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Cisco WAP321 Dual-Band Access Point
Antenna Performance Repori

= WAP321 Access Point requires 3 dual-band antennas that
operate on unlicensed 2.45 GHz and 5 GHz bands for 3x3
MIMO antenna configuration.

= Install prototype antennas in test fixture consisting of
production enclosure and unpopulated PCB. One
antenna is installed in front of PCB, second antenna is
installed on right side of enclosure, and third antenna is
installed on left side of enclosure.

= Measure antenna performance and report results.

@ CALTROMICS

Galtronics Proprietary and Confidential Information
Subject to Terms of Non-Disclosure Agreement 5/31/2011




Cisco WAP321 Dual-Band Access Point

Antenna 3 Antenna 2
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Antenna Return Loss
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Antenna Isolation

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr Skate
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Antenna Efficiency and Peak Gain

Low Band High Band
Frequency Peak Terminal | Frequency Peak Terminal
(GHz) Directivity Gain S11 Efficiency (GHz) |Directivity Gain S11 Efficiency
2.400 5.30 410 -12.20 75.88% 5.150 4.92 3.86 -20.46 78.35%
Antenna1 2.450 5.27 4.31 -14.40 80.34% 5.250 4.88 3.99 -21.71 81.52%
2.500 5.23 432 -14.64 81.09% 5.350 4.84 3.98 -17.44 81.94%
AVERAGE 79.10% 5.725 5.20 429 -17.21 81.06%
5.825 5.07 488 -13.68 83.89%
AVERAGE 81.35%
2.400 4.97 3.86 -1235 77.41% 5.150 6.12 497 -13.22 76.69%
Antenna2 2.450 5.09 426 -13.73 82.65% 5.250 5.38 4.38 -14.11  79.52%
2.500 5.36 4.67 -14.63  82.44% 5.350 5.34 459 1747 84.09%
AVERAGE 80.83% 5.725 4.86 404 -13.56 82.77%
5.825 5.23 4.50 -11.50  86.22%
AVERAGE 81.88%
2.400 5.73 3.96 -14.57 66.54% 5.150 6.03 3.96 -10.23 62.08%
Antenna3 2.450 5.30 3.75 -1530 69.88% 5.250 6.38 474 1472 68.70%
2.500 5.32 3.85 -15.27 71.36% 5.350 5.87 443 1714 71.81%
AVERAGE 69.26% 5.725 4.67 288 -10.84 66.22%
5.825 4.94 3.70 -16.26  75.27%
AVERAGE 68.82%
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Azimuth Cut - Power Sum
Antennal

Low Band

90°

High Band

Front

Beam, = 5151 MHz :

===+~ Beam, = 2500 MHz : Max Gain, = 2.59 dBi at 15°

Beam, = 2400 MHz : Max Gain, = 2.55 dBi at 18°

Beam, = 2450 MHz : Max Gain, = 2.59 dBi at 12°

==xerex Beam, = 5250 MHz :
=== Beam, = 56351 MHz :

—===-Beam, = 5726 MHz :

= Beam = 5825 MHz :

Max Gain, = 2 dBi at 9°

Max Gain,, = 2.37 dBi at -27°

Max Gain, = 2.9 dBi at -24°

Max Gain, = 4.25 dBi at -6°

4

Max Gainy = 4.83 dBi at -6°
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Elevation (Front to Back) Cut - Power Sum

Antennal
00

Low Band

Beam, = 2400 MHz : Max Gain, = 3.75 dBi at 3°

+ Beam, = 2450 MHz : Max Gain, = 3.68 dBi at 39°
===+~ Beam, = 2500 MHz : Max Gain, = 3.9 dBi at -3¢

High Band

Beam, = 5151 MHz : Max Gain, = 3.58 dBi at 21°

==xexex Beam, = 5250 MHz : Max Gain, = 3.9 dBi at 15°
=== Beam, = 5351 MHz : Max Gain, = 3.91 dBi at 6°
====Beam, = 5726 MHz : Max Gain, = 3.85 dBi at 81°

——— Beam = 5825 MHz : Max Gain, = 4.21 dBi at 90°

—wfﬁl-n_.—rﬁcjnlcﬁ
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Elevation (Side to Side) Cut - Power Sum
Antennal

Low Band

Beam, = 2400 MHz : Max Gain, = 3.67 dBi at 0°

==xexex Beam, = 2450 MHz : Max Gain, = 3.9 dBi at 21°

Beam, = 2500 MHz : Max Gain, = 3.96 dBi at 21°

Qo
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High Band

n | NersT

= Beam, = 5151 MHz : Max Gain, = 3.02 dBi at -6°

=x=x=xs Beam, = 5250 MHz : Max Gain2 = 3.4 dBiat-3°
===+~ Beam, = 5351 MHz : Max Gain, = 3.69 dBi at -3°
====Beam, = 5726 MHz : Max Gain, = 3.4 dBi at -6°

IOMICs
‘ = Beamj = 5825 MHz : Max Gain, = 3.43 dBi at -8°




Azimuth Cut - Power Sum

Antenna2

Low Band

90°

Front

180°

Beam, = 2400 MHz : Max Gain, = 2.41 dBi at 93°

==+ Beam, = 2450 MHz : Max Gain, = 2.6 dBi at 93°

=== Beam, = 2500 MHz : Max Gain, = 3.07 dBi at 93°

High Band

90°

\
B
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Beam, = 5151 MHz

+ Beam,, = 5250 MHz
=== Beam, = 5351 MHz
———— BeamA = 5726 MHz

——— Beam, = 5825 MHz

: Max Gain, = 1.03 dBi at 99°
: Max Gain, = 0.83 dBi at 96°
: Max Gain, = 2.73 dBi at 69°

: Max Gain, = 4.02 dBi at 81°

: Max Gaing = 4.48 dBi at 81°
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Elevation (Front to Back) Cut - Power Sum
Antenna2
Low Band 0° High Band

Beam, = 5151 MHz : Max Gain, = 4.69 dBi at 165°

o o
-150 150 ++as2x Beam, = 5250 MHz : Max Gain,, = 4.3 dBi at 3°
Beam, = 2400 MHz : Max Gain, = 3.82 dBi at 0°

===+~ Beam, = 5351 MHz : Max Gain, = 4.55 dBi at 3°

_ . . o
=+ Beam, = 2450 MHz : Max Galn, = 3.74 dBi at -9 = === Beam, = 5726 MHz : Max Gain, = 3.86 dBi at 3°

===+~ Beam, = 2500 MHz : Max Gain, = 4.51 dBi at o°

= Beam, = 5825 MHz : Max Gain; = 4.42 dBi at 6°

@ CALTROMICS
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Elevation (Side to Side) Cut - Power Sum
Antenna2
Low Band 0° High Band

v

o

117,/
NI

Beam, = 5151 MHz : Max Gain, = 4.93 dBi at -168°

-150° 150° +=ss22x Beam, = 5250 MHz : Max Gain,, = 4.25 dBi at 3°

Beam, = 2400 MHz : Max Gain, = 3.83 dBi at 3° —-=--Beam, = 5351 MHz : Max Gain, = 4.46 dBi at 3°

++ass2x Beam, = 2450 MHz : Max Gain, = 4.16 dBi at 36° —==-Beam, = 5726 MHz : Max Gain, = 3.74 dBi at 0°
==+ Beam, = 2500 MHz : Max Gain, = 4.51 dBi at 0° Beam, = 5825 MHz : Max Gaing = 3.77 dBi at 69°
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Azimuth Cut - Power Sum

Antenna3

90° -
Low Band High Band

90°
3dB

Front

Beam, = 5151 MHz : Max Gain, = -0.97 dBi at -51°

» Beam, = 5250 MHz : Max Gain, = 0.64 dBi at -57°

= Beam, = 2400 MHz : Max Gain, = 1.64 dBi at -90°

===+~ Beam, = 5351 MHz : Max Gain, = 0.97 dBi at -75°

=== Beam, = 2450 MHz : Max Gain,, = 2.06 dBi at -87°

== Beam, = 5726 MHz : Max Gain, = 2.41 dBi at -90°

=== Beam, = 2500 MHz : Max Gain, = 2.68 dBi at -90° : ' o
= Beam, = 5825 MHz : Max Gain, = 2.85 dBi at -90
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Elevation (Front to Back) Cut - Power Sum

Antenna3

Low Band

00

-90°

=== Beam, = 2500 MHz : Max Gain, = 3.5 dBi at 0°

Beam, = 2400 MHz : Max Gain1 = 3.26 dBi at -3°

* Beam, = 2450 MHz : Max Gain, = 2.3 dBi at -9°

High Band

Beam, = 5151 MHz
Beam2 = 5250 MHz
===+~ Beam, = 5351 MHz

= === Beam, = 5726 MHz

Beam, = 5825 MHz

: Max Gain, = 3.68 dBi at -162°

: Max Gain,, = 4.02 dBi at -162°

: Max Gain,, = 3.51 dBi at -6°

: Max Gain, = 2.85 dBi at -3°

: Max Gaing = 3.11 dBi at -3°

13
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Elevation (Side to Side) Cut - Power Sum
Antennad
Low Band 0° High Band

v/ k
L nX. :

Beam, = 5151 MHz : Max Gain, = 2.73 dBi at -162°

==xeeex Beam, = 5250 MHz : Max Gain,, = 3.56 dBi at -162°

= Beam, = 2400 MHz : Max Gain, = 3.9 dBi at 21° === Beam, = 5351 MHz : Max Gain, = 3.32 dBi at -162°
=x=x=xs Beam, = 2450 MHz : Max Gain2 = 3.68 dBi at 24° = === Beam, = 5726 MHz : Max Gain, = 2.71 dBi at 0°
===+~ Beam, = 2500 MHz : Max Gain, = 3.72 dBi at 21° = Beam, = 5825 MHz : Max Gain = 3.1 dBi at -3°
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Azimuth Cut - Power Sum

System Coverage

90° -
Low Band High Band

0° 90°
3dB

Front
Antenna :

a -120° -60°
+rassss AUT, @ 2450 MHz : Max Gain, = 2.59 dBi at 12° +rasses AUT, @ 5351 MHz : Max Gain, = 2.9 dBi at -24°
= AUT, @ 2450 MHz : Max Gain, = 2.6 dBi at 93° Ante n naz = AUT, @ 5351 MHz : Max Gain, = 2.73 dBi at 69°
=r=e= AUT, @ 2450 MHz : Max Gain3 = 2.06 dBi at -87° =+===AUT, @ 5351 MHz : Max Gain, = 0.97 dBi at -75°

Antenna3

@ CALTROMICS
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Elevation (Front to Back) Cut - Power Sum
System Coverage

Low Band

00

High Band

_—>
Front
Antennai
sessses AUT, = 2450 MHz : Max Gain, = 3.68 dBi at 39°
— AUT2 = 2450 MHz : Max Gain2 =3.74 dBi at -9° Anten na2
——— AUT3 = 2450 MHz : Max Gain3 = 2.3 dBi at -9°
Antenna3

sessses AUT, = 5351 MHz : Max Gain, = 3.91 dBi at 6°

= AUT,, = 5351 MHz : Max Gain,, = 4.55 dBi at 3°

=== AUT, = 5351 MHz : Max Gain, = 3.51 dBi at -8°

@ CALTROMICS
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Elevation (Side to Side) Cut - Power Sum
System Coverage

Low Band

sessses AUT, = 2450 MHz : Max Gain, = 3.9 dBi at 21°

= AUT,, = 2450 MHz : Max Gain,, = 4.16 dBi at 36°
=== AUT, = 2450 MHz : Max Gain, = 3.68 dBi at 24°

A 17

Qo

+ =0 r~

High Band

¢
\

N

&

AT
NS

Antenna1
A t 2 AUT1 = 5351 MHz : Max Gain1 = 3.69 dBi at -3°
n e n na — AUT2 = 5351 MHz : Max Gain2 = 4.46 dBi at 3°
——— AUT3 = 5351 MHz : Max Gain3 = 3.32 dBi at -162°
Antenna3
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