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7.3. Test Procedures

7.3.1. Test Procedures for Radiated Spurious Emissions

1.

The EUT is placed on a non-conductive table. For emission measurements at or below 1 GHz, the table
height is 80 cm. For emission measurements above 1 GHz, the table height is 1.5 m.
The table was rotated 360 degrees to determine the position of the highest radiation.

. During performing radiated emission below 1 GHz, the EUT was set 3 meters away from the interference

receiving antenna, which was mounted on the top of a variable-height antenna tower. During performing
radiated emission above 1 GHz, the EUT was set 1 or 3 meter away from the interference-receiving
antenna.

. For measurements above 1GHz absorbers are placed on the floor between the turn table and the antenna

mast in such a way so as to maximize the reduction of reflections. For measurements below 1 GHz, the
absorbers are removed.

The antenna is a broadband antenna, and its height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to

heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find the
maximum reading.

. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold

Mode.

If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10 dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

Note: The radiated spurious emission was tested with below settings.

- Frequencies less than or equal to 1000 MHz
The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-peak detection (QP) at frequency below 1 GHz.

- Frequencies above 1000 MHz
The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for
Peak detection and frequency above 1 GHz.
The result of Average measurement is calculated using PK result and duty correction factor
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7.3.2. Test Procedures for Conducted Spurious Emissions
1. The transmitter output was connected to the spectrum analyzer.

2. The reference level of the fundamental frequency was measured with the spectrum analyzer using
RBW = 100 kHz, VBW = 300 kHz.

3. The conducted spurious emission was tested each ranges were set as below.

Frequency range : 9 kHz ~ 30 MHz
RBW = 100 kHz, VBW = 300 kHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD, SWEEP POINT : 40001

Frequency range : 30 MHz ~ 10 GHz, 10 GHz ~ 25 GHz
RBW = 1 MHz, VBW = 3 MHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD, SWEEP POINT : 40001

LIMIT LINE = 20 dB below of the reference level of above measurement procedure Step 2. (RBW = 100 kHz, VBW = 300 kHz)

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then zoom scan is
required using RBW = 100 kHz, VBW = 300 kHz, SPAN = 100 MHz and BINS = 2001 to get accurate
emission level within 100 kHz BW.

Also the path loss for conducted measurement setup was used as described on the Appendix | of this test
report.
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7.4. Test Results

7.4.1. Radiated Emissions

1 kHz ~ 25 GHz Data (Modulation : GFSK)
= Lowest Channel

EUT . Distance . .
Frequency ANT - Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":;‘i's")" Mode | (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/m) | (dBuV/im) | (dB)
2372.86 \Y X PK 46.29 0.63 N/A N/A 46.92 74.00 27.08
2372.86 V X AV 46.29 0.63 | -24.79 N/A 2213 54.00 31.87
4803.46 V X PK 48.85 4.77 N/A N/A 53.62 74.00 20.38
4803.46 V X AV 48.85 4,77 | -24.79 N/A 28.83 54.00 25.17
= Middle Channel
EUT . Distance . .
Frequency ANT - Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":)'(‘ign Mode (dBuV) | (dB/m) | (dB) F(‘L"é‘)“ (dBuV/m) | (dBuV/m) | (dB)
4882.17 \Y X PK 47.60 5.11 N/A N/A 52.71 74.00 21.29
4882.17 \Y X AV 47.60 5.11 -24.79 N/A 27.92 54.00 26.08
= Highest Channel
EUT . Distance . .
Frequency ANT s Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":;‘i's‘;" Mode | (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/im) | (dBuV/im) | (dB)
2484.40 \% X PK 49.72 0.94 N/A N/A 50.66 74.00 23.34
2484.40 \Y X AV 49.72 0.94 | -24.79 N/A 25.87 54.00 28.13
4959.88 \Y X PK 47.00 5.34 N/A N/A 52.34 74.00 21.66
4959.88 V X AV 47.00 5.34 | -24.79 N/A 27.55 54.00 26.45
= Note.

1. The radiated emissions were investigated up to 26GHz. And no other spurious and harmonic emissions were found above listed
frequencies.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3m to 1m. In this case, the distance factor(-9.54dB) is applied to
the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1 m/3 m) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. D.C.F Calculation. (D.C.F = Duty Cycle Correction Factor)
- Time to cycle through all channels = At =T [ms] X 20 minimum hopping channels , where T = pulse width = 2.88 ms
-100 ms/ At [ms] = H -> Round up to next highest integer, to account for worst case, H'=100/(2.88 X20) =1.74 = 2
- The Worst Case Dwell Time = T [ms] x H' = 2.88 ms X 2 = 5.76 ms
- D.C.F = 20 Log(The Worst Case Dwell Time / 100 ms) dB = 20 log( 5.76 / 100 ) = -24.79 dB
4. Sample Calculation.
Margin = Limit — Result / Result = Reading + TF + D.C.F / T.F=AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain.
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1 kHz ~ 25 GHz Data (Modulation : /4DQPSK)
= Lowest Channel

EUT . Distance A .
Frequency ANT . Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":;‘i's‘;" Mode (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/im) | (dBuV/m) | (dB)
2384.32 H X PK 46.61 0.68 N/A N/A 47.29 74.00 26.71
2384.32 H X AV 46.61 0.68 -24.79 N/A 22.50 54.00 31.50
4803.26 \% X PK 46.77 4.77 N/A N/A 51.54 74.00 22.46
4803.26 \% X AV 46.77 4.77 -24.79 N/A 26.75 54.00 27.25
= Middle Channel
EUT . Distance - i
Frequency ANT o Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":):‘i's‘;" Mode | (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/m) | (dBuV/im) | (dB)
4882.24 V X PK 46.45 5.11 N/A N/A 51.56 74.00 22.44
4882.24 \% X AV 46.45 5.11 -24.79 N/A 26.77 54.00 27.23
= Highest Channel
EUT . Distance . .
Frequency ANT . Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":)'(‘i's")" Mode (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/m) | (dBuV/m) | (dB)
2484 .12 H X PK 47.33 0.94 N/A N/A 48.27 74.00 25.73
2484.12 H X AV 47.33 0.94 -24.79 N/A 23.48 54.00 30.52
4959.42 \% X PK 45.86 5.34 N/A N/A 51.20 74.00 22.80
4959.42 \% X AV 45.86 5.34 -24.79 N/A 26.41 54.00 27.59
= Note.

1. The radiated emissions were investigated up to 25GHz. And no other spurious and harmonic emissions were found above listed
frequencies.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3m to 1m. In this case, the distance factor(-9.54dB) is applied to
the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1 m/3 m) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. D.C.F Calculation. (D.C.F = Duty Cycle Correction Factor)
- Time to cycle through all channels = At = T [ms] X 20 minimum hopping channels , where T = pulse width = 2.88 ms
-100 ms/ At [ms] = H -> Round up to next highest integer, to account for worst case, H'=100/(2.88 X20) =1.74 = 2
- The Worst Case Dwell Time = T [ms] x H' = 2.88 ms X 2 = 5.76 ms
- D.C.F = 20 Log(The Worst Case Dwell Time / 100 ms) dB = 20 log( 5.76 / 100 ) = -24.79 dB
4. Sample Calculation.
Margin = Limit — Result / Result = Reading + TF + D.C.F / T.F=AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain.
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1 kHz ~ 25 GHz Data (Modulation : 8DPSK)
= Lowest Channel

EUT . Distance A .
Frequency ANT . Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":;‘i's‘;" Mode (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/im) | (dBuV/m) | (dB)
2371.97 \% X PK 45.84 0.63 N/A N/A 46.47 74.00 27.53
2371.97 \% X AV 45.84 0.63 -24.79 N/A 21.68 54.00 32.32
4804.03 \% X PK 47.60 4.77 N/A N/A 52.37 74.00 21.63
4804.03 \% X AV 47.60 4.77 -24.79 N/A 27.58 54.00 26.42
= Middle Channel
EUT . Distance - i
Frequency ANT o Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":):‘i's‘;" Mode | (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/m) | (dBuV/im) | (dB)
4881.68 V X PK 46.86 5.10 N/A N/A 51.96 74.00 22.04
4881.68 \% X AV 48.86 5.10 -24.79 N/A 29.17 54.00 24.83
= Highest Channel
EUT . Distance . .
Frequency ANT . Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol P(":)'(‘i's")" Mode (dBuV) | (dB/m) | (dB) F&"é‘)’r (dBuV/m) | (dBuV/m) | (dB)
2483.67 H X PK 47.90 0.94 N/A N/A 48.84 74.00 25.16
2483.67 H X AV 47.90 0.94 -24.79 N/A 24.05 54.00 29.95
4959.43 \% X PK 45.65 5.34 N/A N/A 50.99 74.00 23.01
4959.43 \% X AV 45.65 5.34 -24.79 N/A 26.20 54.00 27.80
= Note.

1. The radiated emissions were investigated up to 25GHz. And no other spurious and harmonic emissions were found above listed
frequencies.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3m to 1m. In this case, the distance factor(-9.54dB) is applied to
the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1 m/3 m) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. D.C.F Calculation. (D.C.F = Duty Cycle Correction Factor)
- Time to cycle through all channels = At = T [ms] X 20 minimum hopping channels , where T = pulse width = 2.88 ms
-100 ms/ At [ms] = H -> Round up to next highest integer, to account for worst case, H'=100/(2.88 X20) =1.74 = 2
- The Worst Case Dwell Time = T [ms] x H' = 2.88 ms X 2 = 5.76 ms
- D.C.F = 20 Log(The Worst Case Dwell Time / 100 ms) dB = 20 log( 5.76 / 100 ) = -24.79 dB
4. Sample Calculation.
Margin = Limit — Result / Result = Reading + TF + D.C.F / T.F=AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain.
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7.4.2. Conducted Spurious Emissions

Low Band-edge
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Conducted Spurious Emissions Lowest Channel & Modulation : GFSK
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Conducted Spurious Emissions
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Reference for limit

Agilent Spectrum Analyzer - Swept SA
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Conducted Spurious Emissions
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High Band-edge Highest Channel & Modulation : GFSK
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Conducted Spurious Emissions Highest Channel & Modulation : GFSK

Agilent Spectrum Analyzer - Swept SA
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Conducted Spurious Emissions
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Low Band-edge
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Conducted Spurious Emissions Lowest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA
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IFGain:Low Atten: 30 dB

Mkr2 5.764 49 GHz|
Ref 20.00 dEm -38.14 dBm|

10.000000000 GHz

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts

997.000000 MHz
Auto Man

MKR MODE TRC SCL X B FUNCTION | FUNCTION WIDTH FUNCTIONVALUE
fl N [1[fF] = 240236GHz[ 253 dBm| |
Al N [1[fF]  576449GHz[  38.14 dBm)| ]
3 - ] ]
4 ] ]
5 - ] ]
6 ] ]
7 ] ]
8 - ] ]
9 - ] ]
10 ] ]
1 [ | I
< >
[MSG STATUS
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m Dt & C Report No.: DRTFCC1802-0035 FCC ID : TQ8-ADB40GKAN

Conducted Spurious Emissions Lowest Channel & Modulation : m/4DQPSK

Ag-i-lant Spectrum Analyzer - Swept SA

| R lS0a AC | CORREC

PNO: Fast () T1tig:FreeRun
IFGain:Low Atten: 30 dB

Mkr4d 16.951 9 GHzZ|
Ref 20.00 dEBm -34.26 dBm|

Stop 26.500 GHz
#VBW 3.0 MHz Sweep 42.67 ms (40001 pts

* FUNCTION FUNCTION 'wW/IDTH FUNCTIONVALUE A

:29.66 dBm
34.26 dBm

24.784 4 GH:
21.422 1 GH.
16.9519 GH.

x
IR
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Report No.:

DRTFCC1802-0035 FCC ID : TQ8-ADB40GKAN

Reference for limit

Agilent Spectrum Analyzer - Swept SA
QN 5t ettt Bt 50 il o3 i ORRE Gl

Middle Channel & Modulation : m/4DQPSK

ALIGN AUTO

PNO: Wide C,)
IFGain:Low

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz

Trig: Free Run
Atten: 30 dB

#YBW 300 kHz

Avg Type: Log-Pwr

Mkr1 2.440 832 GHz
3.30 dBm

Span 3.000 MHz
Sweep 1.000 ms (3001 pts)

IMSG

STATUS

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
QO 5 A <127 i i 2 ol

Middle Channel & Modulation : m/4DQPSK

ALIGN AUTO

Ref 20.00 dBm

#VBW 300 kHz

= Trig: Free Run
Atten: 30 dB

Avg Type: Log-Pwr

Mkr2 7.345 § MHz
-56.13 dBm

Stop 30.00 MHz
Sweep 5.333 ms (40001 pts

FUNCTION VALUE A

status ! DC Coupled
—

TRF-RF-237(05)180118

Prohibits the copying and re-

issue of this report without DT&C approval. Pages: 57/ 77



m' Dt & C Report No.: DRTFCC1802-0035 FCC ID : TQ8-ADB40GKAN

Conducted Spurious Emissions Middle Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA

Bl re e isuionlEacE [ ECORRES ALIGNAUTO | 01:54:268 PMDec 21, 2017
Avg Type: Log-Pwr Frequency

— Trig:Free Run
Atten: 30 dB

Mkr3 9.666 25 GHz|
Ref 20.00 dBm -10.08 dBm|

-16.70 dBm|

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts

FUNCTIONVALUE &

Agilent Spectrum Analyzer - Swept SA

QO | S IR A oM o B O R R e ALIGH AUTO
Avg Type: Log-Pwr Frequency

— Trig:Free Run
Atten: 30 dB

Mkré 19.130 3 GHz
Ref 20.00 dBm -34.91 dBm

Stop 26.500 GHz
#VBW 3.0 MHz Sweep 42.67 ms (40001 pts

MKR MODE TRC SCL b3 s

FUNCTION ~

FUNCTION WIDTH FUNCTION VaLUE

jl N [1[f]  247749GHz[  -27.87 dBm|
[ N [1[f[  263879GHz]  -27.93 dBm|
[N [1[f[  233374GHz[  -20.01dBm|
[N [1[f[ 214766 GHz]  -20.44 dBm|
[ N [1]f]
| N 1] f]
[

19.996 9 GHz 3462 dBm
3491 dBm

© W~ G BN
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High Band-edge Highest Channel & Modulation : m/4DQPSK

T e CORREC 3 ALIGH AUTO
Avg Type: Log-Pwr

=) Trig:FreeRun
Atten: 30 dB

Mkr2 2.484 501 75 GHz
-51.36 dBm|

Stop 2.488500 GHz
#VBW 300 kHz Sweep 2.667 ms (40001 pts

MKR MODE TRC SCL ® i FUNCTION FUNCTION WIDTH FUNCTION VaLUE

~

1 INAEEEE 2.480 148 00 GHz ]
Al N [1[f[ 248450175 GHz] 1
3 ] I
4 ] I
5 I I
6 ] I
7 ] I
8 [ I
9 ] I
10 ] I
1 P I
High Band-edge Hopping mode & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA
P 1S08 AC | CORREC

Avg Type: Log-Pwr
PNO: Wide (,) 1rig:FreeRun
FGai Atten: 30 dB

Mkr2 2.487 957 25 GHz
Ref 20.00 dBm -51.02 dBm

Stop 2.488500 GHz CF Step
#VBW 300 kHz Sweep 2.667 ms (40001 pts

MKR MODE TRC SCL X Y FUNCTION FUNCTION “IDTH FUNCTION WaLUE ~
1 INHEEEE 2.478 959 50 GHz -1.86 dBm

|
S N [1[f]  245795725GHz|  51.02dBm] 1]
3 I ] ]
4 I I
5 1 1
6 ] 1]
7 [ ] ]
8 I I
9 ] ]
10 [ ] ]
11 L | I
< >
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m Dt & C Report No.: DRTFCC1802-0035 FCC ID : TQ8-ADB40GKAN

Conducted Spurious Emissions ighest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA

B e s e s DG | B CoRREE ALIGNAUTO | 01:18:43 PMDec 21, 2017
Avg Type: Log-Pwr Frequency

— Trig:Free Run
Atten: 30 dB

Mkr2 14.569 6 MHz
Ref 20.00 dBm -55.57 dBm

Stop 30.00 MHz

FUNCTION FUNCTION W/IDTH FUNCTION VaLUE

14.569 6 MHz

DC Coupled

|

Agilent Spectrum Analyzer - Swept SA

QO | e e S 0y < | B CORRES i ALIGH AUTO 01:20:26 PMDec 21, 2017 =
Avg Type: Log-Pwr E requency

PNO: Fast (,0 Trig:FreeRun
IFG: w Atten: 30 dB

Mkré 2.253 56 GHZz
Ref 20.00 dBm -40.36 dBm

10.000000000 GHz

Stop 10.000 GHz CF Step
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts 997.000000 MHz

MKR MODE| TRC SCL T FUNCTION FUNCTION wIDTH FUNCTION VaLUE

~
1 INEEEEE
2 INEEENA 4.946 21 GHz -32.89 dBm
f 638288 GHz 38.97 dBm

2253656 GHz 40,36 dBm

SOWO~NA O R W

N

E3
&
&

@

»

d

&
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m Dt & C Report No.: DRTFCC1802-0035 FCC ID : TQ8-ADB40GKAN

Conducted Spurious Emissions hest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA
R S0q ac | CORREC ]

Avg Type: Log-Pwr
PNO: Fast (, T1vig:FreeRun
IFG w Atten: 30 dB

Mkr5 13.856 9
Ref 20.00 dBm -37.34 dBm|

26.500000000 GHz

Stop 26.500 GHz

CF Step
#VBW 3.0 MHz Sweep 42.67 ms (40001 pts

1.650000000 GHz

. FUNCTION FUNCTION 'WIDTH FUNCTION VaLUE A
219312 GHz 3113 dBm
16.897 0 GHz
13.856 9 GHz

x
24,863 3 GHz
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Low Band-ed Lowest Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA

T s CORREC B ALIGN AUTO 02:24:17 PMDec 21, 2017
Avg Type: Log-Pwr

Frequency

PNO: Wide Cy) Trig: Free Run
IFG: Atten: 30 dB

Mkr2 2.398 267 75 GHz
Ref 20.00 dBm -10.42 dBm|

Start 2.395000 GHz Stop 2.405000 GHz
#Res BWW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

MER MODE TRC SCL X e FUNCTION FUNCTION %IDTH FUNCTION VaLUE ~
1 INAEEEE 2.402 137 26 GHz 220 dBm I
oA N [1[F] 2.398 267 75 GHz -40.42 dBm ]
3 I
4 I
5 I
[ I
7 I
3 I
9 I

10 I

1 I

< >

MSG STATUS

Low Band-ed oppin

Agilent Spectrum Analyzer - Swept SA
QN 5t ettt Bt 50 il o3 i ORRE Gl

PNO: Wide Cy) Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr2 2.395 901 256 GHz
Ref 20.00 dBm -50.99 dBm|

Stop 2.405000 GHz
#VBW 300 kHz Sweep 2.667 ms (40001 pts

FUNCTION WIDTH

X FUNCTION FUNCTION VaLUE
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Report No.: DRTFCC1802-0035

FCC ID : TQ8-ADB40GKAN

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
QO 5 A <127 i i 2 ol

ALIGN AUTO 02:28:14 PMDec 21, 2017

= Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr

Mkr2 22.090 6 MHz

-54.90 dBm

Lowest Channel & Modulation : 8DPSK

Frequency

FUNCTION VaLUE

~

]
I
]
]
]
]
]
]
]
]
[ |

>

DC Coupled

|

Agilent Spectrum Analyzer - Swept SA
QN 5t et Bt 50 i o3 i c ORRE Gl

ALIGN AUTO 02:31:59 PMDec 2

Trig: Free Run

PNO: Fast Ly
" Atten:30 dB

IFGain:Low

Ref 20.00 dBm

#VBW 3.0 MHz

Avg Type: Log-Pwr

Mkr5 3.811 87 GHz
-41.22 dBm|

Stop 10.000 GHz
Sweep 18.67 ms (40001 pts

MKR MODE TRC SCL

X e
N [1]f] 2.401 86 GHz 2.47 dBm
2 f
3 [ 595343GHz|  -38.85dBm|
4 9.621 64 GHz -40.60 dBm
5 381187 GHz 4122 dBm
6
7
8
9

FUNCTION

FUNCTION WIDTH FUNCTION VaLUE

~

Frequency
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m Dt & C Report No.: DRTFCC1802-0035

FCC ID : TQ8-ADB40GKAN

Conducted S

Agilent Spectrum Analyzer - Swept SA
Q5 e i 0 o4 i c ORRE Gl

urious Emissions

== Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

Stop 26.500 GHz
#VBW 3.0 MHz Sweep 42.67 ms (40001 pts

MKR MODE TRC SCL X s FUNCTION FUNCTION WIDTH FUNCTION VaLUE

3
N [1]f] 25,356 7 GHz -28.41 dBm
[ N [1[fF[ 248611GHz| 2842 dBm|
[ N 1 fF[  215026GHz|  -31.03dBm|
[ N [1]f] 16.7918 GHz 34.37 dBm
[ N [1]F] 185495 GHz 3453 dBm

CO~OAEWN

Lowest Channel & Modulation : 8DPSK
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Report No.: DRTFCC1802-0035

FCC ID : TQ8-ADB40GKAN

Reference for limit

Agilent Spectrum Analyzer - Swept SA
P 1S08 AC | CORREC

ALIGN AUTO 02:48:32 PMDec 21, 2017

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr

M

Ref 20.00 dBm

Center 2.441000 GHz

#Res BW 100 kHz #VBW 300 kHz

Mkr1 2.441 147 GHz
3.50 dBm

Span 3.000 MHz
Sweep 1.000 ms (3001 pts)

IMSG

STATUS

Middle Channel & Modulation : 8DPSK

Frequency

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
P S0a DL CORREC

ALIGN AUTO 02:47:55 PMDec 21, 2017

PNO: Fast (,) T1rig:FreeRun
Atten: 30 dB

Ref 20.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr

Mkr2 7.831 4 MHz
-55.28 dBm

Stop 30.00 MHz
Sweep 5.333 ms (40001 pts

MKR MODE TRC SCL ®

Y
0 N [1]F] 286.4 kHz 49,56 dBm

P N [1[F[  78314MHz] 5528 dBm|
3 r |
4 I
5 I
6 r ]
7 r
8 I
9 r
10 ]
11 [ |

FUNCTION

FUNCTION WIDTH

FUNCTION VSLUE A

status ! DC Coupled

Middle Channel & Modulation : 8DPSK

Frequency
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m Dt & C Report No.: DRTFCC1802-0035 FCC ID : TQ8-ADB40GKAN

Conducted Spurious Emissions Middle Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA

- SR CORREC : ALIGH AUTO 03:33:28 PMDec 21, 2017
Avg Type: Log-Pwr Frequency

= Trig: Free Run
Atten: 30 dB

Mkr5 5.770 48 GHz|
Ref 20.00 dBm -39.70 dBm|

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTIONVALUE A

5.422 03 GH

6.97361 GH
577048 GH

53
IR

Agilent Spectrum Analyzer - Swept SA

BB 0 R IS0 AG [ GORREE : ALIGNAUTO | 03:34:28 PMDec 2
Avg Type: Log-Pwr Frequency

PNO: Fast (,) Trig: Free Run
IFGain:Low Atten: 30 dB

Mkré 23.365 8 GHz
Ref 20.00 dBm -29.98 dBm

Stop 26.500 GHz
#VBW 3.0 MHz Sweep 42.67 ms (40001 pts

MKR MODE TRC SCL X s

N [1]f] 24.8013 GHz -27.73 dBm
2 INEEN
Bl N [1[fF[  254659GHz[ 2860 dBm|
PY N[ fF[ 243232 GHe| -29.28 dBm
-29.88 dBm
-29.98 dBm

~

FUNCTION FUNCTION WIDTH FUNCTION VaLUE
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High Band-ed hest Channel & Modulation : SDPSK

Agilent Spectrum Analyzer - Swept SA

T s CORREC B ALIGN AUTO 11:16:34 AM Dec 21, 2017
Avg Type: Log-Pwr

Frequency

PNO: Wide Cy) Trig: Free Run
IFG: Atten: 30 dB

Mkr2 2.484 410 75 GHz
Ref 20.00 dBm -50.89 dBm|

Start 2.478500 GHz Stop 2.488500 GHz
#Res BWW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

MER MODE TRC SCL X e FUNCTION FUNCTION %IDTH FUNCTION VaLUE ~
1 INAEEEE 2.480 156 50 GHz 272 dBm I
oA N [1[F] 2.484 41075 GHz 5089 dBm ]
3 I
4 I
5 I
[ I
7 I
3 I
9 I

10 I

1 I

< >

IMSG STATUS

High Band-ed oppin
Agilent Spectrum Analyzer - Swept SA
QN 5t ettt Bt 50 il o3 i ORRE Gl

PNO: Wide Cy) Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr2 2.483 957 00 GHz
Ref 20.00 dBm -51.90 dBm|

Stop 2.488500 GHz
#VBW 300 kHz Sweep 2.667 ms (40001 pts

FUNCTION WIDTH

X FUNCTION FUNCTION VaLUE
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Report No.: DRTFCC1802-0035

FCC ID : TQ8-ADB40GKAN

Conducted S

urious Emissions

Highest Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA
QO 5 A <127 i i 2 ol

ALIGN AUTO 11:20:38 AM Dec 21, 2017

= Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr

18.907 8 MHz
-55.35 dBm

Stop 30.00 MHz
Sweep 5.333 ms (40001 pts

Frequency

FUNCTIONVALUE A

]
I
]
]
]
]
]
]
]
]
[ |

>

DC Coupled

|

Agilent Spectrum Analyzer - Swept SA
QN 5t et Bt 50 i o3 i c ORRE Gl

ALIGN AUTO 11:22:06 M Dec 2

Trig: Free Run

PNO: Fast Ly
" Atten:30 dB

IFGain:Low

Ref 20.00 dBm

#VBW 3.0 MHz

Avg Type: Log-Pwr

Mkr5 1.730 13 GHz

-42.36 dBm

Stop 10.000 GHz
Sweep 18.67 ms (40001 pts

MER MODE TRC SCL X e

N [1]f] 2.480 13 GHz 2.74 dBm
[T [fF]  638189GHz|  -38.18 dBm)|
[T [f]  539361GHz|  -39.10 dBm|
[ f]
[1f]

FUNCTION

9594 47 GHz -40.38 dBm

[ N
[ N ]
[ N ]
| N | 1.730 13 GHz 42,36 dBm
[ 1

CO~OAEWN

FUNCTION WIDTH FUNCTION VALUE A

Frequency
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m Dt & C Report No.: DRTFCC1802-0035 FCC ID : TQ8-ADB40GKAN

Conducted Spurious Emissions Highest Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA
QN 5t ettt Bt 50 il o3 i ORRE Gl

Frequency
= Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

Stop 26.500 GHz
#VBW 3.0 MHz Sweep 42.67 ms (40001 pts

MKR MODE TRC SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTION VaLUE

~

N [1]f] 24.866 1 GHz 28.15 dBm
[ N [1]F] 25,338 8 GHz 2821 dBm
[ N 1] fF[  214300GHz[  -30.68 dBm|
[N (1 fF[ 224179GHz| 3201 dBm|
[ N [ f]
I N [1]F]
[ ]

17.076 4 GHz 34.77 dBm
20.138 8 GHz -34.83 dBm

© @~ BTN
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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 performedina 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 attached. (Refer to Internal Photo file.)

- 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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FCC ID : TQ8-ADB40GKAN

APPENDIX |

Test set up diagrams

» Radiated Measurement

Below 1GHz

Above 1GHz

3 Meter

" 5l

Receiving Antenna

1~4 Met

0.8 Meter

Ground Screen

Turn Table

10r 3 Mater

1-4 Meter

Ground Screen

Turn Table Absorber

= Conducted Measurement

Spectrum Analyzer
[ G-

Pewer Splicter

Bluetooth Tester

(elelelelels

Cable A

EUT

Cable B

Path loss information

Frequency (GHz) Pat(t:jlé?ss Frequency (GHz) Pat(':’;;’ss
0.03 6.05 15 8.70
1 6.87 20 8.96
2.402 & 2.441 & 2480 7.09 25 9.03
5 7.40 - -
10 7.76 - -

Note 1 : The path loss from EUT to Spectrum analyzer were measured and used for test.

Path loss ( S/A’s Correction factor) = Power Splitter + Cable A
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APPENDIX I

Unwanted Emissions (Radiated) Test Plot

GFSK & Lowest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. 5 . ALIGH AUTO
Avg Type: Log-Pwr Frequency
PNO: Fast —#— T1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 10 dB

Mkrd 2.372 856 GH
Ref 106.99 dBpvV 46.286 dBp

2

TR RO TSR 1o W’WWWWMMWW‘

Start 2.37000 GHz Stop 2.40500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKA MODE TRC SCL. ks hs FUNCTION FUMCTION WIDTH FUMCTION WALUE
1 INEEEEE 2.402 039 GHz 90.735 dB|
P N (1] F | 2.390 000 GHz 43.044 dB|
[1]f] 2.388 900 GHz 45.724 dB|
IIE 2.372 856 GHz 46.286 dB|

GFSK & Highest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept Si
QN i b R R [ SO O B A G [ : ALIGNAUTO

Avg Type: Log-Pwr Frequency
PNO: Fast —»— T1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 10 dB

DET
MkrS 2.493 279 4 GHz
Ref 106.99 dBuV 47.169 dBp

"

L T

Start 2.47700 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE| TRC SCL ® v FUNCTION FUNCTION WIDTH FUNCTION VALUE
j8 N [1]f[  24800314GHz[ 94972dBuv] [ [ |
)l N [1[F]  24835000GHz] 46045d8wV] [ [ ]
El N [1[fF[ 24843070GHz| do722dBWV] [ [ |
[17f]  24885092GHz[ 47379dBuv] [ [ |
| 24932704GHz| 4A7M60dBWV| [ [ @ |
- ]
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m/4DQPSK & Lowest & X & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
. 5 : ALIGN AUTO
Avg Type: Log-Pwr Frequency
PNO: Fast —#— T1rig: Free Run Avg|Hold: 200/200 i
IFGain:Low Atten: 10 dB

Mkrd 2.384 315 GHz
Ref 106.99 dBpvV 46.609 dBp

) j

d
B

Start 2.37000 GHz Stop 2.40500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKA MODE TRC SCL. ks hs FUNCTION FUMCTION WIDTH FUMCTION WALUE

2.402 018 GHz 93.791 dB|
P N (1] F | 2.390 000 GHz 42.330 dB|

2,388 355 GHz 45.708 dBuY

46.509 dBuY

1

I

I

I

m/4DQPSK & Highest & X & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept S4
T Y e : ALIGNAUTO | 01:09:42 PM Jan 16, 2018

Avg Type: Log-Pwr ACH Frequency
PNO: Fast —»— T1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 10 dB

DE i
MkrS 2.493 849 8 GHz
Ref 106.99 dBLV 46.558 dBp
1

)

Wmw;mwrwWWWWWMMMWWW‘

2500000000 GHz

Start 2.47700 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE| TRC SCL ® v FUNCTION FUNCTION WIDTH FUNCTION VALUE
j0 N [1]f[  24800222GHz[ 97486dBwv| [ [ 00 |
)l N [1[F]  24835000GHz] 44633d8uv] [ [ ]
[11f]  24841164GHz[ 47.326dBuv| [ |
[ 24881964GHz]  46166dBuY| |
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8DPSK & Lowest & X & Ver

Agilent Spectrum Analyzer - Swept SA

QN i R S0l B G |

PNO: Fast —#— Trig: Free Run
IFGain:Low Atten: 10 dB

ALIGN AUTO
Avg Type: Log-Pwr
AvglHold: 2001200

Mkrd 2.371 974 GHz

Ref 106.99 dBpV 45.840 dBp

T AN e N P T AR

Start 2.37000 GHz
#Res BW 1.0 MHz

Stop 2.40500 GHz

#VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR| MODE TRC SCL. s FUNCTION FUNCTION WIDTH

S

(N [1]F] 2402018GHz|  91.018dBuv| [ |
Pl N [1[fF]  2390000GHz] 42769dBuv| [ |
[N [1[f[  2389055GHz[ 44830dBuv] [ | |
4 III“E___
I A A
I A
]
I A
]

FUNCTION WALLIE

(1)

© 0~ Gy Ch

Detector Mode : PK

8DPSK & Highest & X & Hor

Agilent Spectrum Analyzer - Swept SA
| T s e )

PNO: Fast —#— Trig: Free Run
IFGain:Low Atten: 10 ¢B

ALIGN AUTO
Avg Type: Log-Pwr
AvglHold: 2001200

DET [§ I
Mkr5 2.492 787 2 GHz

Ref 106.99 dBpvV 46.841 dBp

b
o ; 5
mermummwmwmmmmwmmmm

Start 2.47700 GHz
#Res BW 1.0 MHz

MKR MODE| TRC SCL ® i FUNCTION
8 N [1f[  24800314GHz[ 98222 dB
P N [1[F] 24835000 GHz|  45.337 dBuY|
[N [1[f[  24836748GHz[  47.902 dBuv]|
| N [1[f[ 24882194GHz|  46.051 dBuV|
[ N [1]f]
[ T [ ]

Stop 2.50000 GHz
Sweep 1.00 ms (5001 pts)

FUNCTION WIDTH

#VBW 3.0 MHz

FUNCTION VALUE

2492787 2 GHz 46.841 dBuvY

Detector Mode : PK
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Agilent Spectrum Analyzer, - Swept SA

QO i i i i 0 e

Detector Mode : PK

ALIGH AUTO

PNO: Fast ——
IFGain:Low

Ref 66.99 dBpV

Center 4.804000 GHz
#Res BW 1.0 MHz

MSG

Trig: Free Run
Atten: 6 dB

Avg Type: Log-Pwr
Avg|Hold: 200/200

"W

#VBW 3.0 MHz

Frequency

Mkr1 4.803 458 GH Auto Tune

48.854 dBuvV

CenterFreq
4,804000000 GHz

StartFreq
4.799000000 GHz

Stop Freq
4,809000000 GHz

CF Step
2.402000000 GHz
Auto Man

Freq Offset
0 Hz

Span 10.00 MHz
Sweep 1.00 ms (5001 pts)

STATUS

m/4DQPSK & Middle & X & Ver

Agilent Spectrum Analyzer - Swept S

N RF L [S0a AC

SENSE:INT

ALIGN AUTO

Detector Mode : PK

01:3%:13PM Jan 18, 2018

PNO: Fast ~—+—
IFGain:Low

Ref 66.99 dBpV

femmor

Center 4.882000 GHz
#Res BW 1.0 MHz

MSG

Trig: Free Run
Atten: 6 dB

Avg Type: Log-Pwr
AvglHold: 2001200

| 'WM“

#YBW 3.0 MHz

ww

Frequency

Auto Tune

Center Freq
4882000000 GHz

StartFreq
4.877000000 GHz

Stop Freq
4887000000 GHz

2.441000000 GHz

Freq Offset
0 Hz

Span 10.00 MHz
Sweep 1.00 ms (5001 pts)

STATUS
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8DPSK & Lowest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept S
. £ = : ALIGN AUTO
Avg Type: Log-Pwr

PNO: Fast —#— T1rig: Free Run Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

Frequency

Mkr1 4.804 026 GHz Auto Tune
Ref 66.99 dBuV 47.602 dBpV

Center Freq
4.804000000 GHz

StartFreq
4.799000000 GHz

Stop Freq
4.809000000 GHz

' m CF Step
2.402000000 GHz

Auto Man

Freq Offset
0 Hz

Center 4.804000 GHz Span 10.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MSG STATUS
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