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Low Band-edge
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Avg Type: Log-Pwr
PNO: W:de = Trig: Free Run
Atten: 20 dB
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Ref 10.00 dBm -61.49 dBm

Center Freq

2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz
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#VBW 300 kHz Sweep 2.667 ms (40001 pts; 1.000000 MHz
Auto Man

MKR MODE TRC SCL
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FUNCTION FUNCTION wIDTH FUNCTION ¥ALUE

Freq Offset
0Hz
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Report No.: DRTFCC1904-0173

FCC ID: TQ8-ATBBOTHAN

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

Q0 = 5 i O R B G

ALIGN AUTO

09:39:00 AM Apr09, 2019

Avg Type: Log-Pwr
. Trig:Free Run
Atten: 20 dB

Ref 10.00 dBm

#VBW 300 kHz

Mkr2 29.356 7 MHz
-65.15 dBm

Stop 30.00 MHz

Frequency

Auto Tune

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

CF Step
2.999100 MHz
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Agilent Spectrum Analyzer - Swept SA
QO 5 <1 = G . il

ALIGN AUTO

09:309:38 AM &pr 09, 2019

Avg Type: Log-Pwr

) Trig:Free Run
Atten: 20 dB

Ref 10.00 dBm

#VBW 3.0 MHz

Sweep 18.67 ms (40001 pts;

Mkr2 5,927 26 GHz

-47.09 dBm

Stop 10.000 GHz

Frequency

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
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Lowest Channel & Modulation : 8DPSK
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Report No.: DRTFCC1904-0173

FCC ID: TQ8-ATBBOTHAN

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

L . 511~ O B G

ALIGN AUTO

Avg
Trig: Free Run

PNO: Fast Ly
™ Atten: 20 dB

IFGain:Low

Ref 10.00 dBm

#VBW 3.0 MHz

Type: Log-Pwr
NN N

Mkr3 21.461 125 GHz
-37.44 dBm

Stop 25.000 GHz
Sweep 40.00 ms (40001 pts;

MKR MODE| TRC SCL ® i FUNCTION
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FUNCTION ‘wIDTH FUNCTION YALUE
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Frequency

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
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Stop Freq
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CF Step
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Auto Man

Freq Offset

0Hz
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Report No.: DRTFCC1904-0173

FCC ID: TQ8-ATBBOTHAN

Reference for limit

Agilent Spectrum Analyzer - Swept SA

L . 511~ O B G

) Trig:FreeRun
Atten: 20 dB

Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz

Middle Channel & Modulation : 8DPSK

ALIGN AUTO 09:41:45 AM &pr09, 2019

#VBW 300 kHz

Avg Type: Log-Pwr Frequency

Mkr1 2441 155 G Auto Tune

-1.76 dBm

Center Freq
2.441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

CF Step
300.000 kHz

Freq Offset
0Hz

Span 3.000 MHz
Sweep 1.000 ms (3001 pts)

IMSG

STATUS

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
QO 5 <=1 e 2 il

Ref 10.00 dBm

Middle Channel & Modulation : 8DPSK

ALIGN AUTO

) Trig:Free Run

#VBW 300 kHz

Avg Type: Log-Pwr Frequency

Mkr2 14.015 5 MHz Auto Tune

-65.07 dBm

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

Stop 30.00 MHz CF Step

2999100 MHz
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T 1

v
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FCC ID: TQ8-ATBBOTHAN

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

L . 511~ O B G

ALIGN AUTO

09:43:04 AM Apr09, 2019

. Trig:Free Run

#VBW 3.0 MHz

Atten: 20 dB

Mkr2 5.679 25 GHz
Ref 10.00 dBm

Avg Type: Log-Pwr

-47.30 dBm

Stop 10.000 GHz

Sweep 18.67 ms (40001 pts;
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FUNCTION
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FUNCTION ‘wIDTH

FUNCTIONWALUE
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Frequency

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
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Auto Man

Freq Offset
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Agilent Spectrum Analyzer - Swept SA

Ref 10.00 dBm

R O e e

PNO: Fast ()
IFG: w

ALIGN AUTO

#VBW 3.0 MHz

Trig: Free Run
Atten: 20 dB

Avg Type: Log-Pwr

Mkr2 24.018 250 GHz

-36.00 dBm

Stop 25.000 GHz

Sweep 40.00 ms (40001 pts
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Frequency

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
0 Hz
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High Band-edge Highest Channel & Modulation : 8DPSK
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High Band-edge

Agilent Spectrum Analyzer - Swept SA
QO 5 <1 = G . il
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
e 0 G B R RS

ALIGN AUTO
Avg Type: Log-Pwr

09:46:10 A Apr09, 2019
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Highest Channel & Modulation : 8DPSK
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
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8. Transmitter AC Power Line Conducted Emission

8.1 Test Setup
NA

8.2 Limit

According to §15.207(a) for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured
using a 50 uH/50 ohm line impedance stabilization network (LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency voltage
between each power line and ground at the power terminal. The lower applies at the boundary between the

frequency ranges.

Conducted Limit (dBuV)
Frequency Range (MHz)
Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

8.3 Test Procedures

Conducted emissions from the EUT were measured according to the ANSI C63.10.

1. The test procedure is performed ina 6.5 m x 3.5 m x 3.5 m (L x W x H) shielded room. The EUT along with
its peripherals were placed on a 1.0 m (W) x 1.5 m (L) and 0.8 m in height wooden table and the EUT was
adjusted to maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which
provides 50 ohm coupling impedance for measuring instrument and the chassis ground was bounded to the
horizontal ground plane of shielded room.

3. All peripherals were connected to the second LISN and the chassis ground also bounded to the horizontal
ground plane of shielded room.

4. The excess power cable between the EUT and the LISN was bundled. The power cables of peripherals were

unbundled. All connecting cables of EUT and peripherals were moved to find the maximum emission.

8.4 Test Results
NA
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9. Antenna Requirement
Describe how the EUT complies with the requirement that either its antenna is permanently attached, or that

it employs a unique antenna connector, for every antenna proposed for use with the EUT.

Conclusion: Comply

The antenna is permanently printed on the PCB. (Refer to Internal Photo file.)
Therefore this EUT complies with the requirement of §15.203.

- Minimum Standard :

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device.The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions.
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APPENDIX |

Test set up diagrams

= Radiated Measurement

Below 1GHz Above 1GHz

3 Meter

< »l

1 or 3 Meter

Receiving Antenna

1~4 Meter
1=4 Meter

0.8 Meter

Turn Table Ground Screen Turn Table Absorber Ground Screen

= Conducted Measurement

Spectrum Analyzer Bluctooth Tester
: 3 1=
| e-E
Pewer Splitter
Cable A Cable B
EUT

Path loss information

Frequency (GHz) Pat(rélé;)ss Frequency (GHz) Pat(r:j E;’SS
0.03 6.89 15 10.36
1 7.01 20 10.57
2.402 & 2.440 & 2.480 7.63 25 11.52
5 8.41 - ;
10 9.41 - ;

Note 1 : The path loss from EUT to Spectrum analyzer were measured and used for test.
Path loss ( S/A’s Correction factor) = Cable A+ Power splitter
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APPENDIX Il

Unwanted Emissions (Radiated) Test Plot

GFSK & Lowest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

e e e i ALIGHAUTO
Avg Type: Log-Pwr

PNO: Fast —#— 1'g:Free Run Avg|Hold: 200/200

IFGain:Low Atten: 10 dB

Mkr3 2.384 981 GHz
Ref 106.99 dBpV 52.948 dBu

‘p'pv'f'mmwmb'l'pmmi]]Wm'lr'rﬂlrrmanﬂ*ﬂwmrmn\'rw'mlyqﬂmr'WWWmmmmwmequmlqﬂ»«t\wﬂ‘1r

Start 2.37137 GHz Stop 2.40300 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

N [1[f] 2. 401 893 GHz 76. 062 dBuV |

Pl N [1[f[  2390000GHz| 51278dBwv| [ [ |

1] 2.384 981 GHz seed8eBWv| [ 0000 ]
I B

GFSK & Lowest & X & Ver Detector Mode : AV
Agilent Spectrum Analyzer - Swept SA
_— : #Avg TVP:L\I;:I\IIt/:L;'reO 10:17:30 PM Fell, 2019 Frequency

PNO: Fast —»— 1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 10 dB

Ref 106.99 dBuvV

Stop 2.40300 GHz
#VBW 430 Hz Sweep 357.7 ms (5001 pts)

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 INEEEEA 2. 401 893 GHz 75, 637 eBpv [ 0 0000000000
Pl N 1] f[  2390000GHz| 43100dBuv] [ |
2.384 861 GHz a3946dBuv| [ 000000 0000000000000
[ 2379432GHz| 43316dBuv| | [ ]
- - - -
]

I E I A

I
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GFSK & Highest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
e 7 ALIGN AUTO 10:08:17 PMFeh 11, 2019

Avg Type: Log-Pwr
PNO: Fast —#— 1'g:Free Run Avg|Hold: 200/200
IFGain:Low Atten: 10 dB

Frequency

i

Mkr3 2.483 803 6 GHz
Ref 106.99 dBpV 52.481 dBj

YT Y A AT A

Start 2.47800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE| TRC| SCL Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

B
1 INEEEEE 2.479 866 6 GHz 89.569 dBuV
2 IEENES 2.4835000 GHz 48.230 dBuY
2.483803 6 GHz 52.481 dBuV

GFSK & Highest & X & Ver Detector Mode : AV
A’gilent Spectrum nlyzer epl
#Avg Type: Voltage

PNO: Fast —»— 1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 10 dB

Ref 106.99 dBuvV
1

Stop 2.50000 GHz
#VBW 430 Hz Sweep 40.0 ms (5001 pts)

MKR MODE| TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 INEEEEA 24799656 GHz o16eBWV| [ 0000 0000000000000
[ 24835000GHz| 41002dBuv| | [ ]
24837596 GHz a1008dBWv| [ 00 00000000000

r 1 @ /]
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mw/4DQPSK & Lowest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
e 7 ALIGN AUTO 10:50:03 PMFeh 11, 2019

Avg Type: Log-Pwr
PNO: Fast —#— 1'g:Free Run Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

Frequency

i

Mkr3 2.385 007 6 GHz
Ref 96.99 dBpV 53.053 dBu

3 : ‘{'4'
e A L e

Start 2.37000 GHz Stop 2.40400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE TRC SCL B i FUNCTION FUNCTION'WIDTH FUNCTION VALUE
1 INEEEEE 2.402 007 6 GHz 72.879 dBuV
2 IEENES 2.390 0000 GHz 49,283 dBuY

2.385007 6 GHz 53.053 dBuV

mw/4DQPSK & Lowest & X & Ver Detector Mode : AV
A’gilent Spectrum nlyzer epl
#Avg Type: Voltage

PNO: Fast —»— 1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

Ref 96.99 dBuV

Start 2.37000 GHz Stop 2.40400 GHz
#Res BW 1.0 MHz #VBW 430 Hz Sweep 61.7 ms (5001 pts)

MKR MODE| TRC| SCL X v FUNCTIOM FUNCTION WIDTH FUNCTION VALUE

j0 N [1[f[  24020076GHz[ 70079dBuwv| | 0000 | 0000000 |
(N [1[f[  23900000GHz[ 43038¢BwV] [ [ ]
| 23846048CHz[ A4085dBwv| [ [ |
[ 23793160GHz[ 43218gBwv| [ [ |

I A
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mw/4DQPSK & Highest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
e 7 ALIGN AUTO 10:45:53 PMFeh 11, 2019

Avg Type: Log-Pwr
PNO: Fast —#— 1'g:Free Run Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

Frequency

i

Mkr3 2.484 050 0 GHz
Ref 96.99 dBpV 52.670 dBj

i

)
4
7’%wwrmmmmwmmwwwwmmwmmnw

Start 2.47800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE TRC SCL B i FUNCTION FUNCTION'WIDTH FUNCTION VALUE
1 INEEEEE 2.480 098 8 GHz 86.678 dBuV
2 IEENES 2.4835000 GHz 48.798 dBuY

2.484 050 0 GHz 52,570 dBuV

m/4DQPSK & Highest & X & Ver Detector Mode : AV
A’gilent Spectrum nlyzer epl
#Avg Type: Voltage

PNO: Fast —»— 1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

Ref 96.99 dBuV

Start 247800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 430 Hz Sweep 40.0 ms (5001 pts)

MKR MODE| TRC| SCL X v FUNCTIOM FUNCTION WIDTH FUNCTION VALUE

N [1]f] 2.480098 8 GHz g4o85eBWV 0 [ 0000 00|
[N [1]f] 2.4835000 GHz a0921¢BWV [ ]
[ 1
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8DPSK & Lowest & X & Ver

sgilent Spectrum Analyzer - Swept Sa
. £ j ALIGN AUTO

Avg Type: Log-Pwr
PNO: Fast —»— 1'ig:Free Run Avg|Held: 200/200
IFGain:Low Atten: 6 dB

Mkr3 2.384 457 GHz
Ref 96.99 dBpV 53.158 dBp

Ao W'*WM”I*"H”‘“"WW"(

Start 2.37558 GHz Stop 2.40400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION YALUE
1 INEEEEE 2. 402 096 GHz 74. 303 EEIT I N
2 NIERES! 2.390 000 GHz 50212¢dBWV| [
1] 2.384 457 GHz 53158dBwv| [ 7 ]
- - - -

Detector Mode : PK

8DPSK & Lowest & X & Ver

Agilent Spectrum Analyzer - Swept SA

R e e e B ALIGM AUTO 10:38:04 PMFeb 11, 2019
#Avg Type: Voltage

PNO: Fast —»— 1rig: Free Run Avg|Hold: 200/200

IFGain:Low Atten: 6 dB

Ref 96.99 dBuV

Start 2.37558 GHz Stop 2.40400 GHz
#VBW 430 Hz Sweep 351.7 ms (5001 pts)

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 | N [1]F] 2. 402 096 GHz 71 736 dBuvV |
(A f] 23%0000GHz| d2715dBuv| | [ ]

2.384 877 GHz a3e97dBuWy| [ 000 0000000000000
[ 2379358GHz| 43A15dBWv| | [ ]
- - - -

@

CO~NH N E

Detector Mode : AV

Frequency
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m Dt & C Report No.: DRTFCC1904-0173 FCC ID: TQ8-ATBBOTHAN

8DPSK & Highest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept St

ALIGN AUTOD
Avg Type: Log-Pwr
PNO: Fast —»— 1'ig:Free Run Avg|Held: 200/200
IFGain:Low Atten: 6 dB

Mkr3 2.483 794 8 GHz
52.072 dBy

“‘*mmwwmw*wwm*wwwM‘*‘W"‘*‘W”‘"‘M“'i"’

Start 2.47800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE TRC| SCL X e FUNCTION FUNCTION WIDTH FUNCTION YALUE
1 INEEEEE 2.479 953 6 GHz 86420dBpv| [ | 00|
2 NIERES! 2.483 5000 GHz a9768dBWV| [
1] 24837948 GHz 52072dBwv| [ T ]
- =

8DPSK & Highest & X & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

e 7 ALIGN AUTO 10:32:44 PMFeh 11, 2019
#Avg Type: Yoltage

PNO: Fast —#— 1'g:Free Run Avg|Hold: 200/200

IFGain:Low Atten: 6 dB

Frequency

Mkr3 2.483 658 4 GHz
Ref 96.99 dBpV 41.09

Stop 2.50000 GHz
#VBW 430 Hz Sweep 40.0 ms (5001 pts)

MKR MODE TRC SCL B i FUNCTION FUNCTION'WIDTH FUNCTION VALUE
1 INEEEEE 2.479 9536 GHz 83.696 dBuV
2 IEENES 2.4835000 GHz 41.050 dBuY

2.483658 4 GHz 41,092 dBuV
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m Dt & C Report No.: DRTFCC1904-0173 FCC ID: TQ8-ATBBOTHAN

GFSK & Middle & X & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
e 7 ALIGN AUTO 11:02:38 PMFeh 11, 2019
#Avg Type: Yoltage El Frequency
PNO: Fast —#— 1'g:Free Run Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

Auto Tune

Ref 66.99 dBpV

Freq Offset
O Hz

Center 4.882000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 430 Hz Sweep 9.33 ms (5001 pts)

MSG STATUS

mw/4DQPSK & Lowest & X & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
e 7 ALIGN AUTO 01:04:49 4M Feb 12, 2019
#Avg Type: Yoltage Frequency
PNO: Fast —#— 1'g:Free Run Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

Auto Tune

Ref 66.99 dBpV

Freq Offset
0 Hz

Center 4.804000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 430 Hz Sweep 9.33 ms (5001 pts)

MSG STATUS
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O Dt&C

Report No.: DRTFCC1904-0173

FCC ID: TQ8-ATBBOTHAN

8DPSK & Lowest & X & Ver

Agilent Spectrum Analyzer - Swept SA
Q5 5 o |
PNO: Fast —»—

IFGain:Low

Ref 66.99 dBpV

Center 4.804000 GHz
#Res BW 1.0 MHz

MSG

Detector Mode : PK

ALIGN AUTO 12:54:44 AM Feb 12, 2019

Trig: Free Run

#VBW 430 Hz

#Avg Type: Voltage Frequency
Avg[Hold: 200/200
Atten: 6 dB

Auto Tune

Mkr1 4.804 376 GHz
38.893 dBpv

CenterFreq
4804000000 GHz

StartFreq
4.801500000 GHz

StopFreq
4806500000 GHz

CF Step
2.402000000 GHz
Auto Man

Freq Offset
O Hz

Span 5.000 MHz
Sweep 9.33 ms (5001 pts)

STATUS
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