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Test Item

Occupied bandwidth
Peak Output Power

Frequency Stability

Out of Band Emissions and
Emission Mask
Spurious emission at antenna
terminals

Test Requirement

47 CFR Part 90.248
47 CFR Part 90.248
47 CFR Part 90.213
47 CFR Part 90.248
47 CFR Part 90.210
47 CFR Part 90.248
47 CFR Part 90.210
47 CFR Part 90.248

Test Method

ANSI C63.26 (2015)
ANSI C63.26 (2015)

ANSI C63.26 (2015)
ANSI C63.26 (2015)

ANSI C63.26 (2015)

Result

Pass
Pass

Pass
Pass

Pass
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2 General Information

2.1 Applicant

Applicant

Applicant Address
Manufacturer
Manufacturer Address

Coastalobstechservices, LLC
3801 Shadow Lane, Virginia Beach, VA 23452
Coastalobstechservices, LLC
3801 Shadow Lane, Virginia Beach, VA 23452

2.2 Product information

Product Name
Model Number
Family Models
Serial Number

Frequency Band

Type of modulation
Equipment Class
Antenna Information
Height of Antenna
Antenna Gain

Clock Frequencies
Input Power

Power Adapter
Manufacturer/Model
Power Adapter SN
Hardware version
Software version

Additional Info

Datawell Waverider

DWR4

N/A

N/A

5 Operating frequencies:

29.71MHz, 29.73MHz, 29.75MHz, 29.77MHz, 29.79MHz,
4FSK

TNB

/s A vertical monopole

Sea level

0 dBi (Dipole)

N/A

12V~30Vdc battery power (12Vdc used during the test)

N/A

N/A
N/A
N/A
1. The EUT has N Type connector for direct RF conducted
measurement.
2. Datawell has received FCC waiver of section 90.248 to operate
radio buoys on these 29 MHz frequencies . Refer to FCC
publication DA 16-219A1.

2.3 Test standard and method

Test standard

Test method

47 CFR Part 90.210
47 CFR Part 90.213
47 CFR Part 90.248
ANSI C63.26-2015

Page 5 of 31




a1
RN

SN
—

Vista Labs =

%7~~~ [ACCREDITED
TEST « CERTIFY » COMPLY

AR Testing Cert #4848-01

| Report# | COS-23071762-LC-FCC-RF |

3 Test Site Information

Lab performing tests Vista Laboratories, Inc.
Lab Address 1261 Puerta Del Sol, San Clemente, CA 92673 USA
Phone Number +1(949)393-1123
Website www.vista-compliance.com

Test Condition Temperature Humidity Atmospheric Pressure
RF Testing 23.2°C 57.5% 996 mbar
Radiated Emission Testing 23.2°C 57.5% 996 mbar

4 Modification of EUT / Deviations from Standards

The EUT is an engineering test sample which is loaded with five relevant HF radio transmission
frequency boards. The boards are specifically designed to support the RF TX measurement in
different aspects.

The test sample has an N type connector for direct RF conducted measurement.

5 Test Configuration and Operation

5.1 EUT Test Configuration

EUT is set to different transmission modes through integrating different HF radio transmission
frequency boards.

The following software was used for testing and to monitor EUT performance.
Software Description
EMISoft Vasona EMC/RF Spurious emission test software used during testing

Page 6 of 31
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5.2 EUT Operating frequency

Channel Frequency (MHz) Channel Frequency (MHz)
1 29.71 4 29.77
2 29.73 5 29.79
3 29.75 - -

5.3 Supporting Equipment

Description Manufacturer Model # Serial # Remark

DC power supply RIGOL DP712 DP7B194900487 -

6 Uncertainty of Measurement

Test item Measurement Uncertainty (dB)
RF Output Power (Conducted) +1.2 dB
Unwanted Emission (conducted) +2.6 dB
Occupied Channel Bandwidth 5%
Radiated Emission (9KHz-30MHz) +3.5dB
Radiated Emission (30MHz-1GHz) +4.6 dB
Radiated Emission (1-18GHz) +4.9 dB
Radiated Emission (18-40GHz) +3.5dB
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7 Test Results

7.1 Occupied Bandwidth

7.1.1

7.1.2

7.1.3

Requirement
§ 90.248 (d)
The authorized bandwidth shall not exceed 1 kHz.

Test Setup

Spectrum Analyzer

o
EUT |:> Attenuator |:>
00

Test Procedure
According to section 5.4.4 of ANSI C63.26-2015:

The OBW is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.

The following procedure shall be used for measuring (99%) power bandwidth:
1. The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.

2. RBW hall be in the range of 1% to 5% of the anticipated OBW, and the VBW shall be set > 3 x
RBW.

3. Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation.

4. Set the detection mode to peak, and the trace mode to max hold.
5. If the instrument does not have a 99% OBW function, recover the trace data points and sum

directly in linear power terms. Place the recovered amplitude data points, beginning at the
lowest frequency, in a running sum until 0.5% of the total is reached. Record that frequency as
the lower OBW frequency. Repeat the process until 99.5% of the total is reached and record
that frequency as the upper OBW frequency. The 99% power OBW can be determined by
computing the difference these two frequencies.

6. The OBW shall be reported, and plot(s) of the measuring instrument display shall be provided
with the test report.

Page 8 of 31
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7.1.4 Test Result

Measured Maximum
Channel Frequency (MH2) | 5 - dwidth (kHz) | Bandwidth (kHz) Result
1 29.71 0.335 1 Pass
2 29.73 0.336 1 Pass
3 29.75 0.337 1 Pass
4 29.77 0.334 1 Pass
5 29.79 0.332 1 Pass
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Agilent Spectsum Analyzes - Occupied BW.
5

Ref 30.00 dBm

#Res BW 15Hz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq: 28.710000 MHz
Trig: Free Run ‘AruglHold:> 1001
#hrten: 10 4B

VBW 150 Hz

Total Power

335 Hz
9 Hz

503 Hz

OBW Power
x dB

1025455 PM b
Radio Std: None

Radio Devi

25.5 dBm

99.00 %
-26.00 dB

Agilent Spectsum Analyzes - Occupied BW.
5

Ref 40.00 dBm

Center 29.73 MHz
H#Res BW 15 Hz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Fres: 28.730000 MHz
Trig: Free Run AvglHeld:> 1071
#Aren: 10 4B

VBW 150 Hz

Total Power

6 Hz
0Hz
442 Hz

OBW Power
x dB

033404 PM b

Radio Std: None Frequency

Radio Devi

Span 2 kHz|
Sweep FFT

25.9 dBm

99.00 %
-26.00 dB

Agilent Spectsum Analyzes - Occupied BW

Ref 30.00 dBm

#Res BW 15Hz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq 29.750000 MHz

e Iy

Center Frag: 26.760000 MHz )
AvglHeld>10/10

VBW 150 Hz

Total Power

337 Hz
26 Hz

507 Hz

OBW Power
x dB

25.2 dBm

99.00 %
-26.00 dB

TaTus

Agilent Spectsum Analyzer - Occupied BW

Fraguency Ref Value 33.05 d

Ref 33.05 dBm

Center 29.77 MHz
[#Res BW 15 Hz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

501 Hz

Canter Freq: 20770000 M

VBW 150 Hz

Total Power

334 Hz

7 Hz OBW Power

x dB

Hz )
AvglHold> 10110

103431 s 29,
AmptdlY Scale

Sweep FFT

25.6 dBm

99.00 %
-26.00 dB

OBW_CH 3

OBW _CH 4

Agilent Spectrum Analyzer - Detupied BW

Ref 40.00 dBm

Occupled Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq 29.790000 MHz

Center Freq: 28, 780000 MHz
Tri

VBW 150 Hz

Total Power

332 Hz
51Hz
497 Hz

OBW Power
x dB

Avg|Held:»10/10

021241 FMI
Radio Std: None

Radio Devi

253 dBm

99.00 %

-26.00 dB

Frequency

OBW_CH 5
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7.2.1

7.2.2

7.2.3

Requirement
§ 90.248 (f)
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The maximum peak transmitter output (carrier) power shall not exceed 100 milliwatts (20dBm)

for ocean buoys.

Test Setup

Spectrum Analyzer

o
EUT |:> Attenuator |:>
[o)¢]

Test Procedure

According to section 5.2.2.3 of ANSI C63.26-2015:

This procedure can be used to measure the peak power in either a CW-like or noise-like
narrowband RF signal. The measurement instrument must have a RBW that is greater than or
equal to the OBW of the signal to be measured and a VBW > RBW.

1. Setthe RBW = OBW.
Set the VBW > 3 x RBW.
Set span = 2 x OBW.

Detector = Peak.
Trace mode = Max hold.

Allow trace to fully stabilize.

© N o v A~ W DN

Use the peak marker function to determine the peak amplitude level.

Page 11 of 31
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Channel Frequency (MHz) MePaosVl;lI;?c(ldC;L;:;;ut Ma;(;::g:?d%ﬁ;?m Result
1 29.71 19.086 20 Pass
2 29.73 19.183 20 Pass
3 29.75 18.430 20 Pass
4 29.77 18.870 20 Pass
5 29.79 18.953 20 Pass
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7.2.5 Test Plots

ey,

e,
T

———

N
8

ol

)

ACCREDITED
Testing Cert #4848-01

a
\\\

2, N
CUAME

| Report# | COS-23071762-LC-FCC-RF

Agilent Spectsum Analyzer - Swept S
5

Marker 1 29.710005600 MHz
FNO: Cloze (o Trig:Frae Run

IFGain:Low Atten: 10 4B

Avg Type: Log-Pur
AvglHeld> 1001100

Ref Offset 33.05 dB
Ref 33.05 dBm

Center 26.710000 MHz
#Res BW 510 Hz

Span 800 Hz

#VBW 1.5 kHz Sweep 3.000 ms (1001 pts)

Agilent Spectsum Analyzer - Swept S
5

Marker 1 29.730027200 MHz
PHO: Clase 4 11g: Fres Run

IFGain:Low Atten: 10 4B

Avg Type: Log-Pur
AvglHald> 100100

Ref Offset 33.05 dB
Ref 33.05 dBm

Center 26.730000 MHz
#Res BW 510 Hz

Span 800 Hz

#VBW 1.5 kHz Sweep 3.000 ms (1001 pts)

#Avg Type: RMS
Trig: Free Run AuglHold: 7/100
#hten: 6 4B

Ref Offset 33.05 dB
Ref 29.05 dBm

Center 29.750000 MHz
#Res BW 510 Hz

Span 800 Hz

#VBW 1.5 Hz Sweep 815.5 ms (1001 pts)

‘Agilent Spectsum Anlyzer - Swept SA

#Avg Ty Hh‘ds
PR RN I, e g s
:

ain:Low | WAtten: 6 dB

Ref Offset 33.05 dB
Ref 29.05 dBm

Center 29.770000 MHz
#Res BW 510 Hz

Span 800 Hz

#VBW 1.5 kHz Sweep 3.000 ms (1001 pts)

OP_CH 4

Agilent Spectrum Analyzer - Swept S

Marker 1 29.790018400 MHz
N0 Close g Trig:Free Run

IFGainLow Anten: 10 dB

i [02:17:36 PM Feb 07, 202+
Avg Type: Log-Pur
AvglHeld:> 1001100

Ref Offset 33.05 dB
Ref 33.05 dBm

Center 29.790000 MHz
#Res BW 510 Hz

Span 800 Hz
Sweep 3.000 ms (1001 pts)

= lgsratus

#VBW 1.5 kHz

OP_CH5
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7.3 Frequency Stability

7.3.1 Requirement
§90.213 (a), § 90.248 (e) (3)

Unless noted elsewhere, transmitters used in frequency range 25~50MHz with output power
2Watts or less, the minimum frequency stability should be less than + 50ppm.

The frequency stability standards shall be met over a temperature range of —30° to + 50°
centigrade at normal supply voltage and for a variation in the primary supply voltage from 85%
to 115% of the rated supply voltage at a temperature of + 20 °C. For battery operated
equipment, the equipment tests shall be performed using a new battery.

7.3.2 Test Setup

Environmental Chamber i

External power
supply

EUT

__________________________________

Spectrum Atenuat N Soitt Communicaf tion
enuator 'ower Splitter
Analyzer P Test Set

7.3.3 Test Procedure
According to section 5.6.5 of ANSI C63.26-2015:
Frequency stability over variations in temperature:
1. Place the EUT inside the temperature/humidity chamber.

2. Setthe spectrum analyer center frequency to EUT operating frequency, the RBW > OBW,
VBW = 3 x RBW and span to 50kHz.

3. Setthe chamber temperature to +20°C, allow sufficient time (approximately 10 min) for the
temperature of the chamber to stabilize. While maintaining a constant temperature inside
the chamber, turn the EUT on and measure the EUT operating frequency.

4. Repeat step 2 and 3 with adjust the chamber temperature from -30°C to +50°C, test and
record all frequencies on each temperature step.

Frequency stability varying supply voltage:

1. Place the EUT inside the temperature/humidity chamber, set the chamber temperature to
+20°C.

2. Setthe spectrum analyer center frequency to EUT operating frequency, the RBW = OBW,
VBW = 3 x RBW and span to 50kHz.

3. Setthe primary supply voltage to 85% and 115% of the normal voltage.

4. Repeattest and record all frequencies on each voltage step.

Page 14 of 31
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7.3.4 Test Result
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Channel 1: 29.71 MHz

Voltage Temperature |Measured Frequency| Frequency drift Limit Result
(vdc) (°C) (MHz) (ppm) (ppm)
50 29.70985 -5.048805116
40 29.71 0
30 29.71 0
20 29.7101 3.365870077
12.0 10 29.71005 1.682935039
0 29.7099 -3.365870077 + 50 PASS
-10 29.71005 1.682935039
-20 29.7099 -3.365870077
-30 29.70985 -5.048805116
10.2 20 29.7099 -3.365870077
13.8 20 29.7099 -3.365870077
Channel 2: 29.73 MHz
Voltage Temperature |Measured Frequency| Frequency drift Limit Result
(Vdc) (°C) (MHz) (ppm) (ppm)
50 29.72985 -5.045408678
40 29.7298 -6.727211571
30 29.73005 1.681802893
20 29.73005 1.681802893
12.0 10 29.7301 3.363605785
0 29.72995 -1.681802893 + 50 PASS
-10 29.73 0
-20 29.72995 -1.681802893
-30 29.7299 -3.363605785
10.2 20 29.72985 -5.045408678
13.8 20 29.73 0

Page 15 of 31
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Channel 3: 29.75 MHz
Voltage Temperature |Measured Frequency| Frequency drift Limit Result
(vdc) (°C) (MHz) (ppm) (Pppm)
50 29.7497 -10.08403361
40 29.74985 -5.042016807
30 29.7499 -3.361344538
20 29.75 0
12.0 10 29.7502 6.722689076
0 29.75025 8.403361345 +50 PASS
-10 29.75 0
-20 29.75015 5.042016807
-30 29.7502 6.722689076
10.2 20 29.75005 1.680672269
13.8 20 29.75005 1.680672269
Channel 4: 29.77 MHz
Voltage Temperature |Measured Frequency| Frequency drift Limit Result
(vdc) (°C) (MHz) (ppm) (ppm)
50 29.76985 -5.038629493
40 29.77005 1.679543164
30 29.76995 -1.679543164
20 29.76995 -1.679543164
12.0 10 29.76995 -1.679543164
0 29.77 0 +50 PASS
-10 29.77015 5.038629493
-20 29.76995 -1.679543164
-30 29.76995 -1.679543164
10.2 20 29.7699 -3.359086329
13.8 20 29.77 0
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Channel 5: 29.79 MHz

Voltage Temperature |Measured Frequency| Frequency drift Limit Result
(Vdc) (°C) (MHz) (ppm) (ppm)
50 29.78995 -1.678415576
40 29.7898 -6.713662303
30 29.7898 -6.713662303
20 29.78996 -1.342732461
12.0 10 29.78995 -1.678415576
0 29.79 0 +50 PASS
-10 29.78995 -1.678415576
-20 29.78995 -1.678415576
-30 29.78985 -5.035246727
10.2 20 29.78994 -2.014098691
13.8 20 29.78994 -2.014098691

Page 17 of 31
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7.4 Out band of Emissions and Emission Mask

7.4.1 Requirement
§90.210, § 90.248 (g)

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power(P)by a factor of at least 43+10 log(P)dB. The emission
limit is equal to-13dBm. Emissions appearing outside of the authorized bandwidth shall be
attenuated below the carrier power by at least 26 dB.

7.4.2 Test Setup

Radiated emissions test setup 30 MHz - 1 GHz

EUT % |
]
- -'JE - - ]
80em
W 5 | | \
—_—
Turn tahle Men eanducting Graund Plans  Spactrum analyzer / Receiver
Coaxial Cable
Radiated emissions test setup above 1 GHz
™ Im : {\\\\ ......... -
EUT [€ > ——d
----- : //
i
]
1
1-4m
150cm
z— RF Absarhars

Turn table Ground Plane Spectrum analyzer / Receiver

Coaxial Cable

Page 18 of 31



Vista Labs

TEST « CERTIFY « COMPLY

ACCREDITED
refyy W Testing Cert #4848-01

| Report# | COS-23071762-LC-FCC-RF |

7.4.3 Test Procedure
According to section 5.5 of ANSI C63.26-2015:

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

2. The test was carried out at the selected frequency points obtained from the EUT
characterization. Maximization of the emissions, was carried out by rotating the EUT,
changing the antenna polarization, and adjusting the antenna height in the following
manner:

a. Vertical or horizontal polarization (whichever gave the higher emission level over a full
rotation of the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.
c. Finally, the antenna height was adjusted to the height that gave the maximum emission.

3. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 300 Hz
for frequency below 150KHz.

4. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 10 kHz
for frequency between 150KHz - 30MHz.

5. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120
kHz for Quasi-Peak detection at frequency between 30MHz - 1GHz.

6. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth
is 3MHz with Peak detection for Peak and average measurement at frequency above 1GHz.

7. Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points
were measured.

Page 19 of 31
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7.4.4 Test Result
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RADIATED EMISSIONS BELOW 1 GHZ

Test Standard: FCC90.210 and 90.248 Mode: Transmit mode
Frequency Range: 30 MHz - 1 GHz Test Date: 02/12/2024
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Minoush Niknam
Remark: CH1: 29.71MHz Test Result: Pass
dBm Yasana by EMiSoft 12 Feb 24 15:457 -
o
__ [1] Horizontal
 [2] Vertical
o1 me Lmt
+ Debug
+ Formal
oo
Eeili]
-io
Baili]
hideas Dist 3m
o Spec Dist 3m
Frequency: WHz
-imo
i) mm mm
Radiated Emiszionz Template: FCC Lic band - 20615
Filzname: ¢:Wserslcamaraigoogle drivel20244:0z (1 heos-23071 762008 uaiver-29 71 2mi
13 R BW fHZ)
Frequency Level Measurement Limit | Margin .
No. MHz dBm Method Type Pol dBm dB Pass/Fail
1 59.35 -53.93 Substitution RMS Max H -13.00 | -40.93 Pass
2 89.1 -55.16 Substitution RMS Max H -13.00 | -42.16 Pass
3 40.74 -23.47 Substitution RMS Max \ -13.00 | -10.47 Pass
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ACCREDITED
Testing Cert #4848-01

| Report# | COS-23071762-LC-FCC-RF

RADIATED EMISSIONS BELOW 1 GHZ

Test Standard: FCC90.210 and 90.248 Mode: Transmit mode
Frequency Range: 30 MHz - 1 GHz Test Date: 02/12/2024
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Minoush Niknam
Remark: CH2: 29.73MHz Test Result: Pass
dBm vasona by EMiSoft 12 Fab 24 16:23
o
— [1] Horizontal
[ Vetieal
an ms Lt
+ Debug
+ Formal
oo
-a0 :
-iop
-an
hieas Dist 3m
- Spec Dist 3m
Frequency: hiHz
-imo
Im imm imm
Radiated Emissions Template: FCC Lic band - 30M1G
Filename: ¢:\sersicamaraigoogle drivel2024beos (1 feos-23071 P62-c\05-walver-29 .73 emi
1] Rt BW 2
Frequenc Level Measurement Limit Margi .
No. Meth Pol Pass/Fail
° | yMHz dBm ethod Type | d8m | nap | >
1 40.45 -32.86 Substitution RMS Max H -13.00 -19.86 Pass
2 59.35 -62.99 Substitution RMS Max H -13.00 -49.99 Pass
3 89.17 -54.10 Substitution RMS Max H -13.00 -41.10 Pass
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Testing Cert #4848-01

| Report# | COS-23071762-LC-FCC-RF

RADIATED EMISSIONS BELOW 1 GHZ

Test Standard: FCC90.210 and 90.248 Mode: Transmit mode
Frequency Range: 30 MHz - 1 GHz Test Date: 02/12/2024
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Minoush Niknam
Remark: CH3: 29.75MHz Test Result: Pass
dBm vasona by EMiSoft 12 Feb 24 15:30 -
oo
— [1] Horizontal
2] Vertical
aon s Llmt
+ Debug
+ Formal
oo
-a0
-00
-0
hieas Dist 3m
Spec Dist 3m

-an

-imo

Frequency: WHz

Tm mm mm
Radiated Emissions Template: FCC Lic band - 30M1G
Filename: ¢:wzers\camaraigoogle drivel202dvwos (1 ieos-2307 1 762-10\05-waiver-29. 75 emi
1@ Res B B2
No. | Freauency [ Level [y qpgg | Measurement [y [ L | Ware [ ey
1 40.43 -39.35 Substitution RMS Max \ -13.00 | -26.35 Pass
2 323 -31.16 Substitution RMS Max \Y -13.00 | -18.16 Pass
3 48.68 -22.73 Substitution RMS Max \ -13.00 -9.73 Pass
4 59.36 -56.04 Substitution RMS Max \ -13.00 | -43.04 Pass
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| Report# | COS-23071762-LC-FCC-RF

RADIATED EMISSIONS BELOW 1 GHZ

Test Standard: FCC90.210 and 90.248 Mode: Transmit mode
Frequency Range: 30 MHz - 1 GHz Test Date: 02/12/2024
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Minoush Niknam
Remark: CH4: 29.77MHz Test Result: Pass
dbm vasona by EMiSoft 12 Feb 24 17:47

{00
— [1] Horizontal
2] Vertical

aon _ mslmt
+ Debug

+ Formal

ms

-a0

-n

k M
I i
hieas Dist 3m

-an
o Spec Dist 3m
Frequency: WHz
-imo
T[m 1mm fmm
Radiated Emissions Template: FCC Lic band - 30M1G
Filename: ¢:wzers\camaraigoogle drivel202dvwos (1 ieos-2307 1 762-10\05-waiver-29.77 emi
1@ Res B B2
Frequency Level Method Measurement Limit | Margin .
No. Pol Pass/Fail
° MHz dBm Type © dBm dB ass/ral
1 59.53 -20.77 Substitution RMS Max \ -13.00 -7.77 Pass
2 89.31 -23.07 Substitution RMS Max v -13.00 | -10.07 Pass
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Testing Cert #4848-01

| Report# | COS-23071762-LC-FCC-RF

RADIATED EMISSIONS BELOW 1 GHZ

Test Standard: FCC90.210 and 90.248 Mode: Transmit mode
Frequency Range: 30 MHz - 1 GHz Test Date: 02/12/2024
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Minoush Niknam
Remark: CH5: 29.79MHz Test Result: Pass
dBm Yasana hy EMigoft 12 Feb 24 15:02 -
oo
— [1] Horizontal
2] Vertical
aon s Llmt
+ Debug
+ Formal
oo
-a0
-00
-0
i .y hieas Dist 3m
o Spec Dist 3m
+ Frequency: WHz
-imo
nm mm mmm
Radiated Emissions Template: FCC Lic band - 30M1G
Filename: ¢:wzers\camaraigoogle drivel202dvwos (1 eos-2307 1 762-10\05-waiver-29. 79 emi
13 Rt BW fHZ
Frequency | Level Method Measurement Limit Margin .
No. MHz dBm Type Pol dBm dB Pass/Fail
1 59.54 -49.80 Substitution RMS Max H -13.00 -36.80 Pass
2 48.14 -45.37 Substitution RMS Max H -13.00 -32.37 Pass
3 89.39 -59.29 Substitution RMS Max H -13.00 -46.29 Pass
4 41.22 -45.97 Substitution RMS Max H -13.00 -32.97 Pass
5 119.06 -86.88 Substitution RMS Max H -13.00 -73.88 Pass
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Emission Mask Test Plots:

Agilent Spectrum Analyzer - Spectrum Emission Mask Agilent Spectrum Analyzer - Spectrum Emission Mask
2 A 02:51:06 Piow 25, 2 A 03:04:21 PMitow 25, 2023
Center Freq: 28 710000 MHz Rax Std: None Center Freq: 28 730000 MHz Radio Std: None
Trig:Free Run Avg: 100.00% of 100 rig: Frae Run Avg: 100.00% of 100
Atten: 6 dB Device: BTS o Device: BTS
Ref Offset 33,05 dB Ref Offset 33,05 dB
Ref 31.0 dBm Ref 31.0 dBm

Center 29.71 MHz Center 29.73 MHz

Total Power Ref Total Power Ref

i Stop Fre teg 4B} dBm
1500 Hz i 3 4 00H Z 3 1387 (484)
0Hz - ] 5000 - -19 0 ) 27 29)

8!

STaTUS.

Wsa [y stams

Emission Mask - CH1 Emission Mask - CH2

[T ——————————

[T ——————————

F G 3l 03:37:46 PMNor 29, 2023 F F T il (02,10:52 PMilow 25, 2023
X Ref 29.750000 MHz Center Freq: 20.750000 MHz Radio Std: None Center Freq 29.770000 MHz Center Freq: 20.770000 MHz Radio Std: None
™ Trig: Free Run Avg: 100.00% of 100 v Trig: Free Run Avg: 100.00% of 100
IFGainiLow  #Atten:B dB Radio Device: BTS (FGainlow  #Atten:6 dB Radio Device: BTS

set 33.05 dB
Ref 0.00 dBm

Ref
Ref 31.0 dBm

Emission Mask - CH4

[T 03:25:10 SMNow 25,
Avg/Hold Number 100 Center Freq: 28.790000 MHz Rae ane
1

Trig: Free Run Av
Atten: 6 dB Device: BTS

Ref 0.00 dBm

Center 29.79 MHz

Total Power Ref

Average»
1.000 MHz

4.000 MHz

8,000 MHz

12.50 MHz

15.00 MHz

STaTUS.

Emission Mask - CH5
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7.5 Conducted spurious Emissions at antenna terminals.

7.5.1

7.5.2

7.5.3

Requirement
§90.210, § 90.248 (g)

The power of any emission outside of the authorized operating frequency ranges must be lower
than the transmitter power(P)by a factor of at least 43+10 log(P)dB.

It is measured by means of a calibrated spectrum analyzer and scanned from 9kHz up to a
frequency including its 10 harmonics.

Test setup.

Spectrum Analyzer
o

EUT |:> Attenuator |:>
00

Test Procedure
According to section 5.7 of ANSI C63.26-2015:
1. Setthe EUT to nominal operating frequency and connected to Spectrum Analyzer.

2. Set RBW = 1KHz and VBW=3KHz for below 150kHz; set RBW=10kHz and VBW=30kHz for
below 30MHz, set RBW=100kHz and VBW=300kHz for below 1GHz.

Detector = Peak.
Trace mode = max hold.
Sweep = auto couple.

Allow the trace to stabilize.

N o v &~ W

Use marker peak function to search for spurious emission.
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| Report# | COS-23071762-LC-FCC-RF

Agilent Spectsum Analyzer - Swept S

Ref Offset 33.05 dB
Ref 9.05 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

Markor 115908000 kHz [N

#Avg Type: RMS
AuglHold:> 1001100
Arten: 6 4B

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

#VBW 3.0 kHz

stais | DC Coupled

Agilent Spectsum Analyzer - Swept S

#Aug Type: RMS
AvglHeld:> 100100

Ref Offset 33.05 dB
Ref 9.05 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

#VBW 3.0 kHz

stais | DC Coupled

CSE-9kHz~150kHz-CH 1

CSE-9kHz~150kHz-CH 2

Agilent Spectrum Analyzer - Swept S

Ref Offset 33.06 dB
Ref 8.05 dBm

Start 150 kHz
#Res BW 10 kHz

Iy
Marker 1 150.000000 kHz
] Trig: Free Run

LRV TR A T FVRR N e

02237405 PM Feh 06, 2024

#hvg Typs: RNS
-~ AvglHold> 1001100
[FGainlow _ #Atten: 6 4B

b eurtiturt)

Stop 30.00 MHz
Sweep 285.3 ms (1001 pts)

[sTaTus 1 DC Coupled

#VBW 30 kHz

Agilent Spectrum Analyzer - Swept S

Iy
Marker 1 150.000000 kHz
] Trig: Free Run

" WAtten: § 4B

#Aug Type: RMS
AvglHald> 100100

Ref Offset 33.06 dB
Ref 8.05 dBm

|
1‘|llh‘vfh"lﬁh'¢i e o s e byt L

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz
Sweep 285.3 ms (1001 pts)

I

#VBW 30 kHz

sTaTUS 1 OC Coupled

CSE-150kHz~30Hz-CH 1*

CSE-150kHz~30Hz-CH 2*

Agilent Spectsum Analyzer - Swept S

Ref Offset 33.05 dB
Ref 9.05 dBm

.'\

s b it b

Start 30.0 MHz
#Res BW 100 kHz

Marker 1 59.100000000 MHz
TN Fast O Trig: Free Run

#Avg Type: RMS
- AuglHold:> 1001100

IFGai #ttan: 6 4B

SO TN e e T e SR e S |

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)

Agilent Spectsum Analyzer - Swept S

Marker 1 59.100000000 MHz
PRO: ' Trig: Free Run
W

st e
Atten: 6 dB

IFGain:Low

#Aug Type: RMS
AvglHeld:> 100100

Ref Offset 33.05 dB
Ref 9.05 dBm

hoctodriitnd i

WP L) T TWNTA T PRIV T R 5 W WP e renisysrTy oo T

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)

= lgsratus

CSE-30MHz~1GHz-CH 1*

CSE-30MHz~1GHz-CH 2*

Note: * the frequency close to 30MHz is fundamental frequency.
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Agilent Spectrum Analyzer - Swept S

A
Marker 1 15.627000 kHz
PNO. o Trig:FreeRun
G Arten: 6 4B

#Avg Type: RMS
AuglHold:> 1001100

Ref Offset 33.06 dB.
Ref 17.05 dBm

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

#VBW 3.0 kHz

stats | DC Coupled

Agilent Spectrum Analyzer - Swept S

#Aug Type: RMS
AvglHeld:> 100100

" Trig:Free Run
#Aren: 6 dB

Ref Offset 33.06 dB
Ref 9.05 dBm

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

#VBW 3.0 kHz

stats | DC Coupled

CSE-9kHz~150kHz-CH 3

agflent Spectrum Analyzer - Swept Sh

iy
Marker 1 238.550000 kHz

PNO: Fost g Trig:Free Run

Arten: 6 4B

IFGai

#Avg Type: RMS
AuglHold:> 1001100

Ref Offset 33.06 dB.
Ref 17.05 dBm

L ¥ LS S T P e Fg P S

Stop 30.00 MHz
Sweep 285.3 ms (1001 pts)

pstams | DC Coupled

#VBW 30 kHz

CSE-9kHz~150kHz-CH 4

#Aug Type: RMS
AvglHeld:> 100100

Ref Offset 33.06 dB
Ref 9.05 dBm

Stop 30.00 MHz
#VBW 30 kHz Sweep 285.3 ms (1001 pts)

uss L Alignment Completed ligsTatus | DC Coupled

CSE-150kHz~30Hz-CH 3*

CSE-150kHz~30Hz-CH 4*

Agilent Spectrum Analyzer - Swept S

Marker 1 59.100000000 MHz
THOTE ¥ Trig: Free Run
n: B

i 10607:15 aMFeh 06, 2021
ihvg Type: RMS TRac

e AvglHold> 1001100

(FGain:Low #Atten: 6 df

Ref Offset 33.05 dB
Ref 17.05 dBm

T A e e st byl Aol

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)

Agilent Spectrum Analyzer - Swept S

Marker 1 59.100000000 MHz
PHO:

Fast (p)
|FGain:Low

#Aug Type: RMS
Trig: Free Run AvglHald> 100100
WAtten: 6 dB
Ref Offset 33.06 dB
Ref 8.05 dBm

"\

o AR — '“"“'"N\._md.b’m..n,.). et e A A s

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

I

#VBW 300 kHz

sTaTUS 1 OC Coupled

CSE-30MHz~1GHz-CH 3*

CSE-30MHz~1GHz-CH 4*

Note: * the frequency close to 30MHz is fundamental frequency.
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| Report# | COS-23071762-LC-FCC-RF

Agilent Spectrum Analyzer - Swept Sh

#hvg Typs: RNS
AvglHold> 1001100

A
Marker 1 15.627000 kHz

Trig: Free Run

PNO: Wide Ly
IFGaimlow | #Atten: 8 dB

Ref Offset 33.05 dB Mkr1
Ref 6.05 dBm -1

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

[ sTAtus| 1 OC Coupled

#VBW 3.0 kHz

CSE-9kHz~150kHz-CH 5

Agient Spectsum Analyzer - Swept S
A H [03:14:33 74 Feb 06, 2024
3 Peak Search
5 ihvg Type: RMS T
Marker 1 443.500000 kHz Trig: Free Run AvglHeld:> 100100

0: Fast Cp)
|FGaimlow | #Atten: 8 dB

Ref Offset 33.06 dB
Ref 8.05 dBm

Py
H“W

TATY FRYSFINY | [V MNPy oy i )

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz
Sweep 285.3 ms (1001 pts)

[ sTAtus| 1 OC Coupled

#VBW 30 kHz

CSE-150kHz~30Hz-CH 5*

Agilent Spectrum Analyzer - Swept SA

#hvg Typs: RNS
Marker 1 59.100000000 MHz ... MilgHe‘\':Mmﬂm
[FGain:Low ' #Atten: 6 dB
Ref Offset 33.06 dB Mkr1

Ref 9.05 dBm

SR ISR T e TT e e e sl L SRR

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)

CSE-30MHz~1GHz-CH 5*

Note: * the frequency close to 30MHz is fundamental frequency.
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8 EUT and Test Setup Photos

Refer to FCC exhibits
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| Report# | COS-23071762-LC-FCC-RF

Equipment

Semi-Anechoic Chamber
Shielding Control Room
Spectrum Analyzer
EMC Test Receiver
LISN (9KHz - 30MHz)
Bi-Log Antenna
Horn Antenna (1-18GHz)
Horn Antenna (18-
40GHz)
Preamplifier
Temp / Humidity /
Pressure Meter
RF Attenuator
Preamplifier
100KHz - 40GHz
EM Center Control
Turn Table
Boresight Antenna
Tower
Loop Antenna (9k-
30MHz)

RE test cable (below
6GHz)

RE test cable (1-18GHz)
RE test cable (>18GHz)
Pulse limiter

CE test cable #1

CE test cable#2

USB RF Power Sensor
Agilent Signal Generator
Power Splitter/Combiner
Power Splitter/Combiner
Power Splitter/Combiner
Power Splitter/Combiner

Manufacturer

ETS-Lindgren
ETS-Lindgren
Keysight
R&S
EMCO
ETS-Lindgren
Electro-Metrics

Com-Power

RF Bay, Inc.
PCE
Instruments
Pasternack

Aeroflex

ETS-Lindgren
ETS-Lindgren

ETS-Lindgren
Com-Power

Vista

PhaseTrack
Sucoflex
Com-Power

FIRST RF

FIRST RF

ETS-Lindgren
MXG N5182A
Mini-Circuits
Mini-Circuits
Mini-Circuits
Mini-Circuits

Instrument

Model Cal. Date Cal. Due
Number
10M VLOO1 10/18/2022 | 10/18/2024
Series 81 VLO06 N/A1) N/A1)
N9020A MY50110074 | 06/09/2023 | 06/09/2024
ESL6 100230 06/07/2023 | 06/07/2024
3816/2 9705-1066 07/12/2023 | 07/12/2024
3142E 217921 07/19/2023 | 07/19/2024
EM-6961 6292 07/21/2023 | 07/21/2024
AH-840 101109 07/21/2023 | 07/21/2024
LPA-10-20 11180621 07/16/2023 | 07/16/2024
PCIZ)FHB R062028 06/07/2023 | 06/07/2024
PE7005-3 VLO061 07/16/2023 | 07/16/2024
33711-392-
77150-11 064 07/16/2023 | 07/16/2024
7006-001 160136 N/AT) N/AT)
2181-3.03 VL0022 N/AT) N/AT)
2171B VLO03 N/AT) N/AT)
AL-130 121012 06/09/2023 | 06/09/2024
RE_?J?HZ_ RE-6GHz-01 07/16/2023 | 07/16/2024
11-240 RE-18GHz-01 | 07/16/2023 | 07/16/2024
104 344903/4 07/16/2023 | 07/16/2024
LIT-930A 531727 07/16/2023 | 07/16/2024
FRF-C-
1002-001 CE-6GHz-01 07/16/2023 | 07/16/2024
FRF-C- CE-6GHz-02 07/16/2023 | 07/16/2024
1002-001
7002-006 SN 00151268 | 06/07/2023 | 06/07/2024
N5182A US47080548 | 06/07/2023 | 06/07/2024
ZFSC-2-9G+ VL0522 N/AT) N/AT)
ZFSC-2-9G+ VLO53 N/AT) N/AT)
ZFSC-2-9G+ VLO54 N/AT) N/AT)
ZFSC-2-9G+ VLO55 N/A1) N/A1)

Note:

1) This equipment is not for measurement purpose and only require functional verification.
Calibration is not required.

---END---
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