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HERMON LABORATORIES

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 7:18:35 PM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna
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Band edge spurious emission measurements with 14.5 dBi integral antenna,
SISO mode

General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.9.1, Table 7.9.2.

Table 7.9.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | \ntenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 14.5 1000 -41.50

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.9.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average

Frequency, MHz

Above 1000 74.0 54.0

Conducted spurious emission test

This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.9.1.

The EUT and measurement equipment were arranged as shown on Figure 7.9.1.

Test results are shown in the Table 7.9.3 and the associated plots.

Radiated spurious emission test

This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.9.2.

The EUT and measurement equipment were arranged as shown on Figure 7.9.2.

Test results are shown in the Table 7.9.4 and the associated plots.
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EUT

Figure 7.9.1 Setup for conducted spurious emissions
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Figure 7.9.2 Setup for spurious emission field strength measurements above 1000 MHz
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Table 7.9.3 Conducted spurious emission test results at low edge

ASSIGNED FREQUENCY RANGE: 5250 — 5350 MHz

DETECTOR USED: Peak

RESOLUTION BANDWIDTH 1000 kHz

VIDEO BANDWIDTH: 3000 kHz

MODULATING SIGNAL: OFDM

. o Antenna o
Frequency, . CBW, | SAreading, Limit, EIRP*, Margin**, .
MHz Modulation | Detector MHz dBm dBm/MHz e;sasiﬁn:‘bg dBm/MHz dB Verdict

5250.00 64QAM Peak 5 -42.11 -27 14.5 -27.61 -0.61 Pass
5250.00 64QAM Average 5 -56.51 -27 14.5 -42.01 -15.01 Pass
5250.00 64QAM Peak 10 -45.47 -27 14.5 -30.97 -3.97 Pass

* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL2780 | HL2883 | HL3176 |

Full description is given in Appendix A.
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Verdict:

Date & Time:

9/22/2009 7:18:35 PM

PASS

Temperature: 32 °C

Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

TEST DISTANCE:
MODULATION:

Table 7.9.4 Field strength of spurious emissions at high edge
ASSIGNED FREQUENCY RANGE:

TRANSMITTER OUTPUT POWER SETTINGS:

DETECTOR USED:

RESOLUTION BANDWIDTH:

5.25-5.35 GHz
3m

64QAM
Maximum
Peak

1000 kHz

TEST ANTENNA TYPE: Double ridged guide
. Antenna . ‘eak field strength(VBW=3 MH:z Average field strength(VBW=10 Hz)
requency . Azimuth — . : — - .
MHz solarizatior | 119N | jegrees' | Aeasured | Limit, | Margin, | Measured | :alculatec | Limit, | Wargin Verdict
m dB(uV/m) | iB(uV/im dB** dB(uV/m) | dB(uV/m) | iB(uV/m | dB***
10 MHz EBW
Low carrier frequency
4951.800] Vertical | 1.2 | 000 | 56.60 | 74.00 | -1740 | 4575 | 4132 | 54.00 [-12.68] Pass
Mid carrier frequency
4935.500 | Vertical 1.2 010 55.69 74.00 | -18.31 44.53 40.10 54.00 | -13.90 Pass
5378.050 | Horizontal | 1.1 000 63.21 74.00 | -10.79 49.26 44.83 54.00 | -9.17
High carrier frequenc
4935.500 | Vertical 1.2 010 56.47 74.00 | -17.53 44.53 40.10 54.00 | -13.90 Pass
5350.000 | Horizontal | 1.1 020 67.23 74.00 -6.77 52.83 48.40 54.00 | -5.60
5 MHz EBW
Mid carrier frequency
5376.125] Vertical | 12 | 010 | 57.39 | 7400 | -16.61 | 46.47 | 4204 | 54.00 | -11.96 | Pass
| High carrier frequenc
5021.000] Vertical 1.0 350 59.98 74.00 | -14.02 46.13 41.70 54.00 | -12.3
5351.100 | Horizontal | 1.2 000 61.25 74.00 | -12.75 48.80 44.37 54.00 | -9.63 Pass
5417.375 | Horizontal | 1.1 000 62.43 74.00 | -11.57 46.74 42.31 54.00 | -11.69
*- EUT front panel refers to 0 degrees position of turntable.
** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** - Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)
Table 7.9.5 Average factor calculation
Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3 5 -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms:

for pulse train longer than 100 ms:

Reference numbers of test equipment used

Average factor =20><10gm(

Average factor =20xlog,, [

Pulseduration _ Burst duration

Pulse duration _ Burst duration

Pulse period

100 ms

Pulse period  Train duration

X Number of bursts within 100 mSJ

X Number of bursts within pulse trainj

[ HL0554 |

HL 1521 |

HL 1984 |

HL 3122

| HL3616 |

Full description is given in Appendix A.
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Plot 7.9.1 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 4.9518 GHz

Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 56.6 dBpvim
Peak

Log

10

dB/ B

DI

740

dBpvim

W1 52

53 FC

AAA

Start 4.5 GHz Stop 5.15 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.2 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 4.9501 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 45.75 dBpv/im
Peak
Log
10
dB/
M
DI [ S S E A |
54.0
dBpvim
W1l G2
53 FC
A AL
Start 4.5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 849 ms (401 pts)
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Compliance
Date & Time: 9/22/2009 7:18:35 PM

Test mode: Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.3 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at low carrier frequency,

horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 4.8965 GHz

Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 55.14 dBpy/m

Start4.5 GHz
#Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.4 Radiated spurious emission measurements at the band edges in 4.5 —-5.15 GHz range at low carrier frequency,

horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 4.9989 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 45.44 dBpvim
Peak
Log
10
dB/
B S
e e A |
540
dBpvim
W1 52
53 FC
A AL
Start 4.5 GHz Stop 5.15 GHz

#Res BW 1 MHz #VBW 1 kHz Sweep 849 ms (401 pts)
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Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.5 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at mid carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 4.9355 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 55.69 dBp/m

Start 4.5 GHz Stop 5.15 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.6 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at mid carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.0655 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 44.53 dBpvim

Start 4.5 GHz Stop 5.15 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 849 ms (401 pts)
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Test procedure: Public notice DA 00-705
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Plot 7.9.7 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at high carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 4.8543 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 56.47 dBpi/m

dBpvim

KA =r]

53 FC

AAA

Start 4.5 GHz Stop 5.15 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.8 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at high carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 4.9355 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 44.53 dBpvim

Start 4.5 GHz Stop 5.15 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 849 ms (401 pts)
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Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.9 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5265 MHz

10 MHz

64QAM

Peak

Ref80 dBp\/m

#Atten 0 dB

Ext PG -15 dB

Mkr1 5.427275 GHz
55.81 dBpy/m

Start 5.35 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 5.46 GHz
Sweep 4 ms (401 pts)

Plot 7.9.10 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.409675 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 44.93 dBpvim
Peak
Log
10
dB/
e
DI
540
dBpvim
W1 52
53 FC
A AL
Start 5.35 GHz Stop 5.46 GHz

#Res BW 1 MHz

#VBW 1 kHz

Sweep 143.7 ms (401 pts)
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PASS

Temperature: 32 °C
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Plot 7.9.11 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at mid carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.331075 GHz

Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 56.38 dBp/m

Stop 5.46 GHz
Sweep 4 ms (401 pts)

Start 5.35 GHz

#Res BW 1 MHz VBW 3 MHz

Plot 7.9.12 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at mid carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5377775 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 46.61 dBpv/im
Peak
Log
10
dB/
S
DI |
540
dBpvim
W1 52
53 FC
A AL
Start 5.35 GHz Stop 5.46 GHz

#Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
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Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.13 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at mid carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak
Bl R
Mkr1 5.378050 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 63.21 dBpv/im
Peak
Log
10 *
" M""V
L Y BRIV PP
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AAA
Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.14 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at mid carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5377775 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 49.26 dBv/im

Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz #VBW 30 Hz Sweep 4.789 s (401 pts)
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Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 7:18:35 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.15 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5335 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak
Bl R
Mkr1 5.350000 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 64.67 dBpv/im
Peak
Log I
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Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.16 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.350000 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 49.71 dBpv/im

Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
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Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.17 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak
Bl R
Mkr1 5.350000 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 67.23 dBpv/im
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Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.18 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Averaﬂe
Mkr1 5.350000 GHz
Ref 80 dBuvim #Atten0dB  Ext PG -15 dB 52.83 dBpv/m
Peak
Log
10
dBf
54.0
dBpvim
W1 52
53 FC
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Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz #VBW 30 Hz Sweep 4.789 s (401 pts)
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Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 7:18:35 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.19 Radiated spurious emission measurements at the band edges in 5.0 -5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5260 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.038250 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 56.55 dBp/m

Start 5 GHz Stop 5.15 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.20 Radiated spurious emission measurements at the band edges in 5.0 —-5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.037125 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 45.05 dBpv/m
Peak
Log
10
dB/
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DI
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dBpvim
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53 FC
A AL
Start5 GHz Stop 5.15 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/22/2009 7:18:35 PM

Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.21 Radiated spurious emission measurements at the band edges in 5.0 -5.15 GHz range at low carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
B e R
Mkr1 5.067125 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 55.92 dBpvim
Peak
Log
10
dB/ 1
WWMWWWWWWWWWWWWW

Start5 GHz
#Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.22 Radiated spurious emission measurements at the band edges in 5.0 —-5.15 GHz range at low carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

Ref80 dBpv/m

#Atten 0 dB  Ext PG -15 dB

5260 MHz
5 MHz
64QAM
Average

Mkr1 5.053625 GHz
44.83 dBp/m

Start5 GHz
#Res BW 1 MHz

Stop 5.15 GHz

#VBW 1 kHz Sweep 195.9 ms (401 pts)
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Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 7:18:35 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.138750 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -10 dB 53.26 dBp/m

W1 52

53 FC

AAA

Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.033750 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -10 dB 42.5 dBpvim
Peak
Log
10
dB/
DI <1> ——
54.0
dBpvim
W1l G2
53 FC
A AL
Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)

Plot 7.9.23 Radiated spurious emission measurements at the band edges in 5.0 —5.15 GHz range at mid carrier frequency,

Plot 7.9.24 Radiated spurious emission measurements at the band edges in 5.0 -5.15 GHz range at mid carrier frequency,
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Test procedure: Public notice DA 00-705

Compliance
Date & Time: 9/22/2009 7:18:35 PM

Test mode: Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.25 Radiated spurious emission measurements at the band edges in 5.0 —-5.15 GHz range at high carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.021000 GHz

Ref80 dBp\/m #Atten 0 dB  Ext PG -10 dB 59.98 dBpi/m

Start5 GHz
Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.26 Radiated spurious emission measurements at the band edges in 5.0 —-5.15 GHz range at high carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.023625 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -10 dB 46.13 dBpv/im
Peak
Log
10
dB/
DI m«/"‘/x\m«“—« |
54.0
dBpvim
W1l G2
53 FC
A AL
Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)

Page 205 of 332



L

HERMON LABORATORIES

H Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Compliance
Date & Time: 9/22/2009 7:18:35 PM

Test mode: Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.27 Radiated spurious emission measurements at the band edges in 5.35 —-5.46 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
Bl R
Mkr1 5.391525 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 57.16 dBpv/im
Peak
Log
10
dB/ !
WWWWMAWWMW
DI
740
dBpvim
W1 52
53 FC
AAA
Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.28 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 5.387675 GHz

Ref80 dBpv/m #Atten 0 dB  Ext PG -15 dB 44.87 dBpv/m

> =

Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
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Plot 7.9.29 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at mid carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5300 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.376125 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 57.39 dBpv/m

Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.30 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at mid carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.376400 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 46.47 dBpvim
Peak
Log
10
dB/
-._,‘_44__‘_‘,_,,—-\/‘5\"“\-*\,
DI ]
54.0
dBpvim
W1l G2
53 FC
A AL
Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
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Test procedure: Public notice DA 00-705

Compliance
Date & Time: 9/22/2009 7:18:35 PM

Test mode: Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.31 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at mid carrier frequency,

horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.372825 GHz

Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 56.98 dBp/m

Start 5.35 GHz
#Res BW 1 MHz

Stop 5.46 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.32 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at mid carrier frequency,

horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.376400 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 46.05 dBv/m
Peak
Log
10
dB/
[ ——
DI |
540
dBpvim
M1 52
53 FC
A AL
Start 5.35 GHz Stop 5.46 GHz

#Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
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Plot 7.9.33 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5340 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.351100 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 58.8 dBvim

Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.34 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.350000 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 48.28 dBpvim

Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
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Test procedure: Public notice DA 00-705
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Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.35 Radiated spurious emission measurements at the band edges in 5.35 —-5.46 GHz range at high carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.417375 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 62.43 dBp/m

Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.36 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier frequency,
horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.350000 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 48.8 dBpim

Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
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Plot 7.9.37 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5265 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
i Agilent  14:28:32 15 Sep 2003 R T
Mkr1 5.25000 GHz
Ref 9 dBm #Atten0 dB  Ext PG 21 dB 45.47 dBm
Peak
Log
10
dB/
DI
:;-5 R LA (VN LA A s T
m
V1 82
S3 FC
AA
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.38 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM

i Agllent  14:18:09 15 Sep 2003

R T

Ref 9 dBm #Atten 0 dB Ext PG 21 dB

Mkr1 5.25000 GHz
43.24 dBm

Peak
Log

10
dB/

DI

415
dBm

V1 82
S3 FC|

Start5.15 GHz
#Res BW 1 MHz #VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/22/2009 7:18:35 PM

Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 14.5 dBi antenna

Plot 7.9.39 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
- Agllent  14:17:36 15 Sep 2009 R T
Mkr1 5.249950 GHz
Ref 9 dBm #Atten 0 dB  Ext PG 21 dB 42.11 dBm
Peak
Log
10
dB/
] [
415 N)HJN
dBm W iy iy Mg ot A
Vi 82
§3 FC
AA
Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.9.40 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
i Agllent  14:18:31 15 Sep 2003 R T
Mkr1 5.249775 GHz
Ref 9 dBm #Atten 0 dB  Ext PG -21 dB -56.51 dBm
#Samp
Log
10
dB/
DI
415 1
dBm 2
1P|;|lﬁ|;;’g it T P il
W1 s2
S3 FS
AR
Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)
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Test mode: Compliance .

Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

7.10 Band edge spurious emission measurements with 14.5 dBi integral antenna,
MIMO mode

7.10.1 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.10.1, Table 7.10.2.

Table 7.10.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | \ntenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 14.5 1000 -41.50

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.10.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average
Above 1000 74.0 54.0

Frequency, MHz

7.10.2 Conducted spurious emission test

7.10.2.1 This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.10.1.

7.10.2.2 The EUT and measurement equipment were arranged as shown on Figure 7.10.1.

7.10.2.3 Test results are shown in the Table 7.10.3 and the associated plots.

7.10.3 Radiated spurious emission test

7.10.3.1 This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.10.2.

7.10.3.2 The EUT and measurement equipment were arranged as shown on Figure 7.10.2.

7.10.3.3 Test results are shown in the Table 7.10.4 and the associated plots.
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Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Figure 7.10.1 Setup for conducted spurious emissions

EUT »  Attenuator > Spectrum
analyzer

Figure 7.10.2 Setup for spurious emission field strength measurements above 1000 MHz
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Table 7.10.3 Conducted spurious emission test results at low edge
ASSIGNED FREQUENCY RANGE:

5250 — 5350 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA - Antenna o A
Fre;]nu::cy, Modulation | Detector ?WB'_‘:\ZI ’ resging, dBLrInTI\II:i-Iz ass_embly dBErI:/ll:\’III:Iz MaLgBm ’ Verdict
m gain, dBi
5249.450 64QAM Peak 5 -43.13 -27 14.5 -28.63 -1.63 Pass
5249.225 64QAM Average -56.21 -27 14.5 -41.71 -14.71 Pass
5239.250 64QAM Peak 10 -47.35 -27 14.5 -32.85 -5.85 Pass

* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL2780

| HL2883 |

HL 3176 |

Full description is given in Appendix A.
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Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: MIMO mode, 14.5 dBi antenna

Table 7.10.4 Field strength of spurious emissions at high edge

ASSIGNED FREQUENCY RANGE: 5.25-5.35 GHz
TEST DISTANCE: 3m
MODULATION: 64QAM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide

. Antenna . ‘eak field strength(VBW=3 MH:z Average field strength(VBW=10 Hz)

requency . Azimuth — . : — - .

MHz solarizatior | 1€19M | segrees: Nleasured | Limit, | Margin, | Neasured | ‘alculatec | Limit, | Vlargin | Verdicl
m dB(uV/m) | iB(uV/im dB** dB(uV/m) | dB(uV/m) | iB(uV/m | dB***
10 MHz EBW

Low carrier frequenc)
4859.100 | Vertical 1.2 010 56.65 74.00 | -17.35 47.19 42.76 54.00 | -11.24

5350.00 | Vertical 1.1 000 57.02 74.00 | -16.98 46.49 42.06 54.00 | -11.94 Pass
Mid carrier frequency
4945.300 | Vertical 1.1 000 56.65 74.00 | -17.35 45.53 41.10 54.00 | -12.90 Pass

5374.475 | Horizontal | 1.0 010 62.06 74.00 | -11.94 48.55 44.12 54.00 | -9.88

High carrier frequenc

5039.500] Vertical 1.1 000 56.86 74.00 | -17.14 45.18 40.75 54.00 | -13.25

5350.00 | Vertical 1.2 020 65.83 74.00 -8.17 50.11 45.68 54.00 | -8.32 | Pass

5413.525 | Horizontal | 1.1 000 63.12 74.00 | -10.88 49.91 45.48 54.00 | -8.52
5 MHz EBW

Mid carrier frequency
5376.950 | Horizontal | 1.0 | 000 | 6333 | 74.00 | -1067 | 5142 | 46.99 | 54.00 | -7.01 | Pass
High carrier frequenc

5350.00 | Vertical 1.1 010 60.48 74.00 | -13.52 46.91 42.48 54.00 | -11.52 Pass
5415.450 | Horizontal | 1.1 000 62.92 74.00 | -11.08 51.57 47.14 54.00 | -6.86
*- EUT front panel refers to 0 degrees position of turntable.
** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** - Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)
Table 7.10.5 Average factor calculation
Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3 5 -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration _ Burst duration

Average factor =20xlo
gef gm[ Pulse period  Train duration

X Number of bursts within pulse trainj

for pulse train longer than 100 ms: Pulseduration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within 100 msj

Pulse period 100ms

Reference numbers of test equipment used
[ HLO0554 | HL1521 | HL1984 [ HL3122 | HL3616 |
Full description is given in Appendix A.
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Test procedure: Public notice DA 00-705
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PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.1 Radiated spurious emission measurements at the band edges in 4.5 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 4.8591 GHz

Ref 80 dBp+/m #Atten 0 dB  Ext PG -15 dB 56.65 dBp/m

Stop 5.15 GHz
Sweep 4 ms (401 pts)

Start 4.5 GHz

#Res BW 1 MHz VBW 3 MHz

Plot 7.10.2 Radiated spurious emission measurements at the band edges in 4.5 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 4.9989 GHz
Ref 80 dBpvim #Atten 0 dB  Ext PG -15 dB 47.19 dBpvim
Peak
Log
10
dB/
N S 1 N
] et nan i IR RO N —
54.0
dBpv/m
W1 52
33 FC
A AA
Start 4.5 GHz Stop 5.15 GHz

#Res BW 1 MHz HVBW 1 kHz Sweep 849 ms (401 pts)
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Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.3 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at mid carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz

CHANNEL BANDWIDTH 10 MHz

MODULATION: 64QAM

DETECTOR: Peak
e R

Mkr1 4.9453 GHz

Ref 80 dByuv/im #Atten 0 dB  Ext PG -15 dB 56.65 dBp/m
Peak
Log
10
dB/ Ey

dBpiv/m

W1 52

53 FC

A AR

Start 4.5 GHz Stop 5.15 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.4 Radiated spurious emission measurements at the band edges in 4.5 -5.15 GHz range at mid carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 4.9989 GHz
Ref 80 dBpvim #Atten 0 dB  Ext PG 15 dB 45.53 dBpv/im

Start 4.5 GHz Stop 5.15 GHz
#Res BW 1 MHz HVBW 1 kHz Sweep 849 ms (401 pts)
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Test procedure: Public notice DA 00-705

Test mode:
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Compliance Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.5 Radiated spurious emission measurements at the band edges in 4.5 — 5.15 GHz range at high carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak
e R
Mkr1 5.0395 GHz
Ref 80 dByuv/im #Atten 0 dB  Ext PG -15 dB 56.86 dBp/m
Peak
Log
10
dB/ 1

Start 4.5 GHz
#Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.6 Radiated spurious emission measurements at the band edges in 4.5 — 5.15 GHz range at high carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 4.9989 GHz

Ref 80 dBp+/m #Atten 0 dB Ext PG 15 dB 45.18 dBpy/m

Start 4.5 GHz Stop 5.15 GHz
#Res BW 1 MHz HVBW 1 kHz Sweep 849 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.7 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.362650 GHz
Ref 80 dBp+/m #Atten 0 dB  Ext PG -15 dB 57.02 dBp/m

Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.8 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.350000 GHz
Ref 80 dBpvim #Atten 0 dB  Ext PG -15 dB 46.49 dBvim
Peak
Log
10
dB/
DI : |
54.0
dBpv/m
W1 52
33 FC
A AA
Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz HVBW 1 kHz Sweep 143.7 ms (401 pts)
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Date of Issue: 9/24/2009

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/23/2009 9:09:54 AM Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.9 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at mid carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.374475 GHz

Ref 80 dBp+/m #Atten 0 dB  Ext PG -15 dB 62.06 dBp/m

Start 5.35 GHz
#Res BW 1 MHz

Stop 5.46 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.10 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at mid carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 5.379425 GHz

Ref 80 dBp+/m #Atten 0 dB Ext PG 15 dB 48.55 dBpy/m

Start 5.35 GHz Stop 5.46 GHz
#Res BW 1 MHz HVBW 1 kHz Sweep 143.7 ms (401 pts)
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance Verdict:

Date & Time:

9/23/2009 9:09:54 AM

PASS

Temperature: 32 °C

Air Pressure: 1013 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.11 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier

frequency,
vertical & horizontal antenna polarization
CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.350000 GHz
Ref 80 dBpvim 65.83 dBpv/m
Peak

Log |
10
v w
e A i S i My

DI
74.0
dBpiv/m

#Atten 0 dB  Ext PG 15 dB

W1 52
33 FC

Start 5.35 GHz
#Res BW 1 MHz

Stop 5.46 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.12 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier

frequency,
vertical & horizontal antenna polarization
CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr2 5.413525 GHz
Ref 80 dBpv/m #Atten 0 dB Ext PG -15 dB 49.91 dBp/m
Peak
Log
10 ES =
[1: T2 R 2 —]
DI
54.0
dBpvin
Start 5.35 GHz Stop 5.46 GHz

HVBW 1 kHz
X podis
5350000 GHz
5413626 GHz

#Res BW 1 MHz
Marker Trace Type
1 0] Freg
2 ] Freq

Sweep 143.7 ms (401 pts)
Amplitude
5011 dByvim
40.01 dByM/m
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Date of Issue: 9/24/2009

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/23/2009 9:09:54 AM Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.13 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.068250 GHz

Ref 80 dBp+/m #Atten 0 dB  Ext PG -15 dB 55.58 dBpy/m

Start 5 GHz
Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.14 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 5.037875 GHz

Ref 80 dBp+/m #Atten 0 dB Ext PG 15 dB 43.53 dBp/m

Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz HVBW 1 kHz Sweep 195.9 ms (401 pts)
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Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/23/2009 9:09:54 AM Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.15 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at mid carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.041250 GHz

Ref 80 dBp+/m #Atten 0 dB  Ext PG -15 dB 55.46 dBp/m

Start 5 GHz
Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.16 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at mid carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 5.058125 GHz

Ref 80 dBp+/m #Atten 0 dB Ext PG 15 dB 43.69 dBp/m

-

Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz HVBW 1 kHz Sweep 195.9 ms (401 pts)
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Date of Issue: 9/24/2009

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/23/2009 9:09:54 AM Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.17 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at high carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.022125 GHz

Ref 80 dBp+/m #Atten 0 dB  Ext PG -15 dB 55.81 dBpy/im

Start 5 GHz
Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.18 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at high carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 5.046875 GHz

Ref 80 dBp+/m #Atten 0 dB Ext PG 15 dB 43.57 dBpyvim

Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz HVBW 1 kHz Sweep 195.9 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.19 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz

CHANNEL BANDWIDTH 5 MHz

MODULATION: 64QAM

DETECTOR: Peak
e R

Mkr1 5.379975 GHz

Ref 80 dByuv/im #Atten 0 dB  Ext PG -15 dB 56.87 dBpv/m
Peak
Log
10
dB/ 1

dBpiv/m

W1 52

53 FC

A AR

Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.20 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.413250 GHz
Ref 80 dBpvim #Atten 0 dB  Ext PG -15 dB 44.09 dBv/m
Peak
Log
10
dB/
o S VORI RO . 2 A
54.0
dBpv/m
W1 52
33 FC
A AA
Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz HVBW 1 kHz Sweep 143.7 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.21 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at mid carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
e R
Mkr1 5.376950 GHz
Ref 80 dBpvim #Atten 0 dB  Ext PG -15 dB 63.33 dBpv/im
Peak
Log
10 N
¥ m
A N NIV N NI VWL SRR
DI
74.0
dBpiv/m
V1 52
53 FC
A AR
Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.22 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at mid carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5300 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.376675 GHz
Ref 80 dBpvim #Atten 0 dB  Ext PG 15 dB 51.42 dBpvim

dBpv/m

W1 52

33 FC

A AA

Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz HVBW 1 kHz Sweep 143.7 ms (401 pts)
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Date of Issue: 9/24/2009

H Report ID: ALVRAD_FCC.19997_20131.doc

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Verdict:

Date & Time: 9/23/2009 9:09:54 AM

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr2 5.350000 GHz

Ref 80 dBp+/m #Atten 0 dB  Ext PG -15 dB 60.48 dBp/m

T

n WWWM

dBpvin

Start 5.35 GHz Stop 5.46 GHz

Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Pods Amplitude

1 0] Freq
2 ] Freq

5.415480 GHz
£.350000 GHz

62.82 dBjVIm
B0.42 dBj/m

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr2 5.350000 GHz

Ref 80 dBp+/m #Atten 0 dB Ext PG 15 dB 46.91 dBpi/m

Start 5.35 GHz
Res BW 1 MHz HVBW 1 kHz

Marker Trace Type X podis
1 () Freq 54156175 GHz
2 U] Freq 5350000 GHz

Stop 5.46 GHz
Sweep 143.7 ms (401 pts)
Amplitude
51.57 dBPWm
48.91 dBV/m

Plot 7.10.23 Radiated spurious emission measurements at the band edges in 5.35 —-5.46 GHz range at high carrier frequency,

Plot 7.10.24 Radiated spurious emission measurements at the band edges in 5.35 —-5.46 GHz range at high carrier frequency,
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.25 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH

MODULATION:

5265 MHz
10 MHz
64QAM

#i Agilent 145410 15 Sep 2009

R T

Ref 24 dBm

#Atten 0 dB  Ext PG -26 dB

Mkr1 5.23925 GHz
47.31 dBm

Peak
Log

10
dBf

41.5
dBm

M1 52
§3 FC

Start 5.15 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)

Plot 7.10.26 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH

MODULATION:

5260 MHz
5 MHz
64QAM

50 Agilent  15:03:54 15 Sep 2009 R T
Mkr1 5.24975 GHz
Ref 20 dBm #Atten 0 dB  Ext PG -26 dB 43.94 dBm
#Peak
Log
10
dB/
rodeututpm i o b o el PRI PYU Y I ey
DI
415
dBm
M1 52
S3 FC
AA
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/23/2009 9:09:54 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 14.5 dBi antenna

Plot 7.10.27 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
5 Agilent  15:03:27 15 Sep 2009 R T
Mkr1 5.249450 GHz
Ref 20 dBm #Atten 0 dB Ext PG 26 dB 43.13 dBm
#Peak
Log
10
dB/ 1
g
i o Al st S
TLS
dBm
M1 52
§3 FC
AA
Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.10.28 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
5 Agilent  15:02:43 15 Gep 2009 R T
Mkr1 5.249225 GHz
Ref 20 dBm #Atten 0 dB Ext PG -26 dB -56.21 dBm
#Samp
Log
10
dB/
] | et
B T T LA
dBm
Phvg
100
W1 52
§3 FS
AA
Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 7:51:44 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

7.11 Band edge spurious emission measurements with 17 dBi external antenna, SISO
mode

7111 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.11.1, Table 7.11.2.

Table 7.11.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | intenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 17.0 1000 -44.0

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.11.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average
Above 1000 74.0 54.0

Frequency, MHz

7.11.2 Conducted spurious emission test

7.11.2.1 This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.11.1.

7.11.2.2 The EUT and measurement equipment were arranged as shown on Figure 7.11.1.

7.11.2.3 Test results are shown in the Table 7.11.3 and the associated plots.

7.11.3 Radiated spurious emission test

7.11.3.1 This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.11.2.

7.11.3.2 The EUT and measurement equipment were arranged as shown on Figure 7.11.2.

7.11.3.3 Test results are shown in the Table 7.11.4 and the associated plots.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 7:51:44 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

Figure 7.11.1 Setup for conducted spurious emissions

EUT »  Attenuator > Spectrum
analyzer

Figure 7.11.2 Setup for spurious emission field strength measurements above 1000 MHz

1.5m
an
Wi
'v—!'h' Test
l, antenna
4 \fTaceom -!::::;;:-._,
A s
m I
8P % Ferrites
Test distance
£
<
Wood ¥
ooden
EUT Test
table mif.na \
—3 ==
5 Flush
2 mounted
turn table
Ground plane

Auxilliary Power 22;0;;;:;
eauipment supply EMI receiver
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 7:51:44 PM Verdict: PASS

Temperature:

32°C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

Table 7.11.3 Conducted spurious emission test results at low edge
ASSIGNED FREQUENCY RANGE:

5250 — 5350 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA - Antenna o A
Fre;]nu::cy, Modulation | Detector ?WB'_‘:\ZI ’ resging, dBLrInTI\II:i-Iz ass_embly dBErI:/ll:\’III:Iz MaLgBm ’ Verdict
m gain, dBi
5249.925 64QAM Peak 5 -44.32 -27 17.0 -27.32 -0.32 Pass
5249.375 64QAM Average -58.29 -27 17.0 -41.29 -14.29 Pass
5250.00 64QAM Peak 10 -48.16 -27 17.0 -31.16 -4.16 Pass

* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL2780

| HL2883 | HL3176 |

Full description is given in Appendix A.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 7:51:44 PM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: SISO mode, 17 dBi antenna

Table 7.11.4 Field strength of spurious emissions at high edge

ASSIGNED FREQUENCY RANGE: 5.25-5.35 GHz
TEST DISTANCE: 3m
MODULATION: 64QAM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
. Antenna . ‘eak field strength(VBW=3 MH:z Average field strength(VBW=10 Hz)
requency . Azimuth — . : — - .
MHz solarizatior | 119N | jegrees' | Aeasured | Limit, | Margin, | Measured | :alculatec | Limit, | Wargin Verdict
m dB(uV/m) | iB(uV/im dB** dB(uV/m) | dB(uV/m) | iB(uV/m | dB***
| High carrier frequency 10 MHz EBW
5350.000 ] Vertical 1.1 010 70.10 74.00 -3.90 51.35 46.92 54.00 | -7.08 Pass
5413.800 | Horizontal | 1.0 000 68.33 74.00 -5.67 52.03 47.60 54.00 | -6.40
High carrier frequency 5 MHz EBW
5350.066 | Vertical 1.1 010 61.48 74.00 | -12.52 47.97 43.54 54.00 | -10.46 Pass
5419.850 | Horizontal | 1.0 000 65.08 74.00 -8.92 47.80 43.37 54.00 | -10.63
*- EUT front panel refers to 0 degrees position of turntable.
** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** - Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)
Table 7.11.5 Average factor calculation
Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3 5 -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

Pulse period  Train duration

for pulse train longer than 100 ms: Pulse duration  Burst duration

Average factor =20><10gm( X Number of bursts within 100 mSJ

Pulse period 100 ms

Reference numbers of test equipment used
[ HL0554 [ HL1521 | HL1984 [ HL3122 | HL3616 |
Full description is given in Appendix A.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 7:51:44 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

Plot 7.11.1 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.042750 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 57.86 dBp/m

M1 G2

53 FC

AAA

Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.11.2 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.018750 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 46.24 dBvim
Peak
Log
10
dB/
-~ ._.__Sll SOV R S
DI
54.0
dBpvim
M1 52
53 FC
A AL
Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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H Report ID: ALVRAD_FCC.19997_20131.doc

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Verdict:

Date & Time: 9/22/2009 7:51:44 PM

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr2 5.413800 GHz
Ref80 dBp\/m #Atten 10 dB Ext PG -15 dB 68.33 dBp/m

Peak 1 E

o WMMW

dB/

Start 5.35 GHz Stop 5.46 GHz

Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
Marker Tiace Type X fuis Amplitude
1 ) Freq 5350000 GHz 68,41 dBm
2 33} Freq 5413800 GHz 68,33 4B MM

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr2 5.408850 GHz
Ref 80 dBp\v/m #Atten 10 dB Ext PG -15 dB 52.03 dBpv/im

Start 5.35 GHz Stop 5.46 GHz

Res BW 1 MHz #VBW 30 Hz Sweep 4.789 s (401 pts)
Maker Trace Type E Bis Amplitude
1 [40] Freq 5350000 GHz 49.24 dB pm
z 1) Freq 5408850 GHz 52,03 dBym

Plot 7.11.3 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,

Plot 7.11.4 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,
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Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 7:51:44 PM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: SISO mode, 17 dBi antenna

Plot 7.11.5 Radiated spurious emission measurements at the band edges in 5.35 — 5.358 GHz range at high carrier
frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak
B R
Mkr1 5.35022 GHz
Ref80 dBuv/m #Atten 10dB  Ext PG 15 dB 70.1 dBpv/m
Peak
Log -
10
dB/ M%Mﬂ
M%"WW\MWMM-\WW
DI
740
dBpvim
M1 52
53 FC
A A
Start 5.35 GHz Stop 5.358 GHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.11.6 Radiated spurious emission measurements at the band edges in 5.35 — 5.358 GHz range at high carrier

frequency,
vertical & horizontal antenna polarization
CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.35002 GHz
Ref 80 dBp\v/m #Atten 10dB  Ext PG -15 dB 51.35 dBpv/im
Peak
Log
10
dB/
%W
DI ]
54.0
dBpvim
W oB2
53 FC
A AA
Start 5.35 GHz Stop 5.358 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 16.11 ms (401 pts)
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Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/22/2009 7:51:44 PM Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

Plot 7.11.7 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.138000 GHz

Ref80 dBp\/m #Atten 10 dB Ext PG -15 dB 54.52 dBpyim

Start5 GHz
Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.11.8 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 5.076125 GHz

Ref80 dBpv/m #Atten 10 dB Ext PG 15 dB 43.8 dBpvim

o=

Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode: Compliance

Verdict:

Date & Time:

9/22/2009 7:51:44 PM

PASS

Temperature: 32 °C

Air Pressure: 1013 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

Plot 7.11.9 Radiated spurious emission measurements at the band edges in 5.35 -5.46 GHz range at high carrier

frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH

MODULATION:
DETECTOR:

#Atten 10 dB

5340 MHz
5 MHz
64QAM
Peak

Mkr2 5.350275 GHz
62.17 dBp\im

Ext PG -15 dB

74.0
dBpvim

Start 5.35 GHz
||Res BW 1 MHz

Marker Trace
1 o
2 )

Stop 5.46 GHz
VBW 3 MHz Sweep 4 ms (401 pts)
Type X s Amplitude
Freg 5.419850 GHz 65.08 dBUWM
Freq 5350275 GHz 62,17 dBMm

Plot 7.11.10 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH

MODULATION:
DETECTOR:

5340 MHz
5 MHz
64QAM
Average

Mkr2 5.416825 GHz

Ref80 dBuv/m #Atten 10dB  Ext PG 15 dB 47.8 dBpv/m

Peak

Log

0 &

dB S j—

DI

54.0

dBpvin:

Start 5.35 GHz Stop 5.46 GHz

Res BW 1 MHz #VBW 100 Hz Sweep 1.437 s (401 pts)
Marker Trace Type s Amplitude

1 35 Freq
2 33} Freq

5350000 GHz
6410825 BHz

43,75 dB VM
473 dBVIm
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Test procedure: Public notice DA 00-705
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Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: SISO mode, 17 dBi antenna

Plot 7.11.11 Radiated spurious emission measurements at the band edges in 5.35 —5.358 GHz range at high carrier

frequency,
vertical antenna polarization
CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
A e R L
Mkr1 5.35066 GHz
Ref80 dBpv/m #Atten 10 dB  Ext PG 15 dB 61.48 dBpv/m

Peak

10 N

o WM
B O T YU SV RADU S SR P
DI
740
dBpvim
M1 52
53 FC
A A
Start 5.35 GHz Stop 5.358 GHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.11.12 Radiated spurious emission measurements at the band edges in 5.35 —5.358 GHz range at high carrier

frequency,
vertical antenna polarization
CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.35008 GHz
Ref 80 dBp\v/m #Atten 10dB  Ext PG -15 dB 47.97 dBpvim
Peak
Log
10
dB/
e
DI |
54.0
dBpvim
M1 52
53 FC
A AA
Start 5.35 GHz Stop 5.358 GHz
Res BW 1 MHz #VBW 100 Hz Sweep 160.1 ms (401 pts)
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Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

Plot 7.11.13 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:

5265 MHz
10 MHz
64QAM

i Agilent  14:38:52 15 Sep 2003 R T
Mkr1 5.25000 GHz

Ref 9 dBm #Atten0 dB  Ext PG 21 dB 48.16 dBm
Peak
Log
10
dB/
DI
44.0 I L e B L L dav
dBm
M1 S2
S$3 FC

AA
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.11.14 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:

5260 MHz
5 MHz
64QAM

i Agllent  14:33:112 15 Sep 20038 R T
Mkr1 5.25000 GHz

Ref 9 dBm #Atten 0 dB  Ext PG -21 dB 46.15 dBm
Peak
Log
10
dB/
DI
44.0 /
B L Nt i, it Moteotbgoced
M1 §2
S3 FC

AR
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)
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Test procedure: Public notice DA 00-705
Test mode: Compliance .
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Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 17 dBi antenna

Plot 7.11.15 Conducted spurious emission measurements in 5240 — 5250 MHz range
5260 MHz

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5 MHz

64QAM

Peak

- Agllent  14:33:54 15 Sep 2009

R T

Mkr1 5.249925 GHz

Ref 9 dBm #Atten 0 dB  Ext PG 21 dB 44.32 dBm
Peak
Log
10
dB/
DI o
44.0
dBm L s ot e i e ""MJ
Vi 82
§3 FC
AA
Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

|
Plot 7.11.16 Conducted spurious emission measurements in 5240 — 5250 MHz range
5260 MHz

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5 MHz

64QAM

Average
i Agllent  14:34:30 15 Sep 2009

R T

Mkr1 5.249375 GHz

Ref 9 dBm #Atten 0 dB  Ext PG -21 dB -58.29 dBm
#Samp
Log
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dB/
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dBm o
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100
V1 82
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Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

7.12 Band edge spurious emission measurements with 17 dBi external antenna,
MIMO mode

7121 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.12.1, Table 7.12.2.

Table 7.12.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | \ntenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 17.0 1000 -44.0

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.12.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average
Above 1000 74.0 54.0

Frequency, MHz

7.12.2 Conducted spurious emission test

7.12.2.1 This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.12.1.

7.12.2.2 The EUT and measurement equipment were arranged as shown on Figure 7.12.1.

7.12.2.3 Test results are shown in the Table 7.12.3 and the associated plots.

7.12.3 Radiated spurious emission test

7.12.3.1 This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.12.2.

7.12.3.2 The EUT and measurement equipment were arranged as shown on Figure 7.12.2.

7.12.3.3 Test results are shown in the Table 7.12.4 and the associated plots.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Figure 7.12.1 Setup for conducted spurious emissions

EUT »  Attenuator > Spectrum
analyzer

Figure 7.12.2 Setup for spurious emission field strength measurements above 1000 MHz

1.5m
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'v—!'h' Test
l, antenna
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m I
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£
<
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EUT Test
table mif.na \
—3 ==
5 Flush
2 mounted
turn table
Ground plane

Auxilliary Power 22;0;;;:;
eauipment supply EMI receiver
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

9/22/2009 8:02:07 PM

Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Table 7.12.3 Conducted spurious emission test results at low edge
ASSIGNED FREQUENCY RANGE:

5250 — 5350 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA - Antenna o A
Fre;]nu::cy, Modulation | Detector ?WB'_‘:\ZI ’ resging, dBLrInTI\II:i-Iz ass_embly dBErI:/ll:\’III:Iz MaLgBm ’ Verdict
m gain, dBi
5249.925 64QAM Peak 5 -44.99 -27 17.0 -27.99 -0.99 Pass
5249.375 64QAM Average -57.24 -27 17.0 -40.24 -13.24 Pass
5249.84 64QAM Peak 10 -48.84 -27 17.0 -31.84 -4.84 Pass

* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL2780

HL2883 | HL3176 |

Full description is given in Appendix A.

Page 245 of 332




Report ID: ALVRAD_FCC.19997_20131.doc
I—II_ Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: MIMO mode, 17 dBi antenna

Table 7.12.4 Field strength of spurious emissions at high edge

ASSIGNED FREQUENCY RANGE: 5.25-5.35 GHz
TEST DISTANCE: 3m
MODULATION: 64QAM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
Antenna . ‘eak field strength(VBW=3 MH:z Average field strength(VBW=10 Hz)
requenc) . Azimuth — . : — - .
MHz solarizatior | 119N | jegrees' | Aeasured | Limit, | Margin, | Measured | :alculatec | Limit, | Wargin Verdict
m dB(uV/m) | iB(uV/im dB** dB(uV/m) | dB(uV/m) | iB(uV/m | dB***

| High carrier frequency 10 MHz EBW

5350.000 V 1.1 010 59.86 74.00 | -14.14 44.98 40.55 54.00 | -13.45 Pass
5414.350 H 1.0 000 66.96 74.00 -7.04 47.98 43.55 54.00 | -10.45

High carrier frequency 5 MHz EBW

5350.066 | V [ 11 ] o10 | 6435 | 7400 | 965 | 51.87 | 4744 | 54.00 | -6.56 | Pass
*- EUT front panel refers to 0 degrees position of turntable.
** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** . Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)

Table 7.12.5 Average factor calculation
Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3 5 -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration _ Burst duration

Average factor =20xlo
gef gm[ Pulse period  Train duration

X Number of bursts within pulse trainj

for pulse train longer than 100 ms: Pulseduration _ Burst duration

Pulse period 100ms

Average factor =20xlog,, [ X Number of bursts within 100 msj

Reference numbers of test equipment used
[ HLO554 | HL1521 | HL1984 | HL3122 | HL3616 |
Full description is given in Appendix A.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/22/2009 8:02:07 PM Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.1 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.035250 GHz

Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 55 dBpvim

Start5 GHz
Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.12.2 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average

Mkr1 5.036375 GHz

Ref80 dBpv/m #Atten 0 dB  Ext PG -15 dB 43.44 dBpyim

Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)

Page 247 of 332



il

HERMON LABORATORIES

Report ID: ALVRAD_FCC.19997_20131.doc

Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Verdict:

Date & Time: 9/22/2009 8:02:07 PM

PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.3 Radiated spurious emission measurements at the band edges in 5.35 -5.46 GHz range at high carrier

frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5335 MHz
10 MHz
64QAM
Peak

Ref 80 dBuv/m

#Atten 10 dB

Mkr1 5.414350 GHz
Ext PG -15 dB 66.96 dBpv/m

1

Start 5.35 GHz

Res BW 1 MHz
Maker Trace Type
1 33} Freq
z 1) Freq

Stop 5.46 GHz
VBW 3 MHz Sweep 4 ms (401 pts)
E Bis Amplitude
5414350 GHz 66,96 dB M
5350000 GHz 80,86 dB MM

Plot 7.12.4 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier

frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.408850 GHz
Ref 80 dBp\v/m #Atten 10dB  Ext PG -15 dB 47.98 dBpvim
Peak
Log
10 1
dB/ o /«——Q‘“—/H__ N —
DI
540
dBpvin
Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz #VBW 30 Hz Sweep 4.789 s (401 pts)
Ma':‘e’ Tz:;e :\rr:: a %E;ﬁzx:Hz a7 ESAdr; :_l,l’:‘\:e
z 1) Freq 5350000 GHz 44,88 dBm
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.5 Radiated spurious emission measurements at the band edges in 5.35 -5.358 GHz range at high carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.35022 GHz
Ref 80 dBpv/m #Atten 10 dB Ext PG -15 dB 65.15 dBp/m
Peak
Log

10
db/ M
MMMMWWWM

Start 5.35 GHz Stop 5.358 GHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.12.6 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.35008 GHz
Ref 80 dBpv/m #Atten 10 dB Ext PG 15 dB 46.89 dBpv/m
Peak
Log
10
dB/
e
DI T T T
54.0
dBpvim
M1 52
53 FC
A AL
Start 5.35 GHz Stop 5.358 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 16.11 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.7 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5260 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.121500 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 54.38 dBp/m

M1 G2

53 FC

AAA

Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.12.8 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.034875 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 43.14 dBpvim
Peak
Log
10
dB/
DI & —
54.0
dBpvim
M1 52
53 FC
A AL
Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.9 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5340

MHz

5 MHz
64QAM

Peak

Ref80 dBp\/m

#Atten 0 dB

Ext PG 20 dB

Mkr1 5.350275 GHz
67.39 dBp/m

Start 5.35 GHz
Res BW 1 MHz

VBW 3 MHz

Stop 5.46 GHz
Sweep 4 ms (401 pts)

Plot 7.12.10 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier
frequency,
vertical antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

Ref80 dBuv/m
Peak

5340

MHz

5 MHz
64QAM
Average

#Atten 0 dB

Ext PG 20 dB

Mkr1 5.350275 GHz
50.2 dBpv/m

Start 5.35 GHz
Res BW 1 MHz

#VBW 1 kHz

Stop 5.46 GHz
Sweep 143.7 ms (401 pts)
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance Verdict:

Date & Time:

9/22/2009 8:02:07 PM

PASS

Temperature: 32 °C

Air Pressure: 1013 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.11 Radiated spurious emission measurements at the band edges in 5.35 — 5.358 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.35002 GHz

Ref80 dBp\/m #Atten 0 dB Ext PG -20 dB 64.35 dBp/m

Start 5.35 GHz
Res BW 1 MHz

Stop 5.358 GHz

VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.12.12 Radiated spurious emission measurements at the band edges in 5.35 — 5.358 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.35014 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG 20 dB 51.87 dBpv/im
Peak
Log
10
dB/
w

Start 5.35 GHz Stop 5.358 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 16.11 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS

Temperature: 32 °C

Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.13 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
i Agilent  14:52:04 15 Sep 2003 R T
Mkr1 5.24950 GHz
Ref 24 dBm #Atten0 dB  Ext PG 26 dB 48.84 dBm
Peak
Log
10
dB/
DI
44.0
dBm
M1 S2
S$3 FC
AA
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.12.14 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
Z Agllent  15:04:55 15 Sep 2003 R T
Mkr1 5.24950 GHz
Ref 20 dBm #Atten 0 dB  Ext PG -26 dB 46.19 dBm
#Peak
Log
10
dB/
Lt PR Y R SV PURTER PRSI I VR b P e B
40
dBm
M1 §2
S3 FC
AR
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/22/2009 8:02:07 PM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humi

dity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 17 dBi antenna

Plot 7.12.15 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5260 MHz
5 MHz
64QAM
Peak

s Agllent  15:05:49 15 Sep 2009

R T

Ref 20 dBm

#Atten 0 dB Ext PG -26 dB

Mkr1 5.249775 GHz
-44.99 dBm

#Peak
Log

10
dB/

DI

44.0
dBm

M1 S2
§3 FC

Start 5.24 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)

Plot 7.12.16 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
i Agllent  15:08:25 15 Sep 2009 R T
Mkr1 5.249400 GHz
Ref 20 dBm #Atten 0 dB  Ext PG -26 dB -57.24 dBm
#Samp
Log
10
dB/
DI ?
D e A A A e s A e e

dBm

PAvg
100

W1 §2
S3 FS|

Start 5.24 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)
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Test specification: FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance _—
Date & Time: 9/23/2009 9:09:06 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

7.13 Band edge spurious emission measurements with 9.5 dBi external antenna,
SISO mode

7.13.1 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.13.1, Table 7.13.2.

Table 7.13.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | \ntenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 9.5 1000 -36.50

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.13.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average
Above 1000 74.0 54.0

Frequency, MHz

7.13.2 Conducted spurious emission test

7.13.2.1 This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.13.1.

7.13.2.2 The EUT and measurement equipment were arranged as shown on Figure 7.13.1.

7.13.2.3 Test results are shown in the Table 7.13.3 and the associated plots.

7.13.3 Radiated spurious emission test

7.13.3.1 This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.13.2.

7.13.3.2 The EUT and measurement equipment were arranged as shown on Figure 7.13.2.

7.13.3.3 Test results are shown in the Table 7.13.4 and the associated plots.
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Test specification: FCC section 15.407(b), Spurious emissions at band edges
Test procedure: Public notice DA 00-705
Test mode: Compliance Verdict: PASS

Date & Time: 9/23/2009 9:09:06 AM
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Figure 7.13.1 Setup for conducted spurious emissions

EUT »  Attenuator > Spectrum
analyzer

Figure 7.13.2 Setup for spurious emission field strength measurements above 1000 MHz
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2 mounted
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eauipment supply EMI receiver
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

9/23/2009 9:09:06 AM

Verdict: PASS

Temperature: 32 °C

Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Table 7.13.3 Conducted spurious emission test results at low edge

ASSIGNED FREQUENCY RANGE:

5250 — 5350 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA . Antenna .
Frequency, . f Limit, EIRP*, Margin**, .
MHz Modulation CBW, MHz resglr:g, dBm/MHz e;sasiﬁmdbé)i( dBm/MHz dB Verdict
5250.00 64QAM 5 -37.70 -27 9.5 -28.20 -1.20 Pass
5249.75 64QAM 10 -45.35 -27 9.5 -35.85 -8.85 Pass
ASSIGNED FREQUENCY RANGE: 5250 - 5350 MHz
DETECTOR USED: Average
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA . Antenna .
Frequency, . f Limit, EIRP*, Margin**, .
MHz Modulation CBW, MHz regg::g, dBm/MHz Zsasiﬁmdblil',‘i, dBm/MHz dB Verdict
5250.00 64QAM 5 -51.90 -27 9.5 -42.40 -15.40 Pass

* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL2780 |

HL 2883 |

HL 3176 |

Full description is given in Appendix A.
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

9/23/2009 9:09:06 AM

Verdict: PASS

Temperature: 32 °C

Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Table 7.13.4 Field strength of spurious emissions at high edge

ASSIGNED FREQUENCY RANGE:

TEST DISTANCE:
MODULATION:

TRANSMITTER OUTPUT POWER SETTINGS:

DETECTOR USED:

RESOLUTION BANDWIDTH:

5.25-5.35 GHz
3m
QPSK/64QAM
Maximum
Peak

1000 kHz

TEST ANTENNA TYPE: Double ridged guide
. Antenna a ‘eak field strength(VBW=3 MH:z Average field strength(VBW=10 Hz
re;]nu:znc) solarizatior | 1€i9ht :‘:;Tel:::', Neasured Li?nit(, Margin, Ileasured9 »alculatec T I(.imit, Vlar)gin Verdict

m dB(uv/m) | iBv/m | dB** | dB(uv/m) | dB(uV/m) | iIB(uV/m | dB***
10 MHz EBW
Low carrier frequency
5060.750] Vertical | 1.2 | 010 | 56.03 | 74.00 | -17.97 | 4451 | 40.08 | 54.00 | -13.92 | Pass
High carrier frequenc
5350.00 | Vertical 1.2 010 71.09 74.00 -2.91 55.97 51.54 54.00 | -2.46 Pass
5411.325 | Horizontal | 1.1 000 59.40 74.00 | -14.60 48.45 44.02 54.00 -9.98
5 MHz EBW
Low carrier frequency
5079.875] Vertical | 12 | 010 | 56.13 | 74.00 | -17.87 | 4456 | 40.13 | 54.00 | -13.87 | Pass
High carrier frequenc
5350.000 ] Vertical 1.2 010 68.05 74.00 -5.95 52.52 48.09 54.00 | -5.91 Pass
5414.900 | Horizontal | 1.1 000 61.15 74.00 | -12.85 48.78 44.35 54.00 -9.65
*- EUT front panel refers to 0 degrees position of turntable.
** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** - Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)
Table 7.13.5 Average factor calculation
Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3 5 - - -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms:

for pulse train longer than 100 ms:

Reference numbers of test equipment used

Average factor =20xlog,, [

Average factor =20xlog,, [

Pulseduration _ Burst duration ) . .
—— X—— — X Number of bursts within pulse train
Pulse period  Train duration

Pulse duration _ Burst duration
100ms

X Number of bursts within 100 ms
Pulse period

[ HL0554 |

HL 1521 |

HL 1984 |

HL3122 | HL3616 |

Full description is given in Appendix A.
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Test specification: FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance _—

Date & Time: 9/23/2009 9:09:06 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Plot 7.13.1 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5265 MHz

CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.060750 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 56.03 dBp/m

M1 G2
53 FC
AAA
CP
Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.13.2 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.056625 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 44.51 dBpvim
Peak
Log
10
dB/
o _
DI
54.0
dBpvim
M1 52
53 FC
A AL
Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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Test specification: FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Verdict: PASS

Date & Time: 9/23/2009 9:09:06 AM

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Plot 7.13.3 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr2 5.411325 GHz
59.4 dBuvim

Mkr1 5.35000 GHz

Ref 80 dBp\v/m #Atten0 dB  Ext PG .15 dB 71.09 dBpv/m  Ref 80 dBuv/m #Atten0 dB  Ext PG -15 dB

Peak | Peak i
Log Log z
fo 10 W,WM
ST VS S )
o M *
i B AT

DI DI
740 4.0
dBpvim dBpvim
W1 2 Start 5.35 GHz Stop 5.46 GHz
=3 Fo Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pis)
A A Maker Tiace Type X focis Amplitude

1 m Freq £.360000 GHz 68.95 dBpm

2 ) Freq 5411325 ¢Hz 504 dByim

Start5.35 GHz
Res BW 1 MHz

Stop 5.358 GHz

VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.13.4 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average

Report ID: ALVRAD_FCC.19997_20131.doc
Date of Issue: 9/24/2009

Mkr1 5.35000 GHz

Ref 80 dBpvim #Atten 0 dB Ext PG 15 dB 55.99 dBpvim

Peak

Mkr2 5.410500 GHz

Ref 80 dBuv/m #Atten 0 dB  Ext PG -15 dB 48.45 dBuv/m

Peak

Log Log |
10 o6 B
aBr asr e
P ]
—_—
DI I S a—
510 500
B v By
- Start 5.35 GHz Stop 5.46 GHz
=5 o Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (101 pis)
A AA Matker Tiace Tupe X s Amplitude
T I Frea 5 350000 6z 5557 dpysim
2 (0] Freg 5.410500 GHz 48,48 dBMm

Start5.35 GHz
Res BW 1 MHz

Stop 5.358 GHz

HVBW 1 kHz Sweep 16.11 ms (401 pis)
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Test specification: FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance _—
Date & Time: 9/23/2009 9:09:06 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: SISO mode, 9.5 dBi antenna

Plot 7.13.5 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.079875 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 56.13 dBpi/m

M1 G2
53 FC
AAA
CP
Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.13.6 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.070125 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 44.56 dBvim
Peak
Log
10
dB/
———
DI |
54.0
dBpvim
M1 52
53 FC
A AL
Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Verdict:

Date & Time: 9/23/2009 9:09:06 AM

PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Plot 7.13.7 Radiated spurious emission measurements at the band edges in 5.35 —-5.46 GHz range at high carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5340 MHz
5 MHz
64QAM
Peak

Ref 80 dBpv/m
Peak 1

Mkr2 5.414900 GHz

#Atten 0 dB  Ext PG -15 dB 61.15 dBpi/m

Log =
10 WWWWMM

dB/

Start 5.35 GHz
Res BW 1 MHz
Marker Tiace Type
1 ) Freq
2 33} Freq

Stop 5.46 GHz
VBW 3 MHz Sweep 4 ms (401 pts)
X fuis Amplitude
5350000 GHz 65.05 dB/m
5414200 GHz 61.15 dBj/m

Plot 7.13.8 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier frequency,
vertical antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr2 5.416275 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 48.78 dBpv/m
Peak
Log
10 I 2
dB/ ] —
DI
54.0
dBpvin
Start 5.35 GHz Stop 5.46 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)

1 [40] Freq
z 1) Freq

5350000 GHz
5416275 GHz

52,62 dBMm
46,75 dB WM
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Test specification: FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance _—
Date & Time: 9/23/2009 9:09:06 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Plot 7.13.9 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH

MODULATION:

5265 MHz
10 MHz
64QAM

2 Agllent  14:11:05 15 Sep 2009

R T

Ref .9 dBm

#Atten0 dB Ext PG 21 dB

Mkr1 5.24975 GHz
45.35 dBm
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Log
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dBm

M1 S82
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Start 5.15 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)

Plot 7.13.10 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH

MODULATION:

5260 MHz
5 MHz
64QAM

“ Agllent  14:13:10 15 Sep 2003

R T

Ref 9 dBm

#Atten 0 dB Ext PG 21 dB

Mkr1 5.25000 GHz
37.77 dBm
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Start 5.15 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/23/2009 9:09:06 AM

Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: SISO mode, 9.5 dBi antenna

Plot 7.13.11 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
- Agllent  14:13:56 15 Sep 2009 R T
Mkr1 5.249925 GHz
Ref 9 dBm #Atten 0 dB Ext PG 21 dB 38.1 dBm
Peak
Log
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dB/
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:g's i e PSR e Ry
Vi 82
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Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.13.12 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
i Agllent  14:14:26 15 Sep 20038 R T
Mkr1 5.249925 GHz
Ref 9 dBm #Atten 0 dB  Ext PG -21 dB 51.9 dBm
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Start 5.24 GHz Stop 5.25 GHz
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:08:59 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

7.14 Band edge spurious emission measurements with 9.5 dBi external antenna,
MIMO mode

7141 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.14.1, Table 7.14.2.

Table 7.14.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | \ntenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 9.5 1000 -36.50

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.14.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average
Above 1000 74.0 54.0

Frequency, MHz

7.14.2 Conducted spurious emission test

7.14.21 This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.14.1.

7.14.2.2 The EUT and measurement equipment were arranged as shown on Figure 7.14.1.

7.14.2.3 Test results are shown in the Table 7.14.3 and the associated plots.

7.14.3 Radiated spurious emission test

7.14.3.1 This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.14.2.

7.14.3.2 The EUT and measurement equipment were arranged as shown on Figure 7.14.2.

7.14.3.3 Test results are shown in the Table 7.14.4 and the associated plots.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:08:59 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

Figure 7.14.1 Setup for conducted spurious emissions

EUT »  Attenuator > Spectrum
analyzer

Figure 7.14.2 Setup for spurious emission field strength measurements above 1000 MHz
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

9/23/2009 9:08:59 AM

Verdict:

PASS

Temperature: 32 °C

Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

Table 7.14.3 Conducted spurious emission test results at low edge

ASSIGNED FREQUENCY RANGE: 5250 - 5350 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA . Antenna "
Fregnu::cy, Modulation CBW, MHz reading, dBLrInTI:IT,l-Iz assembly dgrlr?lll\’lll,-lz Margin**, dB Verdict
dBm gain, dBi
5250.00 64QAM 5 -44.4 -27 9.5 -34.9 -7.9 Pass
5250.00 64QAM 10 -38.35 -27 9.5 -28.85 -1.85 Pass
ASSIGNED FREQUENCY RANGE: 5250 — 5350 MHz
DETECTOR USED: Average
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA . Antenna
Frequency, . f Limit, EIRP*, _— .
MHz Y Modulation CBW, MHz regglr:g, dBm/MHz agsafﬁ,n:?Bw dBm/MHz Margin**, dB Verdict
5250.00 64QAM 10 -50.71 -27 9.5 -41.21 -14.21 Pass

* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL2780 | HL 2883

| HL3176

Full description is given in Appendix A.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/23/2009 9:08:59 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC
Remarks: MIMO mode, 9.5 dBi antenna

Table 7.14.4 Field strength of spurious emissions at high edge

ASSIGNED FREQUENCY RANGE: 5.25-5.35 GHz
TEST DISTANCE: 3m
MODULATION: 64QAM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
. Antenna . ‘eak field strength(VBW=3 MH:z Average field strength(VBW=10 Hz)
requency - Azimuth I - — - .
MHz solarizatior | 169N | degrees: | Measured | Limit, | Margin, | easured | ialculatec | Limit, | Viargin Verdict

m dB(uV/m) | iB(uV/im dB** dB(uV/m) | dB(uV/m) | iB(uV/m | dB***
High carrier frequency 10 MHz EBW
5350.000 ] Vertical 1.2 000 70.28 74.00 -3.72 55.20 50.77 54.00 -3.23

5409.950 | Horizontal | 1.0 | 120 | 59.65 | 74.00 | -14.35 | 47.87 | 43.44 | 54.00 | -10.56 | ~°°
High carrier frequency 5 MHz EBW
5350.000] Vertical 1.2 000 64.56 74.00 -9.44 49.26 44.83 54.00 | -9.17 Pass
5414.900 | Horizontal | 1.0 120 60.70 74.00 | -13.30 49.27 44.84 54.00 | -9.16
*- EUT front panel refers to 0 degrees position of turntable.
** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** - Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)
Table 7.14.5 Average factor calculation
Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3 5 -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration  Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

Pulse period  Train duration

Pulse duration % Burst duration
Pulse period 100 ms

for pulse train longer than 100 ms:

Average factor =20><10gm( X Number of bursts within 100 mSJ

Reference numbers of test equipment used
[ HLO554 | HL1521 | HL1984 | HL3122 | HL3616 |
Full description is given in Appendix A.
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Date of Issue: 9/24/2009

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Date & Time: 9/23/2009 9:08:59 AM Verdict:

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

Plot 7.14.1 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.050625 GHz

Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 54.91 dBpi/m

Start5 GHz
Res BW 1 MHz

Stop 5.15 GHz

VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.14.2 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.000000 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 43.74 dBpvim
Peak
Log
10
dB/
PR

Start5 GHz Stop 5.15 GHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

9/23/2009 9:08:59 AM Verdict:

PASS

Temperature: 32 °C

Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

Plot 7.14.3 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR: Peak

Ref 80 dBp\v/m
Peak ]

Mkr1 5.3500000 GHz

70.28 dBpv/m #Atten0 dB  Ext PG -15 dB

#Atten0 dB  Ext PG .15 dB Ref 80 dBv/m

Peak

Mkr2 5.409950 GHz
59.65 dByv/m

dB/

DI
740
dByivim

M1 52
53 FC

Start5.35 GHz
Res BW 1 MHz

Log Log <
o M 10
dB/

MWNWMWVMWNMMM

DI
740
dBvim

Start 5.35 GHz

Res BW 1 MHz VBW 3 MHz
Maer Trace Type Xsods
1 o Freq £:350000 GHz

2 ) Freq 5400050 GHz

Stop 5.359 GHz

VBW 3 MHz Sweep 5 ms (401 pts)

=z
MMMWWMMM

Stop 5.46 GHz
Sweep 4 ms (401 pts)

Amplitude
70.63 dBpm
50.85 dBpvim

Plot 7.14.4 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency,

vertical antenna polarization

CARRIER FREQUENCY 5335 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM

DETECTOR: Average

Ref 80 dBp\v/m
Peak

Mkr1 5.3504725 GHz
55.2 dBpv/m  Ref80 dBpv/m
Peak

#Atten0 dB  Ext PG .15 dB

#Atten0 dB  Ext PG -15 dB

Mkr2 5.413525 GHz
47.67 dBpv/m

Log Log |
10 10
B! B/ R - S
DI ol
540 54.0
dBpvim dBpvim
M1 2 Start 5.35 GHz Stop 5.46 GHz
3 FC Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
A A Matker Trace Type X pocis Amplitude
1 ) Freq 5360000 ¢Hz 250 dByim
2 o1 Freq 53525 GHz 4767 4B
Start5.35 GHz Stop 5.359 GHz
Res BW 1 MHz HVBW 1 kHz Sweep 16.11 ms (401 pis)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 9/23/2009 9:08:59 AM Verdict: PASS
Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

Plot 7.14.5 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak

Mkr1 5.058125 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 56.54 dBp/m

M1 G2

53 FC

AAA

Start 5 GHz Stop 5.15 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.14.6 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency,
vertical & horizontal antenna polarization

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr1 5.035625 GHz
Ref 80 dBp\v/m #Atten 0 dB  Ext PG -15 dB 4475 dBpvim
Peak
Log
10
dB/
o —
DI
54.0
dBpvim
M1 52
53 FC
A AL
Center 5.075 GHz Span 150 MHz
Res BW 1 MHz #VBW 1 kHz Sweep 195.9 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance

Verdict:

Date & Time: 9/23/2009 9:08:59 AM

PASS

Temperature: 32 °C Air Pressure: 1013 hPa Relative Humidity: 45 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Peak
Bl R
Mkr2 5.412425 GHz
Ref80 dBp\/m #Atten 0 dB  Ext PG -15 dB 60.7 dByuvim

Peak _
Log

10 WWMW

dB/

Start 5.35 GHz Stop 5.46 GHz

Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
Marker Tiace Type X fuis Amplitude
1 ) Freq 5350000 GHz 64,56 dB m
2 33} Freq 5412425 GHz B0.7 dBpvim

vertical & horizontal antenna polarization

CARRIER FREQUENCY 5340 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
Mkr2 5.414900 GHz
Ref 80 dBp\v/m #Atten0 dB  Ext PG -15 dB 4927 dBpvim
Peak
Log
10 1 =

Start 5.35 GHz Stop 5.46 GHz

Res BW 1 MHz #VBW 1 kHz Sweep 143.7 ms (401 pts)
Maker Trace Type E Bis Amplitude
1 [40] Freq 5350000 GHz 49.26 dB pWm
z 1) Freq 5414300 GHz 48,27 dBjm

Mo Peak Found

Plot 7.14.7 Radiated spurious emission measurements at the band edges in 5.35 —-5.46 GHz range at high carrier frequency,

Plot 7.14.8 Radiated spurious emission measurements at the band edges in 5.35 —-5.46 GHz range at high carrier,
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Date of Issue: 9/24/2009

Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/23/2009 9:08:59 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

Plot 7.14.9 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
i Aglent  14:55:28 15 Sep 2009 R T
Mkr1 5.25000 GHz
Ref 24 dBm #Atten0 dB  Ext PG 26 dB 44.4 dBm
Peak
Log
10
dB/
L A g g st s gt
DI
36.5
dBm
M1 S82
S3 FC
AA
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.14.10 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:

5260 MHz
5 MHz
64QAM

i Agllent  14:58:44 15 Sep 2003

Ref 20 dBm

#Atten 0 dB  Ext PG -26 dB

Peak
Log

10

dB/

DI

36.5
dBm

M1 52
S3 FC|

Start 5.15 GHz
#Res BW 1 MHz

#VBW 3 MHz

R T
Mkr1 5.25000 GHz
-38.35 dBm
L, P At f
Stop 5.25 GHz

Sweep 4 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 9/23/2009 9:08:59 AM Verdict: PASS

Temperature: 32 °C Air Pressure: 1013 hPa

Relative Humidity: 45 % | Power Supply: 120 VAC

Remarks: MIMO mode, 9.5 dBi antenna

Plot 7.14.11 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5260 MHz
5 MHz
64QAM
Peak

s Agllent  15:00:59 15 Sep 2009

R T

Ref 20 dBm

#Atten 0 dB Ext PG -26 dB

Mkr1 5.250000 GHz
-36.81 dBm

Peak
Log

10

dB/

DI

-36.5
dBm

M1 S2
§3 FC

Start 5.24 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)

Plot 7.14.12 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY
CHANNEL BANDWIDTH
MODULATION:
DETECTOR:

5260 MHz
5 MHz
64QAM
Average

i Agllent  15:01:34 15 Sep 2003

R T

Ref 20 dBm

#Atten 0 dB  Ext PG -26 dB

Mkr1 5.249225 GHz
50.71 dBm

#Samp
Log

10

dB/

O

DI

36.5
dBm

PAvg
100

W1 §2
S3 FS|

Start 5.24 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.25 GHz
Sweep 4 ms (401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 11/12/2009 12:24:57 PM Verdict: PASS
Temperature: 26.0 °C  Air Pressure: 1013 hPa Relative Humidity: 59 % | Power Supply: 120 VAC

Remarks: MIMO mode, 6.5 dBi antenna

7.15 Band edge spurious emission measurements with 6.5 dBi external antenna,
MIMO mode

7.15.1 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.15.1, Table 7.15.2.

Table 7.15.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | intenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 5.8 1000 -32.8

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.15.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average
Above 1000 74.0 54.0

Frequency, MHz

7.15.2 Conducted spurious emission test

7.15.2.1 This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.15.1.

7.15.2.2 The EUT and measurement equipment were arranged as shown on Figure 7.15.1.

7.15.2.3 Test results are shown in the Table 7.15.3 and the associated plots.

7.15.3 Radiated spurious emission test

7.15.3.1 This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.15.2.

7.15.3.2 The EUT and measurement equipment were arranged as shown on Figure 7.15.2.

7.15.3.3 Test results are shown in the Table 7.15.4 and the associated plots.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705

Test mode: Compliance .

Date & Time: 11/12/2009 12:24:57 PM Verdict: PASS
Temperature: 26.0 °C  Air Pressure: 1013 hPa Relative Humidity: 59 % | Power Supply: 120 VAC

Remarks: MIMO mode, 6.5 dBi antenna

Figure 7.15.1 Setup for conducted spurious emissions

EUT »  Attenuator »  Spectrum
analyzer

Figure 7.15.2 Setup for spurious emission field strength measurements above 1000 MHz

| 1.5m
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

11/12/2009 12:24:57 PM

Verdict: PASS

Temperature: 26.0 °C

Air Pressure: 1013 hPa

Relative Humidity: 59 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 6.5 dBi antenna

Table 7.15.3 Conducted spurious emission test results at low edge

ASSIGNED FREQUENCY RANGE:

5250 — 5350 MHz

DETECTOR USED: Peak
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA . Antenna " -
Fre;]nu:zncy, Modulation ?VIBI-‘I’: ’ regging, dBLrInTI\I:,I-Iz ass_embly d;':,;hz Ma’rg|Bn Verdict
m gain. dBi
5250.00 64QAM 5 -33.50 -27 5.8 -27.70 -0.30 Pass
5250.00 64QAM 10 -35.79 -27 5.8 -29.99 -2.99 Pass
ASSIGNED FREQUENCY RANGE: 5250 — 5350 MHz
DETECTOR USED: Average
RESOLUTION BANDWIDTH 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
MODULATING SIGNAL: OFDM
SA N Antenna .
F . CBW g Limit EIRP* M i .
re;;nu:zncy, Modulation MHz, re:gmg, dBrInTI\III,I-Iz ass_embly dBmIMI,-Iz a,rg|Bn Verdict
m gain. dBi
5250.00 64QAM 10 -45.25 -27 5.8 -39.45 -12.45 Pass
* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP — specified limit.
Reference numbers of test equipment used
[ HL2909 | HL2952 | HL3439 [ HL3440 |

Full description is given in Appendix A.
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 11/12/2009 12:24:57 PM Verdict: PASS

Temperature: 26.0 °C  Air Pressure: 1013 hPa Relative Humidity: 59 % | Power Supply: 120 VAC
Remarks: MIMO mode, 6.5 dBi antenna

Table 7.15.4 Field strength of spurious emissions at high edge

ASSIGNED FREQUENCY: 5.25-5.35 GHz
TEST DISTANCE: 3m
MODULATION: 64QAM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
Frequency Antenna Azimuth Peak field strength(VBW=3 MHz) Average field strength(VBW=1 kHz) )
MHz ,Polarization Height, degrees; Measured,| Limit, | Margin, |Measured, |Calculated,| Limit, | Margin, | Verdicl
m dB(uV/m) |dB(uV/m)| dB** dB(uV/m) | dB(uV/m) |dB(uV/m)| dB***
High carrier frequency 10 MHz EBW
5350.000 | v | 12 ] o000 | 7202 | 7400 | 198 | 5655 | 5212 | 54.00 | -1.88 | Pass
High carrier frequency 5 MHz EBW
5350.000 | v [ 1.2 ] o000 | 6942 | 7400 | -458 | 5538 | 5095 | 54.00 | -3.05 | Pass

Note: All plots provided for test antenna vertical polarization as represented the worst case of emissions.
*- EUT front panel refers to 0 degrees position of turntable.

** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** . Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)

Table 7.15.5 Average factor calculation

Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3 5 -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

X
Pulse period  Train duration

for pulse train longer than 100 ms: Pulse duration _ Burst duration

Average factor =20><10g|0[ X Number of bursts within 100 ms]

Pulse period 100 ms
Reference numbers of test equipment used

[ HL2016 | HL2017 | HL2432 | HL2883 | HL2909 | HL3531 | [
Full description is given in Appendix A.
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date & Time:

11/12/2009 12:24:57 PM

Temperature: 26.0 °C

Air Pressure: 1013 hPa

Relative Humidity: 59 % | Power Supply: 120 VAC

Remarks: MIMO mode, 6.5 dBi antenna

Plot 7.15.1 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR Peak
i Agilent  12:49:35 Nov 12,2009 R T
Mkr1 5.135375 GHz
Ref 80 dByivim #Atten 0 dB  Ext PG -10 dB 52.34 dBuvm

Peak

DI
740
dBpvYm

M1 52
53 FC
AAA

Start 5 GHz
#Res BW 1 MHz

Stop 5.15 GHz
Sweep 4 ms (401 pts)

VBW 3 MHz

Plot 7.15.2 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
DETECTOR Average
i Agilent  12:48:59 Mov 12, 2002 E T
Mkr1 5.061125 GHz
Ref 80 dBp//m #Atten0dB  ExtPG -10 dB 41.61 dBpim
Peak
Log
10
dBf
o el e
54.0
dBpvm
M1 52
53 FC
A AR
Start 5 GHz Stop 5.15 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 121.9 ms {401 pts)
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Test specification:  FCC section 15.407(b), Spurious emissions at band edges

Test procedure: Public notice DA 00-705
Test mode: Compliance .
Date & Time: 11/12/2009 12:24:57 PM Verdict: PASS

Temperature: 26.0 °C  Air Pressure: 1013 hPa Relative Humidity: 59 % | Power Supply: 120 VAC
Remarks: MIMO mode, 6.5 dBi antenna

Plot 7.15.3 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency
CARRIER FREQUENCY 5335 MHz

CHANNEL BANDWIDTH 10 MHz

MODULATION: 64QAM

DETECTOR Peak

i Agllent 12:58:08 Mov 12, 2009 R T S Agllent 125741 Mov 12, 2009 R T
Mkr1 5.350275 GHz Mkr1 5.3504950 GHz

Ref80 dB./m #Atten 0 dB  Ext PG -19 dB 71.79 dBp/im  Ref 80 dBpv/m #Atten 0 dB  Ext PG -19 dB 72.02 dBp\im
Peak Peak 1
Log Log
I w 10 %
a8/ SRRV NS SN VA PEI T e AT LL R e RV AR U A P
DI DI
740 70
dBpvim dBpvim
M1 52 W1 82
53 FC S3 FC
AAR AAR
Start 5.35 GHz Stop 5.46 GHz Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts) #Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.15.4 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier frequency

CARRIER FREQUENCY 5335 MHz

CHANNEL BANDWIDTH 10 MHz

MODULATION: 64QAM

DETECTOR Average

i Agllent 12:55:23 Mov 12, 2009 R T i Agllent 12:57:10 Mov 12, 2009 R T
Mkr1 5.350550 GHz Mkr1 5.3504725 GHz
Ref80 dB./m #Atten 0 dB  Ext PG -19 dB 55.63 dBp\//m  Ref80 dBpv/m #Atten 0 dB  Ext PG -19 dB 56.55 dBy/im
Peak Peak
Log Log
10 10
dB/ | dB/ i
- ——

DI DI
54.0 54.0
dBpvim dBpvim
W1 82 M1 52
53 FC S3 FC
AAR AAR
Start 5.35 GHz Stop 5.46 GHz Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 89.36 ms (401 pts)  #Res BW 1 MHz #VBW 1 kHz Sweep 16.07 ms (401 pts)
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Plot 7.15.5 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency
CARRIER FREQUENCY 5260 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR Peak
i Agilent  12:45:05 Moy 12, 2002 E T
Mkr1 5.022500 GHz
Ref 80 dBpYm #Atten 0 dB  Ext PG -17 dB 60.52 dByvim
Peak
Log
10 N
dB/ u¢w~mamwh&;&wMMuvr¢«wuw
e A P T o B 3 e A A e R it
DI
74.0
dBpvYm
M1 52
53 FC
AAA
Start 5 GHz Stop 5.15 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.15.6 Radiated spurious emission measurements at the band edges in 5.0 — 5.15 GHz range at low carrier frequency

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR Average
i Agilent 1204618 Nov 12, 2009 E T
Mkr1 5.058875 GHz
Ref 80 dBp//m #Atten0dB  ExtPG -10 dB 42.01 dBpim
Peak
Log
10
dBf
DI ,,.,.;lm_.m.u SR RV R E————
540
dBpvm
M1 52
53 FC
A AR
Start 5 GHz Stop 5.15 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 121.9 ms {401 pts)
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Plot 7.15.7 Radiated spurious emission measurements at the band edges in 5.35 —5.47 GHz range at high carrier frequency

CARRIER FREQUENCY 5340 MHz

CHANNEL BANDWIDTH 5 MHz

MODULATION: 64QAM

DETECTOR Peak

S Agllent  12:40:15 Nov 12,2009 R T A0 Aglent 1214253 Nov 12,2009 R T
Mkr1 5.3500 GHz Mkr1 5.3500000 GHz

Ref 80 dBj\/m #Atten 0 dB  Ext PG A7 dB 63.83 dBiVim  Ref80 dByvim #Atten 0 dB  Ext PG A7 dB 69.42 dByivim
Peak Peak

Log Log
10 1 10
i w d8f NI e
(b P ot S g p T e A A P PO AT i s T T T

740 740

dBpvim dBpvim

M1 52 M1 52

53 FC S3 FC

AAR AAR

Start 5.35 GHz Stop 5.47 GHz Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts) #Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.15.8 Radiated spurious emission measurements at the band edges in 5.35 —5.47 GHz range at high carrier

frequency

CARRIER FREQUENCY 5340 MHz

CHANNEL BANDWIDTH 5 MHz

MODULATION: 64QAM

DETECTOR Average

%o Agilent  12:35:55 Now 12, 2009 R T i Agilent  12:10:42 Now 12, 2009 R T
Mkr1 53500 GHz Mkr1 5.3500000 GHz
Ref 70 dBv/m #Atten 0dB  Ext PG -18 dB 52.64 dBpv/m  Ref 70 dBpiv/m #Atten 0dB  Ext PG -13 dB 55.38 dByvim
Peak Peak
Log Log
10 1 10
dB/ dB/ ——
—_—

DI DI
54.0 54.0
dBpvim dBpvH
M1 52 M1 52
53 FC 53 FC
AAA AAA
Start 5.35 GHz Stop 5.47 GHz Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 97.49 ms (401 pts)  #Res BW 1 MHz #VBW 1 kHz Sweep 16.07 ms (01 pis)
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Plot 7.15.9 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM
i Agilent  15:54:07 Moy 11, 2009 E T
Mkr1 5.24975 GHz
Ref -10 dBm #Atten 0 dB  Ext PG 36 dB -35.79 dBm
Peak
Log

10
dB/

DI
27.0
dBm

M1 s2
83 FC

Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.15.10 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
i Agilent  15:48:23 Mov 11, 2009 E T
Mkr1 5.25000 GHz
Ref -10 dBm #Atten 0 dB  Ext PG -36 dB 335 dBm
Peak
Log
10
dB/
o, ot e e it s i e e Ao et A i Pl | awihacgn i, o
DI
270
dBm
V1 §2
S3 FC
AA
Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
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Test procedure: Public notice DA 00-705
Test mode: Compliance .
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Temperature: 26.0 °C  Air Pressure: 1013 hPa Relative Humidity: 59 %

| Power Supply: 120 VAC

Remarks: MIMO mode, 6.5 dBi antenna

Plot 7.15.11 Conducted spurious emission measurements in 5240 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz

CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
DETECTOR: Average
s Agilent 155018 Mov 11,2009 E T
Mkr1 5.249450 GHz
Ref 10 dBm #Atten 0 dB  Ext PG -36 dB 45.25 dBm
#Samp
Log
10
dB/
210 pereras s speene o ettt et ot
dBm
Phvg
100
W1 52
83 FS
AA
Start 5.24 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
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7.16 Band edge spurious emission measurements with 6.5 dBi external antenna,
SISO mode

7.16.1 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass
band of the antenna. Specification test limits are given in Table 7.16.1, Table 7.16.2.

Table 7.16.1 Radiated spurious emission test limits

Assigned frequency | EIRP of spurious, | intenna assembl Resolution Conducted spurious
range, MHz dBm/MHz gain, dBi y»andwidth, kH: | ‘missions limit*, dBm/MH
5250 - 5350 -27 5.8 1000 -32.8

* - Conducted limit = EIRP limit — Antenna assembly gain

Table 7.16.2 Radiated spurious emissions limits within restricted bands

Field strength at 3 m, dB(uV/m)***
Peak Average
Above 1000 74.0 54.0

Frequency, MHz

7.16.2 Conducted spurious emission test

7.16.2.1 This test was performed to measure conducted spurious emissions from the EUT near the band edges outside
restricted bands and within the pass band of the dedicated EUT’s antenna. Specification test limits are given in
Table 7.16.1.

7.16.2.2 The EUT and measurement equipment were arranged as shown on Figure 7.16.1.

7.16.2.3 Test results are shown in the Table 7.16.3 and the associated plots.

7.16.3 Radiated spurious emission test

7.16.3.1 This test was performed to measure radiated spurious emission from the EUT near the band edge within the
restricted bands. Specification test limits are given in Table 7.16.2.

7.16.3.2 The EUT and measurement equipment were arranged as shown on Figure 7.16.2.

7.16.3.3 Test results are shown in the Table 7.16.4 and the associated plots.
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Figure 7.16.1 Setup for conducted spurious emissions

EUT »  Attenuator »  Spectrum
analyzer

Figure 7.16.2 Setup for spurious emission field strength measurements above 1000 MHz
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Test specification:

FCC section 15.407(b), Spurious emissions at band edges

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

11/12/2009 12:24:57 PM

Verdict:

PASS

Temperature: 26.0 °C

Air Pressure: 1013 hPa

Relative Humidity: 59 %

| Power Supply: 120 VAC

Remarks: SISO mode, 6.5 dBi antenna

Table 7.16.3 Conducted spurious emission test results at low edge

ASSIGNED FREQUENCY RANGE:

5250 — 5350 MHz

DETECTOR USED: Peak

RESOLUTION BANDWIDTH 1000 kHz

VIDEO BANDWIDTH: 3000 kHz

MODULATING SIGNAL: OFDM

. . Antenna .
Frequency, . CBwW, SA reading, Limit, . EIRP*, Margin**, .
MHz Modulation |y, dBm dBm/MHz asse"&”g 9ain, | 4BmIMHz dB vl

5250.00 64QAM 5 -35.11 -27.00 5.8 -29.31 -2.31 Pass
5249.75 64QAM 10 -40.63 -27.00 5.8 -34.83 -7.83 Pass

* - EIRP = SA reading (dBm) + Antenna assembly gain
**- Margin = EIRP, dBm — specified limit.

Reference numbers of test equipment used

HL 2909

HL 2952

HL 3439

| HL 3440

Full description is given in Appendix A.
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Table 7.16.4 Field strength of spurious emissions at high edge

ASSIGNED FREQUENCY:

5.25-5.35 GHz
TEST DISTANCE: 3m
MODULATION: QPSK/64QAM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
Frequency, Antenna Azimuth Peak field strength(VBW=3 MHz) Average field strength(VBW=1 kHz) _
MHz ’Polarization Height, degrees; Measured,| Limit, Margin, | Measured, |Calculated,| Limit, | Margin, | Verdici
m dB(uV/m) |dB(uvim)| dB** | dB(uV/m) | dB(uV/m) |dB(uV/im)| dB***

10 MHz EBW

High carrier frequency

5350.00 | v | 12 1T o10 | 7206 | 7400 | 194 | 559 | 5153 | 54.00 | -247 | Pass
5 MHz EBW

High carrier frequency

5350.000 | V | 12 T o0 | 6864 | 7400 | 536 | 5411 | 4968 | 54.00 | -432 | Pass

Note: All plots provided for test antenna vertical polarization as represented the worst case of emissions.

*- EUT front panel refers to 0 degrees position of turntable.
** - Margin, dB = Measured, dB(uV/m) — Limit, dB(uV/m)
*** - Margin, dB = Calculated, dB(uV/m) — Limit, dB(uV/m)

Table 7.16.5 Average factor calculation

Transmission pulse Transmission burst Transmission Average
Duration, ms Period, ms Duration, ms Period, ms train duration, ms | factor, dB
3.0 5.0 - - - -4.43

*- Average factor was calculated as follows

for pulse train shorter than 100 ms:

for pulse train longer than 100 ms:

Average factor =20xlog,, [

Reference numbers of test equipment used

Average factor =20xlog,, [

Pulseduration _ Burst duration

Pulse period  Train duration

Pulse duration _ Burst duration

X Number of bursts within pulse trainj

Pulse period

X Number of bursts within 100 ms
100 ms ’

[ HL2016 | HL2017 | HL2432 | HL2883 | HL 3531

Full description is given in Appendix A.
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Temperature: 26.0 °C  Air Pressure: 1013 hPa Relative Humidity: 59 % | Power Supply: 120 VAC
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Plot 7.16.1 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier
frequency

CARRIER FREQUENCY 5335 MHz

CHANNEL BANDWIDTH 10 MHz

MODULATION: 64QAM

DETECTOR Peak

i Agilent  13:44:12 Nov 12, 2009 R T i Agllent 13:44:55 Mov 12, 2009 R T
Mkr1 5.350000 GHz Mkr1 5.3500000 GHz

Ref 80 dBu\im #Atten0dB  Ext PG -20 dB 72.47 dBpim  Ref 80 dBpv/m #Atten 0 dB  Ext PG 20 dB 72.06 dBp/fm
Peak 1 Peak 1
Log Log WW
10 10
8/ ot o K et bt o A DB %Ww
DI DI
74.0 740
dBpv/m dBpvim
M1 52 M1 52
53 FC S3 FC
A AA AAR
Start 5.35 GHz Stop 5.46 GHz Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts) #Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.16.2 Radiated spurious emission measurements at the band edges in 5.35 — 5.46 GHz range at high carrier
frequency

CARRIER FREQUENCY 5335 MHz

CHANNEL BANDWIDTH 10 MHz

MODULATION: 64QAM

DETECTOR Average

Ui Agilent  13:43:49 Nov 12, 2009 R T i Agllent 13:43:15 Mov 12, 2009 R T
Mkr1 5.350000 GHz Mkr1 5.3503825 GHz
Ref 80 dBu\im #Atten0dB  Ext PG -20 dB 55.84 dBp\/m  Ref 80 dBpv/m #Atten 0 dB  Ext PG 20 dB 55.96 dB/fm
Peak Peak
Log Log
10 10
dB/ | dB/
—e

DI DI
54.0 54.0
dBpv/m dBpvim
M1 52 M1 52
53 FC S3 FC
AAL AAA
Start 5.35 GHz Stop 5.46 GHz Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 89.36 ms (401 pts)  #Res BW 1 MHz H#VBW 1 kHz Sweep 16.07 ms {401 pts)
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Plot 7.16.3 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier

frequency

CARRIER FREQUENCY 5340 MHz

CHANNEL BANDWIDTH 5 MHz

MODULATION: 64QAM

DETECTOR Peak

i Agllent 13:34:19 Mov 12, 2009 R T i Agllent 13:33:52 Mov 12, 2009 R T
Mkr1 5.350275 GHz Mkr1 5.3500000 GHz

Ref 80 dByfm #Atten 0 dB  Ext PG -19 dB 67.56 dB/fm Ref80 dB./m #Atten 0 dB  Ext PG -19 dB 68.64 dBy\/im
Peak Peak
Log 1 Log I
10 10 ‘{%
B/ e b g bW o sciaimg A i, BT It ot gl Abosbo it e 31
DI DI
740 740
dBpvim dBpvim
M1 52 M1 52
53 FC 53 FC
AAR A AR
Start 5.35 GHz Stop 5.46 GHz  Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts) #Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.16.4 Radiated spurious emission measurements at the band edges in 5.35 —5.46 GHz range at high carrier

frequency

CARRIER FREQUENCY 5340 MHz

CHANNEL BANDWIDTH 5 MHz

MODULATION: 64QAM

DETECTOR Average

i Agilent  13:36:01 Nov 12, 2009 R T i Agllent 13:35:32 Mov 12, 2009 R T
Mkr1 5.350275 GHz Mkr1 5.3500675 GHz
Ref 80 dBu\im #Atten0dB  Ext PG -19 dB 53.88 dBp\//m  Ref80 dBpv/m #Atten 0 dB  Ext PG -19 dB 54.11 dBp/fm
Peak Peak
Log Log
10 10
dB/ dB/
< o2

DI DI
54.0 54.0
dBpv/m dBpvim
w1 52 M1 52
53 FC S3 FC
A AA AAR
Start 5.35 GHz Stop 5.46 GHz Start 5.35 GHz Stop 5.359 GHz
#Res BW 1 MHz #VBW 1 kHz Sweep 89.36 ms (401 pts)  #Res BW 1 MHz H#VBW 1 kHz Sweep 16.07 ms {401 pts)
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PASS

Temperature: 26.0 °C

Air Pressure: 1013 hPa Relative Humidity: 59 % | Power Supply: 120 VAC

Remarks: SISO mode, 6.5 dBi antenna

Plot 7.16.5 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5265 MHz
CHANNEL BANDWIDTH 10 MHz
MODULATION: 64QAM

e Agilent  15:17:25 Nov11, 2009 R T

Mkr1 5.24900 GHz
Ref -10 dBm #Atten 0 dB  Ext PG 31 dB 40.63 dBm

#Peak
Log

10

dB/

Dl oA oo Aot oo b e o it g s e o ’N”

270
dBm

M1 S2
S3 FC

Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms {401 pts)

Plot 7.16.6 Conducted spurious emission measurements in 5150 — 5250 MHz range

CARRIER FREQUENCY 5260 MHz
CHANNEL BANDWIDTH 5 MHz
MODULATION: 64QAM
G Agllent  15:28:29 Nov 11, 2009 R T
Mkr1 5.24975 GHz
Ref 10 dBm #Atten 0dB  Ext PG 31 dB -35.11 dBm
#Peak
Log

10
dB/

Dl e o S S WW\‘—\MWM‘/
2710
dBm

M1 S2
83 FC

Start 5.15 GHz Stop 5.25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms {401 pts)
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Remarks:

7.17 Frequency stability test

7171 General

This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given

in Table 7.17.1.

Table 7.17.1 Frequency stability limits

Assigned frequency band, MHz

Maximum allowed frequency displacement

5250 - 5350

Manufacturers of U-NII devices are responsible for ensuring
frequency stability such that an emission is maintained within the
band of operation under all conditions of normal operation as
specified in the users manual

7.17.2 Test procedure

7.17.2.1 The EUT was set up as shown in Figure 7.17.1, energized and its proper operation was checked.
7.17.2.2 The EUT power was turned off. Temperature within test chamber was set to the required one and a period of time
sufficient to stabilize all of the oscillator circuit components was allowed.

7.17.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then after 2, 5 and 10

minutes. The EUT was powered off.
7.17.2.4 The above procedure was repeated at the rest of the test temperatures and voltages as provided in Table 7.17.2.
7.17.2.5 Frequency displacement was calculated and compared with the limit as provided in Table 7.17.2.

Variable
power supply

Figure 7.17.1 Frequency stability test setup

Voltmeter

EUT
I

Attenuator

Spectrum

analyzer
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Table 7.17.2 Frequency stability test results
ASSIGNID FREQUENCY BAND: 5250 - 5350 MHz
NOMINAL POWER VOLTAGE: 120 VAC
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Frequency counter
RESOLUTION BANDWIDTH: 1 kHz
VIDEO BANDWIDTH: 3 kHz
‘emperature Voltage, Frequency, MHz Max frequency drift, Hz Jerdic
°Cc v Startup | 2™ min 5"min | 10" min Positive | Negative
Low frequency:
-40 Nominal 5260.004930 5260.004490 5260.004493 5260.003893 5468.00 0.00
20 Nominal +15% 5259.999462 5259.999452 5259.999435 5259.999415 0.00 -47.00
20 Nominal 5259.999562 5259.999497 5259.999474 5259.999462 100.00 0.00 Pass
20 Nominal -15% 5259.999338 5259.999318 5259.999292 5259.999261 0.00 -201.00
60 Nominal 5259.993771 5259.993738 5259.993724 5259.993714 0.00 -5748.00
High frequency:
-40 Nominal 5340.004678 5340.003575 5340.003174 5340.003236 5210.00 0.00
20 Nominal +15% 5339.999403 5339.999390 5339.999375 5339.999324 0.00 -144.00
20 Nominal 5339.999688 5339.999672 5339.999635 5339.999468 220.00 0.00 Pass
20 Nominal -15% 5339.999239 5339.999227 5339.999209 5339.999181 0.00 -287.00
60 Nominal 5339.994475 5339.994220 5339.993983 5339.993654 0.00 -5814.00
NOMINAL POWER VOLTAGE: 48 VDC
‘emperature Voltage, Frequency, MHz Max frequency drift, Hz Jerdic
°C v Statup | 2%min |  5"min | 10" min Positive | Negative
Low frequency:
20 Nominal +15% 5260.000443 5260.000434 5260.000419 5260.000347 0.00 -113.00
20 Nominal 5260.000486 5260.000479 5260.000472 5260.000460 26.00 0.00
20 Nominal -15% 5260.000314 5260.000271 5260.000172 5260.000055 0.00 -405.00
High frequency:
20 Nominal +15% 5340.000402 5340.000392 5340.000390 5340.000340 0.00 -188.00
20 Nominal 5340.000158 5340.000425 5340.000513 5340.000528 0.00 -370.00
20 Nominal -15% 5340.000326 5340.000270 5340.000178 5340.000043 0.00 -485.00
Lower measured* | Upper measured* Lower specified Upper specified A .
band edge, MHz band edge, MHz band edge, MHz band edge, MHz LowerMI\:I-iazrgm ’ UpperMI\:I-lazrgln ’
(Low Channel) (High Channel) (Low Channel) (High Channel)
5 MHz EBW, 5260.0 MHz
64QAM
5257.555 | 5342.460 | 5250.0 | 5350.0 | -7.555 | -7.54
10 MHz EBW, 5265.0 MHz
64QAM
5260.260 | 5339.770 | 5250.0 | 5350.0 | -10.26 | -10.23

* - Measured under normal test conditions at 26 dBc points
** - Margin = band edge — specified band edge

Note: The lowest frequency margin to the assigned band edges is 7540.0 kHz. Obtained maximum frequency drift is
—5.748 kHz for low channel and 5.210 kHz for high channel and are more than sufficient to guarantee that the intentional
emission will remain in the band over the entire operating range of the EUT.

Reference numbers of test equipment used
[ HL2909 | HL3286 | | | [
Full description is given in Appendix A.

Page 293 of 332



Report ID: ALVRAD_FCC.19997_20131.doc
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HERMON LABORATORIES

Test specification: FCC section 15.407(g), Frequency stability

Test procedure: 47 CFR, Section 2.1055

Test mode: Compliance _—

Date & Time: 512112009 40541 P Verdict: PASS

Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % Power Supply: 120 VAC
or 48 VDC

Remarks:

Plot 7.17.1 The 26 dB bandwidth test result at low frequency, 64QAM modulation, 5 MHz EBW
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Plot 7.17.2 The 26 dB bandwidth test result at high frequency, 64QAM modulation, 5 MHz EBW
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Date of Issue: 9/24/2009

Test specification:

FCC section 15.407(g), Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode:

Compliance

Date & Time:

9/21/2009 4:03:41 PM

Verdict:

PASS

Temperature: 25°C

Ai

r Pressure: 1015 hPa

Relative Humidity: 40 %

Power Supply: 120 VAC
or 48 VDC

Remarks:

Plot 7.17.3 The 26 dB bandwidth test result at low frequency 64QAM modulation, 10 MHz EBW
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Plot 7.17.4 The 26 dB bandwidth test result at high frequency, 64QAM modulation, 10 MHz EBW
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Date of Issue: 9/24/2009

Test specification:

FCC sections 15. 407(b)(6), 15.207(a), Conducted emission

ANSI C63.4, Section 13.1.3

Test procedure:

Test mode: Compliance _—

Date & Time: 9/21/2009 4:58:34 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1011 hPa Relative Humidity: 45 % | Power Supply: 120VAC

Remarks:

7.18 Conducted emissions

7.18.1 General
This test was performed to measure common mode conducted emissions at the power port. Specification test limits

are given in Table 7.18.1.

Table 7.18.1 Limits for conducted emissions

Frequency, Class B limit, dB(uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46
5.0 - 30 60 50

* The limit decreases linearly with the logarithm of frequency.

7.18.2 Test procedure

7.18.2.1 The EUT was set up as shown in Figure 7.18.1, energized and the performance check was conducted.

7.18.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 7.18.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.

7.18.2.3 The position of the device cables was varied to determine maximum emission level.

7.18.2.4 The worst test results (the lowest margins) were recorded in Table 7.18.2 and shown in the associated plots.

Figure 7.18.1 Setup for conducted emission measurements, table-top equipment
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Date of Issue: 9/24/2009

Test specification:

FCC sections 15. 407(b)(6), 15.207(a), Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode: Compliance _—
Date & Time: 9/21/2009 4:58:34 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1011 hPa Relative Humidity: 45 % | Power Supply: 120VAC
Remarks:
Table 7.18.2 Conducted emission test results
LINE: AC mains
EUT OPERATING MODE: Transmit
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM

DETECTORS USED:
FREQUENCY RANGE:

PEAK / QUASI-PEAK / AVERAGE
150 kHz - 30 MHz

RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency, I?ea_k Measured A Measured A . .
MHz ’ | emission, emission Limit, | Margin, emission Limit, Margin, Line ID Verdict
dB(uV) > | dB(uv) dB* > | dB(uV) dB*
dB(uV) dB(uV)
0.187412 50.47 49.45 64.18 -14.73 38.74 54.18 -15.44
0.250612 49.48 48.58 61.77 -13.19 46.06 51.77 -5.71
0.319528 44.71 42.81 59.75 -16.94 38.64 49.75 -11.11 L1 Pass
4.992990 44.01 40.22 56.00 -15.78 22.13 46.00 -23.87
7.088725 48.15 45.38 60.00 -14.62 31.09 50.00 -18.91
26.488541 48.94 45.54 60.00 -14.46 40.97 50.00 -9.03
0.187238 50.61 49.51 64.18 -14.67 40.78 54.18 -13.40
0.250760 50.54 49.71 61.76 -12.05 47.66 51.76 -4.10
0.311680 49.22 47.76 59.94 -12.18 43.42 49.94 -6.52
0.441465 44.08 43.24 57.09 -13.85 41.51 47.09 -5.58 L2 Pass
0.500340 43.59 42.61 56.00 -13.39 39.03 46.00 -6.97
11.647500 46.16 40.75 60.00 -19.25 32.44 50.00 -17.56
26.610375 49.24 46.23 60.00 -13.77 42.09 50.00 -7.91
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
| HLO0447 | HLO787 | HL1430 | HL1511 | HL3612 |

Full description is given in Appendix A.
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Test specification:

FCC sections 15. 407(b)(6), 15.207(a), Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode:

Compliance

Date & Time:

9/21/2009 4:58:34 PM

Verdict: PASS

Temperature: 25°C

Air Pressure: 1011 hPa

Relative Humidity: 45 %

| Power Supply: 120VAC

Remarks:

Plot 7.18.1 Conducted emission measurements
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Plot 7.18.2 Conducted emission measurements
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HERMON LABORATORIES

Test specification: Section 15.203, Antenna requirement

Test procedure: Visual inspection

Test mode: Compliance _—

Date & Time: 9/21/2009 4:59:49 PM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC
Remarks:

7.19 Antenna requirements
The EUT was verified for compliance with antenna requirements. A transmitter shall be designed to ensure that no
antenna other than that furnished by the responsible party will be used with the device. It may be either
permanently attached or employs a unique antenna connector for every antenna proposed for use with the EUT.
This requirement does not apply to professionally installed transmitters.
The rationale for compliance with the above requirements was either visual inspection results or supplier
declaration. The summary of results is provided in Table 7.19.1.

Table 7.19.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached (integral) Visual inspection
The transmitter employs a unique antenna connector NA Comply
The transmitter requires professional installation Supplier declaration

Photograph 7.19.1 Antenna assembly internal antenna
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Test specification:  Section 15.107, Conducted emission at AC power port
Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3
Test mode: Compliance .
Date & Time: 9/21/2009 5:52:51 PM Verdict: PASS
Temperature: 24.5°C  Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC
Remarks:

8.1

8.1.1

8.1.2
8.1.2.1

8.1.2.2

8.1.2.3

Emissions tests according to 47CFR part 15 subpart B requirements

Conducted emissions

General

This test was performed to measure common mode conducted emissions at the mains power port.
Specification test limits are given in Table 8.1.1. The worst test results (the lowest margins) were recorded in Table

8.1.2 and shown in the associated plots.

Table 8.1.1 Limits for conducted emissions

Frequenc Class B limit, Class A limit,
aueney, dB(uV) dB(uV)
MHz
QP AVRG QP AVRG
0.15-0.5 66 - 56" 56 - 46* 79 66
0.5-5.0 56 46 73 60
5.0-30 60 50 73 60

* The limit decreases linearly with the logarithm of frequency.

Test procedure
The EUT was set up as shown in Figure 8.1.1 and associated photographs, energized and the performance check

was conducted.
The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the

frequency range referred to in Table 8.1.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.
The position of the device cables was varied to determine maximum emission level.

Figure 8.1.1 Setup for conducted emission measurements, table-top equipment
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HERMON LABORATORIES

Test specification:  Section 15.107, Conducted emission at AC power port

Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance .

Date & Time: 9/21/2009 5:52:51 PM Verdict: PASS
Temperature: 24.5°C  Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC
Remarks:

Photograph 8.1.1 Setup for conducted emission measurements

Photograph 8.1.2 Setup for conducted emission measurements
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HERMON LABORATORIES

Test specification:  Section 15.107, Conducted emission at AC power port

Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3
Test mode: Compliance .
Date & Time: 9/21/2009 5:52:51 PM Verdict: PASS

Temperature: 24.5°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC

Remarks:

Table 8.1.2 Conducted emission test results

LINE: AC mains
LIMIT: Class B
EUT OPERATING MODE: Receive / Stand-by
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency, F_’ea_k Measured A Measured e . :
MHz emission, | . sion Limit, | Margin, emission Limit, | Margin, | LineID Verdict
dB(uV) > | dB(nV) dB* > | dB(uV) dB*
dB(uV) dB(uV)
0.172855 59.26 58.24 64.89 -6.65 48.17 54.89 -6.72
0.232620 51.74 50.67 62.40 -11.73 42.44 52.40 -9.96
0.293305 47.68 45.27 60.48 -15.21 36.66 50.48 -13.82 L1 Pass
0.345760 47.46 45.41 59.12 -13.71 38.40 49.12 -10.72
20.260060 42.77 41.14 60.00 -18.86 38.17 50.00 -11.83
28.443940 40.72 38.70 60.00 -21.30 37.11 50.00 -12.89
0.172910 57.94 57.00 64.88 -7.88 45.82 54.88 -9.06
0.232825 50.59 49.36 62.39 -13.03 40.36 52.39 -12.03
0.290748 45.84 44.41 60.55 -16.14 36.58 50.55 -13.97 L2 Pass
8.087838 44.15 39.42 60.00 -20.58 28.73 50.00 -21.27
20.257500 43.33 40.87 60.00 -19.13 37.07 50.00 -12.93
28.687760 45.33 44.14 60.00 -15.86 43.19 50.00 -6.81

*- Margin = Measured emission - specification limit.

Reference numbers of test equipment used
[ HLO0447 | HLO787 | HL1513 | HL3612 |
Full description is given in Appendix A.

Page 302 of 332



H Report ID: ALVRAD_FCC.19997_20131.doc
L Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification:  Section 15.107, Conducted emission at AC power port

Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance .

Date & Time: 9/21/2009 5:52:51 PM Verdict: PASS
Temperature: 24.5°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120 VAC

Remarks:

Plot 8.1.1 Conducted emission measurements
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

9/21/2009 10:10:38 AM

Verdict:

PASS

Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

8.2 Radiated emission measurements

8.21 General
This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given

in Table 8.2.1.
Table 8.2.1 Radiated emission test limits
Frequency, Class B limit, dB(uV/m) Class A limit, dB(uV/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance

30 - 88 29.5* 40.0 39.0 49 5%
88 - 216 33.0* 43.5 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5% 54.0 49.5 60.0*

* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor
as follows: Lims2 = Lims1 + 20 log (S1/S>),
where S1and S; — standard defined and test distance respectively in meters.

8.2.2 Test procedure

8.2.2.1 The EUT was set up as shown in Figure 8.2.1 and associated photograph, energized and the performance check
was conducted.

8.2.2.2 The measurements were performed in the anechoic chamber at 3 m test distance. The specified frequency range
was investigated with biconical and log periodic antennas connected to EMI receiver. To find maximum radiation
the turntable was rotated 360°, the measuring antenna height was changed, its polarization was switched from
vertical to horizontal and the EUT cables position was varied.

8.2.2.3 The EUT was set up as shown in Figure 8.2.2, energized and the performance check was conducted.

8.2.2.4 Final measurements were performed at the open area test site at 3 m test distance. The EUT wires and cables
were arranged to produce maximum emission as it was found during preliminary measurements. The frequencies
yield the worst test results (the lowest margins) during preliminary testing were investigated with biconilog antenna
connected to EMI receiver. To find maximum radiation the turntable was rotated 3600, the measuring antenna
height was changed from 1 to 4 m and its polarization was changed from vertical to horizontal. At frequencies
where high ambient noise was encountered, the final measurements were taken in the anechoic chamber at 3 m
distance.

8.2.2.5 The worst test results (the lowest margins) were recorded in Table 8.2.2 and shown in the associated plots.

Page 304 of 332



H Report ID: ALVRAD_FCC.19997_20131.doc
L Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 9/21/2009 10:10:38 AM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120VAC
Remarks: Test performed with 17 dBi extermal antenna

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment
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Photograph 8.2.1 Setup for radiated emission measurements in anechoic chamber
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HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 9/21/2009 10:10:38 AM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

Figure 8.2.2 Setup for radiated emission measurements at OATS, table-top equipment
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Photograph 8.2.2 Setup for radiated emission measurements at OATS, general view
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Date of Issue: 9/24/2009

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 9/21/2009 10:10:38 AM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

Photograph 8.2.3 Setup for radiated emission measurements, EUT cabling
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Date of Issue: 9/24/2009

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

9/21/2009 10:10:38 AM

Verdict:

PASS

Temperature: 25°C

Air Pressure: 1015 hPa

Relative Humidity: 40 %

| Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

EUT SET UP:

LIMIT:

EUT OPERATING MODE:
TEST SITE:

TEST DISTANCE:
DETECTORS USED:

Table 8.2.2 Radiated emission test results

TABLE-TOP

Class B

Receive / Stand-by

SEMI ANECHOIC CHAMBER
3m

PEAK / QUASI-PEAK

FREQUENCY RANGE: 30 MHz - 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Frequency F_’ea_k Measured puastRea Antenna Ant_enna Turr.1-_tab|e .
MHz | emission, emission, Limit, Margin, | ;o arization height, | position**, | Verdict
dB(uV/m) dB(uVim) dB(uV/m) dB m degrees
58.700000 31.80 26.85 40.00 -13.15 Horizontal 3.1 0
94.416400 35.54 33.27 43.50 -10.23 Horizontal 2.1 65
111.597500 32.32 27.62 43.50 -15.88 Horizontal 1.6 0
560.011000 39.98 39.04 46.00 -6.96 Vertical 1.5 10 Pass
640.010100 40.33 39.21 46.00 -6.79 Vertical 1.4 340
720.007700 41.35 40.23 46.00 -5.77 Vertical 1.2 20
880.003750 43.26 42.18 46.00 -3.82 Horizontal 1.1 350
TEST SITE: OATS
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz — 14000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
Peak Average
A Me.asu.red Limit, |Margin, Me.asu.red Limit, |Margin, Ant_enn_a I?‘r::;r;:t‘? ;g;?t}?:lf, Verdict
e emission, emission, polarization - degrees
dB(uV/m) |dB(uV/m)| dB* |dB(uV/m)|dB(uV/m)| dB*
1200.000 46.90 74.00 -27.10 39.60 54.00 -14.40 | Horizontal 1.7 020
1280.007 48.40 74.00 -25.60 42.90 54.00 -11.10 | Horizontal 1.0 000
1360.000 48.50 74.00 -25.50 42.70 54.00 -11.30 | Horizontal 1.0 020
1439.944 50.40 74.00 -23.60 46.10 54.00 -7.90 | Horizontal 1.0 350 Pass
1936.000 51.63 74.00 -22.34 41.87 54.00 12.13 | Horizontal 1.0 350
2320.000 51.80 74.00 -22.20 40.70 54.00 -13.30 | Horizontal 1.1 340
2400.000 53.20 74.00 -20.80 42.30 54.00 -11.70 | Horizontal 1.0 000
2640.000 54.10 74.00 -19.90 44.40 54.00 -9.60 Vertical 1.2 340
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0521 HL 0604 HL 1425 HL 2432 HL 2697 HL 2882 HL 2883 HL 3123
HL 3614 HL 3616

Full description is given in Appendix A.
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Date of Issue: 9/24/2009

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance

Date & Time: 9/21/2009 10:10:38 AM

Verdict: PASS

Temperature: 25°C Air Pressure: 1015 hPa

Relative Humidity: 40 %

| Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

Plot 8.2.1 Radiated emission measurements in 30 - 1000 MHz range, vertical antenna polarization

TEST SITE:
LIMIT: C
TEST DISTANCE: 3

EUT OPERATING MODE:
(@]

LOG  REF BA.8@ dBplim

lass B
m

ACTY DET:
MEAS DET:

Anechoic chamber

Receive / Stand-by

FEAK

FEAE OF RAWG
MER 714.7 MH:z
96,13 dBplsm

FREANP ON

1B
dBs

0

2ATH

@ db I

W\\Mﬂn’u‘l‘\ }

L

STRRET 3@ B MHz
RL IF BW 128 kHz

AYG BW 3B kHz

STOF 1.@EBA COHz
SHP 383 msec

Plot 8.2.2 Radiated emission measurements in 30 - 1000 MHz range, horizontal antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
(@3]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MER B73.3 MHz
38,28 dBplsm
%SG REF 6A.@ dBul/m PREAMP ON
dB
SATH [
8 db ; ;
o A
oo [ TR oy 1A
T TNl gy AT
VA 5B
5C FC
ACORR

STRRET 3@ B MHz
RL IF BW 128 kHz

AYG BW 3B kHz

STOF |.ARBA GHz
SWP 983 meec
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Date of Issue: 9/24/2009

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance Verdict:

Date & Time:

9/21/2009 10:10:38 AM

PASS

Temperature: 25°C

Air Pressure: 1015 hPa

Relative Humidity: 40 %

| Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

Plot 8.2.3 Radiated emission measurements from 1000 to 2900 MHz, vertical antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m

EUT OPERATING MODE:

Receive / Stand-by

(@2
ACTY DET: PEAK
MEAS DET: FEAEK OF AUG
MER £. 644 GHz
51.58 dBulsm
LOG  REF BA.8 dBplsm FREANP ON
1B
dB~
1ATH WWJ 1 |'|. w,‘_»_}(]_,\h—\mww—
@ dB byl gy MM
o et g LA e
VA 5B
SCFC
ACORR
START 1 _@B@ GHz STOF £.98@ GHz
RL IF BW 1.8 MHz AYG EW 3 MHz SWP 33.8 meec

Plot 8.2.4 Radiated emission measurements from 1000 to 2900 MHz, horizontal antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
(@3]
ACTY DET: PERE
MEAS DET: FERK OF AUG
MER P.BYY GHz
49,32 dBpYsm
LOG  REF GH.@ dBuW/m PREAMP ON
19
dBs
#ATH e
aos | 0 L0 L e
AP A
VA 5B
5C FC
ACORR
START 1.@0E GHz 5TOF 7. 9RA GH:
RL IF BW 1.8 MHz AUG BW 3 MHz SWP 33.B meec
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—
Date & Time: 9/21/2009 10:10:38 AM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

Plot 8.2.5 Radiated emission measurements from 2900 to 8000 MHz, vertical antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
Mkr1 7.782 GHz
Ref 60 dBpv/m Atten 5 dB 45.9 dBuvim

dBpvim

W1 52

53 FC

A AR

Start 2.9 GHz Stop B GHz
Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (399 pts)

Plot 8.2.6 Radiated emission measurements from 2900 to 8000 MHz, horizontal antenna polarization

TEST SITE: Anechoic chamber

LIMIT: Class B

TEST DISTANCE: 3m

EUT OPERATING MODE: Receive / Stand-by

Mkr1 7.757 GHz

Ref 60 dBpyv/m Atten 5 dB 45.89 dBpvim
Peak
Log 1
10
dB/ WWWWMWMM
DI
54.0
dBpvim
W1 52
53 FC
A AR
Start 2.9 GHz Stop B GHz
Res BW 1 MHz VBW 3 MHz Sweep 13.37 ms (399 pts)
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Date of Issue: 9/24/2009

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance Verdict:

Date & Time:

9/21/2009 10:10:38 AM

PASS

Temperature: 25°C

Air Pressure: 1015 hPa

Relative Humidity: 40 %

| Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

Plot 8.2.7 Radiated emission measurements from 8000 to 14000 MHz, vertical antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:
DETECTOR

Anechoic chamber
Class B

3m

Receive / Stand-by
Peak

Ref 60 dByv/m
Peak

Mkr1 13.834 GHz

Atten 5 dB 50.88 dBp/m

54.0
dBpi/m

W1 82
53 FC

Start 8 GHz
#Res BW 1 MHz

)

Stop 14 GHz

VBW 3 MHz Sweep 30 ms (399 pts)

Plot 8.2.8 Radiated emission measurements from 8000 to 14000 MHz, vertical antenna polarization

TEST SITE: Anechoic chamber

LIMIT: Class B

TEST DISTANCE: 3m

EUT OPERATING MODE: Receive / Stand-by

DETECTOR Average

Mkr1 13.985 GHz
Ref 60 dBpi'fm Atten 5 dB 44.24 dBuvim
o ]
luBf WW“}
o Ll e Rt

DI
54.0
dBphm

W1 52
53 FC

Start 8 GHz
#Res BW 1 MHz

Stop 14 GHz

#VBW 30 kHz Sweep 261.7 ms (399 pts)
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Date of Issue: 9/24/2009

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—
Date & Time: 9/21/2009 10:10:38 AM Verdict: PASS
Temperature: 25°C Air Pressure: 1015 hPa Relative Humidity: 40 % | Power Supply: 120VAC

Remarks: Test performed with 17 dBi extermal antenna

Plot 8.2.9 Radiated emission measurements from 8000 to 14000 MHz, horizontal antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B

TEST DISTANCE: 3m

EUT OPERATING MODE: Receive / Stand-by
DETECTOR Peak

Mkr1 13.729 GHz
Ref 60 dByv/m Atten 5 dB 51.2 dBpvim
Peak

n WWWWM |

dB/

DI
54.0
dBpi/m

W1 82

53 FC

A AR

Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (399 pts)

Plot 8.2.10 Radiated emission measurements from 8000 to 14000 MHz, horizontal antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANGE: 3m
EUT OPERATING MODE: Receive / Stand-by
DETECTOR Average
Mkr1 13.683 GHz
Ref 60 dByiv/m Atten 5 dB 44.15 dBuvim
Peak
Log
10 >
dB/ W’WNMM
Pt NP om g T
DI
54.0
dBphm
W1 52
53 FC
AAA
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 261.7 ms (399 pts)
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9 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 29-Jun-09 | 29-Jun-10
0447 | LISN, 16/2, 300V RMS, 50 Ohm/50 uH + Hermon LISN16- | 066 05-Nov-09 | 05-Nov-10
5 Ohm, STD CISPR 16-1 Laboratories 1
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 27-Aug-09 | 27-Aug-10
RF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0554 | Amplifier, 2-18 GHz RF Miteq AFD4 104300 01-Jan-09 | 01-Jan-10
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 11-Jan-09 | 11-Jan-10
TIE, 26 - 2000 MHz
0768 | Antenna Standard Gain Horn,18-26.5 Quinstar QWH- 110 23-Dec-08 | 23-Dec-11
GHz, WR-42, 25 dB gain Technology 4200-BA
0769 | Antenna Standard Gain Horn, 26.5-40 Quinstar QWH- 112 23-Dec-08 | 23-Dec-11
GHz, WR28, 25 dB gain Technology 2800-BA
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 | 18-Oct-09 | 18-Oct-10
Packard 77
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 | 28-Aug-09 | 28-Aug-10
Technologies 19
1425 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3710A002 | 28-Aug-09 | 28-Aug-10
HL1426, HL1427 Technologies 22,
3705A002
04
1430 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3807A002 | 31-Aug-09 | 31-Aug-10
HL1431, HL1432 Technologies 62,3705A0
0217
1511 | Cable RF, 8 m, BNC/BNC Belden M17/167 1511 01-Jan-09 | 01-Jan-10
MIL-C-17
1513 | Cable RF, 8 m, BNC/BNC Belden M17/167 1513 01-Sep-09 | 01-Sep-10
MIL-C-17
1521 | Cable RF, 1.0 m, BNC/BNC Telequis MIL-C- 1521 01-Sep-09 | 01-Sep-10
17F-RG
058 CU
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 24-Aug-09 | 24-Aug-10
Horn, 1-18 GHz, 300 W Systems
2016 | Attenuator, Manual Step, 0-9/1 dB, Midwest 1072 1315 18-Jan-09 18-Jan-10
0-8 GHz, 2 W Microwave
2017 | Attenuator, Manual Step, 0-60/10 dB, Midwest 1071 2017 18-Jan-09 18-Jan-10
0-8.0 GHz Microwave
2254 | Cable 40 GHz, 0.8 m, blue Rhophase KPS- W4907 11-Jun-09 | 11-Jun-10
Microwave 1503A-
Limited 800-KPS
2387 | Filter Bandpass, 8-14 GHz Hermon FBP8-14 2387 05-Oct-09 | 05-Oct-11
Laboratories
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 24-Aug-09 | 24-Aug-10
1-18 GHz Systems
2697 | Antenna, 30 MHz - 3.0 GHz Sunol JB3 A022805 11-Jan-09 | 11-Jan-10
Sciences.
Corp.
Pleasanton,
California USA
2780 | EMC analyzer, 100 Hz to 26.5 GHz Agilent E7405A MY451024 | 05-Jul-09 05-Jul-10
Technologies 6
2882 | Cable, 18 GHz N-type, M-F, 3 m Bird TC- 211539 01-Jan-09 | 01-Jan-10
MNFN-3.0 | 001
2883 | Cable, 18 GHz N-type, M-F, 3 m Bird TC- 211539 07-Dec-08 | 07-Dec-09
MNFN-3.0 | 003
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 07-May-09 | 07-May-10
26.5 GHz Technologies 62
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HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No
2952 | Cable, RF, 18 GHz, 1.2 m, SMA-SMA Gore 10020014 | NA 05-Oct-09 | 05-Oct-10
3122 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-9155- | 3122 01-Jan-09 01-Jan-10
6.4 m, SMA - SMA 00
3123 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-9155- | 3123 01-Jan-09 | 01-Jan-10
6.4 m, SMA - SMA 00
3176 | Attenuator, N-type, 10 dB, DC to 18 GHz, | Mini-Circuits BW- NA 07-May-09 | 07-May-10
5W N10W5+
3286 | Temperature Chamber, (-40 to +170) °C Thermotron EL-8-CH- | 21-9048 09-Sep-09 | 09-Sep-10
1-1-CO2
3351 | Low Pass Filter, 50 Ohm, DC to 400 MHz. | Mini-Circuits NLP-450+ | NA 05-Oct-09 | 05-Oct-10
3352 | Low Pass Filter, 50 Ohm, DC to 5680 MHz. | Mini-Circuits NLP-600+ | NA 05-Oct-09 | 05-Oct-10
3439 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 08-Mar-09 | 08-Mar-10
20 dB, DC to 18 GHz S20W5+
3440 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 08-Mar-09 | 08-Mar-10
20 dB, DC to 18 GHz S20W5+
3531 | Amplifier, low noise, 2 to 8 GHz Quinstar QLJ- 111590020 | 07-Dec-08 | 07-Dec-09
Technology 02084040 | 02
-J0
3612 | Cable RF, 17.5 m, N type-N type Teldor RG-214/U | NA 17-Dec-08 | 17-Dec-09
3614 | Coupling Network per. STD ITU-T K.54 Hermon CN-1 NA 01-Dec-08 | 01-Dec-09
(12/2004) Laboratories
3616 | Cable RF, 6.5 m, N type-N type, DC-6.5 Suhner Rg 214/U NA 07-Dec-08 | 07-Dec-09
GHz Switzerland
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Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Conducted carrier power at RF antenna connector

Below 12.4 GHz: + 1.7 dB
12.4 GHz to 40 GHz: + 2.3 dB

Conducted emissions at RF antenna connector

9kHz to 2.9 GHz: + 2.6 dB

2.9 GHz t0 6.46 GHz: £ 3.5 dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz t0 26.8 GHz: + 5.5dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Occupied bandwidth

+8.0%

Duty cycle, timing (Tx ON / OFF) and average factor measurements

+1.0%

Conducted emissions with LISN

9 kHz to 150 kHz: + 3.9 dB
150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: £ 5.3 dB
Double ridged horn antenna: + 5.3 dB
Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: £ 6.0 dB
Double ridged horn antenna: + 6.0 dB

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories

Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the

manufacturers and/or by the relevant standards.
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11 APPENDIX C Test laboratory description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility.

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file numbers IC 2186A-1 for OATS and IC 2186A-2 for anechoic chamber), certified by VCCI,
Japan (the registration numbers are R-808 for OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site),
has a status of a Telefication - Listed Testing Laboratory, Certificate No. L138/00. The laboratory is accredited by American
Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for electromagnetic compatibility, product safety,
telecommunications testing and environmental simulation (for exact scope please refer to Certificate No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

12 APPENDIX D Specification references

FCC 47CFR part 15: 2008 Radio Frequency Devices.

FCC Public Notice DA 02-2138 Measurement procedure updated for peak transmit power in U-NII bands
August 30, 2002

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.
ANSI C63.4: 2003 American National Standard for Methods of Measurement of Radio-Noise Emissions

from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.
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13 APPENDIX E Test equipment correction factors

Correction factor
Line impedance stabilization network
Model LISN 16 -1
Hermon Laboratories, HL 0447

Frequency, kHz Correction factor, dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Antenna Factor

Active Loop Antenna
EMC Test Systems, model 6502, S/N 2857, HL 0446

Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 99
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 10.1
5.000 -41.5 10.0

10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uA/m).
Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).

Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH, Ser.No.112, HL 0768, 0769

Frequency min, Frequency max, Antenna factor,
GHz GHz dB(1/m)
18.000 26.500 32.01
26.500 40.000 35.48
40.000 60.000 39.03
60.000 90.000 42.55
90.000 140.000 46.23
140.000 220.000 50.11

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(1V) to convert it into field intensity in dB(uV/m).
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Biconilog antenna EMCO, model 3141, serial number 1011, HL 0604
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Antenna factor

Date of Issue: 9/24/2009

Frequency, Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 560 19.8 1300 27.0
28 7.8 580 20.6 1320 27.8
30 7.8 600 21.3 1340 28.3
40 7.2 620 215 1360 28.2
60 71 640 21.2 1380 27.9
70 8.5 660 214 1400 27.9
80 94 680 21.9 1420 27.9
90 9.8 700 22.2 1440 27.8
100 9.7 720 22.2 1460 27.8
110 9.3 740 221 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 23.1 1580 29.6
170 10.4 860 23.4 1600 29.5
180 10.4 880 23.8 1620 29.3
190 10.3 900 241 1640 29.2
200 10.6 920 241 1660 29.4
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 24.5 1720 30.3
280 13.7 1000 24.9 1740 30.8
300 14.7 1020 25.0 1760 31.1
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 254 1800 30.9
360 16.1 1080 25.6 1820 30.7
380 16.4 1100 25.7 1840 30.6
400 16.6 1120 26.0 1860 30.6
420 16.7 1140 26.4 1880 30.6
440 17.0 1160 27.0 1900 30.6
460 17.7 1180 27.0 1920 30.7
480 18.1 1200 26.7 1940 30.9
500 18.5 1220 26.5 1960 31.2
520 19.1 1240 26.5 1980 31.6
1260 26.5
540 19.5 1280 26.6 2000 32.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Double-ridged wave guide horn antenna
EMC Test Systems, model 3115, serial no: 9911-5964, HL 1984

Frequency, Antenna gain, Antenna factor.
MHz dBi dB(1/m)
1000.0 5.8 24.5
1500.0 9.0 24.8
2000.0 8.6 27.7
2500.0 9.5 28.7
3000.0 8.9 30.8
3500.0 8.2 32.9
4000.0 9.6 327
4500.0 11.2 32.1
5000.0 10.6 33.6
5500.0 9.8 35.3
6000.0 10.1 35.7
6500.0 10.7 35.8
7000.0 10.9 36.2
7500.0 10.5 37.2
8000.0 11.1 37.2
8500.0 10.8 38.1
9000.0 10.7 38.6
9500.0 11.5 38.3
10000.0 11.8 38.4
10500.0 12.3 38.3
11000.0 12.3 38.8
11500.0 11.5 39.9
12000.0 12.2 39.6
12500.0 12.6 39.5
13000.0 12.0 40.5
13500.0 11.7 411
14000.0 11.7 41.5
14500.0 12.7 40.8
15000.0 14.2 39.5
15500.0 16.0 38.1
16000.0 16.2 38.1
16500.0 14.5 40.1
17000.0 12.2 42.6
17500.0 9.7 454
18000.0 6.6 48.7

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
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Double-ridged guide horn antenna
Model 3115, serial number: 00027177, HL 2432

Date of Issue: 9/24/2009

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 35.4
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 39.4
13000.0 40.5
13500.0 40.8
14000.0 41.5
14500.0 41.3
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(1V) to convert it into field intensity in dB(uV/m).
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Antenna calibration
Sunol Sciences Inc., model JB_3, serial number A022805, HI: 2697

Frequency, ACF, Gain, | Num gain | Frequency, ACF, Gain, | Numgain| Frequency, ACF, Gain, [Numgain] Frequency, ACF, Gain, [Num gain] Frequency, ACF, Gain,
MHz dB dBi m dB dBi m dB E &k dB dBi M_Hx dB E
.2 -22.5 .01 620 .7 .. . 1215 24. 7. .05 1810 7. 08 405
.5 -17.4 .02 625 .7 X . 1220 24. 7. .99 1815 9 410
7 125 .06 630 6 . ) 1225 25. X 91 1820 7 415
3 -8.1 . 635 .7 . . 230 25. .82 1825 7 420
8.1 ) 640 X . ) 235 25. .96 1830 7 425 1
8. 4.7 645 X . . 240 25. .09 1835 7. 430 7
7. E . 650 X . ) 245 25, 12 1840 69 435 88
7. - .62 655 X X .60 250 25. .15 1845 90 440 74
65 - .63 660 X . .69 1255 25. .25 1850 2 445 91
70 - .64 665 .7 7 1260 24. .36 1855 7 450 96
75 - .78 670 .7 .7 1265 25. .31 1860 1 455 7 01
80 - .97 675 .7 .7 1270 25. .26 1865 7 460 7. 19
85 8 20 680 .7 7 1275 25. .05 1870 3 465 95
90 1 29 685 5 .7 1280 25. .84 1875 470 76
95 5 13 690 5 . .88 1285 25. .97 1880 475 69
100 - 2 695 . X .82 1290 25. 10 1885 480 79
- 70 705 . X .75 1300 25. 33 1895 490 99
- 62 715 X X .80 1310 25. 09 1905 2500 7 27
- 63 720 X . .85 1315 25. 23 1910 2505 7 15
- 68 725 20. X .81 1320 25. 36 1915 2510 7 22
. -~ 735 X 3 .65 1330 25. 06 1925 2520 7 05
5 . X ¥ 745 K X .59 1340 25. .09 1935 2530 7 37
160 3 K K 755 X X .74 1350 25.7 .17 1945 2540 7
165 X .| K 760 K X .83 1355 25. .06 1950 2545 7
170 .. .| K 765 5 X .73 1360 25. .95 1955 2550 7
175 K .. 3 770 E . .64 1365 26. .95 1960 65 2555 7
180 i 3 X 775 E .7 .68 1370 26. .96 1965 7 2560 7
185 K X .54 780 E .7 .72 1375 26. .01 1970 2565 7 0
190 i .. .| 785 E X .77 1380 26. .06 1975 2570 7 7
200 . .. . 795 K X .79 1390 26. .92 1985 2 2580 7
205 . . .76 800 K . .77 395 26. .94 1990 29. 2585 9
210 .66 805 K . .71 400 26.. .96 1995 29. 9 2590 88
215 .59 810 B .7 .65 405 26. .02 2000 29. 2595 97
220 .52 815 7 7 72 410 26. .09 2005 29. 2600 6. 86
225 55 820 7 80 415 26 .02 2010 29 2605 7 30
230 .57 825 7 82 420 26. .96 2015 29. 2610 7 15
235 7 85 425 26. . 2020 29. 2615 6. 88
240 o4 82 430 26. 2025 29. )8 2620 7 97
245 80 435 26. 2030 29. 05 2625 7 17
250 8 83 440 26 2035 29 07 2630 7 00
255 5 850 86 445 26. 1 2040 29. 13 2635 6. 82
260 . 3 855 80 450 26. .98 2045 29. 23 2640 7 98
265 .2 4 860 74 455 26. .07 2050 29. 27 2645 93
270 .7 7 865 92 460 26. .17 2055 29. 21 2650 85
275 7 870 - 11 465 26 19 2060 29 02 2655 85
280 .7 875 7. 08 470 26. .22 2065 29. 08 2660 2
285 7 880 7. 05 475 26 A7 2070 29 10 2665 1
290 .7 . 885 7.4 06 480 26. .12 2075 29. 01 2670 7
295 .7 890 22 7.4 06 485 26. .14 2080 29. 76 2675 1
300 81 895 22 7. 09 490 26 A7 2085 29 89 2680 4
305 .85 900 7. 12 495 26. .24 2090 29. 86 2685 83
310 88 905 7. 09 1500 2. 31 2095 29 78 2690 72
315 .89 910 7. 05 1505 26. 100 29. 7! 2695 71
320 .90 915 22 7. 99 1510 2% 29 ] 2700 81
325 92 920 22 92 1515 2% 29 7 5 80
330 X . 93 925 3 . .85 1520 26. .. 29. 7 79
335 - . .02 930 . . 77 1525 2. 3 212 29 e 7
340 7 12 935 .83 1530 26. 6 125 29. 89 47
345 06 940 22, 89 1535 2% 4 130 29 90 63
350 99 945 22, 87 1540 2% 3 135 29 o0 05
355 . . 88 950 . . 85 1545 26. 58 140 29. 08 7 44
360 . . 78 955 . . 81 1550 26. . 145 29 92 7 46
365 . . .89 960 . . .77 1555 26. .. 150 29. 98 7 06
370 - . 01 965 . 3 73 1560 2. 3 155 29 10 6 o4
375 03 970 7 69 1565 % 29 09 55 7 98
380 05 975 62 1570 % 29 00 60 7 06
385 7 980 1575 27 29 65 80
390 7 985 1580 29. 70 73
395 990 1585 180 29 75 77
400 995 1590 185 29 80
405 X 1000 1595 190 29 85
410 .96 1005 7 1600 2195 29 90
415 .00 1010 7 1605 2200 29 95
420 03 1015 7 5 1610 2205 29 2800
425 10 1020 8 4 1615 2210 29 2805
430 16 1025 8 62 1620 2215 29 Z 2810
435 05 3 7 70 1625 2220 29 7 2815 85
440 9 3 7 81 1630 2225 29 3 2820 ]
445 o7 4 6 92 1635 2230 29 5 2825 7 96
450 .00 4 7 9 1640 2235 29 1 2830 80
455 04 E 7 9 1645 2240 29 86 2835 68
460 07 1055 7 0 1650 2245 29 2840 78
465 05 1060 6 7 1655 2250 2845 62
470 . 3 04 1065 7 7 1660 2255 2850 70
475 8 . .99 1070 7 1665 06 2260 2855 8
480 - 3 93 1075 7 1670 99 2265 2860
485 X . 88 1080 7 1675 7 02 2270 2865
490 ) . 82 1085 X 7. . 1680 7 05 2275 5 2870
495 X . .02 1090 X . . 1685 7 ] 2280 06 2875
500 i .. . 095 3 . . 1690 g 9t 2285 2880
505 - 3 ) ) . 82 1695 - 2290 2885
510 X - ) . . ) 700 - 2295 2890
515 - - ) ) . ) 705 - 2300 2895
520 7 2305 2900
525 7 08 2310 2905 5!
530 ) - ) ) . X 7 - 00 2315 2910
535 .. . . . i . 7. . 99 2320 2915
540 7 98 2325 2920
545 - . - 7 281 02 2330 2925
550 .. X .53 7 28. 7 2335 2930
555 X 3 45 } 7 28 4 2340 1 2935
560 . . .37 55 .7 750 28. 1 2345 2940
565 6 7 8 755 27 7 2350 2945 3
570 6! .7 1 760 4 2355 2950
575 7 .7 1 765 1 2360 2955
580 7 8 4 770 28 2365 66 2960
590 . X . 8! .8 2 780 35 2375 2970
595 X . 62 9 7 1 99 785 28 21 2380 2975 3 6
600 . . .72 195 .7 7.4 .02 790 28.. 07 2385 2980 32. 74
610 . .8 .76 205 24.08 7. .08 1800 28.. 06 2395 2990 32. 82
615 - 5 51 210 248 7. 11 7805 28. 07 2400 93 3000 33 33
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Cable loss
Cable 40 GHz, 0.8 m, blue, model: KPS-1503A-800-KPS, S/N W4907, HL 2254

Frequency, |Cable loss,| Frequency, | Cable loss, Frequency, Cable loss,
GHz dB GHz dB GHz dB
0.03 0.04 5.10 0.80 15.00 1.49
0.05 0.07 5.30 0.83 15.50 1.49
0.10 0.09 5.50 0.83 16.00 1.46
0.20 0.15 5.70 0.84 16.50 1.47
0.30 0.19 5.90 0.87 17.00 1.50
0.40 0.25 6.10 0.86 17.50 1.57
0.50 0.29 6.30 0.89 18.00 1.63
0.60 0.33 6.50 0.90 18.50 1.57
0.70 0.37 6.70 0.89 19.00 1.63
0.80 0.41 6.90 0.93 19.50 1.65
0.90 0.44 7.10 0.92 20.00 1.64
1.00 0.45 7.30 0.95 20.50 1.75
1.10 0.48 7.50 0.96 21.00 1.72
1.20 0.51 7.70 0.97 21.50 1.78
1.30 0.53 7.90 1.01 22.00 1.76
1.40 0.54 8.10 1.00 22.50 1.72
1.50 0.57 8.30 1.05 23.00 1.83
1.60 0.59 8.50 1.04 23.50 1.80
1.70 0.04 8.70 1.07 24.00 1.90
1.80 0.07 8.90 1.11 24.50 1.81
1.90 0.09 9.10 1.09 25.00 1.98
2.00 0.15 9.30 1.14 25.50 1.91
210 0.19 9.50 1.12 26.00 2.02
2.20 0.25 9.70 1.15 26.50 1.92
2.30 0.29 9.90 1.16 27.00 1.97
2.40 0.33 10.10 1.16 28.00 2.02
2.50 0.37 10.30 1.19 29.00 1.95
2.60 0.41 10.50 1.14 30.00 1.94
2.70 0.44 10.70 1.19 31.00 2.11
2.80 0.45 10.90 1.17 32.00 217
2.90 0.48 11.10 1.13 33.00 2.27
3.10 0.61 11.30 1.20 34.00 2.27
3.30 0.64 11.50 1.13 35.00 2.29
3.50 0.65 11.70 1.20 36.00 2.35
3.70 0.68 11.90 1.18 37.00 2.37
3.90 0.69 12.10 1.14 38.00 2.40
4.10 0.71 12.40 1.19 39.00 2.57
4.30 0.73 13.00 1.34 40.00 2.36
4.50 0.75 13.50 1.33
4.70 0.77 14.00 1.48
4.90 0.79 14.50 1.45
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Cable loss
Cable coaxial, Bird, 18 GHz, N-type, M-F, model TC-MNFN-3.0, S/N 211539 001
HL 2882
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

MHz dB MHz dB MHz dB

10 0.08 5750 1.78 12000 2.57

30 0.12 6000 1.84 12250 2.62
100 0.22 6250 1.87 12500 2.66
250 0.35 6500 1.92 12750 2.68
500 0.49 6750 1.96 13000 2.67
750 0.60 7000 2.01 13250 2.75
1000 0.68 7250 2.08 13500 2.77
1250 0.78 7500 212 13750 2.90
1500 0.85 7750 2.19 14000 3.00
1750 0.92 8000 2.22 14250 3.12
2000 0.98 8250 2.28 14500 2.98
2250 1.06 8500 2.29 14750 3.03
2500 1.11 8750 2.27 15000 2.99
2750 1.19 9000 2.28 15250 2.99
3000 1.25 9250 2.26 15500 2.98
3250 1.30 9500 2.29 15750 2.98
3500 1.34 9750 2.33 16000 2.99
3750 1.40 10000 2.34 16250 3.05
4000 1.45 10250 241 16500 3.1
4250 1.51 10500 2.46 16750 3.18
4500 1.54 10750 248 17000 3.23
4750 1.59 11000 248 17250 3.21
5000 1.63 11250 2.52 17500 3.22
5250 1.68 11500 2.53 17750 3.22
5500 1.72 11750 2.56 18000 3.25
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Cable loss
Cable coaxial, Bird, 18 GHz, N-type, M-F, model TC-MNFN-3.0, S/N 211539 003
HL 2883
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

MHz dB MHz dB MHz dB
10 0.06 5750 1.70 12000 2.46
30 0.12 6000 1.75 12250 248
100 0.21 6250 1.80 12500 2.52
250 0.34 6500 1.81 12750 2.50
500 0.47 6750 1.86 13000 2.54
750 0.59 7000 1.86 13250 248
1000 0.67 7250 1.92 13500 2.63
1250 0.76 7500 1.96 13750 2.65
1500 0.84 7750 1.98 14000 2.72
1750 0.92 8000 2.02 14250 2.67
2000 0.98 8250 2.03 14500 2.70
2250 1.05 8500 2.05 14750 2.72
2500 1.12 8750 2.1 15000 2.79
2750 1.17 9000 217 15250 2.80
3000 1.22 9250 217 15500 2.83
3250 1.27 9500 2.20 15750 2.75
3500 1.33 9750 2.19 16000 2.82
3750 1.38 10000 2.22 16250 2.85
4000 1.42 10250 2.25 16500 2.90
4250 1.46 10500 2.30 16750 2.89
4500 1.51 10750 2.28 17000 2.88
4750 1.54 11000 2.32 17250 2.85
5000 1.59 11250 2.34 17500 2.96
5250 1.62 11500 2.39 17750 3.04
5500 1.65 11750 242 18000 3.04
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Cable loss
Cable coaxial, Gore, 18 GHz, 1.2 m, SMA-SMA, S/N 10020014
HL 2952
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.03 5750 0.97 12000 1.50

30 0.05 6000 1.01 12250 1.45
100 0.11 6250 1.03 12500 1.48
250 0.19 6500 1.06 12750 1.57
500 0.26 6750 1.08 13000 1.51
750 0.32 7000 1.10 13250 1.64
1000 0.38 7250 1.13 13500 1.60
1250 0.43 7500 1.13 13750 1.63
1500 0.47 7750 1.21 14000 1.59
1750 0.53 8000 1.20 14250 1.66
2000 0.55 8250 1.24 14500 1.60
2250 0.59 8500 1.29 14750 1.65
2500 0.63 8750 1.23 15000 1.72
2750 0.66 9000 1.27 15250 1.68
3000 0.69 9250 1.27 15500 1.73
3250 0.72 9500 1.29 15750 1.70
3500 0.75 9750 1.30 16000 1.82
3750 0.78 10000 1.38 16250 1.79
4000 0.82 10250 1.44 16500 1.81
4250 0.84 10500 1.47 16750 1.91
4500 0.86 10750 1.45 17000 1.92
4750 0.90 11000 1.50 17250 1.98
5000 0.91 11250 1.46 17500 2.05
5250 0.94 11500 1.47 17750 2.04
5500 0.96 11750 1.44 18000 2.05
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Cable loss
Microwave Cable Assembly, 18 GHz, 6.4 m, SMA — SMA, Huber-Suhner, model 198-9155-00
HL 3122
Frequency,| Cable |Frequency,| Cable |Frequency, Cable |Frequency,| Cable [Frequency, Cable
MHz loss, dB MHz loss, dB MHz loss, dB MHz loss, dB MHz loss, dB
10 0.11 3600 2.08 7400 3.07 11200 3.92 15100 4.61
30 0.17 3700 212 7500 3.09 11300 3.95 15200 4.58
50 0.23 3800 2.15 7600 3.14 11400 3.93 15300 4.62
100 0.32 3900 2.18 7700 3.15 11500 3.93 15400 4.62
200 0.47 4000 2.21 7800 3.19 11600 3.94 15500 4.65
300 0.58 4100 2.24 7900 3.22 11700 3.97 15600 4.66
400 0.66 4200 2.27 8000 3.20 11800 3.98 15700 4.66
500 0.74 4300 2.31 8100 3.21 11900 4.08 15800 4.72
600 0.81 4400 2.31 8200 3.24 12000 4.03 15900 4.78
700 0.88 4500 2.36 8300 3.27 12100 4.06 16000 4.89
800 0.95 4600 2.37 8400 3.32 12200 4.05 16100 4.95
900 1.00 4700 2.40 8500 3.35 12300 4.16 16200 4.92
1000 1.06 4800 2.43 8600 3.35 12400 4.18 16300 4.95
1100 1.1 4900 2.45 8700 3.33 12500 4.20 16400 5.02
1200 1.16 5000 2.50 8800 3.37 12600 4.22 16500 5.04
1300 1.21 5100 2.51 8900 3.39 12700 4.23 16600 5.06
1400 1.26 5200 2.55 9000 3.45 12800 4.28 16700 5.17
1500 1.31 5300 2.56 9100 3.46 12900 4.26 16800 5.16
1600 1.35 5400 2.59 9200 3.47 13000 4.28 16900 5.19
1700 1.39 5500 2.62 9300 3.46 13100 4.28 17000 5.23
1800 1.44 5600 2.65 9400 3.50 13200 4.28 17100 5.30
1900 1.47 5700 2.67 9500 3.50 13300 4.29 17200 5.26
2000 1.52 5800 2.71 9600 3.53 13400 4.34 17300 5.30
2100 1.55 5900 2.72 9700 3.52 13500 4.31 17400 5.30
2200 1.60 6000 2.73 9800 3.54 13600 4.35 17500 5.36
2300 1.63 6100 2.76 9900 3.56 13700 4.36 17600 5.40
2400 1.67 6200 2.78 10000 3.57 13800 4.37 17700 5.47
2500 1.70 6300 2.81 10100 3.60 13900 4.41 17800 5.56
2600 1.74 6400 2.85 10200 3.69 14000 4.42 17900 5.45
2700 1.78 6500 2.87 10300 3.69 14100 4.45 18000 5.47
2800 1.83 6600 2.87 10400 3.67 14200 4.49
2900 1.85 6700 2.90 10500 3.70 14300 4.55
3000 1.89 6800 2.91 10600 3.70 14400 4.62
3100 1.92 6900 2.96 10700 3.76 14600 4.54
3200 1.96 7000 2.99 10800 3.88 14700 4.58
3300 1.99 7100 3.01 10900 3.88 14800 4.57
3400 2.03 7200 3.04 11000 3.85 14900 4.65
3500 2.06 7300 3.08 11100 3.85 15000 4.64
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Cable loss
Microwave Cable Assembly, 18 GHz, 6.4 m, SMA — SMA, Huber-Suhner, model 198-9155-00
HL 3123
Frequency,| Cable |Frequency,| Cable |Frequency, Cable |Frequency,| Cable [Frequency, Cable

MHz loss, dB MHz loss, dB MHz loss, dB MHz loss, dB MHz loss, dB

10 0.11 3600 1.97 7400 3.12 11200 3.90 15100 4.74

30 0.17 3700 1.97 7500 3.13 11300 3.93 15200 4.70

50 0.25 3800 2.03 7600 3.16 11400 3.88 15300 4.73
100 0.32 3900 2.04 7700 3.18 11500 3.87 15400 4.78
200 0.46 4000 2.10 7800 3.20 11600 3.90 15500 4.75
300 0.58 4100 1.97 7900 3.23 11700 3.86 15600 4.76
400 0.65 4200 1.97 8000 3.25 11800 3.88 15700 4.75
500 0.74 4300 2.03 8100 3.26 11900 3.86 15800 4.78
600 0.82 4400 2.04 8200 3.28 12000 3.89 15900 4.79
700 0.89 4500 2.10 8300 3.31 12100 3.94 16000 4.73
800 0.95 4600 1.97 8400 3.31 12200 3.92 16100 4.78
900 1.01 4700 1.97 8500 3.32 12300 3.96 16200 4.84
1000 1.07 4800 2.03 8600 3.34 12400 4.01 16300 4.90
1100 1.1 4900 2.04 8700 3.35 12500 4.07 16400 4.87
1200 1.17 5000 2.10 8800 3.37 12600 4.08 16500 4.90
1300 1.22 5100 2.53 8900 3.39 12700 4.17 16600 4.98
1400 1.27 5200 2.55 9000 3.42 12800 4.26 16700 5.05
1500 1.29 5300 2.60 9100 3.43 12900 4.16 16800 5.04
1600 1.35 5400 2.61 9200 3.51 13000 4.21 16900 5.02
1700 1.40 5500 2.64 9300 3.52 13100 4.24 17000 5.09
1800 1.44 5600 2.70 9400 3.54 13200 4.27 17100 5.07
1900 1.51 5700 2.67 9500 3.63 13300 4.31 17200 5.10
2000 1.49 5800 2.71 9600 3.61 13400 4.33 17300 5.13
2100 1.55 5900 2.74 9700 3.71 13500 4.25 17400 5.23
2200 1.58 6000 2.80 9800 3.66 13600 4.27 17500 5.21
2300 1.62 6100 2.79 9900 3.77 13700 4.33 17600 5.22
2400 1.72 6200 2.81 10000 3.75 13800 4.33 17700 5.36
2500 1.76 6300 2.83 10100 3.77 13900 4.31 17800 5.35
2600 1.78 6400 2.86 10200 3.80 14000 4.30 17900 5.45
2700 1.80 6500 2.88 10300 3.79 14100 4.30 18000 5.43
2800 1.86 6600 2.90 10400 3.87 14200 4.31
2900 1.90 6700 2.92 10500 3.83 14300 4.37
3000 1.90 6800 2.98 10600 3.88 14400 4.35
3100 1.97 6900 2.98 10700 3.86 14600 4.53
3200 1.97 7000 3.00 10800 3.87 14700 4.50
3300 2.03 7100 3.02 10900 3.90 14800 4.62
3400 2.04 7200 3.04 11000 3.84 14900 4.65
3500 2.10 7300 3.06 11100 3.88 15000 4.79
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Cable coaxial, RG-214/U, N type-N type, 17 m

Teldor, HL 3612
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Frequency, GHz CabléaBloss,
0.1 508
05 007

1 0.10

3 0.22

5 0.29
10 0.39
30 0.68
50 0.90
100 127
150 1e8
200 180
250 XD
300 36
350 560
400 >80
450 299
500 323
550 340
600 356
650 371
700 390
750 204
800 123
850 239
900 155
950 165
1000 279
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Cable loss
Cable coaxial, RG-214/U, N type-N type, 6.5 m
Suhner Switzerland, HL 3616

Frequency, | Cable loss, | Frequency, [Cable loss,| Frequency, | Cable loss, |Frequency,| Cable loss,
MHz dB MHz dB MHz dB MHz dB
10 0.13 1750 2.66 3550 4.44 5350 6.08
30 0.25 1800 2.72 3600 4.46 5400 6.12
50 0.32 1850 2.78 3650 4.59 5450 6.17
100 0.48 1900 2.81 3700 4.60 5500 6.25
150 0.60 1950 2.86 3750 4.72 5550 6.31
200 0.71 2000 2.94 3800 4.72 5600 6.35
250 0.81 2050 2.97 3850 4.86 5650 6.41
300 0.91 2100 3.01 3900 4.85 5700 6.50
350 1.00 2150 3.06 3950 4.99 5750 6.52
400 1.07 2200 3.1 4000 4.90 5800 6.57
450 1.14 2250 3.16 4050 5.04 5850 6.61
500 1.23 2300 3.21 4100 5.01 5900 6.71
550 1.30 2350 3.26 4150 5.10 5950 6.70
600 1.37 2400 3.31 4200 5.08 6000 6.75
650 1.44 2450 3.35 4250 5.18 6050 6.74
700 1.50 2500 3.39 4300 5.14 6100 6.84
750 1.58 2550 3.46 4350 5.22 6150 6.87
800 1.64 2600 3.48 4400 5.21 6200 6.93
850 1.69 2650 3.55 4450 5.29 6250 6.96
900 1.77 2700 3.59 4500 5.31 6300 7.02
950 1.79 2750 3.66 4550 5.39 6350 7.04
1000 1.87 2800 3.68 4600 5.41 6400 7.10
1050 1.92 2850 3.75 4650 5.49 6450 7.11
1100 1.98 2900 3.79 4700 5.52 6500 7.19
1150 2.05 2950 3.86 4750 5.60
1200 2.09 3000 3.89 4800 5.64
1250 2.15 3050 3.94 4850 5.73
1300 2.21 3100 3.98 4900 5.70
1350 2.27 3150 4.03 4950 5.73
1400 2.33 3200 4.06 5000 5.75
1450 2.38 3250 412 5050 5.83
1500 2.44 3300 4.14 5100 5.82
1550 2.48 3350 4.22 5150 5.91
1600 2.52 3400 4.24 5200 5.92
1650 2.56 3450 4.31 5250 5.98
1700 2.62 3500 4.35 5300 6.01
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A

AC
AM
AVRG
BB
cm
dB
dBm
dB(uV)
dB(uV/m)
dB(uA)
DC
EBW
EIRP
ERP
EUT
F

GHz
GND
H

HL
Hz

k

kHz
LO

m
MHz
mm
ms

us

NA
NB
OATS
Q

QP
PCB
PM
PS
RE
RF
rms
Rx

s

T

Tx

\

VA
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Abbreviations and acronyms

ampere
alternating current

amplitude modulation

average (detector)

broad band

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
decibel referred to one microampere
direct current

emission bandwidth

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

quasi-peak

printed circuit board

pulse modulation

power supply

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

volt-ampere
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