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Our wireless solutions ensure your customers won't lose touch.

Mobile coverage can be difficult or even impossible to provide in situations where the terrain is
unsuitable for fiber installation. Fujitsu can help solve these challenges and build seamless mobile
coverage throughout your service area, enabling you to provide truly carefree connectivity.

Our technology delivers high-bandwidth, low-latency wireless access and transport anywhere people
go, without fiber. Talk to your Walker and Associates account representative about cost-effective,
simple-to-deploy Fujitsu wireless solutions.
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Thomas Jefferson astutely observed that “Every generation
needs a new revolution.” Although technology may not have
been on his mind, we are definitely in the midst of dramatic
upheaval brought on by the seemingly quenchless quest for
mobile devices and the bandwidth to support them. For those
of us with a smart phone, a tablet, or other WiFi enabled device,
we expect to have access wherever we go. Research indicates
we are only beginning to understand where we may be headed
with data consumption. Currently averaging nearly 1.5 Gb per
month by the average mobile subscriber in North America, best
assumptions expect that number to hit nearly 9 Gb in 2018.*

And it doesn't stop there. The Internet of Things (loT), Machine
to Machine (M2M) applications, the growing trend in wearables,
and the increasing popularity of the connected vehicle all mean
more bandwidth, broader coverage, and heightened demand
for 4G service. Increasingly, our most important connections
are our non-corded devices that allow us to interact socially,
conduct business, perform financial functions, be entertained,
stay healthy, remain informed, become more educated, and the
list goes on. For many it is no longer about convenience; mobile
connectivity is a way of life.

As a carrier, this means providing a network that delivers more
value for customers, operates more efficiently, performs reliably
and reduces operating costs. That is quite the challenge! Yet,
that is exactly what the manufacturing community is focused on
- solutions that deliver innovative results.

This issue of Skinny Wire scratches only the surface of the mobile
ecosphere. Topics here include LTE, Small Cell Deployment/
Small Cell as a service, Mobile Backhaul, Mobile Fronthaul,
Mobile Security, M2M/loT, mobile policy, Virtualization, WiFi,
Point-to-Point and Point to Multi-point (P2P/P2MP), Distributed
Antenna Systems (DAS), Data Center/Cloud Services and more.
As a networking professional, you know these really are simply
conversation starters when it comes to all the new developments
in the world of mobile technology. Still, these articles from equip-
ment manufacturers and industry thought leaders provide solid
information to consider in meetings already on your schedule.
Be sure to carry a copy of Skinny Wire with you.

Speaking of schedules, we hope to see you at any of the industry
events highlighted on page 42. These state, regional and national
events are setting the stage for plenty of education and hands
on experience to equip you for the mobile revolution. You'll have
the chance to not only learn from your peers, but also those
involved in policy making decisions. You'll find, for example, FCC
Chairman Tom Wheeler featured as a keynote speaker at CCA's
Annual Conference during Super Mobility Week in Las Vegas, NV
and at COMPTEL PLUS Fall in Dallas, TX. His leadership is critical
as plans finalize for next year’s low-band spectrum auctions.

Enjoy our generation’s new revolution!

=a wo{ﬁ TUrner

Editor, Skinny Wire

Director, Marketing Communications
Walker and Associates
336-731-5246
randy.turner@walkerfirst.com
SWEditor@walkerfirst.com

*The U.S. officially enters the gigabyte era of mobile data consumption, by
Kevin Fitchard, http://gigaom.com

Opinions expressed by contributors and commentators do not necessarily reflect the views of Walker and Associates, Inc.
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As Director of
Technology for Walker
and Associates,
Rodney Wise
confronts a variety of
technical questions
on a daily basis. His
broad background
provides him a real-
world perspective

of challenges and
opportunities telecom engineers and
project planners face in the field. The
Wise Guy is a regular feature in The
Skinny Wire.

All Things Wireless

By Rodney Wise
Director of Technology Selection
Walker and Associates

It seems to me that we have become
dependent on wireless services in a
short period of time. Is anyone physi-
cally connected in their personal lives
anymore? Wi-Fi enabled laptops, smart
phones, Bluetooth connectivity and
cordless phones dominate our personal
landscape. And in a lot of cases, wire-
less connectivity exists in our work envi-
ronment as well. Regardless of the tool
you use or how the radio frequencies
are being manipulated, nearly all things
wireless rely on access to spectrum.
Spectrum is now our industry’s most pre-
cious asset and the political battles being
waged for it are making history. Once
you examine the colorful United States
Frequency Allocation Chart, you realize

\ the complexity of spectrum allocation.
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The newest wave of spectrum attention is
around AT&T buying DirecTV and rumors
that Verizon is in discussions with Dish. |
find it very hard to believe that these two
events are motivated by expansions in TV
delivery. | believe it has much more to do
with the acquisition of choice spectrum.

Google also happens to be very involved
with spectrum in terms of identification,
reporting, and sharing. You don't have
to go much further than reading Google's
patent list to realize they have much to
gain by understanding and evaluating the
spectrum situation. The part that puzzles
me in the Google spectrum discussion
is the absence of or the lack of visibility
of Google owned spectrum. If | had just
purchased a sophisticated drone maker, |
would be in the market for Dish, DirecTV
or other satellite spectrum. Or maybe
Google is just so far ahead of the game
with their vast R&D resources, they have
developed another way to provide broad-
band service from earth stations to drone
to consumers. Free space optics work
pretty well in the absence of atmosphere,
so a mesh network in high altitudes be-
tween drones could work if they find a way
to transport traffic to and from the drones.

Current theories point to underserved
countries as the first place for Google and
Facebook to fly their broadband drones.
| would say that is probably a good place
to trial and develop their technology prior
to bypassing all of us here. Which brings
us to the next area of congestion: altitude
utilization. The popularity of drones is on
the rise. | predict that the FAA will have
their own complex color chart for altitude
allocation similar to the frequency alloca-
tion chart. If this happens, | suspect the
military and commercial flights will retain
most of the “spectrum” with higher alti-
tudes allocated to items like communica-
tions and weather. It will be interesting to
see if this turns into an auction process.

Our ever changing industry keeps us
focused and interested. The technol-
ogy and implementation required to
keep up with consumer demand will
certainly keep us focused on the future.
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Outsmart.
Outperform.
Outcompete.

Transform your network into a competitive advantage.

As the network specialist, Ciena can transform your
network into an open, software-defined platform with
the intelligence, flexibility and speed to meet the
evolving cloud and data center needs of your customers.
Game. Set. Match.

Start the transformation at ciena.com

make [tra nsformation] possible
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A Legacy Maintained

Walker's New CEO Committed to
Customers, Quality and Innovation

By Randy Turner
Director, Marketing Communications
Walker and Associates

Earlier this year Walker and Associates
announced its new CEO, Chrystie Brown,
pictured above. She is the youngest
daughter of company co-founders, Chris
and Virginia Walker, Understandably, she
is quite familiar with the business.

The Walkers began the telecommunica-
tions equipment distributing company
in 1970 in the basement of their home.
Virginia Walker served as CEO since 2000
and announced earlier this year she was
retiring. Chrystie Brown assumed her
new role in April, 2014

Brown earned a Bachelor of Arts in Eng-
lish from Longwood University in Virginia
in 1984. Although she originally worked
in a different field, Brown grew up sur-
rounded by the family business and
pitched in from time to time before com-
ing to work for the company full time.

Brown has served on the board of Walker
and Associates since 2001. Beginning in
2011, she worked as the board’s liaison to
Walker's quality management effort and
has been Vice President of Quality and
Contracts since early 2013.

In a recent interview, we discussed the
company’s legacy, its current challenges,
and its future. Here are some of the high-
lights of that interview.

Question: Having grown up in the family
business, what strikes you as the biggest
change over the company's 43 years?
Answer: Two things quickly come to
mind.

First, there are few family owned busi-
nesses leftin this industry. We have held
firm through thick and thin. | credit the
strength of our associates, the founding
leadership of my parents and for the past
15 years, the wisdom of my brothers for
that.

Second, | can remember when the ware-
house was filled primarily with spools of
wire and cable. Today this industry is
constantly challenged to accommodate
the exploding demands made on the net-
work. The impact that the ICT industry is
having on an individual's ability to con-
nect and relate with others on a national
and global level is astounding. There is
a constant evolution of solutions to meet
the demands and to meet them effec-
tively, economically, and securely. Today,
we carry products from over 250 manu-
facturers.

As a Value Added Distributor we offer
everything from product and solution
guidance on the front end of a project, to
stocking, inventory management, custom
deployed kitting, installation, engineering
support and equipment maintenance.
These are exciting times in the industry!

Question: In the midst of all this change,
what strikes you as being the same
throughout the company’s history?

Answer: Our company values and our
commitment to integrity have remained
constant. | recently came across some
of my father's notes. It struck me that
despite the differences that have taken
place in the industry's landscape and the
astounding technological changes over
the years, our approach to business and
our approach to our relationships with
customers and vendors has not. Dad



used to say “The customer is the most im-
portant person in the company and the
customer'’s view of us affects every per-
son, every policy, every procedure and
every product.” That has not changed.

The technology, the product line, and our
menu of leading edge capabilities has ex-
panded and changed over the years. Our
commitment to reliability and to helping
our customers stay proactively competi-
tive has not. We still treasure the rela-
tionships we have with customers and
manufacturers.  Our values have not
changed. Our commitment to integrity
has not changed.

Question: A flagship commitment from
Walker is that “the ultimate focus of every
associate is the needs of the customer”.
What does that really mean, and how
does it happen?

Answer: My favorite question asked of
every associate throughout the TL9000
audit process is “How does your job af-
fect the customer’s experience with Walk-
er?” Every associate knows that they have
an important role to play in how well we
perform for our customers. We are very
much aware that our success is depen-
dent upon our customer’s success. We
very much appreciate our relationships
with our customers and vendors. When
| use the word “relationship” | mean that
we bring accountability, reliability, integ-
rity, friendship and professionalism to
the table. We are and always have been
a customer centric organization.

Question: Speaking of TL9000, Walker's
quality program has been part of your fo-
cus in recent years before taking on the
role of CEO. What value does a quality
program offer for Walker's customers?
Answer: First and foremost it shows
that we are committed to customer ser-
vice, continual process improvement
and a quality experience for our custom-
ers. We are keenly aware that we can-
not succeed unless our customer’s suc-
ceed. That means that our customer’s
success is extremely important to us.
Building the best practices helps insure
the best experience and the best value
for our customer. The quality program
promotes transparency and attention to
detail. Every associate is made aware of
the importance of their job and their role
in customer satisfaction. Every one of
our associates is valued and vital to our
success and to making sure that our cus-
tomer’'s requirements and expectations
are met.

Question: Sometimes process-driven
organizations can become too internally
focused, resulting in stifled creativity and
growth. What role does innovation play
at Walker and Associates?

Answer: Innovation is a part of our daily
routine at pretty much every level of the
organization. From constantly improv-

ing our processes to providing the best
solutions for our customers, innovation
is an important part of our tool box. In
this industry it is often said that the only
constant is change. That keeps everyone
Every customer comes

on their toes.

to us with a unique set of needs requir-
ing a unique set of solutions. We have
an extensive product menu and start to
finish service offerings with professional,
innovative guidance. Innovation is what
changes a challenge into a solution. In-
novation is what makes us uniquely suit-
ed to help our customers succeed.

Question: There are now three gen-
erations involved in the family business.
What value does a family business bring
to Walker’s customers?

Answer: It means that failure is not an
option. At the same time it means that
how we succeed is as important as suc-
cess itself.

I am one of four siblings and | can tell you
that Walker and Associates was an inte-
gral part of our upbringing. Mom and Dad
started this company in the basement of
our home. The first floor of the house
was Walker and Associates. Our dinner
table conversations each night involved
Walker and Associates. The growth and
challenges, the victories and the setbacks
of the company were all discussed. The
whole family enjoyed the relationships
with associates, customers and manu-
facturers. That is the lens through which
we view this company. Providing our
customers with excellent service and real
solutions and doing so with reliability and
integrity are a part of the fabric of who
we are. That legacy continues as anoth-
er generation of the Walker family steps
in. We remain committed to earning and
keeping our customer’s trust.




Robust Competition

Needed to Drlve’

Continued Momentum
in Wireless and Wireline

Innovatlon
i u
By Chip Pickering Ir
CEO |
COMPTEL !
|
. B

Chip Pickering is the CEO of COMPTEL and a for-
mer six-term Congressman from Mississippi. Dur-
ing his time in Congress, he was vice chair of the
House Energy & Commerce Committee and served
as the founding chair of the bi-partisan Wireless
and Internet Caucus. Prior to his election, Picker-
ing worked for Sen. Trent Lott (R-Miss.) and served
as a staff member on the Senate Commerce Com-
mittee, where he helped shape the Telecommuni-
cations Act of 1996. Because of his role in drafting
the 1996 Act, he became well known as a Congres-
sional leader on telecommunications issues.
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It's a simple fact - competition drives innovation.
And nowhere is this more evident than in the com-
munications industry. More than three decades ago,
COMPTEL was founded on this premise, as a group
of entrepreneurial companies banded together to
challenge the status quo, and AT&T's monopoly po-
sition, in the long-distance market. From that point,
in large part due to the passage of the Telecommu-
nications Act of 1996 and the efforts of COMPTEL's
members, competition has spread throughout the
entire communications market, driving the advanc-
es in communications services that we rely on today
both at home and at work.

Over the course of the next two years, the Federal
Communications Commission (FCC) and lawmakers
on Capitol Hill will be addressing a number of issues
that could potentially impact the competitiveness of
our nation’s communications industry. In addition
to several proposed mergers, there are a number of
other issues under consideration, including:

* IP Technology Transition - As the
communications networks evolve from
underlying time-division multiplex (TDM)
technology to Internet protocol (IP), the FCC
must reaffirm that the '96 Act's market-opening
provisions apply on a technologically neutral
basis. In so doing, it must make certain that
large incumbents, such as AT&T and Verizon,
continue to provide reasonable wholesale
access and interconnection to their networks
as they transition to IP.

Open Internet - The FCC recently proposed
new Open Internet rules to replace those
struck down by the U.S. Court of Appeals

in Verizon v. FCC. The FCC proposes to put
more teeth in the network management
transparency rule in an effort to ensure that
both end users and edge providers have the
information they need to evaluate an Internet
service provider's (ISP) operating practices.
There has been great debate about the FCC's
proposal to reinstate the “anti-blocking” rule
and how it should be implemented. Any

new rules must continue to promote a free
and open Internet and not discriminate
technically against or impose new tolls on
American businesses that use the Internet to
deliver goods and services to their customers.
Permitting such actions may create barriers
to entry that would disrupt the economic
activity and innovation that has come to rely
on an open Internet, and would be especially
harmful to small businesses and start-ups.

To continue the Internet economic boom and
promote business opportunities enabled by
Internet innovation, the FCC must adopt open
Internet rules that will protect against blocking,
discrimination, access charges and paid
prioritization.

Review of the Communications Act - In the
U.S. House of Representatives, the Energy
and Commerce Committee has undertaken
an examination of whether current



communications laws need to be updated
given the pace of technological change. Thus
far, the hearings and white papers have
addressed the broad themes of updating the
Communications Act, spectrum policy and
competition. Other topics, such as universal
service and interconnection will be examined in
the future. The Senate has not followed with its
own review of the laws, but things may change
if Republicans gain control of the Senate in the
2014 elections.

Satellite Television Extension and Localism Act
of 2010 (STELA) - STELA's provisions expire at
the end of 2014, so its extension is a key piece
of legislation that must be addressed this year.
This law allows satellite providers to retransmit
broadcast television content to their customers,
and extending its provisions will ensure that
consumers continue to have access to that
content.

Spectrum Incentive Auctions - Congress
continues to maintain oversight over the FCC's
implementation of laws passed in 2012 to
authorize new incentive spectrum auctions,
which are intended to free up existing low-
band spectrum currently held by television
broadcasters. In May, the FCC issued an order
governing this auction that included competitive
bidding rules that will ensure the largest
wireless companies - which are also the largest
incumbent wireline network owners - cannot
dominate the auctions and entrench themselves
more deeply in all aspects of communications
services.

As policymakers and lawmakers continue to explore
these topics and other communications-related is-
sues, it is critical that future actions continue to pro-
mote competition. Concentration of power in the
hands of a few companies, and lack of competition
leads to a stagnant market and slower economic
growth.

Look back only about 18 years to see how much in-
novation has taken place as a result of the competi-
tive markets spurred by the '96 Act and spectrum
auctions. Entrepreneurs and other companies have
invested more than an estimated $1 trillion to deploy
fiber; bring broadband to homes, offices and even
mobile phones; deliver new cutting-edge products
and services; and improve the way all Americans can
communicate.

Now is the time for policymakers and lawmakers
to act wisely and support key principles that enable
competition to continue to flourish. By doing so,
they will ensure that the gains for consumers and the
economy, including innovations in products, services
and applications, will continue to multiply. Competi-
tion is the gateway to foster start-ups and entrepre-
neurs, and we need to encourage a market structure
that supports this creativity, rather than falling prey
to superficial plans and obfuscating arguments made
by those companies that seek protectionist rules de-
signed to preserve their market dominance.

FCC Chairman Wheeler to Deliver Keynote Address at COMPTEL PLUS
Fall 2014 Convention & EXPO

Federal Communications Commission (FCC) Chairman Tom Wheeler will be
the keynote speaker at the COMPTEL PLUS Fall 2014 Convention & EXPO,
which is scheduled for October 5 - 8 at the Gaylord Texan in Dallas. Chair-
man Wheeler is expected to address many of the key issues facing the com-
munications industry today, including the ongoing technology transitions
and use of IP networks, the importance of promoting competition across
all platforms, the benefits of an open Internet and the need for greater
spectrum to address consumers’ growing demands for wireless broadband
solutions.

Chairman Wheeler will deliver his keynote address at 10 a.m. on Monday,
October 6.

“We are honored to have Chairman Wheeler join us at the COMPTEL

PLUS Fall convention and share his vision for the broadband communica-
tions marketplace,” said Chip Pickering, CEO of COMPTEL. “ The Chairman’s
commitment to competition has been evident since day one. It is clear
that he wants all consumers, including business and residential users, to
benefit from innovative services and better value that results from robust,
competitive markets. COMPTEL supports the Chairman’s goal to promote
competition across all communications platforms. And as leaders driving
the transition to IP networks, we are working to support the Commission’s
review of the legal and policy issues surrounding the ongoing technology
transitions.”

With more than three decades of telecommunications industry experience,
Chairman Wheeler is an entrepreneur who started or helped start multiple
companies offering innovative cable, wireless and video communications
service . He became the 31st chairman of the FCC in November 2013. Prior
to joining the FCC, he was managing director at Core Capital Partners, a
venture capital firm investing in early stage Internet Protocol (IP) - based
companies.

From 1992 to 2004, Chairman Wheeler served as president and CEO of the
Cellular Telecommunications & Internet Association (CTIA). Prior to this, he
was CEO of several high-tech companies, including the first company to
offer high-speed delivery of data to home computers and the first digital
video satellite service. He also was associated with the National Cable
Television Association (NCTA) for eight years, serving as its president and
CEO from 1979 to 1984.



The Network Edge

- The Key to Mobile

Mobile bandwidth is exploding. Just five
years ago, mobile data traffic surpassed
mobile voice traffic in the U.S. for the first
time. Mobile data traffic increased by 81
percent in 2013, according to Cisco’s Vi-
sual Networking Index (5/14). Video was
a strong driver. Likewise, tablets showed
a 52 percent increase and remain in the
early stages of adoption. What does this
say about the future? The demand for
mobile bandwidth is still growing and
operators have to find a way to meet the
demand.

What's Driving the Demand?

According to Sandvine's “Global Internet
Phenomena Report 1H2014", YouTube
was the top driver on North American mo-
bile networks with 17.6 percent of peak-
period downstream bandwidth, followed
by Facebook with 14 percent. Mobile pro-
viders are racing to roll out new services
to meet the needs of their bandwidth-
craving customers. One such example is
Verizon's recent introduction of XLTE. This
service promises to deliver double the
4GLTE bandwidth in cities coast to coast.

How to Meet the Need without Break-
ing the Bank

The technology necessary to address the
mobile bandwidth explosion is available,
but until now, has been limited to core
and metro networks. Technologies like
WDM, scalable Carrier Ethernet, OTN and
ROADM have helped core and metro net-
works scale successfully, but they have
never been adequately packaged to allow
easy, cost-effective and seamless integra-
tion at the network edge.
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These new, advanced optical technologies
were introduced as part of expensive “big
iron” solutions that require dedicated,
large boxes to be deployed. This is rea-
sonable at the network core, but this does
not work in secondary and tertiary offices
or hubs and street cabinets. The space,
cost, power and complexity are simply
too high at the edge.

Operators need an optical networking so-
lution that is optimized for the edge and
can be integrated into the access prod-
ucts they are already deploying. They are
already deploying DSL and fiber-based
access solutions like fiber-to-the-node
(FTTN) and fiber-to-the-home (FTTH).
They also need to deploy technologies
like WDM, Carrier Ethernet and OTN to
aggregate and transport both new and
legacy services. A new, easy-to-deploy
and cost-effective Ethernet and fiber-
based network is required at the edge.
Not only will this network have to serve
very-high bandwidth, but it must also
gracefully transition legacy services to the
new optical and packet-based network. It
requires a unique solution optimized for
maximum scalability.

Taking It to the Edge

Leading providers, like ADTRAN, have be-
gun to introduce solutions that address
optimization at the edge. Optimizing the
edge enables the rollout of new services
with concern about capacity constraints.
In addition, it also takes a load off of the
core and metro layers, since the band-
width is aggregated and groomed at the
edge.



These solutions present a unique ap-
proach in that they combine legacy net-
works and services like SONET/SDH with
advanced optical access services like
Gigabit Ethernet, Active Ethernet and
GPON, with technologies more common-
ly found in core networks such as DWDM,
CWDM, Scalable Carrier Ethernet, OTN
and ROADM. These advanced, edge-opti-
mized solutions enable their deployment
with less capital and only minimal train-
ing, thus further reducing the cost to the
operator.

The optimum design combines the best-
in-class Carrier Ethernet, edge-optimized
and right-sized packet optical technolo-
gies to minimize service latency as well
as support the rapid growth of LTE and
next-generation services alongside lega-
cy services. The mobile operator needs a
solution with a service management eco-
system from which the operator can not
only manage its network, but its custom-
ers’ SLA expectations.

Therefore, the mobile backhaul solution
should consist of an aggregation com-
ponent that either resides in the mobile
telephone switching center, and/or a hub
site, and a cell site gateway component
for the service delivery. At the cell site
a high performance termination device
is needed to deliver an intelligent QoS
based Ethernet service.

Service Separation Approach is Key

Emerging applications, such as LTE-Ad-
vanced, high capacity video and cloud
services are pushing packet optical tech-
nologies deeper into the access network

to meet the mounting packet capacity
requirements. The target solution pro-
vides the capacity upgrades desperately
required at the edge of the network by in-
tegrating key packet optical technologies
into a single, common access and aggre-
gation platform. This enables service pro-
viders to quickly and cost-effectively han-
dle the network impact of future gigabit
and 10G services growth. The primary
features required in this scenario include:

+ Expanded premium services scalabil-
ity including support for the rollout
of 10Gbps enterprise and datacenter
services and 1Gbps 4G/LTE mobile
backhaul services.

* Reduced time-to-revenue via the in-
creased network simplicity gained
from the support of end-to-end
multi-ring, mesh and subtended
10GE access rings topologies.

* Increased quality of experience via
reduced network latency and inte-
grated advanced service level assur-
ance (SLA) and services management
toolset.

The ideal architecture must effectively
addresses residential, business, mobile
backhaul and middle mile markets with
a single solution. In the past, parallel
packet networks or circuit-based SONET
networks would be constructed at great
cost to ensure each new service did not
impact the quality of another. However,
new solutions are now available that
meet the needs of a multi-access, next-
generation LTE network. These combine
both wavelength and Ethernet switching
separation with a web-based SLA moni-
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toring tool and cell-optimized wavelength
service capabilities so that each type
of traffic can be guaranteed and provi-
sioned as needed over the same network
infrastructure.

Taking a service separation approach can
deliver scalable reliability. Service pro-
viders are successfully providing multiple
dedicated mobile backhaul “circuits”.
This architecture not only meets today’s
strict mobile backhaul service level agree-
ments, it also affords the service provider
unprecedented hierarchical quality of
service mechanisms and services scale
providing quality-assurance regardless of
the amount of future services growth.

A Final Word

The bandwidth explosion is here to stay,
or so it appears. The main challenges for
mobile backhaul will be how to provide
cost-effective and resilient scalability
while supporting growing demand for
bandwidth driven by video. Additionally,
extending network capacity and coverage
through small cell deployment will be a
big theme for 2014 and beyond. The so-
lution to meeting this demand is at the
edge. Similar to ADSL, TDM and SONET
technologies, which were launched at the
core and then adapted for the edge, the
time has now come to migrate WDM, Car-
rier Ethernet, OTN, ROADMs and other
high-performance optical services to the
edge of the network and integrate them
with SONET, DSL, Carrier Ethernet, GPON
and other access solutions. This evolu-
tion will enable operators to manage the
bandwidth explosion at the source both
rapidly and cost effectively.



Access to Spectrum is Key to Deploying
Advanced Mobile Technologies

By Steven K. Berry
President & CEO

CCA - The Competitive Carriers Association

(CCA)

Competitive Carriers Association
Rural - Regional « Nationwide®

Every carrier, whether large or small, must
have a plan for expanding 4G/LTE services
and deploying advanced mobile technolo-
gies. Consumers expect the best, most-
advanced services possible, and carriers
must keep up with consumer demand for
ubiquitous, high-speed mobile broadband.
Representing over 100 wireless carriers
throughout the U.S., CCA (Competitive Car-
riers Association) members are focused
on consumer satisfaction and must have
access to critical inputs to compete and
thrive in an industry dominated by two na-
tional carriers.

Spectrum is without question one of the
most critical inputs. Because of its impor-
tance, carriers have been and are focused
on supporting a competitive framework for
the upcoming 600 MHz incentive auction,
scheduled to take place in mid-2015. This
auction is especially important to carriers

because of the superior propagation char-
acteristics of the limited low-band spec-
trum being auctioned and because the 600
MHz ecosystem will be a critical part of the
foundation of these new high speed mo-
bile broadband capabilities. It is a proven
fact of physics - low-band spectrum travels
further in rural areas and penetrates build-
ings more deeply. Every carrier wants ac-
cess to this unique limited resource to build
out their networks and reach the advanced
mobile technologies that consumers de-
mand - and this may be the last chance to
access low-band spectrum at auction.

During the Federal Communications Com-
mission’s (FCC or Commission) May Open
Meeting this year, the Commission adopt-
ed structural rules for the incentive auc-
tion that lay the foundation of the auction.
FCC Chairman Tom Wheeler has, time and
again, stated the importance of competi-
tion in the industry. CCA is particularly
pleased that the FCC followed through by
adopting rules that help promote competi-
tion among all participants, but in particu-
lar rural carriers, who lack the enormous
financial resources of the largest national
carriers.

The Commission’s incentive rules include
three important elements that benefit
competitive carriers and will help ensure
smaller carriers have meaningful oppor-
tunity to participate in and bid on much-
needed low-band spectrum. First, the
FCC adopted spectrum aggregation limits
through a spectrum reserve to ensure no
one or two carriers will be able to buy the
entire lot. This is huge for competition!
Once a certain revenue threshold has been
met, up to 30 MHz will be reserved for non-
dominant carrier bids. Giving competitive
carriers the assurance that they will have
a real opportunity to bid on and win spec-
trum will encourage broader participation;
a result everyone wants.

Secondly, all competitive carriers will be
allowed to bid on reserve spectrum. The
largest two carriers possess vast national
market power, and with enormous re-
sources, could easily out-bid smaller carri-
ers. More competitors in a market means
better prices and more choices for con-



sumers, and the FCC should be com-
mended for recognizing the competitive
benefits of low-band spectrum, especially
for smaller non-dominate carriers, and
the importance of providing choices for
consumers.

Finally, the FCC adopted smaller geo-
graphic license sizes, using the CCA-led
compromise proposal for Partial Eco-
nomic Areas (PEAs). This will enable com-
petitive carriers to bid on license sizes
that make good business sense for their
companies. The FCC originally proposed
licensing the spectrum in Economic Areas
(EAs), which are much too large and es-
sentially would have eliminated smaller
carriers' abilities to participate. For ex-
ample, utilizing EAs, a rural carrier in New
Hampshire would have had to bid on a
license that included the metropolitan
Boston area - this shows how EAs include
markets where the rural carrier may not
serve and never intend to serve, making
them prohibitively expensive. The FCC's
decision to utilize PEAs will help retain
the benefits of smaller license areas,
which are critically important for smaller
rural and regional carriers, while allowing
aggregate bids for desired areas to truly
raise market-based revenue totals.

While the FCC's rules are a positive step
forward for competitive carriers, there
is still work to be done. AT&T and Veri-
zon still own the lions’ share of low-band
spectrum and will continue to do every-
thing in their power to acquire more low-
band spectrum. CCA does not want the
largest carriers’ desire to come at the cost
of competition harming consumers, pub-
lic safety and the economy. Competitive
carriers are focused on satisfying their
customers; they are community-based,
locally-owned businesses that deserve
the chance to fight and compete on a fair
playing field against the largest compa-
nies. Spectrum is the most critical ele-
ment that will allow carriers to provide
the latest, most advanced services pos-
sible, and CCA will continue to work with
policymakers in Washington to ensure all
competitive carriers can grow and thrive
in the industry and continue to do what
they do best - service customers and ex-
pand mobile broadband.

”...this may be the last
chance to access low-band
spectrum at auction.”

Steven K. Berry serves
as President and CEO of
» the Competitive Carriers
e Association (CCA), the voice
of competitive wireless
telecommunications
providers. With over 100
carrier and over 160 vendor/
supplier members serving
more than 95 percent of the U.S. and its
territories, CCA speaks with a strong, united
voice on issues that impact those providing
wireless communications in regional, remote,
and hard-to-reach areas and the communities
they serve.

Berry began his government career as
Associate Counsel on the House Agriculture
Committee, and later became Chief of Staff
to the Ranking Member of the Agriculture
Committee. He went on to serve in many
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key positions - both on and off Capitol Hill -
during his government career, including as
Republican Counsel for the House Permanent
Select Committee on Intelligence, Republican
Chief of Staff for the House Foreign Affairs
Committee, Assistant Secretary of State for
Legislative Affairs for the U.S. Department

of State, and Chief Counsel and Director

of International Operations and European
Affairs for the Senate Foreign Relations
Committee.

Berry, a member of the Virginia bar, holds
a bachelor’s degree from Emory and Henry
College, and a juris doctorate from George
Mason University Law School.

You can reach Steve at (800) 722-1872 or
residen - rg.
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Grow
Revenue by
Expanding
Coverage

By Ray Savich
Marketing Manager
Cambium Networks

OVERVIEW

Big Bend Telephone (BBT) is a family-
owned, independent telephone com-
pany located in Alpine, Texas that pro-
vides telephone service and high speed
broadband to subscribers spread over
approximately 18,000 square miles in the
Big Bend region of Texas. BBTC utilizes
the most cost-effective strategies, equip-
ment, and technology to provide voice
and broadband service to this rugged
terrain. Due to its massive size, low den-
sity, topography, and geological charac-
teristics, service to this area poses many
unique challenges not found in other
parts of the state.

In business since 1960, BBT takes pride
in the quality of services they provide to
all of their customers. Today, customers
want streaming video and VolP in addi-
tion to data transfer. Broadband is popu-
lar with business and residential custom-
ers, and tiered service offerings have
driven upgrades in the fiber and copper
network to meet demand.

CHALLENGE

BBTC utilizes the most cost-effective
strategies, equipment, and technology
to provide voice and broadband service
to this rugged terrain. Due to its massive
size, low density, topography, and geo-
logical characteristics, service to this area
poses many unique challenges not found

PROFILE

BIG BEND TELEPHONE (BBT)

Established Service Provider in Texas
with 5,000 business and residential cus-
tomers.

CHALLENGE

Due to its massive size, low density, to-
pography, and geological characteristics,
service to this area poses many unique

challenges not found in other parts of

the state.

SOLUTION

* Point to point licensed and
unlicensed wireless backhaul
to transport broadband to an
unserved area

* Point to multipoint (PMP) fixed
wireless broadband access network
to distribute connectivity.

in other parts of the state.

REQUIREMENTS

To offer one consistent service offering
to all of their customers regardless of the
technology, BBT needed the wireless so-
lution to provide performance that is con-
sistent or better than the performance of
their fiber or DSL solutions. The wireless
solution needed to provide:

* High throughput to support 3, 6, and
12 Mbps downstream, and up to 3
Mbps upstream throughput

* Low 5 msec latency so that video
and voice services are consistently
clear

+ High reliability to perform even in
harsh summer or storm conditions

In short, BBT needed a solution that en-
ables them to sell the same services to
the customer regardless of the transport
technology.

SOLUTION
BBT uses Cambium Networks products

\\— 1 ll

Why BBT chose Cambium Networks:

* High Throughput - with up to 300
Mbps for high speed backhaul, and
125 Mbps from an Access Point.
Scalability - GPS synchronization
reduces access network self-
interference and enables frequency
re-use in selected areas.

High Reliability -maximizes
customer satisfaction, reduces
system down time, and reduces
maintenance costs.

Low Latency - for clear transmission
on sensitive VoIP and streaming
video applications.

Proven Performance - to provide
data transfer, VolP services and
streaming video services.

Easy Installation - for rapid and cost
effective deployment.

to reach even the most remote subscrib-
ers with equivalent or better broadband
speeds than they offer from their fiber/
DSL network at a fraction of the cost
equipment and installation of wired tech-
nology.

Their solution includes:

1. Backhaul

Licensed PTP 800 microwave links
that operate in the 6 - 38 GHz bands
with Line of Sight (LOS) connectivity.
Unlicensed PTP 600 links operating
in the 5 GHz band that provide up
to 300 Mbps of connectivity in LOS,
near Line of Sight (nLOS) and non-
Line of Sight (NLOS) conditions.

2. Access

Unlicensed 5 GHz PMP 450 access
networks that provide up to 125
Mbps of throughput with low latency
needed to support sensitive video
and voice services.

An Outdoor Residential Gateway
from Thinroute Technologies to
provide power and the Analog
Telephone Adapter (ATA) device to
support VolIP services and battery
backup.

RESULTS

BBT used Cambium'’s LINKPlanner soft-
ware to design the network backhaul
infrastructure. This provided a detailed
predicition of the performance of the
licensed and unlicensed links using co-
ordinates of the source and destination
points. LINKPlanner identified obstacles
and factored in terrain conditions to pro-

vide a view of the path and performance

“We have hung our hat on being innovative and creative. We ;
of the RF propagation.

are not afraid of finding a new way to do things. You can't
solve problems if you are locked onto a particular discipline of
thought.”

- Rusty Moore, GM and COO of Big Bend Telephone

.

The wireless access network was in-
stalled quickly, and performed well from
day one. “We have one PMP 450 shot that




extends 23 miles. That is not the usual,
but it is fairly common to have connectiv-
ity out to 18 miles.”

Customer satisfaction remains high. Net-
work wide, 93% of their customers in the
town of McCamey have signed up for the
highest speed tier broadband plan which
offers 12 Mbps of download speed, and
half of the customers in the town of Al-
pine are receiving their 12 Mbps via the
wireless network. Pat Seawell, a professor
at Sul Ross State University says, “As an
instructor who has been teaching online
courses at SRSU for several years, BBT's
wireless broadband service has been in-
valuable. I live outside the city and, prior
to acquiring BBT's wireless broadband
service, teaching my online classes from
home was not possible. Now | can con-
nect to my courses and reach my stu-
dents from home anytime night or day
without disruption.”

As more customers leave cable and
stream video over broadband, BBT is
providing a clean streaming service that
works consistently with no buffering.

EXPANDING OUT OF REGION
Having proven wireless broadband tech-
nology within their certificated area, BBT
seized the opportunity to expand be-
yond its traditional service area. BBT
has broadened their business plan by
launching a Fixed Wireless Broadband of-
fering to create a competitive high speed
broadband offering for to the subscrib-
ers of the neighboring incumbents, basi-
cally any underserved area that touched
their network. In recent months, they
have won over 1,000 new customers
by offering services that are superior in

Thinroute Residential Gateway for VolP
Services

et i —

bandwidth to the DSL offering of the in-
cumbent. They have also updated their
service offerings to include streaming
video, VoIP and cloud services.

BBT now has a proven solution that en-
ables them to grow outside of their cer-
tificated area. “With the uncertainty of
impending regulatory changes, we need
to be diligent to make sure we are man-
aging the business as efficiently as we
can,” says Rusty Moore, General Manager
and COO. “We do that by maximizing the
ability of our own network, cutting costs
and extending our business plan to in-
clude new markets. Our future is not se-
cure if we choose to stay within our own
borders. The key to growth and future
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success is to extend our reach to under-
served areas outside of our certificated
area.”

NEXT STEPS

Cambium'’s products provide BBT with a
carrier class, cost effective option to sup-
port both their remote in-region and out-
of-region subscribers and provides a new
and growing business by expanding out
of their traditional wired footprint.

As is the case in any network deployment,
out of region builds must provide a posi-
tive ROI, independent of any government
funding support. Fixed Wireless Broad-
band has proven to meet BBT's business
goals for out of region expansion.

el

Subscriber Module at C us‘mer Location



Understanding the FCC's Innovation Band:
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As president of DC-based TIA, Grant
Seiffert oversees all facets of the leading
international association representing the
manufacturers and suppliers of global
networks.

Seiffert joined TIA in 1996 as director of
government relations. His main priority
was the representation of the equipment
industry's interests, particularly regarding
competitive issues during implementation
of the Telecommunications Act of 1996 by
the Federal Communications Commission
(FCC). He was promoted to vice president
in 1998, directing domestic and global
policy to help the association's supplier
members gain marketing opportunities
around the world. In that role, he oversaw
policy, including interaction with the U.S.
Congress, the FCC and the Administra-
tion, as well as with international regula-
tory bodies and government leaders and
fulfilling the senior management role for
association membership and TIA trade-
shows.

Seiffert serves on the Executive Commit-
tee of Connected Nation, the American
National Standards Institute's (ANSI) CEO
Advisory Committee, and the Board of
Directors of the Sustainable Technology
Environments Program (STEP).

He holds a Bachelor of Science degree in
political science from Radford University.
He and his wife, daughter and two sons
reside in Mt. Vernon, Virginia.

_By Grant Seiffert

President

JewOpportunities”

Telecommunications Industry Association (TIA)
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MANUFACTURERS & SUPPLIERS
OF GLOBAL NETWORKS

“ ..we should not
flinch from the
opportunity simply
because it is not
standard operating
procedure.”

- FCC Chairman,
Tom Wheeler

The ICT industry is all about connection.
And prompted by an august panel of White
House advisors, the FCC has designed a
massive, highly interconnected, “Innova-
tion Band” at 3.5 GHz. This spectrum will
be used for small-cell backhaul, Internet
of Things, and other uses yet to be discov-
ered. It will be managed through a network-
intensive approach of a type never before
implemented.

FCC Chairman Tom Wheeler wrote that
“This proposal could unlock vast new op-
portunities for wireless - in huge verticals
like energy, healthcare, and financial ser-
vices. ...We should not flinch from the op-
portunity simply because it is not standard
operating procedure.”

The regulatory framework for this band is
highly unusual - and on a fast track. After
receiving hundreds of formal comments
and hosting two public workshops on the
subject, the FCC in late April 2014 released
the second of two sets of proposed rules
for what it calls the Citizens Broadband
Radio Service (CBRS), to be allocated 3550-
3650 MHz and possibly additional spec-
trum just above 3650 MHz [FCC 14-49, GN
Docket 12-354].

Glimpse into the future

FCC Commissioner Jessica Rosenworcel
called this band “a glimpse into the future
of spectrum policy,” while her colleague
Commissioner Michael O'Rielly described
it as “one big experiment in terms of the
proposed sharing design and licensing
scheme. ...It is ideal for placement of small
cells which are helping carriers manage
network congestion as data use increases
exponentially every year.”

Recent research underscores this demand.
A November 2013 report of the National
Science Foundation (NSF) expects that the
number of wireless devices per person
will grow tremendously, soon to reach
1.5 devices per person on average in the
world, and later to reach ten or even 100




devices per person: “Wireless networks
will increasingly be used locally, e.g. intra-
building, intra-vehicle, inter-vehicle, and
personal body-area networks. ...Sensors
in such systems will generate massive
data inflows, and will produce as much if
not more data and network traffic than
the World Wide Web,” NSF scientists pre-
dicted. “This will reverse current loads,
where most data is produced in the cloud
and consumed at the edge.” [Final Re-
port, NSF Workshop on Future Directions
in Wireless Networking, Arlington VA, No-
vember 2013]

TIA's 2014 ICT Market Review and Fore-
cast predicts that by 2017, wireless data
will comprise 60 percent of subscriber
spending. Driven principally by growth in
ARPU, total spending on wireless services
will expand at a projected 6.9 percent
compound annual rate to $263 billion in
2017 from $201 billion in 2013.

Protecting incumbents, introduc-
ing new players

The FCC proposes to meet this demand
not by merely allocating spectrum and
auctioning it away to a handful of large
carriers. Instead, the CBRS will mix to-
gether -- in the same 3.5 GHz band -- in-
cumbent defense radars, satellite and
fixed service links; new licensed service
providers; general public users, and a
category of protected, indoor and institu-
tional users.

The CBRS proposal is modeled on recom-
mendations of the PCAST, the President’s
Council of Advisors on Science and Tech-
nology. Its July 2012 report, Realizing the
Full Potential of Government-held Spec-
trum to Spur Economic Growth, argued
firmly that turning over more federal
spectrum to the private sector would be a
costly and unsustainable way to meet the
growing needs of the wireless industry.

Spectrum cleared of incumbent users
will always be the more straightforward
and reliable approach to launching a new
service. On this point, PCAST diverted
from the views of some in the industry,
when the council insisted that the future
of spectrum must entail more sharing
between the private and public sectors.
To facilitate such sharing, the PCAST pro-
posed a novel “information and control
clearinghouse” known as a Spectrum Ac-
cess System (SAS).

Instead of fixed, FCC-assigned frequen-
cies, SAS administrators would direct
users to available channels on request.
In joint comments to the FCC, AT&T and
Google described SAS as “a new iteration

of database technology administered by
commercial entities.” FCC Chairman Tom
Wheeler called the SAS a “traffic cop for
spectrum.”

Industry standards needed

With regard to the SAS, the FCC said, “We
expect that industry participants will take
it upon themselves to develop technical
implementations of these requirements
and, where applicable, to develop indus-
try-wide standards.” The Commission will
institute a comprehensive process to test,
certify and approve SAS administrators.

The SAS would manage frequencies in
real time, protecting incumbent opera-
tors from interference while enabling
potentially tens of thousands of license
holders to serve customers on channels
based on local usage conditions. These
entities, known as Priority Access Licens-
ees (PAL), would bid for licenses that
would last one year and cover 10 MHz.
These license duration and bandwidth
limits, however, are under debate and
could change in the FCC's final rules. Ap-
plicants could aggregate licenses for lon-
ger periods, additional channels or larger
coverage areas; and could bid repeatedly
for licenses in annual auctions.

General users must register
Besides PAL, the FCC introduced another
tier of user: the General Authorized Ac-
cess (GAA) operator. GAAs could use the
CBRS on a so-called “license-by-rule” ba-
sis, as no license documents are issued
and operation is, for practical purposes,
unlicensed. GAA users would be required
to use only FCC-approved equipment and
must register with the SAS. “Devices op-
erating on a GAA basis would be required
to provide the SAS with all information re-
quired by the rules - including operator
identification, device identification, and
geo-location information - upon initial
registration ... GAA users would also be
required to comply with the instructions
of the SAS and avoid causing harmful in-
terference to Priority Access Licensees
and Incumbent Access tier users,” the
FCC said.

GAA users would have access to PAL
channels at such locations and times
where PAL is not using them -- another
controversial aspect of the proposal. In
formal comments, TIA told the FCC that
“more clarification is required regarding
the extent to which a PAL approach would
permit underutilized spectrum to be em-
ployed for unlicensed uses. For example,
a key question is, how would Priority Ac-
cess Licenses co-exist with microcell solu-
tions using unlicensed spectrum within a
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building or operating at short distances.”
A further tier of user, the Contained Ac-
cess User (CAU), could reserve spectrum
for Wi-Fi type use in indoor facilities. The
CAU scheme would permit such users
as hospitals, public safety organizations
and local governments to request up to
20 MHz of reserved frequencies from the
GAA pool for indoor use within their fa-
cilities. These frequencies could be used
only for private internal radio services
and could not be made available to the
general public.

Elephant in the room

The “elephant in the room” in CBRS re-
mains the substantial deployment of in-
cumbent users, especially defense radars
along the coasts. Interference protection
areas around these existing users, known
as exclusion zones, would cover approxi-
mately 60% of the U.S. population and
would make the CBRS unavailable to con-
ventional wireless infrastructure in those
areas.

However, the FCC noted, “these very dis-
advantages could be turned into advan-
tages if the band were used to explore
spectrum sharing and small cell innova-
tion.” Technical approaches to reducing
or even eliminating the exclusion zones
could include beacons that would inform
the SAS of incumbent operations.

At this writing, interested parties are pre-
paring their latest round of filings in the
FCC Further Notice on CBRS. These com-
ments are due July 14, 2014, with reply
comments due August 1, 2014.

Major ICT players signaled their interest
at earlier stages of this proceeding. In ad-
dition to AT&T and Google already men-
tioned, companies presenting at FCC-
sponsored CBRS workshops included
Alcatel-Lucent, BAE Systems, Cisco, Ico-
nectiv, Intel, Motorola, Nokia, Qualcomm,
Skype, T-Mobile, Verizon and others.

At TIA we believe that our consultative
process, informed by our participants
in standards development, continues to
serve as a center of industry consensus.
The innovations needed to put this In-
novation Band to work must come from
researchers’ labs, from the boardrooms
of carriers and suppliers and from the
imaginations of ICT entrepreneurs. Gov-
ernment has marked this path - itis up to
us to travel it.




Skinny Wire Partnering
With Fall Events

By Randy Turner
Director, Marketing Communications
Walker and Associates

Skinny Wire will join CCA's Annual
Conference and Expo as a Media Sponsor
in Las Vegas, NV during September’s
Super Mobility Week, In addition, the pub-
lication is a Media Sponsor at COMPTEL
PLUS Fall, scheduled for October in
Dallas, TX. Both of these events will fea-
ture FCC Chairman Tom Wheeler as a
keynote speaker. Additional educational
content will cover a broad spectrum of
current issues for the industry. Skinny
Wire is pleased to partner with these two
important national events.

Since 2007 Skinny Wire has connected its
readers with content that informs, edu-
cates and connects readers with resourc-
es and news that help network profes-
sionals. Contributors from a broad range
of the Information Communications

. By Jason Engler

' Marketing Manager,
In-building

TE Connectivity

Mobile subscribers
in high-rise build-
ings expect clear
and consistent ser-
vices wherever they
are, but the nature of high-rise buildings
and wireless service poses several chal-
lenges. By using high-power distributed
antenna systems (DAS), mobile operators
and building owners can overcome these
challenges.

LS

There are four key challenges in deliver-
ing seamless wireless services in high-
rise buildings, and DAS overcomes them
in the following ways.

Subscriber Density - The high numbers
of subscribers within buildings places an
excessive burden on the macro network,
reducing capacity for subscribers outside
the building. High-power DAS provides
coverage and distribute dedicated capac-
ity from the baseband radios throughout
the building. A high-power DAS system

Technology (ICT) industry have shaped
Skinny Wire into a widely recognized
publication that connects with custom-
ers of Walker and Associates and other
industry players. Contributions from
association leaders provide an opportu-
nity to read a variety of points of view in
one publication. The equipment manu-
facturing community has been an avid
supporter of Skinny Wire through adver-
tising programs and content submission.
Collectively, this all seems to resonate
with our subscribers.

with 20 watts or more of power provides
strong enough signal to drive multiple
antennas over multiple floors, thus re-
ducing the number of active elements.

Signal Dominance - High-rise buildings
experience interference from nearby
macro cell sites, which causes subscriber
phones to hunt between signals. Con-
stant hunting reduces the mobile device
battery life and reduces quality of service
for the mobile subscriber. Because high-
power systems put out a lot of power,
they can easily produce a dominant sig-
nal that will overcome any signals com-
ing in from the outdoor macro networks.
User devices have one strong signal to
receive, and so they don’t hunt unneces-
sarily.

Access - Mobile operators deploying DAS
in high-rise buildings must contend with
problems accessing the equipment for
maintenance and during deployment.
Depending on the building tenant, it can
take days or weeks to gain access to a
needed area. While low-power DAS sys-
tems often use active electronics in build-
ing ceilings, high-power DAS systems
have active elements only in building
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Your readership is important to us, and
we want to hear from you on topics you
would like included in upcoming issues.
Skinny Wire accepts non-solicited articles
so we welcome new contributors, whose
content may be used based on editorial
review. You may also contact us if you
are interested in advertising in upcoming
issues (based on availability and editorial
approval). We encourage you to connect
with us at SWEditor@walkerfirst.com. Let
us know what you think!

basements and wiring closets. From each
wiring closet, a remote radio head drives
coaxial cabling and passive antennas lo-
cated in the ceilings. Since the equipment
in the ceilings is passive it requires no
maintenance and therefore eliminates
the need for access in private offices.

Neutral Host Capabilities - Major mobile
operators may want to deploy a neu-
tral host wireless system to which other
mobile operators can lease access. The
challenge is that many solutions don't
support additional operators without
expensive and inconvenient forklift up-
grades to the equipment. An advanced
high-power DAS system will support up
to eight frequencies or services with one
set of remote radio heads. This means
that the neutral host can add frequencies
as other mobile operators sign onto the
system without forklift upgrades of the
equipment.

So while high-rise buildings pose chal-
lenges to mobile service, the right high-
power DAS system can overcome them
and present a positive business case for
building owners and mobile operators.



Developing Your Hybrid Data
Center Infrastructure

By Jim Morin
Enterprise and Channel Marketing
Ciena

Building a 21st Century Platform for in-
tegrating your data center and cloud en-
vironment often starts with a focus on
cloud infrastructure services designed
specifically for the customer. These new
hybrid cloud resources often need to be
integrated with existing infrastructure
and applications.

Here are some things to consider for
this strategy.

Build a seamless hybrid cloud
architecture

The distinction between public, private
and hybrid clouds will become driven
more by the Service Level Agreement
(SLA) than by the service name. The
success or failure in building a seamless
hybrid cloud architecture will be mea-
sured by how key SLA parameters, such
as high levels of performance, security
and reliability, are delivered.

Think about your platform

Platform could mean several things in a
cloud context: physical infrastructure,
virtualization software, cloud operating
system or even migration and runtime
management tools. Develop a consis-
tent platform between core data centers
and your hybrid and public clouds. Con-
sistency benefits include less time spent
on modifying applications when chang-
ing platforms, more consistent APl inter-
faces for less programming changes and
simplified management.

Application requirements drive the
cloud model

The application requirements drive the
appropriate environment. For example,
some applications can operate perfectly
well in a total public cloud environment
where the physical location of the vir-
tual machine and storage is unknown.
Other applications may have a regula-
tory compliance or operational require-
ments where the physical location must
be known.

Understand the effects of latency on
your applications

Latency can affect the performance of
cloud applications. There are two com-
ponents of latency to consider: The first
is latency due to distance, which is about
1 millisecond round trip per 100 miles.
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If this is the major contributor, move the
cloud application to a data center loca-
tion nearer the user. The second factor
affecting latency is too much network
congestion causing application perfor-
mance delays. In this case we might be
asking the IP network to do too many
things as it is overloaded with data,
VOIP, streaming video and other appli-
cations.

Alternative technologies include Carrier
Ethernet, enabling scalable bandwidth
to avoid congestion, ranging from Mega-
bits to 10 Gbps. Packet optical networks
can also be built using WDM equipment
that enables scaling to multi-terabit
transport networks.

Consider both local and national
providers

The cloud market is evolving into a
multi-provider environment providing
access to both local and global provid-
ers because enterprises have different
business and application requirements.

In summary, cloud services are only
as good as the network that supports
them.




AnyCell” Connectivity

Backhaul and Fronthaul Efficiency for Radio Access Networks

By Michael Ritter

Senior Director Technical Marketing and Analyst Relations

ADVA Optical Networking

Mobile network operators face the con-
tinuing challenge of building networks
that effectively accommodate high data
growth rates. Mobility and an increased
level of multimedia content require end-
to-end network adaptations that support
both new services and the increased de-
mand for broadband and flat-rate Inter-
net access. To support the expected data
growth, the 3rd Generation Partnership
Project (3GPP) has developed radio inter-
face standards that balance the limited
availability of new spectrum, leverage ex-
isting spectrum and ensure efficient op-
eration. Small cell technology has evolved
to become a revolutionary force in the
formation of public wireless networks. In
parallel, centralized baseband unit archi-
tectures have been developed to provide
a flexible, cost-effective and more scal-
able modular environment for managing
the radio access evolution.

Scalable Mobile Backhaul for 4G

Packet-based mobile backhaul is at the
heart of the fixed network infrastruc-
ture deployed to interconnect base sta-
tions and the mobile core. Carrier Eth-
ernet-centric network infrastructure has

evolved to support the complete set of
2G, 3G and 4G radio access technologies
and enables operators to deliver perfor-
mance assured services following the
Carrier Ethernet 2.0 recommendation
developed by the Metro Ethernet Forum
(MEF). Both self-provided mobile back-
haul as well as backhaul services offered
by incumbent operators and alternative
access providers are widely deployed.

Keeping Radio Base Stations in Phase

Deploying a large number of public ac-
cess small cells overlaying the macro
cell layer can create significant interfer-
ence across the radio spectrum. Adap-
tive power and frequency coordination
schemes such as Enhanced Inter-Cell
Interference Coordination (elCIC) and
Coordinated Multipoint (COMP) transmis-
sion are mandatory to limit interference,
increase network efficiency and improve
mobile user experience. Efficient interfer-
ence coordination requires base station
clocks to operate in phase, an attribute
that is also mandatory when introducing
Time Division LTE (TD-LTE) operation for
dynamically adapting the up- and down-
link capacity ratio. Distributing synchroni-

zation information inherently across the
backhaul network is the preferred solu-
tion for most operators.

Flexible Fronthaul for 4G and Beyond
The Common Public Radio Interface
(CPRI) standard introduces an interface
separating the Base Band Unit (BBU) of
a base station from the Remote Radio
Head (RRH) utilizing optical fiber. CPRI
defines a digitized radio interface and op-
erates at data rates between 600 Mbit/s
and 10 Gbit/s, which mandates optical
fiber. The network infrastructure inter-
connecting RRHs with the corresponding
pool of BBUs is commonly referred to as
a fronthaul network. Pooling BBUs and
distributing RRHs greatly helps mobile
operators to resolve cost, performance
and efficiency challenges when deploying
new base stations on the road to fully de-
veloped 4G networks. Even though bene-
fits are significant, many mobile network
operators are aiming for combined de-
ployment of conventional base stations
and RRHs. This strategy drives the need
for integrating backhaul and fronthaul
technology into an overall connectivity
solution.

Small Cell
RRH

(o)

A |

Small Cell

Small Cell
RRH

Macro Cell
Hub Site

Macro Cell

Evolved
Packet Core

AnyCell™ Connectivity is a blueprint for the mobile industry that offers a direct migration path from current radio access network (RAN)
infrastructures to high-performance mobile broadband networks. AnyCell™ Connectivity is based around three elements: performance-
assured Carrier Ethernet backhaul, precise time and phase synchronization and managed optical fronthaul, using wavelength division
multiplexing (WDM) technology. For more information, go to http://walkerfirst.com/manufacturer/adva-optical-networking/.
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FPowering the Network

Hot Swap Rectifiers

AC-DC

Voltage /Power Range:
120/240 VAC Input 12, 24, 48, or 110 VDC Output 150 Watts - 14 kW
Components: Rectifiers, Battery Chargers, Power Modules, Power
Supplies, Power Management, Rack Mount, Wall Mount, Desktop
Systems: Hot Swap Rectifiers Shelves with Distribution
and Monitoring

Power Plants: Rack Mount Systems with Batteries

DC-DC

Voltage /Power Range:

12, 24, 48, 72, 110 VDC Input 12, 24, 48 VDC Output
Configurations:

Isolated /Non-Isolated, Step-Up, Step-Down, Stabilizers,
Battery Charger, Rack Mount, Mobile,

Wall Mount, Desktop

DC-AC

Voltage /Power Range:

12, 24, or 48 VDC Input 120/240 VAC

Output 1000 - 5000 Watts

Configurations: Rack Mount, Wall Mount, Mobile

DC Power Distribution

Voltage /Power Range:

12, 24, or 48 VDC Input 200 - 900 Amp VDC Output
Configurations: Rack Mount

DC UPS

Voltage /Power Range

12,24 VDC Input / Output 5-20 amps
Configurations: Mobile Mount

Battery Chargers
Voltage /Power Range
120/240 VAC Input, 12,24,110 VDC Output
Configurations: Wall Mount, Mobile Mount

Monitoring /Control
Remote and Local Monitoring; DC Voltage, AC Voltage, Alarms,
Batteries, Security, Cameras

Remote Control of DC and AC Equipment

e T T

For more information, contact your
Walker and Associates representative
or visit walkerfirst.com

Site Monitor & Control
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By Ryan chappell
Business Development Manager

TE Connectivity

Small cell deployments are allowing ser-
vice providers to satisfy the demand for
greater high-performance broadband
connectivity in harder-to-reach locations
- and the challenges can be considerable.
Some of the obstacles include backhaul,
spectrum management and radio access
integration (RAN). However, before some
of these other challenges can even be ad-
dressed, there is often the “simple” prob-
lem of electrical power.

Every small cell or distributed antenna
system (DAS) requires power, and arrang-
ing access to power has become a major
issue in many small cell deployments. A
small cell deployment typically starts with
selecting the placement location, running
fiber to the location, mounting the small
cell and plugging it all together. But what
about power? Access to electrical power
must be arranged with building owners
and utility companies - not always a trivi-
al matter, as many service providers have
discovered.

For example, one major South Korean
carrier is supplementing its 4G services
in Seoul with small cell deployment. Fi-
ber isn't the problem - South Korea has
one of the most ubiquitous FTTH deploy-
ments in the world with plenty of avail-
able optical fiber. Instead, the biggest
deployment snag has come from nego-
tiating for power access, which is driving
up costs in terms of time delays and ad-
ditional power meter installations. When

time is money, access to power is a stum-
bling block that service providers need to
avoid in deploying small cell devices.

Power in the fiber

The solution to streamlining small cell
deployments while removing the power
challenge from the equation is an inno-
vation that incorporates power and opti-
cal fiber into a single hybrid cable. These
cables combine a singlemode or multi-
mode fiber cable and a copper power
cable together into one system. In fact,
plugin electrical connectors can also be
incorporated to eliminate the need for
electricians during installations.

Each powered fiber cable is capable of
powering a 25-watt dev