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5.10.Bandedge and Spurious Emission (conducted)
LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement.

TEST CONFIGURATION

Spectrum Analyzer

o —
oo

EUT

Non-Conducted
Table

= Ground Reference Plang e

TEST PROCEDURE

1. The transmitter output was connected to the spectrum analyzer through an attenuator, the path loss was
compensated to the results for each measurement.

2. Set to the maximum power setting and enable the EUT transmit continuously
3. Use the following spectrum analyzer settings:

RBW =100 kHz, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold
4. Measure and record the results in the test report.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed [ ] Not Applicable

Report Template Version: HOO (2016-08)
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Test Item: Band edge Modulation type:

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.357500000 GHz i #Avg Type: RMS Frequency
‘PNO: Fast ~»- Trig: Free Run AvglHold: 100/100
IFGainiLow  ®Atten: 30 4B

/ Auto Tune|
Ref Offset0.9 dB Mkr4
Ref 20.50 dBm
CenterFreq
2367500000 GHz

StartFreq|
2.310000000 GHz|
CHOO0 .
4

[ R TR
No hopping mode
Start 2.31000 GHz Stop 2.40500 GHz
H#Res BW 100 kHz Sweep 9.600 ms (8001 pts)
FONCTION WIDTH | FUNCIGHVALUE A

09 GHz

2.400 000 GHz
2,380 000 GHz

0 Hz|

Agilent Spectrum Analyzer - Swept SA
Marker 1 2.402910000000 GHz i #Avg Type: RMS RacE] Peak Search
PHO: Fast L, T7ig:Free Run Avg|Hold:> 100100 -
IFGain:Low #Atten: 26 dB

NextPeak|
Ref Offset 0.9 dB
Ref 16.50 dBm

Next Pk Right|

Next Pk Left|

CHOO —
i

AL T asatans

Hopping mode
pp g Stop 2.40500 GHz
Sweep 9.133 ms (1001 pts)|

Agilent Spectrum Analyzer - Swept SA
i

'Cener Freq 2.489000000 GHz i #Avg Type: RMS Frequency
. Trig: Free Run AvglHold: 100/100

: Fast -+
IFGain:Low #Atten: 30 4B

Auto Tune,
Ref Offset 0.9 dB m
Ref 20.50 dBm |||
Center Freq
2.489000000 GHz

CH78 :

e

No hopping mode

Stop 2.50000 GHz CFStep
#VBW 300 kHz Sweep 2.133 ms (8001 pts) 2.200000 MHz|
- Man

KR MDDE TR S0l % FUNCTION | FUNCTION WIDTF FUNCT UE_ A
2473 91950 GHz | 881dBm,
2.483 500 00 GHz | £1.769 dBm |
2500 000 00 GHz 59,894 dBm

FreqOffset
0 Hz|
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Agilent Spectrum Analyzer - Swept SA
T T A
Marker 1 2.479012000000 GHz . #Avg Type: RVS Poak Search
e e Trig:Free Run AvglHold>100/100
IFGain:Low #Arten: 26 4B
NextPeak
Ref Offset 0.9 dB
Ref 16.50 4Bm |
Next Pk Right
|
Next Pk Left
Marker Delta
Hopping mode e
Start 2.47800 GHz Stop 2.50000 GHz,
“Res BW 100 kHz Sweep 2.133 ms (1001 pts) Mkr—CF,
FONCTION | FONCTON WISTH | FUNCTOHvALE A
|
Mkr—RefLvl
More|
10f2]
= _
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Test Iltem:

Band edge

CHO0

No hopping mode

Agilent Spectrum Analyzor - Swept 5A
RL

Ref Offset 0.9 dB
Ref 20.50 dBm

Start 2.31000 GHz
#Res BW 100 kHz

B3

Center Freq 2.3575000[! GHz

Modulation type:

ot e Trig: Free Run AvglHo!

IFGain:Low #Atten: 30 4B

#VBW 300 kHz

FUNCTION

#hvg Type: RMS

09:36:42 AM S6p 11, 20

ld: 100/100

Mkrd

¥

Stop 2.40500 GHz,
Sweep 9.600 ms (8001 pts)

FUNCTION WIDTH FUNCTION VALUE _ ~

24 74 GHz | 0523 dBm |
2.400 000 GHz | £52.457 dBm
2,380 000 GHz £1.525 dBm
[ 2324321GHz| __ &7297dBm| | |

CHOO

Hopping mode

Agilent Spectrum Analyzor - Swept 5A

Ref Offset 0.9 dB
Ref 16.50 dBm

st A

Start 2.31000 GHz
#Res BW 100 kHz

oL R 2
Marker 1 2.404050000000 GHz

#hvg
NO: Fast Lyl Trig: Free Run

Col
IFGain:Low #Atten: 26 dB

AT 10,03/50 AM Sep 11,
Type: RMS

Avg|Hold>100/100

Stop 2.40500 GHz,
Sweep 9.133 ms (1001 pts)

m/4DQPSK

Frequency

Auto Tune|

Center Freq
2.367500000 GHz

StartFreq|
2.310000000 GHz|

FreqOffset
0 Hz|

Peak Search

NextPeak|

Next Pk Right|
Next Pk Left|
Marker Delta|

Mkr—CF|

Mkr—RefLvi|

More|

CH78

No hopping mode

Agilent Spectrum Analyzer - Swept SA
Joa T
Center Freq 2.48900000

Ref Offset 0.9 dB
Ref 20.50 dBm

0 GHz )
'PHO: Fast ~»- 1rig: Free Run
IFGain:Low #Arten: 30 4B

FONETION
1502 dBm |

£5.100 dBm |

63743 dBm

#Avg Type: RMS
AvglHold: 100/100

Stop 2.50000 GH:

Sweep 2.133 ms (8001 pts)

FUNCTION WIDTH A LE

: Auto Tune|

Frequency

Center Freq
2.489000000 GHz

z

FreqOffset
0 Hz|
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Agilent Spectrum Analyzer - Swept SA
. "I PULGE A
Marker 1 2.480046000000 GHz . #Avg Type: RMS Poak Search
“Past g Trig: Free Run Avg|Hold:> 100100
IFGain:Low #Arten: 26 4B
NextPeak
Ref Offset 0.9 dB
Ref 16.50 dBm | —]|
Next Pk Right|
|
Next Pk Left
Marker Delta
Hopping mode Premse—— |
Start 2.47800 GHz Stop 2.50000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) Mkr—CF|
FONCTION | FUNCTIOR WDTH | FURCTIONVALUE &
|
Mkr—RefLvi
More|
10f2]
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Modulation type:

Test Item: Band edge

Agilent Spectrum Analyzor - Swept 5A

jou 7L R 2 NG 7 NAUT

Center Freq 2.357500000 GHz i #Avg Type: RMS
PNO: Fast ~»- Trig: Free Run ‘AvglHold: 1001100
IFGain:Low ___ #Atten: 30 4B

09:45:00 AM S6p 11, 20
Frequency

v Auto Tune
Ref Offset0.9 dB Mkrd
Ref 20.50 dBm
CenterFreq
2.367500000 GHz

StartFreq|
2.310000000 GHz|

CHO0

NO hopplng mOde Stop 2.40500 GHz,
" Sweep 9.600 ms (8001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE _ ~

2.4 GHz | 0,007 dBm |
2.400 000 GHz |
FreqOffset

2,390 000 GHz
PEICIE I 0 Haz|

Agilent Spectrum Analyzer - Swopt SA
o C I 2 VAT
Marker 1 2.403860000000 GHz i #Avg Type: RMS
SN0 Fast Ly Trig: Free Run AvglHold> 1001100
#Atten: 26 dB

10,08:21AM 60 11,
Peak Search

IFGain:Lowe

NextPeak|

Next Pk Right
Next Pk Left|
- ' ot s |

Hopping mode
pp g Stop 2.40500 GHz
» Sweep 9.133 ms (1001 pts) Mkr—CF|

Mkr—RefLvi|

More|

Ref Offset 0.9 dB
Ref 16.50 dBm

Agilent Spectrum Analyzer - Swept SA
. ALIGN 2
#Avg Type: RMS Frequency

Center Freq 2.489000000 GHz i
PNO: Fast ~»- Trig: Free Run AvglHold: 100/100
IFGain:Low #Anen: 30 4B
Mk rd r Auto Tune|
Ref Offset 0.9 dB S s
Ref 20.50 dBm

Center Freq
2.489000000 GHz

CH78

Ll
Sl AT A AT AN A A

No hopping mode
pp g Stop 2.50000 GHz,
3 #VBW 300 kHz Sweep 2.133 ms (8001 pts)|

3 FUNCTION | FUNCTION WIDTF A LE
2,480 090 00 GHz | 1.106 dBm
2.483 500 00 GHz | £2.773 dBm |
2500 000 00 GHz -60.869 dBm

| 248352760GHz|  60458dBm| | | |
>

FreqOffset
0 Hz|
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Agilent Spectrum Analyzer - Swept SA
T T PG A
Marker 1 2.478220000000 GHz . #Avg Type: RVS Poak Search
e e Trig:Free Run AvglHold>100/100
IFGain:Low #Arten: 26 4B
NextPeak
Ref Offset 0.9 dB
Ref 16.50 4Bm |
Next Pk Right
|
Next Pk Left
Marker Delta
Hoppig mode Premse—— |
Start 2.47800 GHz Stop 2.50000 GHz,
“Res BW 100 kHz Sweep 2.133 ms (1001 pts) Mkr—CF,
FONCTION WIDTH | FUNCIGHVALUE A
|
Mkr—RefLvl
More|
10f2]
= _
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Test Iltem:

SE

CHO0

30MHz~3GHz

CHOO

3GHz~5GHz

Modulation type: GFSK

Agilent Spectrum Analyzer - Swept SA

o< i 0

Center Freq 1.515000000 GHz i
Pio: Fast —r- Trig:Free Run
IFGainiLow  #Atten: 30 4B

Ref Offset 0.9 dB
Ref 20.90 dBm

#VBW 300 kHz

Agilont Spoctrum Analyzor - Swopt SA

oL R 7

Center Freq 4.000000000 GHz i
PHO: Fast ~+— 17ig: Free Run
IFGain:low  HAtten: 30 dB

Ref Offset 0.9 dB
Ref 20.90 dBm

#VBW 300 kHz

CHOO

5GHz~10GHz

Agilent Spectrum Analyzer - Swept SA
i

'Cener Freq 7.500000000 GHz
: Fast ~+—
Foainime | #Acen: 30 4B

Trig: Free Run

Ref Offset 0.9 dB
Ref 20.90 dBm

#VBW 300 kHz

Frequency

Auto Tune|

Center Freq
1615000000 GHz

StartFreq|
'30.000000 MHz|

Stop Freq|

FreqOffset
0 Hz|

Stop 3.000 GHz
Sweep 284.3 ms (8001 pts)

STATUS

#hvg Type: RMS Frequency
AvglHold: 151100

Auto Tune|

CenterFreq
4.000000000 GHz

FreqOffset
0 Hz|

Stop 5.000 GHz
Sweep 191.5 ms (8001 pts)

#avg Typ; RM‘S Frequency
AvglHold: 11100

Auto Tune|

CenterFreq
7500000000 GHz

FreqOffset
0 Hz|

Stop 10.000 GHz
Sweep 477.9 ms (8001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept SA
"

'Cener Freq 12.500000000 GHz i #Avg Type: RMS Frequency
TN Tast - Trig:Free Run AvglHold: 10100

IFGainlow  #Atten: 30 B

Ref Offset0.9 dB Mkr1 14,921 875 G Auto Tune|

Ref 20.90 dBm

Center Freq
12.500000000 GHz

StartFreq|
10.000000000 GHz|

CHO0

Stop Freq|
15.000000000 GHz|

10GHz~15GHz

CF Step
500.000000 MHz|

Auto Man

FreqOffset
0 Hz|

Start 10.000 GHz Stop 15.000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
i

Center Freq 20.000000000 GHz i #Avg Type: RMS Frequency
PNO: Fast ~»- 17ig:Free Run AvglHold: 5100
IFGainLow  #Atten: 32 dB
Auto Tune,
Ref Offset0.9 dB
Ref 22.90 dBm

Center Freq
20,000000000 GHz

StartFreq|
15.000000000 GHz|

CHOO

Stop Freq|
25.000000000 GHz|

15GHz~25GHz

CF Step
1.000000000 GHz|

Auto Man

FreqOffset
0 Hz|

'Start 15.000 GHz Slo[i 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA
"

Center Freq 1.515000000 GHz i #Avg Type: RMS Frequency
: Fast ~+— Trig:Fres Run Avg|Hold: 14/00
IFGain:Low  #Amen: 30 4B
Auto Tune,
Ref Offset0.8 dB
Ref 20.90 dBm

Center Freq
1515000000 GHz,

StartFreq|
30.000000 MHz|

CH39

‘Stop Freq
3.000000000 GHz|

30MHz~3GHz
CF Step
zs‘rmoooo:n::

FreqOffset
0 Hz|

Stop 3.000 GHz
#VBW 300 kHz Sweep 284.3 ms (8001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept SA
"

Center Freq 4.000000000 GHz i #Avg Type: RMS Frequency
: Fast ~+— Trig:Fres Run Avg|Hold: 15100
IFGain:Low  #Amen: 30 4B
Auto Tune,
Ref Offset0.9 dB
Ref 20.90 dBm

Center Freq
4.000000000 GHz

StartFreq|
3.000000000 GHz|

CH39

Stop Freq|
5.000000000 GHz|

3GHz~5GHz

CF Step
200.000000 MHz|

Auto Man

FreqOffset
0 Hz|

Stop 5.000 GHz
#VBW 300 kHz Sweep 191.5 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
i

Center Freq 7.500000000 GHz i #Avg Type: RMS Frequency
: Fast ~+— Trig:Fres Run Avg|Hold: 11100
IFGain:Low  #Amen: 30 4B
Auto Tune,
Ref Offset0.9 dB
Ref 20.90 dBm

Center Freq
7500000000 GHz

StartFreq|
5.000000000 GHz|

CH39

Stop Freq|
10.000000000 GHz|

5GHz~10GHz

CF Step
500.000000 MHz|

Auto Man

FreqOffset
0 Hz|

Stop 10.000 GHz
#VBW 300 kHz Sweep 477.9 ms (8001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA
"

Center Freq 12.500000000 GHz i #Avg Type: RMS Frequency
PHO: Fast ~»- 17ig: Free Run Avg|Hold: 101100
IFGainiLow  #Atten: 30 4B
Auto Tune,
Ref Offset0.8 dB
Ref 20.90 dBm

Center Freq
12500000000 GHz

StartFreq|
10.000000000 GHz|

CH39

‘Stop Freq
15.000000000 GHz|

10GHz~15GHz

CF Step
500.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 10.000 GHz Stop 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

STATUS
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15GHz~25GHz

CH78

30MHz~3GHz

CH78

3GHz~5GHz

CH78
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Agilent Spectrum Analyzer - Swept SA
"

'Cener Freq 20.000000000 GHz i
eerast r- Trig:Free Run
IFGainLow  #Atten: 32 dB

Ref Offset 0.9 dB
Ref 22.90 dBm

Start 15.000 GHz
es BW 100 kHz #VBW 300 kHz

o

Agilent Spectrum Analyzer - Swept SA
"

'Cener Freq 1.515000000 GHz i
Tast —v- Trig:Free Run
IFGainiLow  #Atten: 30 4B

Ref Offset 0.9 dB
Ref 20.90 dBm

#VBW 300 kHz

Agilent Spectrum Analyzor - Swept 5A
3 i

Center Freq 4.000000000 GHz i
: Fast ~+— 1rig: Free Run
IFGain:low  HAtten: 30 dB

Ref Offset 0.9 dB
Ref 20.90 dBm

f#Res BW 100 kHz #VBW 300 kHz

e
Agilent Spectrum Analyzor - Swept 5A

-Cenler Freq 7.500000000 GHz i
Trig: Free Run

: Fast ~»—
IFGain:Low #Atten: 30 dB

Ref Offset 0.9 dB
Ref 20.90 dBm

#VBW 300 kHz

f#Res BW 100 kHz

jusc

Issued: 2017-09-13

#Avg Type: RMS Frequency
AvglHold: 51100

Auto Tune

Center Freq
20,000000000 GHz

StartFreq|
15.000000000 GHz|

Stop Freq|
25.000000000 GHz|

CF Step
1.000000000 GHz|

Auto Man

FreqOffset
0 Hz|

Stop 25.000 GHz
Sweep 955.7 ms (8001 pts)

#Avg Type: RMS Frequency
‘AvglHold: 14100

Auto Tune

Center Freq
1615000000 GHz

StartFreq|
'30.000000 MHz|

Stop Freq|
3.000000000 GHz|

CF Step
297000000 MHz|

Auto Man

FreqOffset
0 Hz|

Stop 3.000 GHz
Sweep 284.3 ms (8001 pts)

#hvg Type: RMS Frequency

Avg|Hold: 15100
- Auto Tune

Center Freq
4.000000000 GHz

[ — |

StartFreq|
3.000000000 GHz|

‘Stop Freq
$5.000000000 GHz|

CF Step

FreqOffset
0 Hz|

Stop 5.000 GHz
Sweep 191.5 ms (8001 pts)

STATUS

#hvg Type: RMS Frequency
Avg|Hold: 111100 "

Mkr1 G RLECIE

Center Freq
7500000000 GHz

[ — |

StartFreq|
5.000000000 GHz|

‘Stop Freq
10.000000000 GHz|

CF Step

FreqOffset
0 Hz|

Stop 10.000 GHz
Sweep 477.9 ms (8001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept SA
i

Center Freq 12.500000000 GHz g #Avg Type: RMS Frequency
PHO: F Trig: Free Run Avg|Hold: 10100

TFast ~re
IFGain:Low #Atten: 30 4B

Ref Offset 0.9 dB

Mkr1 14.792 500 G Auto Tune|
Ref 20.90 dBm -

Center Freq
12600000000 GHz|

StartFreq|
10.000000000 GHz|

CH78

Stop Freq|
15.000000000 GHz|

10GHz~15GHz

CF Step
500.000000 MHz|
Man

FreqOffset
0 Hz|

Start 10.000 GHz Stop 15.000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
i

Center Freq 20.000000000 GHz -~ #Avg Type: RMS Frequency
PNO: Fast ~»- 17ig:Free Run AvglHold: 5100
IFGainLow  #Atten: 32 dB
Auto Tune,
Ref Offset0.9 dB
Ref 22.90 dBm

Center Freq
20.000000000 GHz

StartFreq|
15.000000000 GHz|

CH78

Stop Freq|
25.000000000 GHz|

15GHz~25GHz

CF Step
1.000000000 GHz|

Auto Man

FreqOffset
0 Hz|

'Start 15.000 GHz Stop 25.000 GHz
: #VBW 300 kHz Sweep 955.7 ms (8001 pts)
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Test Iltem:

SE

m/4DQPSK

Modulation type:

CHO0

30MHz~3GHz

Agilent Spectrum Analyzer - Swept SA
o< i 0
Center Freq 1.515000000 GHz i
Pio: Fast —r- Trig:Free Run
IFGainiLow  #Atten: 30 4B

Frequency

Auto Tune|
Ref Offset 0.9 dB
Ref 20.90 dBm

Center Freq
1615000000 GHz

StartFreq|
'30.000000 MHz|

Stop Freq|

FreqOffset
0 Hz|

Stop 3.000 GHz
#VBW 300 kHz Sweep 284.3 ms (8001 pts)

STATUS

CHOO

3GHz~5GHz

Agilent Spectrum Analyzer - Swept SA

Center Freq 4.000000000 GHz i #Avg Type: RMS Frequency
'PHO: Fast ~+- Trig: Free Run AvglHold: 181100
IFGain:Low #Atten: 30 dB

Auto Tune|
Ref Offset 0.9 dB
Ref 20.90 dBm

Center Freq
4.000000000 GHz

FreqOffset
0 Hz|

Stop 5.000 GHz
#VBW 300 kHz Sweep 191.5 ms (8001 pts)

STATUS

CHOO

5GHz~10GHz

Agilent Spectrum Analyzer - Swept SA
o< I 2 N
Center Freq 7.500000000 GHz i #Avg Type: RMS | Frequency
PHO: Fast ~+—- 17ig:Free Run Avg|Hold: 111100
IFGain:Low #Atten: 30 dB

Auto Tune|
Ref Offset 0.9 dB
Ref 20.90 dBm

Center Freq
7500000000 GHz

FreqOffset
0 Hz|

Stop 10.000 GHz
#VBW 300 kHz Sweep 477.9 ms (8001 pts)

STATUS
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CHO0

10GHz~15GHz

Agilent Spectrum Analyzer - Swept SA
"

'Cener Freq 12.500000000 GHz
PHO: T

IFGain:Low

Ref Offset 0.9 dB
Ref 20.90 dBm

Start 10.000 GHz
#Res BW 100 kHz

e Trig: Free Run

#Avg Type: RMS Frequency
Avg|Hold: 10100
#hen: 30 4B

866 250 GHz LRI
919 dBm

Center Freq
12.500000000 GHz

StartFreq|
10.000000000 GHz|

Stop Freq|
15.000000000 GHz|

CF Step
500.000000 MHz|
Man

FreqOffset
0 Hz|

Stop 15.000 GHz
Sweep 477.9 ms (8001 pts)

#VBW 300 kHz

o

CHO0

15GHz~25GHz

CH39

30MHz~3GHz

CH39

3GHz~5GHz

Agilent Spectrum Analyzer - Swept SA

Joa T

Center Freq 20.000000000 GHz
PHO:
IFGain:Low

Ref Offset 0.9 dB
Ref 22.90 dBm

'Start 15.000 GHz
{#Res BW 100 kHz

Agilent Spectrum Analyzor - Swept 5A
3

Center Freq 1.515000000 GHz

: Fast ~»—
IFGain:Low

Ref Offset 0.9 dB
Ref 20.90 dBm

f#Res BW 100 kHz

e
Agilent Spectrum Analyzor - Swept 5A

Center Freq 4.000000000 GHz

: Fast ~»—
IFGain:Low

Ref Offset 0.9 dB
Ref 20.90 dBm

f#Res BW 100 kHz

jusc

o Trig: Free Run

#VBW 300 kHz

#VBW 300 kHz

#VBW 300 kHz

#Avg Type: RMS Frequency
Avg|Hold: 51100
#hen: 32 dB

Auto Tune

Center Freq
20,000000000 GHz

StartFreq|
15.000000000 GHz|

Stop Freq|
25.000000000 GHz|

CF Step
1.000000000 GHz|
Man

FreqOffset
0 Hz|

Stop 25.000 GHz
Sweep 955.7 ms (8001 pts)

#hvg Type: RMS Frequency
Trig: Free Run Avg|Hold: 14100

#Atten: 30 dB
g Auto Tune

Center Freq
1515000000 GHz,

[ — |

StartFreq|
30.000000 MHz|

‘Stop Freq
3.000000000 GHz|

CF Step
297.000000 MHz |
Auto Man

FreqOffset
0 Hz|

Stop 3.000 GHz
Sweep 284.3 ms (8001 pts)

STATUS

#hvg Type: RMS : Frequency
Trig: Free Run AvglHold: 15100 v

#Atten: 30 dB
Ml 3 G Auto Tune

Center Freq
4.000000000 GHz

[ — |

StartFreq|
3.000000000 GHz|

‘Stop Freq
$5.000000000 GHz|

CF Step

FreqOffset
0 Hz|

Stop 5.000 GHz
Sweep 191.5 ms (8001 pts)

STATUS

Issued: 2017-09-13
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CH39

5GHz~10

GHz

Agilent Spectrum Analyzer - Swept SA
"

'Cener Freq 7.500000000 GHz i
‘P! Tast —r- Trig: Free Run

IFGainiLow  #Atten: 30 4B

Ref Offset0.9 dB

Ref 20.90 dBm

#VBW 300 kHz

CH39

10GHz~15GHz

Agilent Spectrum Analyzer - Swept SA
"

'Cener Freq 12.500000000 GHz
PHO: T

ast ~#- 1rig:Free Run
IFGain:Low #Atten: 30 4B
Ref Offset 0.9 dB
Ref 20.90 dBm

'Start 10.000 GHz

es BW 100 kHz #VBW 300 kHz

CH39

15GHz~25

GHz

CH78

30MHz~3GHz

Agilent Spectrum Analyzor - Swept 5A
o R a -
Center Freq 20.000000000 GHz i

Fast e Trig:Free Run

: Fast
IFGain:Low #Atten: 32 dB

Ref Offset 0.9 dB
Ref 22.90 dBm

Start 15.000 GHz
f#Res BW 100 kHz

o

#VBW 300 kHz

Agilont Spoctrum Analyzor - Swopt SA
Center Freq 1.515000000 GHz i

: Fast ~+— 1rig: Free Run
IFGain:low  HAtten: 30 dB
Ref Offset 0.9 dB
Ref 20.90 dBm

HhMnﬂhﬂMmﬂNWﬂﬂﬁmﬂmﬂnﬂmhiwﬂdﬂWﬂMM“** ok

#VBW 300 kHz

f#Res BW 100 kHz

jusc

Issued:

WAvg Type: RMS Frequency

AvglHold: 11100

Auto Tune

Center Freq
7500000000 GHz

StartFreq|
5.000000000 GHz|

Stop Freq|
10.000000000 GHz|

CF Step
500.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Stop 10.000 GHz
Sweep 477.9 ms (8001 pts)

WAvg Type: RMS Frequency

Avg|Hold: 10100

Auto Tune

Center Freq
12.500000000 GHz

StartFreq|
10.000000000 GHz|

Stop Freq|
15.000000000 GHz|

CF Step
500.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Stop 15.000 GHz
Sweep 477.9 ms (8001 pts)

#hvg Type: RMS Frequency

Avg|Hold: 5100

Mkr1 24.147 50 GHZ] ST

-44.111 dBm

Center Freq
20.000000000 GHz,

StartFreq|
15.000000000 GHz|

FreqOffset
0 Hz|

Stop 25.000 GHz
Sweep 955.7 ms (8001 pts)

STATUS

09;42: 18 AM 560 11,
Frequency

Auto Tune

Center Freq
1515000000 GHz,

[ — |

StartFreq|
30.000000 MHz|

#hvg Type: RMS
Avg|Hold: 14100

‘Stop Freq
3.000000000 GHz|

CF Step
297.000000 MHz |
Auto Man

FreqOffset

Stop 3.000 GHz
Sweep 284.3 ms (8001 pts)

STATUS

2017-09-13
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CH78

3GHz~5GHz

Agilent Spectrum Analyzer - Swept SA
Joa T
Center Freq 4.000000000 GHz i
Tast —v- Trig:Free Run
IFGainiLow  #Atten: 30 4B

Ref Offset 0.9 dB
Ref 20.90 dBm

#VBW 300 kHz

CH78

5GHz~10GHz

Agilent Spectrum Analyzer - Swept SA
"

'Cener Freq 7.500000000 GHz i
o Tast —r- Trig: Free Run
IFGainiLow  #Atten: 30 4B

Ref Offset 0.9 dB
Ref 20.90 dBm

#VBW 300 kHz

CH78

10GHz~15GHz

CH78

15GHz~25GHz

Agilont Spoctrum Analyzor - Swopt SA
oL R 7 ;
Center Freq 12.500000000 GHz i

: Fast ~»— 17ig: Free Run
IFGain:low  HAtten: 30 dB

Ref Offset 0.9 dB
Ref 20.90 dBm

Start 10.000 GHz
f#Res BW 100 kHz #VBW 300 kHz

o

Agilent Spectrum Analyzor - Swept 5A
-Cenler Freq 20.000000000 GHz i
= Trig: Free Run
#htten: 32 4B

Ref Offset 0.9 dB
Ref 22.90 dBm

'Start 15.000 GHz
f#Res BW 100 kHz #VBW 300 kHz

jusc

Issued: 2017-09-13

#Avg Type: RMS Frequency
‘AvglHold: 15100

Auto Tune

Center Freq
4.000000000 GHz

StartFreq|
3.000000000 GHz|

Stop Freq|
5.000000000 GHz|

CF Step
200.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Stop 5.000 GHz
Sweep 191.5 ms (8001 pts)

STATUS

#Avg Type: RMS Frequency
AvglHold: 11100

Auto Tune

Center Freq
7500000000 GHz

StartFreq|
5.000000000 GHz|

Stop Freq|
10.000000000 GHz|

CF Step
500.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Stop 10.000 GHz
Sweep 477.9 ms (8001 pts)

N 109:42,49 4 5e
#Avg Type: RMS Frequency

Avg|Hold: 10100
- Auto Tune

Center Freq
12500000000 GHz

[ — |

StartFreq|
10.000000000 GHz|

‘Stop Freq
15.000000000 GHz|

CF Step
500.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Stop 15.000 GHz
Sweep 477.9 ms (8001 pts)

STATUS

#hvg Type: RMS Frequency
AvglHold: 51100 "

Auto Tune

Center Freq
20.000000000 GHz,

StartFreq|
15.000000000 GHz|

FreqOffset
0 Hz|

Stop 25.000 GHz
Sweep 955.7 ms (8001 pts)

STATUS
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5.11. Spurious Emission (radiated)
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.209
Frequency Limit (dBuV/m @3m) Value
30 MHz ~ 88 MHz 40.00 Quasi-peak
88 MHz ~ 216 MHz 43.50 Quasi-peak
216 MHz ~ 960 MHz 46.00 Quasi-peak
960 MHz ~ 1 GHz 54.00 Quasi-peak
Above 1 GHz 54.00 Average
74.00 Peak

TEST CONFIGURATION
> Below 30 MHz

Turntable iLoop antenna
EUT 3m
Y
LO.B m Test
" Receiver
| —
Ground Plane Coaxial Cable
» 30 MHz ~1000 MHz
= -1
e 3m
Turntable
\ EUT Tmto 4m
Test A
Receiver 0.8m
y
| 7
Ground Plane Coaxial Cable

» Above 1 GHz
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Antenna (Boresight)
tower

Hom
] antenna

\ 1 ~dm [\
Spectrum
‘ A analyzer

Tumtare | Y
1.5m
A 30em D =88
5 K I~ Pre-amp [8]=]
AAAAAAAALA | ] I 1

TEST PROCEDURE

1. The EUT was tested according to ANSI C63.10:2013 for compliance to FCC 47CFR 15.247 requirements.
2. The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated360 degrees
to determine the position of the maximum emission level.
3. The EUT waspositioned such that the distance from antenna to the EUT was 3 meters.
4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna.
5. Use the following spectrum analyzer settings
(1) Span shall wide enough to fully capture the emission being measured,;
(2) Below 1 GHz, RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;
If the emission level of the EUT measured by the peak detectoris 3 dB lower than the applicable limit,
the peak emission level will be reported. Otherwise, theemission measurement will be repeated using
the quasi-peak detector and reported.
(3) Above 1 GHz, RBW=1 MHz, VBW=3 MHz for Peak value
RBW=1 MHz, VBW=10 Hz for Average value.
TEST MODE:

Please refer to the clause 3.3

TEST RESULTS

X Passed [ ] Not Applicable

Note:

1) Final Level = Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2) The emission levels of other frequencies are very lower than the limit and not show in test report.

3) Below 1 GHz,Have pre-scan all modulation mode, found the GFSK modulation High channel which it was
worst case, so only the worst case’s data on the test report.

4) Above 1 GHz,Have pre-scan all modulation mode, found the GFSK modulation which it was worst case,
so only the worst case’s data on the test report

5) The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is
unable to test.

» 9kHz ~ 30 MHz

The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was
20 dB lower than the limit line per 15.31(0) was not reported.

Report Template Version: HOO (2016-08)
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» 30MHz ~1GHz
Polarization: Vertical
Level [dBpV/m]
L T A A e T A
I | | | [ | | | | | | [
ToF----- g g b= J - v [ [ B |
I | | | [ | | | | | | [
Y L S N b S N O
I | | | [ | | | | | | [
] S e il etk Sl St S ek B .
1 R R R N e T L i R
40 [ [ [ T T T T T T [ R R A
I | | | [ | | | | | I et
oF----- B et e e B e it t-————— - - B e e
I | | | [ | | I ; I | [
2] R R e SR S S SR ) 2 gt e St S SO
| | | I | i | | | | | | | | | |
I | | | [ | | | | | | [
0 L L L L L L L L L L L L
oM 40M  50M 60M 70M 100M 200M 300M 400M 500M 600M 800M 1G
Frequency [Hz]
® x xMES GM1708256098_red

MEASUREMENT RESULT:

"GM1708256098 red”

3/25/2017 8:44PM
Freguency Level Transd Limit Margin Det. Height Polarization
MHzZ dBuv/m de dBpv/m ds cm
37.760000 20.20 -10.8 40.0 19.8 P 100.0 14€.00 VERTICAL
59%.100000 21.40 -9.8 40.0 13.¢ P 100.0 200.00 VERTICAL
101.780000 19.20 -10.5 43.5 24.3 P 100.0 322.00 VERTICAL
301.€00000 22 .80 -7.2 46.0 23.4 QP 100.0 170.00 VERTICAL
542 _.160000 28.30 -0.9 4.0 17.7 QP 100.0 5.00 VERTICAL
520.460000 38.40 7.0 4.0 7.8 P 100.0 359.00 VERTICAL
Polarization: Horizontal
Level [dBpV/m]
L e e S T N
| | | | | | | | | | | | | | | |
Tor----- B R e e e T R I B T S B B
| | | | | | | | | | | | | | | |
60} ---- LI S S IR S S SN SN
| | | | | | | | | | | | | | | |
R S B T e Tt el St et it
| | | I I L | L I T T T T T T T |
0 b booooodecsodeeodondo oot
| | | | | | | | | | | | | ! I |
F----- B e E e e T e e - [ el o ATt el Rl ol |
| | | | [ | | ) i | | [
D) — o O S RIS A S S SR R
| | | i | i | | | | | | | | | |
| | | | | | | | | | | | | | | |
L L L L L L L L L L L L L L L 1
oM 40M  50M 60OM TOM 100M 200M 300M 400M  500M 600M B800M 1G
Frequency [Hz]
x x xMES GML1T708256087 red
MEASUREMENT RESULT: "GM1708256097 red"
8/25/2017 8:42PM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHZ dBuv/m dB dBpvV/m dB cm
51.340000 21.90 -8.8 40.0 18.1 P 100.0 322.00 HORIZONTAL
55.220000 20.60 -9.2 40.0 16.4 QP 300.0 242 .00 HORIZONTAL
105.660000 20.20 -10.5 43.5 23.3 g@p 300.0 272.00 HORIZONTAL
307.420000 23.30 -7.1 46.0 22.7 QP 300.0 25.00 HORIZONTAL
520.820000 28.90 -1.3 46.0 17.1 QP 300.0 25.00 HORIZONTAL
941.800000 38.40 7.2 4.0 7.6 QP 300.0 ©66.00 HORIZONTAL
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» Above 1GHz
CHOO for GFSK
Frequency Read | Antenna | Cable | Preamp Level Limit Line Mgrgin o Test
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
1597.40 45.26 24.92 5.56 36.72 39.02 74.00 -34.98 Vertical
3192.37 41.10 28.80 7.71 38.20 39.41 74.00 -34.59 Vertical Peak
4809.50 43.65 31.58 9.55 36.93 47.85 74.00 -26.15 Vertical
7209.02 33.22 36.21 11.87 35.07 46.23 74.00 -27.77 Vertical
1593.34 38.12 24.96 5.55 36.71 31.92 74.00 -42.08 | Horizontal
2995.54 41.72 28.60 7.48 38.23 39.57 74.00 -34.43 | Horizontal Peak
4809.50 42.93 31.58 9.55 36.93 47.13 74.00 -26.87 | Horizontal
7209.02 34.90 36.21 11.87 35.07 47.91 74.00 -26.09 | Horizontal
CH39 for GFSK
Frequency EE\?S Agéi?glra Clz_izlse PFrzstrgrp Level Limit Line ML?rrngi![n Polarization Test
(MHz) (dBuv) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) value
1860.99 40.31 25.34 6.05 37.19 34.51 74.00 -39.49 Vertical
3489.84 37.12 28.92 8.10 38.42 35.72 74.00 -38.28 Vertical Peak
4883.52 43.31 31.43 9.59 36.73 47.60 74.00 -26.40 Vertical
7319.96 3241 36.30 11.99 34.92 45.78 74.00 -28.22 Vertical
1350.36 36.83 26.05 4.92 36.49 31.31 74.00 -42.69 | Horizontal
3225.04 36.98 28.65 7.75 38.24 35.14 74.00 -38.86 | Horizontal Peak
4883.52 43.17 31.43 9.59 36.73 47.46 74.00 -26.54 | Horizontal
7527.83 32.21 36.13 12.49 34.92 45,91 74.00 -28.09 | Horizontal
CH78 for GFSK
S Margin
Freauency | [oue | “Factor | Loss | Factor | iovel | Lmittine | NERT | ppanon | TESt
(dBuV) | (dB/m) (dB) (dB) (dB)
1601.47 39.65 24.90 5.57 36.72 33.40 74.00 -40.60 Vertical
4256.33 39.92 30.11 8.99 37.62 41.40 74.00 -32.60 Vertical Peak
4958.68 42.01 31.46 9.64 36.52 46.59 74.00 -27.41 Vertical
7840.75 32.23 36.35 13.06 34.96 46.68 74.00 -27.32 Vertical
1597.40 41.50 24.92 5.56 36.72 35.26 74.00 -38.74 | Horizontal
2995.54 38.48 28.60 7.48 38.23 36.33 74.00 -37.67 | Horizontal Peak
4958.68 42.06 31.46 9.64 36.52 46.64 74.00 -27.36 | Horizontal
6921.30 32.79 34.83 11.75 34.87 44.50 74.00 -29.50 | Horizontal
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6. Test Setup Photos of the EUT

Conducted Emission (AC Mains)

Radiated Emission

Report Template Version: HOO (2016-08)
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7. External and Internal Photos of the EUT
External Photos of the EUT
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Internal Photos of the EU
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