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Millimeter Microwave Commercial
Antenna Systems

Modern microwave links
are quite prevalent due to
the cost effective nature
of utilizing microwave
point-to-point links to
relay traffic compared to
wire-line rental rates

and fiber usage

Wireless microwave links also can serve as
an excellent back-up to fiber-optic links.
With such a high demand for implemen-
tation of links, but limited frequency spec-
trum, governments have recently author-
ized additional spectrum in the millimeter
wave bands. There are number of crea-
tive applications commercial network op-
erators and their partners have found for
these millimeter microwave bands. This
article will outline several of these excit-
ing applications for commercial millime-
ter microwave bands and the antenna sys-
tems utilized for these applications. One
of the common themes for these bands is
their ability to provide high bandwidth ca-
pacity. Although the link range can be lim-
ited due to the nature of the propagation
at these frequencies, the bandwidth capa-
bility provides for a number of useful and
cost effective applications, some not previ-
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ously possible with wireless networks. Due
to the high frequency range, antennas de-
sign and production becomes significantly
more complex in the millimeter range. Ad-
vanced electromagnetic design tools are re-
quired during development and advanced
manufacturing techniques combined with
mature quality systems are required to pro-
duce these antenna systems.

Most of us can remember that at the
height of the telecom bubble LMDS
(Local Multipoint Distribution Systems)
was touted as the next frontier that would
allow CLECs to take on the world of in-
cumbent telecommunications providers. As
we know Fiber and DSL utilized by the in-
cumbent providers became the most preva-
lent method of broadband access and most

Figure 1: Sector antennas for the
multipoint end

CLEC:s could not develop a sustainable busi-
ness model. LMDS which is typically de-
ployed between 24 GHz and 28 GHz still
survives, but has found greater success for
cellular and other broadband backhaul in
areas of dense cell site deployments. LMDS
utilizes a PMP (point-to-multipoint) archi-
tecture and as such requires hub (sector) an-
tennas and directional dish antennas for the
customer presence end (CPE).

The multipoint end utilizes a sector an-
tenna similar to one shown in figure 1.
These sector antennas (horns) typically
have a beamwidth of 90 degrees and re-
quire very specific and robust pattern shap-
ing to allow for proper system performance.
Other beamwidths such as 45 degrees and
60 degrees can be utilized in certain appli-
cations. As can be seen in a typical pattern
in figure 2, the roll-off and side lobe reduc-
tion are substantial. These horn antennas
require very tight manufacturing tolerances
to assure this type of performance and as-
sure it on a consistent basis. The customer
presence end would use a high perform-
ance dish antennas such as the Discrimi-
nator seen in figure 3.

Moving up in frequency another millim-
eter wave frequency range that is popular
is the 38 GHz band. The 38 GHz band is
currently seeing significant interest in the
EMEA (Europe, Middle East and Africa)
due to many of the traditional lower PTP
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Figure 2: Roll-off and side lobe reduction
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Figure 3: High performance dish antenna for the customer presence end

point-to-point microwave bands being full.
These networks are standard PTP micro-
wave links that utilize a millimeter micro-
wave frequency. The antennas typically uti-
lized are high performance one foot and
two foot microwave dishes.

One of the more exciting areas for current
and future deployments is the 60 GHz band.
Current deployments arte mainly in the US,
Canada and Japan. Some case-by-case de-
ployments are just now just occurring in
Eastern Europe, Asia and Africa. These sys-
tems have a range of up to two miles de-
pendant on regional weather variations. An-
tennas for 60 GHz are high performance
point-to-point parabolic antennas. Figure
4 is a picture of integrated 60 GHz antenna
typically utilized. While the achievable link
distance is a limitation the bandwidth ca-
pability is a significant advantage. Applica-
tions for these radios include LAN exten-
sions and extending the reach of a fiber or
service backbones. A complete 60 GHz link
can be purchased for $20,000, which pro-
vides a full gigabit. The FCC has allocated
spectrum in the United States between 71
GHz - 95 GHz in order for companies to

rawireless

provide multi-gigabit point-to-point con-
nectivity. The three specific bands are 71 -
76 GHz, 81 - 86 GHz and 92 - 95 GHz
often referred to as e-band. These bands are
the highest yet licensed by the FCC. Cur-
rently they are licensed in the USA and
expected to be licensed in Europe mid to
late 2006.

These new bands are open to all types if
users including carriers, utilities, govern-
ment and public safety agencies. The e-
band systems can operate over approxi-
mately one mile (depending on regional
weather variations) and offer the ultimate
in bandwidth. Due to the nature of propa-
gation at this frequency range and innova-
tive licensing, frequency reuse opportunities
are excellent. The FCC also chose to allow
a “light licensing” program via an industry
database, which greatly speeds the process.
The 70 and 80 GHz E-bands are consid-
ered of highest interest for these very broad-
band communications links. With the allo-
cated 5 GHz bandwidth in this portion of
the e-band radio manufacturers will even-
tually be providing data rates of 10 Gbps
(OC-192) capabilities. One of the leading

Figure 4: 60 GHz antenna

providers of radios for the 60 GHz band is
Bridgewave Communications. Bridgewave
will have e-band radios shipping by the 2nd
quarter of 2006 complete with integrated
high performance antennas.

Antennas for e-band application are typi-
cally high performance one and two foot
parabolic dish antennas. Typically these an-
tennas are integrated with the ODU (out-
door unit) to avoid transmission lines losses
and to simplify installation. One should be
careful with antennas at these millimeter
wave frequency bands. If an antenna’s cost
seems to low, it might just be. Repeatable
manufacturing tolerances are critical in these
bands and if tolerances are not consistent,
antenna performance can suffer very sig-
nificantly. If the machining of a feed tube
is off by a mere .002 the antenna may loose
as much as 10 dB of gain at these frequen-
cies. Having a mature and rigorous quality
program is essential to the manufacturing
and ultimate performance of antennas at
these frequencies.

One of the specifications that is of key inter-
est to users of millimeter wave antennas and

other frequency ranges is antenna gain. One

needs to be careful when assuming a catalog
specification in the manufacturers catalog is

the actual gain of the antenna. There is no

industry association and in most cases no

government entity that tests antennas and

assures compliance to specifications such

as gain. Thus a manufacturer can state any

number for gain in a catalog. To be certain

of the gain a particular antenna model pro-
vides, you really need to have the antenna

tested on a qualified antenna range. Antenna

performance is a key factor in the ultimate

petformance of these millimeter microwave

networks, so time spent researching antenna

selection is a wise investment.
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