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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? 
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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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