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47 CFR FCC Part 15.247(d) Band Edge Compliance (Conducted) Limits

The EUT shows compliance to the requirements of this section, which states in any 100kHz bandwidth outside
the frequency band in which the spread spectrum intentional radiator (EUT) is operating, the radio frequency
power that is produced by the EUT shall be at least 20dB below that inthe 100kHz bandwidth within the band
that contains the highest level of desired power.

47 CER FCC Part 15.247(d) Band Edge Compliance (Conducted) Test Instrumentation

Instrument Model S/No Cal Due Date
Agilent Spectrum Analyzer E4440A MY 45304764 04 Jan 2018
BK Precision Multi Range DC Power Supply 9111 459G14131 23 Nov 2017

47 CFR FCC Part 15.247(d) Band Edge Compliance (Conducted) Test Setup

PwdE

o

The EUT and supporting equipment were set up as shown in the setup photo.

The power supply for the EUT was connected to a filtered mains.

The RF antenna connector was connected tothe spectrum analyser via a low-loss coaxial cable.

The resolution bandwidth (RBW) and the video bandwidth (VBW) of the spectrum analyser were
respectively setto 100kHz and 300kHz.

All other supporting equipment were powered separately from another filtered mains.

47 CFR FCC Part 15.247(d) Band Edge Compliance (Conducted) Test Method

The EUT was switched on and allowed to warm upitoits normal operating condition. The EUT was
then configured to operate in the test mode with specified modulation and data rate.

The frequency span of the spectrum analyser was setto wide enough to capture the lower band edge
of the transmission band, 2.400GHz and any spurious emissions at the band edge (within 2MHz of the
band edge).

The spectrum analyser was setto max hold to capture any spurious emissions within the span. The
signal capturing was continuous until no further spurious emissions were detected.

Repeat steps 1 to 3 with all possible modulations and data rates.

The steps 2 to 4 were repeated with the frequency span of the spectrum analyser was set to wide
enough to capture the upper band edge frequency of the transmission band, 2.4835GHz and the any
spurious emissions at the band-edge.
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BAND EDGE COMPLIANCE (CONDUCTED) TEST

47 CFR FCC Part 15.247(d) Band Edge Compliance (Conducted) Results

Test Input Power 12.5Vdc Temperature 24°C

Attached Plots 406 — 435 Relative Humidity 60%
Atmospheric Pressure 1030mbar
Tested By Chang Wai Kit

No significant signal was found and they were below the specified limit.
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Band Edge Compliance (Conducted) Plots —802.11b
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Plot 410 - Upper Band Edge at 2.4835GHz @ DQPSK 2Mbps
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Band Edge Compliance (Conducted) Plots —802.11b
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Plot 413 - Lower Band Edge at 2.4000GHz @ QPSK 18Mbps
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Band Edge Compliance (Conducted) Plots—802.11g
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Plot 415 - Lower Band Edge at 2.4000GHz @ 64QAM 54Mbps
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Band Edge Compliance (Conducted) Plots—802.11g
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Band Edge Compliance (Conducted) Plots—802.11g
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Plot 419 — Upper Band Edge at 2.4835GHz @ 64QAM 54Mbps
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Band Edge Compliance (Conducted) Plots —802.11n (20MHz)
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Plot 421 - Lower Band Edge at 2.4000GHz @ QPSK 19.5Mbps
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Band Edge Compliance (Conducted) Plots —802.11n (20MHz)
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Plot 423 - Lower Band Edge at 2.4000GHz @ 64QAM 65Mbps
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Band Edge Compliance (Conducted) Plots —802.11n (20MHz)
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Plot 425 - Upper Band Edge at 2.4835GHz @ QP SK 19.5Mbps
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Band Edge Compliance (Conducted) Plots —802.11n (20MHz)
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Band Edge Compliance (Conducted) Plots —802.11n (40MHz)

o Agllent 18:52:52 30 Aug 2017 R T |Freg/Channel

o e : LIRSl Conter Freq
ol 15 dcx il 36500000 GHe

Start Freq
£.31808008 GHz

Stop Freq
242000008 GHz
CF Step
11.99000a8 MH=z
Auto _Man

Freg Offset
g.e000ue0n Hz

Signal Track
On OFf

Center Freq
236500088 GHz

Start Freq
231000000 GHz

Stop Freq
242800808 GHz

CF Step
110800808 MHz
Fuo  Man

Freg Offset
o.ppaanen Hz

Signal Track
0n 0ff

1 MHz WEH 3 MHz  Sweep 1892
Operation Status. C:/TMPIMAGE.GIF file saved
Plot 429 — Lower Band Edge at 2.4000GHz @ QPSK 40.5Mbps

PCI Limited Page 245 of 307
E-Log & Fleet Management Device [ Model : DC700 ]
[ FCCID : A4C01006A ]



Test Report No. 7191166853-EEC17/03

dated 23 Oct 2017

&

PSB Singapore

BAND EDGE COMPLIANCE (CONDUCTED) TEST

Band Edge Compliance (Conducted) Plots —802.11n (40MHz)
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Plot 431 - Lower Band Edge at 2.4000GHz @ 64QAM 135Mbps
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Band Edge Compliance (Conducted) Plots —802.11n (40MHz)
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Plot 433 — Upper Band Edge at 2.4835GHz @ QP SK 40.5Mbps
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Band Edge Compliance (Conducted) Plots —802.11n (40MHz)
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Plot 435 - Upper Band Edge at 2.4835GHz @ 64QAM 135Mbps
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BAND EDGE COMPLIANCE (RADIATED) TEST

47 CER FCC Part 15.247(d) Band Edge Compliance (Radiated) Limits

The EUT shows compliance to the requirements of this section, which states in any 100kHz bandwidth outside
the frequency band in which the spread spectrum intentional radiator (EUT) is operating, the radio frequency
power that is produced by the EUT shall be at least 20dB below that inthe 100kHz bandwidth within the band
that contains the highest level of the desired power. In addition, radiated emissions which fall in the restricted
bands shall comply to the radiated emission limits specified in 15.2009.

47 CFR FCC Part 15.247(d) Band Edge Compliance (Radiated) Test Instrumentation

Instrument Model S/No Cal Due Date
R&S EMI Test Receiver ESU40 100355 14 Sep 2018
Eletro-Metrics Double Ridged Antenna (Horn) Antenna | EM-6961 6525 08 Apr 2018
(1-18GHz)

R&S Preamplifier (1GHz -18GHz) SCU18 102191 10 Mar 2018

47 CFR FCC Part 15.247(d) Band Edge Compliance (Radiated) Test Setup

1.
2.
3

The EUT and supporting equipment were set up as shown in the setup photo.

The power supply for the EUT was connected to a filtered mains.

The resolution bandwidth (RBW) and the video bandwidth (VBW) of the spectrum analyser were
respectively setto 100kHz and 300kHz to show compliance of spurious at band edges are at least
20dB below the carriers. For restricted band spurious at band edges, peak and average measurement
plots were taken using the following setting:

a. Peak Plot:
RBW = 1MHz, VBW = 3RBW
b. Average Plot

RBW = 1MHz, VBW = 10Hz
All other supporting equipment were powered separately from another filtered mains.

47 CFR FCC Part 15.247(d) Band Edge Compliance (Radiated) Test Method

1.

2.

The EUT was switched on and allowed to warm up toits normal operating condition. The EUT was
then configured to operate in the test mode with specified modulation and data rate.

The frequency span of the spectrum analyser was set to wide enough to capture the lower band edge
of the transmission band, 2.400GHz and any spurious emissions at the band edge.

The spectrum analyser was setto max hold to capture any spurious emissions within the span. The
signal capturing was continuous until no further spurious emissions were detected.

Repeat steps 1 to 3 with all possible modulations and data rates.

The steps 2 to 4 were repeated with the frequency span of the spectrum analyser was set to wide
enough to capture the upper band edge frequency of the transmission band, 2.4835GHz and the any
spurious emissions at the band-edge.
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BAND EDGE COMPLIANCE (RADIATED) TEST

47 CFR FCC Part 15.247(d) Band Edge Compliance (Radiated) Results

Test Input Power 12.5Vdc Temperature 24°C

Attached Plots 436 — 447 Relative Humidity 60%
Atmospheric Pressure 1030mbar
Tested By Kelvin Cheng

No significant signal was found and they were below the specified limit.
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BAND EDGE COMPLIANCE (RADIATED) TEST

Band Edge Compliance (Radiated) Plots (20dB Delta from Carrier at Band Edge) — 802.11n(20MHZz)
64QAM @ 65Mbps (Worst)
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Plot 437 — Upper Band Edge at 2.4835GHz
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BAND EDGE COMPLIANCE (RADIATED) TEST

Band Edge Compliance (Radiated) Plots (Restricted Band) — 802.11n(20MHz) 64QAM @ 65Mbps
(Worst)
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Plot 439 — Average Plot at Lower Band Edge at 2.4000GHz
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BAND EDGE COMPLIANCE (RADIATED) TEST

Band Edge Compliance (Radiated) Plots (Restricted Band) — 802.11n(20MHz) 64QAM @ 65Mbps
(Worst)
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Plot 440 — Peak Plot at Upper Band Edge at 2.4835GHz
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Plot 441 — Average Plot at Upper Band Edge at 2.4835GHz
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BAND EDGE COMPLIANCE (RADIATED) TEST

Band Edge Compliance (Radiated) Plots (20dB Delta from Carrier at Band Edge) — 802.11n(40MHZz)
64QAM @ 135Mbps (Worst)
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Plot 443 — Upper Band Edge at 2.4835GHz
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BAND EDGE COMPLIANCE (RADIATED) TEST

Band Edge Compliance (Radiated) Plots (Restricted Band) — 802.11n(40MHz) 64QAM @ 135Mbps
(Worst)
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Plot 445 — Average Plot at Lower Band Edge at 2.4000GHz

PCI Limited Page 255 of 307
E-Log & Fleet Management Device [ Model : DC700 ]
[ FCCID : A4C01006A ]



Test Report No. 7191166853-EEC17/03

dated 23 Oct 2017 @

PSB Singapore

BAND EDGE COMPLIANCE (RADIATED) TEST

Band Edge Compliance (Radiated) Plots (Restricted Band) — 802.11n(40MHz) 64QAM @ 135Mbps
(Worst)
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Plot 447 — Average Plot at Upper Band Edge at 2.4835GHz

PCI Limited Page 256 of 307
E-Log & Fleet Management Device [ Model : DC700 ]
[ FCCID : A4C01006A ]



Test Report No. 7191166853-EEC17/03

dated 23 Oct 2017 .@

PSB Singapore

PEAK POWER SPECTRAL DENSITY TEST

47 CER FCC Part 15.247(e) Peak Power Spectral Density Limits

The EUT shows compliance to the requirements of this section, which states the peak power spectral density
conducted from the intentional radiator (EUT) to the antenna shall not be greater than 8dBm (6.3mW) in any
3kHz band during any time interval of continuous transmission.

47 CER FCC Part 15.247(e) Peak Power Spectral Density Test Instrumentation

Instrument Model S/No Cal Due Date
Agilent Spectrum Analyzer E4440A MY 45304764 04 Jan 2018
BK Precision Multi Range DC Power Supply 9111 459G14131 23 Nov 2017

47 CER FCC Part 15.247(e) Peak Power Spectral Density Test Setup

PwdE

The EUT and supporting equipment were set up as shown in the setup photo.

The power supply for the EUT was connected to a filtered mains.

The RF antenna connector was connected to the spectrum via a low-loss coaxial cable.

The resolution bandwidth (RBW), video bandwidth (VBW) and span of the spectrum analyser were set
to the following:

RBW = 3kHz

VBW = 3RBW

Span = 1.5 times the channel bandwidth (6dB Bandwidth)

Sweep time = auto couple

All other supporting equipment were powered separately from another filtered mains.

47 CER FCC Part 15.247(e) Peak Power Spectral Density Test Method

1.

o rw

The EUT was switched on and allowed to warm up toits normal operating condition. The EUT was
then configured to operate in the test mode at lower channel with specified modulation and data rate.
The peak of the transmitting frequency was detected with the marker peak function of the spectrum
analyser.

The peak power density of the transmitting frequency was plotted and recorded.

Repeat steps 1 to 3 with all possible modulations and data rates.

The steps 2 to 4 were repeated with the transmitting frequency was set to middle and upper channel
respectively.
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PEAK POWER SPECTRAL DENSITY TEST

47 CER FCC Part 15.247(e) Peak Power Spectral Density Results

Test Input Power 12.5Vdc Temperature 24°C
Attached Plots 448 — 492 Relative Humidity 60%
Atmospheric Pressure | 1030mbar
Tested By Chang Wai Kit
802.11b
Channel Channel Peak Power Limit Modulation @ Data
Frequency (GHz) Spectral Density (mW) Rate
(mW)
1 (lower ch) 2.412 0.142 6.3 DBPSK @ 1Mbps
0.169 6.3 DQPSK @ 2Mbps
0.139 6.3 CCK @ 11Mbps
6 (mid ch) 2.437 0.055 6.3 DBPSK @ 1Mbps
0.239 6.3 DQPSK @ 2Mbps
0.200 6.3 CCK @ 11Mbps
11 (upper ch) 2.462 0.054 6.3 DBPSK @ 1Mbps
0.249 6.3 DQPSK @ 2Mbps
0.203 6.3 CCK @ 11Mbps
802.11g
Channel Channel Peak Power Limit Modulation @ Data
Frequency (GHz) Spectral Density (mW) Rate
(mW)
1 (lower ch) 2.412 0.026 6.3 BPSK @ 9Mbps
0.045 6.3 QPSK @ 18Mbps
0.033 6.3 16QAM @ 36Mbps
0.055 6.3 64QAM @ 54Mbps
6 (mid ch) 2.437 0.026 6.3 BPSK @ 9Mbps
0.054 6.3 QPSK @ 18Mbps
0.042 6.3 16QAM @ 36Mbps
0.052 6.3 64QAM @ 54Mbps
11 (upper ch) 2.462 0.028 6.3 BPSK @ 9Mbps
0.055 6.3 QPSK @ 18Mbps
0.042 6.3 16QAM @ 36Mbps
0.067 6.3 64QAM @ 54Mbps
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SPECTRUM BANDWIDTH (6dB BANDWIDTH MEASUREMENT) TEST

47 CER FCC Part 15.247(e) Peak Power Spectral Density Results

802.11n (20MH?2)

Channel Channel Peak Power Limit Modulation @ Data
Frequency (GHz) Spectral Density (mW) Rate
(mW)

1 (lower ch) 2.412 0.047 6.3 BPSK @ 6.5Mbps
0.057 6.3 QPSK @ 19.5Mbps

0.052 6.3 16QAM @ 39Mbps

0.032 6.3 64QAM @ 65Mbps

6 (mid ch) 2.437 0.044 6.3 BPSK @ 6.5Mbps
0.060 6.3 QPSK @ 19.5Mbps

0.053 6.3 16QAM @ 39Mbps

0.044 6.3 64QAM @ 65Mbps

11 (upper ch) 2.462 0.045 6.3 BPSK @ 6.5Mbps
0.055 6.3 QPSK @ 19.5Mbps

0.049 6.3 16QAM @ 39Mbps

0.045 6.3 64QAM @ 65Mbps

802.11n (40MHz)

Channel Channel Peak Power Limit Modulation @ Data
Frequency (GHz) Spectral Density (mW) Rate
(MW)
3 (lower ch) 2.422 0.026 6.3 BPSK @ 13.5Mbps
0.049 6.3 QPSK @ 40.5Mbps
0.047 6.3 16QAM @ 81Mbps
0.032 6.3 64QAM @ 135Mbps
7 (mid ch) 2.442 0.020 6.3 BPSK @ 13.5Mbps
0.026 6.3 QPSK @ 40.5Mbps
0.032 6.3 16QAM @ 81Mbps
0.035 6.3 64QAM @ 135Mbps
11 (upper ch) 2.462 0.022 6.3 BPSK @ 13.5Mbps
0.032 6.3 QPSK @ 40.5Mbps
0.057 6.3 16QAM @ 81Mbps
0.048 6.3 64QAM @ 135Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11b

% Agilent 11:15:16 38 Aug 2017 R T [Freq/Channel
g Ij'ﬂf Center Freq
241200088 GHz

Start Freq
2359050088 GHz

Stop Freq
242450088 GHz

CF Step
£.a0a0paes Mz

Freq Offset
B.peasaend Hz

Signal Track
On Off

o'BH 18 kHz

Copyright 2000-2011 Agilent Technologies

Plot 448 — Channel 1 (lower ch) @ DBPSK 1Mbps
o Agllent 11:17:39 30 Aug 2817 R T |Freg/Channel
1 2.4 5}

Center Freq
241200088 GHz

Start Freq
2.39950000 GHz

Stop Freq
242450008 GHz

CF Step
2.Spponnaa MHz
m_  Man

Freqg Offset
g.a0000e00 Hz

Signal Track
0n i

Plot 449 — Channel 1 (lower ch) @ DQPSK 2Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11b

a6 Agilent 11:19:42 30 Aug 2617 R T |Freq/Channel

o 20 dE ' W CenterFreq
e e e s | 4 | HBABE GHz

Start Freq
£.39956000 GHz

Stop Freq
242450008 GHz
CF Step

250000008 MH=z
Auto  Man

Freg Offset
g.e000ue0n Hz

Signal Track
0n 0ff

sVEH 18 kHz
Copyright 2000-2011 Agilent Technologies
Plot 450 — Channel 1 (lower ch) @ CCK 11Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11b

3% Agllent 21:44:42 38 Aug 2017 R T [Freg/Channel

_ ' MM CenterFreq
| _HITJ i, g Az Twnwn GHz

Start Freq
2.42450080 GHz

Stop Freq
244950828 GHz
CF Step
250000008 MH=z
Auto  Man

Freg Offset
g.e000ue0n Hz

Signal Track
On OFf

.IIIIIE:I 1 |_I__
Copyright 2000-2011 Agilent Technologies

Center Freq
243700088 GHz

Start Freq
2 A2450088 GHz

Stop Freq
2. 44950808 GHz

CF Step

2.59000088 MHz

Freq Offset
: p.oas0e00 Hz
frtu. j & Signal Track
n

Copyright 2000-2011 Agilent Technologies
Plot 452 — Channel 6 (middlech) @ DQPSK 2Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11b

At Agilent 22:27:81 30 Aug 2017 R T |Freg/Channel

Center Freq
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Start Freq
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Stop Freq
244950828 GHz
CF Step
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Auto  Man

Freg Offset
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0n 0ff

sVEH 18 kHz
Copyright 2000-2011 Agilent Technologies
Plot 453 — Channel 6 (middlech) @ CCK 11Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11b

At Agllent 21:54:3% 30 Aug 2017 R T |Freg/Channel

ZHC - Ml Center Fre
Btien 25 c& 2 46260008 GH

» LIMIT]

Start Freq
2.44950080 GHz

Stop Freq
247450008 GHz
CF Step
250000008 MH=z
Auto  Man

Freg Offset
g.e000ue0n Hz

Signal Track
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Stop Freq
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£(f)
FTun

Signal Track
Swp On Off

sVBH 18 kHz Sween
Copyright 2000-2011 Agilent Technologies
Plot 455 - Channel 11 (upper ch) @ DQPSK 2Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11b

¥ Agilent 22:07:36 38 Aug 2017 R T |Freg/Channel

W CenterFreq
246200009 GHz
Start Freq
£.44956000 GHz

Stop Freq
247450828 GHz
CF Step

250000008 MH=z
Auto  Man

Freg Offset
g.e000ue0n Hz
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0n 0ff

sVEH 18 kHz
Copyright 2000-2011 Agilent Technologies
Plot 456 — Channel 11 (upper ch) @ CCK 11Mbps
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Peak Power Spectral Density Plots—802.11g

% Aghent 11:50:52 36 Aug 2817 R T [Freq/Channel

Ml Center Freq
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Stop Freq
242450088 GHz
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Copyright 2000-2011 Agilent Technologies
Plot 457 — Channel 1 (lower ch) @ BPSK 9Mbps

i Agllent 11:52:36 36 Aug 2017 R T [Freg/Channel

W CenterFreg
241200088 GHz

Start Freq
2.39950000 GHz

Stop Freq
242450008 GHz

CF Step
2.Spponnaa MHz
m_  Man

Freqg Offset
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Signal Track
0n i

Plot 458 — Channel 1 (lower ch) @ QPSK 18Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11g

At Agilent 11:54:23 30 Aug 2017 R T |Freg/Channel
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Copyright 2000-2011 Agilent Technologies
Plot 460 — Channel 1 (lower ch) @ 64QAM 54Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11g

At Agilent 22:35:17 30 Aug 2017 R T |Freg/Channel
1 2 G
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Copyright 2000-2011 Agilent Technologies
Plot 462 — Channel 6 (middlech) @ QPSK 18Mbps
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Peak Power Spectral Density Plots—802.11g

At Agilent 22:48:16 30 Aug 2017 R T |Freg/Channel
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Copyright 2000-2011 Agilent Technologies
Plot 464 — Channel 6 (middlech) @ 64QAM 54Mbps
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Peak Power Spectral Density Plots—802.11g

£ Agilent 23:81:30 30 Aug 2017

sHtten 30 4B

» LIMIT]

Plot 465 — Channel 11 (upper ch) @ BPSK

% Agilent 23:31:46 30 Aug 2017

s/BH 18 kHz
Copyright 2000-2011 Agilent Technologies
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9Mbps
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Stop Freq
2.47450008 GHz

CF Step

2.59000088 MHz

Freg Offset
o.ppaanen Hz

Signal Track
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Plot 466 — Channel 11 (upper ch) @ QPSK 18Mbps
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Peak Power Spectral Density Plots—802.11g
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Plot 468 — Channel 11 (upper ch) @ 64QAM 54Mbps
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Peak Power Spectral Density Plots—802.11n (20MHz)

% Agllent 17:07:45 38 Aug 2017 R T [Freq/Channel
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Plot 469 — Channel 1 (lower ch) @ BPSK 6.5Mbps

i Agllent 17:34:26 36 Aug 2017 R T [Freg/Channel
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Plot 470 — Channel 1 (lower ch) @ QPSK 19.5Mbps
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Peak Power Spectral Density Plots—802.11n (20MHz)
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Plot 472 — Channel 1 (lower ch) @ 64QAM 65Mbps
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Peak Power Spectral Density Plots—802.11n (20MHz)
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Plot 474 — Channel 6 (middlech) @ QPSK 19.5Mbps
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Peak Power Spectral Density Plots—802.11n (20MHz)
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Plot 476 — Channel 6 (middlech) @ 64QAM 65Mbps
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Peak Power Spectral Density Plots—802.11n (20MHz)
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Plot 478 — Channel 11 (upper ch) @ QPSK 19.5Mbps
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Peak Power Spectral Density Plots—802.11n (20MHz)
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Plot 480 — Channel 11 (upper ch) @ 64QAM 65Mbps
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Peak Power Spectral Density Plots—802.11n (40MHz)
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Plot 481 — Channel 1 (lower ch) @ BPSK 13.5Mbps

Swaep 4.2
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Plot 482 — Channel 1 (lower ch) @ QPSK 40.5Mbps
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Peak Power Spectral Density Plots—802.11n (40MHz)
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Plot 484 — Channel 1 (lower ch) @ 64QAM 135Mbps

PCI Limited Page 279 of 307
E-Log & Fleet Management Device [ Model : DC700 ]
[ FCCID : A4C01006A ]



Test Report No. 7191166853-EEC17/03

dated 23 Oct 2017 @

PSB Singapore

PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11n (40MHz)
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Plot 486 — Channel 6 (middlech) @ QPSK 40.5Mbps
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Peak Power Spectral Density Plots—802.11n (40MHz)
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Plot 488 — Channel 6 (middlech) @ 64QAM 135Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11n (40MHz)

- Agllent 63:49:25 4 Sep 2017 R T |Freg/Channel
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Copyright 2000-2011 Agilent Technologies
Plot 490 — Channel 11 (upper ch) @ QPSK 40.5Mbps
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PEAK POWER SPECTRAL DENSITY TEST

Peak Power Spectral Density Plots—802.11n (40MHz)

o Agilent 9655001 4 Sep 2017 R T |Freg/Channel
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Copyright 2000-2011 Agilent Technologies
Plot 492 — Channel 11 (upper ch) @ 64QAM 135Mbps
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MAXIMUM PERMISSIBLE EXPOSURE (MPE) TEST

47 CFR FCC Part 1.1310 Maximum Permissible Exposure (MPE) Limits

The EUT shows compliance to the requirements of this section, which states the MPE limits for general
population / uncontrolled exposure are as shown below:

Frequency Range Electric Field Magnetic Field Pow er Density Average Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (min)
0.3-1.34 614 1.63 100 Noe 2 30
1.34-30 824 /f 2.19/f 180/ f2 Noe? 30
30-300 27.5 0.073 0.2 30
300 - 1500 - - f/ 1500 30
1500 - 100000 - - 1.0 30
Notes
1. f = frequency in MHz
2. Plane wawe equivalent power density

47 CER FCC Part 1.1310 Maximum Permissible Exposure (MPE) Test Instrumentation

Instrument Model S/No Cal Due Date
PMM 8053 Portable Field Meter 8053 0220J10308 20 Jan 2019
PMM EP330 Electric Field Probe EP330 1010J10301 20 Jan 2019
R&S Universal Radio Communication Tester CMU 200 837587/068 24 Dec 2017

47 CEFR FCC Part 1.1310 Maximum Permissible Exposure (MPE) Test Setup

1. The EUT and supporting equipment were set up as shown on the setup photo.
2. ghe rglevant field probe was positioned at least 20cm away from the EUT and supporting equipment
oundary.

47 CER FCC Part 1.1310 Maximum Permissible Exposure (MPE) Test Method

1 The EUT was switched on and allowed to warm up toits normal operating condition.

2. The test was first carried out at one of the positions / sides of the EUT.

3. Power density measurement (mW/cm?) was made using the field meter set to the required averaging
time.

4 Steps 2 and 3 were repeated for the next position and its associate EUT operating mode, until all
possible positions and modes were measured.

Sample Calculation Example

At 2400 MHz, limit = 1.0 mW/cm?

Power density reading obtained directly from field meter = 0.3 mW/cm? averaged ower the required 30
minutes.

Therefore, margin=0.3—1.0 =-0.7 mW/cm? i.e. 0.7 mW/cm?below limit
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MAXIMUM PERMISSIBLE EXPOSURE (MPE) TEST

47 CFR FCC Part 1.1310 Maximum Permissible Exposure (MPE) Results

Test Input Power 12.5Vdc Temperature 24°C
Test Distance 20cm Relative Humidity 60%
Mode GSM 850 + WiFi Atmospheric Pressure 1030mbar
802.11b @ 11MBps
(Worst)
Tested By Chelmin Li
Channel Channel Power Density Averaging Time Limit
Frequency Value (min) (mW/cm?)
(GHz) (mW/cm?)
1 (lower ch) 2.412 0.0023 30 1.0
6 (mid ch) 2.437 0.0032 30 1.0
11 (upper ch) 2.462 0.0369 30 1.0
Notes
1. All possible modes of operation were investigated. Only the worst case highest radiation levels were

measured. Measurements were taken at the required averaging time. All other radiation levels were
relatively insignificant.
2 A "positive" margin indicates a PASS as it refers to the margin present below the limit line at the

particular frequency. Conwersely, a “negative” margin indicates a FAIL.

3 Maximum Permissible Exposure Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the
measurement at a confidence level of approximately 95%, with a coverage factor of 2, in the
range 0.1MHz — 3GHz is +15.0%.

E-Log & Fleet Management Device [ Model : DC700 ]

PCI Limited

[FCCID : A4C01006A ]

Page 285 of 307



Test Report No. 7191166853-EEC17/03

dated 23 Oct 2017 .@

PSB Singapore

Please note that this Report isissued under the following terms :

1. This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The results are not used to
indicate or imply that they are applicable to other similar items. In addition, such results must not be used to indicate or imply that TUV SUD
PSB approves, recommends or endorses the manufacturer, supplier or user of such product/equipment, or that TUV SUD PSB in any way
“guarantees” the later performance of the product/equipment. Unless otherwise stated in this report, no tests were conducted to determine
long term effects of using the specific product/equipment.

2. The sample/s mentioned in this report is/are submitted/supplied/manufactured by the Client. TUV SUD PSB therefore assumes no
responsibility for the accuracy of information on the brand name, model number, origin of manufacture, consignment or any information
supplied.

3. Nothing in this report shall be interpreted to mean that TUV SUD PSB has verified or ascertained any endorsement or marks from any other
testing authority or bodies that may be found onthat sample.

4. This report shall not be reproduced wholly orin parts and no reference shall be made by the Client to TUV SUD PSB or to the report or results
furnished by TOV SUDPSB in any advertisements or sales promotion.

5. Unless otherwise stated, the tests were carried out in TUV SUD PSB Pte Ltd, No.1 Science Park Drive Singapore 118221.

July 2011
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