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9. Unwanted Emissions

9.1. Test Setup
Refer to the APPENDIX I.

9.2. Limit

Part 15.247(d), Part 15.205, Part 15.209

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
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, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of
Part 15.247 the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

- Part 15.209: General requirement

Frequency (MHz) FCC Limit (uV/m) Measurement Distance (m)
0.009 — 0.490 2400/ F (kHz) 300
0.490 — 1.705 24 000/ F (kHz) 30
1.705 - 30.0 30 30
Frequency (MHz) FCC Limit (uV/m) Measurement Distance (m)
30 ~ 88 100 ** 3
88 ~ 216 150 ** 3
216 ~ 960 200 ** 3
Above 960 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz.
However, operation within these frequency bands is permitted under other sections of this part, e.g., 815.231
and 15.241.
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- Part 15.205(a): Restricted band of operation

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.414 25 ~8.414 75 108 ~ 121.94 1300 ~ 1427 45~5.15 14.47 ~ 14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435~1626.5 5.35~5.46 15.35 ~ 16.2
2.1735~2.1905 12.519 75 ~ 12.520 25 149.9 ~ 150.05 1645.5~1646.5 7.25~7.75 17.7~21.4
4.125~4.128 12.576 75 ~ 12.577 25 156.524 75 ~ 156.525 25 1660~1710 8.025~8.5 22.01 ~23.12
417725~ 417775 13.36 ~ 13.41 156.7 ~ 156.9 1718.8~1722.2 9.0~9.2 23.6 ~24.0
4.207 25 ~ 4.207 75 16.42 ~ 16.423 162.012 5 ~ 167.17 2200 ~ 2300 9.3~95 31.2~31.8
6.215 ~ 6.218 16.694 75 ~ 16.695 25 167.72 ~173.2 2310~2390 10.6 ~ 12.7 36.43 ~ 36.5
6.267 75 ~ 6.268 25 16.804 25 ~ 16.804 75 240 ~ 285 2 483.5 ~2 500 13.25~ 134 Above 38.6
6.311 75~ 6.312 25 25.5 ~ 25.67 322 ~335.4 2 655~ 2900
8.291 ~ 8.294 37.5~38.25 399.90 ~ 410 3260 ~ 3267
8.362 ~ 8.366 73 ~74.6 608 ~ 614 3332~3339
8.376 25 ~ 8.386 75 74.8 ~75.2 960 ~ 1 240 3345.8 ~ 3358
3600~ 4400
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9.3. Test Procedures

9.3.1. Test Procedures for Unwanted Emissions(Radiated)

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 1 GHz 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.

Measurement Instrument Setting

- Frequencies less than or equal to 1 000 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 1 000 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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9.3.2. Test Procedures for Unwanted Emissions(Conducted)

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 : 40 001

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 : 40 001

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 = 2 001 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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9.4. Test Results

9.4.1. Unwanted Emissions(Radiated)

= Test Notes.

1. The radiated emissions were investigated 9 kHz to 25 GHz. And no other spurious and harmonic emissions were found below listed
frequencies.
2. Information of Distance Correction Factor
For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.
In this case, the distance correction factor is applied to the result.
- Calculation of distance factor
At frequencies below 30 MHz = 40 log(tested distance / specified distance)
At frequencies at or above 30 MHz = 20 log(tested distance / specified distance)
When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.
3. DCCF Calculation. (DCCF = 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
- DCCF = 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+ DCCF+DCF / TF=AF +CL+HL+AL-AG

Where, TF = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain, HL = High pass filter Loss,
AL = Attenuator Loss, DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor

9 kHz ~ 25 GHz Data (Modulation : GESK)

= Lowest Channel

Frequency ANT Polzsl}i-il-on Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2382.72 H X PK 51.51 4.44 N/A N/A 55.95 74.00 18.05
2382.72 H X AV 51.51 4.44 | -24.79 N/A 31.16 54.00 22.84
4 803.96 H X PK 49.92 1.64 N/A N/A 51.56 74.00 22.44
4 803.96 H X AV 49.92 1.64 | -24.79 N/A 26.77 54.00 27.23
= Middle Channel
Frequency ANT PoEsLth-iron Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
4 878.70 H X PK 49.86 1.75 N/A N/A 51.61 74.00 22.39
4 878.70 H X AV 49.86 1.75 | -24.79 N/A 26.82 54.00 27.18
* Highest Channel
Frequency ANT Polzsl}i-il-on Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2 490.13 H X PK 52.10 511 N/A N/A 57.21 74.00 16.79
2490.13 H X AV 52.10 511 | -24.79 N/A 32.42 54.00 21.58
4 959.73 H X PK 49.26 2.52 N/A N/A 51.78 74.00 22.22
4 959.73 H X AV 49.26 252 | -24.79 N/A 26.99 54.00 27.01
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9 kHz ~ 25 GHz Data (Modulation : T/4DQPSK)

= Lowest Channel

Frequency ANT P El.lT Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (C’As;i's‘j)” Mode | (dBuVv) | (dB/m) | (dB) (dB) (dBuv/m) | (dBuv/im) | (dB)
2 381.89 H X PK 51.56 4.44 N/A N/A 56.00 74.00 18.00
2 381.89 H X AV 51.56 4.44 | -24.79 N/A 31.21 54.00 22.79
4 803.54 H X PK 49.58 1.64 N/A N/A 51.22 74.00 22.78
4 803.54 H X AV 49.58 1.64 | -24.79 N/A 26.43 54.00 27.57
= Middle Channel
Frequency ANT PoEsli{iron Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
4 881.05 H X PK 50.27 1.85 N/A N/A 52.12 74.00 21.88
4 881.05 H X AV 50.27 1.85 | -24.79 N/A 27.33 54.00 26.67
= Highest Channel
Frequency ANT P El.lT Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (C’As;i's‘j)” Mode | (dBuVv) | (dB/m) | (dB) (dB) (@dBuVv/m) | (dBuv/im) | (dB)
2 488.17 H X PK 51.90 5.07 N/A N/A 56.97 74.00 17.03
2 488.17 H X AV 51.90 5.07 | -24.79 N/A 32.18 54.00 21.82
4 959.27 H X PK 48.76 2.52 N/A N/A 51.28 74.00 22.72
4 959.27 H X AV 48.76 252 | -24.79 N/A 26.49 54.00 27.51
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9 kHz ~ 25 GHz Data (Modulation : 8DPSK)

= Lowest Channel

Frequency ANT PoEsli‘l-iron Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2 388.88 H X PK 52.08 4.47 N/A N/A 56.55 74.00 17.45
2 388.88 H X AV 52.08 447 | -24.79 N/A 31.76 54.00 22.24
4 804.09 H X PK 50.06 1.64 N/A N/A 51.70 74.00 22.30
4 804.09 H X AV 50.06 1.64 | -24.79 N/A 26.91 54.00 27.09
= Middle Channel
Frequency ANT PoEsli{iron Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
4879.10 H X PK 50.01 1.76 N/A N/A 51.77 74.00 22.23
4 879.10 H X AV 50.01 1.76 | -24.79 N/A 26.98 54.00 27.02
= Highest Channel
Frequency ANT PoEsli‘l-iron Detector | Reading TF DCCF DCF Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2 485.71 H X PK 52.43 5.02 N/A N/A 57.45 74.00 16.55
2485.71 H X AV 52.43 5.02 | -24.79 N/A 32.66 54.00 21.34
4 959.79 H X PK 49.72 2.52 N/A N/A 52.24 74.00 21.76
4 959.79 H X AV 49.72 252 | -24.79 N/A 27.45 54.00 26.55
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9.4.2. Unwanted Emissions(Conducted)

Low Band-edge

Agilent Spectrum Analyzer - Swept SA

S0GAC | CORREC

PNO: Wide L, 114 Free Run
#Atten: 30 dB

Lowest Channel & Modulation : GESK

Avg Type: Log-Pwr Frequency

Ref 20.00 dBm

Center Freq
2.400000000 GH

StartFreq
2395000000 GH]

Stop Freq
2.405000000 GH3

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

FUNCTION FUNCTION WIDTH FUMCTION WALUE

X b
2.402 137 25 GHz 247 dBm
2,396 516 00 GHz 51.32 dBm
I

Low Band-edge

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

PNO: Wide i, 1rig:Free Run
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr

Ref 20.00 dBm

Center Freq
2.400000000 GH

StartFreq
2.395000000 GH

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

MKR MODE TRC| SCL.

® o
N [1[f] 2.399 244 00 GHz 47.16 dBm
I B

FUNCTION FUNCTION %IDTH FUNCTION YALUE | .
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr 4

PHO: Fast i, Ttig:Free Run
IFGain:Low #Atten: 30 dB

Lowest Channel & Modulation : GFSK

50 ¢ A\DC CORREC i AWALIGN OFF 04:57:41 PM Apr 17, 2024

Ref 20.00 dBm

Stop 30.00 MHz
#VBW 300 kHz Sweep 35.333 ms (40001 pts

MKR MODE TRC| SCL. ®

=
W N T1[f]  2969kHz|  £53820dBm
]

FUNCTION FUNCTION %IDTH FUNCTION YALUE

A

Frequency

Center Freq

StartFreq

Agilent Spectrum Analyzer - Swept SA

S |5 2 =30 B R REG

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

Avg Type: Log-Pwr

Mkrd 6.516 73 GHz
Ref 20.00 dEm -39.00 dBm

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

ES 1 FUNCTION FUNCTION WIDTH FUNCTION WaLUE

2.402 36 GHz 293dBm| [ 000000 00

3.29169 GHz 3g48dBm| 1 00 000 ]

5.825 06 GHz 3877dBm| [ 00000000

651673 GHz 3900dBm| [ T 000000
I N I

"

Frequency

10.000000000 GHz
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Lowest Channel & Modulation : GFSK

Conducted Spurious Emissions

lg}iﬁnl Spectrum Analyzer - Swept SA

T e CORREC B MALIGN OFF 02:38:22 PM Apr 18, 2024
Avg Type: Log-Pwr Frequency

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dB

Mkr4 16.759 375 GHz
Ref 10.00 dEm -39.97 dBm

Stop 25.000 GHz CF Step
#VBW 3.0 MHz Sweep 40.00 ms (40001 pts

MKR MODE TRC SCL b i FUNCTION FUNCTION WIDTH FUNCTIONVALUE A

(N | 1[f[  24993625GHz|  -2900dBm| |

2 I

(Il N [1[fF] 22519375GHz[  3450dBm| |

AN N [1]fF] 16759375 GHz[  39.97dBm| |

5

8

T

8

9
10
1 | N v
< b3
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Reference for limit

Middle Channel & Modulation : GESK

EE W CORREC i AWALIGN OFF 05:05:30 PM Apr 17, 2024
Avg Type: Log-Pwr 4

Frequency

PNO: Wide i, 1rig:Free Run
IFGain:Low #Atten: 30 dB

Center Freq
2.441000000 GH

StartFreq
2.439500000 GH

Span 3.000 MHZ
#VEW 300 kHz Sweep 1.000 ms (3001 pts)

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
B ANALIGN OFF 05:10:32 PM Apr 17, 2024
Marker 1 281.918100 kHz Avg Type: Log-Pur ACE

PHO: Fast L, 1H4: FreeRun
IFGain:Low #Atten: 30 dB

Middle Channel & Modulation : GFSK

Peak Search

10 dBidiv.  Ref 20.00 dBm
Log

MarkKer Delta

% FUNCTION FUNCTION WIDTH

=
[1]f]  2819kHg] 5352dBm| |
I A R

status t DC Coupled
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

PHO: Fast
IFGain:Low

Middle Channel & Modulation : GESK

A\ALIGN OFF 05:13:39 PM Apr 17, 2024
Avg Type: Log-Pwr 4

Frequency

7 Trig:Free Run
#Atten: 30 dB

Ref 20.00 dBm

Stop 10.000 GHz

#VBW 3.0 MHz Sweep 18.67 ms (40001 pts

MKR MODE TRC

®
(N [1[f] 2.441 24 GHz
2 '

BRI i FUNCTION FUNCTION %IDTH

| 622dBml | [ |
| 638338CGHz|  3880dBm[ [ [ |
[ 582008GHz[  3894dBm[ [ [ ]
[ 758726GHz[  3896dBm[ [ [ ]
[ 973620GHz[  3083dBm[ [ [ ]
A A

Center Freq
5.015000000 GH

StartFreq
30.000000 MH

Stop Freq
10.000000000 GHF

FUNCTION YALUE | .

Agilent Spectru

S |5 2 =30 B R REG

m Analyzer - Swept SA

Avg Type: Log-Pwr
PHO: Fast L, 11ig:Free Run
IFGain:Low #Atten: 20 dB

Ref 10.00 dEm

Stop 25.000 GHz

#VBW 3.0 MHz Sweep 40.00 ms (40001 pts

"

23.659 000 GHz 30.90 dBm
16.714 375 GHz -39.61 dBm
- ]

Frequency

25.000000000 GHz
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High Band-edge
Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

PNO: Wide i, 1rig:Free Run
IFGain:Low #Atten: 30 dB

A\ALIGN OFF
Avg Type: Log-Pwr

05:17:52 PM Apr 17, 2024

Frequency

Ref 20.00 dBm

Start 2.478500 GHz

Stop 2.488500 GHz
Sweep 2.667 ms (40001 pts

#VBW 300 kHz

MKR MODE TRC| SCL. FUNCTION

1 III-- 2. 490 044 76 GHz 3 64dBm| [ [ ]
2.484216 00 GHz BH145dBm| [ 00000000
r 1

FUNCTION %IDTH FUNCTION YALUE ~

Center Freq
2.483500000 GH

StartFreq
2478500000 GH

Agilent Spectrum Analyzer - Swept SA

S0GAC | CORREC

Avg Type: Log-Pwr

Trig: Free Run

o)

Start 2478500 GHz Stop 2.488500 GHz

#/BW 300 kHz Sweep 2.667 ms (40001 pts

#Atten: 30 dB i

FUNCTION FUNCTION WIDTH FUMCTION WALUE

L |
bd

Center Freq
2.483500000 GH

StartFreq
2478500000 GH]

Stop Freq
2.488500000 GH3

)
B
d
@

Highest Channel & Modulation : GFSK
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

500 MDC | CORREC

M\ ALIGN OFF

05:27:04 PM Apr 17, 2024

PHO: Fast
IFGain:Low

7 Trig:Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

4

Ref 20.00 dBm

#VBW 300 kHz

Stop 30.00 MHz

Sweep 35.333 ms (40001 pts

MKR MODE TRC| SCL. ®

W N [1[f]  2819kHg]
[ 1

=
£53.55 dBm
[

FUNCTION

FUNCTION %IDTH

FUNCTION YALUE ~

STATUS

1 DC Coupled

Highest Channel & Modulation : GFSK

Frequency

Center Freq

StartFreq

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

M\ ALIGN OFF

05:29:02 PM Apr 17, 2024

PHO: Fast
IFGain:Low

7 Trig:Free Run
#Atten: 30 dB

Fl

Ref 20.00 dBm

#VBW 3.0 MHz

Stop 10.000 GHz
Sweep 18.67 ms (40001 pts

® i
I
| 578668CGHz|  3888dBm[ [ [ |
[ 640367GHz[  389dBm[ [ [ ]
[ 316061GHz[  3892dBm[ [ [ ]
[ 9806583GHz[  39MdBm[ [ [ ]
A

FUNCTION

FUNCTION %IDTH

FUNCTION YALUE ~

Frequency

Center Freq
5.015000000 GH

StartFreq
30.000000 MH

Stop Freq
10.000000000 GHF

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.

TRF-RF-237(07)210316

Pages: 53/ 79



m Dt & C Report No.: DRTFCC2405-0055 FCC ID: V2X-PM95

Conducted Spurious Emissions Highest Channel & Modulation : GFSK

Agilent Spectrum Analyzer - Swept SA
5 | L2 =30 BN RE Al

MALIGN OFF 02:42:51 PM Apr 18, 2024
Avg Type: Log-Pwr Frequency

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dB

Mkr4 16.626 625 GHz
Ref 10.00 dEm -39.87 dBm

Stop 25.000 GHz CF Step
#VBW 3.0 MHz Sweep 40.00 ms (40001 pts

MKR MODE TRC SCL b i FUNCTION FUNCTION WIDTH FUNCTIONVALUE A

1 TN 24.972 250 GHz 2776dBm| |

fl N [1[f] 20266376GHz[  3666dBm| |
N

5

8

7

8

9

10

1
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Low Band-edge Lowest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA

EE W CORREC i AWALIGN OFF 05:40:21 PM Apr 17, 2024
Avg Type: Log-Pwr

Frequency

PNO: Wide i, 1rig:Free Run
IFGain:Low #Atten: 30 dB

Mkr2 2.397 647 00 GHz
Ref 20.00 dBm -51.36 dBm

Center Freq
2.400000000 GH

StartFreq
2.395000000 GH

Stan 2.395000 GHz Stop 2.405000 GHz
#VBW 300 kHz Sweep 2.667 ms (40001 pts

MKR MODE TRC| SCL. FUNCTION FUNCTION %IDTH FUNCTION YALUE -~ |0

1 III-- 2. 402 143 25 GHz 1 8dBm| [ ]
2.397 647 00 GHz 5136dBm| [ 00000000
r 1

wse i File <PM95 BT 1M _TES 2480 3 0001 -png> saved STATUS

Low Band-edge

Agilent Spectrum Analyzer - Swept SA

S0GAC | CORREC
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Conducted Spurious Emissions

Lowest Channel & Modulation : m/4DQPSK

T e CORREC B MALIGN OFF 08:55:07 AM Apr 18, 2024
Avg Type: Log-Pwr
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PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 281.9 kHz
Ref 20.00 dEm -52.92 dBm

Stop 30.00 MHz
#VBW 300 kHz Sweep 5.333 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTIONVALUE A
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Conducted Spurious Emissions

lg}iﬁnl Spectrum Analyzer - Swept SA

S |5 2 =30 B R REG

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dB

Lowest Channel & Modulation : m/4DQPSK

Avg Type: Log-Pwr

Mkr3 15.842 125 GHz
Ref 10.00 dEm -39.18 dBm

Stop 25.000 GHz
#VBW 3.0 MHz Sweep 40.00 ms (40001 pts

i FUNCTION FUNCTION WIDTH FUNCTIONVALUE A
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Reference for limit M

Agilent Spectrum Analyzer - Swept SA

e e EEe e

A\ ALIGN OFF

Avg Type: Log-Pwr
PNO: Wide G, Trig: Free Run
IFGain:Low Atten: 30 dB

09:08:19 AM Apr 18, 2024
T

#/BW 300 kHz

Sweep 1.000 ms (3001 pts)
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iddle Channel & Modulation : m/4DOQPSK

Frequency

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

QO | e 2 el | B R RS
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09:10:14 AM Apr 18, 2024
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=
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—

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

Agilent Spectrum Analyzer - Swept SA

T CORREC B \ALIGN OFF 09:12:11 AM Apr 18, 2024
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Avyg Type: Log-Pwr Frequency
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Ref 10.00 dBm

Start 10.000 GHz
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MKR MODE TRC, SCL

= OWo~MN

A aa

= i
1 ITEEN 24.991 750 GHz 2753 dBm
2N 24.295 000 GHz -29.39 dBm

FUNCTION FUNCTION WIDTH FUNCTION WALUE A~

=
@
o]

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.

TRF-RF-237(07)210316

Pages: 59/ 79



w Dt & C Report No.: DRTFCC2405-0055

FCC ID: V2X-PM95

High Band-edge
Agilent Spectrum Analyzer - Swept SA

T CORREC B \ALIGN OFF 09:16:07 AM Apr 18, 2024
Avyg Type: Log-Pwr ACE

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

Ref 20.00 dBm

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

A
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High Band-edge
Agilent Spectrum Analyzer - Swept SA

e e EEe e
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Mkr1 2.484 680 50 GHz
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Highest Channel & Modulation : /4DQPSK
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Conducted Spurious Emissions Highest Channel & Modulation : m/4DOPSK

Agilent Spectrum Analyzer - Swept SA

T TE CORREC B \ALIGN OFF 02:21:34 AM Apr 18, 2024
Avyg Type: Log-Pwr TRACE
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PNO: Fast (p Trig: Free Run
IFGain:Low Atten: 30 dB
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Ref 20.00 dBm -54.299 dBm
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Conducted Spurious Emissions Highest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA
e e EEe e

M ALIGH OFF 02:46:46 PM Apr 13, 2024 B
Avg Type: Log-Pwr TRACH requency

PNO: Fast (p Trig: Free Run
IFGain:Low #Atten: 20 dB

Mkr3 16.768 750 GHz,
Ref 10.00 dBm -39.40 dBm

Stop 25.000 GHz
#VBW 3.0 MHz Sweep 40.00 ms (40001 pts;
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Low Band-edge Lowest Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

QO | e 2 el | B R RS

Lowest Channel & Modulation : DPSK

M\ ALIGN OFF 09:34:42 AM Apr 18, 2024

PNO: Fast )
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Trig: Free Run

Avyg Type: Log-Pwr Frequency

Atten: 30 dB

Ref 20.00 dBm
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
e e EEe e

FCC ID: V2X-PM95

Lowest Channel & Modulation : 8DPSK

M ALIGH OFF 02:48:01 PM Apr 13, 2024 B
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Reference for limit

Middle Channel & Modulation : 8DPSK
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Conducted Spurious Emissions Middle Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA

T CORREC B \ALIGN OFF 09:55:46 AM Apr 18, 2024
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High Band-edge Highest Channel & Modulation : 8DPSK
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Conducted Spurious Emissions Highest Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA

T TE CORREC B \ALIGN OFF 10:06:58 AM Apr 18, 2024
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Ref 20.00 dBm -53.14 dBm
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
e e EEe e

M\ ALIGN OFF 02:51:09 PM Apr 18, 2024
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Highest Channel & Modulation : 8DPSK
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10. AC Power-Line Conducted Emissions

10.1. Test Setup

See test photographs for the actual connections between EUT and support equipment.

10.2. Limit

According to 815.207(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
0.15~0.50 66 to 56 * 56 to 46 *
05~5.0 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

10.3. Test Procedure

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.
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10.4. Test Results

AC Power-Line Conducted Emissions (Graph) = Modulation : GESK

Results of Conducted Emission

Order Mo,
Modal Mo. PMAas
Saerial Mo,
Test Condition BT
Memao 1M_2402
LIMIT : FCC P15.207 AV

FCC P15.207 QP

Lisn Faclor
1. NSLK 8128 RC-387_N_23.10.26

2. NSLK B128 RC-387_L1_23.10.26
Cable Loss

1. C1_LISN TO RECIVER_2023-12-11
Pulsa Lmitter

1, PULSE LIMITER_ESH3-Z2_101333_2023,08.21

[dBUV] PHASE

M

Date 2024-04-29
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AC Power-Line Conducted Emissions (List) = Modulation : GESK

Results of Conducted Emission

Date 2024-04-29

Order Mo. Referrence Mo.

Model Mo. PMas5 Power Supply 120V, 60 Hz
Serial No. Temp/Humi. 23'Cld1 %
Test Condition BT Operator S.M.GIL
Memo 1M_2402

LIMIT : FCC P15.207 AV
FCC P15.207 QP

Lisn Factor

1. NSLK 8128 RC-387_N_23.10.26

2. NSLK B128 RC-387_L1_23.10.26

Cable Loss

1. C1_LISN TO RECIVER_2023-12-11

Fulse Lmitter

1. PULSE LIMITER_ESH3-Z2_101333_2023.08.21

NO FRED READING C.FACTOR RESOLT LIMIT MARGEIN FHASE
QF CaAv QF CAV QP  CAV QP  CAV
[MHz] [dBuV] [dBuv] [dB]  [dBuV] [dBuV] [dBuv] [dBuV] [dBuV][dBuV)
1 0.34397 25.47 16.48 9.99 35.46 26.47 55.11 45.11 23.6522.64 N
2 0.40944 31.83 25.26 10.00 41.83 35.26 57.66 47.66 15.8312.40 N
3 0.92820 28.4517.29 10.02 38.47 27.31 56.00 46.00 17.5318.6%9 N
4 1.03900 27.8219.14 10.02 37.84 28.16 56.00 46.00 18.1616.84 N
5  5.09940 15.33 9.68 10.22 25.551%.30 60.00 50.00 34.4530.10 N
& 18.40400 13.85 8.65 10.54 24.3915.19 &0.00 50.00 35.6130.81 N
7 0.29340 25.2312.24 9.99 15,22 22.23 60.43 50.43 25.2128.20 L
§ 0.41173 33.4722.63 10.00 43.47 32.63 57.61 47.61 14.1414.98 L
9 0.84708 27.60 17.89 10.11 37.71 28.00 56.00 46.00 18.2918.00 L
10 1.65520 25.07 13.68 10.15 35.22 23.83 56.00 46.00 20.7822.17 L
11 18.13360 21.07 8.71 10.58 31.651%.29 &0.00 50.00 28.3530.71 L
L

12 27.19540 14.37 -0.30 10.&7 25.04 10.37 &0.00 50.00 34.96 3%_613
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m Dt & C Report No.: DRTFCC2405-0055 FCC ID: V2X-PM95

APPENDIX |

Test set up diagrams

= Radiated Measurement

Below 1 GHz Above 1 GHz

3 Meter

>l

1.or 3 Meter

Receiving Antenna

Receiving Antenna
{Boresight Antenna Master)

1~4 Meter
1~4 Meter

Turn Table Absarber Ground Screen

Turn Table Ground Screen

* Conducted Measurement

Bluetooth Tester

-

Spectrum Analyzer
[ JiE-Eil

f=T=TeTeTels

Pewmer Splitter
Cable A Cable B

EUT

Path loss information

Frequency (GHz) Pat(tzi 'E;;’SS Frequency (GHz) Pat(fgi IB_;)SS
0.03 6.14 15 12.13
1 6.62 20 12.30
2.402 & 2.441 & 2.480 7.09 25 1795
S 7.36 - _
10 8.42 - _

Note 1: The path loss from EUT to Spectrum analyzer was measured and used for test.
Path loss (S/A’s correction factor) = Cable A + Power Splitter
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w Dt & C Report No.: DRTFCC2405-0055 FCC ID: V2X-PM95

APPENDIX I

Unwanted Emissions (Radiated) Test Plot

GFSK & Lowest & X & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
- ree s ionioi el [ : ALIGH AUTO
Avyg Type: Log-Pwr
PHO: Fast ~—»— 1rig:FreeRun Avg|Held: 200/200

IFGain:Low Atten: 20 dB

Mkr3 2.382 719 GHz|
Ref 116.99 dBpY 51.508 dBy

3

WﬂTF“’W’WMW’WWFWWM"MWWW‘TIWWWW‘*“‘ r“ﬂ'

Start 2.37000 GHz Stop 2.40500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts)

FUNCTION YALUE

A

MKR| MODE| TRC| SCL i FUNCTION FUNCTION WIDTH

1 INEEEER 2.402 193 GHz 84014eBpv|] [ 000000 00000 ]
Pl N[ 1]f | 2.390 000 GHz 49084dBuyv| [ [ ]

®

S/ T T ———
:
T
8
9
" [ [ [ [ @
GFSK & Highest & X & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
- ree s ionioi el [ : ALIGH AUTO
Avyg Type: Log-Pwr
PNO: Fast ~»—+ 1rig:Free Run Avg|Held: 200/200

IFGain:Low Atten: 20 dB

Mkr3 2.490 130 8 GH
Ref 116.99 dBpv 52.104 dBy

’\umpwmmww‘Mmmwwrwmmwwwnwwmmww

Start 2.47800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (5001 pts)

MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONWALUE A

" T
[0 N [1]f] 2.479 866 6 GHz 96499dBuv | 0000 000 |
2 INEEEER 24835000 GHz 8281dBuv] [ 0 00000 ]

Sl N [1]f]  24001308GHz| 62104dBwv] [ [ ]
N 0 000
5
6
7
8
9
10
1 .\ | | ~
< >
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w Dt & C Report No.: DRTFCC2405-0055

FCC ID: V2X-PM95

m/4DQPSK & Lowest & X & Hor

Agilent Spectrum Analyzer - Swept SA

R N B

PHO: Fast

IFGain:Low Atten: 20 dB

Detector Mode : PK

ALIGN AUTO
Avyg Type: Log-Pwr
ww— Trig:Free Run Avg|Held: 200/200

Ref 116.99 dBuvV

J\
1mnrwmmwwmw”wWWWWWWWWW"'M

Start 2.37000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz Sweep 1.000 ms (5001 pts)

Mkr3 2.381 886 GHz
51.560 dBp

2

Stop 2.40500 GHz

MKR| MODE| TRC| SCL

1 INEEEER 2.402 144 GHz

®

2
3 2.381886 GHz
4
5
6
7
8
9
10

FUNCTION FUNCTION WALUE A~

FUNCTION WIDTH

m/4DQPSK & Highest & X & Hor

Agilent Spectrum Analyzer - Swept SA

R N B

PHO: Fast ~—»— 1rig:FreeRun Avg|Held: 200/200
IFGain:Low Atten: 20 dB

ALIGH AUTO
Avyg Type: Log-Pwr

Ref 116.99 dBuvV

PP g A~ g e RpaToT

Start 2.47800 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts)RR -l Nel s

Mkr3 2.488 172 8 GHz
51.902 dBp

3

2.500000000 GHz

Stop 2.50000 GHz

MKR MODE TRC SCL ®
1 INEEEER 24798744 GHz
2
3
4
5
6
7
8
9

10

i FUNCTION FUNCTION WIDTH FUNCTION WALUE A~

95.301 dBuv
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O Dt&C

Report No.: DRTFCC2405-0055 FCC ID: V2X-PM95

8DPSK & Lowest & X & Hor

Agilent Spectrum Analyzer - Swept SA

Detector Mode : PK

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held: 200/200

PNO: Fast —»— 1rg:Free Run
IFGain:Low Atten: 20 dB

Mkr3 2.388 879 GHz

Ref 116.99 dBpv 52.077 dBy

2

M TN T AT e

Start 2.37000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

MER| MODE| TRC| SCL ® T FUNCTION

1 INEEEEA 2.402 063 GHz 94249dBuv| 0 [ 0000000 0000000000
2 INEEREA 2.390 000 GHz 47506cdB0V] [ ]

Stop 240500 GHz
Sweep 1.000 ms (5001 pts)

FUNCTION WIDTH

FUNCTIONVALUE A

Sl N [1f[| = 2388879GHz|{ 62077dBwv] [ [ @ |
4 1 A
5
6
7
8
9
10
1 v
< b3

8DPSK & Highest & X & Hor

Agilent Spectrum Analyzer - Swept SA

R N B

ALIGH AUTO
Avyg Type: Log-Pwr
Avg[Hold: 2001200

02:18:09 PM Mar 27, 2024

Trig: Free Run
Atten: 20 dB

PHO: Fast —»—
IFGain:Low

Mkr3 2.485 713 2 GHz

Ref 116.99 dBpY 52.429 dBy

TS
T ST M e

2.500000000 GHz

Start 2.47800 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz

Stop 2.50000 GHz

Sweep 1.000 ms (5001 pts)

MKR MODE TRC SCL ® i FUNCTION FUNCTION WIDTH FUNCTION WALLUE ~
1 INEEEEE 2.479 988 8 GHz
Pl N {1 [f| 24835000 GHz|  48.689 dBuv|
N 24857132 GHz
4
5
6
7
8
9
10
1 [ [ |8
< 3
MSG STATUS

2.480000000 GHz
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V2X-PM95

Detector Mode : PK

DRTFCC2405-0055

GFSK & Highest & X & Hor

O Dt&C

Auto Tune
StartFreq
Stop Freq

4.882500000 GHz

4.877500000 GHz

Detector Mode : PK

4957500000 GH:
4962500000 GHz
480000000 GH:

Center Freq
4880000000 GHz
440000000 GHz
Freq Offset

[ ——— -
— e

= e ————
e

- e ——
==

Sweep 1.000 ms (5001 pts)
Mkr1 4.881 045 GHz
Sweep 1.000 ms (5001 pts)

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

PNO: Fast —»— 1rg:Free Run
Lo
#VBW 3.0 MHz

ectrum Analyzer - Swept SA

Agilent Spectr, we
QN e e R | S O A A FE R |

. o [
5 in =

= -
g &

#Res BW 1.0 MHz

| —
—_— =
——

o c
= ! ] &

o I

m/4DQPSK & Middle & X & Hor
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m Dt & C Report No.: DRTFCC2405-0055

FCC ID: V2X-PM95

8DPSK & Highest & X & Hor

Agilent Spectrum Analyzer - Swept SA
R e e SENSE:IMT) ALIGH AUTO 02:33:22 PM
Avg Type: Log-Pwr
PNO: Fast —»— 1rg:Free Run Avg|Held: 200/200
IFGain:Low Atten: 6 dB

Mkr1 4.959 794 GHz
Ref 66.99 dBpV 49.719 dBp

Center 4.960000 GHz Span 5.000 MHz
H#Res BW 1.0 MHz #V/BW 3.0 MHz Sweep 1.000 ms (5001 pts)

IM SG STATUS

Detector Mode : PK

Frequency

Auto Tune

Center Freq
4960000000 GHz

StartFreq
4957500000 GHz

Stop Freq
4962500000 GHz

CF Step
2.480000000 GHz
Auto Man

Freq Offset
0Hz

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.

TRF-RF-237(07)210316

Pages: 79/ 79



