Custom EMC Test Report No: EDCS - 1229784

mlm w«um Anstyzer - Chanpel Puwor

Ref Offset 272 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1 MHz

Channel Power

9.86 dBm 116.5 MH:

o wsmnm, 02,2013

q 5700000000 GHz Radio Std: None

nun AvglHold: ~/100

#VBW 3 MHz
Power Spectral Density

-62.32 dBm tHz

Span 20 MHz
#Sweep 100 ms Aute

Peak Output Power / PSD, 5700 MHz, HT/VHT20 Beam Forming, M8 to M15, M0.2 to M9.2

At bescrm Araha hase Pover
Frequency A

Ref Offset 27.2 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1 MHz

Channel Power

11.70 dBm /16.5 MH:

Center Freq: 5700000000 GHz
Trig: Free Run
#htten: 6 4B

CISCO

10:21:33 PMFél 02,2013

Radio Std: None Frequency

Avg|Hold: 100

Span 20 MHz,

#VBW 3 MHz #Sweep 100 ms

Power Spectral Density

-60.47 dBm /Hz

sTATUS

Antenna A

gilent Spectrumm Analyzer - Channel Power
RL_ S [

Center Freq 5.700000000 GHz

==
HIFGain-Low

Ref Offset27.2 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1MHz

Channel Power

9.12 dBm 116.5 MH:

Center Freq: 5700000000 GHz
=" Trig: Free Run
#Arten: 6 4B

16:24:10 PMFeb 02, 2013
Radio Std: None
AvglHold: ~/100

Radic Device: BTS

Span 20 MHz

#VBW 3 MHz #Sweep 100 ms

Power Spectral Density

-63.06 dBm /Hz

sTaTUs,

Antenna B

Frequency

Antenna C
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mlm w«um Anstyzer - Chanpel Puwor

Ref Offset 272 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1 MHz

Channel Power

10.73 dBm 116.5 MH:

110:30: 40 PMFeb 02, 2013

q 5700000000 GHz Radio Std: None

nun AvglHold: ~/100

#VBW 3 MHz
Power Spectral Density

-61.44 dBm tHz

Span 20 MHz
#Sweep 100 ms Aute

Peak Output Power / PSD, 5700 MHz, HT/VHT20 Beam Forming, M16 to M23, M0.3 to M9.3

At bescrm Araha hase Pover
Frequency A

Ref Offset 27.2 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1 MHz

Channel Power

12.80 dBm /16.5 MH:

CISCO

10:33:17 PMFé 02,2013

Radio Std: None Frequency

Center Freq: 5700000000 GHz
Trig: Free Run Avg|Hold: 100

#atten: & 4B

Span 20 MHz,
#ESweep 100 ms,

#VBW 3 MHz
Power Spectral Density

-59.38 dBm /Hz

sTATUS

Antenna A

gilent Spectrumm Analyzer - Channel Power
RL_ S [

Center Freq 5.700000000 GHz
B
HIFGain:Low

Ref Offset27.2 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1MHz

Channel Power

9.96 dBm 116.5 MH:

Center Freq: 5700000000 GHz
=" Trig: Free Run
#Arten: 6 4B

1613554 PMFeb 02, 2013
Radio ne
AvglHold: ~/100

Radic Device: BTS

Span 20 MHz

#VBW 3 MHz #Sweep 100 ms

Power Spectral Density

-62.22 dBm Hz

sTaTUs,

Antenna B

Frequency

Antenna C
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mlm wmnn Analyzer - Channel Puwor

Center Freq 5.700000000 GHz

Ref Offset 272 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1 MHz

Channel Power

12.84 dBm 1 16.5 MH:

— Trig: Fr
#Atten: 6 dB

q:5.
Run

Span 20 MHz [/
#VEBW 3 MHz #Sweep 100 ms

Power Spectral Density

-59.34 dBm tHz

sTans

Peak Output Power / PSD, 5700 MHz, HT/VHT20 STBC, M0 to M7, M0.1 to M9.1

Mlm muum Analyzer - Charned Power

F ET
cgme, Freq 5.700000000 GHz Center Freq: 5700000000 GHz Radio Std: None
—e= Trig:Free Run Avg|Hold: 100

#atten: & 4B

Ref Offset 27.2 dB
Ref 20.00 dBm

Center 5.7 GHz

#Res BW 1 MHz #VBW 3 MHz #Sweep 100 m!

Channel Power Power Spectral Density

14.66 dBm /16.5 MH: -57.52 dBm /Hz

sTATUS

10: 44116 PMFél 02,2013

CISCO

Frequency

Antenna A

Antenna B
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Agilont Spectrim Analyzer - Channel Povwor

Ref Offset 272 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1 MHz

Channel Power

10.70 dBm 1 16.5 MH:

[10:48:27 PMFeb 02, 2013

- 5700000000 GHz Radio Std: None
Run AvglHold: ~/100
B

#VBW 3 MHz
Power Spectral Density

-61.47 dBm iHz

Frequency

Span 20 MHz
#Sweep 100 ms Aute

Peak Output Power / PSD, 5700 MHz, HT/VHT20 STBC, MO to M7, MO.1 to M9.1

Agilent Spectrum Analyzer - Channel Power

Ce

Ref Offset 27.2 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1 MHz

Channel Power

12.81 dBm /16.5 MH:

CISCO

151104 PMFeb 02,2013 -
Center Freq: 5700000000 GHz Radio Std: None requency

Trig: Free Run Avg|Hold: 100

#atten: & 4B

Span 20 MHz,
#ESweep 100 ms,

#VBW 3 MHz
Power Spectral Density

-59.37 dBm /Hz

sTATUS

Antenna A

gilent Spectrumm Analyzer - Channel Power
RL_ S [

Center Freq 5.700000000 GHz
B
HIFGain:Low

Ref Offset27.2 dB
Ref 20.00 dBm

Center 5.7 GHz
#Res BW 1MHz

Channel Power

10.02 dBm 1 16.5 MH:

Center Freq: 5700000000 GHz
=" Trig: Free Run
#Arten: 6 4B

AvglHold: ~/100

Span 20 MHz

#VBW 3 MHz #Sweep 100 ms

Power Spectral Density

-62.16 dBm /Hz

sTaTUs,

Antenna C

Antenna B
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CISCO

Peak Excursion

15.407: The ratio of the peak excursion of the modulation envelope (measured using a peak hold function)
to the maximum conducted output power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

Set the spectrum analyzer span to view the entire emission bandwidth. The largest difference between the
following two traces must be <= 13 dB for all frequencies across the emission bandwidth.

Set the spectrum analyzer span to view the entire emission bandwidth. The largest difference between the following two
traces must be <= 13 dB for all frequencies across the emission bandwidth.

1st Trace: (Peak)
Set Span to encompass the entire emission bandwidth of the signal.
RBW =1 MHz, VBW = 3 MHz
Detector = Peak
Sweep = Auto
Trace 1 = Max-hold
Ref Level Offset = correct for attenuator and cable loss
Ref Level = 20dBm
Atten = 10dBm
2nd Trace: (Average)
Trace 2 = clear right
Detector = Sample
Avg/VBW type = Pwr(RMS)
Average = 100
Sweep = single
Set marker Deltas
Trace 1 & Peak search
Marker Delta
Trace 2 & Peak search

Record the difference between the Peak and Average Markers
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CISCO
Data Peak
Frequency Rate Excursion Limit Margin
(MHz) Mode (Mbps) (dB) (dBm/MHz) (dB)
Non HT/VHT20, 6 to 54 Mbps 6 7.1 13 5.9
HT/VHT20, MO to M23, MO0.1 to M9.3 MO. 6.8 13 6.2
- Non HT/VHTA40, 6 to 54 Mbps 6 7.3 13 5.7
HT/VHT40, MO to M23, MO0.1 to M9.3 MO. 7.3 13 5.7
Non HT/VHT80, 6 to 54 Mbps 6 6.9 13 6.1
HT/VHT80, M0 to M23, MO0.1 to M9.3 MOx1 8.1 13 4.9
o Non HT/VHTA40, 6 to 54 Mbps 6 7 13 6
HT/VHT40, MO to M23, MO0.1 to M9.3 MO. 7.5 13 5.5
5c80 Non HT/VHT20, 6 to 54 Mbps 6 7.1 13 5.9
HT/VHT20, MO to M23, MO0.1 to M9.3 MO. 7.4 13 5.6
560 Non HT/VHTA40, 6 to 54 Mbps 6 7.1 13 5.9
HT/VHT40, MO to M23, MO0.1 to M9.3 MO. 7.4 13 5.6
5700 Non HT/VHT20, 6 to 54 Mbps 6 7.1 13 5.9
5700 HT/VHT20, MO to M23, MO0.1 to M9.3 MO. 7.1 13 5.9
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Peak Excursion, 5500 MHz, Non HT/VHT20, 6 to 54 Mbps

Agilent Spectrum Analyzer - Swept SA
RF S( B MALIGN OFF

- s OC S T 0
Center Freq 5.500000000 GHz . #Avg Type: RMS Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Hold: --/100
IFGain:Low #Atten: 10 dB

AMKr2 -2.60 MHz Auto Tune
Ref Offset 26.91 dB
Ref 20.00 dBm I 7.129 dB

» Center Freq

5.600000000 GHz

AT AN gy o s Py m"\«,

. e L T . et A A A Y

Start 5.49000 GHz Stop 5.51000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

Agilent Spectrum Analyzer - Swept SA
i RL S R S0 DC SE NT ANALIGN OFF |10:38:21 AM
Center Freq 5.500000000 GHz : #Avg Type: RMS
PNO: Wide ~—»— 1rig: Free Run Avg|Hold: --100
IFGain:Low #Atten: 10 dB

Frequency

Ref Offset 26.91 dB AMKr2 -1.52 MHz Auto Tune
Ref 20.00 dBm

$2n1

oo Mo A A R i wrilaWA rddcnint il b WA

s et B i e s 1,
#
F

Center Freq
5.500000000 GHz

Start 5.49000 GHz Stop 5.51000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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Peak Excursion, 5500 MHz, Non HT/VHT40, 6 to 54 Mbps

Agilent Spectrum Annlyze S ept SA

Center Freq 5. 510000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:Low #Atten: 10 dB

Ref Offset 26.91 dB
Ref 20.00 dBm

Start 5.47000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

#Avg Type: RMS : 345 Frequency
Avg|Hold: --1100

AMKr2 12.72 MHz Auto Tune
7.344 dB

Center Freq
5510000000 GHz

Stop 5.55000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

Center Freq 5. 510000000 GHz

PNO: Fast —»— Trig:FreeRun
IFGain:Low #Atten: 10 dB

Ref Offset 26.91 dB
Ref 20.00 dBm

wmrmwm“wﬂ\w

\J

et T L et T

Start 5.47000 GHz

#Res BW 1.0 MHz #/BW 3.0 MHz

bt h*m.m,,wl\

B =R T
\

A\ ALIGN OFF
#Avg Type: RMS Frequency
Avg|Hold: --100

AMKr2 3.28 MHz Auto Tune
7.520 dB

Center Freq
5510000000 GHz

Stop 5.55000 GHz
Sweep 1.00 ms (1001 pts)

STATUS
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Peak Excursion, 5500 MHz, Non HT/VHT80, 6 to 54 Mbps

Agilent Spectrum Annlyze S ept SA

Center Freq 5, 530000000 GHz ~ #Avg Type:RMS G 345 Frequency
PNO: Fast —»— Trig:FreeRun Avg|Hold: --100

IFGain:Low #Atten: 10 dB

/ cH7 Auto Tune
Ref Offset 26.91 dB AMKr2 -480 kHz

Ref 20.00 dBm 7.319dB

Center Freq
5.530000000 GHz

a.n,.»pp. !
e

b ST ooy
L gt presrinerines,

Start 5.45000 GHz Stop 5.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

SEl NT A\ ALIGN OFF
Center Freq 5. 530000000 GHz - #Avg Type: RMS
PNO: Fast —»— Trig:FreeRun Avg|Hold: --100
IFGain:Low #Atten: 10 dB

Frequency

AMKr2 22.72 MHz Auto Tune
Ref Offset 26.91 dB ;
Reef 20.900 dBm 6.697 dB

Center Freq
’2:31 I | T 5.530000000 GHz

P MN‘W‘JMMMMWH\

.r,w.-v'm-r«v i '“*"r'ﬁrp.__awﬂ«q.,

il M;,r‘vw’u‘wv{l

I}
x
2 Al
ey oL e \
e iyt v ﬂ‘»-ua.'a.r:ﬁq.?“pb;r-.‘_‘_‘nﬂr,l i

Start 5.45000 GHz Stop 5.61000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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Peak Excursion, 5540 MHz, Non HT/VHT40, 6 to 54 Mbps

Agilent Spectrum Analyzer - Swept SA
RF S0 E

0 2 DC oF T ALIGN.O
Center Freq 5.550000000 GHz . #Avg Type: RMS Frequency
PNO: Fast ~—»— 1rig:Free Run Avg|Hold: --/100
IFGain:Low #Atten: 10 dB

AMKr2 -8.56 MHz Auto Tune
Ref Offset 27.81 dB
Ref 20.00 dBm I 7.045 dB

2A1
Center Freq

MHM’WWW*M\. 7 T e i | 5.550000000 GHz

e b,

b “"-'.- l,«\--.if-u.,,r ",a{\
1 v

Start 5.51000 GHz Stop 5.59000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

Agilent Spectrum Analyzer - Swept SA
i RL S R S0 DC SE NT 0
Center Freq 5.550000000 GHz : #Avg Type: RMS
PNO: Fast —»— Trig:FreeRun Avg|Hold: --100
IFGain:Low #Atten: 10 dB

Frequency

AMkr2 7.68 MHz Auto Tune
Ref Offset 27.81 dB 5
Reef 20.900 dBm 7391 dB

Center Freq
Pt Ay 1-¥”W‘mmlﬁ*‘l“ ’r“""ﬁ‘i | i 5650000000 GHz

it tsbss, | gl

Iy Mh'l’i‘\qul‘,J"Mﬁ{’ﬂw_'

Ao '-""J

—
Jylrheed
i
o

Start 5.51000 GHz Stop 5.59000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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CISCO

Peak Excursion, 5580 MHz, Non HT/VHT20, 6 to 54 Mbps

Agilent Spectrum Annlyze S ept SA

Center Freq 5, 580000000 GHz ~ #Avg Type:RMS 345 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: --100

IFGain:Low #Atten: 10 dB
Ref Offset 29.13 dB AMKr2 280 kHz Auto Tune
Ref 20.00 dBm 7.088 dB
T - a2817 | |
‘ * Center Freq

¥ atbirlspe bl sl A o ﬂnw#,wﬂ‘nﬂmﬂmwwmmm»mmm \*1‘ & oo

e e e NS =i o g T U T T T e

Start 5.57000 GHz Stop 5.59000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

#Avg Type: RMS Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Hold: -4100
IFGain:Low #Atten: 10 dB

AMKr2 -3.64 MHz Auto Tune
Ref Offset 28.13 dB 4
Reef 20.900 dBm 7 431 dB

Center Freq

s 4,_,._..,‘0.ww st il g,

Start 5.57000 GHz Stop 5.59000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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Peak Excursion, 5660 MHz, Non HT/VHT40, 6 to 54 Mbps

Agilent Spectrum Analyzer - Swept SA
RF S0 E

( R DC
Center Freq 5.670000000 GHz

Ref Offset 27.6 dB

Ref 20.00 dBm

Start 5.63000 GHz
#Res BW 1.0 MHz

#Avg Type: RMS 345 Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: --100
IFGain:Low #Atten: 10 dB

Auto Tune

AMKr2 1.12 MHz
7.132dB

Center Freq
5.670000000 GHz

| -
FEAPCLECT ST i

Stop 5.71000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

#VBW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA
RL 5 D

Center Freq 5.670000000 GHz

Ref Offset 27.5 dB
Ref 20.00 dBm

# ﬁnw,utiw%w«{’i

i
l | H\*J:i"""ﬁ-"‘“' "M'l.“ wbis !
o

gy

Start 5.63000 GHz
#Res BW 1.0 MHz

HAvg Type: RMS- Frequency

PNO: Fast —»— Trig:FreeRun Avg|Hold: --100

IFGain:Low #Atten: 10 dB

AMkr2 1.44 MHz Auto Tune

7.503 dB
Center Freq
#lh#ﬂ; W Py f#ﬁ\ﬂﬁ“i‘*ﬁf‘#ﬂﬂ ﬁmw1wm.\;mw'~\ | | 5.670000000 GHz!

e gAY

Stop 5.71000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

#VBW 3.0 MHz
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Peak Excursion, 5700 MHz, Non HT/VHT20, 6 to 54 Mbps

Agilent Spectrum Annlyze S ept SA

Center Freq 5, 700000000 GHz ~ #Avg Type:RMS 345 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: --100

IFGain:Low #Atten: 10 dB

cH7 Auto Tune
Ref Offset 27.2 dB AMKr2 -200 kHz

Ref 20.00 dBm 7.053 dB

Center Freq
2y | | 5700000000 GHz

,,mmwwwmwmm.mwmwmtwmw WLl Ll R

3
B e e kit B L e L N 'lw

Start 5.69000 GHz Stop 5.71000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

Center Freq 5. 700000000 GHz - #hvg Type: RMS
PNO: Wide ~—»— 1rig: Free Run Avg|Hold: --/100

IFGain:Low #Atten: 10 dB

Frequency

Ref Offset 27.2 dB

AMKr2 2.68 MHz Auto Tune
Ref 20.00 dBm '

02&1 Center Freq

5.700000000 GHz

Start 5.69000 GHz Stop 5.71000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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CISCO
Conducted Spurious Emissions

15.407: For transmitters operating in the 5.25-5.35 and 5.47-5.725 GHz band: all emissions outside of the
5.25-5.35 and 5.47-5.725 GHz bands shall not exceed an EIRP of -27dBm/MHz.

Connect the antenna port(s) to the spectrum analyzer input. Place the radio in continuous transmit mode.
Configure the spectrum analyzer as shown below (be sure to enter all losses between the transmitter output
and the spectrum analyzer).

Span: 30 MHz-40 GHz
Reference Level: 20 dBm
Attenuation: 10 dB

Sweep Time: 10s

Resolution Bandwidth: 1 MHz

Video Bandwidth: 3 MHz
Detector: Peak

Trace: Single

Marker: Peak

Record the marker waveform peak to spur difference
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CISCO
Total
Correlated Conducted | Conducted

Frequency TX Antenna Gain Spur Spur Limit Margin
(MHz) Mode Paths (dBi) (dBm/MHz) | (dBm/MHz) | (dBm) (dB)
Non HT/VHT20, 6 to 54 Mbps 2 10 -46.9 -34.09 -27 7.09
HT/VHT20, MO to M23, MO0.1 to M9.3 3 5 -47.4 -37.63 -27 10.63
5500 Non HT/VHTA40, 6 to 54 Mbps 1 5 -47.5 -42.50 -27 15.50
HT/VHT40, MO to M23, MO0.1 to M9.3 3 5 -47 -37.23 -27 10.23
Non HT/VHT80, 6 to 54 Mbps 2 5 -46.9 -38.89 -27 11.89
HT/VHT80, M0 to M23, MO0.1 to M9.3 3 5 -46.7 -36.93 -27 9.93
5540 Non HT/VHTA40, 6 to 54 Mbps 2 5 -45.2 -37.19 -27 10.19
HT/VHT40, MO to M23, MO0.1 to M9.3 2 8 -45.2 -34.19 -27 7.19

5580 Non HT/VHT20, 6 to 54 Mbps 2 10 -44.5 -31.69 -27 4.69
HT/VHT20, MO to M23, MO0.1 to M9.3 3 5 -44.1 -34.33 -27 7.33
5660 Non HT/VHTA40, 6 to 54 Mbps 2 5 -45.7 -37.69 -27 10.69
HT/VHT40, MO to M23, MO0.1 to M9.3 2 8 -45.7 -34.69 -27 7.69

5700 Non HT/VHT20, 6 to 54 Mbps 2 10 -45.8 -32.99 -27 5.99
HT/VHT20, MO to M23, MO0.1 to M9.3 2 8 -46.2 -35.19 -27 8.19
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CISCO

Conducted Spurs, 5500 MHz, Non HT/VHT20, 6 to 54 Mbps

Agilent Spectrum Analyzer Swept SA

Center Freq 20. 015000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:High #Atten: 0 dB

Mkrd 22.00 GHz
Eeé;owsetgfésaéds -46.85 dBm

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘

550 GHz 4 01dBm| [ ]
11.00 GHz 4976dBm| | ]

16.50 GHz 4887 dBm| |
2200 GHz 4685dBm| |
[ 1
I Y

MsG ! Data out of range; The value 20 was clipped to the maximum value of 6.91. STATUS €3 Input Overload;ADC over range

Conducted Spurs, 5500 MHz, HT/VHT20, MO to M23, M0.1 to M9.3

Agilent Spectrum Analyzer - Swept SA

: INT] AN O 11,0633 AMFebU2 2013 =
Center Freq 20. 015000000 GHz ] Avg Type: Log-Pwr requency
PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB

Mkr4 22.00 GHZ
Ref 6,01 dBM -47.36 dBm

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE TRC! SCL ® FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘
$= 550 GHz s 370dBm| | |

| 2 Fl  1100GHz 4926dBm| |
[ N [1]°¢F 16.50 GHz 4848dBm| [ 000 00 ]

== ===
T
=

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 6.91. STATUS &3 Input Overload;ADC over range
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CISCO

Conducted Spurs, 5500 MHz, Non HT/VHTA40, 6 to 54 Mbps

Agilent Spectrum Analyzer Swept SA

Center Freq 20. 015000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:High #Atten: 0 dB

Mkrd 22.00 GHZ
Ref Offset 26.91 dB
Ref6oidém _  -47.48dBm

Arpt
‘kv\—“m}"
,.Q,:_m AR e P s

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘

551 GHz BTBdBm
11.00 GHz 4934dBm| | ]

16.50 GHz 4759dBm| |
2200 GHz A748dBm| |
[ 1
I Y

MsG ! Data out of range; The value 20 was clipped to the maximum value of 6.91. STATUS €3 Input Overload;ADC over range

Conducted Spurs, 5500 MHz, HT/VHT40, MO to M23, M0.1 to M9.3

Agilent Spectrum Analyzer - Swept SA

- INT| AELIGNOF (010301 PHFebU2, 2013 E
Center Freq 20. 015000000 GHz ] Avg Type: Log-Pwr requency
PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB

Mkr4 22.00 GHZ
Ref 601 dBM -47.02 dBm

% ! =
J \ M_m..m_uﬂwuw“mk i
et PP L S
Jr A Wt b b it i

s

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE TRC! SCL ® FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘
$= 551 GHz s 305dBm| [ [ ]

2 Fl  1100GHz 4948dBm| |
[ N [1]°¢F 16.50 GHz 4910dBm| [ ]

3
- =
- rr 0

WO~ t

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 6.91. STATUS &3 Input Overload;ADC over range
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Conducted Spurs, 5500 MHz, Non HT/VHT80, 6 to 54 Mbps

Agilent Spectrum Analyzer Swept SA

Center Freq 20. 015000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:High #Atten: 0 dB

Mkrd 22.00 GHz
Eeé;owsetgfésaéds -46.88 dBm

4 [ | AR
PN s sl
=k tA_Mmmwmwaﬁ‘-wm‘*
A Al T B P
e

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘

553 GHz 2 28dBm| [ [ ]
11.00 GHz 4941dBm| ]

16.50 GHz 4902dBm| |
2200 GHz 4688dBm| |
[ 1
I Y

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 6.91. STATUS

Conducted Spurs, 5500 MHz, HT/VHT80, MO to M23, M0.1 to M9.3

Agilent Spectrum Analyzer - Swept SA

: INT| A\RLIGN OF 0308108 PMFeb U2, 2013 =
Center Freq 20. 015000000 GHz ] Avg Type: Log-Pwr requency
PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB

Mkr4 22.00 GHZ
Ref 601 dBM -46.73 dBm

” | »
gl T
‘ T s & e

| " bR ibra

LR TSP ROWREEY R e

_,A,;'J

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

| MER MODE TRC SCL ® FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘
E= 553 GHz 1,5,7,qa,m [ 1 1

2 Fl 1100GHz 4925dBm| | ]

El N [1]f 16.50 GHz 4848dBm| [ 000 00 ]

4

e~ ————=

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 6.91. STATUS &3 Input Overload;ADC over range
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Conducted Spurs, 5540 MHz, Non HT/VHTA40, 6 to 54 Mbps

Agilent Spectrum Analyzer Swept SA

Center Freq 20. 015000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:High #Atten: 0 dB

Mkrd 22.16 GHZ
Ref Offset 27.81 dB
Ref781d8m -4518dBm
1

4 | o
ety
nE — ar e g o R et

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

| MKR MODE| TRC, SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘

555 GHz s 83dBm| [ [ ]
11.08 GHz 4914dBm| ]

16.62 GHz 4816dBm| |
2216 GHz 4518cdBm| |
[ 1
I Y

MsG ! Data out of range; The value 20 was clipped to the maximum value of 7.81. STATUS €3 Input Overload;ADC over range

Conducted Spurs, 5540 MHz, HT/VHT40, MO to M23, M0.1 to M9.3

Agilent Spectrum Analyzer - Swept SA

: INT| A\ALIGN OF 10518109 PMFeb U2, 2013 =
Center Freq 20. 015000000 GHz ] Avg Type: Log-Pwr requency
PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB

Mkr4 22.16 GHz
;foo;f;g'tfj?éﬁl:]ﬂ -45.59 dBm
et 1m__—_

Nr‘\r—- i 'M».nm«-hm—f (AP

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE TRC| SCL X Y FUNCTIDN FUNCTION WIDTH FUNCTION VALUE ‘

3 R —

m [
e N1 18 62 GHz 4681dBm| [ [ |

St
- rr 0

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 7.81. STATUS &3 Input Overload;ADC over range
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CISCO

Conducted Spurs, 5540 MHz, Non HT/VHT20, 6 to 54 Mbps

Agilent Spectrum Analyzer Swept SA

Center Freq 20. 015000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:High #Atten: 0 dB

Mkr4 22.32 GHz
Ref Offset 29.13 dB
Refg{3dBm __  __ -4450dBm
A

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘

558 GHz 1132 8m [ ]
11.16 GHz 4592dBm| | ]

16.74 GHz 4684dBm| |
2232 GHz 4450dBm| |
[ 1
I Y

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 9.13. STATUS €3 Input Overload;ADC over range

Conducted Spurs, 5540 MHz, HT/VHT20, MO to M23, M0.1 to M9.3

Agilent Spectrum Analyzer - Swept SA

- INT| MELIGN OFF  06:09:07 PMFeb U2, 2013 E
Center Freq 20. 015000000 GHz ] Avg Type: Log-Pwr requency
PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB

Mkré 22.32 GHZ
Ref 9.13 dBm 44.12 dBm

2
r L i

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

| MER MODE TRC SCL ® FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘
E= 558 GHz 8 51dBm| | 1 ]

2 Fl  11.16GHz 4738dBm| [

El N [1]f 16.74 GHz 4676dBm| [ 00 00000000 ]

4

e~ ————=

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 9.13. STATUS &3 Input Overload;ADC over range
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Conducted Spurs, 5660 MHz, Non HT/VHT40, 6 to 54 Mbps

Agilent Spectrum Analyzer Swept SA

Center Freq 20. 015000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:High #Atten: 0 dB

Mkr4 22.64 GHz
Ref Offset27.5 dB
Ref7s50d8m  _ -4569dBm
11

A3

’4 oot ottt
B et At

PRy ST e o

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘

567 GHz s 7%dBm| [ | ]
1132 GHz 4899dBm| | ]

16.98 GHz 4862dBm| |
2264 GHz 4569dBm| |
[ 1
I Y

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 7.5. STATUS €3 Input Overload;ADC over range

Conducted Spurs, 5660 MHz, HT/VHT40, MO to M23, M0.1 to M9.3

Agilent Spectrum Analyzer - Swept SA

: INT] ANALIGNOF 0510644 PMFeb 02,2013 -
Center Freq 20. 015000000 GHz ] Avg Type: Log-Pwr requency
PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB

Ref Offset 27.56 dB
Ref 7.50 dBm

| 41 | ! —]
3 ‘ — "t A Y
’ M«-H #"h“'“w”“wr"%w

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE TRC! SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘
E= 567 GHz 907 dBm| |
| 2 Fl  1132GHz 4529dBm| |
SII.- 1693 GHz 4877dBm| [ 0000 00000000

s
5
¢ I

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 7.5. STATUS &3 Input Overload;ADC over range
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Conducted Spurs, 5660 MHz, Non HT/VHT20, 6 to 54 Mbps

Agilent Spectrum Analyzer Swept SA

Center Freq 20. 015000000 GHz
PNO: Fast —»— Trig:FreeRun

IFGain:High #Atten: 0 dB

Mkrd 22.80 GHz
Ref Offset 27.2 dB
Ref7sodm  _ _ -4584dBm
T1

. Yo
2 Y e
”“,v"\f' L"’hl‘!"'ﬁ“"‘ P L i

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘

570 GHz 5 40dBm| [ [ ]
11.40 GHz $000dBm| | ]

17.10 GHz 4849dBm| |
2280 GHz 4684dBm| |
|
T e P

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 7.2. STATUS €3 Input Overload;ADC over range

Conducted Spurs, 5660 MHz, HT/VHT20, MO to M23, M0.1 to M9.3

Agilent Spectrum Analyzer - Swept SA

- INT| ANALIGN OFF__[10:34:05 PMFek U2, 2013 E
Center Freq 20. 015000000 GHz ] Avg Type: Log-Pwr requency
PNO: Fast —»— Trig:Free Run
IFGain:High #Atten: 0 dB

Mkr4 22.80 GHZ
Ref 720 dBm_ -46.72 dBm
— m__—_

4
’ el S (S
SRR, ¥

Stop 40.00 GHz
#VBW 3.0 MHz #Sweep 10.0 s (1001 pts)

|MKH MODE TRC! SCL ® FUNCTION FUNCTION WIDTH FUNCTION VALUE ‘
$= 570 GHz 9,26,qa,m [ 1 1

| 2 Fl 1140GHz 48.73 dBm —_
[ N [1]°¢F 1710 GHz 4887 dBm| |

U= s s
Eese=—
=

MsG ! Data oul of range; The value 20 was clipped to the maximum value of 7.2. STATUS &3 Input Overload;ADC over range
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CISCO
Conducted Bandedge

15.407: For transmitters operating in the 5.25-5.35 and 5.47-5.725 GHz band: all emissions outside of the
5.25-5.35 and 5.47-5.725 GHz bands shall not exceed an EIRP of -27dBm/MHz.

Connect the antenna port(s) to the spectrum analyzer input. Place the radio in continuous transmit mode.
Configure the spectrum analyzer as shown below (be sure to enter all losses between the transmitter output
and the spectrum analyzer).

Span: 30 MHz-40 GHz
Reference Level: 20 dBm
Attenuation: 10 dB

Sweep Time: 10s

Resolution Bandwidth: 1 MHz

Video Bandwidth: 3 MHz
Detector: Peak

Trace: Single

Marker: Peak

Record the marker waveform peak to spur difference
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Conducted Total
Data Correlated Bandedge Bandedge

Frequency Rate Antenna Level Level Limit Margin
(MHz) Mode (Mbps) | Gain (dBi) | (dBm/MHz) | (dBm/MHz) | (dBm/MHz) (dB)
Non HT/VHT20, 6 to 54 Mbps 3 5 -39.91 -30.14 -27 3.14
HT/VHT20, MO to M23, MO0.1 to M9.3 3 5 -40.37 -30.60 -27 3.60

5500 Non HT/VHTA40, 6 to 54 Mbps 3 5 -38.1 -28.33 -27 1.33
HT/VHT40, MO to M23, MO0.1 to M9.3 1 5 -32.54 -27.54 -27 0.54

Non HT/VHT80, 6 to 54 Mbps 3 5 -38.07 -28.30 -27 1.30
HT/VHT80, M0 to M23, MO0.1 to M9.3 2 5 -35.02 -27.01 -27 0.01

5700 Non HT/VHT20, 6 to 54 Mbps 2 8 -38.95 -27.94 -27 0.94
HT/VHT20, MO to M23, MO0.1 to M9.3 1 5 -32.15 -27.15 -27 0.15
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Conducted Bandedge Average, 5500 MHz, Non HT/VHT?20, 6 to 54 Mbps

Agilent Spectrum Analyzer - Swept SA

DC | Y ; |
000 GHz #Avg Type: RMS [ Frequency
PNO: Fast —»— Trig:FreeRun Avg|Hold: --1100

IFGain:Low #Atten: 4 dB

Mkr2 5.424 25 GHz Auto Tune
Ref Offset 26.91 dB
Ref 10.00 dBm -39.905 dBm

Center Freq
5.425000000 GHz

StartFreq
5.350000000 GHz

lﬂ}%'”'«r'ﬂ‘}‘ﬁ‘\‘
Bipalbhinns JWM-.n-.%h“ﬂu‘#‘-l’rwﬂmﬁ, J«H( _ M'Mwiwn-m#—”

Freq Offset
0 Hz

Start 5.35000 GHz Stop 5.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)

MSG g No Peak Found STATUS

Conducted Bandedge Average, 5500 MHz, HT/VHT20, MO to M23, M0.1 to M9.3
Agilent Spectrum Analyzer - Swept SA
L RL S RF S0 % i

Center Freq 5.425000000 GHz "" Type: RMS 8 Frequency

PNO: Fast —»— Trig:Free Run
IFGain:Low #Atten: 4 dB

2 5 ¢ - Auto Tune
Ref Offset 26.91 dB Mkr2 5.423 35 GHz
Ref 10.00 dBm -40.366 dBm

Center Freq
5.425000000 GHz

2
¢
relityrotigat, q
| \];J-AWP!‘,[‘_} by :H‘ﬁ‘li'\ﬂj'ul{”'*'lj

Freq Offset
0 Hz

Start 5.35000 GHz Stop 5.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG g No Peak Found STATUS
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Agilent Spectrum Analyzer - Swept SA

DC
000 GHz ;
PNO: Fast —»— Trig:FreeRun

IFGain:Low #Atten: 4 dB

Ref Offset 26.91 dB
Ref 10.00 dBm

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG ) No Peak Found

#VBW 3.0 MHz

Conducted Bandedge Average, 5500 MHz, Non HT/VHT40, 6 to 54 Mbps

| AALIGNC
#Avg Type: RMS
Avg|Hold: --1100

Mkr2 5.437 20 GHz
-38.096 dBm

Stop 5.51000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA
Xl RL S RF S0 R g

Center Freq 5.430000000 GHz

PNO: Fast —»— Trig:Free Run
IFGain:Low #Atten: 4 dB

Ref Offset 26.91 dB
Ref 10.00 dBm

N I I

T

L:u-M-m-wr;.rMh.mwww‘mw'awfw

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG ) No Peak Found

#VBW 3.0 MHz

Conducted Bandedge Average, 5500 MHz, HT/VHT40, MO to M23, M0.1 to M9.3

Frequency

Auto Tune

Freq Offset
0 Hz
Stop 5.51000 GHz

Sweep 1.00 ms (1001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept SA
il RL S RF S0 R C

DC
Center Freq 5.440000000 GHz ]
PNO: Fast ~—»— 1rig:Free Run

IFGain:Low #Atten: 4 dB

Ref Offset 26.91 dB
Ref 10.00 dBm

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG ) No Peak Found

#VBW 3.0 MHz

Conducted Bandedge Average, 5500 MHz, Non HT/VHT80, 6 to 54 Mbps

#Avg Type: RMS
Avg|Hold: --1100

Mkr2 5.439 46 GHz
-38.068 dBm

Center Freq
5.440000000 GHz

Freq Offset
0 Hz

Stop 5.53000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA

i RL RF DC
Center Freq 5.440000000 GHz

PNO: Fast —»— Trig:Free Run
IFGain:Low #Atten: 4 dB

Ref Offset 26.91 dB
Ref 10.00 dBm

Start 5.35000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Conducted Bandedge Average, 5500 MHz, HT/VHT80, MO to M23, M0.1 to M9.3

| M OF 03:00:24 DMF_Eb 02,2013
#Avg Type: RMS
Avg|Hold: --/100

Frequency

Mkr1 5.460 00 GHz Auto Tune
-34.291 dBm

Center Freq

*
mb.,‘aly'hh"'\“mh"i‘“#
i T 5.440000000 GHz

Freq Offset
0 Hz

Stop 5.53000 GHz
Sweep 1.00 ms (1001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept SA
RF SO & C

- D¢
Center Freq 6.100000000 GHz ]
PNO: Fast —»— 1rig:Free Run

IFGain:Low #Atten: 4 dB

Ref Offset 27.2 dB
Ref 10.00 dBm

‘2

o | |

Conducted Bandedge Average, 5500 MHz,

Non HT/VHT20, 6 to 54 Mbps

| AALIGNC
#Avg Type: RMS
Avg|Hold: --1100

Frequency

Mkr2 5.787 2 GHz Auto Tune

-37.449 dBm

Center Freq
6.100000000 GHz

W’L"'J L""W\uﬁ‘w“m.mi-ly-aﬁiwt‘ﬂw‘;wj”WW«MWMNMMJ-MPMMwl.;u’p"wﬁawg\!’ﬂdlwny-v»"'

Start 5.7000 GHz
#Res BW 1.0 MHz

MSG ) No Peak Found

#VBW 3.0 MHz

Stop 6.5000 GHz
Sweep 1.33 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA
Xl RL S RF S0 R g

Center Freq 6.100000000 GHz

PNO: Fast —»— Trig:Free Run
IFGain:Low #Atten: 4 dB

Ref Offset 27.2 dB
Ref 10.00 dBm

Start 5.7000 GHz
#Res BW 1.0 MHz

MSG ) No Peak Found

#VBW 3.0 MHz

Conducted Bandedge Average, 5500 MHz,

HT/VHT20, MO to M23, MO0.1 to M9.3

Frequency

Mkr1 5.725 0 GHz Auto Tune

-29.430 dBm

o Center Freq

6.100000000 GHz

Freq Offset
0 Hz

Stop 6.5000 GHz
Sweep 1.33 ms (1001 pts)

STATUS
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CISCO
20dB Bandwidth

Connect the antenna port(s) to the spectrum analyzer input. Using the spectrum analyzer Channel Bandwidth mode,
configure the spectrum analyzer as shown below (enter all losses between the transmitter output and the spectrum

analyzer).
Center Frequency: Frequency from table be.low
Span: 2 x Nominal Bandwidth (e.g. 40MHz for a 20MHz channel)
Reference Level: 20 dBm
Attenuation: 10dB
Sweep Time: 5s
Resolution Bandwidth:  1%-3% of 20 dB Bandwidth
Video Bandwidth: =Resolution Bandwidth
X dB Bandwidth: 20dB
Detector: Peak
Trace: Single

Place the radio in continuous transmit mode. View the transmitter waveform on the spectrum analyzer, and record the
pertinent measurements:
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Frequency Data Rate | 20dB BW | Limit | Margin
(MH2) Mode (Mbps) (MH2) (kHz) | (MHZz)
Non HT/VHTA40, 6 to 54 Mbps 6 5569 5600 31
5540/5560
HT/VHT40, MO to M23, MO0.1 to M9.3 MO. 5570 5600 30
5500/5520 | Non HT/VHTS80, 6 to 54 Mbps 6 5569 5600 31
5540/5560 | HT/VHT80, MO to M23, M0.1 to M9.3 MOx1 5569 5600 31
Bl Non HT/VHT20, 6 to 54 Mbps 6 5589 5600 11
HT/VHT20, MO to M23, MO0.1 to M9.3 MO. 5590 5600 10
Non HT/VHTA40, 6 to 54 Mbps 6 5651 5650 1
5660/5680
HT/VHT40, MO to M23, MO0.1 to M9.3 MO. 5651 5650 1
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