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1. TEST PROGRAM

References

47 CFR Part 15.247 (2023)

RSS 247 Issue 2

RSS Gen Issue 5

KDB 558074 D01 DTS Meas Guidance v05r02 i

YVVVVVYY

ANSI C63.10 (2013)

Radio requirement:

KDB 662911 D01 Multiple Transmitter Output v02r01>

Clause - Test Description

Test result - Comments

Occupied Bandwidth ISED PASS
6dB Bandwidth FCC & ISED PASS
Maximum Conducted Output Power FCC & ISED PASS
Power Spectral Density FCC & ISED PASS
Unwanted Emissions in Non-Restricted Frequency Bands FCC & ISED PASS
Unwanted Emissions in Restricted Frequency Bands FCC & ISED PASS
Receiver Radiated Emissions ISED PASS(2)
AC Power Line Conducted Emission FCC & ISED PASS

This table is a summary of test report, see conclusion of each clause of this test report for detail.

(1) Limited program

(2) Testing covered the receive mode, and receiver spurious emissions are considered to be the same as transmitter.

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
NA: Not Applicable

NP: Test Not Performed
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2. EQUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER)

2.1. HARDWARE IDENTIFICATION (EUT AND AUXILIARIES):

Equipment under test
Model under test:

(EUT):

EFA2

Serial Number:

None

Dimensions:

24,8mm diameter/40,1mm height

Type: Table-Top
Power supply:
Name Type Rating Reference / Sn Comments
Supply1 Battery 3.7Vdc / /
Supply2 DC 5Vdc 2A / /
NC: Not communicated by provider
TEST REPORT
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Inputs/outputs - Cable:

Length | Declared .
Access Type used (m) <3m Shielded Comments
Supply2 USB cable 0.9 Yes Yes /
NC: Not communicated by provider
Auxiliary equipment used during test:
Type Reference Sn Comments
Laptop LENOVO L460 / /
AC/DC PSU LENOVO /
Development map ARM mbed L460 Used for the configuration of the

product

AC/ DC Switching Adapter

SQOY-0200500EU

100-240Vac 56/60Hz

NC: Not communicated by provider
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Equipment information (declaration of provider):

Bluetooth Low Energy:

v5.2

Chipset

nRF52832

Frequency band:

[2400 — 2483.5] MHz

Spectrum Modulation:

DSSS (Tested like it — international agreements)

Number of Channel: 40

Spacing channel: 2MHz
Channel bandwidth: 1MHz
Antenna Type: Internal

Antenna connector:

Permanent internal

Antenna requirements §15.203

Conducted Method (welded connection, according to manufacturer's requirements)

Transmit chains:

1

Receiver chains

1

CHANNEL PLAN

Channel Frequency (MHz) Channel Frequency (MHz)

Cmin: 0 2402 Cmid: 20 2442

1 2404 21 2444

2 2406 22 2446

3 2408 23 2448

4 2410 24 2450

5 2412 25 2452

6 2414 26 2454

7 2416 27 2456

8 2418 28 2458

9 2420 29 2460

10 2422 30 2462

11 2424 31 2464

12 2426 32 2466

13 2428 33 2468

14 2430 34 2470

15 2432 35 2472

16 2434 36 2474

17 2436 37 2476

18 2438 38 2478

19 2440 Cmax: 39 2480

DATA RATE
Available Da&zs:)t e Modulation Type Worst Case Modulation

M 0.25 GFSK (1MHz) O
M 1 GFSK (1MHz) ]
O 2 GFSK (2MHz) O
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Antenna Characteristic

Antenna reference Gain (dBi) Frequency Band (MHz) Impedance(Q)
P/N 2450AT18B100 0.5 2400 - 2500 50
Hardware information
Highest internal frequency (PLL, Quartz, Clock, Microprocessor...): | Fhighest: 32 MHz
Firmware (if applicable): V: v1.0.0
Software (if applicable): V: v1.1.1
Equipment intended: Portable
Type of equipment: Stand-alone
Equipment sample: Production model
Duty cycle: Continuous duty
Tmin: 2°C
Operating temperature range: Thom: 20°C
Tmax: 45 °C
Vmin (85% Vnom): 3V
Operating voltage: Vnom: 3.6V
Vmax (115% Vnom): 4.2V

NC: Not communicated by provider
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2.2, RUNNING MODE

Test mode Description of test mode
Permanent emission with modulation on a fixed channel in the data rate that produced the highest power.
Following commands with the specific test software “J-Link RTT Viewer” are used to set the product, see
f%[ the command used during test.
B J-Link RTT Viewer V7.82
File Terminals |nput Logging Help
All Terminals Terminal 0
Test mode 1
e Set transmission power (840B) Tx power +4dB
e Start a PRBS9 transmission (8094) Transmitter test 2402 MHz
e Start a PRBS9 transmission (9494) Transmitter test 2442 MHz
e Start a PRBS9 transmission (A794) Transmitter test 2480 MHz
e Stop a transmission (C000) and return number of packet received
e Reset (0000)
e Start a PRBS9 RX Channel Min : 4094 (hexadecimal)
e Seta PRBS9 Channel Max : 6794 (hexadecimal)
Test mode 2 Permanent reception
Test Running mode
Occupied Bandwidth Test mode 1
6dB Bandwidth Test mode 1
Maximum Conducted Output Power Test mode 1
Power Spectral Density Test mode 1
Conducted Spurious Emission at the Band Edge Test mode 1
Unwanted Emissions in Non-Restricted Frequency Bands Test mode 1
AC Power Line Conducted Emission Test mode 1
Unwanted Emissions in Restricted Frequency Bands Test mode 1

Receiver Radiated Emissions

Test mode 2 (1)

(1) Testing covered the receive mode, and receiver spurious emissions are considered to be the same as transmitter.
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2.3. EQUIPMENT LABELLING

Label
None

2.4. EQUIPMENT MODIFICATIONS DURING THE TESTS
None
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

Example:

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+7.4+1.1-29=232dBuV/m

The 32 dBuV/m value can be mathematically converted to its corresponding level in pV/m.

Level in yV/m = Common Antilogarithm [(32dBuV/m)/20] = 39.8 yV/m.

2.6. TEST DISTANCE EXTRAPOLATION - FCC/ISED

The field strength is extrapolated to the new measurement distance using formula from FCC Part15.31 (f) and §6.5-6.6
RSS-GEN:

Below 30MHz,

i
FSIimit = FSmax —40]0g[&}
measure

Above 30MHz,

measure

FSlimit = FSmax _20]0}{&]
Where:
FSimitis the calculation of field strength at the limit distance, expressed in dBuV/m
FSnax is the measured field strength, expressed in dBuV/m
dmeasure IS the distance of the measurement point from the EUT
dimit is the reference limit distance
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2.7. 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.

2.8. METHOD TO DETERMINATE THE SPURIOUS RADIATED EMISSION

The Normalized Site Attenuation (NSA) is added to the maximum values observed during the azimuth search in order to
obtain the spurious radiated emission. For spurious above -6dB from the limit found with the NSA, the Substitution Method
is applied.

The substitution antenna replaces the equipment under test (EUT) for Effective Radiated Power (ERP) or Effective
Isotropically Radiated Power (EIRP) measurement following the standard. Power is measured for a high level and
calculated for the same level of radiated field strength obtained on the measuring antenna and EUT.
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3. OccuPIED BANDWIDTH

3. TEST CONDITIONS

Date of test . September 12, 2023
Test performed by : Majid MOURZAGH
Relative humidity (%) 0 39

Ambient temperature (°C) 1 23
3.2 TEST SETUP

The Equipment Under Test is installed in an anechoic chamber.
Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, 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.

Test Procedure:
ANSI C63.10 § 6.9.2 and RSS-Gen Issue 5 § 6.7

o 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

O O O O O O

(: Spectrum analyser

or Or
EUT EMI receiver

Test setup of Occupied Bandwidth
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Photo of Occupied bandwidth

3.3. LIMIT

None

3.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED

Description Manufacturer Model Identifier Cal_Date Cal_Due
Attenuator 10dB AEROFLEX _ A7122269 07/23 07/25
Full Anechoic Room SIEPEL _ D3044024
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 09/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 11/23
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Multimeter - CEM FLUKE 189 A1240171 09/21 09/23
3.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
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3.6. RESULTS

Occupied Bandwidth

Spectrum by Spectrum u;:n
Ref Level 3.57 dém  Offset 12.30 dB & RBW 20 kHz Ref Level 1.95 dBm Offset 12,30 dB @ RBW 20 kHz
|& Att 0de  SWT 94.8 us @ YBW 100 kHz Mode Auto FFT [ Att 10cdB  SWT 94.8 U5 @ YBW 100 kHz Mode Auto FFT
@ 1Pk Yiew @ 1Pk view
0 dBm M1[1] -6.28 dBm)| 0 M1[1] -6.72 dBm|
E 2.402005200 GHz /JR 2.442002000 GHz
10ds AWA\’A R_ Occ Bw 1.043200000 MHz| 10d "W"VV oce Bw 1.045600000 MHz|
T2 A W 1E
T -20de T
-20 dem w\/\ w‘\’\
a0 db -30 dem / \J\
-4nd f/ \J\\J M A -40dp J\/ [iNa¥LN
504 .\f\] W\\\ s0d
B [
70 d -7od
a0 d -g0d
a0 db o0 de
CF 2.402 GHz 5000 pts Span 4.0 MHz CF 2.442 GHz 5000 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value [ Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.4020052 GHz -6.28 dBém M1 1 2.442002 GHz -6.72 dbm
T1 1 2.4014932 GHz -23.24 dBm 0cc B 1.0432 MHz T1 1 2.4414932 GHz -23.71 dBm Occ Bw 1.04E56 MHz
T2 1 2.4025364 GHz -20.80 dBm T2 1 2.4425388 GHz -21.21 dBm
i ] [T X i ] [T ]
Date: 12.SEP.2023 14:03:35 Date: 12.SEP.2023 14:05:46

Spectrum

(=

Ref Level 1.02 dBm
10 dB

Offset

|& Att SWT

12.30 dB & RBW 20 kHz
94.8 ps @ YBW 100 kHz

Mode &uto FFT

@ 1Pk Wiew

1

M1[1] -7.01 dBm)|

2.479999600 GHz

T

TV

Oce Bw
W i)

1.049600000 MHz

%

Y

iXaWiN

kY

CF 2.48 GHz

5000 pts

Span 4.0 MHz

Marker

Type | Ref | Trc | X-value |

y-value |

Function |

Function Result |

M1 1
T1 1
T2 1

2.4799996 GHz
2.47949 GHz
2.4805396 GHz

-7.01 dBm
-23.60 dBm
-21.50 dBm

0cc Bw 1.0496 MHz

)i

)

Date: 12.SEP.2023

Channel

Occupied Bandwidth

(MHz)

Cmin

1.043

Cmid

1.046

Cmax

1.050

3.7. CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product EFA2, Sn: None, in configuration
and description presented in this test report, show levels compliant to the RSS-GEN limits.
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4. 6DB BANDWIDTH

41. TEST CONDITIONS

Date of test . September 12, 2023
Test performed by : Majid MOURZAGH
Relative humidity (%) 0 39

Ambient temperature (°C) 1 23
4.2, TEST SETUP

The Equipment Under Test is installed in a climatic chamber.

Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, 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.

Test Procedure:

KDB 558074 D01 DTS Meas Guidance v05r02 § 8.2
Set resolution bandwidth (RBW) = 100kHz.

Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

O O O O O 0O

Measure the maximum width of the emission that is constrained by the frequencies associated with the two outermost amplitude points (upper

and lower) that are attenuated by 6 dB relative to the maximum level measured in the fundamental emission. Compare the resultant bandwidth

with the RBW setting of the analyzer.

O

EUT

Spectrum analyser
Or
EMI receiver

Test setup of 6dB Bandwidth
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Photo of 6dB bandwidth

4.3. LIMIT

Frequency range

6dB bandwidth

902-928MHz

2400MHz to 2483.5MHz >500kHz
5725-5850 MHz
4.4. TEST EQUIPMENT LIST
TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due
Attenuator 10dB AEROFLEX _ A7122269 07/23 07/25
Full Anechoic Room SIEPEL _ D3044024
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 09/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 11/23
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
SMA 1.5m SUCOFLEX 18GHz Ab5329864 09/22 09/23
Multimeter - CEM FLUKE 189 A1240171 09/21 09/23
4.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
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4.6. RESULTS

6dB Bandwidth
Cmin Cmid

Spectrum “g‘ Spectrum :2:1

Ref Level 7.08 dem oOffset 12.30 dB @ RBW 100 kHz Ref Level -5.25 dBm @ RBW 100 kHz
lo att 10de  swT 13 ps @ VBW 300 kHz _ Mode Auto FFT att 1008 SWT 19 s @ YBW 300 khz _ Mode Auto FFT
@17k View (@ 17K View
B MI[1] 114 dBm od B MI[1] ~13.50 dBm
0d 2.402004720 GHz 2.442004070 GHz
B/V/ Fip 6.00 de g el B 6.00 dg|
104 689.070000000 kHz 20 dBm B 696.930000000 kHz
Q f;}t{m' 3485.9 Q fattor 3503.9]
o -30 dBm
od -0 dBm

-40 dBm:
éﬁu\/

50 dB -70.d
0de -80d
a0 dB -90d
90 d -100 df
GF 2.402 GHz 30000 pts Span 4.0 MHz CF 2.442 GHz 30000 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.40200473 GHz -1.14 dBm ndB down 689.07 kHz M1 1 2.44200407 GHz -13.59 dBm ndB down 696,93 kHz
T1 1 240165713 GHz -7.14 dBm ndB 6.00 dB T1 1 2.44166233 GHz -19.59 dBm ndB 6.00 dB
T2 1 2,4023462 GHz -7.14 dBm Q factor 3485.9 Tz 1 2.44235927 GHz -19.59 dBm Q factor 3503.9
i ] [ EEERRRE ] il ] [ EEERRRE 1
Date: 12.SEP.2023 14:03:58 Date: 12.SEP.2023 14:07:19

Cmax Configuration: BLE - 1MBits/s
Spectrum [@

Ref Level 7.77 dém  Offset 12.30 dB @ RBW 100 kH; i imi
& A‘tat o 10 urg swsTE 10 ps @ VBW 200 kHz Mode Auto FFT Channel 6dB BandWIdth lelt
@ 1Pk View (MHZ) (MHZ)

M1[1] -1.77 dBm|
0d 2 2.480002730 GHz
}1/\”/ JeB 6.00 dB|
-10d 708 kHz
Q fasgor 3502.8
-20dB
-a0d \

Cmin 0.689 >0.5

-40 di \
=08

-60 di

80 de Cmid 0.697 >0.5

-80 dB
CF 2.48 GHz 30000 pts Span 4.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
M1 1 2.48000273 GHz -1.77 dBm nde down 708.0 kHz
T1 1 2.47965767 GHz -7.77 dBm ndB 6.00 dB
T2 1 2.48036567 GHz -7.77 dbm Q factor 35028

[ I ] [ ] Cmax 0.708 >0.5

Date: 12.SEP.2023 14:00:20

4.7. CONCLUSION

6dB Bandwidth measurement performed on the sample of the product EFA2, Sn: None, in configuration and description
presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS 247 limits.
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5. MaxiMmum CONDUCTED OuUTPUT POWER

5.1. TEST CONDITIONS

Date of test . September 12, 2023
Test performed by : Majid MOURZAGH
Relative humidity (%) 0 39

Ambient temperature (°C) 1 23
5.2. TEST SETUP

The Equipment Under Test is installed in an anechoic chamber.
Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, 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.

Test Procedure used: KDB 558074 D01 DTS Meas Guidance v05r02 § 8.3.1.1
KDB 558074 D01 DTS Meas Guidance v05r02 § 8.3.1.1

This procedure shall be used when the measurement instrument has available a resolution bandwidth that is greater than the DTS bandwidth.
Set the RBW = DTS bandwidth.

Set VBW 2= 3 x RBW.

Set span 2 3 x RBW

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.

O O OO OO0 O0OOo

Spectrum analyser
EUT Or
EMI receiver

Test setup of Maximum Conducted Output Power
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Photo of Maximum Conducted Output Power

5.3. LIMIT

Frequency range

Maximum Conducted Output Power

902-928MHz
2400MHz to 2483.5MHz <30dBm*
5725-5850 MHz
*Remark: Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi
5.4. TEST EQUIPMENT LIST
TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due
Attenuator 10dB AEROFLEX _ A7122269 07/23 07/25
Full Anechoic Room SIEPEL _ D3044024
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 09/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 11/23
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Multimeter - CEM FLUKE 189 A1240171 09/21 09/23
5.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
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5.6. RESULTS

Maximum Conducted Output Power
Cmin Cmid
Spectrum @ Spectrum [@
Ref Level 0.07 B O ST S B T Ref Level 8.77 dém _ Offset 12.30 dB @ RBW 1 MHz
lo att 10dB SWT 1.9 s ® YBW 3 MHZ  Mode FFT Att 15d8  SWT 19ps @ VBW 3 MRz Mode FPT
® 1Pk View @ 1Pk View
M1[1] ~0.92 dBm M1[1] -1.25 dBm
od 1 2.40 GHz od F_/_Y*_N“Ll“ 2.4422602500 GHz
] — | " —
.10 dB 10
e ,zndn/
-30 e -30 dem
and -40 dB
-50 de -50 dBm
-60 -60 dBm
70d 70
-a0d a0 ds
CF 2.402 GHz 30000 pts Span 3.0 MHz CF 2.442 GHz 30000 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 2.4D226955 GHz ~0.92 dém b n ER P T ST
il ] [ EEERRRE ] i ] T
Date: 12.SEP.2023 14:04:20
Date: 12.SEP.2023 14:14:14
Cmax Configuration: BLE - 1MBits/s
(Spectrum ) (=) Offset Ant Conducte Limit
RefLevel 8.33 dém Offset 12,30 dB @ RBW 1 MHz cab|e+At ntenna d imi
lo att 10 de SWT 1.9 ps ® VBW 3 MHz  Mode FFT Channel Gain
@ 1Pk view t . Power
MI[1] “1.67 dBm) (dB|) (dBm)
od Mt 2.4802589500 GHZ (dB) (dBm)
| "] I
-10d
/znd"/
04 Cmin 12.3 0.5 -0.92 30
-40 de
50 de
-60d
7o Cmid 12.3 0.5 -1.25 30
-0 de
CF 2.48 GHz 30000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.48025855 GHz ~1.67 dém
i ] ARNNNANED Cmax 12.3 0.5 -1.67 30
Date: 12.SEP.2023 14:00:40

5.7. CONCLUSION

Maximum Output Conducted Power measurement performed on the sample of the product EFA2, Sn: None, in
configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS

247 limits.
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6. POWER SPECTRAL DENSITY

6.1. TEST CONDITIONS

Date of test . September 12, 2023
Test performed by : Majid MOURZAGH
Relative humidity (%) 0 39

Ambient temperature (°C) 1 23
6.2. TEST SETUP

The Equipment Under Test is installed in an anechoic chamber.
Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, 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.

Test Procedure used: KDB 558074 D01 DTS Meas Guidance v05r02 § 8.4 (Method PKPSD)

KDB 558074 D01 DTS Meas Guidance v05r02 § 8.4 (Method PKPSD)
Subclause 11.10 of ANSI C63.10 is applicable

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

O OO O0OO0OO0OO0OO0OO0OO0OO0

( : Spectrum analyser

or Or
EUT EMI receiver

Test setup of Power Spectral Density
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Photo of Power Spectral Density

6.3. LIMIT
Frequency range Power Spectral Density
902-928MHz
2400MHz to 2483.5MHz <8dBm / 3kHz *
5725-5850 MHz

*Remark: Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

6.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due
Attenuator 10dB AEROFLEX _ A7122269 07/23 07/25
Full Anechoic Room SIEPEL _ D3044024
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 09/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 11/23
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Multimeter - CEM FLUKE 189 A1240171 09/21 09/23
6.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
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6.6. RESULTS

Power Spectral Density
Cmin Cmid
Spectrum @ Spectrum @

Ref Level -14.21 dBm _ Offset 12.30 B @ RBW 3 kHz i:’: Level -7.27 ;l?jma g\f;frﬂt 223‘132 & & s:m 13 t:z
| att 10de  SWT 632 us @ VBW 10kHz  Mode FFT s ® 2 Mode FFT
@ 1Pk Max @17k Max
1ode mM1[1] -16.87 dBm
M1[1] -16.59 dBm I
-20 dem 4 ’\,v W AVIWM V“ 5.4019673205 CHzZ| T 2.4419842315 GHz
ﬂ"\-\ ﬂﬂ }VW\N \NM\./ ﬂ f\ -20 dBm f A |
s LY J ‘ WVt o s m /W\N el WWWWW f[ ik
- ' U‘u‘ﬂ “IM'RI (i T ! ! I J'ﬁ,ll\vm et
1 if ] i Vu‘f:
Hdod
s0d
sode
-60 d
-50 dem
70d
70d
-80 dBi
a0 dB -50 dem
100 dBm -30 dem
-110de -100d
CF 2.402 GHz 30000 pts Span 1.033605 MHz CF 2.442 GHz 30000 pts Span 1.045395 MHz
Marker ———
Type | Rof | Trc ¥-value l Y-value | Function | Function Result ‘ Type | Ref | Trc | X-value Y-value | Function | Function Result |
= : BRI Z16.59 dérm M1 1 2.441984232 GHz 16,87 dem
J ) T il J [T

Date: 12.SEP.2023 14:04:45
Date: 12.SEP.2023 14:15:40

Cmax Configuration: BLE - 1MBits/s

Spectrum [@ Offset Antenna Power Limit

e T SR T e Channel | Cable+At | &t | Spectral
@ 1Pk Max t Density

i S (dBi)

08 e VXWM{V 2.4799673080 GHz| (dB)
e |

(dBm)

(dBm)

ﬂ ‘mhmwv MAWV
s s Cmin 12.3 0.5 -16.59 30

50 dom Cmid 12.3 0.5 -16.87 30

-100 dB

-110d
GF 2.48 GHz 30000 pts Span 1.062 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.479967308 GHz -17.34 dbm

il ] [ R ] Cmax 12.3 0.5 -17.34 30

Date: 12.SEP.2023 14:01:02

6.7. CONCLUSION

Power Spectral Density measurement performed on the sample of the product EFA2, Sn: None, in configuration and
description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS 247 limits.
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7. UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS

7.1. TEST CONDITIONS

Date of test . September 12, 2023
Test performed by : Majid MOURZAGH
Relative humidity (%) 0 39

Ambient temperature (°C) 1 23
7.2. TEST SETUP

The Equipment Under Test is installed in an anechoic chamber.
Measurement is performed with a spectrum analyzer in conducted method.

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

Test Procedure:
KDB 558074 D01 DTS Meas Guidance v05r02 § 8.5

( : Spectrum analyser

or Or
EUT EMI receiver

Test setup of Unwanted emissions in non-restricted frequency bands
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Photo of Unwanted emissions in non-restricted frequency bands

7.3. LIMIT

All Spurious Emissions must be at least 20dB below the Fundamental Radiator Level at the Band Edge of operating
frequency band and in non-restricted bands.

7.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due

Attenuator 10dB AEROFLEX _ A7122269 07/23 07/25

Full Anechoic Room SIEPEL _ D3044024
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 09/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 11/23
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Multimeter - CEM FLUKE 189 A1240171 09/21 09/23

7.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

None
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7.6. RESULTS

7.6.1. At the band edge
Unwanted emissions in non-restricted bands at the band edge
Configuration: BLE - 1MBits/s
Cmin / max
Lower band edge

RADIATED EMISSIONS

Graph name: Emr#9 Test configuration:
Limit: FCC QFR47 15.205 _ _ _ .
Restricted bands of operation | (H+V) - Cmin- TX mode - Automatic Axis
Class: 1
Frequency range: [2.385GHz - 2.405GHz]
Antenna polarization: RBW : 100kHz to 1MHz
Azimuth: 0° - 360° VBW : 300kHz to 3MHz

FCC/FCC CFR47 15.205 Restricted bands of operation - Classe:1 - Moyenne/3.0m/
FCC/FCC CFR47 15.205 Restricted bands of operation - Classe:1 - Créte/3.0m/
Peak (Suspect Manuel) (Horizontale)

Peak (Suspect Manuel) (Verticale)

Avg (Suspect Manuel) (Honzontale)

Avg (Suspect Manuel) (Verticale)

Peak (Horizontale)

Peak (Verticale)

Avg (Honzontale)

Avg (Verticale)

700 |
dBpvim

| e o it et » .‘.\".
- i RE—" , ""Mm,

0
1
2 385GHz 2.405GHz

Fréquence

Spurious emissions
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Higher band edge

FCC/FCC CFR47 15.205 Restricted bands of operation - Classe:1 - Moyenne/3.0m/
FCC/FCC CFR47 15.205 Restricted bands of operation - Classe:1 - Créte/3.0m/
Peak (Horizontale)

Avg (Horizantale)

100
dBpVim
ol ...\\‘\ ; i "
= b
>y .
.A‘“"‘M¢- O f
e i PTOR  ommmrmemaomesen
0
|2 478GHz 2.485GHz
Fréquence
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7.6.2. Non restricted frequency bands
Unwanted emissions in non-restricted bands
Configuration: BLE - 1MBits/s
Cmin / Cmid / Cmax

( ] [=:
Spectrum N

Ref Level 7.25 dBm  Offset 12.30 dB & RBW 100 kHz

ALt 10de  SWT 113.8 ps @ VBW 300 kHz Mode FFT
@14P Yiew@2Pk Yiew@3Pk Yiew
ML M5 M1[1] 30.77 dBm
0 dem ¥ 2.40200500 GHz
ﬁ ﬁ Ma[3] 1.76 dBm
-10 dBm J H 2.48000500 GHz
-20 dBm J J ‘ \
-30 dBm f q r 1 R
-40 dBm r
B | ]

-90 dBm Fil -
Start 2.39 GHz 30000 pts Stop 2.49 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function Function Result |
M1 1 2.402005 GHz -0.77 dBém
D2 M1 1 -2.005 MHz -57.81 dB
M3 ] 2.480005 GHz -1.76 dBm
D4 M3 3 3,495 MHz -50.68 dB
M5 2 2.4420117 GHz -1.43 dBém
( i | I T
Date: 12.SEP.2023 14:25:00
Frequency Level Limit
(MHz) (dBc) (dBc)
2400 -57.81 -20.0
2483.5 -50.68 -20.0

7.7. CONCLUSION

Unwanted emissions in non-restricted bands and at the band edge measurement performed on the sample of the product
EFA2, Sn: None, in configuration and description presented in this test report, show levels compliant to the 47 CFR

PART 15.247 & RSS 247 limits.
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8. AC POWER LINE CONDUCTED EMISSIONS

8.1. TEST CONDITIONS

Date of test . September 14, 2023
Test performed by : Majid MOURZAGH
Relative humidity (%) 1 40

Ambient temperature (°C) 1 23
8.2. TEST SETUP

Test procedure:
M ANSI C63.10 & FCC Part 15 subpart C

The EUT and auxiliaries are set 80cm above the ground on the non-conducting table (Table-top equipment) at 80cm from
the LISN, the cable has been shorted to 1meter length. The distance between the EUT and the vertical ground plane is
40cm. Measurement is made with a receiver in peak mode. This was followed by a Quasi-Peak, i.e. CISPR measurement
for any strong signal. If the average limit is met when using a Quasi-Peak detector, the EUT shall be deemed to meet
both limits and measurement with the average detector is unnecessary. Interconnecting cables and equipment's were
moved to position that maximized emission. The EUT is powered like specified in following table, through a LISN
(measure); auxiliaries are powered by another LISN.

Type Measurement performed:
M AC / O DC (Auxiliary used) M 120VAC/60Hz M 240VAC/50Hz
M USB (Laptop auxiliary) [0 120VAC/60Hz (Laptop auxiliary) [J 240VAC/50Hz (Laptop auxiliary)

Spectrum analyser
Or
EMI receiver

Pulse
Limiter

Test setup of AC Power Line Conducted Emissions

TEST REPORT
N°19798078-792767-A(FILE#5506002) Version : 02 Page 29/57



Photograph of AC Power Line Conducted Emissions powered with USB laptop
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Photograph of AC Power Line Conducted Emissions powered with AC/DC adapter
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8.3. LIMIT

Frequency range Level Detector
66dBuV to 56pV* QPeak
0,15kHz t0 0,5MHz 564BLV to 46uV" Average
56dBuV QPeak
0,5MHz to 5MHz 46dBuV Average
60BpvV QPeak
5MHz to 30MHz 50dBpV Average
*Decreases with the logarithm of the frequency
8.4. TEST EQUIPMENT LIST
TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due
BAT EMC NEXIO v3.21.0.32 L1000115
Cable + self _ _ A5329578 05/22 05/24
EMC comb generator LCIE SUD EST _ A3169098
LISN ROHDE & SCHWARZ ENV216 C2320291 07/23 07/24
Receiver 20Hz — 8GHz ROHDE & SCHWARZ ESU8 A2642019 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
Transient limiter ROHDE & SCHWARZ ESH3-Z2 A7122204 08/22 08/24
8.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
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8.6. TEST RESULTS

Measurements are performed on the phase (L1) and neutral (N) of the power line.

CONDUCTED EMISSIONS

Test configuration:

Graph name: Emc#1
Limit: FCC CFR47 Part15C
Class: B

STUART_with Laptop 240VAC 50Hz_ Phase

Frequency range: [150kHz - 30MHZz]

Voltage / Frequency:

RBW: 10kHz | VBW:  30kHz

Line:

Trace color & detector: PEAK AVG

100
dBpv

ECCIFCC CFR4T Part15C - Classe:B - O-Peak!

FCC/FCC CPR4T Part15C - Classe:B - Avgd

hy
‘| | || -’-.
Vi . ,'ll'-" o i ll.\ e ‘,~‘I o I || II | uf |'$q|§,, Wi L"l ik rL,uJIL'\ ey \
R Y Moy ol Ay
UVViSL a*" I I Ilf u H“M N, R -'- q' fi! it Ao W '. U'
| A I R i e M A W U-q, e ) " & /Y
/ '-.: | ,_'l' I .‘f|| ."'u-'.il J,u | I' W 4—‘1. J\b 1| ‘,f““‘j(ll""._ ll |' “‘ | Jf"‘ .v.' ‘&‘J-ll W
v ! .u, i I r'_|“' | J’. )
I ‘u p\" \1 e
Y
0
150kHz 30MHz
Fréquence
Spurious emissions
. QPeak- . CISPR.AVG-
Frequency Lim.QPeak . CISPR.AVG |Lim.CISPR.AV |, .
QPeak (dBpV Lim.QPeak Lim.CISPR.AV
(MHz2) (dBuV) | d4Buv) Y (dBpV) G (dBpuV) b
0.170 46.2 65.0 -18.7 25.0 55.0 -29.9
0.674 34.1 56.0 -21.9 26.9 46.0 -19.1
1.312 31.5 56.0 -24.5 25.5 46.0 -20.5
6.900 32.2 60.0 -27.8 26.0 50.0 -24.0
18.384 37.1 60.0 -22.9 31.0 50.0 -19.0
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CONDUCTED EMISSIONS
Graph name: Emc#2 Test configuration:
'c':'l';‘s'ts ECC CFRA47 Part15C | ryART with Laptop 240VAC 50Hz_ Neutral
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: RBW: 10kHz | VBW:  30kHz
Line: Trace color & detector: PEAK AVG
100
dBpv
\ ] FCCIFCC CFRAT Part15C - Classe:B - Q-Peak
\ FCC/FCC CFRAT Part15C - Classe:B - Avg)
oy |
o ! i
N L ki J..}n,i_I!'L,f-,.T\'Ld_,lIL-'.},le.-.,' L W
W Jlf | II r i I ﬂ. L | \'I i u. “JJ .: ; 4 1
Wl 1Jv 1”" L{'J' \ I’ L r«lle] W
A Al y (h h ’MI | ” ful'? ' t\‘ ¥ J i.\]'tu J\Jwt H‘ ,5-'1'\ ) 'i"‘*IL* *J %.L !
W/ L | I__’II I,- 1 i .4"||,r Pty M ‘\\ [\l hﬂlll ( l t\ i T‘I., ! .’J\ MM
A ) '* ; Ml N y
| ‘1J '\ W l_I ! TN
H
0
150kHz 30MHz
Fréquence
Spurious emissions
Frequency | QPeak | Lim.QPeak Liﬁer;';k CISPRAVG | Lim.CISPR.AVG uﬂsé'igéﬁvf\}e
(MHz) (dBuV) (dBuV) ; (dBuV) (dBuV) : )
(dB) (dB)
0.17 45.5 65 -19.5 21.8 55 -33.2
0.382 29 56 -27 16.6 46 -29.4
1.268 31 56 -25 25.3 46 -20.7
3.58 255 56 -30.5 16.4 46 -29.6
7.612 31.2 60 -28.8 25.3 50 -24.7
17.232 34.4 60 -25.6 28.1 50 -21.9
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CONDUCTED EMISSIONS
Graph name: Emc#3 Test configuration:
'c':'l';‘s'ts ECC CFRA47 Part18C | sryART with Laptop 120VAC 60Hz_ Phase
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: RBW: 10kHz | VBW:  30kHz
Line: Trace color & detector: PEAK AVG
100
dBpv
\ | FCCIFCC CFRAT Part]SC - Classe.B - Q-Peak/
\ | FCC/FCC CPR4T Part15C - Classe:B - Avgl
| | [t A | | | L li]
I".:I'II. e . ..' )i !Ll l]' _. |\1| { | i , “ ||L I"', |I ]!IIJI.’ (] ﬂJ llf ‘ .l||lt
ALY L Wiy : Al 1) ¥ "‘""‘-n" ;"\I,;, ol | J" I 11 jL \[L 1 l' it ll W u | i {l‘
M b 3 Rl R | | rh.l“ui " !
LA o nw i\ ’ o el nu,u [:‘M'W'?‘.¥|§.]§ " |,'1Ii"'i J|’Jll‘ o l W‘LM '».L‘J AML"MH |1l Jﬂ JI‘“ J
¥ NV N L W Wy "‘ \, L ;‘r‘ J"Il‘ i,l,‘! Hfju " | A u,u*\ f 11 J
' ,'I'L'Hh.g J. " \-PJ' leﬁ'm el uf
W I
\ }M J
0
150kHz 30MHz
Fréquence
Spurious emissions
. QPeak- . CISPR.AVG-
Frequency Lim.QPeak . CISPR.AVG | Lim.CISPR.AV |, .
QPeak (dBuV Lim.QPeak Lim.CISPR.AV
(MHz2) (dBUV) | dBuv) . (dBpV) G (dBpV) e
0.618 34.2 56.0 -21.8 27.0 46.0 -19.0
1.212 30.6 56.0 -25.4 23.7 46.0 -22.3
2.752 23.8 56.0 -32.2 15.4 46.0 -30.6
11.324 33.0 60.0 -27.0 26.5 50.0 -23.5
18.524 34.5 60.0 -25.5 28.7 50.0 -21.3
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CONDUCTED EMISSIONS
Graph name: Emc#4 Test configuration:
'c':'l';‘s'ts ECC CFRA47 Part15C | ryART with Laptop 120VAC 60Hz_ Neutral
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: RBW: 10kHz | VBW:  30kHz
Line: Trace color & detector: PEAK AVG
100
dBpv
\ ] FCCIFCC CFRAT Part15C - Classe:B - Q-Peak
. FCC/FCC CFRAT Part15C - Classe:B - Avg)
|
| _L"I'v'-.[if._
24 A Y | 0" A | | I’f" ""I-I'
R VA LTY PRI 1T Lo “' ' Ll 1l , ,.,,J'-,.||,..J;~'.'L'w' T 4 W,
AW '| AV W Ll 4 W | \ r..,i&fhlhl'\h,‘-’*‘ \‘I,I.'.'r_’-‘d' ’“1[-;&"'“' Ty *IP\F u‘r!iJ f ”,hi]l
fl 4 A A U ‘f: ,n!'.l ; ['\'h ,;.Il".};nju,yln-n -'"""'* I llij_l | If
'Iil «I B I\ll- p ..'r"'r ?.f.\.ﬁfl‘q "ﬂ M IW* ‘ulﬂr! \f.-ﬁll n‘lJ*"(I)JL\ k‘ﬁa{uﬂLLﬂiﬁ‘ s ""M‘u I(I
WA LN i
\ i \’i‘; " A
0
150kHz 30MHz
Fréquence
Spurious emissions
Frequency | QPeak | Lim.QPeak Liﬁer;';k CISPRAVG | Lim.CISPR.AVG uﬂsé'igéﬁvf\}e
(MHz) (dBuV) (dBuV) ; (dBuV) (dBuV) : )
(dB) (dB)
0.154 46.9 65.8 -18.9 26.8 55.8 -29
0.53 23.8 56 -32.2 15.8 46 -30.2
1.084 28 56 -28 22.2 46 -23.8
2.052 21.7 56 -34.3 13.6 46 -32.4
3.396 25.6 56 -30.4 15.2 46 -30.8
18.352 34.2 60 -25.8 28.3 50 -21.7
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CONDUCTED EMISSIONS

Graph name: Emc#5 Test configuration:
'C':'I':s'ts ECC CFR47Pat1SC | gryART with AC/DC Adapter 240VAC 50Hz_ Phase
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: RBW: 10kHz | VBW:  30kHz
Line: Trace color & detector: PEAK AVG
100
dBpv

\ FCC/FCC CFRAT Part15C - Classe:B - O-Peak/
\ FCC/FCC CFRAT Part15C - Classe:B - Avg)

f AR 4
|| VA Y 1 ¢

|'." lvll- Mo, Wy Y ] i (]
Y Y M 2 o P T LW My .-.l'Hnl T A T\ DAL ™

' 'L-J’l",n"‘J-ljr_’:llillll]'Jll "J! k' *' -:Lre‘.'-'-.M‘A Fll 'l'll’*f'm \‘L\ lfLH'*H lﬁl‘-'-"""fw'""«-”‘\" ™ ’r"*«'-'}‘\‘i'l*'-* UV W efont
\ T Y fee | PR o B P T A -H«H-"L"

'1!\‘Y'II_VM.,M\P~W‘N‘AMN\_ B R
1]
150kHz 30MHz
Fréquence

Spurious emissions

Frequency | QPeak | Lim.QPeak Liﬁ?Qe;I;-ak CISPRAVG | Lim.CISPR.AVG Li:;l.scfgéﬁ\.,f\;e
(MHz) | (dBuv) | (dBuV) e (dBpV) (dBuV) e
0.154 20.2 65.8 456 121 55.8 437
0.506 20.4 56 35,6 106 46 1354
0.706 226 56 334 108 46 1352
2.088 13 56 43 56 46 404

9.72 12.9 60 471 75 50 425
18.352 34.2 60 2538 28.3 50 217

TEST REPORT
N°19798078-792767-A(FILE#5506002) Version : 02 Page 37/57




CONDUCTED EMISSIONS

Graph name: Emc#6 Test configuration:
'C':'I':s'ts ECC CFR47Pat1SC | sryaRT with AC/DC Adapter 240VAC 50Hz_ Neutral
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: RBW: 10kHz | VBW:  30kHz
Line: Trace color & detector: PEAK AVG
100
dBpv

ECCIFCC CFR4T Part15C - Classe:B - O-Peak!

FCC/FCC CPR4T Part15C - Classe:B - Avgl

“ A
J I

!|I Y r 1 I" .'lll ) A _“iH Lj.-]u' | | . I\\I._! Al Al i)
3 é i Llrl';i,kl l]i.lrw'hlll "“h “* 1 ‘{I'ww.,)r.‘{'nhw ”‘W Y ' H"}w,}y r“""\‘-\A M h‘"“‘rﬂ."“-.-'_*lll41}"“"“},‘ Pgtp A ok Wl
W~ EL VRPNV Y v L Y v OO B e S e SN P it
1]
150kHz 30MHz
Fréquence
Spurious emissions
Frequency (MHz) Q-Peak (dBpV) CISPR AVG (dBpV)
0.158 21.4 12.6
0.510 20.7 11.1
0.706 22.3 11.4
1.900 14.9 6.5
28.976 13.7 8.1
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CONDUCTED EMISSIONS
Graph name: Emc#7 Test configuration:
'c':'l';‘s'ts ECC CFR47 Part15C | sryART with AC/DC Adapter 120VAC 60Hz_ Phase
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: RBW: 10kHz | VBW:  30kHz
Line: Trace color & detector: PEAK AVG
100
dBpv
\ I FCC/FCC CFRAT Part15C - Classe:B - O-Peak/
\ FCC/FCC CPR4T Part15C - Classe:B - Avgd
|
) l'--‘ l"_-Js'l'-,n.l"k,q'w'l.u.l'- U}F‘- Jl.'f.ll‘.%#::; Q_-\"I"'.-!II'-l\L‘J,‘E.E*.f'r‘“,J.\.N’.?‘I'*&p,,nf'. m a‘*‘-,*-““""‘*"‘“ P L!IJI\‘I"-‘I‘I"IIL' .'ﬂ- AN Y it
""'...\"'f‘fﬂf\\—“"“m"‘k-(.f‘["‘.-w‘:-..,mm TR M A B e et T Gl ‘\_,v-.,'\;"!-,-"_fl';’-,"..l‘."\'rm‘mmf-‘-"‘: :
0
150kHz 30MHz
Fréquence
Spurious emissions
Frequency | QPeak | Lim.QPeak Liﬁer;';;k CISPRAVG | Lim.CISPR.AVG Liﬂscfgégvf\;e
(MHz) (dBuV) (dBuV) ; (dBuV) (dBuV) : )
(dB) (dB)
0.154 21.4 65.8 -44 .4 12.6 55.8 -43.2
0.51 20.7 56 -35.3 111 46 -34.9
0.706 22.3 56 -33.7 11.4 46 -34.6
1.9 14.9 56 -41.1 6.5 46 -39.5
28.976 13.7 60 -46.3 8.1 50 -41.9
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CONDUCTED EMISSIONS

Graph name: Emc#8 Test configuration:
(":'I':s'ts ECC CFRA47Part15C | qryART with AC/DC Adapter 120VAC 60Hz_ Neutral
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: RBW: 10kHz | VBW:  30kHz
Line: Trace color & detector: PEAK AVG
100
dBpv

\ FCC/FCC CFRAT Part15C - Classe:B - O-Peak/
\ FCC/FCC CPR4T Part15C - Classe:B - Avgd

W A \r i | |
‘-‘ W I ol

Aok g , - e g - S TS )
i h-r i ".'xl_'|‘~.|'|',l!_ﬁ|'|f"" n'\ral"-'HJh!"ri"'rrll".%"u'“hI*‘"!-'_‘*J"llh"l\r." N Mg At WA AN Wttt
ll

S TR U PR SRR B et 5
0
150kHz 30MHz
Fréquence
Spurious emissions
Frequency | QPeak | Lim.QPeak Liﬁer;';;k CISPRAVG | Lim.CISPRAVG Li(r:"sc':;gvf\;e
(MHz) | (dBuV) |  (dBpV) ; (dBuV) (dBuV) : :

(dB) (dB)
0.15 24.2 66 418 13.6 56 424
0.506 193 56 36,7 108 46 352
0.69 20.7 56 1353 10.9 46 2351
178 13 56 43 6.3 46 39.7
28.736 13.9 60 461 8.4 50 416

8.7. CONCLUSION

AC Power Line Conducted Emission measurement performed on the sample of the product EFA2, Sn: None, in

configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15 & RSS Gen
limits.
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9. UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

9.1. TEST CONDITIONS

Date of test
Test performed by
Relative humidity (%)

Ambient temperature (°C)

9.2. TEST SETUP

Test procedure:

: September 13, 2023
: Majid MOURZAGH
. 37

1 22

ANSI C63.10 & FCC Part 15 subpart C

Following frequency ranges, test setup parameters are different and specified in this table:

Frequency range:

9kHz to 30MHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Parallel, Perpendicular and Ground parallel

Antenna Height: Centered on EUT (§6.6.5 ANSI C63-10) ‘ 1m
Antenna Type: Loop

RBW Filter: 200Hz below 150kHz / 9kHz above 150kHz
Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 0.8m

Test site: Full Anechoic Chamber Open Aera Test Site
Distance EUT - Antenna: 3m 10m
Detector: Peak QPeak

Frequency range:

30MHz to 1GHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height:

Centered on EUT (§6.6.5 ANSI C63-10) ‘ Varied from 1m to 4m

Antenna Type: Biconical & Bi-Log

RBW Filter: 120kHz

Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 0.8m

Test site: Full Anechoic Chamber Open Aera Test Site
Distance EUT - Antenna: 3m 10m
Detector: Peak QPeak
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Frequency range:

1GHz to 14GHz

Test:

Pre-Characterization ‘

Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height:

Centered on EUT (§6.6.5 ANSI C63-10) |

Centered on EUT (§6.6.5 ANSI C63-10)

Antenna Type: Horn

RBW Filter: 1MHz

Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Full Anechoic Chamber
Distance EUT - Antenna: 3m 3m
Detector: Peak & Average Peak & Average

Frequency range:

14GHz to 25GHz

Test:

Pre-Characterization ‘

Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height:

Centered on EUT (§6.6.5 ANSI C63-10) ‘

Centered on EUT (§6.6.5 ANSI C63-10)

Antenna Type: Horn

RBW Filter: 1MHz

Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Full Anechoic Chamber
Distance EUT - Antenna: im 1m
Detector: Peak & Average Peak & Average
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Spectrum analyser
Or
EMI receiver

Test setup of Unwanted Emissions in Restricted Frequency Bands
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Photo of Unwanted Emissions in Restricted Frequency Bands on FAR
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Photo of Unwanted Emissions in Restricted Frequency Bands on OATS
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9.3. LIMIT

Measure at 300m

Frequency range Level Detector
9kHz-490kHz 67.6dBuV/m /F(kHz) QPeak
Measure at 30m
Frequency range Level Detector
490kHz-1.705MHz 87.6dBuV/m /F(kHz) QPeak
1.705MHz-30MHz 29.5dBpV/m QPeak
Measure at 10m
Frequency range Level Detector
30MHz to 88MHz 29.5dBpuV/m QPeak
88MHz to 216MHz 33dBpV/m QPeak
216MHz to 960MHz 35.5BpV/im QPeak
960MHz to 1000MHz 43.5dBpV/m QPeak
Above 1000MHz 63.5dBuV/m Peak
43.5dBpuV/m Average
Measure at 3m
Frequency range Level Detector
30MHz to 88MHz 40dBuV/m QPeak
88MHz to 216MHz 43.5dBuV/m QPeak
216MHz to 960MHz 46BuV/m QPeak
960MHz to 1000MHz 54dBuV/m QPeak
Above 1000MHz 74dBuV/m Peak
54dBuV/m Average
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9.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED

Description Manufacturer Model Identifier Cal_Date Cal_Due
Amplifier 10MHz - 18GHz LCIE SUD EST _ A7102082 05/22 05/24
Antenna Bi-log AH System SAS-521-7 C2040180 05/23 05/25
Antenna horn 18GHz EMCO 3115 C2042029 03/22 03/25
Antenna loop ELECTRO-METRICS EM-6879 C2040294 08/22 08/24
BAT EMC NEXIO v3.21.0.32 L1000115
Cable 0.75m - 18GHz A5329900 08/22 10/24
Comb EMR HF YORK CGEO01 A3169114
CONTROLLER INNCO CO3000 D3044034
Filter Matrice LCIE SUD EST Combined filters A7484078 03/23 03/25
Multimeter - CEM FLUKE 189 A1240171 09/21 09/23
Rehausse Table C3 LCIE _ F2000511
Rehausse Table C3 LCIE _ F2000507
Semi'A”ecr}gg)"hamber #3 SIEPEL B D3044017_BF 04/22 04/25
Semi'A”e(C\';g{,‘i/g)‘amber #3 SIEPEL ~ D3044017_VSWR 04/22 04/25
SMA Cable 18GHz 0.5m TELEDYNE 18GHz A5330060 02/23 02/24
SMA Cable 18GHz 0.5m TELEDYNE 18GHz A5330059 02/23 02/24
SMA Cable 18GHz 0.6m TELEDYNE 18GHz A5330055 02/23 02/24
SMA Cable 18GHz 3.5m TELEDYNE 18GHz A5330058 02/23 02/24
Spectrum analyzer ROHDE & SCHWARZ FSU 26 A4060058 09/21 09/23
Table C3 LCIE _ F2000461
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
TILT INNCO TILT D3044033
Turntable chamber (Cage#3) ETS Lingren Model 2165 F2000371
Turntable controller (Cage#3) ETS Lingren Model 2090 F2000444
Antenna Mat (OATS) ETS Lingren 2071-2 F2000392
Cable (OATS) _ 1GHz A5329623 09/22 09/23
Table C1/OATS LCIE _ F2000445
Turntable (OATS) ETS Lingren Model 2187 F2000403
Antenna horn 40GHz SCHWARZBECK BBHA 9170 C2042028 06/22 06/25
Cable 1m 40GHz INTELLICONNECT C-KPKP-1503-1M A5329987 04/21 08/22
PRE-AMPLIFIER LCIE SUD EST PRE('f(')V'GF;LZ')F'ER A7080078 09/22 09/24
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 11/23
Cable Measure _ 36G A5329604 09/22 09/23
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9.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

None

9.6. RESULTS

For all following measurements, worst case is presented with different configurations and modulations of EUT.

9.6.1. 9kHz to 30MHz
Graphs — Pre characterization:

Graph identifier Polarization Mode Channel EUT position Comments
Emr# 1 0°/90° TX Cmin Axis XY/Z See the following results
Emr# 2 180° X Cmin Axis XY/Z See the following results

RADIATED EMISSIONS

Graph name: Emr#1 Test configuration:
Ic-:ll?slts:- deedeii, i1 (0°/90°) - TX mode - Axis 0° (Worst case presented)
Frequency range: [9kHz - 30MHZz]
Antenna polarization: RBW : 200Hz to 10kHz
Azimuth: 0° - 360° VBW : 1kHz to 30kHz
140 |
dBpv/m

\U"...-ﬁ-"J‘uI\h\'""‘ﬁ“’“"‘!"w"-‘\’-"q'.'\"\-»-“ A it ."’.J"\ nadl ||"| f |
i gk MR AN v FCCIFCC CFR4T [Part150 - Classe: - QCréte/3.0m|
A \.-F'lr?.r\\n/\j.!:_.rja [IAN \"NI'\ b | \
ﬂ‘-‘v'\'JL‘. 1l
I‘J‘SI\UJ\IM-L}N“M.WUJL.]"’MI”ﬁNW”.%
: | o eding |
g
0
9kHz 30MHz

Fréquence

Spurious emissions

No significative frequency observed
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RADIATED EMISSIONS

Graph name: Emr#2 Test configuration:
(I.-Illranslts:' FCC CFRA47 Part15C (180°) - TX mode - Axis 0° (Worst case presented)
Frequency range: [9kHz - 30MHz]
Antenna polarization: RBW : 200Hz to 10kHz
Azimuth: 0° - 360° VBW : 1kHz to 30kHz
140 | .
dBpv/m

FCC/FCC CFR4T [Part15C - Classe: - QCnéte/3.0m)|
0
-10 | | LIl L] .
9kHz 30MHz
Fréquence
Spurious emissions
No significative frequency observed
Final measurement:
9kHz to 30MHz
Polarization Frequency Peak Level QPeak Level Limit Margin QPeak
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

No significant frequency observed
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9.6.2. 30MHz to 18GHz
Graphs — Pre characterization:

Graph identifier Polarization Mode Channel EUT position Comments
Emr# 3 H/V TX Cmin 0° to 150° step30° See the following results
Em## 4 H/V TX Cmin 0° to 150° step30° See the following results
Em# 5 H/V TX Cmin 0° to 150° step30° See the following results
RADIATED EMISSIONS
Graph name: Emr#3 Test configuration:
éllr:slts:' FCC CFRA47 Part15C (H+V) - Cmin - TX mode - Automatic Axis
Frequency range: [30MHz - 18GHz]
Antenna polarization: RBW : 100kHz to 1MHz
Azimuth: 0° - 360° VBW : 300kHz to 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/3.0m/
FCC/FCC CFR47 Part15C - Classe: - QCréte/3.0m/
FCC/FCC CFR47 Part15C - Classe: - Créte/3.0m/
Peak (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100
dBpv/m
P s
M‘“‘M»MMM#\WW
0
30MHz 18GHz
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Avg Lim.Avg Lim.Q-Peak Polarization Correction
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
2401.920* 84.9 / 83.0 / / Horizontal 35.0
1889.000 50.6 74.0 415 54.0 / Horizontal 34.1
5180.062 52.0 74.0 42.3 54.0 / Vertical -18.3
17946.844 61.1 74.0 50.0 54.0 / Vertical 20.5
4187.846 59.2 74.0 46.6 54.0 / Vertical 40.7

* : Carrier frequency

TEST REPORT

N°19798078-792767-A(FILE#5506002) Version : 02

Page 50/57




RADIATED EMISSIONS
Graph name: Emr#4 Test configuration:
'C':'I':s'ts FCC CFRA47 Part15C (H+V) - Cmid - TX mode - Automatic Axis
Frequency range: [30MHz - 18GHz]
Antenna polarization: RBW : 100kHz to 1MHz
Azimuth: 0° - 360° VBW : 300kHz to 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/3.0m/
FCC/FCC CFR47 Part15C - Classe: - QCréte/3.0m/
FCC/FCC CFR47 Part15C - Classe: - Créte/3.0m/
Peak (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100 [
dBpv/m |
| . == .
' i
¥ RAT mi 8 P st B . . wawj
WM”_»M Y i ! MW*,TM
i L™ TN MM |
w‘m\%\anMw bt i
0
30MHz 18GHz
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Avg Lim.Avg Lim.Q-Peak Polarization Correction
(MHz2) (dBuV/m) | (dBuVim) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB)
2442.042* 85.5 / 82.9 / Horizontal 35.1
4069.679 59.0 74.0 46.0 54.0 Horizontal 40.7
7324.875 51.5 74.0 43.2 54.0 Horizontal -14.6
17988.188 61.3 74.0 50.0 54.0 Horizontal 21.0
2442.042 84.9 / 81.7 / Vertical 35.1

* : Carrier frequency
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RADIATED EMISSIONS
Graph name: Emr#5 Test configuration:
Ic':llr:s'ts:_ FCC CFRA47 Part15C (H+V) - Cmax - TX mode - Automatic Axis
Frequency range: [30MHz - 18GHz]
Antenna polarization: RBW : 100kHz to 1MHz
Azimuth: 0° - 360° VBW : 300kHz to 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/3.0m/
FCC/FCC CFR47 Part15C - Classe: - QCréte/3.0m/
FCC/FCC CFR47 Part15C - Classe: - Créte/3.0m/
Peak (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100
dBuV/m
i ol S, Y R R S N =,
.m ,...“"M'w T W“Q«-—-’*""‘”ﬁw
Mg At .WMMHM .
e M Mt/ '
3 . .
20MHz 18GHz
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Avg Lim.Avg Lim.Q-Peak Polarization Correction
(MHz) (dBpV/m) (dBuV/m) (dBpV/m) (dBuV/m) (dBpV/m) (dB)
2479.993 84.2 / 82.3 / / Horizontal 35.1
3911.585 59.2 74.0 45.6 54.0 / Horizontal 40.5
5184.281 47.2 74.0 41.9 54.0 / Horizontal -18.3
5185.125 49.0 74.0 36.0 54.0 / Horizontal -18.3
7440.469 50.5 74.0 42.5 54.0 / Horizontal -14.4
17999.156 61.2 74.0 50.6 54.0 / Horizontal 21.2
7440.469 50.5 74.0 42.6 54.0 / Vertical -14.4
* . Carrier frequency
Final measurement:
30MHz to 18GHz
Polarization Frequency Peak Level QPeak Level Limit Margin QPeak
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/im)

No significant frequency observed
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9.6.3.

18GHz to 25GHz

Graphs — Pre characterization:

Graph identifier Polarization Mode Channel EUT position Comments
Emr## 6 H/V TX Cmin 0° to 150° step30° See the following results
Emr#t 7 H/V TX Cmid 0° to 150° step30° See the following results
Emr# 8 H/V X Cmax 0° to 150° step30° See the following results
RADIATED EMISSIONS
Graph name: Emr#6 Test configuration:

Limit:

FCC CFRA47 Part15C

Class:

(H+V) - CMin - TX mode - Automatic Axis

Frequency range: [14GHz - 26GHz]

Antenna polarization: RBW : 1MHz

Azimuth: 0° - 360° VBW : 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/1.0m
FCC/FCC CFR47 Part15C - Classe: - Créte/1.0m/
Peak (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)

100
dBpV/m

26GHz
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg N Correction
(MHz2) (dBuV/m) (dBuvim) | Av9(@BuVm) | g vim) | Pelarization (dB)
21081.000 56.8 83.5 45.6 63.5 Horizontal 3.2
22338.000 55.4 83.5 43.9 63.5 Horizontal 2.9
14051.500 57.1 83.5 46.6 63.5 Vertical 3.2
16753.500 49.5 83.5 39.2 63.5 Vertical -4.2
19854.000 57.7 83.5 47.3 63.5 Vertical 4.0
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RADIATED EMISSIONS

Graph name: Emr#7 Test configuration:
e FCC CFRA7 Part1SC (H+V) - CMid - TX mode -Automatic Axis

Frequency range: [14GHz - 26GHz]

Antenna polarization:

RBW : 1MHz

Azimuth:

0° - 360°

VBW : 3MHz

FCC/FCC CFR47 Part15C - Classe: - Moyenne/1.0m
FCC/FCC CFR47 Part15C - Classe: - Créte/1.0m/
Peak (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Horizontale)

(

Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)

Peak (Verticale)

Avg (Horizontale)

Avg (Verticale)

100
dBpV/m

26GHz
Fréquence
Spurious emissions

Frequency Peak Lim.Peak Lim.Avg N Correction

(MHz2) (dBuV/m) (dBpvim) | AvV9(dBWVIm) | B vim) | Polarization (dB)
21530.000 56.1 83.5 46.7 63.5 Horizontal 3.0
23166.000 53.9 83.5 43.4 63.5 Horizontal 3.2
14012.000 56.5 83.5 46.6 63.5 Vertical 3.4
17759.500 49.5 83.5 39.2 63.5 Vertical -4.4
19059.000 56.9 83.5 46.8 63.5 Vertical 4.4
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RADIATED EMISSIONS
Graph name: Emr#8 Test configuration:
Ic':llr:s'ts:_ FCC CFRA47 Part15C (H+V) - CMax - TX mode - Automatic Axis
Frequency range: [14GHz - 26GHz]
Antenna polarization: RBW : 1MHZz
Azimuth: 0° - 360° VBW : 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/1.0m
FCC/FCC CFR47 Part15C - Classe: - Créte/1 0m/
Peak (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100
dBpV/m :
: — WWW‘\MWWM\“
%ﬁmmmwh R = e B - MJ‘-M ]
0
14GHz 26GHz,
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg N Correction
(MHz2) (dBuV/m) (dBpvim) | AvV9(dBWVIm) | B vim) | Polarization (dB)
19059.000 56.7 83.5 47.2 63.5 Horizontal 44
20452.000 58.0 83.5 46.3 63.5 Horizontal 3.8
21657.000 56.0 83.5 45.4 63.5 Horizontal 3.2
14045.500 56.2 83.5 45.8 63.5 Vertical 3.2
17838.500 50.0 83.5 39.0 63.5 Vertical -4.1
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Final measurement:

Test Meter Detector | Polarity | Azimuth | Antenna | Transducer Level Limit Margin R UETES
Frequency | Reading Height Factor
(MHz) dB(uV) (Pk/Av) (V/IH) | (Degrees) (cm) (dB) (dBuV/m) | (dBpV/m) | (dB)
No significant frequency observed
9.7. CONCLUSION

Unwanted emissions in non-restricted bands measurement performed on the sample of the product EFA2, Sn: None, in
configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS

247 limits.
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10. UNCERTAINTIES CHART

Kind of measurement Wide uncertainty laboratory
Occupied Channel Bandwidth 2.8 %
Humidity 3.2 %
Power Spectral Density, Conducted +1.7 dB
Radio frequency +0.3 ppm
RF power, conducted +1.2dB
RF power, radiated (Full anechoic chamber above 1GHz) +3.7 dB
RF power, radiated (Semi anechoic chamber & open test site) +5.6 dB
Spurious emission, conducted +2.3dB
Spurious emission, radiated (Full anechoic chamber above 1GHz) +3.8 dB
Spurious emission, radiated (Semi anechoic chamber & open test site) +5.7 dB
Temperature +0.75 °C
Time 2.3 %
Voltage +1.7 %

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 limit values. This table includes all uncertainties maximum feasible for testing in the laboratory, whether or not
made in this report.
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