| ISRAEL TESTING LABORATORIES IaCNRA

\ p Zlobal Certificat e VYau Can Trict T~ @bj
i ’ H Global Certifications You Can Trust 5‘/"///—\‘\\‘\; (ACCREDITED)
. (T

Certificate: 1152.01

Date: 02 November 2022

|.T.L. Product Testing Ltd.
FCC Part 15.247 Test Report

for

Magos Systems Ltd.

Equipment under test:

Radar-Based, Outdoor Perimeter
Security Sensor

SR150F

Tested by: %

M. Zohar

Approved by: 1. Mansky

W
pp. L. Cohen:

-

This report must not be reproduced, except in full, without the written permission of
L.T.L. Product Testing Ltd. This report relates only to items tested.

Test Report Ra233690.01 Magos Systems Ltd. Page 1 of 56

FCC ACC M Ver 1.2 28 February 2011



[—— =%

I - | ISRAEL TESTING LABORATORIES FAG=VIRA

| ' Global Certifications You Can Trust //’////—:\k\\\\ [ACCREDITED)
“ KT Certificate: 1152.01

Measurement/Technical Report for

Magos Systems Ltd.

Radar-Based, Outdoor Perimeter Security Sensor

SR150F
FCC ID: 2AFHU-SR150F

This report concerns: Original Grant
Equipment type: FCC: DSS Part 15 Spread Spectrum Transmitter
Limits used: 47CFR15 Section 15.247

Measurement procedures used are KDB 558074 D01 v05, and ANSI C63.10: 2013.

Prepared by: Applicant:
R. Ezrah Amit Isseroff
L.T.L. Product Testing Ltd. Magos Systems Ltd.
1 Bat Sheva St., Lod 7116002, Israel 13 Gad Feinstein St., Rehovot 7638517, Israel
Email: rame@itlglobal.org Email: amit@magosys.com
Test Report Ra233690.01 Magos Systems Ltd. Page 2 of 56

FCC ACC M Ver 1.2 28 February 2011



ey,
4 : \‘1&5/&2
| g ' L%RAEL TESTING LABORATORIES NIINA
(A I ’ Global Certifications You Can Trust 'f‘/”///—f\\\‘\;* [ACCREDITEDI!
. Dl Certificate: 1152.01
Table of Contents
1 GENERAL INFORMATION 5
1.1 Administrative INformation ..o 5
1.2 List of ACCreditations..........ooiii i 5
1.3 Product DeSCIIPLION ...t e e e e e e e e 6
R =13 1Y 1= 1 T Yo L] o T 6
IS T 1= S =T |2 6
1.6 Measurement UnCertainty.......ccoooioioioioii i 7
2 SYSTEM TEST CONFIGURATION 8
b2 B U 1)o7 1o ) o SRR 8
2.2 EUT EXErCiSE SOfWEIE. ....ciueiiiieiiieie ettt e st e e e 8
2.3 SPECIAI ACCESSOIIES.....eeiiieeeee e e et e e e e e et e e e e e e e e eente e e e e e e e e eanenneeeeaaeeaannns 8
2.4 Equipment ModifiCations.............eeiiiiiiiie e 8
2.5 Configuration of Tested SyStem ... 8
TEST SETUP PHOTOS
CONDUCTED EMISSION FROM AC MAINS
4.1 Test SPeCfiCation ... 9
4.2 TESEPIOCEAUNE ...t e e e e e e e e e e s 9
T T 1= o X o o 11 QPSPPSR 10
44 TESERESUIS ... e 10
4.5 Test Equipment Used; Conducted Emission from AC Mains...........ccccceeeeevnnnnneen. 15
5 20DB MINIMUM BANDWIDTH 16
5.1 Test SPeCIfiCation ..o 16
5.2 TeSEPrOCEAUIE ...t e e e e e e e e e e e ennes 16
LR T 1= O N o 011 OO P SO PPPPPPPPPRPPPPPRS 16
B4 TESERESUILS ..ottt aeeeaeeesesssesesasesesesssesssssesssssnsnsnrnnnnes 16
5.5 Test Equipment Used, 20 dB Minimum Bandwidth .................ccccoiiiiiiiiiiis 18
6 OCCUPIED BANDWIDTH 19
6.1 TesSt SPECIfiCAtION .....eeiiiieii e 19
6.2 TEeSEPrOCEAUIE ...t e e e e 19
6.3 TSt LMt .o e 19
6.4  TeSERESUIS ..ot 19
6.5 Test Equipment Used, Occupied Bandwidth.............ccccoeiiiiiiiiiec e, 21
7 HOPPING FREQUENCIES NUMBER 22
7.1 Test SPeCIfiCatioNn ... 22
7.2 TESLPIOCEAUIE ....coeeeiiiiieieeeeieeeeeee ettt eeeeeeaeseaesesasesssasasesssesesssesssssesssssnsnsnrnnnnns 22
7.3 TSt LIMIL oottt teeeeeeeeesesesesesssesesasssssssssesssssesssssnsnsnrnnnnes 22
T4 TESERESUIS ..ottt e eeaeeeaeeesesesesasasssssesssesssssesssssnsnsnsnnnnns 22
7.5 Test Equipment Used, Number of Hopping Frequencies.........ccccccooiiiiiiieannni, 26
8 CHANNEL FREQUENCY SEPARATION 27
8.1 Test SPECIfICAtION .....eeiiiiei i 27
8.2 TSt PrOCEAUIE ... e e e 27
S TR = G o1 SRS 27
8.4 TESERESUIS ..o 27
8.5 Test Equipment Used, Channel Frequency Separation...........ccccccoeeveiiiieieeeeienns 28
9 PEAK OUTPUT POWER 29
9.1 Test SPeCIfiCatiON ......ooiiii e 29
9.2 TeSEPrOCEAUIE ...t e e e e e e e e e e e e e ennes 29
S T =Y G o1 SRR 29
Test Report Ra233690.01 Magos Systems Ltd. Page 3 of 56

FCC ACC M Ver 1.2 28 February 2011



I - ' IFSHRAEL TEST_ING\ LABORATORIES JC=NR/
(A I ’ Global Certifications You Can Trust 'f‘/”///—f\\\‘\;* [ACCREDITEDI!
. Dl Certificate: 1152.01
9.4 TESERESUILS ..ottt e eeaeteaesesesssesasasesssssesesssssnsssssnsnsnrnnnnes 30
9.5 Test Equipment Used, Peak Output POWer ..., 34
10 DWELL TIME ON EACH CHANNEL 35
10.1  Test SPECIfiCatioN .....c..eeiiiiiiiee e 35
T10.2 TeSEPIrOCEAUIE ...ttt e e e e 35
103 TeSt LIMIt e e e e e e e s et eaae s 35
104 TESERESUILS ... e e 35
10.5 Test Equipment Used, Dwell Time on Each Channel .............ccccooeeviiiiiiiiiiienenn. 37
1 BAND EDGE 38
11.1 Test SPeCifiCation ... e 38
B I =Ty O o Yo=Y o U 38
T T 1= T o PSP PROPRRR 38
B R =Ty =TS U 38
11.5 Test Equipment Used, Band EAQe .........oooeeiiiiiii e 41
12 EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS 42
12,1 Test SPECIfiCAtioN ... 42
12.2 TESEPIrOCEAUIE ...t e e e e e 42
12.3 TSt LIMIt e e e e e e s e e aae s 42
124 TESERESUILS ...t e e 42
12.5 Test Equipment Used, Emissions in Non-Restricted Frequency Bands ................ 43
13 EMISSIONS IN RESTRICTED FREQUENCY BANDS 45
13.1 Test SPeCifiCation ... 45
S T =Ty o Yot =Y o [0 45
TR N 1= T o PSP SROPRRR 46
134 TESERESUIS ... 46
13.5 Test Equipment Used, Emissions in Restricted Frequency Bands........................ 48
14  AVERAGE FACTOR CALCULATION 50
14.1 Test Equipment Used, Average Factor ........cccooooooiiiiiiii e 51
15 ANTENNA GAIN/INFORMATION 52
16 R.F EXPOSURE/SAFETY 52
17 APPENDIX A - CORRECTION FACTORS 53
17.1 ITL#1911: OATS RF Cable.......eeeieieeeiee e 53
17.2 ITL #1840: Semi-Anechoic Chamber RF Cable ...........cccooeeiiiiiiiiiiiiiiiicccececeeeeee, 53
17.3 ITL# 1075: Active LOOP ANTENNA ....oiiiiiiiee e 54
17.4 ITL #1356: Biconical ANtENNa.......cccooiiiiiiieeeceeeeeeeeeee e 54
17.5 ITL # 1349: Log Periodic ANteNNa .......c.eeiiiiiiiiiiiiiie e 54
17.6 ITL#1352: 1-18 GHz Horn Antenna............cooooiiiiiiiiii e, 55
17.7 ITL# 1353: 18-26.5 GHz Horn Antenna.........cccooooiiiiiiiiiieececceccccccececececcceee e, 55
171 ITL#1777:26.5-40 GHZ HOrn ANTENNA......cviiiiiiiii e 56
Test Report Ra233690.01 Magos Systems Ltd. Page 4 of 56

FCC ACC M Ver 1.2 28 February 2011



s @ b ISRAEL TESTING LABORATORIES
- l" Global Certifications You Can Trust

%, 7~ [ACCREDITED)
Certificate: 1152.01

1 General Information
1.1 Administrative Information
Manufacturer: Magos Systems Ltd.

Manufacturer's Address:

Manufacturer's Representative:
Equipment Under Test (E.U.T):

Equipment Serial No.:
Date of Receipt of E.U.T:
Start of Test:

End of Test:

Test Laboratory Location:

Test Specifications:

1.2 List of Accreditations

13 Gad Feinstein St., Rehovot 7638517
Israel

Tel: +972-77-414-0155

Amit Isseroff

Radar-Based, Outdoor Perimeter Security
Sensor

Not designated

7 June, 2022

7 June, 2022

30 August, 2022

[.T.L. Product Testing Ltd.

1 Bat Sheva St., Lod 7120101
Israel

FCC, Subpart C, Section 15.247

The EMC laboratory of I.T.L. is accredited by the following bodies:

1. The American Association for Laboratory Accreditation (A2LA)
(U.S.A.), Certificate No. 1152.01.

2. The Federal Communications Commission (FCC) (U.S.A.),

FCC Designation No. IL1005.

3. Department of Innovation, Science and Economic Development
(ISED) Canada, CAB identifier: IL1002

I.T.L. Product Testing Ltd. is accredited by the American Association for Laboratory
Accreditation (A2LA) and the results shown in this test report have been determined in
accordance with I.T.L.'s terms of accreditation unless stated otherwise in the report.

Test Report Ra233690.01

FCC ACC M Ver 1.2 28 February 2011
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1.3

Product Description

DC-supplied, outdoor Radar used as a perimeter protection security sensor.
The EUT is powered from an Ethernet line using power over Ethernet (POE),
with a voltage level up to 60 V DC.

Type of Equipment

Stand Alone (Equipment with/without its own control provisions)

O Combined (Equipment where radio part is fully integrated with another type of equipment)
O Plug in card (Equipment intended for a variety of host systems)

Intended Use Condition of use

Fixed Always of distance >2m from the people

O Mobile

O Portable

Assigned frequency band

5725-5850MHz

Operational frequencies

5726-5849Mhz

Maximum rated output power

At transmitter 50Q RF output
connector [dBm]

Effective Radiated Power (for ~10dBm

equipment without RF connector)

Antenna Connection

] | Unique | Standard Integral O With temporary RF

Coupling Connection connector
Without temporary RF
connector

Antenna Gain(peak) 9dBi

Operating channel bandwidth N/A(CW)

Type of modulation N/A(CW)

Bit rate N/A

Maximum transmitter duty cycle 100%

Transmitter power source

O AC Nominal rated voltage

DC Nominal rated voltage 48V DC (PoE)

O Battery Nominal rated voltage

1.4 Test Methodology

Radiated testing was performed according to the procedures in KDB 558074 D01
v05 and ANSI C63.10: 2013, at an antenna-to-EUT distance of three meters.

1.5 Test Facility

Test Report Ra233690.01

Emissions tests were performed at I.T.L.’s testing facility in Lod, Israel. LT.L.’s
EMC Laboratory is accredited by A2LA, certificate No. 1152.01 and its FCC
Designation Number is IL1005.

Magos Systems Ltd. Page 6 of 56
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Measurement Uncertainty

Conducted Emission

Conducted Emission (CISPR 11, EN 55011, CISPR 22, EN 55022, ANSI C63.4)
0.15-30 MHz:

Expanded Uncertainty (95% Confidence, K=2):
+3.6dB

Radiated Emission

Radiated Emission (CISPR 11, EN 55011, CISPR 22, EN 55022, ANSI C63.4)
for open site:

30-1000MHz:

Expanded Uncertainty (95% Confidence, K=2):

+4.96 dB

1 GHz to 6 GHz
Expanded Uncertainty (95% Confidence, K=2):
+5.19 dB

>6 GHz
Expanded Uncertainty (95% Confidence, K=2):
+5.51dB

Test Report Ra233690.01 Magos Systems Ltd. Page 7 of 56
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2 System Test Configuration

2.1 Justification

N —

The E.U.T contains a 5.7GHz transceiver.
Some evaluations were performed in hopping mode and some in non-hopping

—.% [ACCREDITED]

Lyl Certificate: 1152.01

mode, in the low channel (5726MHz), mid channel (5800MHz) and high channel

(5849MHz).

3. Testing was performed with the E.U.T in installation orientation position.
2.2 EUT Exercise Software

No special exercise software was used.

2.3 Special Accessories

Equipment Manufacturer Part Number Serial
uip Number

Laptop Lenovo 2518-R8G R8-0YHGS

ACDCLaptop |y 0 ADLX90NLT3A N/A

Charger

POE Injector TP-Link Technologies CO, LTD. TL-POE150S 2166533000679

g‘cp/l?lc Power TP-Link Technologies CO, LTD. |  T480050-2C1 N/A
upply

24 Equipment Modifications

No modifications were needed in order to achieve compliance.

25 Configuration of Tested System

Laptop

PoE Injector

12

Ac/Dc
Adapter

E.U.T.

Ac/Dc

Adapter

Ac Line

Figure 1. Configuration of Tested System

Test Report Ra233690.01
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3 Test Setup Photos

4

4.1

4.2

See a separate file.

Conducted Emission from AC Mains

Test Specification
FCC Part 15, Subpart C, Section 15.207
Test Procedure

(Temperature (22°C)/ Humidity (55%RH))

The E.U.T operation mode and test setup are as described in Section 2 of this
report. In order to minimize background noise interference, the conducted emission
testing was performed inside a shielded room, with the E.U.T placed on a 0.8 meter
high wooden table, 0.4 meter from the room's vertical wall. In the case of a floor-
standing E.U.T., it was placed on the horizontal ground plane.

The E.U.T was powered from 115V AC/ 60 Hz via 50 Ohm / 50 pHn Line
Impedance Stabilization Network (LISN) on the phase and neutral lines. The
LISN's were grounded to the shielded room ground plane (floor), and were kept at
least 0.8 meters from the nearest boundary of the E.U.T.

The center of the E.U.T.’s AC cable was folded back and forth, in order to form a
bundle less than 0.40 meters and a total cable length of 1 meter.

The effect of varying the position of the cables was investigated to find the
configuration that produces maximum emission.

The emission voltages at the LISN's outputs were measured using a computerized
receiver, complying with CISPR 16 requirements. The specification limits are
loaded to the receiver and are displayed on the receiver's spectrum display.

The E.U.T was evaluated in TX operation mode.

A frequency scan between 0.15 and 30 MHz was performed at 9 kHz I.F. band
width, using peak detection.

The spectral components having the highest level on each line were measured using
a quasi-peak and average detector.

Test Report Ra233690.01 Magos Systems Ltd. Page 9 of 56

FCC ACC M Ver 1.2 28 February 2011
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4.3 Test Limit

Frequency of Conducted limit (dBpV)
emission (MHz2) | Quasi-peak | Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

44 Test Results
JUDGEMENT:

Passed by 6.9 dB
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The margin between the emission levels and the specification limit is, in the worst
case- 2.98 dB for the phase line at 518 kHz, and 3.36 dB at 526 kHz for the

neutral line.

The EUT met the FCC Part 15, Subpart C specification requirements.

The details of the highest emissions are given in Figure 2 to Figure 5.

Test Report Ra233690.01
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Conducted Emission

E.U.T Description Radar-Based, Outdoor
Perimeter Security Sensor

Type SR150F

Serial Number: Not designated
Specification: FCC Part 15, Subpart C
Lead: Phase
Detectors: : Peak, Quasi-peak, Average

Power Operation POE

Figure 2. Detectors: Peak, Quasi-peak, Average

Note: QP Delta/Av Delta refers to the test results obtained minus specified
requirement; thus a positive number indicates failure, and a negative result
indicates that the product passes the test.

Test Report Ra233690.01 Magos Systems Ltd. Page 11 of 56
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Conducted Emission

E.U.T Description ~ Radar-Based, Outdoor Perimeter Security Sensor

Type SR150F

Serial Number: Not designated
Specification: FCC Part 15, Subpart C
Lead: Phase
Detectors: Peak, Quasi-peak, Average

Power Operation  POE

RBW 9 kHz
MT 20 ms
Att 10 dB AUTO PREAMP OFF

dBRY |00 1 MHz 10 MHz

=1
1 PK
MAXH 0
o

Tewm2pBOP

60

[ TE2pBA

o i

R« YA

\
a0 \\\ f' \ "d-\ »*mvf*ﬁww\,w, -
ST <
A T A f\f‘]‘\ﬁ)‘ L " e "
i P
o l1.. \\Jl N1l
I

10

150 kHz 30 MHz

Figure 3. Detectors: Peak, Quasi-peak, Average
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Conducted Emission

E.U.T Description ~ Radar-Based, Outdoor Perimeter Security Sensor

Type SR150F

Serial Number: Not designated
Specification: FCC Part 15, Subpart C
Lead: Neutral
Detectors: Peak, Quasi-peak, Average

Power Operation POE

Figure 4. Detectors: Peak, Quasi-peak, Average

Note: QP Delta/Av Delta refers to the test results obtained minus specified
requirement; thus a positive number indicates failure, and a negative result
indicates that the product passes the test.
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Conducted Emission

E.U.T Description ~ Radar-Based, Outdoor Perimeter Security Sensor

Type SR150F

Serial Number: Not designated
Specification: FCC Part 15, Subpart C
Lead: Neutral
Detectors: Peak, Quasi-peak, Average

Power Operation POE

® REW O kAz
MT 100 ms

Att 10 dB AUTO PREAMP OFF

dBRY 140 1 MHz 10 MHz
=1
1 PK
MAXH
50
o TDS
o
B BOP
60
[ TERBAP
0 7‘\
ﬁ\ ! \4 6DB
_40_3@0‘&\ . \‘u A o ac

Sl

R NWAAvAR T
i N\ “fﬁ& M N ARARAL L NK
Wﬁ

150 kHz 30 MHz

Figure 5 Detectors: Peak, Quasi-peak, Average
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4.5 Test Equipment Used; Conducted Emission from AC Mains
Last Next
Instrument | Manufacturer | Model Serial No. Calibration | Calibration
Date Due
LISN Fischer FCC-LISN-|127 November 4, November 4,
25A 2022 2023
Transient HP 11947A 3107A03041 | September 14, | September 14,
Limiter 2021 2022
EMI Receiver | Rohde & ESCI7 100724 February 20, February 20,
Schwarz 2022 2023
Cable CE Testline 18 + 11556 - June 7, 2022 June 7, 2023
Chamber 5m [RJ214

Figure 6 Test Equipment Used

Test Report Ra233690.01
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5 20dB Minimum Bandwidth

5.1 Test Specification
FCC Part 15, Subpart C, section 15.247(a)(1)
5.2 Test Procedure

(Temperature (22°C)/ Humidity (58%RH))
The E.U.T operation mode and test set-up are as described in Section 2 of this
report. The E.U.T was tested in the chamber and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 1.5 meters above the
ground at three-meter distance from the testing antenna.
The spectrum analyzer was set to the following parameters:
e Span =~ 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
e RBW > 1% of the 20 dB bandwidth
e Detector Function: Peak, Trace: Maximum Hold.

5.3 Test Limit
The maximum 20 dB bandwidth of the hopping channel is | MHz
5.4 Test Results

JUDGEMENT:

Operation Bandwidth

Frequency Reading
(MHz) (kHz)
5,726.0 27.1
5,800.0 27.1
5,849.0 27.5

Figure 7 Test Results

Passed

For additional information see Figure § to Figure 10.

Test Report Ra233690.01
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' Keysight Spectrum Analyzer - Occupied BW ==
ﬁ RF 50 Q AC SENSE:INT] ALIGN AUTO 04:31:53 PMJun 07, 2022
x dB -20.00 dB Center Freq: 5.799909740 GHz Radio Std: None

& Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 10 dB Radio Device: BTS

#Res BW 10 kHz VBW 100 kHz

Occupied Bandwidth Total Power -26.3 dBm
23.055 kHz

Transmit Freq Error 807 Hz % of OBW Power 99.00 %

x dB Bandwidth 27.10 kHz x dB -20.00 dB

MSG STATUS

Figure 8. Low Channel

#Atten: 10 dB Radio Device: BTS

s Keysight Spectrum Analyzer - Occupied BW [o ] &
X RF 50Q AC SENSE:INT] ALIGN AUTO 04:37:08 PMJun 07, 2022
Center Freq 5911720 GHz Center Freq: 5.725911720 GHz Radio Std: None

= Trig: Free Run Avg|Hold:>10/10

10 dBidiv Ref -25.00 dBm

Center 5.7259117 GHz
#Res BW 10 kHz VBW 100 kHz

Occupied Bandwidth Total Power -27.3 dBm
23.076 kHz

Transmit Freq Error -1.322 kHz % of OBW Power 99.00 %

x dB Bandwidth 27.14 kHz x dB -20.00 dB

MSG STATUS

Figure 9. Mid Channel

Test Report Ra233690.01 Magos Systems Ltd. Page 17 of 56
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= Keysight Spectrum Analyzer - Occupied BW =N ==
i RF 509 AC C ENSE:INT] ALIGN AUTO 12:51:45 PMAug 30,2022t
x dB -20.00 dB Center Freq: 5.848919000 GHz Radio Std: None
G Trig: Free Run Avg|Hold:>10/10

10 dB/div
Log

#IFGain:Low

Ref 116.99 dBuV/m

Occupied Bandwidth
23.448 kHz
-3.086 kHz
27.53 kHz

Transmit Freq Error
x dB Bandwidth

#Atten: 0 dB

VBW 100 kHz

Total Power

x dB

% of OBW Power

Radio Device: BTS U

Mkr1 5.8489168 GHz
101.76 dBuV/m

Span 200.0 kHz
Sweep 2.4 ms

102 dBpV/m

99.00 %

-20.00 dB

STATUS

Figure 10. High Channel

5.5 Test Equipment Used, 20 dB Minimum Bandwidth
Last Next
Instrument | Manufacturer | Model | Serial No. Calibration Calibration
Date Due
. February 20, February 20,
EMI Receiver R&S ESCI7 100724 2022 2023
Horn Antenna ETS 3115 6142 May 25,2021 | May 25,2024
Commscope 0623 May 16, 2022 May 16, 2023
RF Cable ORS WBC-400 G020133
Full Anechoic
Civil Chamber ETS S81 SL 11643 NCR NCR

Figure 11 Test Equipment Used

Test Report Ra233690.01 Magos Systems Ltd.
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6

6.1

6.2

6.3

6.4

Occupied Bandwidth

Test Specification
FCC Part 15, Subpart C: section 2.1048
Test Procedure

(Temperature (22°C)/ Humidity (55%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this
report. The E.U.T was tested in the chamber and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 1.5 meters above the
ground at three-meter distance from testing antenna. The spectrum analyzer was set
to the following parameters:

Span =~ 2 to 3 times the occupied bandwidth, centered on a hopping channel
Detector Function: Peak, Trace: Maximum Hold.

99% Occupied bandwidth function was turn on.

Test Limit
N/A
Test Results

Operation Bandwidth

Frequency Reading
(MHz) (kHz)
5,726.0 23.0
5,800.0 23.0
5,849.0 234

Figure 12 Test Results

JUDGEMENT: Passed

For additional information see Figure § to Figure 10.
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wm Keysight Spectrum Analyzer - Occupied BW [ ][-&-
] RF 50Q AC SENSE:INT ALIGN AUTO 04:37:08 PMJun 07, 2022
Center Freq 5.725911720 GHz Center Freq: 5.725911720 GHz Radio Std: None
— Trig: Free Run Avg|Hold:>10/10

#FGain:Low #Atten: 10 dB Radio Device: BTS

10 dBidiv Ref -25.00 dBm

Center 5.7259117 GHz
#Res BW 10 kHz VBW 100 kHz

Occupied Bandwidth Total Power -27.3 dBm
23.076 kHz

Transmit Freq Error -1.322 kHz % of OBW Power 99.00 %

x dB Bandwidth 27.14 kHz x dB -20.00 dB

MSG STATUS

Figure 13. Low Channel

ww Keysight Spectrum Analyzer - Occupied BW ==
m RF S ALI 0 04:31:53 PMJun 07, 2022
x dB -20.00 dB Center Freq: 5.799909740 GHz Radio Std: None

& Trig: Free Run Avg|Hold:>10/10

#FGain:Low #Atten: 10 dB Radio Device: BTS

10 dBidiv Ref -25.00 dBm

Center 5.7999097 GHz Span 200.0 kHz
#Res BW 10 kHz VBW 100 kHz Sweep 2.4 ms

Occupied Bandwidth Total Power -26.3 dBm
23.055 kHz

Transmit Freq Error 807 Hz % of OBW Power 99.00 %

x dB Bandwidth 27.10 kHz x dB -20.00 dB

MSG STATUS

Figure 14. Mid Channel
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w Keysight Spectrum Analyzer - Occupied BW
Xl RF 50Q AC ENSE:INT| ALIGN AUTO
Center Freq: 5.848919000 GHz

> RF 50Q AC C
x dB -20.00 dB ;
y  Trig: Free Run Avg|Hold:>10/10

¢
#FGainilow — #Atten: 0 dB

VBW 100 kHz

Occupied Bandwidth Total Power 102 dBpV/m

23.448 kHz
-3.086 kHz
27.53 kHz

% of OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Figure 15. High Channel

Radio Std: None
Radio Device: BTS

Mkr1 5.8489168 GHz
101.76 dBuV/m

=R

12:51:45 PMAug 30, 2022

Span 200.0 kHz
Sweep 2.4 ms

6.5 Test Equipment Used, Occupied Bandwidth
Last Next
Instrument | Manufacturer | Model | Serial No. Calibration Calibration
Date Due
. February 20, February 20,
EMI Receiver R&S ESCI7 100724 2022 2023
Horn Antenna ETS 3115 6142 May 25,2021 | May 25,2024
Commscope 0623 May 16, 2022 May 16, 2023
RF Cable ORS WBC-400 G020133
Ful Anechoic
Civil Chamber ETS S81 SL 11643 NCR NCR

Figure 16 Test Equipment Used
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7 Hopping Frequencies Number
71 Test Specification

FCC Part 15, Subpart C Section 15.247(a)(1)(i1)
7.2 Test Procedure

(Temperature (22°C)/ Humidity (62%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this report.
The E.U.T was tested in the chamber, placed on a remote-controlled turntable. The
E.U.T was placed on a non-metallic table, 1.5 meters above the ground and a

3 meter distance from testing antenna.

The E.U.T. was set to hopping mode. The spectrum analyzer was set to the
following parameters:

e RBW:30kHz, VBW: 100 kHz
e Detector Function: Peak, Trace: Maximum Hold.

7.3 Test Limit

“Frequency hopping systems operating in the 5725-5850 MHz band shall use at
least 75 hopping frequencies.”

7.4 Test Results

Number of Hopping | Specification
Frequencies
247 =75

Figure 17 Test Results

JUDGEMENT: Passed
For additional information see Figure 18 to Figure 23.
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wm Keysight Spectrum Analyzer - Swept SA ==
RF 50Q AC S NT ALIGN AUTO 01:32:12 PMJun 07, 2022 _

Avg Type Log-Pwr
PNO: Fast G0  1rig: FreeRun
IFGain:Low Atten: 10 dB

Mkr1 5.725 90 GHz
10 dBidiv  Ref 0.00 dBm -35.578 dBm

Log

Start 5.72500 GHz ] Stop 5.74500 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 20.53 ms (1001 pts)

MSG STATUS

Figure 18. Number of Channels 5725-5745MHz band

Keysnght Spgctrum Analyzer Swept SA

SENSE:INT ALIGN AUTO

Stop Freq 5 765000000 GHz o _A ~ Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run
IFGain:Low Atten: 10 dB

Mkr1 5.725 90 GHz

10 dBidiv Ref 0.00 dBm ---dBm
og ;

Start 5.74500 GHz Stop 5.76500 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 20.53 ms (1001 pts)

MSG STATUS

Figure 19. Number of Channels 5745-5765MHz band
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w Keysight Spectrum Analyzer - Swept SA ==
x RF 50Q AC SENSE:INT] ALIGN AUTO |
Stop Freq 5.785000000 GHz ) Avg Type: Log-Pwr
PNO: Fast G0  1rig: FreeRun

IFGain:Low Atten: 10 dB
Mkr1 5.725 90 GHz

10 d_idiv  Ref 0.00 dBm ---dBm

Log

Start 5.76500 GHz Stop 5.78500 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 20.53 ms (1001 pts)

STATUS

MSG

Figure 20. Number of Channels 5765-5785MHz band

wm Keysight Spectrum Analyzer - Swept SA = \7@7‘@
T = - —

] AC [ SENSE:I GNAUTO |

Stop Freq 5.805000000 GHz ) Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run
IFGain:Low Atten: 10 dB

Mkr1 5.725 90 GHz

10 dBidiv Ref 0.00 dBm ---dBm
og

Stop $.80500 GHz

Start 5.78500 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 20.53 ms (1001 pts)

STATUS

MSG

Figure 21. Number of Channels 5785-5805MHz band
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KeyslghtSpectrumAnalyzer Swep‘SA ==
2] it S| NT ALIGN AUTO 02:16:31 PMJun 07,2022
Stop Freq 5 825000000 GHz . Ava Type: Log-Pwr

PNO: Fast G0  1rig: FreeRun
IFGain:Low Atten: 10 dB

Mkr1 5.725 90 GHz
10 d_idiv  Ref 0.00 dBm ---dBm

Log

1

Start 5.80500 GHz ] Stop 5.82500 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 20.53 ms (1001 pts)

MSG STATUS

Figure 22. Number of Channels 5805-5825MHz band

Keysnght Spgctrum Analyzer Swept SA

SENSE:INT ALIGN AUTO

Stop Freq 5 850000000 GHz o _A ~ Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run
IFGain:Low Atten: 10 dB

Mkr1 5.725 900 GHz

10 dBidiv Ref 0.00 dBm ---dBm
og ;

Start 5.82500 GHz Stop 5.85000 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 25.67 ms (1001 pts)

MSG STATUS

Figure 23. Number of Channels 5825-5850MHz band
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7.5 Test Equipment Used, Number of Hopping Frequencies
Last Next
Instrument | Manufacturer | Model | Serial No. Calibration Calibration
Date Due
. February 20, February 20,
EMI Receiver R&S ESCI7 100724 2022 2023
Horn Antenna ETS 3115 6142 May 25,2021 | May 25,2024
Commscope 0623 May 16, 2022 May 16, 2023
RF Cable ORS WBC-400 G020133
Full Anechoic
Civil Chamber ETS S81 SL 11643 NCR NCR

Figure 24 Test Equipment Used
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8

8.1

8.2

8.3

8.4

Channel Frequency Separation

Test Specification

FCC Part 15, Subpart C, Section 15.247(a) (1)
RSS 247. Issue 2, Section 5.1(b)

Test Procedure

(Temperature (22°C)/ Humidity (55%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this
report.

The E.U.T was tested in the chamber, placed on a remote-controlled turntable. The
E.U.T was placed on a non-metallic table, 1.5 meters above the ground and a

3 meter distance from testing antenna.

The E.U.T. was set to hopping mode.

The spectrum analyzer was set to the following parameters:
Span = wide enough to capture two adjacent channels, RBW> 1% of the span
Detector Function: Peak, Trace: Maximum Hold.

Test Limit

“Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.”

Test Results

Channel
Frequency

Separation
(kHz) (kHz)

1,500.0 27.0

Limit

Figure 25 Test Results

JUDGEMENT: Passed

For additional information see Figure 26.
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Channel Frequency Separation

wm Keysight Spectrum Analyzer - Swept SA =2 =E =

RF SENSE:INT]

pe p | SEN ]
Marker 1 A 500 00 kHz '
PNO: Wide GO  Trig: FreeRun

IFGain:Low Atten: 10 dB

AMkr1 500 kHz
-0.34 dB

Span 2.000 MHz

Center 5.788000 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 2.067 ms (1001 pts)

MSG

STATUS

Figure 26. Channel Frequency Separation

8.5 Test Equipment Used, Channel Frequency Separation
Last Next
Instrument | Manufacturer | Model | Serial No. Calibration Calibration
Date Due
. February 20, February 20,
EMI Receiver R&S ESCI7 100724 2022 2023
Horn Antenna ETS 3115 6142 May 25,2021 | May 25,2024
Commscope 0623 May 16, 2022 May 16, 2023
RF Cable ORS WBC-400 G020133
Full Anechoic
Civil Chamber ETS S81 SL 11643 NCR NCR

Figure 27 Test Equipment Used
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9.1

9.2

9.3

Peak Output Power

Test Specification

FCC Part 15, Subpart C, Section 15.247(b)(1)
RSS, Issue 2, Section 5.4(c)

Test Procedure

(Temperature (22°C)/ Humidity (55%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this
report.

The E.U.T was tested in the chamber, placed on a remote-controlled turntable. The
E.U.T was placed on a non-metallic table, 1.5 meters above the ground and a

3 meter distance from testing antenna.

The spectrum analyzer was set to the following parameters:

Span = ~5 times the 20 dB bandwidth, centered on a hopping channel RBW > of
the 20 dB bandwidth of the emission being measured.

Detector Function: Peak, Trace: Maximum Hold.

Radiated output power levels were measured at selected operation frequencies and
the results were converted to power level according to the formula as shown below:

(EV/m X d)2
E - Field Strength (V/m)
d — Distance from transmitter (m)
G — Antenna gain
e P — Peak power (W)
Test Limit

The maximum peak conducted output power for all frequency hopping systems in
the 5725-5850 MHz band: 1 watt.

pP=
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9.4 Test Results
Operation Field Antenna|Conducted | Conducted | . . . . .
Frequency Pol. Strength EIRP Gain Power Power Limit* Margin
(MHz) (V/H) |(dBuV/m)| (dBm) (dBi) (dBm) (mW) | (mW) | (mW)
\Y 104.5 9.3 9.0 0.3 1.0 500.0 | -499.0
5726.0
H 95.6 0.4 9.0 -8.6 0.1 500.0 | -499.9
\Y 103.8 8.6 9.0 -0.4 0.9 500.0 | -499.1
5800.0
H 96.2 1.0 9.0 -8.0 0.1 500.0 | -499.9
v 103.0 7.8 9.0 -1.2 0.7 500.0 | -499.3
5849.0
H 95.2 0.0 9.0 -9.0 0.1 500.0 | -499.9

*Note: the limit value is reduced by 3 dBi because the antenna gain exceeds 6 dBi by 3 dB.

Figure 28 Radiated Power Output Test Results

JUDGEMENT:

Passed by 419 mW

For additional information see Figure 29 to Figure 34.

Test Report Ra233690.01

FCC ACC M Ver 1.2 28 February 2011

Magos Systems Ltd.

Page 30 of 56




