AT&T and
Verizon are both trying out pre-standard 5G on services for fixed
wireless access (FWA – see page 9), and T-Mobile US is planning
to go that way. With such controlled uses, they avoid a lot of the
problems of operating before the final standards are set: no one
will expect to pick up a 5G terminal from a home in upstate New
York and move it to somewhere rural like Colorado.
Sunrise is trying much the same sort of thing in Switzerland,
using 5G as an alternative to fibre-to-the-home (FTTH) – though
Olaf Swantee, CEO of Sunrise, told me that one of his challenges
is that the home terminals aren’t yet being made in enough
volumes for a big rollout.
But whether you’re in Switzerland or the US, this fixed 5G will
give network engineers experience in how the new standard works
and how resilient it is. Remember, wireless is still something of a
mysterious art as well as a technology. Network operators don’t
even know what to expect from, say, rain and snow, when they
offer 5G services.
Electrical noise
And remember also that many of the future uses touted for 5G

Claudia Nemat of Deutsche Telekom: 5G is happening at last

are inside buildings – including factories and warehouses where
there is a high-level of electrical noise.
Experience will be built up over the next couple of years, with
closed systems using spectrum from 3.5GHz in Sunrise’s case to
new millimetre bands – such as 24 and 28GHz – that US telcos
will be pioneering. This practical knowledge will be hugely
important once we see the start of mobile 5G services, where
global standards will apply. One of the undoubted benefits of the
move towards 5G is that regulators are opening up more spectrum
worldwide, and 5G will be inherently more efficient in using that
new spectrum.
According to Chris Pearson, CEO of US lobby group 5G
Americas, even higher frequencies than 28GHz will follow.
The regulator, the Federal Communications Commission
(FCC), will be looking at 37, 38 and 47GHz by the end of 2019,
he told me. And in March the FCC said it wants to create a new
category of experimental licences for use of frequencies between
95GHz and 3THz – that’s radio waves with wavelengths from 3mm
to only a tenth of a millimetre.
Sharing spectrum
There will be new rules for the use of all this new spectrum. For
example, Americans will have to share spectrum in the 3,500MHz
band with the US Navy.
There will be computer-based controls to ensure base stations
do not interfere with the Navy, which uses that band for missiledetecting radar.
Emmanuel Lugagne Delpon of Orange Labs, who chairs another
industry body, Next Generation Mobile Networks, says the first
real uses of 5G will be in the consumer area. “It will provide a lot
of benefits, such as bandwidth, speed and fixed wireless access.”
In the longer term, he adds, we will see uses like massive
internet of things (IoT) services. For that, it will be necessary
to have very close partnerships between operators and vertical
industries. It’ll happen, but there’s a lot of work ahead.
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UK UNIVERSITIES TO SET UP EDGE DATA CENTRE SECURE
ACCESS POINTS TO SHARE RESEARCH
Author: Antony Savvas, Data Economy

C

ash has been awarded to a Scottish
university to help set up a UKwide network to reduce the need for
researchers to have to travel to access
sensitive datasets.
The main objective of the SafePod
Network (SPN) is to improve public benefit
research through the provision of “micro
safe settings” – known as SafePods –
which will support, strengthen and widen
remote access to research datasets held
by data centres across the UK.
Designed and developed at the University
of St Andrews, a SafePod is designed to
replicate a traditional safe setting and

includes security features such as a door
control access system, CCTV camera and
secure storage areas for IT hardware and
equipment.
The UK’s Economic and Social Research
Council (ESRC) awarded the funds to the
university to create and manage the SPN.
No datasets are held within a SafePod.
Instead a secure connection is provided
from a SafePod to a data centre for a
researcher to view and analyse their
project datasets. A SafePod is compact
in size for placement into organisations
where space may be limited.
Darren Lightfoot, SPN manager at

the University of St Andrews, said: “For
participating organisations the SPN
provides a low-cost secure platform to
widen access to their datasets across
the UK for research purposes. A single
accreditation for use of a SafePod by a
data centre is all that is required for them
to accredit the full network of SafePods.”
The call is now open for eligible
organisations to apply for a SafePod and
to be part of the SafePod Network. A
firewall service will provide the security
boundaries for SafePod services, and a
CCTV service will enable data centres to
view and monitor activity within a SafePod.

NZ PENSION FUND TO INVEST $115M IN NORTH AMERICAN
DATA CENTRES
Author: Abigail Opiah, Data Economy

N

ew Zealand’s NZ$41 billion Super
Fund is set to invest up to $115
million in North American data centres to
capitalise on the rapid demand for digital
infrastructure.
The investment, driven by the surging
growth in data, is being made alongside
vehicles managed by North American real
estate and infrastructure operator CIM
Group.
“Data
centres
offer
strong
infrastructure-like returns underpinned
by exponential growth in digital data,” said
Del Hart, NZ Super Fund’s head of external
investments and partnerships.
The investment includes possible
access to some of CIM’s existing portfolio
of six data centres, which are at various
stages of development and operations, and
certain future data centre transactions in
CIM’s pipeline.
The existing portfolio is owned through
joint ventures with CIM Group’s managed
vehicles.
“We are seeing increasing customer
demand for offsite data centres as
enterprises either shift data management
to third party providers or move to the
cloud,” said Hart. “Furthermore, by 2021,

data volumes are expected to be nearly
three times 2016 levels.”
The investment is in the provision
and leasing of data centre facilities and
infrastructure and not in data centre
operation. The data centres are located
across North America in San Francisco,
Toronto, Chicago and elsewhere.
“As the market demand for flexible data
centre space increases, we believe that
our portfolio of data centre properties
… serves both existing technology and
enterprise tenants as well as new
customers,” said Avi Shemesh, co-founder
and principal of CIM. “It provides access
to a dense network of fibre providers and
trans-continental connectivity to support
their evolving business needs.”
The fund also has a 39% investment
in New Zealand information technology
company Datacom, which has a network of
data centres in New Zealand and Australia.

Del Hart: increasing demand for offsite data centres
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INTERVIEW WITH DIGITAL COLONY:
$5 BILLION IN 5G INFRASTRUCTURE
OVER THE NEXT FIVE YEARS
Graham Payne, CEO of Digital Colony’s UK digital infrastructure platform, spoke to
TowerXchange about the group’s rationale for 5G investment in Europe and the US

D

igital Colony’s investment target is in digital infrastructure;
that is data centres, wireless towers, small cells – indoor and
outdoor – and fibre.
Digital Colony’s European investment started with acquisition
of Digita, one of the biggest independent towercos in Finland,
which is a broadcast towerco with lots of mobile tenants. We then
followed with the acquisition of Stratto and Opencell in the UK.
Stratto was just starting off in in-building solutions on big sites
and Opencell had launched a new small cell model where the
enterprise pays for the infrastructure, rather than the MNO – a
model which had gained 130+ sites in the UK.
By combining best of both worlds from these two companies
we can cover anything from smallest in-building solutions to the
largest. With Digital Colony committing to additional investment
there is a wonderful in-building opportunity in the UK.
When you look at the key metrics for western Europe, we’re
seeing subscription connection growth at 3%, which is fairly
small, but the regional share of smart devices and connections
are seeing massive growth with mobile data traffic up 6× and
video share up 31%.
Europe is clearly behind North America in terms of
infrastructure deployment, [but] it’s catching up. There are two
clear examples of this. Firstly in fibre, where we see significantly
more deployed in the US, and therefore in small cells, where the
US has deployed 100,000 small cells and in Europe there are
hardly any.
Secondly the US has embraced hyperscale datacentres and
these have yet to really roll out in Europe.
A combination of both of these, coupled with good regulation
and a stable investment landscape, means we still see Europe as
being a very healthy investment opportunity.
[On 5G] we call it five, five, five – Digital Colony has an ambition
to invest $5 billion in 5G infrastructure over the next five years
globally. Obviously a significant portion of that investment is
targeted for the European market.
We will be investing in the infrastructure which is required to
support the deployment of antennae, fibre to carry signal, data
centres to house the host of server equipment which will be

needed, and also small cells, not just in-building but outdoors as
well, an area which hasn’t grown much in the UK.
If you look at 5G and how it will differ in Europe and the US,
the biggest challenge for the mobile network operators is the
investment case for 5G, and the concern that rolling out 5G
infrastructure will cost a lot of money and they won’t see huge
returns. They are currently scratching their heads and wondering
how to fund it all.
It’s a good opportunity for us because through Digital Colony’s
expertise and investment, we can take a lot of that pain away for
the operators and help them to roll out 5G. Growth in data traffic
won’t go away and eventually 4G will run out as 3G did.
The 5G standard and frequencies are so much more efficient,
it’s inevitable that it will happen. Initially, 5G will be targeted at
urban areas where populations are denser.
A clear advantage of 5G will be reduced latency, and this
will enable a step change in the way technology is used. 4G is
limited in terms of the number of devices it can connect, but 5G
is phenomenally more effective, you get more throughput for your
buck.
But to have these advantages fully working you will have to
have the network fully rolled out, which takes money and time.
It will be a revolution: in five years everything will be connected;
we’ll see connected vehicles, better robotics; there will be a
transformation.
But I think at the start it will be more evolutionary, even in terms
of the 5G standards themselves. The first 5G standard uses 4G
signalling and only 5G for the data – so it’s a combination of both.
There will be a gradual evolution from 4G to 5G traffic initially,
then as the network rolls out more and more and applications can
use the faster latency and more devices will see the revolution
kick off.
Full deployment should happen by 2021. This is a massive
investment opportunity which will need lots of network deployed
in terms of fibre, and space for antennas and data centres.
Digital Colony is absolutely looking at making more acquisitions
in Europe, and we will be looking at towers, data centres, fibre,
and small cells indoors and outdoors. We are actively looking and
engaged in a number of conversations already.

Graham Payne: We will be investing in the infrastructure for antennae, fibre to carry signals, data centres and also small cells
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CLOUD GAMING COULD BE 50% OF 5G DATA TRAFFIC BY
2022
Author: Jason McGee-Abe, Capacity Media

O

perators believe that cloud gaming
could represent 25% to 50% of 5G
data traffic by 2022, based on the rapid
progression of cloud gaming services in
recent months.
That was one of the major findings from
Openwave Mobility’s Mobile Video Industry
Council (MOVIC) Livecast online event
held in mid-April with over 50 operators in
attendance, including Vodafone, Orange,
Deutsche Telekom, Verizon, AT&T and
Telefónica.
As mobile operators deploy 5G
networks, it’s vital that they prepare for
the disruptive impact that cloud gaming
could pose. Gaming is no longer a niche
hobby: every smart phone is a console,
meaning that everyone, everywhere can be
a gamer. Carriers can reach existing and
new customers through mobile gaming.
Gone are the days when Nokia 3310’s
Snake was a staple game on approximately
350 million mobile phones. Today, there
are over 2.3 billion gamers worldwide.
Statistics from App Annie, an app data and
insights platform, show that there were
194 billion gaming downloads worldwide
in 2018. The immersive, interactive online
gaming choices are much more advanced
today.
Gaming is one the biggest bandwidthintensive services in the world today and,
with the increased adoption of virtual
reality (VR) and augmented reality (AR)
applications on the horizon, this is only set
to grow.
Mobile gaming has become the largest
segment of the global games market and

capacity requirements are higher than
ever.
The mobile gaming market itself has
grown in revenue by 25% year-on-year,
according to Newzoo’s 2018 Global Games
Market Report. For the first time ever more
than half of all gaming revenues come
from the mobile segment – $70 billion of
$125 billion.
5G networks will support cloud game
streaming, enabling consumers to play
digital games on their handsets without
the need to own or install a copy of the
game. These subscription-based services
will give consumers access to a highend gaming experience without requiring
additional hardware.
“The recent emergence of cloud gaming
platforms including Google Stadia, Apple
Arcade, Microsoft xCloud and Snap Games
has not escaped the attention of the
operator community,” said John Giere,
president and CEO of Openwave Mobility.
“Over-the-top (OTT) players have
ambitious plans to become the ‘Netflix for
gaming’, hosting libraries of thousands of
instantly accessible games that, ultimately,
will consume three to four times the
amount of bandwidth on 5G networks,
compared to standard definition video
traffic. Needless to say this will impact
mobile operator data strategies.”
Verizon is testing a Netflix-style cloud
gaming service and the company believes
cloud gaming could be a showcase for 5G
broadband both in the home and on the go.

John Giere

Microsoft says it is creating the “Netflix
for games”, and is aiming to establish
itself as the de facto standard in video
game streaming services, and public trials
of Project xCloud are set to take place this
year.
Giere added: “While 5G network rollouts
are still in their infancy, OTTs are already
planning augmented, virtual and mixed
reality services, in addition to cloud gaming.
Combined with the expected continued
growth of streaming video, these services
will rapidly eat into the additional bandwidth
provisions of 5G.”
Deutsche Telekom has built new edge
data centres in four German cities solely to
encourage 4G and then 5G mobile multi-player
gaming. The facilities in Berlin, Hamburg,
Frankfurt and Munich are to reduce latency
for multi-player games, Claudia Nemat, the
company’s head of technology and innovation,
recently told Capacity.

BAHRAIN PLANS TO ROLL OUT 5G BY JUNE 2019
Author: Jason McGee-Abe, Capacity Media

B

ahrain is well on its way to being one
of the first countries globally to provide
commercial 5G services by June 2019, as
it awaits availability of consumer handsets
and equipment.
Kamal bin Ahmed Mohammed, minister
of transportation and telecommunications,
said that preparations for the rollout of 5G
networks in the Kingdom of Bahrain are
complete.
“The products and services will be in line
with the 3GPP standards issued in 2018 and

will predominantly utilise bandwidth in the
C-Band spectrum (3GHz) and will allow
Bahraini companies to tap into the global
5G services market, which is anticipated to
grow from an estimated $60bn in 2020 to an
estimated $125bn in 2025,” he said.
“There were a lot of hurdles along the
way – ensuring spectrum availability as
soon as possible was a big challenge, but
overcoming these obstacles exemplifies
the support and cooperation amongst all
stakeholders in Bahrain and demonstrates

how Bahrain can move quickly, deliver
enormous progress against an accelerated
timeframe, and be a partner to technology
leaders.”
“Our leadership in 5G reflects Bahrain’s
appetite for innovation and sends a signal to
the world that we can be a test-bed for some
of the most transformative technologies,”
added the minister. “This all serves to
highlight the Kingdom’s continued role as a
regional leader in telecommunications and
ICT.”
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INTERVIEW: WHAT IF THE LAMP
POST WAS THE FUTURE TOWER IN
URBAN AREAS?
Paris2Connect is an initiative to see how effective the lamp posts of Paris will be in
delivering 5G. TowerXchange talked to Laurent Benet of ATC France

Sacre Coeur, Paris

A

n American Tower-led consortium is rolling out smart city
infrastructure in Paris.
Paris2Connect, led by a consortium of players including start-ups,
Nokia and Parisian transport agency RATP, is working with the Paris
municipal government to roll out 5G-enabled use cases to demonstrate
the need for a collaborative approach to digital infrastructure in urban
areas.
TowerXchange spoke with Laurent Benet, head of strategy,
innovation and business development at American Tower’s ATC
France, to find out more.
“We met with the Paris municipality over a year ago to present our
smart-city vision and ambition to unlock the value of their lamp post
portfolio,” said Benet. “They liked the idea of neutral-host sharable
infrastructure and suggested that we develop a proof of concept in a
specific area in Paris.”
ATC’s Paris2Connect initiative was one of the 15 projects selected
from 85 applications. “Paris2Connect is focused on infrastructure and
the way it can be shared. A lamp post is the future tower in an urban
area. But it is difficult to demonstrate a vision without use cases. So we
decided to organise a consortium of different stakeholders to propose
different use cases for sensors, small cells and others to show how
the shared infrastructure could work.”
Benet continued: “This year we will start the project using existing
use cases such as smart-accessibility and traffic flows and then evolve
into future technologies such as 5G, before addressing the question of
connected/autonomous vehicles and their associated infrastructure.”
ATC France wants to deploy the first use cases in the third quarter
of 2019. “There’s a very strategic discussion underway in France – and
also in the rest of Europe – about who will be the main players in the
5G world and associated 5G use cases.”
Will they be existing mobile network operators (MNOs) or new
industry vertical players? And what will be the role of the tower
company?
“It’s a tricky situation as we’d like to develop 5G use cases but
in order to do this we need to form partnerships with MNOs. So

we took time to meet all four MNOs in France and explain why
Paris2Connect was an exciting opportunity,” said Benet.
“A partnership with one or more of the MNOs would certainly
strengthen the model but we will otherwise rely on experimental
spectrum in the 26-28GHz band which the regulator has set aside
in order to experiment with 5G use cases. The 5G coverage and
new functionalities will allow us to explore the complex relationship
between infrastructure and automated vehicles.”
Initially ATC France is focusing on use cases and only turning to
the delivery technology – such as sensors, cameras, small cells – to
demonstrate the value of this business model, once the use cases
have been defined.
“If you want to use lamp posts you need to make them ready for
service. That means direct electrification, fibre connection and
probably, at the end, replacement by a smart pole.”
That will require investment “and we need to understand the
commercial model and the need for affordable solutions for future
customers”, he said. “What is also interesting is that other companies
have approached us to join the consortium. The latest one is a company
specialised in sensors to measure the level of radio waves in 4G and
5G deployment.”
Benet added: “When it comes to using urban furniture such as a
lamp post, there are no existing operational processes, contractual
frameworks or even a clear business model. Some experiments have
been done on a site by site basis. But MNOs and other smart-city
stakeholders need a business plan that is replicable and scalable.”
Lamp posts are elevated above street level and they offer an
opportunity to integrate different services like smart parking,
pollution sensors, video cameras and small cells. However, the cost
of integrating all of this and replacing each lamp-post with a smart
pole, plus running power and fibre to the site, is currently a challenge.
“At American Tower, we see Paris2Connect as a step to define our
vision and our role in the urban environment – our ability to create an
ecosystem, to manage it and to show it’s possible to deploy different
sensors and technologies on shared infrastructure – and that’s our
core business.”
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AMAZON TO LAUNCH 3,000 BROADBAND SATELLITES
Author: Natalie Bannerman, Capacity Media

J

eff Bezos’s Amazon has officially thrown its
hat into the space business, by announcing
that it plans to launch over 3,000 satellites to
offer high-speed broadband services.
Under Project Kuiper, the company will
put 3,236 low-earth orbit satellites into orbit
to deliver high-speed, low latency internet to
any point in the world. Though no timelines
or costs have been given for the project, the
move is set to drastically shake up the mobile
internet business.
Speaking to CNBC, Sam Korus, ARK
Invest analyst, said: “Global internet is a

huge opportunity, especially for someone like
Amazon with cloud services.”
Details of the project were filed
with the United Nation’s International
Telecommunication Union in March.
Amazon said that it wants to provide
“connectivity to unserved and underserved
communities around the world”.
Amazon faces competition from the likes
of SpaceX and OneWeb, the latter of which
launched its first six low-orbit satellites in
February.
“There is a significant portion of the

population that’s unconnected,” said Chad
Anderson, CEO of venture capital firm Space
Angels, to CNBC. “Already, there’s been a lot
of value in connecting these people to the
global economy.”
Korus said: “If you get everyone access
to the internet then you’ve just doubled your
total addressable market for e-commerce,
cloud, internet and any other business
Amazon wants to do.”
“You can see the clear profit motive here
for Amazon: four billion new customers,”
added Anderson.

AMS-IX PARTNERS EPSILON FOR INFRASTRUCTURE
OUTSOURCING IN NORTH AMERICA
Author: Natalie Bannerman, Capacity Media

A

msterdam Internet Exchange (AMS-IX)
has selected Epsilon to provide AMSIX with infrastructure outsourcing services
for its Bay Area and Chicago internet
exchanges (IXs).
The agreement will enable AMS-IX
to focus to its core business activities
while benefiting from the scalability and
efficiency of a virtual infrastructure model.
“We are excited to expand our
relationship with AMS-IX and help it to
deliver a flexible, scalable and sustainable
peering environment for its peering
partners in North America,” said Jerzy
Szlosarek, CEO at Epsilon.
“Epsilon has its roots in infrastructure
and connectivity service management
and we’re proud to be solving networking
challenges for AMS-IX and creating
new value for its partners. We are big
supporters of peering globally and our

neutral approach is enabling IXPs across
the globe to benefit from remote peering
and new connectivity models.”
AMS-IX will continue to serve as neutral
platform delivering IX peering services with
its switching infrastructure and software
as well as all support and information
tools. Customers will continue to receive
the same level of peering services plus the
added benefit of ultra-reliable and carriergrade infrastructure provided by Epsilon in
Chicago and the Bay Area.
“AMS-IX was founded 25 years ago to
enable the delivery of fast, stable, and
cost-effective online experiences for end
users,” said Peter van Burgel, CEO at
AMS-IX.
“Our work with Epsilon for our Bay
Area and Chicago exchanges is another
step on this journey and enables us to
bring new efficiency to our operations and

Jerzy Szlosarek: Roots in infrastructure

better serve our North American peering
partners. Epsilon has demonstrated
its commitment to delivering neutral
and high-performance housing and
external connectivity that will benefit
our customers. I’m happy to see our
partnership with Epsilon continue to evolve
in Europe, Asia and now North America.”
Epsilon provides on-demand access to
AMS-IX IXPs worldwide via its software-defined
networking (SDN) platform Infiny and is a
partner in AMS-IX’s EasyAccess programme.

VODAFONE EXPANDS BUSINESS FIBRE PROGRAMME FOR
GERMANY
Author: Alan Burkitt-Gray, Capacity Media

V

odafone is expanding its fibre
infrastructure for small and medium
businesses (SMBs) in Germany.
The company says it is rolling out access
to 5,000 companies in 30 additional business
parks, where they will be able to order
gigabit fibre-optic connections.
“Local companies are thus in the fast
lane for a long time on the information
superhighway, because fibre optic cables are
a future-proof investment,” said Nils Reif,
Vodafone Germany head of fibre-optic sales.
He compared the difference between
copper and fibre connections to the
difference between a Trabi – the Trabant,

the cheap car that was the symbol of the old
East Germany – and a Porsche.
Vodafone will be focusing on the
Mittelstand, the mid-range of German
business that is translated into English as
SMB.
“With its fibre-optic expansion programme,

the Düsseldorf-based communications
group is bringing the German Mittelstand in
numerous industrial areas onto the digital
fast lane,” said Vodafone.
It will be offering businesses exclusive
fibre-to-the-building (FTTB) connections
with speeds of 200Mbps to 1Gbps, with “a
balanced connection”, symmetrical upload
and download speeds.
Vodafone said it is in a pre-marketing
phase, with “lower-price tariff offers”,
and “in addition, Vodafone will pay for the
construction costs for fibre optic cabling,
which often costs several thousand euros,
right into the buildings”.
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INTERVIEW: VERIZON PIONEERS 5G
WITH FIXED BROADBAND
Mobile 5G isn’t quite here yet, but Verizon is in the market early for fixed wireless
access, expanding fibre to customers’ premises. CTO Kyle Malady talks to Alan
Burkitt-Gray of Capacity Media

V

erizon has found a use for 5G wireless technology, says Kyle
Malady. And it’s nothing to do with mobility, at least at the
moment.
He smiles: “5G is fibre with tails hanging off.” The company
is using millimetre-wave frequencies to extend fibre broadband
networks to users without having to lay fibre right through the
door.
Verizon is using a pre-standard version of 5G for its fixedwireless services. “We have our own 5G spec, V5GTF,” says
Malady. “That’s the Verizon 5G Technology Forum.”
That was formed just over three years ago to use 28GHz and
39GHz spectrum for trials and deployments of fixed wireless
access (FWA). Verizon’s infrastructure partners are Cisco,
Ericsson, Intel, LG, Nokia, Qualcomm and Samsung.
“5G is where we’re spending a lot of our time,” says Malady.
“It’s so we can start working with millimetre wave specifications –
learning how millimetre waves work, building tools around it and
learning a lot.”
The points about starting with FWA are that, first, because
Verizon controls both ends of a fixed 5G link, there’s no need to
adopt worldwide standards for terminals. Second, if it’s fixed, no
one is moving from one cell site to another. “Because there’s no
handover that’s the easier use case,” he adds.
“We have a lot of bandwidth there, so we can learn and
understand millimetre waves. We offer a fixed broadband
capability – but underlying our work on 5G efficiency is dependable
fibre. We have 25,000 miles of fibre in the US in addition to what
we have outside. That’s a lot of density.”
Malady has “been there for all the Gs”, he adds. When he
started it was called Nynex but became Verizon when it merged
with Bell Atlantic in 1997.
“I formally trained as a mechanical engineer, but then took a
summer job at Nynex Mobile.” That was in the analogue era. We’d
call it 1G today, though no one had any concept of a succession
of mobile generations. “I thought this was pretty cool. I built a
cellular network in upstate New York – for an engineering person
I couldn’t be luckier.”
He started out as a cell site technician, but now has an MBA
in finance and he’s executive vice president and chief technology
officer at Verizon.
“It’s always been a dream how we can do home broadband with
wireless,” says Malady. “Ten years ago if you’d asked if we could
do millimetre wave, I’d have said No.”
But now, Verizon is “putting in fibre and putting small cells in. It
will be very dense”. You can feel his enthusiasm. “I’ve never seen
so much technology innovation at once – so many cool things. The
use cases are just fantastic.”
Verizon is “starting with a lot of industry”, he says. “The future
factory will run off 5G. You can set the factory up in days and there
is lots of flexibility.” These factories of the future will bring “edge
computing and 5G together”, and the combination is “going to give
developers a whole new platform”, he says.
FWA 5G networks will be dense, he says. “Just so much density,

Kyle Malady: Home with wireless broadband

with hundreds and hundreds of megahertz.”
There’ll be public-safety uses, too. “Think of a future where all
communications in a city are 5G, and police officers who can all
come together in real time with computer vision.”
If a child is missing, TV cameras will be able to track where
they’ve been. “You’ll be able to see a missing kid walk down the
street. All of these use cases become possible. We’re showing
what the art of the possible is,” he adds. “We have a bunch of 5G
labs with people who are seeing what can be innovated. It’s cool
stuff.”
Where are the skills coming from? “I’ve been lucky because
we bought Yahoo and AOL,” says Malady. That’s not something
you often hear Verizon people say. “From a talent perspective
these guys do webscale,” he explains. “There are incredible data
scientists over there. We’ve brought these folks in. That’s why the
world of the future is a world with different skills.”
Meanwhile what Verizon is doing is “modernising and bringing
all our networks together – mobile, fibre and wholesale”, he says.
“We’re in the middle of a multi-year journey, virtualising a lot of
things.”
The company runs three mobile standards – 3G, 4G and now
5G, but “2G is gone”, he says. “We’ve still got 3G, and we’re going
to keep it around for a few years and then re-use the spectrum.
Spectrum is so valuable you need to keep iterating,” he notes –
re-farming spectrum from 1G to 2G to 3G and then to 4G and 5G.
“We’ve been doing this a long time.”
But 4G will live alongside 5G for many uses, just as today 3G
lives alongside 4G – if you have a 4G phone but don’t use voice
over LTE (VoLTE) then every time you make a voice call your phone
reverts to 3G.
And when will there be mobile 5G? “This year,” says Malady.
But it looks as though FWA – tails on fibre networks – will be a
killer app for some time to come.
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COMMS INFRA LEADERS’ FORUM:
FIRST PREVIEW
A new event is designed to help all sectors of the business benefit
from 5G and develop opportunities in new markets.
Alan Burkitt-Gray introduces the Communications
Infrastructure Summit

T

he world is about to start on the biggest investment
programme in telecoms for – well, probably ever. Driven by
the development of 5G wireless technology, the industry will be
completely rethinking and rebuilding telecoms infrastructure to
deliver a complete new range of services.
The first 5G services are going into operation now, which is why
2019 is the perfect time to bring together all the providers of this
new infrastructure to discuss how they’ll work together.
That’s why four allied events and publishing businesses,
Capacity Media, BroadGroup, Layer123 and TowerXchange are
holding the first Communications Infrastructure Summit on 26
June at the Marriott Marquis in Atlanta, Georgia.
To help us with this and future Communications Infrastructure
events, we have asked a number of senior executives from
across the industry to become members of a Communications
Infrastructure Leaders’ Forum. I spoke to some of them, and
to some other significant people in the industry, to put 5G into
context.
First, what services? Well, did you predict the huge importance
of text messaging when 2G phones arrived in the 1990s? Did
you know how important mobile versions of YouTube, Facebook,
Twitter, WhatsApp and WeChat would be when 3G and then 4G
arrived?
Did you ever think you’d see people tapping into and out of
train stations or onto buses in London using Apple Pay or getting
on planes with boarding cards on their phones? Or using their
phones to find their way round cities or to share so many pictures
of cats? Me neither.
We will be surprised by some of the new 5G-powered services,
but we already have an idea what a few of them might be.
AI-assisted surgery
For a start, automated factories, autonomous vehicles and
AI-assisted surgery. Just that small selection tells you why the
networks will need redesigning – you can’t beat physics and the
speed of light. For accurate control with tight tolerances you need
a fast response – and that means tiny cell sites almost everywhere
with computing power and data storage at the very edge, close to
where it’s used.
That leads automatically to a need for dense fibre networks to
connect them all together – or perhaps millimetre waves linking
the same small cell sites.
To achieve near-universal coverage, we’ll need a mixture of tiny
cell sites in plastic boxes on the wall to even more of today’s macro
towers. They’ll be operating on a wide range of spectrum, from
the bands that were a few years ago delivering TV chat shows and

sports matches to whole counties to those that engineers were
still playing with on lab benches – still are in some cases. Think of
the nifty software you’ll need to control that.
At the 26 June event, executives from the different sectors of
the industry we serve will meet to carve new relationships for the
services that will be enabled by the 5G era.
“I think this 5G event is very timely,” says Carl Roberts, the
former Epsilon executive –before that, with Verizon.
Trichur – better known as Vish – Vishwanathan, CenturyLink’s
senior director for the Asia-Pacific region, agrees. “I think one
of the most interesting aspects of what you are doing with the
Communications Infrastructure Leaders’ Forum is igniting a
discussion within the industry on the importance of 5G rollout
and how this could be more effective in its implementation and
application through col laborative efforts by the various players in
the eco-system.”
Edge of networks
This will have an effect at all levels, says Roberts. “At the basic
level lots of new subsea cable systems are going into service. And
5G will move content to the edge of networks.” High bandwidth
will be needed for autonomous cars, he adds. “We need software
to operate at various levels.”
Software-defined networks (SDNs) will enable users to turn
services on and off more easily, he notes. But software will have
other uses – because it’s not just autonomous vehicles that will
be controlled by 5G. There will be drones under 5G control that
will be used to deliver goods. Some people are even suggesting
drone taxis.
“Calls drop off today,” says Roberts. “You don’t want that with
a drone or an autonomous car. You’ll need huge changes in the
reliability of networks. That extra infinitesimally small percentile
uptime gets to be more crucial. That’s where the software will
come in, because humans can’t react quickly enough. Drone taxis
will need air traffic control.”
At CenturyLink, Vishwanathan agrees. “Some of the crucial
success factors are high-speed, ultra-high reliable networks
and network slicing, especially when it comes to certain critical
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applications using both mobile and fixed 5G wireless technology
to maintain on-demand response for business needs.”
He adds: “Today, the digital economy runs on applications and
the data they contain – applications that demand real-time data
processing and continuous, uninterrupted availability. 5G certainly
represents an opportunity for CenturyLink to deliver that end-toend user experience for our customers in a secure, cost-effective,
high performing connectivity manner.”
Ibrahim Gedeon, CTO of Telus in Canada, warns that, despite
all the excitement about 5G, “there are a whole bunch of things
that are not there yet. Piloting has not been done yet”.
But he notes that, with the need for low-latency services, “all
of us have to start looking to the edge”: The edge is where small
cells will communicate with those autonomous vehicles or, in
factories, with machine tools. “Cloud has to have edge functions,”
says Gedeon, but “telcos have a big advantage – the central offices
can be used to provide a mobile edge”.
Speed of Light
It’s back to the fundamental physics of the speed of light. If
you need to grab your data from a data centre 500km or 1,000km
away, that will inevitably add to the delays that might in some
cases be dangerous. Every 150km adds a millisecond to the round
trip time. Keep your data in what used to be the local telephone
exchange and you slice the latency to microseconds.
Many of the key performance indicators (KPIs) for 5G are about
reducing latency, says Dan Warren, who is head of 5G research at
Samsung’s R&D Institute in the UK. He is a former senior director
of technology at the GSMA, the mobile industry trade association,
and even earlier was a network architect at Vodafone.
With 5G there are “very broad shifts in terms of what you’re
trying to do”, he says. KPIs and service level agreements will
become a key part of future contracts for 5G services. Commercial
and legal teams will look at these contracts “with fear”, he notes.
It’s not just that production processes will be hit if things go
wrong, “but people die”, he warns. “We are building something
unlike any operator has built before,” he adds. “It will have to be
fully reliable for days and you are integrating new technology into
vertical industries that operate on long lead times.”
Roberts picks up a similar point. “Layered over all of this is a
legal perspective,” he says. “There will be increasingly legal issues.
Who’s responsible for what? If taxi goes into a wall, there will be
ramifications.” Networks will be expected to operate with ultrahigh reliability – putting new demands on all elements, including
the terminals, the radio network, the network equipment, the
fibre infrastructure, the edge computing and the software that’s
behind it all. “You’ll need disaster recovery. If there’s a fault, backup solutions will have to be rerouted. That means operators will
need to have visibility over routing – so if one route is down they

will be able to use another that’s still operational,” says Roberts.
“You will need completely new set of parameters.” But that’s a
positive, he adds. “It’s a huge opportunity for a new set of premium
services. This is why all the actors in the communications
infrastructure world need to be aligned and understand the work
role they play.”
Warren picks up another point. “A key benefit of 5G is that
it will give operators access to new spectrum bands. This new
spectrum will be used to increase capacity, to give a higher level
of bandwidth. And one significant difference of 5G over LTE is
reduced latency.”
Yes, it’s not just to avoid autonomous vehicles killing their
passengers and other road users, but “as an enabler of consumer
games”, says Warren. “This is quite a big tick. It’s a market that’s
been growing for some time.”
Multiplayer games
He quotes a figure that he’s been given by a senior technology
executive of a major UK operator: in the late afternoon and early
evening in the middle of the week fully 20% of the traffic on this
company’s network is generated from Fortnite, the online video
game released in 2017. “It’s comparable with the impact of
YouTube on the early days of 3G,” says Warren.
So, just as neither you nor I predicted the impact of SMS on 2G
networks, or Facebook on 3G, or digital ticketing on 4G, almost
no one so far has looked at the potential impact of high-speed
multiplayer games on 5G. People will pay for fast, reliable, lowlatency connections to edge data centres so they can play Fortnite
and its 2021 or 2022 equivalent. Drones, vehicles and machine
tools will be important to the 5G economy, but perhaps it’s games
that will get all the elements of the telecoms industry to work
together to exploit the next generation of mobile.
• For more details of the Communications Infrastructure
Summit, to be held in Atlanta on 26 June, see the website
www.commsinfra.com
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