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Welcome our Quarterly Focused on Wireless 
 

Welcome back. Thank you again for taking time to read 
about us and our thoughts. We had an exciting 1H 2018. 
We did some phenomenal work in operationalizing a large 
Cable Operator transformation project, opened fixed 
wireless practice, realigned our organization for growth by 
formalizing our Analytics practice, continued the tradition 
of hosting interns, and had significant beta planning 
successes with our partner’s (FPI) access transformation 
tool set (JibeTM).    

A quick marketing pitch for those who do not know us yet. 
Duke Tech Solutions (DTS) is a strategy and technology 
consulting company built on the foundation of a highly-
accomplished team from telecommunications and 
analytics industries. Each member of the DTS team has a 
multifaceted background with ~20+ years of experience 
spanning functions such as corporate strategy, product 
management, marketing, business development, and 
product development. Our consultants have at a minimum 
three years or more of consulting experience in advising 
clients at various levels of the organization. Some of our 
core capabilities include Telecom (Cable, Telco) solutions 
and Analytics solutions. With significant working 
experience in each of these areas, the team is well 
equipped to become the strategy and technology partner 
for our clients. Duke Tech Solutions (DTS) offers strategic 
advisory, transformation guidance, and execution support 
for Cable Operator clients. We strongly believe in our 
mission statement, “Our Quality, Dependability, and Focus 
will lead to Your Success” 

As cable operators are entering into a challenging phase of 
monetizing their infrastructure, different opportunities and 
challenges are arising. One such challenge is fixed wireless. Here are some of the problems they are facing now – 

- When do they need to deploy fixed wireless? 
- What architectural adjustments do they need to make to make this a successful long-term strategy? 
- How to monetize tis infrastructure? – Partnerships, MVNO, end to end ownership etc. 

We are at the forefront of this transformation by assisting some of the strategic decisions and running the initiatives while 
solving the day to day problems. In this magazine, Rajesh will introduce details behind millimeter wave technologies. In the 
future editions we will provide more insights into different strategic aspects of fixed wireless technologies. Also refer to our 
Analytics Lead’s (Luc Absillis) article on the Broadband Library website (http://broadbandlibrary.com) on “Access 
Transformation – Technology Basics”, which compares different access technologies including fixed wireless. 

Feel free to contact us if you want to discuss any of the areas highlighted or any areas that you feel we can add value. 

 

 

 

 

 

 

 

 

Sudheer Dharanikota (Managing Director) 

sudheer@duketechsolutions.com,  

http://www.duketechsolutions.com +1-919-961-6175 

http://broadbandlibrary.com/
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White Paper: Millimeter Wave – Is it the new 
“Wireless Fiber” Technology? 

Rajesh Abbi 
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Executive Summary 

A new wireless technology has been growing steadily over past few years.  
Millimeter Wave (mmWave) technology is being developed to enable 
significant expansion in available spectrum and bandwidth for the 
upcoming 5G Mobile network revolution.   

While 5G Mobile is the main driver for Millimeter Wave technology, it has 
significant potential in the fixed wireless space as well.  In fact, it is being 
touted by many as the “wireless fiber” technology.  It is being promoted 
by the WiGig Alliance and standardized by IEEE under the IEEE 802.11ad 
standard. 

In this white paper we discuss the benefits and challenges of this new 
technology for use in fixed wireline applications. 

 

WHAT IS THE PROBLEM? 

 

▪ High bandwidth demand is driving need for fiber 
deployment in fixed access 

▪ Fiber deployment is difficult and costly 
▪ Millimeter Wave wireless technology can deliver high 

bandwidth equivalent to fiber – some are calling it 
“wireless fiber” 

▪ Can Millimeter Waves be used instead of fiber for cost 
effective deployment? 

 

Key Words: Millimeter Wave, mmWave, Wireless drop, 
5G, Fiber 

What is Millimeter Wave? 

 

Millimater Wave (mmWave) is not a new technology.  In fact it has been 

around over a hundred years.  The name refers to electromagnetic waves 

whose wavelength falls in the millimeter range as shown in the figure 

below. 

 

Figure-1: Millimeter Wave in Electromagnetic Spectrum 

Early experiments with millimeter waves revealed a few critical challenges 
with this technology.  The waves are easily blocked by trees and buildings, 
and they get absorbed by water molecules in the air, thereby limiting the 
distance they can travel.  That is the reason this technology was not 
widely used till now – except in limited military and space applications. 

 

KEY TAKEAWAYS 

 

▪ Millimeter Wave technology has growing potential 
▪ While Millimeter Wave technology is not economical 

in all cases, there are several scenarios where it offers 
significant benefits over fiber 

▪ Network operators need to carefully analyze the 
cost/benefit equation for each deployment scenario 
to determine if Millimeter Wave technology should be 
used 

Why the sudden interest in Millimeter Wave? 

The tremendous growth in the mobile phone usage worldwide has 
exhausted all available mobile spectrum in the traditional radio frequency 
bands.  In order to sustain future growth, there is need to tap into new 
unused spectrum. 

The millimeter wave band spanning roughly 30 GHz to 300 GHz offers a 
huge untapped resource. 

Another factor driving toward use of millimeter waves is the constantly 
shrinking cell sizes.  As the sizes of cells shrink, the distance limitations of 
millimeter waves is less of an issue. 
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mmWaveTechnology Know How 

Overcoming challenges with Millimeter Wave 

As noted above, millimeter waves suffer from a number propagation 
challenges.  The waves get easily blocked by building, and trees.  This 
means that they need a clear line of sight to be effective.  This is a 
significant challenge for mobile applications. 

Fortunately, as noted above, cell sizes are shrinking significantly.  
With smaller cell sizes it is easier to work around this issue.  

Furthermore, radio technology has developed a number of new 
techniques like Multiple Input Multiple Output (MIMO) to shape and 
steer radio waves as needed.  Also, new technology is being 
developed to work with reflected signals that can bounce around 
obstacles.  In addition, technology is being developed to support a 
mesh network where multiple radios can communicate with each 
other and route the signal via the best path.  These developments are 
making use of millimeter waves increasingly more viable. 

 

 

 

 

 

Fixed Millimeter Wave applications 

As noted above, millimeter waves can be used to carry a tremendous 
amount of data over short distances.  No wonder many compare it 
with fiber.  While the line-of-sight limitation is a significant hurdle for 
mobile applications, that is much less of an issue for fixed wireless 
applications. 

Millimeter waves are seeing early adoption in the fixed wireless 
space.  This includes point-to-point radio links as well as point-to-
multipoint wireless access/backhaul applications. 

 While fiber is the preferred medium for carrying high bandwidth 
data, it can be very expensive to install.  This is particularly true for 
sparse rural environments and highly dense urban environments 
where construction costs can be significantly higher. 

Millimeter waves can offer a significantly lower cost alternatives in 
some of these cases. 

 

Products Supporting Millimeter Waves 

While millimeter wave technology is still in a nascent stage, a number 
of vendors already have products available in the market. 

Some of the leading vendors in this space include Siklu 
Communications, BridgeWave Communications, and LightPointe 
Wireless,  

Typical products include small rooftop or light pole mounted radio 
units for point-to-point applications.  For point-to-multipoint 
applications, small subscriber station units are available. 
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Deployment Economics 

Who is deploying Fixed Millimeter Wave? 

The tremendous potential of fixed Millimeter Wave technology has 
attracted many network operators to consider this technology.  Over 
the past few years a number of major network operators around the 
world have been conducting technology trials to study and evaluate 
operational effectiveness of fixed Millimeter Wave technology. 

Google was one of the first major operators to launch services using 
Millimeter Wave technology.  After a few years of challenging 
experience deploying Google Fiber, Google was quick to recognize 
the benefits of fixed Millimeter Wave technology and jumped on its 
bandwagon by acquiring Webpass.  It is currently offering fixed 
Millimeter Wave service in 9 major metros including San Francisco, 
Chicago, Denver, and Miami. 

 

AT&T and Verizon have also been conducting trials using 
fixed Millimeter Wave service.   

AT&T is conducting trials in South Bend, IN, Waco, TX, and 
Kalamazoo, MI.  So far AT&T has sent mixed messages about 
deployment of fixed Millimeter Wave technology.  While 
AT&T indicated that the technology trial results were 
promising, they are not quite sure of the current economics of 
the solution. 

Verizon on the other hand has reached a different conclusion. 
After conducting trials in 11 markets, Verzon is planning to 
introduce commercial service in up to 5 markets in 2018 
starting with Sacramento, CA. 

Economics of Millimeter Wave 

Apart from the technical challenges associated with Millimeter Wave 
technology discussed above, the other main driver for adoption is the 
economics of the solution. 

As noted above, the key benefit of Millimeter Wave technology over 
fiber is the avoidance of the fiber construction cost. 

Fiber construction cost can vary very significantly depending on the 
market, location, and the terrain.  Typical costs range between $30k 
to over $100k per mile of construction. 

While Millimeter Wave deployment saves the fiber construction cost, 
it has to incur the cost of expensive radio transmission equipment and 
associated installation costs.  Current typical cost ranges between $5k 
to over $20k per location.  Unlike the fiber installation cost, this cost 
is fixed and not distance dependent. 

  

As shown in the figure above, depending on the cost of each solution, 
there is a distance (Dmin) beyond which the cost of Millimeter Wave 
solution is lower than the cost of building fiber.  

Unfortunately, as noted earlier, unlike fiber, Millimeter Wave 
technology is limited in the maximum distance it can operate across.  
As shown in the chart above, depending on the minimum bandwidth 
requirement (BWmin), there is an associated maximum distance 
Millimter Wave can operate at (Dmax).  

 

 

Thus Millimter Waves are only economically viable in Line-of-
Sight (LOS) or Near-Line-of-Sight (NLOS) applications in the 
range between Dmin and Dmax. 

As Millimeter Wave technology develops, the cost of the 
radio equipment is expected to go down significantly.  This 
will reduce Dmin and make Millimeter Wave more viable even 
over short distances. 

Other than construction cost, there are a number of scenarios 
where fiber construction is either very difficult or time 
consuming.  In many of these cases Millimeter Wave 
technology can offer a relatively quick and easy solution. 

Some of these include: 

▪ Crossing highways, railroads, or water bodies 
▪ Deploying in areas with challenging right-of-way issues 

like environmentally sensitive areas, historic 
monuments, private property 

▪ Highly dense urban environments 
▪ Brownfield building complexes with no easy way to 

deploy fiber 
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Conclusions and Recommendations 

Millimeter Wave technology shows significant potential.  While the technology currently faces several technical and economic challenges, 
these are likely to be overcome over time. 

While fixed Millimeter Wave is not likely to replace physical fiber as the medium of choice everywhere, there are clearly a growing number 
of applications where its use will be beneficial. 

Network operators should carefully evaluate and deploy fixed Millimeter Wave technology where it offers clear benefit 
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Blog: Data Privacy and Customer Trust  

A Growing Issue in the Smart Home Environment 

Facebook lost over $60 billion in market capitalization in just two days for not handling customer data properly.  Don’t let 

this happen to your company.  This blog provides three specific recommendations that should be taken before you even 

start collecting customer data. 

Dennis Edens 
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What is Personal Information 

So, what is personal information.  Personally, identifiable information (PII), or Sensitive Personal Information (SPI), as 
used in US privacy law and information security, is information that can be used on its own or with other information to 
identify, contact, or locate a single person, or to identify an individual in context.  Personal information that is “de-
identified” (maintained in a way that does not allow association with a specific person) is not considered sensitive. 

There are ways to de-identify data, but depending on how this is done, it may be possible to convert data that has been 
modified to be de-identifiable back to being associated with a specific individual.  Care is needed to prevent this from 
happening if this is not desirable or intended. 

Data collection through smart 

home opens up significant 

privacy needs.  You need to 

pay close attention to this 

factor to make your customer 

less jittery. 

What is the problem? 

More data and information than 

ever are being generated from 

smart home applications.  This trend 

is increasing at an exponential rate.  

How can you adequately protect this 

information and can you legally and 

ethically use it? 

Recommendations 

▪ Define roles and responsibilities 

within the organization that 

address customer data security, 

access and use. 

▪ Define specific processes and 

procedure on how customer 

data is collected, stored and 

used. 

▪ Leverage data to improve the 

customer experience and add 

value to the customer. 

Overview 

Based on the recent developments around Facebook and how they have handled customer 

data and information, it is very obvious that data privacy is an import and sensitive area.  

An area that, if not given proper thought and action, could cause a company huge 

problems, costing both monetary and customer loss.  Facebook lost over $60 billion market 

share in just two days. 

This blog outlines the increasing risks around the smart home and the amount of customer 

information that can and is being collected.  The focus of the service provider should be to 

use this information to delight customers and to make the customer’s experience more 

enjoyable.  By doing this, you will not only gain customer loyalty, but also capture market 

share.  Note that the operator that owns the customer data, will also own the home. 

Most companies are not organized around or have core strengths in collecting, analyzing 

and using customer data.  Successful companies, like Google, have seen the light and have 

leveraged customer data to provided features and services that people both need and 

want.  Some we wonder how we ever lived without. 

This blog provides a perspective on the sensitivity of customer data and how it can be seen 

as more than just a liability. 

 

The Problem 

More data and information than ever are being generated from the smart home.  This 

trend is increasing at an exponential rate.  How do you adequately protect this information, 

and can you legally and ethically use it? 

Legally, information is considered personal when the information or a collection of 

information can be used to identify a person or their location.  Some states have passed 

laws to protect personal information, some more stringent than others.  These laws have 

typically not kept pace with the evolution of the world wide web and the increase of data 

being generated and collected.  Laws are expected to change and become more protective 

of personal information.  Companies need to be aware of the laws but should act in a way 

that will best kept and grow their customer base. 



 pg. 13    © Duke Tech Solutions Inc. Proprietary 

Smart Home Status 

New smart home devices and applications are being introduced daily and will only become more wide spread.  One strong 

trend is the use of voice recognition to collect inputs.  This technology makes the amount of data that can be collected 

almost limitless.  Many feels that voice (i.e., voice recognition) will become the primary application interface.  Knowing 

what data to collect and how to use this data will require careful planning. 

Possible Solutions and Recommendations 

So, what is a service provider to do?  Well, I have three specific recommendations that should be implemented.  These 

include: 

▪ Define roles and responsibilities within the organization that address customer data privacy, access and use. 

▪ Define specific processes and procedure on how customer data is collected, stored and used. 

▪ Leverage data to improve the customer experience and add value to the customer when possible. 

Most companies are not organized in a way that puts the proper focus and importance around data.  Once the proper 

organization is in place, documented processes and procedures need to be created and put into practice.  Even defining 

and controlling who has access to the data is needed.  Having a strategy and plan around what data is to be collected and 

how it will be used is critical. 

Suggested Plan of Action 

Stay the course as outlined in my earlier smart home whitepaper.  As stated in this whitepaper, “security of customer data 

is critical and special care should be taken to make sure all necessary precautions are taken”.  Take steps to complying with 

all current regulatory requirements, understanding that these rules will likely change over time.  If you have not started 

collecting customer data yet, make sure you understand how customer data will be handled before taking steps to collect 

data.  Handled properly, data collection and data security can be used as a selling point, rather than just being a liability. 

As stated in the recommendations, after creating the proper organization, define a plan around the data to be collected 

and how it is to be used with the intent of improving your current service offerings and identifying new services that 

customers desire.  In simple terms, treat customer information and data the way you would want your data treated.  By 

doing this, you will gain the trust of the customer.  Being a good steward will allow you to own the customer data.  The 

operator that owns the customer data will also own “the home”. 

To continue to own the home, you will also need to use the data to add value for the customer and improve the overall 

customer experience.  The intent is to work to delight the customer.  Delighted customers lead to more customers, which 

leads to market share growth. 
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Blog: Coordinating Design with Execution 

When deploying network capacity, ensuring your design takes into account permitting / site acquisition and construction 

feasibility is critical to success.  The process and project controls whereby downstream impacts are taken into account in 

the design phase must be precisely calibrated for success. 

Logan Hertz 
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In any business, seamless coordination and communication between the teams involved is 

a critical success factor.  In telecom in particular, managing the interactions between 

design, permitting (or site acq for wireless), and construction resources is an area often 

overlooked but packed with great opportunities for improvement.  These teams can often 

become somewhat siloed, given the different skillsets involved in each team, the different 

communication styles and ways of working, and the various KPIs by which each team is 

being measured. 

The first challenge in managing these interactions properly is to try to establish end-to-end 

ownership and accountability on a per-project basis.  Each of these teams is responsible for 

their respective pieces of the puzzle, but there oftentimes is not a clear person or team 

being held accountable for end-to-end execution.  This drives more of a “kick it over the 

fence” mentality, where each team is trying to complete their portion of the process as 

quickly as possible without sufficiently considering the downstream impacts of their 

output, or without a clear understanding of which teams are using their output and how.  

As an example, there is often an opportunity for construction and permitting (or site acq) 

resources to provide more input to the design in order to drive a more holistic and cost-

effective design – in other words, a design that takes into account not just coverage and 

capacity type criteria, but also feasibility of permitting / site acq and construction. 

Design SMEs may protest at this point that they do indeed consider feasibility criteria, and 

this may be the case in general.  Design teams may in fact interact with downstream teams 

to try to address this, but these interactions are usually not formalized, and no quantitative 

set of criteria exists to measure how cost-effective the design may be.  The teams should 

strive to have a formal established way of interacting with each other, rather than simply 

having protracted negotiations.  Considering construction feasibility in the design phase is 

good, but ideally there should be a quantitative scorecard which measures the feasibility of 

each design.  In this way, a lot of the back-and-forth between the various teams is 

eliminated, and designs can be quickly evaluated to find the best one. 

In addition, to drive the right behavior and accountability, input and perhaps sign-off on 

the design should be provided by an experienced construction resource who will be held 

accountable for delivering on the design.  In this way, this resource will be highly motivated 

to ensure the design is the simplest and most feasible one possible.  The goal here is not to 

add bureaucratic hoops for the design team to jump through, but to assist them in 

delivering the right outputs to downstream teams to streamline the whole process.  Even if 

this lengthens the design phase somewhat, the added time will be more than offset by the 

cycle time and capital savings in the downstream processes, resulting in a smoother and 

more cost-effective execution process. 

Improving this coordination between design and execution is an iterative process, and the 

feedback loop from downstream to upstream teams should be formal and continuous.  

Once the design (and permitting / site acq) teams get a better understanding of what the 

execution teams need and want, it creates a virtuous cycle where all parties involved are 

driving toward the best overall solution rather than engaging in a lot of back-and-forth 

negotiations with no quantitative criteria to drive toward.  Companies that can create this 

kind of seamless interaction with an end-to-end vision which reduces barriers between the 

teams and provides a common guiding vision can drive major improvements to their build 

process, both in terms of cycle time and capital savings. 

Ensure your design team has 

the right input from 

downstream teams to drive a 

holistic design 

 

What is the problem? 

Designs often do not take into 

consideration all the downstream 

impacts.  This is partly because the 

design team is not “living and 

breathing” permitting and 

construction and because they are 

not held accountable for execution.  

As a result, designs may not account 

for all downstream impacts. 

 

Recommendations 

Create a “bridge” between design 

and downstream processes 

(permitting / site acquisition, 

construction) that provides end-to-

end accountability for project 

completion and ensures the best 

possible design output. 
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Some of our Recent Work 
 

The DTS team has been helping clients on a number of fronts.   Here are a few examples of the exciting projects 
we have been engaged in on the wireless front. 

 

Small Cells – OSP Program Management 

     

The Problem 

A leading Cable Operator recruited DTS to manage Outside Plant (OSP) activities related to Small Cells to standardize design 

architecture, fulfillment, and service assurance processes. 

DTS Approach 

▪ Interviewed stakeholders to gain a better understanding of small cell permitting  

▪ Developed a project tracker for forecasting and tracking project progress 

▪ Compiled the OSP Small Cell playbook:  

✓ Developed specific operational models, including one that estimated coax and fiber build miles by time 

period. 

✓ Cost model that defined deployment costs for each activity type: by cost type (material, labor [in-house & 

third party], CapEx, OpEx); by time period; by in period spend, and by costs spread over time based on 

expected spend timing 

▪ Developed material forecast to support timely supply chain sourcing 

 

Client Benefits 

• The client gained cost synergies from standardizing the BoM and localizing the fulfillment and assurance on a per 

market basis. 

• The client optimized TTM by defining common design architecture, service assurance & service fulfillment 

processes. 

 
 

Small Cells Rollout 

     

The Problem 

A leading service provider needed help rolling out a major new project involving small cell deployments. 

DTS Approach 

• Worked with the client to capture project requirements 

• Worked with client’s Engineering team to understand technology requirements for the project 
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• Coordinated meetings of all boundary partners to communicate the project needs and to identify support 

requirements 

• Compiled data models for projecting cost and resource requirements for the project 

• Helped client analyze labor cost options and plan optimum rollout schedule 

 

Client Benefits 

▪ Enabled the client to quickly capture the project requirements 

▪ Helped the client coordinate project activities with all boundary partners involved 

▪ Helped the client understand project cost and resource requirements to effectively plan the project rollout 

 

Outside Plant Operational Planning 

    The Problem 

A leading service provider needed to operationalize their high-level network transformation 

plans.  This included planning projects in a manner that would optimize design and construction from resource and cost 

points of view.  All this had to be done while ensuring the right projects were completed in time and under budget. 

DTS Approach 

▪ Compiled project planning and resource requirements 

▪ Modeled project roll-out plan and associated projections for project timeline, resource requirements, and 

execution costs 

▪ Reviewed roll-out options with associated projections in project timeline, resource requirements, and budget 

impacts with the client 

▪ Developed specific operational models: 

✓ Module that defined coax and fiber build miles by time period. 

✓ Cost model that defined deployment costs for each activity type: by cost type (material, labor [in-house & 

third party], CapEx, OpEx); by time period; by in period spend, and by costs spread over time based on 

expected spend timing 

▪ Developed a material forecast to support timely supply chain sourcing 

 

Client Benefits 

• Budget based on spend timing allowed for more accurate and timely funding that reduced budget variance and 

reduced program delays. 

• Detailed resource requirements by resource type by time period made available to support deployment plan, 

allowing timely on-boarding of resources. 

• Materials arrived and available on time, preventing costly delays and dissatisfied customers. 

 



 pg. 19    © Duke Tech Solutions Inc. Proprietary 

DTS Team’s Operational 
Experience 
We are all aware of the common problems that plague day to day 
operations in telecom. Project funding, material, and labor 
resources are just a few of the issues that cause us to lose sleep.  

DTS consultants leverage decades of operations, planning and 
upgrade experience to solve these problems. Our focus is on the 
success of our clients. Strong partnerships and effective 
communications are vital to the success of the organizations we 
serve. DTS consultants thrive on these partnerships. We have 
developed a culture of teamwork not just externally, but internally 
as well.  

DTS consultants work in teams to meet project objectives. We 
push each other to solve problems creatively. We share our 
experience and drive one another to develop our knowledge as a 
team. The result of this development is experienced by our clients. 
Whether we are developing a comprehensive, enterprise level 
project tracking tool, building the program structure and execution 
schedule for the deployment of innovative technologies, or 
leveraging our analytics team to assist in the development of a big 
data model, the success of our customer is what drives our 
accomplishments. 

To learn more about how DTS can help forecasting your projects, 
please visit us at www.duketechsolutions.com 
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Contact Duke Tech Solutions Inc.: 

 Website:  http://www.duketechsolutions.com 

 LinkedIn: https://www.linkedin.com/company/duke-tech-solutions-inc./ 

 Facebook:  https://www.facebook.com/duketechsolutions/  

 Email:   contact@duketechsolutions.com  

 Phone: +1-919-961-6175 
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