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1. TEST PROGRAM

Standard: - FCC Part 15, Subpart C 15.247
- ANSI C63.10 (2013)
- RSS-247 Issue 2.0

- RSS-Gen Issue 4

RESULTS
EMISSION TEST LIMITS (Comments)
Quasi-peak value | Average value 1 PASS

Limits for conducted disturbance at mains ports Frequency (dBuV) (dBuV) O FAIL
150kHz-30MHz 150-500kHz 66 to 56 56 to 46 7 NA

0.5-5MHz 56 46 NP

5-30MHz 60 50 O
Radiated emissions Measure at 300m 0 PASS
9kHz-30MHz 9kHz-490kHz : 67.6dBuV/m /F(kHz) 0 FAIL
CFR 47 §15.209 (a) Measure at 30m & NA
CFR 47 §15.247 (d) 490kHz-1.705MHz : 87.6dBuV/m /F(kHz)
RSS-247 §5.5 1.705MHz-30MHz : 29.5 dBuV/m LI NP
Radiated emissions Measure at 3m
%?:%H4Z72§5165g209 (a) 30MHz-88MHz : 40 dBuV/m ¥ PASS
CFR 47§15'247 (d) 88MHz-216MHz : 43.5 dBuV/m O FAIL
RSS-247 §5'5 216MHz-960MHz : 46.0 dBpyV/m O NA
Highest fre : uency : 32MHz 960MHz-1GHz : 54.0 dBpV/m O NP
(Dgclaratiog o fpr’; vider) 1GHz — 25GHz: 54.0 dBuV/m (AV) 74.0 dBpV/m (PK)

. M PASS
"C",‘i_‘,’;";‘;’;g‘;';%)“p“t Power Limit: 24dBm O FAIL
RSS-247 §5'4 Conducted or Radiated measurement O NA

’ O NP
Hobping Channel Separation FHSs shall have hopping channel carrier frequencies | 1 PASS
CFpRp47g§15 247 (a) (13 separated by a minimum of 25 kHz or the O FAIL
RSS-247 §5'1 20 dB bandwidth of the hopping channel, whichever is | (] NA
’ greater. O NP

™ PASS
Number of Hopping Frequencies 0 FAIL
CFR 47 §15.247 (a) (1) (iii) At least 25 channels used OO NA
RSS-247 §5.1

O NP

1 PASS
Time of Occupancy (Dwell Time) [0 FAIL
CFR 47 §15.247 (a) (1) (iii) Maximum 0.4 sec within 10sec OO NA
RSS-247 §5.1

LI NP
Band Edge Measurement 1 PASS
CFR 47 §15.209 (a) N O FAIL
CFR 47 §15.247 (d) Limit: -20dBc O NA
RSS-247 §5.5 I NP

v PASS
Occupied bandwidth . O FAIL
RSS-Gen §4.6.1 No limit O NA

LI NP

0 PASS
Receiver Spurious Emission** 0 FAIL
RSS-Gen §4.10 See RSS-Gen §4.10 7 NA

OO NP

*§15.33: The highest internal source of a testing device is defined like more the highest frequency generated or used in the testing device or on which the testing device

works or agrees.

- If the highest frequency of the internal sources of the testing device is lower than 108 MHz, measurement must be only performed until 1GHz.
- If the highest frequency of the internal sources of the testing device ranges between 108 MHz and 500 MHz, measurement must be only performed until 2GHz.
- If the highest frequency of the internal sources of the testing device ranges between 500 MHz and 1 GHz, measurement must be only performed until 5GHz.

If the highest frequency of the internal sources of the testing device is above 1 GHz, measurement must be only performed until 5 times the highest frequency or 40 GHz,

while taking smallest of both.

**Testing covered the receive mode, and receiver spurious emissions are considered to be the same as transmitter.
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2. SYSTEM TEST CONFIGURATION

2.1. FAMILY RANGE
GUARDIAN REFERENCES
Name | Reference |Fonctionality
STD ARF8320A |Standard (color orange)
STD
BT ARF8320B Standard with Bluetooth (color orange)
PLUS ARF8320C Same product as ARF8320A but specific commercial reference for Audio Pro security
(color Black)
PLUS ARF8320D Same as ARF8320B but specific commercial reference for audio Pro security with
BT Bluetooth(color Black)
ATEX | ARF8320E | same as ARF8320B intended for explosive atmospheres (color Blue)
STD Same product as ARF8320A with 4+2users (With particular configuration: 2 slots
4+2 ARF8320F | audio can be shared by several users. No impact on the RF performance of products.)
C|users color orange
A|STD Same product as ARF8320B with 4+2users (With particular configuration: 2 slots audio
N(BT 4+2 | ARF8320G | can be shared by several users. No impact on the RF performance of products.)
users color orange
PLUS Same product as ARF8320C with 4+2users (With particular configuration: 2 slots audio
4+2 ARF8320H | can be shared by several users. No impact on the RF performance of products.)
users Color Black
PLUS Same product as ARF8320D with 4+2users (With particular configuration: 2 slots
BT 4+2 | ARF8320Il | audio can be shared by several users. No impact on the RF performance of products.)
users Color Black
ATEX Same product as ARF8320E with 4+2users (With particular configuration: 2 slots audio
4+2 ARF8320J | can be shared by several users. No impact on the RF performance of products.)
users Color Blue

Worst case: ARF8320D with RF special RF parameters to test all channels and RF band.
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2.2. HARDWARE IDENTIFICATION (EUT AND AUXILIARIES):

Equipment under test (EUT):

ARF8320D

Serial Number: 1180400077

Photography of EUT

Power supply:
During all the tests, EUT is supplied by Vnom: 3.7VdC
For measurement with different voltage, it will be presented in test method.

Name Type Rating Reference / Sn Comments
Supply1 | O AC O DC & Battery 3.7VvDC - Li-Polymer
Inputs/outputs - Cable:

Access Type Lemgfln | Eekr Shielded | Under test Comments
used (m) <3m
Supply1 Battery - O O ] -
Access1 Micro 1.0 M ] ] -
Auxiliary equipment used during test:
Type Reference Sn Comments
LAPTOP VAIO - -
Power supply :VOKKERO ARF8118AA B18070008 -
TEST REPORT
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Equipment information:

Frequency band: [902 — 928]* MHz
Spectrum Modulation: v FHSS
Number of Channel: See the following table.
Spacing channel: 1MHz
Channel bandwidth: 1MHz
Antenna Type: Ol Integral M External VI Dedicated
Antenna connector: 1 Yes M No ] Temporary for test
M 1
Transmit chains: Single antenna
Gain 1: 0dBi

Beam forming gain: No
Receiver chains 1
Type of equipment: O Stand-alone | M Plug-in | 0 Combined
Ad-Hoc mode: O Yes |  No
Dwell time: 800us
Duty cycle: [ Continuous duty | O Intermittent duty | 0 100% duty
Equipment type: M Production model | [J] Pre-production model

Tmin: M -20°C | 0o°C | 0 X°C
Operating temperature range: Tnom: 20°C

Tmax: 0 35°C | M 55°C | O X°C
Type of power source: [0 AC power supply [0 DC power supply V1 Battery
Operating voltage range: Vnom: ] 230V/50Hz v 3.7Vdc

*The equipment uses the different frequency range in the frequency band [902 — 928]MHz, see the following table.
The frequency range C1 is the worst case (number of channel and the biggest frequency range).

2.3. EUT CONFIGURATION
All tests are performed at Cmin and Cmax on the frequency range table C1 (the biggest in frequency range and channel

number). The Table H1, A1, H2, A2, H3 and A3 are tested only the Hopping channel separation, number of hopping
frequencies and “Time of occupancy. The different tables use the same modulation.

TEST REPORT
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Frequency range table

HA1 A1 H2 A2 H3 A3 C1
Min Min Min Min Min Min Min
Max Max Max Max Max Max Max
916.698 902.188 903.688 902.75 902.188 903.313 902.188
927.573 916.063 927.313 926.375 917.938 917.563 927.688
916.698 902.188 903.688 902.75 902.188 903.313 902.188
917.073 902.938 904.438 904.625 902.563 903.688 903.688
917.448 903.688 904.813 907.25 902.938 904.813 904.438
917.823 904.438 905.188 907.625 904.813 905.188 904.813
918.198 905.188 905.563 908.375 905.938 905.563 905.188
920.448 905.563 906.313 908.75 906.688 906.313 905.938
920.823 905.938 906.688 910.625 907.063 906.688 906.313
921.198 906.313 907.813 911 907.813 907.438 906.688
921.573 907.063 909.313 913.25 908.188 908.188 907.063
921.948 907.813 909.688 913.625 908.938 908.563 908.563
922.323 908.188 910.063 914.375 909.313 909.313 909.313
922.698 908.563 911.188 915.5 910.063 909.688 909.688
923.073 908.938 912.313 915.875 910.438 910.813 910.813
923.448 909.313 912.688 916.625 910.813 911.188 911.188
923.823 910.063 914.938 917.375 911.188 912.313 Cmid : 912.313
924.198 910.438 915.313 917.75 911.563 912.688 913.063
924.573 910.813 916.813 920.375 913.063 913.063 914.563
924.948 911.188 917.938 920.75 914.938 913.438 914.938
925.323 911.563 922.063 921.5 915.313 913.813 915.313
925.698 912.313 924.313 922.25 915.688 914.188 915.688
926.073 912.688 925.063 922.625 916.063 914.563 916.438
926.448 913.813 925.438 923 916.813 914.938 917.188
926.823 914.188 926.563 923.375 917.188 915.313 917.563
927.198 914.938 926.938 923.75 917.563 916.438 920.938
927.573 915.313 927.313 926 917.938 916.813 921.688
915.688 926.375 917.563 922.063
916.063 923.188
924.313
925.813
926.563
926.938
927.688
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Following commands with the specific test software “VOKKERO Guadian”(see the following capture) is used to set the
product:

- Permanent emission with modulation on a fixed channel
- Permanent emission without modulation on a fixed channel

W Configurateur VOKKERO Guardian TS &=

VOKKERO o [ 1) (=] [ SV AOSN | Rl Visu. trames UART
T Test [
=z Z ime + | =
Paramétres Code Data
™) MODE TEST RaW
Code Data
™= TX_LABD OFF | O reaw
Start Of Frame ST = =
™ { ( 5 8 RAW
7| Activer le mode 2= ) TX_LABO ||oN;05:902188 R
passerelle I Code Data —
™| TX_LABO RANDOM.05.:902188 | [ rew
- Code Data
™3] [SENS|_LABO [o8:80 Raw
Code Data
=2 RX [ON RAW
Code Data
™=>| [BT_DFUTEST [ | 7 Raw

Sauvegarder les trames
dans un fichier

2.4. EQUIPMENT MODIFICATIONS
v None 0 Modification:
2.5.FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain (if
any) from the measured reading. The basic equation with a sample calculation is as follow:
FS=RA + AF + CF — AG
Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Factor
AG = Amplifier Gain
Assume a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and a cable factor of 1.1 are added. The
amplifier gain of 29dB is subtracted, giving a field strength of 32 dBuV/m.
FS=525+74+11-29=32dBuV/m
The 32 dBuV/m value can be mathematically converted to its corresponding level in pyV/m.
Level in yV/m = Common Antilogarithm [(32dBuV/m)/20] = 39.8 yV/m.

2.6. CALIBRATION DATE

The calibration intervals are extended at 12+2 months. This extended interval is based on the fact that there is sufficient
calibration data to statistically establish a trend or based on experience of use of the test equipment to assure good
measurement results for a longer period
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3. RADIATED EMISSION DATA

3.1. ENVIRONMENTAL CONDITIONS

Date of test : March 19, 2018

Test performed by : Gaétan DESCHAMPS
Atmospheric pressure (hPa) : 1080

Relative humidity (%) 1 32

Ambient temperature (°C) 0 23
3.2. TEST SETUP

The installation of EUT is identical for pre-characterization measures in a 3 meters semi- anechoic chamber and for
measures on the 10 meters Open site.

The EUT and auxiliaries are set:

1 80cm above the ground on the non-conducting table (Table-top equipment) - Below 1GHz

M 150cm above the ground on the non-conducting table (Table-top equipment) - Above 1GHz

[J 10cm above the ground on isolating support (Floor standing equipment)

The EUT is powered by Vnom.

Test setup in anechoic chamber <1GHz

TEST REPORT
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Test setup in OATS:

3.3. TEST METHOD
The product has been tested according to ANSI C63.10, FCC part 15 subpart C.

Pre-characterisation measurement: (9kHz — 1GHz)

A pre-scan of all the setup has been performed in a 3 meters semi-anechoic chamber for frequency from 30MHz to
1GHz. Test is performed in horizontal (H) and vertical (V) polarization, the loop antenna was rotated during the test to
maximize the emission measurement. Continuous linear turntable azimuth search was performed with 360 degrees
range. Measurement performed on all axis of EUT used in normal configuration.

Characterization on 10 meters open site from 9kHz to 1GHz:

Radiated Emissions were measured on an open area test site. A description of the facility is on file with the FCC. The
product has been tested at a distance of 10 meters from the antenna and compared to the FCC part 15 subpart C
limits. Measurement bandwidth was 9kHz below 30MHz and 120kHz from 30 MHz to 1GHz. Test is performed in
horizontal (H) and vertical (V) polarization, the loop antenna was rotated during the test to maximize the emission
measurement. The height antenna is varied from 1m to 4m. Continuous linear turntable azimuth search was performed
with 360 degrees range. Measurement performed on all axis of EUT used in normal configuration. A summary of the
worst case emissions found in all test configurations and modes is shown.

Frequency list has been created with anechoic chamber pre-scan results.

Characterization on 3 meters full anechoic chamber from 1GHz to 10GHz:

The product has been tested at a distance of 3 meters from the antenna and compared to the FCC part 15 subpart C
limits. Measurement bandwidth was 1MHz from 1GHz to 10GHz.

Test is performed in horizontal (H) and vertical (V) polarization. Continuous linear turntable azimuth search was
performed with 360 degrees range. Measurement performed on all axis of EUT used in normal configuration. A
summary of the worst case emissions found in all test configurations and modes is shown.The height antenna is

[J On mast, varied from 1m to 4m

M Fixed and centered on the EUT (EUT smaller than the beamwidth of the measurement antenna, ANSI C63.10 §6.6.5)
Frequency list has been created with anechoic chamber pre-scan results.
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34. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Antenna Bi-log CHASE CBL6111A C2040172 06/16 06/18
Cable Measure @3m - 1GHz A5329206 06/17 06/18
Cable emission - - A5329639 0917 09/18
Semi-Anechoic chamber #3 SIEPEL - D3044017 03/16 03/19
Radiated emission comb generator BARDET - A3169050 - -
Spectrum analyzer ROHDE & SCHWARZ FSV 30 A4060050 12/17 12/18
BAT EMC NEXIO v3.9.0.10 L1000115 - -
Thermo-hygrometer (C3) OREGON BAR206 B4204078 10/16 10/18
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 08/16 08/18
Turntable chamber (Cage#3) ETS Lingren Model 2165 F2000371 - -
Table C3 LCIE - F2000461 - -
Turntable controller (Cage#3) ETS Lingren Model 2090 F2000444 - -
Antenna horn 18GHz EMCO 3115 C2042029 08/16 08/18
Cable Measure @1m STORMFLEX 26GHz A5329680 12117 12/18
Cable Measure @1m STORMFLEX 26GHz A5329682 12/17 12/18
High Pass (1-15GHz) WAINRIGHT WHKX 3'8083’ 15G- | A7484035 05/17 05/19
Antenna Bi-log CHASE CBL6111A C2040051 01/18 01/19
Emission Cable - 6GHz A5329069 o717 07/18
OATS - - F2000409 10/17 10/18
Turntable / Mast controller (OATS) ETS Lindgren Model 2066 F2000372 - -
Antenna mast (OATS) ETS Lindgren 2071-2 F2000392 - -
Turntable (OATS) ETS Lindgren Model 2187 F2000403 - -
Rehausse Table C1/OATS LCIE - F2000512 - -
3.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
M None [J Divergence:
3.6. TEST RESULTS
3.6.1. Pre-characterization at 3 meters [30MHz-1GHz]
See graphs for 30MHz-1GHz:
Graph identifier Polarization Mode EUT position Channel Comments
Emr# 1 H/V TX Axis Z Hopping mode See annex 1

3.6.2.
Worst case final data result:

Characterization on 10 meters open site below 30 MHz

Frequency list has been created with semi-anechoic chamber pre-scan results.
Measurements are performed using a QUASI-PEAK detection.
No significant frequency observed (only sees frequencies due to RF module, see results in “Band edge measurement”

in §8.7)
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3.6.3.

Worst case final data result:

Characterization on 10 meters open site from 30MHz to 1GHz

Frequency list has been created with semi-anechoic chamber pre-scan results.
Measurements are performed using a QUASI-PEAK detection.

No significant frequency observed (only sees frequencies due to RF module, see results in “Band edge measurement”

in §8.7
W§rst )case see in “Band edge measurement” and measured in OATS:
Test Meter Detector | Polarity | Azimuth | Antenna | Gain/Loss | Transducer | Level Limit Margin
Frequency | Reading Height Factor Factor
(MHz) dB(uV) | (Pk/QP/Av)| (VIH) |(Degrees)| (cm) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB)
969.497 3.6 QP \Y 200 310 - 31.5 35.1 54.0 -18.9
979.396 5.0 QP \Y - 31.7 36.7 54.0 -17.3
992.002 11.0 QP \% 210 145 - 32.0 43.0 54.0 -11.0
3.6.4. Characterization on 3meters anechoic chamber from 1GHz to 10GHz
Worst case final data result:
The frequency list is created from the results obtained during the pre-characterization in anechoic chamber.
Measurements are performed using a PEAK and AVERAGE detection.
Test Meter Detector | Polarity | Azimuth | Antenna | Gain/Loss | Transducer Level Limit Margin
Frequency | Reading Height Factor Factor
(MHz) dB(uV) | (Pk/QP/Av) | (V/H) | (Degrees) (cm) (dB) (dB) (dBuV/m) | (dBpV/im) | (dB)
1718.733 17.0 Pk \% 200 150 - 28.7 457 74.0 -28.3
1718.733 5.0 Av \% 200 150 - 28.7 33.7 54.0 -20.3
2706.880 36.4 Pk \% 200 150 - 31.7 68.1 74.0 -5.9
2706.880 10.0 Av \Y 200 150 - 31.7 41.7 54.0 -12.3
2737.180 34.0 Pk \% 200 150 - 31.8 65.8 74.0 -8.2
2737.180 10.0 Av \% 200 150 - 31.8 41.8 54.0 -12.2
2783.070 32.8 Pk \% 200 150 - 32.0 64.8 74.0 -9.2
2783.070 10.0 Av \% 200 150 - 32.0 42.0 54.0 -12.0

Note: Measures have been done at 3m distance.

3.7.

CONCLUSION

Radiated emission data measurement performed on the sample of the product ARF8320D, SN: 1180400077, in
configuration and description presented in this test report, show levels below the FCC CFR 47 Part 15 and RSS-247

limits.
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4. MAXIMUM PEAK OUTPUT POWER (15.247)

4.1. ENVIRONMENTAL CONDITIONS

Date of test : March 19, 2018

Test performed by : Gaétan DESCHAMPS
Atmospheric pressure (hPa) : 1080

Relative humidity (%) 1 32

Ambient temperature (°C) 0 23
4.2. EQUIPMENT CONFIGURATION

Packet type:  Random 05
Hopping sequence: O ON M OFF

4.3. TEST SETUP

M Conducted measurement:

The EUT is turned ON and connected to measurement instrument; the center frequency of the spectrum analyzer is set
to the fundamental frequency and using 500kHz RBW and 2MHz VBW.

The captured power is measured and recorded; the measurement is repeated until all frequencies required were
complete.

[J Radiated measurement:

The product has been tested at a distance of 3 meters from the antenna and using 500kHz RBW and 2MHz VBW.
Antenna height search was performed from 1m to 4m for both horizontal and vertical polarization. Continuous linear
turntable azimuth search was performed with 360 degrees range. Measurement performed on 3 axis of EUT.

A summary of the worst case emissions found in all test configurations and modes is shown on following table.

The captured power is measured and recorded; the measurement is repeated until all frequencies required were
complete.

To demonstrate compliance with peak output power requirement of section 15.247 (b), the transmitter’s peak output
power is calculated using the following equation:

\J30PG

d
Where:
- E is the measured maximum fundamental field strength in VV/m, utilizing a RBW > the 20 dB bandwidth of the emission,
VBW > RBW, peak detector function. Follow the procedures in C63.4-1992 with respect to maximizing the emission.
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- G is the numeric gain of the transmitting antenna with reference to an isotropic radiator.
- d is the distance in meters from which the field strength was measured.
- P is the power in watts for which you are solving: (Ed)2

30G

4.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Attenuator 10dB TECHNIWAVE - A7122273 09/17 09/18
Cable Measure - 36G A5329604 12117 12/18
Thermo-hygrometer (C3) OREGON BAR206 B4204078 10/16 10/18
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 08/16 08/18
Receiver 20Hz — 8GHz ROHDE & SCHWARZ ESU8 A2642019 12117 12/18

4.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

1 None [J Divergence:
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4.6. TEST RESULTS

Packet type:  Random 05
Hopping sequence: 1 ON M OFF
Frequency range tested: C1 (see table in §2.1)

Channel Channel Peak Output Power Power
Frequency (dBm) Limit
(MHz) (dBm)
Cmin 902.188 22.88 24
Cmid 912.313 22.91 24
Cmax 927.688 22.66 24
P S -

4.7. CONCLUSION

Maximum Peak Output Power measurement performed on the sample of the product ARF8320D, SN: 1180400077, in

configuration and description presented in this test report, show levels below the FCC CFR 47 Part 15 and RSS-247
limits.
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5. CARRIER FREQUENCY SEPARATION (15.247)

5.1. ENVIRONMENTAL CONDITIONS

Date of test : March 20, 2018

Test performed by : Gaétan DESCHAMPS
Atmospheric pressure (hPa) : 1100

Relative humidity (%) 0 34

Ambient temperature (°C) : 22
5.2. LIMIT

For frequency hopping system, hopping channel carrier frequencies must be separated by a minimum of 25kHz or the
20dB bandwidth of hopping channel, whichever is greater.
For frequency hopping system operating in the 902-928MHz with 20dB bandwidth of hopping channel is equal or
greater than 250kHz:

e System shall use at least 25 channels

e Average time of occupancy on any frequency shall not greater than 0.4s within 10s period

The maximum allowed 20dB bandwidth of hopping channel is 500kHz.
5.3. EQUIPMENT CONFIGURATION

Packet type:  Random 05
Hopping sequence: O ON M OFF

5.4. SETUP - OBW (20DB BANDWIDTH)

The occupied bandwidth is measured as the width of the spectral envelope of the modulated signal, at an amplitude
level reduced from a reference value by a specified ratio (or in decibels, a specified number of dB down from the
reference value).
Setting:

- The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.

- RBW shall be in the range of 1 % to 5% of the OBW

- Span <5 X 0OBW

- ndBdown set at 20dB.
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5.5. SETUP - ADJACENT CHANNEL SEPARATION

The EUT is placed in an anechoic chamber; levels have been corrected to be in compliant with the Peak Output Power
measured. The EUT is turn ON and using the MaxHold function, the separation of two adjacent channels is recorded. A

delta marker is used to measure the frequency difference.

Setting:

- Span: Wide enough to capture the peaks of two adjacent channels.

- RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best identify
the center of each individual channel.
- Video bandwidth (VBW) = RBW.

- Sweep: Auto.
- Detector function: Peak.
- Trace: Max hold.

- Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the data shall be included in

the test report.

5.6. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Attenuator 10dB TECHNIWAVE - A7122273 09/17 09/18
Cable Measure - 36G A5329604 12117 12/18
Thermo-hygrometer (C3) OREGON BAR206 B4204078 10/16 10/18
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 08/16 08/18
Receiver 20Hz — 8GHz ROHDE & SCHWARZ ESU8 A2642019 12117 12/18

5.7. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

M None ] Divergence:
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5.8. TEST SEQUENCE AND RESULTS

Packet type:  Random 05

Hopping sequence: 1 ON M OFF
5.8.1. 20dB Bandwidth (identical for each frequency range table, same modulation):
14 L] b
([ ﬂk\/yf\/\‘;}\ ad VI\VAW/}
/ §
/ \
/ \

VAT vV
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5.8.2. Adjacent frequency separation

In function of frequency range table: Worst case sees in table C1 (see table in §2.1)

Minimum channel spacing Adjacent C!lannel 20dB Bandwidth Minimum Limit
frequency measured between Separation (kHz) (kHz)
(MHz) (kHz)
[904.813-905.188] 443.0 262.4 262.6
| »]
, /
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In function of frequency range table: Worst case sees in table A3 (see table in §2.1)

Minimum channel spacing Adjacent Channel 20dB Bandwidth Minimum Limit
frequency measured between Separation (kHz) (kHz)
(MHz) (kHz)
[903.313-903.688] 307.8 262.4 262.6
~ X u
/ \

In function of frequency range table: Worst case sees in table H3 (see table in §2.1)

Minimum channel spacing Adjacent Channel 20dB Bandwidth Minimum Limit
frequency measured between Separation (kHz) (kHz)
(MHz) (kHz)
[902.188-902.563] 376.0 262.4 262.6
~ -
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In function of frequency range table: Worst case sees in table A2(see table in §2.1)

Minimum channel spacing Adjacent C!iannel 20dB Bandwidth Minimum Limit
frequency measured between Separation (kHz) (kHz)
(MHz) (kHz2)
[907.25-907.625] 444.6 262.4 262.6
£ ™ | A ]

enter 907.43 MHz 200 kHz/

Span 2 MHz

In function of frequency range table: Worst case sees in table H2(see table in §2.1)

Minimum channel spacing Adjacent Channel 20dB Bandwidth Minimum Limit
frequency measured between Separation (kHz2) (kHz2)
(MHz) (kHz)
[904.438-904.813] 303.887 262.4 262.6
7 * S ]
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In function of frequency range table: Worst case sees in table A1(see table in §2.1)

Minimum channel spacing Adjacent C!iannel 20dB Bandwidth Minimum Limit
frequency measured between Separation (kHz) (kHz)
(MHz) (kHz2)
[905.188-905.563] 307.2 262.4 262.6

ter 905.368 MHz 200 kHz/ span 2 MHz

In function of frequency range table: Worst case sees in table H1(see table in §2.1)

Minimum channel spacing Adjacent Channel 20dB Bandwidth Minimum Limit
frequency measured between Separation (kHz) (kHz)
(MHz) (kHz)
[916.698-917.073] 294.0 262.4 262.6
Y\ - “
, /

5.9. CONCLUSION

Hopping Channel Separation measurement performed on the sample of the product ARF8320D, SN: 1180400077, in
configuration and description presented in this test report, show levels below the FCC CFR 47 Part 15 and RSS-247
limits.
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6. NUMBER OF HOPPING FREQUENCIES (15.247)

6.1. ENVIRONMENTAL CONDITIONS

Date of test : March 26, 2018

Test performed by : Gaétan DESCHAMPS
Atmospheric pressure (hPa) : 1080

Relative humidity (%) 0 23

Ambient temperature (°C) 0 32

6.2. LIMIT

For frequency hopping system operating in the 902-928MHz, at least 25 channels frequencies must be used.
6.3. EQUIPMENT CONFIGURATION

Packet type: ~ Random 05
Hopping sequence: M ON

6.4. SETUP

The EUT is placed in an anechoic chamber. The EUT is turn ON and using the MaxHold function and a delta marker the
number of frequencies used for this FHSS system is recorded, see following graphs.

Setting:
- Span: The frequency band of operation.
- RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or the 20
dB bandwidth, whichever is smaller.
- VBW =2 RBW.
- Sweep: Auto.
- Detector function: Peak.
- Trace: Max hold.
- Allow the trace to stabilize.
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6.5. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Attenuator 10dB TECHNIWAVE - A7122273 09/17 09/18
Cable Measure - 36G A5329604 12/17 12/18
Thermo-hygrometer (C3) OREGON BAR206 B4204078 10/16 10/18
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 08/16 08/18
Receiver 20Hz — 8GHz ROHDE & SCHWARZ ESU8 A2642019 12117 12/18

6.6. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
M None [ Divergence:

6.7. TEST SEQUENCE AND RESULTS

Channel Table C1

Spectrum

Ref Lewvel 30,00 dBm @ RBW 100 kHz Compatible FsU
45 dB SWT 37.9 ps @ YBW 300 kHz  Mode Auta FFT  Input 1 DC

M1[1]

M2[1]

alal
mn

CF 915.0 MHz 10000 pts Span 30.0 MHz
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Spectrum

X

Channel Table A3

i
Ref Level 30,00 dem @ RBW 100 kHz CGompatible FsuU
Att 45 dB SWT 37.9 ps @ YBW 300 kHz  Mode Auta FFT  Input 1 DC
(O 1Pk Wiew
M2[1] 13.24 dBm
917.63850 MHz
20 dBm M1[1] 13.58 dBm
1 M2 903.30750 MHz
DU . /W O O T
AL G A
0 dBm }
-10 dBm /
-20 dBm U
-30 dém
M |{‘r |‘| }
-40 dBm '14 T
N IS PO
-50 dBm
CF 915.0 MHz 10000 pts Span 30.0 MHz
26
TEST REPORT
N° 154198-717711-A Version : 02

Page 26/46



Channel Table H3

Spectrum

Ref Level 30.00 dBm @ RBW 100 kHz Compatible FSU
45 dB SWT 37.9 ps @ ¥BW 300 kHz  Mode Auto FFT Input 1 DC

M1[1]

20 dBm m2[1]
M1 M2
- ML R

il T

0 dem

-10 dBr

-20 dBr

GF 915.0 MHz 10000 pts Span 30.0 MHz
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Spectrum

Ref Level 30.00 dBm

Channel Table A2

@ RBW 100 kHz
SWT 37.9 ps @ YBW 300 kHz  Mode

Compatible
Auto FFT

Input 1DC

M2[1]

M1[1]

i

9H2.64750 MHz

e
]

w

I

CF 915.0 MHz

10000 pts

Span 30.0 MHz
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Channel Table H2

Spectrum

Ref Level 30,00 dem @ RBW 100 kHz CGompatible FsuU
45 dB SWT 37.9 ps @ YBW 300 kHz  Mode Auta FFT  Input 1 DC

M2[1]

M1[1]

n_mnn

CF 915.0 MHz 10000 pts Span 30.0 MHz
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Channel Table A1

Spectrum

Ref Level 30,00 dém @ RBW 100 kHz Compatible FsuU
45 dB SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT  Input 1 DC

M1[1]

M2[1]

902.21850 MHz

[1fl |"!|F'LF]

!

b

CF 915.0 MHz 10000 pts Span 30.0 MHz
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Channel Table H1

Spectrum

Ref Lewvel 30,00 dBm @ RBW 100 kHz Compatible FsU
45 dB  SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT  Input 1 DC

M2[1]

M1[1]

r1 .
W RN mnmmn' d

ﬁ
T I

CF 915.0 MHz 10000 pts Span 30.0 MHz

6.8. CONCLUSION

Number of hopping frequencies measurement performed on the sample of the product ARF8320D, SN: 1180400077, in
configuration and description presented in this test report, show levels below the FCC CFR 47 Part 15 and RSS-247
limits.
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7. TIME OF OCcCUPANCY (DWELL TIME) (15.247)

7.1. ENVIRONMENTAL CONDITIONS

Date of test : March 26, 2018

Test performed by : Gaétan DESCHAMPS
Atmospheric pressure (hPa) : 1080

Relative humidity (%) : 23

Ambient temperature (°C) 0 32

7.2.  LIMIT

The average time of occupancy on any channel shall not be greater than 0.4 seconds within period of 10 seconds
7.3. EQUIPMENT CONFIGURATION

Packet type:  Random 05
Hopping sequence: M ON

7.4. SETUP

M Conducted measurement:

The EUT is turned ON and connected to measurement instrument; the center frequency of the spectrum analyzer is set
to the fundamental frequency. The captured power is measured and recorded; the measurement is repeated until all
frequencies required were complete.

[l Radiated measurement:

The EUT is turned ON and connected to measurement instrument; the center frequency of the spectrum analyzer is set
to the fundamental frequency. The captured power is measured and recorded; the measurement is repeated until all
frequencies required were complete.

Measurement Procedure:

Dwell Time is measured and calculated using the zero SPAN mode on a channel frequency and a SWEEP with an
adapter value to measure the number of transmission within a period and the time of transmission

RBW: 100kHz

VBW: 300kHz
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7.5. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Attenuator 10dB TECHNIWAVE - A7122273 09/17 09/18
Cable Measure - 36G A5329604 12117 12/18
Thermo-hygrometer (C3) OREGON BAR206 B4204078 10/16 10/18
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 08/16 08/18
Receiver 20Hz — 8GHz ROHDE & SCHWARZ ESU8 A2642019 12117 12/18

7.6. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

M None (1 Divergence:
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7.7. TEST SEQUENCE AND RESULTS

Frequency range
table

Number of transmission

in the period at 10s

Length of transmission
time
(ms)

Result
(ms)

Limit
(ms)

C1

Channel observed : Cmin

8 (hop)

0.70457

5.63656

400

Spectrum

n%: Spectrum

(=)

Ref Level 30.00 dem @ RBW 100 kHz Compatible FSU Ref Level 30.00 dBm © RBW 100 kHz Compatible FSU
lo att 45 0B @ SWT 10s @ YBW 300 kHz Input 1DC lo att 450B @ SWT 5ms @ VBW 300 kHz Input 1DC
SGL TRG:VID SGL TRG:VID
©18P Cirw ©14P Clrw
Mi[1] 13.56 dBm M1[1] -67.93 dBm|
20 d i # o ; e M7 8.000000 s 704.570 ps|
od A T v M m2[1]7 T Yi3.56 dBmlff 20 @
1.280128 5
g TRG 0.000 dBr
i
-10d
20 d . TRG 0.000 dBrr
304
-40 d -10d
20d
CF 902.188 MHz 10000 pts 1.0s/7 Jjj-30d
marker
Type | Ref | Tre| X-value Y-value | Function Function Result |Il§ 40 «
Y 1 0.0s 13.56 dBm
M2 1 128013 s 13.56 dBm o
M3 1 2.56026 5 13.56 dBm B
M4 1 3.83938 5 12.90 dBm
M5 1 5.12051 5 13.56 dBm 50 dim——— Ly L O 1 R SHL R ) || 1 il L
ME 1 6.40064 5 13.56 dBm Wi
M7 1 7.68077 5 13.56 dBm v |
M8 1 8.9609 s 132.56 dem CF 902.188 MHz 10000 pts 500.0 s/
Channel observed : Cmin ( p)
Spectrum n%: Spectrum n%:
Ref Level 30.00 dBm @ RBW 100 kHz Compatible FSU Ref Level 30.00 dém ® RBW 100 kHz Compatible FSU
lo att 45dB ® SWT 105 @ YBW 300 kHz Input 1DC lo att 45dB @ SWT 5ms @ VBW 300 kHz Input 1DC
SGL TRG:VID SGL TRG:VID.
014P Clrw O1AP Clirw
20 dBm—* ras Lo Mg e Mo 13:65 dBm M1[1] -70.93 dBm)|
0
¥ v plag v v v v 9 365 705.071 ps|
M1[1] 13.65 demlff zod
& TRG 0.000 dBrr 000000 5
aPER
20d
d TRG 0.000 dBm
-40d
-10d
-20d
CF 903.313 MHz 10000 pts 1.0s/
Marker 04
Type | Ref | Trc| X-value Y-value | Function Function Result |
M1 1 0.0s 13,65 dém
M2 1 1.0401 s 13.66 dBm -40 d
M3 1 2.08021 s 13.64 dém
M4 1 3.11031 s 12,61 dém S04
Ms 1 4.16042 5 13.85 dBm
M6 1 5.20052 5 13.85 dBm
M7 1 6.24062 5 13.66 dBm 50 dm——CLAR T I Ll Lo L L By LI 1TERE
2] 1 7.28073 5 13.65 dBm
M9 1 831983 5 13.63 dBm il !
M10 1 9.36094 5 13.65 dBm CF 903.313 MHz 10000 pts 500.0 ps/
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Frequency range
table

Number of transmission
in the period at 10s

time
(ms)

Length of transmission

Result
(ms)

Limit
(ms)

H3

Channel observed : Cmin

11 (hop)

0.710571

7.816281

400

Spectrum % u%:[ Spectrum n%:
Ref Level 30.00 dBm @ RBW 100 kHz Compatible FSU Ref Level 30.00 dBm ® RBW 100 kHz Compatible FSU
lo att 45de @ SWT 105 @ VBW 300 kHz Input 10C lo att 45 de @ SWT 5ms @ VBW 300 kHz Input 10C
SGL TRG:VID SGL TRGVID
©Q1AP Clrw O L4P Cirw
L J ] J J J M11[1] 13.58 dBm| M1i[1] -60.88 dBm|
20 d = - - 7 M8 M9
¥ s s T ¥ v e Joooood 710.571 ps
mM1[1] 13.61 dBm|f 20 d
d TRG 0.000 dem 1000000 <
143
20d
el TRG 0,000 dBr
-40d
104
-20d
CF 902.188 MHz 10000 pts 1.0 s/
Marker 304
Type | Ref | Trc | X-value l Y-value | Function | Function Result [l5
M2 T 10001 = 13.60 dem -
Mz i 1.9992 s 11.60 dém -40
[ 1 3.0003 5 13.61 dBm
MS 1 3.9994 5 13.05 dém S04
e 1 5.0005 = 13.60 dm L
M7 1 5.9996 = 13.56 dBm i,
] 1 6.9997 5 13.58 dBm -60 dim——¥ -t e e -
M3 1 6.0008 5 13.60 dm
M1 1 9.0009 5 13.60 dBm 1l "J
M1l 1 10.0 5 13.58 dem ~ || cF o02.188 MHz 10000 pts 500.0 s/
— LS,
Channel observed : Cmin ( p)
Spectrum | spectrum # =
Ref Level 30.00 dBm © RBW 100 kHz Compatible FSU Ref Level 30.00 dBm ® RBW 100 kHz Compatible F5U
lo att 45d8 @ SWT 105 @ VBW 300 kHz Input 10C lo att 45 dB @ SWT 5ms @ VBW 300 kHz Input 1DC
SGL TRG: VID SGL TRG:VID
[©14P Clrw O LAP Clrw
20 dem—4 st " M10[1] e . 1367 dBm mil1] 57.45 dBm
0
i - - Y " 9 36 5 706.071 ps
mM1[1] 13.70 dBml|| 20 d
d TRG 0.000 dBm 000000 5
iz
20d
2 TRG 0.000 dBrm
-40d
-10d
-20d
GF 902,75 MHz 10000 pts 1.0s/
Marker 304
Type | Ref | Trc | X-value ¥-value |__Function Function Result |
ML T 0.0s 13.70 dem
M2 1 1.0401 5 13.71 dém -40 o
M3 L 2,08021 5 13.71 dem
[ L 3.12031 s 13.64 dem S04
ME y 4.16042 5 13.66 dem M1
[ 1 5.20052 5 13.68 dem v
M7 1 6.24062 5 13.67 dBm 60 d -
] 1 7.26073 5 13.66 dBm
M3 1 8.32063 5 13.66 dBm |
Mg 1 9.36094 5 13.67 dém CF 902.75 MHz 10000 pts 500.0 ps/
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Frequency range

Number of transmission

Length of transmission

Result

table

in the period at 10s

time
(ms)

(ms)

Limit
(ms)

H2

Channel observed : Cmin

11 (hop)

0.70357

7.73927

400

Spectrum J# n%: Spectrum u%:
Ref Level 30.00 dBm ® RBW 100 kHz Compatible FSU Ref Level 30.00 d&rm @ RBW 100 kHz Compatible FSU
o Att 4508 @ SWT 105 @ VBW 300 kHz Input 1DC o Att 45d8 @ SWT 5ms @ VBW 300 kHz Input 1DC
SGL TRG:VID SGL TRG:VID
[014P ClIrw \|[o14P Cirw
J J J J J M11[1] 13.59 dBm)| M1[1] -62.56 dBm|
20 d “+ \# w ¥ # ""'7 M‘E M'g "Qﬂ.uuuuuu 703.570 ps|
M1[1] 13.60 dam|| 20 d
|a-dem——TRG 0.000 derm 1000000 5
B
204
o TRG 0,000 dBm
-2de
-10d
20d
CF 903.688 MHz 10000 pts 1.0s/
Marker 304
Type | Ref | Trc | X-value | Y-value | Function | Function Result [I5
2 1 1.0001s 13.62 dém -
M3 1 1,0992 5 11,58 dBm -40d
[ 1 2.0003 s 13.62 dBm
M 1 3.9994 5 13.01 dBm S0d
We 1 4.9935 5 13.53 dBm -
w7 1 6.0006 s 13.62 dBm
ma 1 6.9397 s 13.59 dBm 50 dam—— B A T qimit 1 n
] 1 £.0008 5 13.62 dBm
min 1 9.0009 5 13.61 dBm LT
M1l 1 1005 13.59 dBm ~ || cF 903688 MHz 10000 pts 500.0 ps/

A1

Channel observed : Cmin

10(hop)

0.706071

7.06071

400

Spectrum [ spectrum % =
Ref Level 30.00 dém ® RBW 100 kHz Compatible FSU Ref Level 30.00 dBm ® RBW 100 kHz Compatible FSU
lo Att 45 dR @ SWT 105 @ VBW 300 kHz Input 1DC lo att 45 dB @ SWT 5ms @ VBW 300 kHz Input 10C
SGL TRG:YID SGL TRG: VID
O 18P Cirw Q18P Cirw
R B - e Mio[] - o 10:67dBm M 5570 dorm
0 d
& = v s i " 7 9.7208%F| 706.071 ps|
M1[1] 12.68 dBm||[ 20 o
d TRG 0.000 dBrm -000000 5
Bl
204
e TRG 0.000 dem
-2 d
-10d
20 d
GF 902,188 MH2 10000 pts 1.0s/
marker 04
Type | Ref | Tre| X-value Y-value | Function Function Result |
M1 1 00s 13.68 dBm
M2 1 1.08011 s 13.67 dBm -0 d
[YE] 1 2,16022 5 12.67 dém
14 1 3.24032 5 13.67 dBm S04
M 1 4.32043 5 13.68 dBm
M6 1 £.30054 5 13.68 dBm
M7 1 6.48065 5 13.66 dBm -50 dBm— - - e e - e e e
Y] 1 7.56076 5 13.67 dBm i
] 1 8.63986 5 13.65 dBm
M10 1 9.72097 5 13.67 dém CF 002.188 MHz 10000 pts s/
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Frequency range
table

Number of transmission
in the period at 10s

Length of transmission
time
(ms)

Result
(ms)

Limit
(ms)

H1

Channel observed : Cmin

11 (hop)

0.714071

7.854781

400

Spectrum # [@ Spectrum [%]
Ref Level 30.00 dim @ RBW 100 kHz CGempatible FSU Ref Level 30.00 dBm @ RBW 100 kHz Compatible FSU
lo Att 45dB ® SWT 10s @ VBW 300 kHz Input 1DC lo Att 45dB @ SWT Sms @ VBW 300 kHz Input 1DC
SGL TRG:VID S6L TRG:VID
18P Clrw J[[o 1P Cirw
N N 1 1 N ML1[1] 13.30 dBm)| M1[1] -69.51 dBm|
20 d ¥ ¥ ¥ e ¥ M'7 M'B ""'9 ‘oooooo! 714.071 ps|
mM1[1] 12.33 dBm|| 20d
fe-dem——Tra 0.000 dem 1.000000 =
PR
20d
c TRG 0.000 dBr
iad
-10d
-20d
GF 916,698 MHz2 10000 pts 1.0s/
Marker 304
Type | Ref | Tre | X-value | Y-value | Function | Function Result I3
Mz 1 1.0001 s 13.33 dém -
M3 1 2.0002 s 13.33 dBm -40 df
M4, 1 3.0003 5 13.34 dBm
M5 1 3.9994 5 12.74 dBm S04
M6 1 5.0005 5 13.34 dBm —
M7 1 5.9996 5 13.29 dBrm o
1G] 1 6.9997 5 13.29 dBm -60 dBm——— L — -
[YE] 1 5.0008 5 13.34 dem Wl
M10 1 8.9999 5 13,30 dém v
M1l 1 10.0 s 13.30 dBm " |[cF 916.698 MHz 10000 pts 500.0 ps/

7.8.

CONCLUSION

Time of occupancy measurement performed on the sample of the product ARF8320D, SN: 1180400077, in configuration

and description presented in this test report, show levels below the FCC CFR 47 Part 15 and RSS-247 limits.
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8. BAND EDGE MEASUREMENT (15.247)

8.1. ENVIRONMENTAL CONDITIONS

Date of test : March 20, 2018

Test performed by : Gaétan DESCHAMPS
Atmospheric pressure (hPa) : 1080

Relative humidity (%) 1 32

Ambient temperature (°C) : 22
8.2. LIMIT

RF antenna conducted test:

Set RBW = 100 kHz, Video bandwidth (VBW) > RBW, scan up through 10th harmonic. All harmonics/spurs must be at
least 20 dB down from the highest emission level within the authorized band as measured with a 100 kHz RBW. Note: If
the device complies with the use of power option 2 the attenuation under this paragraph shall be 30 dB instead of 20 dB.
For -20dBc limit, lowest power output level is considered, worst case.

Radiated emission test:

Applies to harmonics/spurs that fall in the restricted bands listed in Section 15.205. The maximum permitted average
field strength is listed in Section 15.209. For measurements above 1 GHz, set RBW = 1MHz, VBW = 10 Hz, Sweep:
Auto. If the emission is pulsed, modify the unit for continuous operation; use the settings shown above, then correct the
reading by subtracting the peak-average correction factor, derived from the appropriate duty cycle calculation. See
results in Radiated emissions section before.

8.3. EQUIPMENT CONFIGURATION
Packet type: =~ Random 05

Hopping sequence: 0 ON M OFF
Frequency range tested: C1 (see table in §2.1, the biggest frequency range table)
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8.4. SETUP

The EUT is placed in an anechoic chamber; levels have been corrected to be in compliant with Peak Output Power
measurement. The EUT is turn ON; the graphs of the restrict frequency band are recorded with a display line indicating
the highest level and other the 20dB offset below to show compliance with 15.247 (d) and 15.205. The emissions in
restricted bands are compared to 15.209 limits.

RBW: 100kHz

VBW: 300kHz

8.5. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Attenuator 10dB TECHNIWAVE - A7122273 09/17 09/18
Cable Measure - 36G A5329604 12/17 12/18
Thermo-hygrometer (C3) OREGON BAR206 B4204078 10/16 10/18
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 08/16 08/18
High Pass (1-15GHz) WAINRIGHT WHKX 3'8083/ 15G- | 7484035 05/17 05/19
Spectrum analyzer ROHDE & SCHWARZ FSV 30 A4060050 12/17 12/18

8.6. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
M None [ Divergence:
8.7. TEST SEQUENCE AND RESULTS

GRAPH / MODULATION.

Spectrum ué,:'

Ref Level 30.00 dBm  Offset 11.00 dB & RBW 100 kHz
Att 35 dB SWT 10,1 ms @ YBW 300 kHz Mode Sweep
@ 1Pk View

m1i[1] 22.89 dBm
927.66070 MM

0dBm r

0 dem

01 2890 dBm

Start 902.0 MHz 10001 pts Stop 928.0 MHz

Worst case: Cmax and dysplay line at 2.89dBm.
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Spectrum

Gl

Spectrum

Ref Level 15.40 dem
ALt 20 de

Offset 11,00 e @ RBW 100 kHz
SWT 10,1 ms @ VBW 300 kHz

Ref Level 10.01 dém

Offset 11,00 de @ RBW 100 kHz

Mode Sweep o aAtt 20dh  SWT  10.1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] -58.39 dBm|
104 150.0000 kHz|
D1 2.890 b
0 d
D1 2390 dBnr
od
10 d
-10 d
-20 d
20d
30 d
-20d
_40 d
-40 d
oot
¥k (LR T P " -50 d
L
-50 d
60 d i i
Start 9.0 kHz 10001 pts Stop 150.0 kHz ||| Start 150.0 kHz 10001 pts Stop 30.0 MHz |
Spectrum ] u%:[ Spectrum ] n%:
Reflevel 10.01 dem Offset 11.00 db @ RBW 100 kHz RefLevel 10.01 dBm  Offset 11.00 db @ RBW 100 kHz
o att 20de SWT 10.1ms @ VBW 300 kHz Mode Sweep lo Att 20dk  SWT  10.1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 23.31 dpfp)|
902.1380 MHz
D1 2890 dBm D1 2,890 dém
0 d 0 df
-10 dl -10 df
-20d -20 d
-20d -30 d
40 d -40 d w
-50 d 50 df | |

F1

|l start 30.0 MHz

10001 pts

Stop 740.0 MHz

Start 740.0 MHz

10001 pts

Spectrum

|

=

Ref Level 10.01 dBm

Offset 11,00 dB & RBW 100 kHz

Spectrum

|

Stop 905.0 MHz

(=]

Ref Level 10.01 dém

Offset 11,00 de ® RBW 100 kHz

lo att 20de  SWT  10.1ms @ ¥BW 300 kHz  Mode Sweep |@ att 20k SWT  10.1ms ® VBW 300 kiz Mode Sweep
(@ 1Pk View @ 1Pk View
‘ M5[1] -39.80 dBm| ‘
D1 2890 dBn 992.00205 MHZ
od M1[1] 23.06 dBm)| D1 2,890 dBm
927.68850 MHz] || 0 d
-10)
10d
20
-3 20 d
w2 o
T %} 14 v
. A ™ PO YO Y J‘ e I & ..Nll L v lu i -30 di
0
&0 -40d
71
|
Start 925.0 MHz 10001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
ML T 927.6685 MH2 23,06 dem
M2 T 959.9953 MHZ -38.70 dém
M3 1 069.4968 MHz -42.21 dém
[ 1 979.3958 MHz -42.44 dBm
ME 1 992.00205 MHz -39.80 dBm

Start 1.0 GHz

10001 pts Stop 1.3 GHz |
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Spectrum u%:( Spectrum n%v‘"

Ref Level 10,01 dem Offset 11.00de @ RBW 100 kHz Ref Level 10.01 dém  Offset 11,00 dB & RBW 100 kHz

lo att 20d8  SWT 10,1 ms @ VBW 300 k2 Mode Sweep lo_att 20de  SWT 30ms @ VBW 300 khz  Mode Swesp
[@ 1Pk View @ 1Pk View
M11[1] -49.72 dBm| M7[1] -53.34 dBm
od D1 2,690 dBm 1.8956054 GHz| D1 2,890 dBm 2.783070 GHz|
M1[1] -50.96 dm]| || @ @ m1[1] -51.59 dBm
i0d 1.7187330 GHz| 2.406010 GHz|
-10d
204
20d
a0 d @
0
404l 30 d
M4 | M5 ME 11
sod M2y vy M a0 dl
s il it ot .
S0 d | g,
Start 1.3 GHz 10001 pts Stop 2.0 GHz | Frne TP oot e
Marker fobiion
Type | Ref | Trc | X-value | Y-value | Function | Function Result [l5
T T 1713733 G2 5005 dBm Start 2.0 GHz 10001 pts Stop 5.0 GHz
mz 1 1.724403 GHz -53.17 dém Marker
M3 1 1.742601 GHz -54.23 dBm Type | Ref | Tre | X-value | Y-value |__Function Function Result
M4 1 1.766328 GHz -50.35 dBm N M1 1 2,40601 GHz 51,59 dBrm
M 1 1.804335 GHz -49.51 dBm 3 M2 1 2,4501 GHz -52.54 dBm
M6 1 1.824703 GHz -50.30 dem [YE] 1 2,5161 GHz -49,98 dém
M7 1 1.855429 GHz -52.21 dem M4 1 2.5338 GHz -45.03 dém
] 1 1.8818168 GHz -34.94 dBm M5 1 2.70688 GHz -50.97 dém
] 1 1,8853165 GHz -36.95 dBm - M6 1 2.73718 GHz -51.85 dBm
M1i0 1 1,8896761 GHz -40.21 dém 3 M7 1 2.76307 GHz -53.34 dBm
Spectrum ] nv::
Ref Level 10.01 dBm  Offset 11.00 db @ RBW 100 kHz
o att 20de  SWT 50ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
D1 2.890 dBm
od
-10d
20d
30d
-40d
S0 d
- | ‘ | ‘
Start 5.0 GHz 10001 pts Stop 10.0 GHz

Results:
See test results in §3.6.4

8.8. CONCLUSION

Band edge measurement performed on the sample of the product ARF8320D, SN: 1180400077, in configuration and
description presented in this test report, show levels below the FCC CFR 47 Part 15 and RSS-247 limits.
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9. OCCUPIED BANDWIDTH

9.1. ENVIRONMENTAL CONDITIONS

Date of test : March 26, 2018

Test performed by : Gaétan DESCHAMPS
Atmospheric pressure (hPa) : 1080

Relative humidity (%) : 23

Ambient temperature (°C)  : 32
9.2. EQUIPMENT CONFIGURATION

Packet type:  1-DH5/ 2-DH5 / 3-DH5 worst case presented
Hopping sequence: O ON 0 OFF

9.3. SETUP

M Conducted measurement:

The EUT is turned ON and connected to measurement instrument; the center frequency of the spectrum analyzer is set
to the fundamental frequency. The captured power is measured and recorded; the measurement is repeated until all
frequencies required were complete.

Offset: Attenuator+cable 11dB

[l Radiated measurement:

The EUT is turned ON and connected to measurement instrument; the center frequency of the spectrum analyzer is set
to the fundamental frequency. The captured power is measured and recorded; the measurement is repeated until all
frequencies required were complete.

Measurement Procedure:

1. RBW used in the range of 1% to 5% of the anticipated emission bandwidth
. Set the video bandwidth (VBW) = 3 x RBW.

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

. OBW 99% function of spectrum analyzer used

NO O WN

TEST REPORT
N° 154198-717711-A Version : 02 Page 42/46



9.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Attenuator 10dB TECHNIWAVE - A7122273 09/17 09/18
Cable Measure - 36G A5329604 12117 12/18
Thermo-hygrometer (C3) OREGON BAR206 B4204078 10/16 10/18
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 08/16 08/18
Receiver 20Hz — 8GHz ROHDE & SCHWARZ ESU8 A2642019 12117 12/18

9.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

M None (1 Divergence:
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9.6.

Packet type:
Hopping sequence:

Random 05

0 ON

TEST SEQUENCE AND RESULTS

M OFF

Frequency range tested: C1 (see table in §2, same modulation for each frequency range table)

Channel
0 . .
99% Occupied Bandwidth
Channel Frequency (kHz)
(MHz)
Cmin 902.188 235.7
Cmid 912.313 237.3
Cmax 927.688 237.3
Spectrum u%:\ Spectrum n%:
Ref Level 30.00 dBm Offset 11.00dB @ RBW 3 kHz Compatible FSU Ref Level 30.00 dBm  Offset 11.00 dB @ RBW 3 kHz Compatible FSU
o att 45dB_ SWT 6323 ps ® VBW 10 kHz _Mode Auto FFT__Input 1 DC lo_att 45 dB  SWT_ 632.3 ps @ VBW 10 kHz _ Mode Auto FFT__ Input 1 DC
[0 1Pk Max O 1Pk View
M1[1] 16.54 dBm| Mi[1] 16.70 dBm
902.2839750 MHz] 912.4089750 MHz|
20d OccBw M 235. kHz||f 20 d OccBw 1 237.300000000 kHz|
|
10 Ty T2 1od 1 T2
v x ¥ v
od od
-10d -10d
20d -20d
-30 df =30 df
¢t -40d
-50d 50 d
%0d 60 d
CF 002.188 MHz 10000 pts Span 500.0 kHz ||| CF 912.313 MHz 10000 pts Span 500.0 kHz
Spectrum “%“
Ref Level 30.00 dm  Offset 11.00dB @ RBW 3 kHz Gompatible FSU
o att 45dd  SWT 6323 ps @ VBW 10 kHz _Mode Auto FET__Input 10DC
1Pk view
CITEN] 16.41 dBm|
927.7839750 MHZ|
20 d occBw M 237.300000000 kHz|
i
10 df
T
¥ Tvz
0d
-10d
204
304
-40d
50d
50 d
CF 927.688 MHz 10000 pts Span 500.0 kHz
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10.

ANNEX 1 (GRAPHS)

RADIATED EMISSIONS

Graph name: Emr#1 Test configuration:
I(?:Ilr:slg- FCC CPRAY PartsC (H+V) - Configuration 1 <1GHz

Frequency range: [30MHz - 1GHz]

Antenna polarization: Horizontal & Vertical RBW : 100kHz
Azimuth: 0° - 360° VBW : 300kHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/3.0m/
FCC/FCC CFR47 Part15C - Classe: - QCréte/3.0m/
FCC/FCC CFRA47 Part15C - Classe: - Créte/3.0m/
Niveau (Suspect Manuel) (Verticale)
— Mes.Peak (Horizontale)
Mes.Peak (Verticale)
120 .
dBuV/m -
|
]
o T
W Wy
il g
R HT
[, MMA““WWWW‘/r»NW\"
w%m"“’“«*«w»mm e il A A i P
0
30MHz 1GHz
Fréquence
Spurious emissions
Frequency (MHz) Peak Level (dBpV/m) Polarization
656.293 39.0 Vertical
839.546 50.4 Vertical
893.876 52.8 Vertical
902.211* 117.0 Vertical
905.214* 117.7 Vertical
926.960" 111.3 Vertical
928.007* 63.4 Vertical
933.580 52.8 Vertical
942.515 51.3 Vertical
960.004 48.2 Vertical
*Carrier frequency
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1. UNCERTAINTIES CHART

Incertitude élargie | Incertitude
laboratoire / limite du CISPR
Type de mesure / Kind of measurement Wide uncertainty | CISPR
laboratory uncertainty limit
(k=2) + x ty
Mesure des perturbations conduites en tension sur le réseau d’énergie 351 dB 3.6 dB
Measurement of conducted disturbances in voltage on the power port ) )
Mesure des perturbations conduites en tension sur le réseau de télécommunication 396 dB A I'étude /
Measurement of conducted disturbances in voltage on the telecommunication port. ) Under consid.
Mesure des perturbations discontinues conduites en tension 345 dB 36dB
Measurement of discontinuous conducted disturbances in voltage ) )
Mesure des perturbations conduites en courant 3.09 dB A I'étude /
Measurement of conducted disturbances in current ) Under consid.
Mesure du champ électrique rayonné sur le site en espace libre de Moirans 5.20 dB 6.3 dB
Measurement of radiated electric field on the Moirans open area test site ) )

Les valeurs d’incertitudes calculées du laboratoire étant inférieures aux valeurs d’incertitudes limites établies par la norme, la conformité de
I'échantillon est établie directement par les niveaux limites applicables. / The uncertainty values calculated by the laboratory are lower than limit
uncertainty values defined by the standard. The conformity of the sample is directly established by the applicable limits values.
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