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INTRODUCTION
Thirst for Ubiquitous Wireless 
Connections Drives Telecom 
Demand
Wireless service has been the growth 
engine in telecom for the last 10-15 years, 
and has continued to surge as higher 
bandwidth mobile applications have pro-
liferated. Over the last decade, the num-

ber of wireless subscribers, (tied to SIM 
cards), has grown exponentially, and the 
associated revenue opportunity also has 
increased. In contrast, growth in older 
technologies such as the number of TV 
households has grown in a linear fashion. 
Growth in wireless subscribers was the 
primary revenue driver in the first decade 

of this century, but revenues are being 
driven by increasingly larger volumes of 
data traffic.  High-speed data and video 
content on 4G devices is pushing this 
demand even faster as subscribers’ 
expectations for constant, on-demand 
access to content is happening for both 
business and residential users.

WIRELESS TECHNOLOGY 
AND THE DRIVE 
TOWARDS UBIQUITOUS 
CONNECTIVITY Provided by CRU
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forms to transmit symbols. The various 
technology advancements that have 
been used to define wireless capability 
as 1G, 2G, 3G and 4G are defined by 
the International Telecommunications 
Union (ITU). 

The first commercial 1G cellular net-
work began in Saudi Arabia in 1981 
and was limited to voice communica-
tions only. Second generation digital 
cellular service using GSM technol-
ogy over circuit-based switches was 
first implemented in Finland in 1991. 
An important intermediate advance 
called General Packet Radio Service 
(GPRS) was introduced a few years 

These developments are true for both 
advanced and developing telecom 
markets with the pace of deployment 
only limited by the available capital 
investment and trained workforce to 
build those networks. Furthermore, 
wireless networks must be reliable and 
robust with sufficient headroom and 
redundancy to ensure peak operation. 
This article will cover developments in 
the wireless space as well as emerging 
trends in cable usage and technology 
considerations.

Background
Wireless communication began as an 
analogue-based service using wave-

WIRELESS = ALWAYS 
CONNECTED

Service providers have long understood 
the need to reduce subscriber churn, or 
to induce high subscriber loyalty to main-
tain revenue growth. Network quality is 
still considered the number one factor in 
keeping wireless customers connected 
and satisfied. Keeping customers con-
nected now means extending wire-
less architecture including public Wi-Fi 
hotspots, microcells, and distributed 
antenna system (DAS) networks in public 
venues and enterprise locations for both 
residential and business customers.

Slide 2 | Graphic courtesy of Intel: Data sources are cited. 
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later. GPRS, commonly referred to as 
2.5G, was a packet-data technology 
that allowed service providers to offer 
wireless data service and increased 
voice communication throughput with-
out having to acquire new spectrum.

Ful l-f ledged 3G service using 
Enhanced Data Rates for GSM Evo-
lution (EDGE) technology was first 
commercialized in 2003. This devel-
opment allowed wireless operators to 
offer high-speed packet-data services 
such as Internet access, streaming 
multimedia, and large data file trans-
fers. EDGE supports peak theoretical 
network data rates of 3.1 Mbps, with 
average throughput of 500 to 700 
kbps on both the downlink and the 
uplink. Another advance called high-
speed packet access (HSPA), often 
referred to as 3.5G was an enhance-
ment to EDGE that had a theoretical 

peak of 14.4-Mbps and generally per-
mitted data transfers of 1-3 Mbps

4 G/LTE (Long Term Evolution) tech-
nology offers up to 100-Mbps ser-
vice and was first trialled in 2010. 
LTE began being commercialized in 
greater numbers in 2011 and has 
seen widespread deployments in both 
advanced and developing economies. 
Many operators in developing mar-
kets, however, are still transitioning 
from offering 2G services to investing 
in large-scale 3G deployments, so the 
number of 2G devices being used is 
still substantial.

According to Cisco’s 2014 Visual 
Networking Index, the number of 3G 
devices won’t surpass 2G usage until 
2016. In 2013, Cisco says 2G devices 
accounted for 68 percent of the devic-
es or connections by technology type. 

3G devices had a 29 percent share 
and 4G devices trailed with a 3 per-
cent share.

Improved modulation schemes such 
as orthogonal frequency division mul-
tiplexing (OFDM) used in the downlink 
has helped improve throughput since 
OFDM transmits symbols in paral-
lel for longer time sequences. Paral-
lel data transfer is akin to multi-lane 
highways whereas serial transmis-
sion is limited to one lane. The use of 
sophisticated algorithms enables even 
degraded signals to be captured and 
understood. The use of multiple-input 
multiple-output (MIMO) transmit and 
receive antennas engineered into the 
smart device is the other significant 
development in increasing 4G per-
formance. The increased number of 
these antennas increases a device’s 
throughput. MIMO technology also is 
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With the advent of 3G and 4G devices, 
Cisco says that mobile data traffic in 
2013 was 1000 times greater than in 
2005, and the growth in wireless data 
traffic last year accelerated from 2012 
due to stronger penetration of tablets 
and 4G devices.

In 2018, Cisco forecasts mobile data 
traffic will be 11 times larger at 16 Exa-
bytes/month than it was in 2013 as 
shown in slide 4. This means wireless 
data traffic will grow with a CAGR of 
61% from 2013-2018. In 2013, smart-
phones were 25% of devices, but 
accounted for 62% of the traffic. Tab-
lets were 1% of devices in 2013 but 
accounted for 9% of traffic volume. By 
2018, smartphones will be 66% of traf-
fic, while tablets will be 18%. And wire-
less video traffic will be 69% of mobile 
data traffic by 2018. Introduction of mul-
ticast technology over wireless will only 

add to growth in video traffic, especially 
as 4G penetration increases. Multicast 
capability is comparable to over the air 
broadcasting, but requires a robust 
enough network to maintain minimum 
performance thresholds. .Higher band-
width 4G service will allow operators to 
provide 24-hour programming including 
coverage of sports, news, and concerts 
that can be viewed in real-time. Verizon 
believes that multicast technology can 
co-exist with the linear TV model, and 
that traction in this area should start 
occurring in the next one to two years.

Adoption of 4G devices will contrib-
ute significantly to the growth in data 
traffic by 2018 as 4G will account for 
more than 50% of mobile data traffic 
on device penetration of 15%. Cisco 
believes this development will cause 
more traffic to be off loaded than remain 
on macro cell networks by 2018. 

effective in urban conglomerations as 
it does not rely on line-of-sight trans-
mission.

MOBILE DATA
Smartphones comprise 3G and 4G 
devices, and account for a smaller per-
centage of mobile devices now being 
used. Smartphones, however, have an 
outsized impact on the traffic volume. 
For example, Cisco says the average 
monthly data usage for a smartphone in 
2013 was 49 times larger than the aver-
age monthly data usage of 10.8 MB for 
2G devices. And the usage gap is even 
greater for tablets and laptops. But 
the difference in monthly data usage 
between 2G and 4G devices is even 
more dramatic: 4G smartphones used 
an average of 2GB per month in 2013; 
this is 185 times greater than compa-
rable data usage for a 2G phone. 
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Data Drives Revenue Growth
According to data published by the 
Telecommunications Industry Associ-
ation for the US market, rising ARPU, 
for the first time, contributed more to 
subscription spending than subscrib-
er growth did. And over the next four 
years, ARPU growth will be the princi-
pal driver of subscription spending as 
shown in slide 4.

TIA added that LTE-enabled smart-
phones sold in 2013 used 40 percent 
more data than the 3G smartphones 
sold in 2012. Service providers are 
providing unlimited voice and text with 
tiered data packages that increase in 
price for larger data allocations. In 
2013, the average subscriber paid 
US$50.35/ month, a 5% increase 
from 2012. This marks the largest gain 
over the past three years, as average 
wireless prices prior to 2011 generally 
declined.

WIRELESS 
NETWORKS
Wireless networks comprise several 
key elements: cell sites, often referred 
to as base transceiver stations (BTS), 
which refers to both the remote radio 
units (RRU) and the base band receiver 
units that provide transmit and receive 
functionality for that cell site. The BTS 
sites are linked to a base station con-
troller (BSC) that manages local calls. 
BSCs are linked to  one or multiple 
mobile switching centres (MSC)  that 
handle 2G, 3G and 4G voice and IP 
traffic. The home and visitor location 
register databases reside at the MSC, 
which monitors traffic management 
and provides billing capability. The 
MSC is like a data centre with battery 
and diesel power backup systems to 
ensure the wireless network remains 
operational at all times. The MSC also 

interfaces with the service providers’ 
fixed-line network.

Spectrum
Radio frequency spectrum is required 
to offer wireless service, but because 
availability is limited, spectrum man-
agement is administered by nation-
al telecommunications regulatory 
authorities. International agreement 
on spectrum allocation is necessary to 
ensure network compatibility between 
countries. Blocks of spectrum are 
made available for purchase through 
an auction process.

In general, wireless providers prefer 
lower band frequencies as they propa-
gate farther, use less power, and can 
penetrate buildings more effectively. 
Higher band frequencies do not propa-
gate as far, but have greater capacity. 
Thus carriers make strategic decisions 
about how much spectrum to acquire 
and in what frequency band they wish 
to invest. Winning bidders for spectrum 
can spend billions of dollars; for exam-
ple, Indian operators spent US$ 9.8 bil-
lion in February 2014 to purchase 800 
MHz and 1800 MHz spectrum. 

To free up spectrum in the US, ana-
logue broadcast television was dis-
continued in June 2009 and digital 
TV became standard. Thus, important 
UHF spectrum in the “700 MHz” band 
(746–805 MHz) was auctioned off spe-
cifically to support 4G service. Other 
countries also use 700 MHz spectrum 
for 4G, but higher band frequencies 
such as 1.8 GHz, 1.9 GHz, 2.5 GHz, 
and 2.6 GHz also are used to offer 4G 
service. As data traffic continues to 
grow, AWS spectrum will be available 
for auction in the US in late 2014.

Cell Tower Overview
Cell towers are constructed according 
to subscriber density; thus, towers in 

rural areas may cover 30 kilometres, 
although in more densely populated 
areas, cell coverage can be reduced 
to as little as 500 metres.  Mono-
pole towers are typically 20-metres 
to 60-metres tall depending on the 
topography, and must meet civil engi-
neering guidelines to address weight 
constraints. Lattice towers can be 
60-metres to120-metres high.  These 
towers must support antenna mounts, 
platforms, and sector mounts that can 
add another 200 kilograms to 1,800 
kilograms to the tower’s load. During 
ice storms or periods of freezing rain, 
ice thickness of 1.27cm can increase 
the platform/antenna load by another 
20% to 50%. Tower companies own 
the tower itself and either own or lease 
the ground on which the tower is con-
structed. 

Macro cell architecture
System architecture for macro cells 
includes the antenna subsystem, the 
base transceiver cabinet, operation 
and maintenance (OAM) equipment 
and auxiliary equipment. Antennas 
receive uplink signals and transmit 
downlink signals, and are either omni-
directional or directional. Antennas 
are typically mounted on monopoles 
or steel towers to provide line-of-sight 
with neighbouring cells. More recently 
the remote radio units (RRU) or remote 
radio heads are themselves mounted 
in near proximity to the antennas. 
RRUs are connected to the antennas 
with either hybrid cables or RF jumper/
hybrid jumper cables. Hybrid cables 
incorporate both optical subunits and 
DC power conductors into one cable 
sheath, rather than installing the com-
munications and power cables sepa-
rately.

The primary components to a BTS are 
the RRUs and baseband processing 
unit (BBU) that is the central process-



weight placed on tower from equip-
ment, the number of coaxial or opti-
cal cables deployed, and the square 
footage leased in the equipment hut 
on the tower site.

In the US, the two largest cell tower 
companies are Crown Castle, which 
owns 38,000 towers and American 
Tower, which owns 28,000 towers. 
The US market has more than 300,000 
base stations supporting 326 million 
subscribers. India has roughly 500,000 
towers; Indus Towers owns 193,000 
and is the largest tower company in 
India, followed by Infratel’s 80,000. But 
these numbers pale in comparison to 
China, which has around two million 
base stations deployed to serve 1.3 
billion subscribers. 

Growth in 4G Driving Cell 
Densification
4G deployments in the US began in 
2011 and involved service providers 
upgrading cell sites to offer 4G service. 
Even as Verizon and AT&T have built 
out nationwide coverage for 4G, they 

ing unit. The BBU enables interaction 
between the BTS and the BSC, while 
the RRUs consists of signal process-
ing, dual duplexer, low noise amplifier, 
power amplifier and high speed inter-
face unit. Other equipment includes 
cooling fans, RFUs, which are RF fil-
tering units that perform modulation/
demodulation, data processing and 
combining and dividing baseband and 
RF signals. Macro cells typically can 
cover a range of 35 kilometres.

Macro cell economics
Service provider once owned most of 
their cell towers, but the cost of own-
ership—towers can cost US$100,000 
to US$225,000--was ancillary to the 
business proposition of providing wire-
less service. To reduce capex require-
ments and operational expenditures 
many service providers have sold their 
cell towers to companies dedicated to 
owning and maintaining cell sites. This 
means wireless providers only have to 
contend with rental charges that are 
typically based on cell site location, 
leased vertical space on the tower, 

also have been aggressively install-
ing new equipment on new towers to 
compensate for the higher bandwidth 
being used by 4G devices. Verizon 
and AT&T were heavily focussed in 
2013 on cell densification in major 
metropolitan areas. In Q1 2014, for 
example, Verizon added 866,000 LTE 
subscribers.

Even though LTE customers only 
are a third of Verizon's total wireless 
base, they still use up 64 percent of 
data traffic, and that percentage is 
even higher in big cities. Verizon said 
service difficulties that cropped up in 
2013 were due to an unanticipated 
impact of growth in video traffic on 
its network. To address the problem, 
Verizon increased capex by US$500 
million, and activated more spectrum 
to build up network capacity.

FIBRE-TO-THE-
ANTENNA 

Service providers in advanced econo-
mies are choosing to deploy optical 
feeder cable assemblies with pre-
terminated connectors to speed up 
deployment and reduce installation 
costs. Depending on the spectrum 
being used, optical cables allow for 
higher throughput and improve net-
work performance. These feeder 
cables connect the antennas and 
radio-heads with the equipment at the 
base of the tower.  

But RF Cable Still a Mainstay
Although these new feeder cables 
have gained wider acceptance since 
2010, service providers in many 
countries, including China, some 
parts of Europe and South America 
continue to use radio frequency (RF) 
or coaxial cables. RF cables trans-
mit multiple RF frequencies without 
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needing electrical-optical conver-
sion, and are less expensive than 
optical cable. RF cable traditionally 
has been a more familiar product 
design that requires less training for 
proper installation. But RF cables 
also are heavier, bulkier and can be 
cumbersome to deploy. Other draw-
backs include attenuation associated 
with metallic cables, as well as the 
impact of electrical interference on 
RF signals when coaxial cables and 
DC power conductors are deployed 
in proximity. 

A major consideration at cell towers 
is high power passive Inter-modula-
tion (PIM) or distortion that occurs in 
components such as coaxial cables, 
connectors, and antennas. PIM mani-
fests itself as a set of unwanted sig-
nals created by the mixing of two or 
more strong RF signals due to cor-
roded connectors or rust formation, 
and affects signal strength through-
put and cell site performance that can 
result in dropped calls or other nega-
tive outcomes.

Macro Cell Antenna Optical 
Feeder Designs
As service providers upgrade their 
networks to offer 4G service, they 
are considering using optical cable 
assemblies and hybrid jumpers with 
LC connectors. Why? Power output 
for 4G RRUs can be 30 40 Watts or 
higher, which increases the prospect 
for PIM.  

Optical fibre is impervious to PIM, 
thus service providers can choose 
among three architectures using 
optical feeder cables: 1) Sectorized 
– this design incorporates optical 
subunits and DC conductors in one 
sheath to serve one sector cover-
ing 120 degrees. 2) Trunked – this 
design combines all necessary DC 

conductors and optical subunits in 
one feeder cable that interfaces with 
the over voltage protector/fibre man-
agement terminal at antenna level. 3) 
Separated – this design uses sepa-
rate cables for DC conductors and 
optical subunits. 

FTTA ADVANTAGES
Technology advances have allowed 
RRUs (with integrated power ampli-
fiers and RF filters) to be mounted 
nearer to the antennas. The advantag-

es of this approach are: 1) Reduced 
power consumption at the radio 
due to the minimal signal loss to the 
antenna. Power savings reduces per 
site operating expenditures (opex) by 
20% to 50% depending on the cable 
architecture used, 2) Improved sys-
tem performance by removing feeder 
line loss, 3) Improved site flexibility 
using a modular approach that facili-

tates upgrades, such as deployment 
of higher order Multiple Input/Multi-
ple Output (MIMO) antennas, and 4) 
Reduced tower loading: one hybrid 
fiber feeder cable displaces multiple 
coaxial feeder cables. Weight reduc-
tion also lowers opex by reducing 
associated rental fees charged by cell 
site operators. 

OEMs Can Drive Cable Designs
Hybrid feeder cable designs can 
vary significantly according to the 
OEM selected to supply the RRUs 

and associated equipment. The lead-
ing OEMs include Ericsson, Alcatel-
Lucent, NSN, ZTE, Huawei, Samsung 
and Motorola among others. Engi-
neers must account for design fac-
tors such as radio model numbers 
to verify power requirements at the 
cell site. OEM radios may have dif-
ferent voltage drop allowances that 
dictate the size of the DC component 
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for proper operation. Tower height 
affects conductor size as increased 
feeder length means using larger 
conductors. Also, Huawei and Erics-
son have built in over voltage pro-
tection in some of their radios that 
eliminates the need for an OVP unit 
at antenna level.

Structured Cabling is Paramount
Increased equipment deployment and 
technology advancements mean ser-
vice providers are working to stream-
line network architecture and remove 
costs. Structured cabling practices 
are being adopted to allow service 
providers to build- flexibility into their 
cell site infrastructure as upgrades are 
required. 

This approach also improves response 
time to meeting new demand.

DAS IMPROVES 
WIRELESS 
COVERAGE
Distributed Antenna Systems (DAS) 
are dedicated network architectures 
that operate on carriers’ authorized 
spectrum. 

DAS networks are designed for both 
indoor DAS and outdoor DAS environ-
ments. 

To help meet wireless demand in urban 
areas, carriers often deploy micro-cell 
technology that features lower power 
and shorter range alternatives of up to 
two kilometres. Micro-cells are a type 
of DAS that helps carriers offload traffic 
from the macro network, and improve 
coverage by offering dedicated capacity. 

Although macro cell architecture is 
useful for covering large spaces and 
voice traffic, the macro cell RF sig-
nal begins to degrade in dense urban 
environments. Barriers to reliable 
RF transmission are energy efficient 
buildings or historic buildings, under-
ground environments, buildings with 
more than fifteen stories or other high 
density venues. 

Installing DAS Solves Many 
Problems
RF transmission is limited by many 
commonly used building materials 
such as concrete, which can reduce 
transmission by as much as 90%, and 
drywall, which can reduce transmis-
sion by 20% to 50%. Other areas in 
indoor environments that benefit from 
DAS networks are stairwells, rooms 
that have walls with shield materials 
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such as MRI examining rooms. Metal-
lic roof structures also are problem-
atic. In all of these cases, capacity 
from the macro cell is limited not just 
by building materials used, or archi-
tectural design, but by users that are 
competing for a weaker, degraded 
signal.

DAS optimizes performance, capacity 
and signal strength for all subscrib-
ers in a building.  DAS also improves 
the efficiency in handing off traffic as 
it transits from the indoor-to the out-
door environment. This benefit will 
only increase as mobile data traffic 
increases. 

Not Just One DAS Architecture
DAS is a network of spatially sepa-
rated antennas fed by optical cable, 
coaxial cable or CAT5 from some 
common electronics and/or amplify-
ing source, usually referred to as the 
head-end. DAS architectures run from 
lower cost passive solutions that use 
repeaters to extend the macro cell sig-
nal deeper into the indoor environment 
to more costly, but more effective 
active systems. DAS networks must 
also address low-power PIM issues 
that can affect network performance 
and throughput.

Passive DAS
Used for more than 20 years, passive 
DAS architecture distributes the RF over 
coaxial cable, typically 7/8” or 0.75” to 
antennas installed throughout the build-
ing. This backbone coax cable transi-
tions to 0.5” RF cable that connects to 
passive antenna points. Since the signal 
is not amplified, over larger distances, 
RF cable has lower power performance 
and signal strength is degraded making 
it an unreliable option. Since RF cable 
loses signal strength, the head-end 
needs to power up to get traffic back 
onto the macro cell network. 

Passive systems also do not allow for 
end-to-end monitoring and manage-
ment so service providers cannot pro-
actively address potential equipment 
failures.

HFC DAS 
HFC DAS is a hybrid-fibre coaxial 
cable architecture that uses fibre in 
the riser to connect the head-end to 
the remote units, which send signal 
over 0.5” RF cable in the horizontal to 
two to four antenna points. HFC archi-
tecture shortens the length of RF cable 
used, but without active electronics, 
this approach doesn’t completely 
eliminate variability in signal strength 
and coverage. 

Active DAS
Larger buildings require active DAS 
solutions in a structured cable envi-
ronment. Active electronics are 
installed at the head-end and at 
antennas. In this architecture, the 
transport layer is composed of fibre, 
coax or CAT5.  Optical cable links 
the head-end with the remote unit or 
access point, one of which is installed 
on each floor of the building. RF cable 
connects the access point to point-
to-multipoint antennas that return 
traffic to the remote unit. Amplifiers 
installed at the antennas mean there 
is no signal loss, which allows for a 
significant performance advantage in 
large buildings. And wireless devices 
won’t have to power up to get the 
signal that otherwise would sap the 
device’s battery.

Outdoor DAS Opportunity
An outdoor DAS network consists of a 
central hub location that uses optical 
cable to link a system of strategically 
placed antenna locations (or nodes) to 
augment a service providers’ coverage 
in areas where macro cell signals are 
degraded. oDAS antennas are a less 

costly option to provide multi-band 
coverage and can be sited on exist-
ing structures such as light poles, roof 
tops and utility poles or even deployed 
inside a unit designed to look like a 
cactus. 

During Q1 2014 In the US, Crown 
Castle spent US$36 million on the 
construction of new sites, primar-
ily in deploying small cell sites. And 
Infrastructure providers such as Zayo 
Group offer mobile infrastructure ser-
vices that include backhaul as well as 
small cell sub-services. The small cell 
service covers neutral space and pow-
er requirements so wireless providers 
are able to mount small cell antennas. 
Both Zayo and Crown Castle offer 
dark fibre backhaul from the antenna 
to a mobile switching centre. Zayo’s 
pricing is a function of the number of 
dark fibres leased and the number of 
neutral space and power locations 
provided.

Public Assembly DAS
Stadiums and sporting venues cost 
hundreds of millions of dollars and 
increasingly are having DAS networks 
installed to improve customers’ mul-
timedia experience. Lower power 
antennas are used in these environ-
ments to avoid conflict with proximate 
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macro cells and allow for signal over-
lap and handoff.  

One example in this application 
includes AT&T’s DAS deployment for 
horse-racing course Churchill Downs, 
which hosts the Kentucky Derby. 
More than two terabytes of data tran-
sited AT&T’s network during the Derby 
event. More than 250 antennas and 
more than 300 km (1 million feet) of 
optical cable were installed, covering 
all of the grandstands and parking 
areas, as well as the infield. 
Since 2003, $160 million has been 
invested in the Churchill Downs ven-
ue. According to Ryan Jordan, GM 
of Churchill Downs, “A major part of 
the live event experience is ensuring 
that fans maintain connectivity to their 
social networks.” 

Major college football teams in the 
US have long relied on fervent boost-
er support from their alumni to buy 
season tickets to fill their stadiums. 
College-aged students (those born 
after 1990) are more apt to watch the 
game from a nearby bar that has Wi-
Fi, rather than watch the game live 
in an environment that lacks suitable 
wireless reception. Thus universities 
are investing in DAS networks to make 
the stadium experience more attrac-
tive to younger people. 

Subways systems also are deploying 
DAS and Wi-Fi to improve wireless 
coverage below ground. One example 
is the Metropolitan Transit Authority 
that operates the subway system in 
New York City. The MTA owns and 
operates a 1,400 km backbone con-
sisting of 864-fibres. The backbone 
supports wireless radio systems, and 
more than 3,700 security cameras.

The DAS network is being deployed 
in phases, and uses 12-fibre cables 
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(2-fibres are lit) to connect the data 
hub/node with the remote units that 
serve the antennas. In order to ensure 
sufficient coverage, the MTA has had 
omni-directional antennas deployed in 
the open spaces, and directed anten-
nas at the entrances and exits. 

WI-FI 
As mobile data traffic and associ-
ated revenues have grown, service 
providers have come to view Car-
rier Wi-Fi as a business necessity to 
meet subscriber demand for wireless 
data and  to attract new subscrib-
ers. Thus, operators and industry 
organizations such as the Wireless 
Broadband Alliance and other stake-
holders are supporting adoption of 
standards-to create Carrier Wi-Fi 
Access Networks (CWLAN). The 
goal is to provide uniform guidelines 
to ensure optimal performance and 
interoperability for Wi-Fi portions of 
the network. Thus, Wi-Fi’s impor-
tance as a complementary technol-
ogy to cellular technology is increas-
ing. 

BT is investing over the next two years 
to deliver its “inside out” network that 
includes deploying more than 5.4 mil-
lion Wi-Fi hotspots for data needs, 
as well as for 4G core and small cell 
development. In the US, Comcast 
recently announced deployment of 
one million Wi-Fi hotspots in the US, 
many of which are part of its business 
Internet service. And Verizon is build-
ing out hotspots and allocating spec-

trum to serve Wi-Fi requirements. As 
Verizon’s Chief Financial Officer, Fran 
Shammo recently said at a confer-
ence, “you can't build enough capac-
ity to handle [high volume data traffic 
in dense urban areas] so you need that 
Wi-Fi offload.”

Municipalities like Boston also are 
deploying free public Wi-Fi networks. 
The Boston Globe says the service, 
dubbed, “Wicked Free Wi-Fi”, is part 
of a program to deploy Wi-Fi to all 20 
commercial districts.  The program 
should take two years to complete. 
The primary motivation is to improve 
the wireless subscribers’ outdoor 
experience. 

For residential subscribers, AT&T 
offers a 3G femtocell option with a 
range of 40 feet that is marketed as 
a microcell. This option is designed 
for homes with Wi-Fi that has poor 
signal strength, but unlike Wi-Fi, data 
travelling over this 3G microcell counts 
against the subscribers’ wireless data 
usage. Options for small businesses 
include distributed radio solutions 
such as femtocells (10 metres) or 
even higher power picocells (up to 
200 metres). 

Near and Future Trends
Key to carriers’ strategies is extend-
ing access to subscribers no matter 
where they are. For example, AT&T 
is planning to launch 4G LTE airplane 
service that includes Wi-Fi, by creating 
an air-to-ground network in the con-
tinental US. 

On the ground, GM is planning to 
introduce 30 new models for the 
2015 model year that will be available 
with 4G service.  AT&T, which won 
the GM OnStar business from Veri-
zon in February, will offer a free trial 
for three months limited to 3 GB of 

data, included in the vehicle’s pur-
chase price. Once the grace period 
has expired, vehicle owners will need 
to pay US$10/month for 200 MB of 
data. On Star customers, who pay 
US$200-US$300 a year will receive a 
$5 a month discount. GM’s challenge 
will be to make this multimedia portal 
significant enough to warrant the addi-
tional expense.

Advancements in technology already 
are allowing service providers to test 
equipment for LTE-Advanced ser-
vices that could eventually deliver 
broadband speeds of up to 1-Gbps. 
Thus far, a number of equipment and 
chip manufacturers including Hua-
wei, NSN, Qualcomm, Broadcom and 
HiSilicon have conducted tests that 
have delivered speeds of 300-Mbps. 
One of Qualcomm’s newest proces-
sors uses 64-bit chip technology that 
supports native 4K Ultra HD interface 
and video.

CONCLUSION
As the pace of advances in technol-
ogy quickens, wireless providers are 
investing in network upgrades and 
to maintain quality. This commitment 
and investment is necessary to meet 
subscriber expectations for ubiquitous 
connectivity. 

4G or LTE in a few short years has 
grown markedly since 2011 when 
the first projects were implemented. 
4G-related data traffic has already 
begun to manifest itself in North 
America and Western Europe and 
some Middle Eastern markets, and is 
an emerging technology in developing 
markets. These economies in Cen-
tral and Eastern Europe, Middle East, 
Africa and Latin America will account 
for 60% of global wireless data traffic 
in 2018. 
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A key component of wireless networks 
is the cable and connectivity used to 
transmit wireless traffic and power the 
equipment that enables the wireless 
network to succeed. Given the stag-
gered deployment patterns between 
regional markets, the demand for 
cable and connectivity will only con-
tinue to grow.
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