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1 INFORMATION

1.1 Test Item

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Name : Multiplex

FCCID: 2APABWSRX
Industry Canada ID : 23810-WSRX
Model/version : WSRX2.4GHz

Frequency Range :

2402 - 2479 MHz

Tunable Bands : None
Number of Channels: 39
Operating Modes : Transceiver
Type of Modulation : FHSS

User Frequency Adjustment : None
Output Power (conducted) at ntenna port 1: | 27.99 mW
Output Power (conducted) at antenna port 2: | 29.44 mW

Type of Power Supply : 6.4 Vdc (LiFe-Battery)
Antenna Connector : U.FL

Antenna Diversity Supported : Yes

Desktop Charger : No

Description of Test Item

The EUT is a remote-control receiver for model planes. The receiver is controlled by the main
microcontroller. Two wired antennas are utilized. The main microcontroller decides which antenna is used.
Only one antenna is transmitting at the same time. The device will communicate with the transmitter
controlled by the user. Communication is bi-directional.

Theory of Operation

Operational description of the M-LINK ,Spectrum Sharing Mechanism*

M-LINK is a bidirectional FHSS-system hopping over 39 channels. The hopping sequence is generated
during production by a random generator, so in every sequence each hopping frequency appears uniquely.
The hopping channel separation is 2MHz. The EUT is using only 15 channels (out of 39) for transmitting and

39 for receiving.

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany
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TEST REPORT
FCC Part 15.247

Nm ko Report no.: 347031-01
FCC ID: 2APABWSRX

1.2 Normal test conditions
Temperature: 20-26°C
Relative humidity: 45-55%
Normal test voltage: 6.4 Vdc (LiFe-Battery)

The values are the limit registered during the test period. All tests were performed with fully charged
batteries.

1.3 Test Engineer(s)
Markus Korny

1.4 Description of modification for Modification Filing
Not applicable.

1.5 Family List Rational
Not Applicable.

1.6 Antenna Requirement
Is the antenna detachable? X Yes [J No
If detachable, is the antenna connector non-standard? X Yes O No

Type of antenna connector: U.FL
Ref. FCC §15.203

1.7 Worst-Case Configuration and Mode

Radiated Emissions was performed with the EUT set to transmit at the channel with the highest output power a
case scenario.

1.8 Comments

The output level is set to maximum (Power Level 5) in the software.
The radiated measurements are tested on three axes.

Fully charged batteries are used.

All ports were populated during spurious emission measurements.

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 347031-01
FCC ID: 2APABWSRX

2 TEST REPORT SUMMARY

21 General

All measurements are tracable to national standards.

The tests were conducted for the purpose of demonstrating compliance with FCC CFR 47 Part 15,
paragraph 15.247 and Industry Canada RSS-247 Issue 2.

Tests were performed in accordance with ANSI C63.4-2014 and and ANSI C63.10-2013.

Radiated tests were performed in a semi-anechoic shielded room (f < 1 GHz) and a fully-anechoic shielded
room (f > 1 GHz) at a measuring distance of 3m.

A description of the test facility is on file with the FCC and Industry Canada.

Xl New Submission X Production Unit
[] Class Il Permissive Change ] Pre-production Unit
DSS Equipment Code (] Family Listing

@emko

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CONFIGURATIONS TESTED.
Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.

Nemko Group authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. Nemko Group accepts no responsibility for damages suffered by any third party as a result of decisions made or actions
based on this report.
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2.2 Test Summary

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Name of test FCC Part 15 RSS-247 Issue 2, | Result
reference RSS-GEN Issue 5
reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) N/A 2
Number of Operating Frequencies 15.31(m) 5.1 (6) (RSS-247) | Complies
Antenna Requirement 15.203 6.8 (RSS-GEN) Complies
Power Line Conducted Emission 15.107(a) 8.8 (RSS-GEN) N/A 2
15.207(a)
Channel Separation 15.247(a)(1) 5.1 (4) (RSS-247) | Complies
Pseudorandom Hopping Algorithm 15.247(a)(1) 5.1 (3) (RSS-247) | Complies
Time of Occupancy 15.247(a)(1)(iii) 5.1 (5) (RSS-247) | Complies
Occupied Bandwidth 15.247(a)(1) 5.1 (7) (RSS-247) | Complies
Occupied Bandwidth / 99% OCC-BW N/A 6.7 (RSS-GEN) -
Minimum 6 dB Bandwidth 15.247(a)(2) 5.2 (1) (RSS-247) |N/A
Peak Power Output 15.247(b)(1) 5.4 (RSS-247) Complies
Power Spectral Density 15.247(e) 5.2 (2) (RSS-247) |N/A
Spurious Emissions (Antenna Conducted) 15.247(d) 5.5 (RSS-247) Complies
Spurious Emissions (Radiated) 15.247(d) 5.5 (RSS-247) Complies
15.109(a) 6.13 (RSS-GEN)
15.209(a) 8.9 (RSS-GEN)

" Not applicable for FHSS equipment
2EUT is battery powered
- Only for information

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

3 TEST RESULTS

31 Channel Separation

Para. No.: 15.247 (a)(1)

Test Performed By: Markus Korny Date of Test: 2018-07-27, 2019-04-02

Test Results: Complies

Measurement Data:

Antenna port 1:

Channel Separation 2002 kHz
Nominal value for Channel Separation 2000 kHz
20 dB BW of hopping channel at 2403 MHz 1.1000 MHz
20 dB BW of hopping channel at 2440 MHz 1.1360 MHz
20 dB BW of hopping channel at 2479 MHz 1.1867 MHz

Fully charged battery is used

Antenna port 2:

Channel Separation 2002 kHz
Nominal value for Channel Separation 2000 kHz
20 dB BW of hopping channel at 2403 MHz 1.1071 MHz
20 dB BW of hopping channel at 2440 MHz 1.1505 MHz
20 dB BW of hopping channel at 2479 MHz 1.1650 MHz

Fully charged battery is used

Requirements:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
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7"\ FCC Part 15.247
N em ko Report no.: 347031-01

FCC ID: 2APABWSRX
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3.2 Pseudorandom Hopping Algorithm

Para. No.: 15.247 (a)(1)

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Test Performed By: Markus Korny

Date of Test: 2018-09-06, 2019-04-03

Test Results: Complies

Measurement Data:

At the tranceiver startup, a random hopping table is generated in the software by using non-deterministic,
random data. The table ensures that all generated hopping sequences are evenly distributed and that all
frequencies are used equally. The random data itself is created by a random generator within the software.
The used algorithm ensures the randomness of the generated sequences as well as the selection of the
sequence being used. It can be ensured, that each hopping sequence is unique and that the sequence of

two transceivers will always differ from each other.

Requirements:

The channel frequencies shall be selected from a pseudorandom ordered list of hopping frequencies. Each

frequency must be used equally by the transmitter.
No requirements for Digital Transmission Systems.

Spectrum |
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Measuring...

15 (out of 39) channels at antenna port 2
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum n\?l
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

3.3 Time of Occupancy

Para. No.: 15.247 (a)(1)(iii)

Test Performed By: Markus Korny Date of Test: 2018-09-06, 2019-04-03

Test Results: Complies

Measurement Data:

Antenna port 1:

Number of RF Channels 15
Maximum length of RF burst pr. channel 417 ms
Time between RF burst on same RF channel 951 ms
Time of Occupancy 28.14 ms

Fully charged battery is used

Time between RF burst on the same channel: (59.25 ms + 4.17 ms) x 15 =951 ms
Time of occupancy: (4.17 ms x 400 ms x 15) / 951 ms = 26.31 ms

Antenna port 2:

Number of RF Channels 15
Maximum length of RF burst pr. channel 417 ms
Time between RF burst on same RF channel 951 ms
Time of Occupancy 28.14 ms

Fully charged battery is used

Time between RF burst on the same channel: (59.25 ms + 4.17 ms) x 15 =951 ms
Time of occupancy: (4.17 ms x 400 ms x 15) / 951 ms = 26.31 ms

Requirements:

The system shall use at least 15 hopping frequencies and the average time of occupancy on any frequency
shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed.

No requirements for Digital Transmission Systems.
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FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Date: 6.SEP.2018 15:56:33
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Measurement Settings

Carrier frequency:

Triggering
@ Manual:

) Auto:
Trigger level:
Measure Time:
Sample Rate:
Gap Time:
Threshold Level:
Assembly Gain:
Beamforming Gain:
Power Meters

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX
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34 Occupied Bandwidth

Para. No.: 15.247 (a)(1)
Para. No.: 6.6 RSS-Gen

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Test Performed By: Markus Korny

Date of Test: 2018-07-27

Test Results: Complies

Measurement Data:

Antenna port 1:

Number of RF Channels in use:

15

Channel Center Frequencies:

The channels are centered at each full 2
MHz from 2402 to 2479 MHz

99 % Bandwidth (OBW) 1129 kHz
*) see 3.1 channel separation

Fully charged battery is used

Antenna port 2:

Number of RF Channels in use: 15

Channel Center Frequencies:

The channels are centered at each full 2
MHz from 2402 to 2479 MHz

99 % Bandwidth (OBW)

1151 kHz

*) see 3.1 channel separation
Fully charged battery is used

Requirements:
For information only.
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Spectrum |

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX
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FCC ID: 2APABWSRX

3.5 Peak Power Output
Para. No.: 15.247 (b)(1)

Test Performed By:Markus Korny Date of Test: 2018-03-21, 2018-05-30

Test Results: Complies

Measurement Data at antenna port 1:

RF channel 2402 MHz 2440 MHz 2479 MHz
Measured Maxium Field strength 109.19 109.82 108.62
(dBuV/m) — HP

Calc. Radiated Power (dBm) 13.96 14.59 13.39
Calc. Radiated Power (mW) 24.90 28.78 21.83
Measured Conducted Power (dBm) 14.41 14.47 14.22
Measured Conducted Power (mW) 27.61 27.99 26.42
Calculated Antenna Gain (dBi) -0.4 0.1 -0.8

Fully charged battery is used

Measurement Data at antenna port 2:

RF channel 2402 MHz 2440 MHz 2479 MHz
Measured Maxium Field strength 112.13 113.40 113.48
(dBuV/m) — HP

Calc. Radiated Power (dBm) 16.90 18.17 18.25
Calc. Radiated Power (mW) 48.99 65.63 66.85
Measured Conducted Power (dBm) 14.69 14.68 14.49
Measured Conducted Power (mW) 29.44 29.38 28.12
Calculated Antenna Gain (dBi) 2.2 3.5 3.8

Fully charged battery is used

Antenna gain = 10*log (EIRP/Conducted power) dBi

EIRP is calculated from measured field strength by the formulas in KDB 412172 D01 Determining ERP and
EIRP vO1.

Measured Field strength Urx [dBuV/m] is calculated inside the Measurement Receiver from the input signal
Uin by considering Antenna Factor AF, attenuation of cables ac, Pre-Amplifier gain gpre, attenuators aa.

Upx = Uiy + AF + ac + gpre + a4
The maximum field strength is obtained in XY plane and Horizontal polarization

See attached graph.
Detachable antenna? X Yes O No
If detachable, is the antenna connector non-standard? X Yes [ No
Type of antenna connector: U.FL
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Requirements:

The maximum peak output power shall not exceed the following limits:

For frequency hopping systems employing at least 75 hopping channels: 1 Watt

For all other frequency hopping systems in the 2400 - 2483.5 MHz band: 0.125 Watts
For Digital Transmission Systems in the 2400 - 2483.5 MHz band: 1 Watt

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the
intentional radiator shall be reduced below the stated value above by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.
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3.6 Conducted Emissions at Antenna Connector
Para. No.: 15.247 (d)

Test Performed By:Markus Korny Date of Test: 2018-07-27

Test Results: Complies

RF conducted power to 25 GHz see attached plots.

Maximum RF level outside operating band, at antenna port 1:
RF ch 2402MHz: margin >50 dBc
RF ch 2440MHz: margin >50 dBc
RF ch 2479MHz: margin >50 dBc

Fully charged battery is used

Maximum RF level outside operating band, at antenna port 2:
RF ch 2402MHz: margin >50 dBc
RF ch 2440MHz: margin >50 dBc
RF ch 2479MHz: margin >50 dBc

Fully charged battery is used

Limit
Peak measurement RMS averaging
20 dBc or more in 100 kHz bandwidth 30 dBc or more in 100 kHz bandwidth

Detector type shall be the same as used for measuring Output Power.
Attenuation below the general limits specified in part 15.209(a) is not required.
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3.7 Restricted Bands of operation
Restricted Bands of operation for FCC and ISED are defined in FCC Part 15.205 and ISED RSS-GEN, Issue 4 clause
8.10.

Generally, no fundamentals are allowed in the restricted bands and all emissions must comply with the limits in FCC
15.209 or RSS-GEN, Issue 4, clause 8.9.

FCC (MHz) ISED (MHz) FCC (GHz) ISED (GHz)
0.090-0.110 996124 0.96-1.427
0.495-0.505 1.435-1.6265
2.1735-2.1905 1.6455-1.6465
3.020-3.026 1.660-1.710
4.1254.128 1.7188-1.7222
417725417775 2223
4.20725-4.20775 2.31:2.39
5.677-5.683 2.48352.5
6.215-6.218 2.69-2.9 2.655-2.9
6.26775-6.26825 3.26-3.267
6.31175-6.31225 3.332-3.339
8.291-8.294 3.3458-3.358
8.362-8.366 3.64.4 3.54.4
8.37625-8.38675 45515
8.41425-8 41475 5.35-5.46
12.20-12.293 7.25-7.75
12.51975-12.52025 8.025-8.5
12.57675-12.57725 9.0-9.2
13.36-13.41 9.3-95
16.42-16.423 10.6-12.7
16.69475-16.69525 13.25-13.4
16.80425-16.80475 14.47-14.5
25.5-25 67 15.35-16.2
37.5-38.25 17.7-214
73-74.6 22.01-23.12
748752 23.6-24.0
N e 108-138 312-31.8
149.9-150.05 36.43-36.5
156.52475-156.52525 Above 38.6
156.7-156.9
162.0125-167.17
167.72173.2
240-285
322-335.4
399.9-410
608-614

Frequencies in Bold text are specific for FCC or ISED, all other frequencies are common.
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Para. No.: 15.247 (d)

Spurious Emissions (Radiated)

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Test Performed By: Markus Korny

Date of Test: 2018-04-06, 2019-04-17

Test Results: Complies

Band-edge, hopping off, @3m, antenna port 1:

Frequency Measured Field Strength | Detector Limit Margin
@3m, dBuV/im dBuV/m dB
2.39 GHz 44.63 PK 74 29.37
24.63 %) AV 54 29.37
2.4835 GHz 57.21 PK 74 16.79
37.21*) AV 54 16.79
*) 2.390GHz: 44.63dBpV/m — 20 dB=24.63 dBpyV/m
**) 2.4835GHz: 57.21dBuV/m — 20 dB=37.21 dBuV/m
Average values are measured with Peak Detector and corrected for Duty Cycle.
Fully charged battery is used
See attached plots.
Band-edge, hopping off @3m, antenna port 2:
Frequency Measured Field Strength | Detector Limit Margin
@3m, dBpV/m dBuV/m dB
2.39 GHz 49.33 PK 74 24.67
29.33 %) AV 54 24.67
2.4835 GHz 60.16 PK 74 13.84
40.16 **) AV 54 13.84

*) 2.390GHz: 49.33dBuV/m — 20 dB=29.33 dBuV/m

**) 2.4835GHz: 60.16dBuV/m — 20 dB=40.16 dBuV/m
Average values are measured with Peak Detector and corrected for Duty Cycle.
Fully charged battery is used

See attached plots.
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Band-edge, hopping on, @3m, antenna port 1:

Frequency Measured Field Strength | Detector Limit Margin
@3m, dBpV/m dBuV/m dB
2.39 GHz 56.61 PK 74 17.39
36.61 %) AV 54 17.39
2.4835 GHz 51.73 PK 74 22.27.
31.73*%) AV 54 22.27.

*) 2.390GHz: 56.61dBuV/m — 20 dB=36.61 dBuV/m

**) 2.4835GHz: 51.73dBuV/m — 20 dB=31.73 dBuV/m

Average values are measured with Peak Detector and corrected for Duty Cycle.
Fully charged battery is used

See attached plots.

Band-edge, hopping on @3m, antenna port 2:

Frequency Measured Field Strength | Detector Limit Margin
@3m, dBpV/m dBuV/m dB
2.39 GHz 59.26 PK 74 14.74
39.26 %) AV 54 14.74
2.4835 GHz 56.25 PK 74 17.75
36.25 **) AV 54 17.75

*) 2.390GHz: 59.26dBuV/m — 20 dB=39.26 dBuV/m

**) 2.4835GHz: 56.25dBuV/m — 20 dB=36.25 dBuV/m

Average values are measured with Peak Detector and corrected for Duty Cycle.
Fully charged battery is used

See attached plots.

Duty Cycle Correction Factor Calculation:

Duty Cycle = On Time / (Period * Number of Channels) = 4.17 ms / [(59.25 ms + 4.17 ms) * 15) = 0.00438
Duty Cycle Correction factor = -20 x log (Duty Cycle) = 47.2 dB

Maximum allowed Duty Cycle Correction: 20 dB

Measured Field strength Urx [dBuV/m] is calculated inside the Measurement Receiver from the input signal Uin by
considering Antenna Factor AF, attenuation of cables ac, Pre-Amplifier gain gpre, attenuators aq and filters ar.

Upx = Uin + AF + ac + gpre + aq + af
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70 dBpvm

60 dBpv/m

S50 dBuv/m

40 dBpv/m

30 dBpv/m

20 dBpvim

CF 2.402 GHz 691 pts Span 30.0 MHz

][ ] Measuring... @RREEENED 6 04.04.2015 y

Date: 4.APR.2018 14:06:07

Max field strength at lowest channel, hopping off, antenna 1

Spectrum | ln%:[ I

Ref Level 112.00 dBpY/m @ RBW 30 kHz
j@ Att 15 dB & SWT 10 ms YBW 100 kHz  Mode Auto Sweep
TOF
@ 1Pk Max
D2[1] Y i -64.56 dB
-12.3010 MHz
M1[1] 108.95 dBpY/m
100 dByv/fm 2.4023010 GHz
a0 dBpvim
S0 dBpvim J |
70 depvim

60 dBpvm )/M’ \%H-.
50 dBpvim L‘\M’*’M \

“’ﬂﬂiﬂw N I st | ol

30 dBpv/m

20 dBpvim

GF 2.39 GHz 691 pts Span 50.0 MHz

][ ] Measuring... ERERRRED i o s y
114 G

Date: 6.APR.2018 13:14:24

Marker Delta, 2390 MHz, Peak Detector, hopping off, antenna 1
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TEST REPORT

g—
/. N\ FCC Part 15.247
| N k Report no.: 347031-01
{

jm o FCC ID: 2APABWSRX

Spectrum | In%:[ I

Ref Level 116.00 dBpv/m @ RBW 3 MHz

Att 25 db @ SWT 137 ps YBwW 10 MHz Mode Auto FFT
TDF

@ 1Pk View

| R M1[1] 108.62 dBPV/m

110 dBpvi/m 2.4793040 GHz
100 dBpvfm

90 dBpvim /\/ \
il ] BV

70 dBpwim

60 dBpwm

50 dBpvfm

40 dBpvim

20 dBpwfm

20 dBpwim

CF 2.479 GHz 691 pts Span 30.0 MHz

J1 | Measuring... @URNARALD i A
h b ‘s

Date: 4.APR.2018 14:31:23

Max field strength at highest channel, hopping off, antenna 1

Spectrum | IE%:[ I

Ref Level 117.00 dBpV/m @ RBW 30 kHz

jo Att 20 dB @ SWT 10ms  VBW 100 kHz Mode Auto Sweep
TDF

@ 1Pk Max

D2[1] -51.41 dB
110 depv/m M1 4.4860 MHz

M1[1] 107.91 dBpv¥/m|
2.4793030 GHz

100 dBprm

o0 dBptm
20 dBpwym

70 dBpv/m / Hl‘
60 dBpaym “J)I"M \\m‘

z
. fou,
50 dBpv/m o Ny

40 dBpsym P b b L 1L

30 dBpvm

20 dBpvm
CF 2.4835 GHz 691 pts Span 50.0 MHz

]l ] Measuring...  WRRRRECED W6 fe.04201% y
s %

Date: 6.APR.2018 13:41:34

Marker Delta, 2483.5 MHz, Peak Detector, hopping off, antenna 1
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= TEST REPORT

/;V N\ FCC Part 15.247
(N

‘ Report no.: 347031-01
( Nemko A

\"-1:—:5‘!{}7

Spectrum | In%:[ I

Ref Level 116.00 dBpv/m @ RBW 3 MHz

Att 25 db @ SWT 137 ps YBwW 10 MHz Mode Auto FFT
TDF

@ 1Pk View

[ v M1[1] 112.13 dBpY/m
110 dBpviim 2.4023040 GHz

100 dBpvfm /\/ \ﬁ

90 dBpvim

20 dBpvfm

70 dBpwim

60 dBpwm

50 dBpvfm

40 dBpvim

20 dBpwfm

20 dBpwim

CF 2.402 GHz 691 pts Span 30.0 MHz

][ ] Measuring...  {RERRNNY i RT A 7
b * w

Date: 4.APR.2018 18:26:13

Max field strength at lowest channel, hopping off, antenna 2

Spectrum | Iné:' I

Ref Level 117.00 dBpV/m @ RBW 30 kHz
j@ ALt 20 dB @ SWT 10 ms YBW 100 kHz Mode &uto Sweep
TDF
@ 1Pk Max
M1[1] 11 111.50 dBp¥/m
110 depviim 2.4023010 GHz
D2[1] -62.80 dB
-12.3010 MHz
100 dBpvfm
a0 depv/m

20 depv/m

70 dBpvim IL\!'\
60 dBuv/m MJJ» \,M
50 dBpv/m ] m

ﬂk\ﬁ‘;_

0
[ T
WWNWW““W“W
Bl
30 dBpvfm
20 dBpv/m
CF 2.39 GHz 691 pts Span 50.0 MHz
] [ ] Measuring...  WRRERECED e Lot y
1201 7

Date: 6.APR.2018 13:20:49

Marker Delta, 2390 MHz, Peak Detector, hopping off, antenna 2
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TEST REPORT

g—
/. N\ FCC Part 15.247
| N k Report no.: 347031-01
{

jm o FCC ID: 2APABWSRX

Spectrum | In%:[ I

Ref Level 126.00 dBpv/m @ RBW 3 MHz
Att 35 dB @ SWT 137 ps YBwW 10 MHz Mode Auto FFT
TDF
@ 1Pk View
[ M1[1] 113.48 dBpY/m
120 dBpvim 2.4793470 GHz

| 1

T

110 dBpvfm

100 dBpvwim
7 ~A
f—/ \
Y RV —

80 dBpwim

70 dBpvm

60 dBpwfm

S50 dBpvwim

40 dBpvfm

30 dBpwim

CF 2.479 GHz 691 pts Span 30.0 MHz

][ ] Measuring...  {RERRNNY i T v 7
* b w

Date: 4.APR.2018 18:47:24

Max field strength at highest channel, hopping off, antenna 2

Spectrum In%:[ I

Ref Level 117.00 dBpv/m @ RBW 30 kHz
jo Att 20 dB @ SWT 10 ms YBW 100 kHz Mode Auto Sweep
TDF
@ 1Pk Max
| Tt D2[1] -53.32 dB
110 dBpiv/m | 4.1970 MHz
| M1[1] 113.33 dBp¥/m
2.4793030 GHz
100 dBpvim \
90 depv/m

20 dBpv/m /J ]‘L
70 dBpv/m ijm

=
60 dBpvm L i

S0 dBpv/m W‘ ] ]
M s o]
MMWW}‘MV\{(\

40 depv/m
30 depv/m
20 depv/m
CF 2.4835 GHz 691 pts Span 50.0 MHz

] [ ] Measuring... LHRRRCEED e “ﬁig‘:-szsl:;g y

Date: 6.APR.2018 13:33:39

Marker Delta, 2483.5 MHz, Peak Detector, hopping off, antenna 2
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TEST REPORT

/’ﬁ‘"‘% FCC Part 15.247
g N em ko Report no.: 347031-01
-

FCC ID: 2APABWSRX

Spectrum II:%:[ I

Ref Level 117.00 dBpv/m @ RBW 1 MHz

j& Att 20dE @ SWT 10 ms @ VYBW 2 MHz Mode FFT
TDF

@ 1Pk Wiew

M1[1] 108.82 dBpV/m
Ml 54050910 GHz

110 dBuvfrr; /_Y_W\

100 dBpfm

a0 dBpwim /\// \
S0 dBpwim

70 dBpvim ]
L

60 dBpim
30 depvim
40 dBpwvim
30 dBpvim
20 dBpvim
CF 2.39 GHz 691 pts Span 50.0 MHz
] [ ] Measuring... @RERERCED g6 lﬁil;‘:;'i‘l‘:‘l‘g y

Date: 16.APR.2019 19:01:45

Max field strength at lowest channel, hopping on, antenna 1

Spectrum | :%:[ I

Ref Level 117.00 dBpW/m @ RBW 30 kHz
l& Att 20de @ SWT 10 ms @ YBW 100 kHz Mode FFT
TDF
@ 1Pk Max
D2[1] -52.21 dB
110 dBps/m -20.9120 MHz
M1[1] M1 103.50 dBpY/m
M |g-49g9910 GHz
100 dBpvm ] f 1
90 dBpv/m L r \
80 depv/m T !
70 depvfm

60 dEpfm }JHM LlMMM
50 dBpi/m Dm M
@fﬁu&k‘ 4 ))N\A ENLS \,\ o strocpor

b AEATITT e i
30 depvim
20 dBpv/m
CF 2.39 GHz 691 pts Span 50.0 MHz
][ ] Measuring... [ ERRRRNEE gl le04.2019 y

Date: 16.APR.2019 19:04:20

Marker Delta, 2390 MHz, Peak Detector, hopping on, antenna 1
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Spectrum

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

&

Ref Level 117.00 depY/m
& ALt
TOF

& RBW 1 MHz
20dB @ SWT 10 ms @ VBW 3 MHz

Mode FFT

@ 1Pk View

110 dBpv/m

M1[1] 105.55 dBp¥/m

2.4682320 GHz

100 depim

90 depdm

80 dBpvim

70 dBpvim

60 dBpv/m

50 dBpvim

40 dBpvim

30 dBpvim

20 dBpvim

CF 2.4835 GHz

691 pts

Span 50.0 MHz

i

Date: 16.APR.2019 18:59:52

16.04.2019

Measuring... 18:59:52

CCEEEE () y

Max field strength at highest channel, hopping on, antenna 1

Spectrum

=)

Ref Level 117.00 dBpv/m @ RBW 30 kHz

Date: 16.APR.2019 18:57:37

}& ALt Z0dE @ SWT 10ms @ YBW 100 kHz  mMode FFT
TDF
@ 1Pk View
| D2[1] -53.82 dB
110 dBpvfm 18.4520 MHz
M1[1] 100.08 dBpY/m
2.4682320 GHz
50 dEpwfm T U u 03
40 dBu/m Lo, . A ! Mo
T L= FTPYE N T PPN TR S PTG R
30 depwim
20 depwim
CF 2.4835 GHz 691 pts Span 50.0 MHz
Ji | Measuring...  RANMRRLD 6 16.04.2019

18:57:37

A

Marker Delta, 2483.5 MHz, Peak Detector, hopping on, antenna 1
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Spectrum |

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

=)

Ref Level 117.00 dBpv/m

@ RBW 1 MHz

j@ Att

Z20dE @ SWT 10 ms & VYBW 2 MHz Mode FFT

TOF
@ 1Pk YWiew

M1[1] 112.99 dBpv/m

2053740 GHz

N

110 dBpv/m

100 dBpw/m

o0 dBprm

30 dBpwim

70 dBpwim
70 dB e

60 dBpwfm

S0 dBpwm

40 dBpwim

30 dBpwim

20 depv/m
CF 2.39 GHz 691 pts

Jl )

16.APR.2019 18:46:55

Span 50.0 MHz

16.04.2010
18:46:54 77

Measuring...

Date:

Max field strength at lowest channel, hopping on, antenna 2

Spectrum

Ref Level 117.00 dBpY/m

=)

@ RBW 30 kHz

l& Attt Z20dE @ SWT 10 ms @ YBW 100 kHz Mode FFT
TOF
@ 1Pk view
D2[1] -53.73 dB
110 dBpvfm M1 -20.1880 MHz
M1[1] 7.86 dBpV/m
4157740 GHz
100 dBpvfm { \ [ \
a0 depv/m V U

B0 dBuv/m \

o

70 depv/m

60 depv/m MJ}‘U\VJWI

Dz
50 delb/m ) iy i ot
Bl.l\.-",-" F 1 b, o

230 depv/m

20 depv/m

CF 2.39 GHz 691 pts Span 50.0 MHz

| | Measuring WAL, W8 o
Date: 16.APR.2019 18:43:53

Marker Delta, 2390 MHz, Peak Detector, hopping on, antenna 2
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g TEST REPORT
7.\ FCC Part 15.247

\‘i N em ko Report no.: 347031-01

4 FCC ID: 2APABWSRX
N

Spectrum | In%:[ I

Ref Level 117.00 dBpv/m @ RBW 1 MHz
j& Att Z20dE @ SWT 10 ms & VYBW 2 MHz Mode FFT
TOF
@ 1Pk YWiew
M1[1] 109.86 dBpY/m
2.4680880 GHz
o0 dBprm \\/\
30 dBpwim
70 dBpvim T
e
60 dBpwfm
S0 dBpwm
40 dBpwim
30 dBpwim
20 depv/m
CF 2.4835 GHz 691 pts Span 50.0 MHz
Ji | Measuring...  ERENRRNND iod i

Date: 16.APR.2019 18:49:22

Max field strength at highest channel, hopping on, antenna 2

Spectrum | Iné:( I

Ref Level 117.00 dBpY/m @ RBW 30 kHz
j& Att 20 dB @ SWT 10 ms & VBW 100 kHz Mode FFT
TODF
@ 1Pk View
D2[1] -53.61 dB
110 dBpv/m 18.6690 MHz
Ll M1[1] 104.36 dBpv/m
H H 2.4682320 GHz

IDBan“'w"
il

60 dBpvim V\ulh

30 depv/m W{‘L’\Iﬂ‘\ M "
Ve

i

40 dBpv/m el bl —
30 dBpvim
20 dBpvim
CF 2.4835 GHz 691 pts Span 50.0 MHz
] [ ] Measuring...  WRRERECED A lﬁig‘:ézzn:;: y

Date: 16.APR.2019 18:52:41

Marker Delta, 2483.5 MHz, Peak Detector, hopping on, antenna 2
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Radiated emissions 10 kHz-30 MHz.

Measuring distance 3 m, measured with Peak detector.

No component detected, see attached graph.

Limit is converted to 3 m using 40 dB/decade according to 15.31 (f) (2).

Spectrum | l':%:ll

Ref Level 137.00 dBp'/m @ RBW 200 Hz
= Att 50dBE  SWT 3.5s5 YBW S00Hz Mode Sweep
TOF DC
@& 1Pk View
10 HHmit Check : PASS | : M1[1] 76.62 dBpY/m
_13D'ngnpr 15.209 @3IM qK—q:nM pASS . . . . . 99.193 kHz
Fco |15.209 @3N 9K-30M ' ' : ' : '

120 dBpvfm

110 depvfm

100 dBpvfm

o0 dBpvfm

80 dBuvfm j

| s s

B0 dBpvm

50 dBpvm

40 dBpv/m i i i i i . —
Start 9.0 kHz 1001 pts Stop 150.0 kHz
n Measuring... [JREREREND e 28;;-?525':;2 y

Date: 28_.MAR.2018 17:55:27

Radiated Emissions, 9 kHz — 150 kHz @3m, antenna 1
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum | IE%II

Ref Level 137.00 dBpYv/m @ RBW 200 Hz
= Att E0dE SWT 3.5s5s VBW 500Hz Mode Sweep
TODF D
& 1Pk Yiew
10 HHenit Check ; PASS | ; M1[1] 76.92 dBpY/m
130|BHLF€JFH‘.“‘ 15.209 @3IM qK—q:nM DASS . . . . . 49,509 kHz
Foeo |15.209 @3N 9K-30M ' ' ' ' '

120 dBpvfm

110 dBpvfm

100 depvfm

90 dBphfm

20 dBpvfm

7O By

&0 dBphm

50 dBphm

40 dBpv/m i i i i i —
Start 9.0 kHz 1001 pts Stop 150.0 kHz
Measuring... JERRRECED 6 0. oe y

Date: 28.MAR.2018 17:57:56

Radiated Emissions, 9 kHz — 150 kHz @3m, antenna 2
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum | I nv::[ I

Ref Level 107.00 dBpY/m @ RBW 10 kHz

= Att 10dE  SWT 209 ms  VBW 20kHz Mode Swesp

TODF D

@& 1Pk Yiew

Limit Check . i i 0 1 MHEASS B VoM1[1] 55.13 dBpV/m

FEEULW sy E"?ﬁ%qm ak-agm: | | pass : : . S 295.5 kHz
an dBl..I\.-"JI"I'I'I : : : : R H H : : H R :

80 dBpv/m

70 dBpvm— : \E\‘“

60 dopm S N s

40 dBpvm

30 dBpv/m

20 dBpvfm

10 dBpv/m e :
Start 150.0 kHz 1001 pts

Stop 30.0 MHz
Measuring... [JREREREND e 28123022013 y
02: Z

Date: 28.MAR.2018 18:02:15

Radiated Emissions, 150 kHz - 30MHz @3m, antenna 1
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Spectrum |

TEST REPORT
FCC Part 15.247

Report no.: 347031-01
FCC ID: 2APABWSRX

&

Ref Level 107.00 dBpY/m @ RBW 10 kHz
j& Attt 10 dB SWT 299 ms YBW 20 kHz Mode Sweep
TOF DC

@ 1Pk Wiew

Limit Check . I I 1 MHBASS i VomM1[1]
FCC ﬁ[ﬁ @3"4 E‘@ﬁ%qm qK 'mM ! | pass :

Lo

53.88 dBpV/m
294.0 kHz

a0 dapwm

80 dBpv/m

?DdB[.le \“

&0 dE‘.qu

mewﬁ

40 dE.qu

30 dBpv/m

20 dBpim

10 dopym————— R T N I

Start 150.0 kH=z 1001 pts

Measuring...

Date: 28.MAR.2018 17:59:45

Radiated Emissions, 150 kHz - 30MHz @3m, antenna 2

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany

RN | ]

Stop 30.0 MHz
28.03.2018

175045 7
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Radiated emission 30 — 1000 MHz.
Detector: Quasi-Peak

Measuring distance 3 m.

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Antenna 1:
Frequency | Operational Detector Field strength Measuring Limit Margin
condition distance FCC15.209
MHz dBuVv/m metres dBuV/m dB
801.640 |TXon QP 42.09 3 46.0 3.91
Fully charged battery is used
Antenna 2:
Frequency | Operational Detector Field strength Measuring Limit Margin
condition distance FCC15.209
MHz dBuV/m metres dBuV/m dB
801.640 |TXon QP 44.08 3 46.0 1.92
Fully charged battery is used
See attached graphs.
Requirements/Limit
FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN Issue 4, Clause 8.9 @ frequencies defined in clause 8.10

Radiated emission limit @3 meters

Frequency (MHz) Quasi Peak (uV/m) Quasi Peak (dBuV/m)
30-88 100 40.0
88— 216 150 43.5
216 — 960 200 46.0
Above 960 500 54.0

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum | In%: l

Ref Level 52.00 depv/m @ RBW 100 kHz
| Attt 10dE  SWT 120.6 ps @ YBW 3200 kHz Mode Auto FFT
TDF
@ 1Pk Max
<0 dkir\?\zt heck PAES M1[1] 23.28 dBpV/m
Fn ni‘-' LC 15.209 CLASS B @3M 30M PABS 104.180 MHZz|
45 dBpvim

a0 dn
FCC 15,209 CLASS B @3M 30M-1G

35 depv/m

30 dBpyvim

25 dBpv/m -
¥

W W{‘«W} | qu I J”_u_uﬂ el MMMN
15 dBpv/m b n“«Lfr\W\ru‘u‘"ul““"Ah‘“ MM

10 dBpv/m

S depv/m

Start 30.0 MHz 691 pts Stop 200.0 MHz
il | Measuring...  @RNNRRRAD i T 4

Date: 27.JUL.2018 15:59:57

Radiated Emissions, 30 — 200 MHz, VP, @3m, PK scan, antenna 1

Spectrum | n%:( l

Ref Level 52.00 dBuv/m & RBW 100 kHz

j& Att 10de  SWT 189.6 ps @ VBW 200 kHz Mode Auto FFT
TDF

@ 1Pk Max

s0 dhlfnr\]}é'!:‘il_- heck PABS

G 15.209 CLASS B @3™M 30M PAES

45 dBpv/m

An Arn e,

FCC 153,209 CLASS B @3M 30M-1G

35 dBpvm

30 dBpvm

25 dBpvim

2QdBim

WNM e
15 dBpvim | B bt ru“.mM.;ﬂrJ"‘“h MM

10 dBpvim

3 dBp/m

Start 30.0 MHz 691 pts Stop 200.0 MHz
—

][ ] Measuring...  JLRERELLR g R y
" b ‘4

Date: 27.JUL.2018 15:56:09

Radiated Emissions, 30 — 200 MHz, HP, @3m, PK scan, antenna 1
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum E%:[ I

Ref Level 52.00 dBpv/m @ RBW 100 kHz
j& Att 10dB  SWT 189.6 ps & YBW 300 kHz  Mode Auto FFT
TDF
@ 1Pk Max
50 dkirvgt heck PABS M1[1] 22.87 dBp¥/m
Fn I‘li.__ 3G 15.209 CLASS B @3M 30M PABSS 104.180 MHz
45 dBpvim

A0 4o i
FCC 15,209 CLASS B @3M 30M-1G

35 dBpvim

30 dBpvim
25 dBpvim ToTT
B T I, WMMM
m el IN"']/"l\l“\‘ ..wlu.u“LJqan

10 dBepv/m
5 dBwm
Start 30.0 MHz 691 pts Stop 200.0 MHz
]
][ ] Measuring...  @RRRLEELD S 27:;7:#:;2 y

Date: 27.JUL.2018 16:07:22

Radiated Emissions, 30 — 200 MHz, VP, @3m, PK scan, antenna 2

Spectrum | |:%:[ l

Ref Level 52.00 dBpv/m @ RBW 100 kHz

j ALt 10 dB SWT 189.6 ps @ VBW 300 kHz Mode Auto FFT
TOF

@ 1Pk Max

50 dklr'nrvé't'i&( heck PABS

LC 15.209 CLASS B @3™M 30M PABS

45 dBum

A0 dAn. gt

FCC 15.209 CLASS B @3M 30M-1G

35 dBv/m

30 dBpsim

25 dBpvim

B M
. WO e

10 dBpvfm

L, L b WWJLLM I

5 dBpvim

Start 30.0 MHz 691 pts Stop 200.0 MHz

.
I | Measuring... EEURNNNRD i e

Date: 27.JUL.2018 16:10:59

Radiated Emissions, 30 — 200 MHz, HP, @3m, PK scan, antenna 2
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TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

7\
@emko
-

Spectrum |

(=)

Ref Level 73.00 dBpv/m
Att 0 de
TOF

SWT 872,23 ps

@ RBW 100 kHz
YBW 200 kHz

Mode Auto FFT

@ 1Pk Max

70 dBpvw/m

m1[1]

60 dBpv/m

43.38 dBpY/m
801.40 MHz

50 dBpv/m

| [
FCC 15.209 CLASS B @3M 30M-1G
Rt

20 dBpv/m

20 depv/m

. uquh.meW

MWWWW“

Wil

0 dBpwim

-10 dBpw/m

-20 dBpvSm

Start 200.0 MHz

691 pts

Stop 1.0 GHz

Jl

] Measuring...

Date: 29.MAR.2018 14:49:07

20.03.2018
14:49:07

RRRRRED gl y

Radiated Emissions, 200 - 1000 MHz, VP, @3m, PK scan, antenna 1

Spectrum |

=)

Ref Level 78.00 dBpY/m

@ RBW 100 kHz

Date: 29.MAR.2018 14:42:39

Att 0de  SWT 8723 ps YBW 200 kHz  Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 47.11 dBp¥Y/m
70 dBuvim 799.10 MHz
60 dBpwfm
50 dBpvfm Pt |
L
|/
FCC 15,209 CLASS B @3M 30M-1G
ey
30 depifm WWW .
20 dBpvim — # UJJHMH'"] WM
WW
usim
0 dBpsifm
-10 dBpvim
-20 dBpvim
Start 200.0 MHz 691 pts Stop 1.0 GHz
. 20.03.2018
][ ] Measuring... 'IIIIIII. LM 14:42:30 %

Radiated Emissions, 200 - 1000 MHz, HP, @3m, PK scan, antenna 1
QP values are listed on page 46
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TEST REPORT

/’ﬁ‘"‘% FCC Part 15.247
g N em ko Report no.: 347031-01
-

FCC ID: 2APABWSRX

Spectrum | In%:[ I
Ref Level 75.00 dBp¥/m @ RBW 100 kHz
Att 0dB  SWT 272.3 ps ¥YBW 300 kHz  Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 40.69 dBpY/m
70 dBpv/m 801.40 MHz
60 dBpv/m
50 depvfm |
- M1
FCC 15,209 CLASS B @3M 30M-1G ¥
b
20 dByv/m T v e
WWWM
20 depv/m WW[WM"‘U‘"”‘ - Ao UMMM
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Date: 29.MAR.2018 15:45:03

Radiated Emissions, 200 - 1000MHz, VP, @3m, PK scan, antenna 2
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Date: 29.MAR.2018 15:45:03

Radiated Emissions, 200 - 1000MHz, HP, @3m, PK scan, antenna 2
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Radiated Emissions, 1-25 GHz
Measuring distance:  3m (1 — 25 GHz)

A pre-scan was performed above 18 GHz and no spurious emissions were detected.

Peak Detector, antenna 1:

Frequency |RF Dist. corr. Field strength, Duty cycle | Limit Margin
channel |[factor Peak Detector corr. factor
GHz L,M,H dB dBuV/m dB dBuV/m dB
4.800 L 0 65.81 0 74 8.19
4.880 M 0 59.86 0 74 14.14
4.960 H 0 61.15 0 74 12.85
7.207 L 0 60.55 0 74 13.45
7.319 M 0 58.77 0 74 15.23
7.438 H 0 59.18 0 74 14.82
9.609 L 0 60.57 0 74 13.43
9.759 M 0 59.10 0 74 14.90
9.917 H 0 60.87 0 74 13.13
12.010 L 0 60.21 0 74 13.79
12.200 M 0 59.39 0 74 14.61
12.395 H 0 59.32 0 74 14.68
17.848 L,M,H 0 62.67 0 74 11.33
Other freqs L,M,H / <54 0 74 >20
Fully charged battery is used
Average Detector, antenna 1:
Frequency |RF Dist. corr. Field strength, Duty cycle | Limit Margin
channel |[factor Average Detector corr. factor
GHz L,M,H dB dBuV/m dB dBuV/m dB
4.80 L 0 45.81 %) 20 54 8.19
4.88 M 0 39.86 *) 20 54 14.14
4.96 H 0 41.157) 20 54 12.85
7.207 L 0 40.55 ) 20 54 13.45
7.319 M 0 38.77 *) 20 54 15.23
7.438 H 0 39.18 %) 20 54 14.82
9.609 L 0 40.57 ) 20 54 13.43
9.759 M 0 39.10 %) 20 54 14.90
9.917 H 0 40.87 ) 20 54 13.13
12.010 L 0 60.21 %) 20 54 13.79
12.200 M 0 59.39 *) 20 54 14.61
12.395 H 0 59.32 %) 20 54 14.68
17.848 L,M,H 0 51.45 0 54 2.55
Other freqgs L,M,H / / 0 54 /

*) Average Values are calculated from Peak Values by Duty Cycle Correction Factor.
Fully charged battery is used
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Peak Detector, antenna 2:
Frequency |RF Dist. corr. Field strength, Duty cycle | Limit Margin
channel |factor Peak Detector corr. factor
GHz L,M,H dB dBuV/m dB dBuV/m dB
4.80 L 0 60.39 0 74 13.61
4.88 M 0 57.73 0 74 16.27
4.96 H 0 62.27 0 74 11.73
7.207 L 0 58.11 0 74 15.89
7.319 M 0 57.60 0 74 16.40
7.438 H 0 57.28 0 74 16.72
9.609 L 0 59.24 0 74 14.76
9.759 M 0 57.38 0 74 16.62
9.917 H 0 57.87 0 74 16.13
12.010 L 0 60.43 0 74 13.57
12.200 M 0 60.44 0 74 13.56
12.395 H 0 60.83 0 74 13.17
17.848 L,M,H 0 62.58 0 74 11.42
Other freqs L,M,H / <54 0 74 >20
Fully charged battery is used
Average Detector, antenna 2:
Frequency |RF Dist. corr. Field strength, Duty cycle | Limit Margin
channel |factor Average Detector corr. factor
GHz L,M,H dB dBuV/m dB dBuV/m dB
4.80 L 0 40.39 %) 20 54 13.61
4.88 M 0 37.73 %) 20 54 16.27
4.96 H 0 42.27 ) 20 54 11.73
7.207 L 0 38.11%) 20 54 15.89
7.319 M 0 37.60 ) 20 54 16.40
7.438 H 0 37.28 %) 20 54 16.72
9.609 L 0 39.24 %) 20 54 14.76
9.759 M 0 37.38 %) 20 54 16.62
9.917 H 0 37.87%) 20 54 16.13
12.010 L 0 60.43 ) 20 74 13.57
12.200 M 0 60.44 ) 20 74 13.56
12.395 H 0 60.83 *) 20 74 13.17
17.848 L,M,H 0 51.34 0 54 2.66
Other freqs L,M,H / / 0 54 /

*) Average Values are calculated from Peak Values by Duty Cycle Correction Factor.
Fully charged battery is used

Antenna factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”.

See plots.
No harmonics detected in the frequency range 18 — 25 GHz
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2" harmonic — ch2402MHz, HP - PK, antenna 1
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2" harmonic — ch2402MHz, HP - PK, antenna 2
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Spectrum | In%:[ I

Ref Level 52.00 dBuv/m @ RBW 1 MHz
j& Att 0dE @ SWT 156 ms ¥YBW 1 MHz Mode Sweep
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2" harmonic — ch2440MHz, HP - PK, antenna 1
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Date: 5.APR.2018 17:33:28

2"4 harmonic — ch2440MHz, VP - PK, antenna 2
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Spectrum | lné:[ I

Ref Level 52.00 dBp¥/m @ RBW 1 MHz

| Att 0dE & SWT 156 ms ¥YBW 1L MHz Mode Sweep
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Date: 5.APR.2018 17:59:56

2"Y harmonic — ch2479MHz, VP - PK, antenna 1
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Date: 5.APR.2018 16:47:55

2" harmonic — ch2479MHz, HP - PK, antenna 2
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Date: 6.APR.2018 11:48:34

3" harmonic — ch2402MHz, VP — PK, antenna 1
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Date: 6.APR.2018 10:59:58

3 harmonic — ch2402MHz, VP - PK, antenna 2
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3" harmonic — ch2440MHz, VP - PK, antenna 1
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3 harmonic — ch2479MHz, HP — PK, antenna 1
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Date: 6.APR.2018 11:17:38

3" harmonic — ch2479MHz, VP - PK, antenna 2
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4" harmonic — ch2402MHz, VP - PK, antenna 1
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4" harmonic — ch2402MHz, VP - PK, antenna 2
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4" harmonic — ch2440MHz, VP — PK, antenna 1

Spectrum | ln%[ I

Ref Level 54,50 dBpv/m @ RBW 1 MHz

| Att 0dB @ SWT 10 ms YBW 3 MHz
TDF

@ 1Pk View
Limit ¢heck PARS M1[1]

57.38 dBpY/m
Line FCC 15.209 @3 1G-40G PEAK PARS 9.7613890 GHz|
80 dBpvifm

Mode Auto Sweep

75 dBpvim
FCC 15.209 @3M 1G-40G PEAK

70 dBpvim

65 dBpvim

60 dBpvim

M1

5 | P "'1«»'4. b M%m.ﬁ.u,u‘b. ul,u,mumwmm

S0 dBpvfm

i miu-lul‘wkwjlrm (| EEE T ) o

45 dBpvifm

40 dBpvfm

CF 9.76 GHz

691 pts

Span 10.0 MHz
][ ] Measuring...  {ERERERSE ik f6.0%.20%8 y
Date: 6.APR.2018 12:48:59

4™ harmonic — ch2440MHz, VP — PK, antenna 2
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4" harmonic — ch2479MHz, VP - PK, antenna 1
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4™ harmonic — ch2479MHz, VP — PK, antenna 2
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5% harmonic — ch2402MHz, VP — PK, antenna 2
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FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum | n%:

Ref Level 85.50 dBpY/m @ RBW 1 MHz

j@ ALt 0dE & SWT 10 ms ¥BW 1 MHz Mode Auto Sweep

TDF

@ 1Pk Yiew
Timit Gheck PABS M1[1] 59.39 dBpY/m
Line FGC 15.209 @3M 1G-40[G PEAK PARS 12.2015630 GHz

20 dBwm

75 dBpvfm
FCC 15,209 @3M 1G-40G PEAK

70 dBpvfm

65 dBpvim

M1
60 dBpwm

Lyanlboni, |
55 dBpvm WWWN}W M\M MH Ly 1
bt la byl g

45 dBpvim
40 dBpvfm
CF 12.2 GHz 691 pts Span 10.0 MHz
I 16.04.2019
} l ] Measuring... IIIIIIII' “ 16:42:54 %

Date: 16.APR.2019 16:42:54

5t harmonic — ch2440MHz, VP — PK, antenna 1

Spectrum | IE%: I

Ref Level §5.50 dBpv/m @ RBW 1 MHz

|& ALt 0dB & SWT 10 ms ¥BW 1MHz Mode Auto Sweep

TOF

@ 1Pk Wiew
Tirmit Gheck PAGRS M1[1] 60.44 dBpY/m
Line FCC 15.209 @3M 1G-40G PEAK PASS 12.2016930 GHz

20 dBprm

75 dBpwim
FCC 15,209 @3M 1G-40G PEAK

70 dBpwim

65 dBpwm

e A/W g gt
55 dBpsm U%L deﬁ Wb'w
WMM “ dlr ” ALu!" uvl_un}

i

45 dBwm

40 dBpwfm

CF 12.2 GHz 691 pts Span 10.0 MHz
Ji | Measuring...  GRRNRRAND e el

Date: 16.APR.2019 17:24:17

5" harmonic — ch2440MHz, VP — PK, antenna 2
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FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum II:%:( I

Ref Level 35.50 dBp/m @ RBW 1 MHz

|& Att 0dE & SWT 10 ms ¥BW 1 MHz Mode Auto Sweep
TDF

@ 1Pk Wiew
Timit Gheck PABS Mi[1] 59.32 dBpV/m
Line FCC 15.209 {©3M 1G-40G PEAK PASS 12.3964760 GHz

S0 dBpvim

75 dBpwim
FCC 15209 @3M 15-40G PEAK

70 depiim

65 dBpwim

M1
60 dBpwm

st
55 dByvim W%NMWMW Wn«mwn&.

I iy

45 dBpivim
40 dBpiim
CF 12.395 GHz 691 pts Span 10.0 MHz
] [ ] Measuring... @RERERCED g6 lﬁil;‘:;'i‘s‘:;g y

Date: 16.APR.2019 17:05:24

5t harmonic — ch2479MHz, VP - PK, antenna 1

Spectrum |“é? I

Ref Level §5.50 dBpv/m @ RBW 1 MHz

|& Attt 0dB & SWT 10 ms ¥YBW 1 MHz Mode Auto Sweep
TDF

@ 1Pk View
Tirmit Gheck PARS M1[1] 60.83 dBpY/m
Line FGC 15.209 3M 1G-40G PEAK PABS 12.3964620 GHz

20 depwfm

75 dBpvfm
FCC 15.209 @3M 1G-40G PEAK

70 dBpvim

65 dBpwm

M1
60 dEpfm el

]
55 dBpv/m "’Xv}w W MWMJL‘ |

45 dBpwim

40 dBpvfm

CF 12.395 GHz 691 pts Span 10.0 MHz

][ Measuring...  JRREREEED 6 N eas y
N . s

Date: 16.APR.2019 17:16:20

5t harmonic — ch2479MHz, VP — PK, antenna 2
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7"\ FCC Part 15.247
Nem ko Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum | :%:‘

Ref Level 106.00 dBpv/m @ RBW 1 MHz
Att 15 dB SWT 3 ms ¥BW 3 MHz Mode Auto Sweep
TODF
@ 1Pk Max
[ r M3[1] 47.66 dBpVY/m
100 dByr//m . 1.60130 GHz
M1[1] 101.33 dBpv¥/m
90 dBp/m 2.40450 GHz
g0 depv/m
FCC 15,209 @3M 1G-40G PEAK 2.4GHZ j\
60 depv/m J—J \ EE
50 deyim £ WJM gl deeni® b g
MW
W
40 dBpvim p———— -
| srasmingta ]
20 dBpvim
20 dBpvim
10 dBpvyfm
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Tre | X-value ¥-value | Function Function Result
M1 1 2.4045 GHz 101.33 dBpv/m
M2 1 3.2033 GHz 53.38 dBpv/m
M3 1 1.6013 GHz 47.66 dBpv/m
[ Ji | Measuring...  GHRNNRAND W een
- b “

Date: 4.APR.2018 15:26:32

Radiated Emissions, 2402 MHz, 1 — 4 GHz, VP, @3m - Pre-scan, antenna 1

Spectrum | II:%:[ I

Ref Level 106.00 dBpv/m @ RBW 1 MHz
Att 15 dB SWT 2 ms YBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View

M3[1] 49.45 dBpv/m
1.60130 GHz
M1[1] 109.62 dBpY/m
2.40014 GHz

[
100 dBpi/m L

a0 depv/m

80 depv/m

FCC 15,209 @3M 1G-40G PEAK 2.4GHZ
/ \ M2
¥

60 dBpv/m

d . .
50 dBpfm MMWWM [N prm—"
40 dBpv/m PO PRy
W

30 dBpv/m

20 depv/m

10 dBpvim
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value ¥-value | Function Function Result
M1 1 2,40014 GHz 109.62 dBpY/m
12 1 2.20333 GHz 61.81 dBpW/m
M3 1 1.6013 GHz 49,45 dBpY/m

J1 | Measuring...  @HARKRALD W6 s

Date: 4.APR.2018 18:10:25

Radiated Emissions, 2402 MHz, 1 — 4 GHz, HP, @3m - Pre-scan, antenna 1
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/’ﬁ‘"‘% FCC Part 15.247
g N em ko Report no.: 347031-01
-

FCC ID: 2APABWSRX

Spectrum | IE%:[ I

Ref Level 112.00 dBpW/m @ RBW 1 MHz

j@ ALt 15dB  SWT 3 ms ¥BW 3 MHz Mode Auto Sweep
TDF

@ 1Pk Yiew
I

i m3[1] 45.29 dBpY/m
1.60130 GHz
100 dBpv/m mM1[1] 108.33 dBpv/m
2.40450 GHz

a0 depv/m

S0 depv/m

FCC 15,209 @3M 1G-40G PEAK 2,.4GHZ
N\ e
60 dBpv/m A

50 dBuim 43 'fﬂ( ;

40 dBpv/m at L W
| ottt g

30 dBpv/m

20 depvim

Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result

11 1 2, 4045 GHz 108.33 dBpv/m

M2 1 3.2033 GHz £B.32 dBpv/m

M3 1 1.6013 GHz 45.29 dBpYv/m

[ ][ ] Measuring... {ERERENED g6 0 218 y

Date: 4.APR.2018 19:29:00

Radiated Emissions, 2402 MHz, 1 — 4 GHz, VP, @3m - Pre-scan, antenna 2

Spectrum | In%:[ I

Ref Level 106.00 dBpv/m @ RBW 1 MHz
Att 15dB SWT Zms VBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk Max
l R Ma3[1] 50.34 dBpv/m
100 dBpvym 1.60130 GHz
M1[1] 112.01 dBp¥/m
80 dBpv/m 2.40014 GHz
80 depv/m

FCC 15,209 @3M 1G-40G PEAK 2.4GHZ
Pl

60 dBp/m

L
3 J“}w
50 dBpvim ¥ l'{;u

40 dBpv/m it
WW
30 depv/m

20 dBpv/m

10 dBpv/m

Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function Function Result

M1 1 2.40014 GHz 112.01 dBpv/m

M2 1 3.20333 GHz 63.62 dBpv/m

M2 1 1.6013 GHz 50.34 dBpv/m

I | Measuring...  WURRRNNAD e e

Date: 4.APR.2018 18:21:18

Radiated Emissions, 2402 MHz, 1 — 4 GHz, HP, @3m - Pre-scan, antenna 2
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7"\ FCC Part 15.247
Nem ko Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum | ln%: I

Ref Level 106.00 dBpY/m @ RBW 1 MHz
Att 15dB SWT 3 ms ¥BW 3 MHz Mode Auto Sweep
TDF
@ LPk Yiew
T e M3[1] 48.18 dBpv/m
100 dBpv/m 1.62740 GHz
M1[1] 103.47 dBpv/m
90 dBpv/m 2.43920 GHz,
S0 dBpv/m

FCC 15209 @3M 1G-40G PEAK 2 4GHZ

a0 dBWm Kﬂ .
I,

50 dBpvim i W
|ttt
40 dBpv/m e " W
gttty
30 dBpvfm
20 dBwim
10 dBpvwim
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value ¥-value | _Function Function Result
M1 1 2.4392 GHz 103.47 dBpY/m
M2 1 3.2554 GHz 54,78 dBpv/m
M3 1 1.6274 GHz 48.18 dBpv/m
[ ] [ ] Measuring... 'Illlllll “ uqig‘:.zzllgg 4

Date: 4.APR.2018 15:21:50

Radiated Emissions ch. 2440 MHz, 1 — 4 GHz, VP, @3m - Pre-scan, antenna 1

Spectrum Inéf:[ I

Ref Level 106.00 dBpY/m @ RBW 1 MHz

Att 15dB  SWT I ms ¥BW 3 MHz Mode Auto Sweep
TDF
@ 1Pk View

| M3[1] 49.56 dBpY/m|

1.62740 GHz,
M1[1] 110.42 dBpY/m|
90 dBpv/m 2.43920 GHz

I
100 dBpvfm

20 dBpvm

FCC 15,203 @3M 16-40G PEAK 2.4GHZ

/| F
60 dBpvim T

] o
50 dBvm L

40 dBpvYm T R st
| sditrs by

20 dBpvfm

20 dBpvim

10 dBpv/m

Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.4392 GHz 110.43 dBpv/m
M2 1 3.2554 GHz 61.45 dBp¥/m
M3 1 1.6274 GHz 49.56 dBp¥/m

[ ][ ] Measuring... [ UERREEND 9 oa09.2018 y
* " -

Date: 4.APR.2018 14:19:33

Radiated Emissions ch. 2440 MHz, 1 - 4 GHz, HP, @3m - Pre-scan, antenna 1
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7"\ FCC Part 15.247
Nem ko Report no.: 347031-01
FCC ID: 2APABWSRX

Spectrum | In%:[

Ref Level 112.00 dBpv/m @ RBW 1 MHz
j& Att 15dB SWT 3 ms ¥BW 3 MHz Mode asuto Sweep
TOF
@ 1Pk View
f T M3[1] 46.18 dBpV/m
1.62740 GHz
100 dBpvwim M1[1] 109.13 dBp¥Y/m
2.43920 GHz
90 dBpv/m
80 dBpwim

FCC 15,203 @31 1G-40G PEAK 2,4GHZ

60 dBpwm
M"\Jﬂ . T ik oy

S50 dBpvwfm
40 BB bl b T
MW"J
20 dBpwfm
20 dBpv/m
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
r1 1 2.4392 GHz 109.13 depW/m
2 1 3.2554 GHz 56.62 dBpv/m
M3 1 1.6274 GHz 46,18 dBpv/m
[ ][ ] Measuring...  {ERRRREED S nﬁg?ézsl:;g %

Date: 4.APR.2018 19:25:23

Radiated Emissions ch. 2440 MHz, 1 — 4 GHz, VP, @3m - Pre-scan, antenna 2

Spectrum | In%:[ I

Ref Level 106.00 dBpW/m @ RBW 1 MHz
Att 15 dB SWT 2 ms YBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk Yiew
| 1 M2[1] 57.84 dBpV/m
100 dBpvfm 3.25540 GHz
M1[1] 113.98 dBpv/m
90 dBLY/m 2.43920 GHz
20 dBpvim
FCC 15,209 @3M 1G-40G PEAK 2. 4GHZ /\
pyir-rivinty
/ 2
r

60 dBpvim /J 1\\ 3
g,

50 dBpvim

40 dBpvim [ty
WWM

230 dBpvim

20 dBpvim

10 dBpvfm
Start 1.0 GHz 691 pts Stop 4.0 GHz
][ ] Measuring... {EENRRRNE gl oot y

Date: 4.APR.2018 18:36:32

Radiated Emissions ch. 2440 MHz, 1 — 4 GHz, HP, @3m - Pre-scan, antenna 2
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Spectrum |

TEST REPORT

FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

(=]

Ref Level 106.00 dBp¥/m

@ RBW 1 MHz

Att 15d8 SWT 3ms VBW 3MHz Mode Auto Sweep
TOF
@ 1Pk Max
I ¥ M3[1] 44.79 dBpVY/m
100 dBpv/m 1.65340 GHz
M1i[1] 97.06 dBpY/m
90 dBpv/m 2.47830 GHz
20 dBpy/m
FCC 15,209 @3M 1G-40G PEAK 2.4GHZ
60 dBpvim
f( Mz
50 dBpvim ] T et !

30 depv/m
20 dBpv/m
10 depv/m
Start 1.0 GHz 691 pts 5top 4.0 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.4783 GHz 97.06 dBpY/m
Mz 1 3.3075 GHz 51.85 dBpY/m
M3 1 1.6534 GHz 44,79 dBpv,/m
[ ] [ ] Measuring...  @RRRRELED i e

Date: 4.APR.2018 14:50:07

1455007 7

Radiated Emissions ch. 2479 MHz, 1 - 4 GHz, VP, @3m - Pre-scan, antenna 1

Spectrum

=)

Ref Level 106.00 dBpv/m
Att 15 dB SWT
TDF

@ RBW 1 MHz

3 ms YBW 2 MHz

Mode Auto Sweep

@ 1Pk Yiew

M3[1]

100 dBpvim

M1[1]

90 dBpv/m

51.03 dBpY/m
1.65340 GHz
108.05 dBpY/m
2.47830 GHz

S0 dBpv/m

FCC 15,209 @3M 1G-40G PEAK 2.4GH
it

60 dBpv/m

z

50 dBpv/m

N

it

40 dBpi/m Mt ]
MWW

30 dBpv/m

20 dBpv/m

10 dBpv/m

Start 1.0 GHz

691 pts

Stop 4.0 GHz

Marker

Type | Ref | Trc | X-value |

Y-value |

Function |

Function Result

M1 1 2.4783 GHz 1
M2 1 3.3075 GHz
M3 1 1.6534 GHz

09.05 depy/m
52.47 dBpY/m
51.03 dBp¥/m

[ Jl

]

Date: 4.APR.2018 14:27:35

Radiated Emissions ch. 2479 MHz, 1 — 4 GHz, HP, @3m - Pre-scan, antenna 1

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany
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-

FCC ID: 2APABWSRX

Spectrum | IE%:[ I

Ref Level 112.00 dBp¥/m @ RBW 1 MHz
| Att 15dB  SWT 3ms VBW 3 MHz Mode auto Sweep
TOF
@ 1Pk View
f L M3[1] 45.33 dBpY/m|
1.65340 GHz
100 depwfm M1[1] 110.11 dBp¥/m|
2.47830 GHz
90 dBpv/m
20 depv/m

FCC 15,209 @3M 1G-40G PEAK 2,4GHZ

60 dBpw/m /

M’f \h v
50 dBpv/m ot i A b

40 dBpv/m T T | Tt
30 depv/m
20 depw/m
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function Function Result
M1 1 2.4783 GHz 110.11 dBp¥/m
M2 1 3.3075 GHz 52,22 dBpv/m
M3 1 1.6534 GHz 45.33 dBpv/m
] [ ] Measuring... [ RERCCEED Loy

19:17:40 %
Date: 4.APR.2018 19:17:41

Radiated Emissions ch. 2479 MHz, 1 - 4 GHz, VP, @3m — Pre-scan, antenna 2

Spectrum In%:[ I

Ref Level 112.00 dBp¥/m @ RBW 1 MHz
j= Att 15 dB SWT 2 ms YBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk View
! i M2[1] 46.21 dBpY/m
1.65340 GHz
100 dBpsfm M1[1] 114.10 dBp¥Y/m
2.47830 GHz
90 dBpv/m
S0 dBpv/m

FCC 15,200 @3M 1G-40G PEAK 2,4GHZ
Prtagrir iyt

60 dBpvfm J,N”'// \\ b
50 dBpv/m e T

\Wm FORTIN LI Y1
T WW
40 dBpv/m WWMJ A, M“M
| oo
30 dBpvim
20 dBpvim
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function Function Result |
1 1 2.4783 GHz 114,10 dBpV/m
M2 1 3.3075 GHz 55.90 dBpVY/m
M3 1 1.6534 GHz 46.21 dBpV/m
] [ ] Measuring... 'IIIIIIII A 04i?!4‘5260}g %

Date: 4.APR.2018 18:56:14

Radiated Emissions ch. 2479 MHz, 1 — 4 GHz, HP, @3m - Pre-scan, antenna 2
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Spectrum | In%:[ I
Ref Level 97.00 dBpv/m @ RBW 1 MHz
j& Att 0dB  SWT 56 ms YBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max@2Zay Max
Limit ¢heck g PA? mM5[2] 51.26 dBuY/m
90 dpWYirre 15,500 3™ 1G-40[ PEAK PARS 17.8480 GHz
80 depvim M1[1] 60.05 dBpY/m
4.8000 GHz
FCC 15.209 @3M 1G-40G PEAK 2.4GHZ i
e
WWMS
X
WW
20 depvim
10 depvim
0 dBpvfm
Start 4.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 4.8 GHz 60,05 dBpY/ m
M2 1 7,211 GHz 59,43 dBp¥Sm
M3 1 9.602 GHz 57.45 dBp¥im
4 1 12.013 GHz 60,98 dBpY/m
M5 2 17.848 GHz 51.26 dBpv/m
[l5] 1 17.848 GHz 62,57 dBpv/sm
[ ] [ ] Measuring... IIIIIIII' A nsi?:'zzl':g y

Date: 5.APR.2018 14:21:28

Radiated Emissions ch. 2402 MHz, 4 - 18 GHz, VP, @3m - Pre-scan, antenna 1

Spectrum I':%[ I
Ref Level 97.00 dBpv/m @ RBW 1 MHz
j& Att 0de  SWT 56 ms VYBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max@2av Max
Limit Gheck PAES M4[1] 62.67 dBpV/m
0 AP T TS 200 - —— 17.8080 GHz
M1[1] 63.12 dBpv/m
80 dBpvfm 4.8000 GHz
FCC 15,209 ®3M 1G-40G PEAK 2.4GHZ -
12 M3 14
i NMJ\LL’LA WWWMS
R o frrre ] X
MW Al I——
WW
o ol ]
WM%
20 depv/m
10 dBpw/m
0 dBpvfm
Start 4.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Tre | X-value | Y-value |  Function | Function Result
M1 1 4.8 GHz 63.12 dBp¥/m
M2 1 7.211 GHz 56.43 dBpv/m
M3 1 12,013 GHz G7.95 dBpv/m
M4 1 17.808 GHz 62.67 dBpY/m
M5 2 17.848 GHz 51.06 dBp¥/m
[ ] [ ] Measuring...  LHNEREOED 96 nsi?;_'ﬁf;g y
1044 %

Date: 5.APR.2018 14:04:05

Radiated Emissions ch. 2402 MHz, 4 — 18 GHz, HP, @3m - Pre-scan, antenna 1
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FCC Part 15.247
Report no.: 347031-01
FCC ID: 2APABWSRX

@mko

Spectrum

=)

Ref Level 97.00 dBpv/m

& RBW 1 MHz

j& Att 0dB  SWT 56 ms ¥BW 3 MHz Mode Auto Sweep
TDF
@ 1Pk Max@2av Max
Limit ¢heck PAE Me[1] 62.58 dBpY/m
90 dBHYd"WEC 15.200 ©3W 1G-90[ PEAK PARS 17.8480 GHz
20 deLvim M1[1] 55.93 dBpY/m
[ 4.8000 GHz,
FCC 15.209 @3M 1G-405 PEAK 2,.45HZ
o M4 fE
¥ Wx
TR, I
ALwALM\WW [ e ¥
I
n JJ«. Lo W
20 depv/m
10 dBpv/m
0 dBp/m
Start 4.0 GH=z 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
1 1 4.8 GHz 55.93 dBpv/m
2 1 7.211 GHz 53,75 dBpv/m
M3 1 9.602 GHz 54.83 dBpv/m
4 1 12.013 GHz 60,98 dBpv/m
5 2 17.848 GHz 51.34 dBpv/m
MG 1 17.848 GHz 52,58 dBpv/m
: IE.IM.Zl]ls
[ ] [ ] Measuring... 'IIIIIII' A 14:24:34 %
Date: 5.APR.2018 14:24:34

Radiated Emissions ch. 2402 MHz, 4 — 18 GHz, VP, @3m - Pre-scan, antenna 2

Spectrum |

=)

j& Att
TDF

Ref Level 97.00 dBpv/m

0de  SWT 56 ms

& RBW 1 MHz

¥BW 3 MHz Mode Auto Sweep

@ 1Pk View@2Av View

Limit g
90 dBiwnF

heck

PARS M3[1]

20 depv/m

L L J. 209

irav IG=F0L FEARN

A
mM1[1]

50.02 dBpV/m
12.0130 GHz
57.70 dBpY/m
4.8000 GHz

60 dBjgtym

FCC 15.200 @3 1G-40G
Pt

PEAK 2.4GHE

13

ww

P e et

20 depvim

10 dBpv/m

0 dBpvfm

Start 4.0 GHz

691 pts

Stop 18.0 GHz

Marker
Type | Ref | Trc |
1

X-value |

¥-value | _Function

Function Result

M1

M2
M3

1
1

4.8 GHz
7.211 GHz
12,013 GHz

57.70 dBuY,/m
52,25 dBuY,/m
50.02 deyy,/m

[

J|

] Measuring...

Date:

5.APR.2018 12:36:22

—
03.04.2018
12:36:21

%

Radiated Emissions ch. 2402 MHz, 4 - 18 GHz, HP, @3m - Pre-scan, antenna 2

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany
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7"\ FCC Part 15.247
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FCC ID: 2APABWSRX

Spectrum | |“§E‘ I
Ref Level 97.00 dBpY/m @ RBW 1 MHz
jo Att 0de  SWT 56 ms ¥BW 2 MHz Mode Auto Sweep
TDF
@ 1Pk Max@2hv Max
Limit ¢heck % PA? MS5[2] 51.08 dBpY/m
90 ARy C 15,700 53M 1G-90K PEARK PAES 17.8480 GHz
80 dBpv/m M1[1] 54.59 dBpv,/m
4.8810 GHz
FCC 15.209 @3M 1G-40G PEAK 2.4GHZ
t M4 Mf
[¥le) h
i ’ /"W‘Lﬁ WWWMS
T T s T
I I P
JﬂMJv\HMrum\VMMMM/
20 dBpvim
10 dBpvfim
0 dBpfm
Start 4.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result
M1 1 4,881 GHz 54,59 dBpv/m
M2 1 7.313 GHz 55.43 dBpv/m
M3 1 9.764 GH=z 5£3.04 dBpv/m
M4 1 12,195 GHz 60.69 dBpY/m
M5 2 17.848 GHz 51.08 dBpv/m
MG 1 17.828 GH=z 62.22 dBpv/m
[ ] [ ] Measuring...  LHRERECED 6 nsi?:ﬁ‘:;: y

Date: 5.APR.2018 14:17:28

Radiated Emissions ch. 2440 MHz, 4 — 18 GHz, VP, @3m - Pre-scan, antenna 1

Spectrum | II:%:[ I

Ref Level 97.00 dBpv/m @ RBW 1 MHz
j= Att 0dB  SWT 56 ms ¥BW 3 MHz Mode auto Sweep
TOF
@ 1Pk Max@2hv Max
Limit Gheck PABS M 1] 62.04 dBpY/m
80 dEHVé”F’]‘CTS‘Z‘D‘QTlfm. 7 = — 17.8480 GHz
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Start 4.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function Function Result |
M1 1 4,881 GHz 56,46 dBpY/m
2 1 7.313 GHz 53.28 dBpv/m
M3 1 12.195 GHz 58.37 dBpv/m
4 1 17.848 GHz 62.04 dBpv/m
M5 2 17.848 GHz 51.10 dBp¥/m
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Type | Ref | Trc | X-value ¥-value | Function Function Result
M1 1 4.881 GHz 55.14 dBp¥/m
M2 1 7.313 GHz 51.74 dBp¥/m
M3 1 9.764 GHz 52.35 dBpv/m
M4 1 12.195 GHz 62,40 dBpY/m
M5 2 17.848 GHz 51.08 dBp¥/m
1] 1 17.848 GHz 652,56 dBpY/m
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Radiated Emissions ch. 2440 MHz, 4 — 18 GHz, VP, @3m - Pre-scan, antenna 2
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Ref Level 97.00 dBpV/m @ RBW 1 MHz
| Att 0dB  SWT 56 ms VBW 3 MHz Mode Auto Sweep
TDF
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Type | Ref | Trc | X-value ¥-value | Function Function Result
M1 1 4,881 GHz 53.23 dBpv/m
M2 1 7.313 GHz 51.16 dBpY/m
M3 1 12,195 GHz 60,88 dBpv/m
M4 1 17.848 GHz 61.78 dBpv/m
M5 2 17.848 GHz 51.16 dBpY/m
—
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Radiated Emissions ch. 2440 MHz, 4 — 18 GHz, HP, @3m - Pre-scan, antenna 2
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Type | Ref | Trc | X-value Y-value | _Function Function Result
M1 1 4.962 GHz 56.57 dBp¥/m
2 1 7.434 GHz SE.05 dBp¥/m
I3 1 0.926 GHz G7.73 dBpW/m
Il 1 12.398 GHz 62.42 dBpW/m
M5 2 17.848 GHz 51.45 dBpv/m
il 1 17.889 GHz 62.32 dBpv/m
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Radiated Emissions ch. 2479 MHz, 4 — 18 GHz, VP, @3m — Pre-scan, antenna 1

Spectrum |
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Marker
Type | Ref | Trc | ¥-value Y-value | Function Function Result
M1 1 4,962 GHz 59.77 dBpv/m
Mz 1 7.434 GHz 53.82 dBpv/m
M3 1 12,398 GHz 60.47 dBpy/m
M4 1 17.848 GHz 62.57 dBpv,/m
M5 2 17.868 GHz 51.29 dBpY/m
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Radiated Emissions ch. 2479 MHz, 4 — 18 GHz, HP, @3m - Pre-scan, antenna 1
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Spectrum | :%:[
Ref Level 97.00 dBpv/m @ RBW 1 MHz
j& ALt 0dB  SWT 56 ms YBW 3 MHz Mode Auto Sweep
TOF
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90 dRHYéET 15.200 (M 1G-40C PEAK PAPRS 17.8480 GHz
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Start 4.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 4.062 GHz 60,48 dBpY,/m
M2 1 7.434 GHz £2.83 dBp¥/m
M3 1 0.906 GHz E4.53 dBpW/m
M4 1 12.398 GHz 52,97 dBpv/m
M5 2 17.848 GHz 51.05 dBpv/m
M& 1 17.6848 GHz £2.47 dBpY/m
=
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Date: 5.APR.2018 14:30:58

Radiated Emissions ch. 2479 MHz, 4 — 18 GHz, VP, @3m — Pre-scan, antenna 2

Spectrum In%: I

Ref Level 97.00 dBpVY/m @ RBW 1 MHz
j& At 0dB  SWT 56 ms YBW 3 MHz mwode Auto Sweep
TDF
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20 dBpvim
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Marker
Type | Ref | Trc | X-value ¥-value | Function Function Result
M1 1 4.962 GHz 59.96 dBpv/m
M2 1 7.434 GHz 52,17 dBp¥/m
M3 1 12.398 GHz 652,69 dBpY/m
M4 1 17.848 GHz 652,38 dBpv/m
M5 2 17.848 GHz 50.95 dBp¥/m
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Radiated Emissions ch. 2479 MHz, 4 — 18 GHz, HP, @3m - Pre-scan, antenna 2

Nemko GmbH & Co. KG, Reetzstralte 58, 76327 Pfinztal, Germany Page 76 (88)



TEST REPORT

g—
/. N\ FCC Part 15.247
| N k Report no.: 347031-01
{

jm o FCC ID: 2APABWSRX

Spectrum | In%:[ I

Ref Level 82,00 dBpY/m @ RBW 1 MHz

j@ Att 0dB & SWT 156 ms YBW 1MHz Mode Sweep
TDF

@ 1Pk Max

20 depv/m

75 depw/m
FCC 15.209 @3m 1G-40G peak

70 depv/m

65 dBpv/m

60 dBpv/m

55 dBpw/m

S0 BV | ; |, | .WLJLW. b i
B W R NI R Y

45 dBpv/m

40 dBpvfm

35 dBpv/m

Start 18.0 GHz 625 pts Stop 25.0 GHz

] [ ] Measuring...  LORERECED e “si‘;‘_""zs'f;g y
U 4

Date: 5.APR.2018 15:06:05

Radiated Emissions ch. 2402 MHz, 18 — 25 GHz, VP, @3m - Pre-scan, antenna 1
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Radiated Emissions ch. 2402 MHz, 18 — 25 GHz, HP, @3m - Pre-scan, antenna 1
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Radiated Emissions ch. 2440 MHz, 18 — 25 GHz, VP, @3m - Pre-scan, antenna 1
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Radiated Emissions ch. 2440 MHz, 18 — 25 GHz, HP, @3m - Pre-scan, antenna 1
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Measurement Uncertainty

Measurement Uncertainty Values
Test Item Uncertainty
Output Power +0.8 dB
Power Spectral Density +0.8 dB
Out of Band Emissions, Conducted < 3.6 GHz +0.8 dB
> 3.6 GHz +1.2dB
Spurious Emissions, Radiated <200 MHz +4.77 dB
200 MHz - 1 GHz 1+5.02 dB
1 GHz - 18 GHz 1+4.94 dB
> 18 GHz +5.91dB
Emission Bandwidth 4 %
Power Line Conducted Emissions 13.58 %
Spectrum Mask Measurements Frequency 15 %
Amplitude +1.0dB
Frequency Error 0.6 ppm
Temperature Uncertainty +1°C

All uncertainty values are expanded standard uncertainty to give a confidence level of 95%, based on
coverage factor k=2
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LIST OF TEST EQUIPMENT

FCC ID: 2APABWSRX

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment
and ancillaries are identified (numbered) by the Test Laboratory.

Test equipment list before 2018-09:

Ref No Instrument/ ancillary | Manufacturer Type of instrument/ ancillary | Cal. Date Cal. Due
1-0039 | Loop antenna Rohde & Schwarz HFH2-22 2017-09 2018-09
1-0040 | Biconical antenna Rohde & Schwarz HK116 2015-08 2018-08
1-0055 LopPer antenna Rohde & Schwarz HL223 2015-08 2018-08
1-0080 | Turntable H. Deisel DS 420 - -
1-0256 Horn antenna Schwarzbeck Mess- | BBHA 9120 -- --
Elektronik
1-0361 Semi anechoic Reinhold & Mahla 3m 2017-06 2020-06
chamber
1-0364 | Antenna cable 2 Kabelwerk Eupen RF/Cord CMS / RG 214-N/7 | 2016-09 2019-09
1-0604 EMI test receiver Rohde & Schwarz ESU8 2017-09 2018-09
1-0611 Signal analyzer Rohde & Schwarz FSV 40 2017-09 2018-09
1-0614 Log.-per. antenna Schwarzbeck Mess- | STLP 9148 Stacked Log.-Per. | 2016-11 2019-11
Elektronik Antenne
1-0615 Pre amplifier Schwarzbeck Mess- | BBV-9718 Broadband 2017-09 2018-09
Elektronik Preamplifier
1-0619 Coaxial cable (to Huber+Suhner SF106/2x11N-651/2m 2016-09 2019-09
SAC)
1-0620 | Antenna cable 3 Huber+Suhner SF106/2x11N-651/3m 2016-09 2019-09
1-0771 Broadband Horn Schwarzbeck Mess- | SHF-EHF Horn, 15-40GHz 2018-03 2021-03
antenna Elektronik
1-0781 Pre amplifier Schwarzbeck Mess- | BBV 9721 2017-09 2018-09
Elektronik
1-0782 | Antenna cable Huber & Suhner FB142A 2015-07 2018-07
1-0789 | High Pass Filter Mini Circuits VHF-1320+ 1700-3800 MHz | 2016-09 2019-09
1-0790 | High Pass Filter Mini Circuits VHF-3100+ 3400-9900MHz | 2016-09 2019-09
1-0791 High Pass Filter Mini Circuits VHF-740+ 900-2200MHz 2016-09 2019-09
1-0870 | 10 dB Attenuator Mini Circuits BW-N10W5+ 2016-09 2019-09
1-0924 | Cable 1m - SMA 2016-09 2019-09
1-0925 | Cable 1m - SMA 2016-09 2019-09
1-0926 | Cable 1m Harbour Industries | SMA 2016-09 2019-09
1-0927 | Cable 1m Harbour Industries | SMA 2016-09 2019-09
1-0966 | RF power meter DARE RPR3006W 2017-07 2018-07
1-1000 Pre amplifier Nemko GmbH & Co. | BBV 30M1G Broadband 2018-09 2019-09
KG Preamplifier
1-1017 | High Pass Filter Wainwright WHKX10-3150-3500-18000- | 2018-06 2019-06
Instruments GmbH | 40SS
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Ref No Instrument/ ancillary | Manufacturer Type of instrument/ ancillary | Cal. Date Cal. Due
1-1018 High Pass Filter Wainwright WHKX8-5913-7300-18000- 2018-06 2019-06
Instruments GmbH | 60SS
1-1019 High Pass Filter Wainwright WHKX12-915-1000-18000- 2018-06 2019-06
Instruments GmbH | 40SS
Test equipment list after 2018-09:
Ref No Instrument/ ancillary | Manufacturer Type of instrument/ ancillary | Cal. Date Cal. Due
1-0039 Loop antenna Rohde & Schwarz HFH2-22 2018-09 2019-09
1-0040 Biconical antenna Rohde & Schwarz HK116 2017-07 2020-07
1-0055 LopPer antenna Rohde & Schwarz HL223 2017-07 2020-07
1-0080 Turntable H. Deisel DS 420 -- --
1-0115 | Netzgerat Toellner GmbH TOE 8742-60 -- --
1-0189 Netzgerat Toellner GmbH TOE 8721-4 - --
1-0200 Trilog antenna Schwarzbeck Mess- | VULB 9163 2019-02 2022-02
Elektronik
1-0250 | HF-Signalgenerator | Rohde & Schwarz SMLO3 2018-09 2019-09
1-0256 Horn antenna Schwarzbeck Mess- | BBHA 9120 - -
Elektronik
1-0334 | Climate chamber WEISS-TECHNIK 1000SB/+101U/40DU 2018-09 2019-09
1-0361 Semi anechoic Reinhold & Mahla 3m 2017-06 2020-06
chamber
1-0364 | Antenna cable 2 Kabelwerk Eupen RF/Cord CMS / RG 214-N/7 | 2016-09 2019-09
1-0604 EMI test receiver Rohde & Schwarz ESU8 2018-09 2019-09
1-0611 Signal analyzer Rohde & Schwarz FSV 40 2018-09 2019-09
1-0614 Log.-per. antenna Schwarzbeck Mess- | STLP 9148 Stacked Log.-Per. | 2016-11 2019-11
Elektronik Antenne
1-0615 Pre amplifier Schwarzbeck Mess- | BBV-9718 Broadband 2018-09 2019-09
Elektronik Preamplifier
1-0619 | Coaxial cable (to Huber+Suhner SF106/2x11N-651/2m 2016-09 2019-09
SAC)
1-0620 Antenna cable 3 Huber+Suhner SF106/2x11N-651/3m 2016-09 2019-09
1-0628 | Multimeter Agilent U1252B 2018-09 2019-09
Technologies
1-0771 Broadband Horn Schwarzbeck Mess- | SHF-EHF Horn, 15-40GHz 2018-03 2021-03
antenna Elektronik
1-0781 Pre amplifier Schwarzbeck Mess- | BBV 9721 2018-09 2019-09
Elektronik
1-0782 Antenna cable Huber & Suhner FB142A 2017-10 2020-10
1-0792 | Splitter Mini Circuits ZFRSC.42-S+ DC-4200MHz | -- -
1-0795 Dual Rotary JFW Industries 50DR-125 2016-09 2019-09
Attenuator
1-0870 10 dB Attenuator Mini Circuits BW-N10W5+ 2016-09 2019-09
1-0871 10 dB Attenuator Mini Circuits BW-N10W5+ 2016-09 2019-09
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Ref No Instrument/ ancillary | Manufacturer Type of instrument/ ancillary | Cal. Date Cal. Due

1-0872 Attenuator Mini Circuits BW-S10-2W263+ 2016-09 2019-09

1-0873 | Attenuator Mini Circuits BW-S10-2W263+ 2016-09 2019-09

1-0920 Multimeter Agilent U1252B 2018-11 2019-11
Technologies

1-0923 Cable 1m - SMA 2016-09 2019-09

1-0924 Cable 1m - SMA 2016-09 2019-09

1-0925 Cable 1m - SMA 2016-09 2019-09

1-0926 Cable 1m Harbour Industries SMA 2016-09 2019-09

1-0927 Cable 1m Harbour Industries SMA 2016-09 2019-09

1-0966 RF power meter DARE RPR3006W 2019-01 2020-01

1-0994 Attenuator Mini Circuits BW-N3W5+ 2017-10 2020-10

1-1000 Pre amplifier Nemko GmbH & Co. | BBV 30M1G Broadband 2018-09 2019-09
KG Preamplifier

1-1017 High Pass Filter Wainwright WHKX10-3150-3500-18000- | 2018-06 2019-06
Instruments GmbH | 40SS

1-1018 High Pass Filter Wainwright WHKX8-5913-7300-18000- 2018-06 2019-06
Instruments GmbH | 60SS

1-1019 High Pass Filter Wainwright WHKX12-915-1000-18000- 2018-06 2019-06
Instruments GmbH | 40SS
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5.1 Conducted Measurements at the Antenna Port

1
Test Receiver |¢——  |[¢&—— EUT

1. Low-VSWR Attenuator

5.2 Test Site Radiated Emission

Anechoic Chamber

Antenna /

H=1-4m

EUT

Non-conducting
support on Turntable,

H=0.8m Ground Plane

Test Receiver

Shielded Room

Measurements at 1GHz and above were performed with turntable height 1.5m and with the ground plane
covered by absorbers.
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