)
S

K;;)\ THE STANDARDS INSTITUTION OF ISRAEL  (Blectonics & Telematics Laboratory

Test Report No. 7012318227

For Tag&Find Wireless Solutions Ltd.

Equipment Under Test:

Compact UNF RFID reader with BLE connectivity
GearEye BLE transceiver

Model: GearEye-A4
FCC ID: 2AXUS-GRY4

From The Standards Institution

Of Israel

Industry Division

Electronics & Telematics Laboratory
EMC Branch

ANdlAB

ANSI National Accreditation Board
ACCREDITED

S 1SO/IEC 17025 pupuy
TESTING LABORATORY

Certificate Number: AT-1359

42 Chaim Levanon St. Tel-Aviv 69977 Israel. Management: Tel: 972-3-6467800 Fax: 972-3-6467779 www.sii.org.l
Electronics: Tel: 972-3-6465050 Fax: 972-3-7454026 - Alarms Systems Section: Tel: 972-3-6465370 Fax: 972-3-6467262



/1;;\ THE STANDARDS INSTITUTION OF ISRAEL  (Bectones & Teemates Laboraor)

Test report No: 7012318227 Page 2 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Table of Contents

1. Applicant information ... 3
D720 I =Y o Y=Y o1 £ B T T o 3
3. Summary of test: ... ———————————————— 5
4. Equipment under test description. ... ————— 6
L B0 T €= 4 1= = 1 e =X o7 4 4 ) o 6
5. TSt reSUILS ... ———— 7
5.1 Transmitter characterisStiCs ... 7
5.1.1 Transmitter 6 dB occupied bandwidth................ceummmmmmmmmmmmimi s 7
5.1.2 Maximum conducted output power test. ............coiiiiii s 9
5.1.3 Power spectral density test .........cccccummmmmmmmmmmmmmimii 1
5.1.4 Radiated emissions test according to §§ 15.247(d), 15.205(Q) ........cuuuummmmmnnnnnnnnnnnnnnns 13
5.1.5 Radiated emissions test according to § 15.209............ccccciiinnnnnnnn s 21
5.1.6 Conducted emissions test according to § 15.207 ... 23
APPENDIX A Test equipment used. .........coooiiiiiiiiiiiiiiii s 25
APPENDIX B Photo of the test setups. ... 30
APPENDIX C  Abbreviations and acronyms. ..........ccuiiiiiiiimninmmmmssssssssss s ssssssssssssssssssssssnns 31

42 Chaim Levanon St. Tel-Aviv 63977 Israel. Management: Tel: 972-3-6467800 Fax: 972-3-6467779 www.sii.org.il
Electronics: Tel: 972-3-6465050 Fax: 972-3-7454026 - Alarms Systems Section: Tel: 972-3-6465370 Fax: 972-3-6467262



/;;)\ THE STANDARDS INSTITUTION OF [GRAEL  (Blecroics & Telematics Laboratory

Test report No: 7012318227 Page 3 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

1. Applicant information

Applicant: Tag&Find Wireless Solutions Ltd..
Address: Golda Meir 21, Haifa, Israel.
Sample for test selected by: The customer

The date of tests: 6, 12 August, 15 September 2020

Equipment under test information

Description of Equipment Compact UHF RFID reader with BLE connectivity
Under Test (EUT): GearEye BLE transceiver

Model: GearEye-A4

Software version of radio unit: | GearEye-A4-2.3.1

Hardware version: GearEye-A4

Manufactured by: Tag&Find Wireless Solutions Ltd.

2. Test performance

Location: SII EMC Section

Apparatus compliance verification in accordance with emission
requirements

Test specifications: | 47CFR part 15.247, 15.205, 15.207, 15.209 and part 1 §1.1310

Purpose of test:

This Test Report contains 31 pages This Test Report applies only to the specimen tested and may not
and may be used only in full. be applied to other specimens of the same product.
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FCC ID: 2AXUS-GRY4

Normative References.

FCC 47 CFR Part 15, Subpart C

Radio Frequency Devices Subpart C — Intentional
Radiators

ANSI C63.4: 2014

American National Standard for Method of
Measurements of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz

ANSI C63.10: 2013

American National Standard for Testing of Unlicensed
Wireless Devices.
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3. Summary of test:

The EUT was found to comply with requirements of: 47CFR Part 15, §§ 15.247, 15.205,
15.207, 15.209.

Transmitter characteristics Subclause
Minimum 6 dB bandwidth 15.247(a)(2)
Maximum output power 15.247(b)(3)
Peak power spectral density 15.247(e)
Out of band spurious emissions radiated 15.205, 15.247(d)
Unwanted radiated emissions below 1 GHz 15.209
Conducted emissions on AC power line 15.207

/ Electronics & Telematics [ —
Laboratory i
September 2020

Name: Eng. Yuri Rozenberg Name: Michael Feldman.
Position: Head of EMC Branch. Position: Test engineer.

Measurement uncertainty.

The test equipment was calibrated according to its recommended procedures and is within the manufacturer's
published limit of error.

The laboratory calibrates its standards by a third party (traceable to NIST, USA) on a regular basis according to
equipment manufacturer requirements.

In the following table the uncertainty calculation is given.

Test description Calculated uncertainty
U LaB
Conducted measurements
Frequency error 37.6 Hz
Spurious emission +2.98 dB
Radiated emissions
Electric field strength in a SAR at 3 m distance
30 MHz — 1.0 GHz +432dB
Electric field strength in a FAR at 3 m distance
1.0 GHz - 18 GHz +4.47dB
Substitution measurements
In a FAR at 3 m distance
1.0 GHz - 18 GHz +3.41dB
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4. Equipment under test description.

*The applicant provided description.

41 General description

The GearEye transceiver (hereinafter: EUT) is tracking solution for organizes and locates items tagged
with UHF RFID stickers. The device communicates with controlling mobile device like phone or
tablet via BLE transceiver. EUT powered from Li-lon 3.6VDC internal battery.

EUT technical characteristics

Transmitter technical characteristics: Note
Assigned frequency band 2400 MHz — 2483.5 MHz

Operating frequency range: | 2402 MHz — 2480 MHz

DTS transmitter: BLE 5.0
Types of modulation: G-FSK
Antenna information
Type Manufacturer/Model Antenna gain, dBi
Printed on PCB'’s Flex GearEye-A4 0.6
Hom
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Fig.1. RE test setup above 1 GHz.
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5. Test results
5.1 Transmitter characteristics
511 Transmitter 6 dB occupied bandwidth.
Method of measurement ANSI C63.10 subclause 11.8.2
Operating Frequency Range 2402— 2480 MHz
Detector used Peak
Resolution bandwidth 100 kHz
Video bandwidth >3 x RBW.
Trace mode Max Hold.
Sweep time: Auto couple.
Ambient Temperature 22°C Relative Humidity 53% | Air Pressure 1010 hPa

The minimum 6 dB occupied bandwidth shall be at least 500 kHz.

. Measured 6 dB 6 dB occupied bandwidth
Carrier frequency, . . . Reference to plot
MLy occupied bandwidth, limit, 4
kHz kHz
2402 672 500 1
2440 666 500 2
2480 658 500 3
TEST EQUIPMENT USED:
1 3 13
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Plot # 3. Carrier frequency — 2480 MHz
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5.1.2 Maximum conducted output power test.

Method of measurement ANSI C63.10 subclause 11.9.2.2

Operating Frequency Range 2402— 2480 MHz

Detector used RMS

Resolution bandwidth 1 MHz

Video bandwidth 3 x RBW.

Trace mode Max Hold.

Ambient Temperature 23" C Relative Humidity 53% | Air Pressure 1010 hPa

For Digital Transmit System the peak conducted output power in the 2400 — 2483.5 MHz band shall not
exceed 1W (30 dBm) with antennas gain that do not exceed 6 dBi.

Carrier Field 99% power |, B o *Conducted output Condugtgd Reference
frequency, | strength, OBW, dBm ’ power, power limit, to plot #
MHz dBpV/m MHz dBm dBm
2402 101.3 1.1 6.5 59 30 4
2440 102.9 1.1 8.1 7.5 30 5
2480 100.8 1.1 6.0 54 30 6

*The maximum conducted output power = EIR power — Antenna gain. Where antenna gain = 0.6 dBi.
**EIR power = (E Field strength (dBpuV/m@3m) - 95.2) +10Log (99% OBW).

Measured field straight level was converted to EIRP level. The EIRP calculation provided after verification
according to substitution test method. EUT was replaced by generator and substitution antenna. Result
calculated from generator output level, substitution antenna gain and loss of connected cable was used for

EIRP calculation.

Transmitter was operated in continuous transmit mode at bottom, middle and top of the 2402 — 2480 MHz
frequency band and at maximum output power and maximum data bit rate.

TEST EQUIPMENT USED:

13
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Plot # 6. Carrier frequency — 2480 MHz

42 Chaim Levanon St. Tel-Aviv 69977 Israel. Management: Tel: 972-3-6467800 Fax: 972-3-6467779 WwWWw.sii.org.il
Electronics: Tel: 972-3-6465050 Fax: 972-3-7454026 - Alarms Systems Section: Tel: 972-3-6465370 Fax: 972-3-6467262



/;;)\ THE STANDARDS INSTITUTION OF [GRAEL  (Blecroics & Telematics Laboratory

Test report No: 7012318227
Title: GearEye BLE transceiver
Model: GearEye-A4

Page 11 of 31 Pages

FCC ID: 2AXUS-GRY4

5.1.3 Power spectral density test

Method of measurement ANSI C63.10 subclause 11.10.2

Operating Frequency Range 24022480 MHz

Detector used RMS

Resolution bandwidth 10 kHz

Video bandwidth >3 x RBW.

Trace mode Max Hold.

Ambient Temperature 23° C | Relative Humidity 53% | Air Pressure 1010 hPa

For digitally modulated systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

Carrier Field **Conducted Conducted Reference
frequency, strength, *EIR power, PSD PSD limit, to plot #
MHz dBuV/m dBm dBm dBm/3 kHz
2402 90.8 -9.6 -9.0 8 7
2440 93.0 -7.4 -6.8 8 8
2480 90.3 -10.1 -9.5 8 9

**The conducted to antenna PSD = EIR power — Antenna gain. Where antenna gain = 0.6 dBi.
*EIRP = E Field strength (dBuV/m@3m) - 95.2 + 10 Log (3 kHz RBW/ 10 kHz RBW).
Calculation of EIRP performed after verification by substitution method.

TEST SUMMARY

EUT maximum output power result is below PSD limit per 47 CFR 15.247 (e).
The EUT was found complies with standard requirement.

TEST EQUIPMENT USED:
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5.1.4 Radiated emissions test according to §§ 15.247(d), 15.205(a)

ANSI C63.10 sub clauses 11.11/ 11.12
2402—- 2480 MHz

Trace 1 — Peak; Trace 2 - RMS

100 kHz /1 MHz

Method of measurement
Operating Frequency Range
Detector used:

Resolution bandwidth

Video bandwidth 3x RBW.
Trace mode: Trace 1 — Max hold; Trace 2 — Power averaging.
Ambient Temperature 23° C | Relative Humidity 53% | Air Pressure 1010 hPa

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or

digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits.

In addition, radiated emissions, which fall in the restricted bands, as, defined in Section

15.205(a) must also comply with the radiated emission limits specified in Section 15.209(a).

Carrier frequency 2402 MHz

Radiated Peak limit, | Avg limit, | Margin,
Frequency, oo Reference
MHz emissions, Note Note to plot#

dBuV/m dBuV/m | dBuV/m dB
2353.8 50.7 74 - >20 *RB Detector peak 10
23733 38.8 - 54 14.2 RB Detector average 10
2400.0 613 80.5 - 19.2 ]:ggg Detector peak. 11
2500.0 50.3 74.0 - >20 RB Detector peak 12
2500.0 394 - 54 14.6 RB Detector average 12
4803.3 56.4 74.0 - 7.6 RB Detector peak 14
4804.0 47.0 - 54.0 7.0 RB Detector average 14

*RB — restricted band
Carrier frequency 2440 MHz
Radiated Peak limit, | Avg limit, | Margin,
Frequency, oo Reference
MHz emissions, Note Note to plot#

dBuV/m dBuV/m | dBuV/m dB
2227.4 49.6 74 - >20 RB Detector peak 17
2227.4 39.5 - 54 14.5 RB Detector average 17
4880.1 56.1 74 - 17.9 RB Detector peak 21
4879.9 46.5 - 54 7.5 RB Detector average 21
10923.0 55.5 74 - 17.9 RB Detector peak 22
10923.0 43.8 - 54 10.2 RB Detector average 22
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Carrier frequency 2480 MHz

Frequency, Ra.diz.lted Peak limit, | Avg limit, | Margin, Reference
MHz emissions, Note Note to plot#
dBuV/m dBuV/m | dBuV/m dB
23733 49.3 74 - >20 *RB Detector peak 24
23733 38.7 - 54 15.3 RB | Detector average. 24
2483.8 52.2 74 - >20 RB Detector peak 26
2483.7 40.9 - 54 13.1 RB Detector average 26
4960.3 52.4 74 - >20 RB Detector peak 28
4960.0 43.9 - 54 10.1 RB Detector average 28

*RB — restricted band

TEST SUMMARY

All emissions outside of the 2400 — 2483.5 MHz frequency band founded below 15.247(d) limits.

TEST EQUIPMENT USED:

10

13

14
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Carrier frequency — 2402 MHz.
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Plot # 14. Plot # 15.
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Test report No: 7012318227
Title: GearEye BLE transceiver
Model: GearEye-A4

FCC ID: 2AXUS-GRY4

02:18:32M Sep 15, 2020
TRACE[ 3456
TYPE|MA i
DETIP AT

Mkr1 23.80 GHz|
50.406 dBuV/m|

Avg Type: RMS
AvglHold:>100/100

Stop 25.000 GHz,

Start 15.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 26.20 ms (1001 pts)

WKA MODE TAC SCL

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

sTATUS|

Plot # 16.
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Test report No: 7012318227 Page 17 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Carrier frequency - 2440 MHz.

fglentSpecrim naleer SwepiSh

e o B
Avg Type:
T GO TrigFreeRun Avghari 001100 o
PReAnp Fonntow : Fomntow * Aten:14 4B
MKkr1 2.227 37 GHZ] Mkr1 2,440 1 GHZ
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o8 e ‘
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B 00|
s 9 o :
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Ed 6 ) 1
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100 B
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Plot # 21. Plot # 22.
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Test report No: 7012318227

Page 18 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4

FCC ID: 2AXUS-GRY4

Agilent Spectrum Analyzer - Swept S&

Marker 1 21.020000000000 GHz
PNO:

SOURCE OFF |\ ALIGN AUTO/NORF 02:16:23PM Sep 15, 2020
Avg Type: RMS TRACE[; - 35¢6
ig: Avg|Hold:>100/100 TYPE|M A i
PREAMP IFGain::L.ns:q - lN:en:ﬁdE rrrrrrr
Mkr1 21.02 GHZ]
10 aBidiy_ Ref 70,00 dBUV/m 50.180 dBuV/m|
Log
&0
0
©
a0
»
Start 15.000 GHz Stop 25.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 26.20 ms (1001 pts)
’7% VoD T seL % v RGO | FUNCTONWOTH FURCTION VAL =
;——_
o2 rodeh stiedmavin | [ ]
3 | O S
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g 8§
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s smatus

Plot # 23.
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Test report No: 7012318227

Model: GearEye-A4

Title: GearEye BLE transceiver

Page 19 of 31 Pages

FCC ID: 2AXUS-GRY4

Carrier frequency 2480 MHz.

7 - Swept S4.

Agilent Speotrum Aol

=
Aug Type:

02154470 Aug 12,2020
Al 515

o TrigiFreeRun
IFGainLow Atten: 14 4B

| = v SRS
T T e —
338 CHe| S8 762 amvim
E—

Plot # 24
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Atten: 6 dB
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Plot # 25
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Plot # 27
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Plot # 28.

Plot # 29
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Test report No: 7012318227
Title: GearEye BLE transceiver

Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Page 20 of 31 Pages

Agilent Spectrum Analyzer -

R S A T CORREC USBPREAVP | SENSEIINT] SOURCE OFF UNALIGNAUTOINORF 0221505 Sep 15,2020
hua Ty s R
A O A W W ] PNGFaw Go  Trig:FreeRun AvglHold:>100/100 TYPEIMA i

PREAMP IFGain:Low #Atten: 6 dB. DET|P A NN
Mkr1 21.06 GHz
0 gerciv__Ref 70.00 dBpVim 49.943 dBuVim
600
a0 0
. )
20
100
0o
100
200
Start 15.000 GHz Stop 25.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 26.20 ms (1001 pts)
iR WODE TRC S X v FUNCTON | FURCTOR WioTH FONCTON VALUE =

U N [1[f[  2106GHz| 49943 dBuVim|
PI N [2[f] 2106GHz| 39466dBuvm| | [}

3

e S B E—

g - M
B ————
e status,

Plot # 30
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Test report No: 7012318227
Title: GearEye BLE transceiver
Model: GearEye-A4

Page 21 of 31 Pages

FCC ID: 2AXUS-GRY4

5.1.5 Radiated emissions test according to § 15.209
Method of measurement ANSI C63.10 §6.5
Detectors used CISPR Quasi-Peak
Resolution bandwidth 9 kHz/120 kHz
Video bandwidth >3 x RBW.
Trace mode Free run
Ambient Temperature 24°C Relative Humidity 53% | Air Pressure 1010 hPa

TEST DESCRIPTION:

The measurements were performed at 3 m test distance in Anechoic chamber. The EUT was

arranged on a polystyrene table 0.8 m height and placed on the turn - table.

The Active Loop antenna in 150 kHz to 30 MHz frequency band and Biconilog antenna in 30 MHz
— 1.0 GHz frequency band were used. The emission level was maximized by initially rotating
turntable through 360°, varying the antenna height between 1 m and 4 m, rerouting EUT cables
and changing antenna polarization from vertical to horizontal.

Radiated emission test results.

For Cable Loss and Antenna Factor refer to Appendix 2.

Frequency | Antenna | Antenna | Turn- | Emission Limit Margin
polariz. Height | table Level @ 3m
Angle |  Note 1 Note 2 | Results
(MHz) V/H m °) dBuV/m dBuV/m dB
811.1 Vv 1.0 249 35.0 46.0 11.0 Pass
Note 1: Emission level = E Reading (dBuV) + Cable loss (dB) + Antenna Factor (dB/m).

Note 2:

Margin (dB) = Limit (dBuV/m) — Emission level (dBuV/m)

REQUIREMENTS:

EUT radiated emission shall not exceed value required in section 15.209

TEST RESULT:

Test results presented in a table and in plots ## 31, 32.

TEST EQUIPMENT USED:

1

6

13

15
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Test report No: 7012318227 Page 22 of 31 Pages
Title: GearEye BLE transceiver

Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Agilent EMI Receiver. - Frequency Scan

RFZPRESEL | 50Q  AC CORREC SENSE!INT [ SOURCE OFF |ANALTGN AUTO/NORF 10:01:51 AM Aug 06, 2020
[Marker 1 676.45 kHz ] FREQUENCY SCAN Scan mace[l - 3
CISPR Smooth [wu] > TYPE [ b
PASS Scan Atten: 10 dB Free Run vetle © ©
Mkr1 676.44709 kHz
10 dBidiv Ref 106.99 dBuV/m 58.014 dBuVim
Log
race 1 Pass
970
|-
870
770
\\\\
B7.0 s [
$o
7.0
47.0
370
20
170
Start 150 kHz Stop 30 MHz
Res BW 9 kHz VBW 90 kHz Dwell Time 108.1 ps{4.5 kHz)

Rl | PEAKAMFTD | QFDAMPTD | EAVGAMPTD [ PEAKLL1A [ OPDLL1A | EAVGLLZA | REWY
676.45 kHz 60.428 dBuVIm §6.305 dBuVIm 49.346 dBuVim -10579dB -14702dB  -14.702dB  9.00 kHz (CISPR)

s status

Plot # 31. Investigation result in 0.15 — 30 MHz frequency range.

Agilent EMI Reseiven, - Frequency Scan

RFPRESEL | 50@ AC | CORREC ‘SENSE:INT| SOURCE OFF |\ ALIGN AUTO/NO RF 03:41:03PM Sep(3, 2020
Marker 1 811.11 MHz ] FREQUENCY SCAN 511:’11" TRace[T - 3
CISPR Smooth > TYPE [M v
PREAMP Sean > Atten: 6 dB Free Run peEge P P
Mkr1 811.11221 MHz
10 dBrdiv Ref 69.99 dBpV/im 40.378 dBpV/m
og
B0,
&0 [\

an. .

an.

0.

0am

-10.0

=200

Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 6.733 ps( 60 kHz)
usa sTaTUs

Plot # 32. Investigation result in 30 - 1000 MHz frequency range.
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Test report No: 7012318227 Page 23 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4
5.1.6 Conducted emissions test according to § 15.207
Method of measurement ANSI 63.10 § 6.2
Ambient Temperature  23°C | Relative Humidity 54% | Air Pressure 1010 hPa
Frequency, Class B equipment, dB (uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
05-5 56 46
5-30 60 50

* Decreases linearly with the logarithm of the frequency.
TEST PROCEDURE

EUT was connected to 120VAC main via auxiliary SVDC power supply.

The EUT was placed on a table in shielded room at a height 80 cm from floor and 40 cm from
the vertical reference plane and at more than 80 cm from any other metal surfaces. The
measurements were performed at mains terminals by means of LISN, connected to spectrum
analyzer in the frequency range as referred to in the table above. The measurements were made
with quasi-peak (CISPR) and average detectors. The position of the EUT cables was varied to
determine maximum emission level.

TEST RESULTS:

Test results present at plots # 33 for line Phase and # 34 for line Neutral.

TEST EQUIPMENT USED:

1 11 12
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Test report No: 7012318227 Page 24 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Agilent EM) Receiver. - Frequency Scan

A2 PRESEL | 5052 /ADC_| CORREC SENSEINT| SOURCE OFF [AALIGN AUTO/NORF 02:57:52PM Sen 15, 2020
[Marker 1 280, ] FREQUENCY SCAN Scan
Smooth 0 >
Scan Atten: 10 dB FreeRun
Mkr1 280.42328 kHz
0By Ref 80,00 dBpV 49.531 dBuvV
Log
700
—
B0.0
—
500 \‘i‘ 3
400
300 a
200
100
[alun)
100
Start 150 kHz #Stop 30 MHz
Res BW 9 kHz VBW 90 kHz Scan Time 696.4 ms( 6445 pts)
o o
1 01 28071kHz 54290dBuV 51274dBuv  38.372dBuV  6505dB  -9521dB  -12.423dB  9.00 kHz (CISPF
2 O 1 67844kHz 42865dBuV 38354 dBuV  28871dBUV  -13.135dB -17.646dB -17.129dB  9.00 kHz (CISPF
3 O 1 85950kHz 42.460dBuV  37.396 dBUV 27500 dBUV  -13540 dB -18604dB -18.500 dB  9.00 kHz (CISPF
4 O 1.0945 MHz 40337 dBUV 35667 dBuY 26747 dByV  -15663 dB  -20.333dB  -19.263dB  9.00 kHz (CISPF
5 [ 52371 MHz 47.978dBuv 41593 dBuv  28.214dBuV  -12022dB -18407 dB  -21.786dB  9.00 kHz (CISPF
L [m] 53992 MHz 47.920dBuv 41464 dByY  28.793dBuV  -12080 dB -18536dB -21.207 dB  9.00 kHz (CISPF
n B
< | >
|mss status| 1. DC Coupled

Plot # 33. AC line conducted emissions test. Line Phase

Agjlent EMI Receiver, - Frequency Scan

RF2 PRESEL | 50 2 AADC (CORREC. SENSE:INT[ SOURCE OFF [\ ALIGN AUTO/MORF 03:08:45PM Sep 15, 2020
Marker 1 5.2798 MHz | FREQUENCY SCAN 5:71" TRACE 3
Seem Sas > e i
sean " ptenitoam Free Run ver” € P
Mkr1 5.2797952 MHz
10dBidiv  Ref 80.00 dBpV 50.470 dBpV
Log
700
[
B0.0
™ Q
500 i
40.0 —
300
200
100
0.00
-10.0
#Start 150 kHz #Stop 30 MHz
Res BW 9 kHz VBW 90 kHz ‘Scan Time 696.4 ms( 6445 pts)
516 FREQ | PEAKAWPTD | __QFDAVPTD | Ferciiis | oFDLLIA | EAVOLLZA B
1 [ 1 27358kHz 51994dB.V 47923 dBuY  36652dBuYV  9.014dB  -13085dB -15.356dB  9.00 kHz (CISPR)
BNl | 67844KkHz 38.683dBLV  33652dBUV  26261dBuV  17.312dB  22348dB -19.739dB  9.00 kHz (CISPR)
3 01 52371MHz 43852dBuV 37813dBWY  25539dBuV 16148 dB 22187 dB  -24.461dB  9.00 kHz (CISPR)
4 01 53992MHz 43406dBUV 37472 dBWY 25598 dBuV 16594 dB 22528dB  24.402dB  9.00 kHz (CISPR)
O
|
Imsa staTus| 3 DC Coupled

Plot # 34. AC line conducted emissions test. Line Neutral
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Test report No: 7012318227

Title: GearEye BLE transceiver
Model: GearEye-A4

Page 25 of 31 Pages

FCC ID: 2AXUS-GRY4

APPENDIX A Test equipment used.
Test equipment used
P Manufacturer information Due
No Description Calibration
Name Model Serial No date
MXE EMI Receiver .
1 20 Hz -26.5 GHz Agilent N9038A SIT 650114 June 2021
2 Cable RF 1m Huber-Suhner Sucoflex 104 21325/4PE October 2020
Double Ridged Guide Antenna . December
3 075 — 18 GHz ETS-Lindgren 3115 00143138 2020
Broadband Horn antenna Schwarzbeck December
4 | 15-40 GHz Mess-Electronik | DPHA 9170 o170-341 2020
Double Ridged Waveguide . December
5 Horn Antenna 1 — 18 GHz ETS-Lindgren 3117 00139055 2020
Antenna Biconilog . December
6 26 — 6000 MHz ETS-Lindgren 31142D 0146490 2020
Spectrum analyzer November
7 20 Hz-40 GHz Rohde&Schwarz ESU 40 100168 2020
MXG Signal Generator .
8 100 KHz - 20 GHz Agilent N5183A 6501148 May 2021
Attenuator 3 dB
9 DC — 12.4 GHz HP 8491A 50469 October 2020
USB preamplifier .
10 2 GHz — 50 GHz Keysight U7227F MY55380004 | January 2021
11 | LISN 9 kHz — 30 MHz FCC LISN 250-32-4-16 SI15023 October 2020
Transient limiter
12 0.009-200 MHz HP 11947A 3107105 August 2021
13 | Cable RF 5m Harbour Neoflex LLEF142 1802 July 2021
Industries
14 | Cable RF 0.5m Huber-Suhner Multiflex 141 520201 October 2020
Active Loop antenna . December
15 1.0 kHz — 30 MHz ETS-Lindgren 6507 00144641 2020
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Test report No: 7012318227 Page 26 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Cable Loss (Mast 6 m set cable.)

Point | Frequency | Cable Loss | Point | Frequency | Cable Loss
(MHz) (dB) (MHz) (dB)
1 30 0.3 21 1000 2.5
2 50 04 22 1100 2.6
3 100 0.6 23 1200 2.8
4 150 0.8 24 1300 29
5 200 1.0 25 1400 3.1
6 250 1.1 26 1500 3.2
7 300 1.2 27 1600 3.3
8 350 1.3 28 1700 3.5
9 400 1.5 29 1800 3.6
10 450 1.6 30 1900 3.7
11 500 1.7 31 2000 3.9
12 550 1.8 32 2100 4.0
13 600 1.9 33 2200 4.1
14 650 1.9 34 2300 4.2
15 700 2.0 35 2400 4.4
16 750 2.1 36 2500 4.6
17 800 2.1 37 2600 4.7
18 850 2.2 38 2700 4.8
19 900 2.3 39 2800 4.9
20 950 2.4 40 2900 5.0
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Test report No: 7012318227 Page 27 of 31 Pages
Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Antenna factor
Biconilog Antenna, ETS-Lindgren mod. 31142D, S/N: 0146490 3 m calibration.

f/ MHz AF/dB/m | f/MHz | AF/dB/m | f/MHz | AF/dB/m
30 18.7 250 12.0 2750 31.0
35 15.7 300 13.8 3000 31.2
40 12.9 400 16.2 3250 32.7
45 10.6 500 18.6 3500 34.5
50 9.0 600 20.2 3750 34.3
60 7.3 700 21.8 4000 34.5
70 7.7 800 22.9 4250 35.3
80 8.2 900 241 4500 35.5
90 9.2 1000 24.8 4750 36.1
100 9.4 1250 26.9 5000 37.4
120 8.5 1500 30.2 5250 38.4
140 8.5 1750 28.5 5000 39.9
160 9.1 2000 28.9 5750 38.2
180 10.5 2250 290.8 6000 39.1
200 10.9 2500 32.5 - -
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Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Antenna Factor
Double Ridged Guide Antenna mfr ETS-Lindgren model 3115 1m calibration

Point Frequency (MHz) Antenna Factor (dB/m)
1 1000 23.7
2 1500 25.5
3 2000 28.5
4 2500 28.1
5 3000 29.6
6 3500 31.1
7 4000 32.5
8 4500 32.5
9 5000 33.5
10 5500 34.7
11 6000 36.1
12 6500 36.5
13 7000 37.3
14 7500 38.0
15 8000 37.3
16 8500 37.9
17 9000 38.1
18 9500 38.5
19 10000 38.7

20 10500 38.8
21 11000 38.6
22 11500 38.8
23 12000 38.9
24 12500 39.3
25 13000 40.2
26 13500 40.6
27 14000 40.6
28 14500 40.4
29 15000 39.6
30 15500 39.5
31 16000 39.8
32 16500 40.4
33 17000 41.3
34 17500 42.6
35 18000 43.2
Cable Loss

Type: Neoflex LLEF142; Ser.No.1802; 5 m length

Point Frequency (GHz) Cable Loss (dB)
0 0.0-1.0 1.3
1 1.0-3.0 2.4
2 3.0-5.0 3.2
3 5.0-7.0 4.0
4 7.0-9.0 4.4
5 9.0-10.0 4.7
6 10.0-12.0 5.2
7 12.0-14.0 5.9
8 14.0-16.0 6.1
9 16.2-18.00 6.6
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Title: GearEye BLE transceiver
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Antenna Factor
Broadband Horn Antenna model BBHA 9170 1m calibration

Point Frequency (GHz) Antenna Factor (dB/m)
1 15.0 38.5
2 16.0 37.7
3 17.0 38.1
4 18.0 37.9
5 19.0 38.0
6 20.0 38.0
7 21.0 37.9
8 22.0 38.2
9 23.0 39.6
10 24.0 39.6
11 25.0 39.3
12 26.0 39.5
13 27.0 39.6
14 28.0 39.6
15 30.0 40.1
16 32.0 41.2
17 34.0 41.5
18 35.0 41.9
19 36.0 42.2
20 38.0 43.8
21 40.0 43.2

Antenna Factor
For Antenna Loop MFR ETS Lindgren, Type/Model 6507, S/N: 00144641

No. Frequency Magnetic Electric
MHz antenna factor, dBS/m antenna factor, dB/m
1 9 -21.5 30.0
2 10 -22.0 29.5
3 20 -27.7 23.8
4 50 -32.2 194
5 75 -33.0 18.5
6 100 -334 18.2
7 150 -33.6 17.9
8 250 -33.7 17.9
9 500 -33.8 17.8
10 750 -33.8 17.7
11 1000 -33.8 17.7
12 2000 -33.7 17.9
13 3000 -33.8 17.8
14 4000 -34.0 17.5
15 5000 -343 17.2
16 10000 -35.2 16.4
17 15000 -35.8 15.8
18 20000 -36.0 15.6
19 25000 -36.2 15.3
20 30000 -36.4 15.2
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Title: GearEye BLE transceiver

Model: GearEye-A4 FCC ID: 2AXUS-GRY4
APPENDIX B Photo of the test setups.

Photo 2.

Photo 3. 7 Photo 4.
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Model: GearEye-A4 FCC ID: 2AXUS-GRY4
APPENDIX C Abbreviations and acronyms.
The following abbreviations and acronyms are applicable to this test report:
AC alternating current
cm centimeter
dB decibel
dBm decibel referred to one milliwatt
dB(uV) decibel referred to one microvolt
dB(uV/m)  decibel referred to one microvolt per meter
EBW emission bandwidth.
EMC electromagnetic compatibility
EUT equipment under test
GHz gigahertz
H height
Hz hertz
kHz kilohertz
L length
LNA low noise amplifier
m meter
Mbps megabit per second
MHz megahertz
NA not applicable
OFDM Orthogonal Frequency Division Multiple Access
PRBS pseudo random binary sequence
QP quasi-peak
RF radio frequency
RE radiated emission
SA spectrum analyzer
rms root mean square
W width

End of the document
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