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1. Applicant information

Applicant: TAG&Find Wireless Solutions Ltd.
Address: Golda Meir 21, Haifa, 3498223, Israel.
Sample for test selected by: The customer

The date of tests: 3, 8, 15 September 2020

Equipment under test information

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

Model: GearEye-A4

Software version: GearEye-A4-2.3.1

Hardware version: Gearkye-Ad

Manufactured by: TAG&Find Wireless Solutions Ltd.

2. Test performance

Location: SII EMC Section

Apparatus compliance verification in accordance with emission
Purpose of test: .

requirements

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

Reference Documents:

0’0

CFR 47 FCC: | Rules and Regulations; Part 15. “Radio frequency devices”;
Subpart C: “Intentional radiators”

Section 15.205. “Restricted bands of operations”,

Section 15.209. “Radiated emission limits, general requirements”.

“Radiated Emission Limits, Additional Provisions”;

Section 15.247. “Operation within the bands 902 - 928 MHz,
2400 - 2483.5 MHz, 5725 - 5875 MHz".

This Test Report contains 42 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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Normative References.

FCC 47 CFR Part 15, Subpart C Radio Frequency Devices Subpart C — Intentional Radiators

American National Standard for Method of Measurements of
ANSI C63.4: 2014 Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

American National Standard for Testing of Unlicensed

ANSI C63.10: 2013 Wireless Devices.
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3. Summary of test

The EUT was found to be in compliance with requirements of: 47CFR Part 15, §§ 15.247,

15.205 and 15.207, 15.2009.

occupancy

Transmitter characteristics Subclasses
Occupied bandwidth, channel frequency separation 15.247(a)(1)(i)
Maximum peak conducted output power 15.247(b)(2)
Number of hopping channels, average time of 15.247(a)(1)(i)

Out of band spurious emissions radiated

15.205, 15.247(d)

Conducted emissions on AC power line

15.207

Unwanted radiated emissions below 1 GHz

15.209

/ Electronics & Telematics

Laboratory

September 2020

Name: Eng. Yuri Rozenberg
Position: Head of EMC Branch

Name: Michael Feldman
Position: Test Engineer

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

+4.32 dB

Electric field strength in a FAR at 3 m distance
1.0 GHz - 18 GHz

+4.47

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 customer provided description.

4.1 General description

The GearEye RFID transceiver (hereinafter: EUT) is tracking solution for organizes and locates
items tagged with passive UHF RFID tags. The device consists of flex-rigid PCB with two
RFID antennas, one is coaxial inside the outer cord, the other is wire antenna in the housing.
Both antennas are used in different modes of scanning for tags. The device communicates with
controlling iOS or Android host device via BLE 5.0. EUT powered from 3.6VDC Li-lon
rechargeable internal battery.

EUT technical characteristics

Transmitter technical characteristics. Note
Assigned frequency range 902 MHz — 928 MHz -
Operating frequency range 902.6 MHz — 927.6 MHz -
Declare Occupied Bandwidth <250 kHz -
Spread spectrum technique used | Frequency hopping (FHSS) -
Number of hops 51 -
Channel dwell time 306 msec -
Type of modulation PR-ASK -
Type of antennas connection No connectors. Antennas soldered on PCB. -
Antenna information
Type Manufacturer Antenna gain, dBi

Antenna 1: soldered external coaxial Tag&Find 1.0

Antenna 2: soldered internal wire Tag&Find 1.5

4.2 EUT configuration.

Antenna 1

___________________________________________________ -
: | (external)
! :
| |
I
| Matching circuit
|
: REIFD reader/ RF :
| pc?\{ver switch | Antenna 2
: amplifier | (internal)
| Matching circuit :
I
! l
' |

Figure 1. RFID module block diagram.
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Example of frequency hopping sequence.

No Ch;r(l)nel Fre;l/}l}ellzlcy, No Ch;r(l)nel Frelil/}lﬁlzlcy,
1 17 911.1 27 35 920.1
2 24 914.6 28 31 918.1
3 20 912.6 29 9 907.1
4 49 927.1 30 34 919.6
5 902.6 31 25 915.1
6 903.6 32 26 915.6
7 23 914.1 33 4 904.6
8 38 921.6 34 11 908.1
9 41 923.1 35 15 910.1
10 50 927.6 36 36 920.6
11 46 925.6 37 19 912.1
12 30 917.6 38 1 903.1
13 6 905.6 39 39 922.1
14 44 924.6 40 42 923.6
15 45 925.1 41 7 906.1
16 48 926.6 42 29 917.1
17 18 911.6 43 12 908.6
18 32 918.6 44 21 913.1
19 27 916.1 45 37 921.1
20 47 926.1 46 22 913.6
21 3 904.1 47 5 905.1
22 10 907.6 48 8 906.6
23 14 909.6 49 13 909.1
24 40 922.6 50 28 916.6
25 43 924.1 51 33 919.1
26 16 910.6
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5. Testresults

5.1 Transmitter characteristics

5.1.1 Occupied bandwidth and channel frequencies separation.

FCC requirements 15.247(a)(1)(1)
Operating Frequency Range 902.6 — 927.6 MHz
Ambient Temperature 22°C | Relative Humidity 57% |  Air Pressure 1010 hPa
Carrier frequency Measured 20 dB bandwidth, |Reference to
MHz kHz plots #
902.6 82.5 1
915.0 81.5 2
927.6 82.5 3
Frequency range Carrier frequency separation, |Reference to plots
MHz kHz #
902.6 — 927.6 500 4,5

LIMIT

Operating frequency range, MHz

Channel carrier frequency separation.

902 - 928

25 kHz or 20 dB bandwidth, whichever is
greater. Maximum allowed 20 dB bandwidth
500 kHz

TEST PROCEDURE

The measurements were performed in hopping transmission mode of operation for carrier (channel)
frequency at bottom, middle and at the top of 902 — 928 MHz frequency band and maximum

transmitting data rate.

TEST EQUIPMENT USED:

1 6 2
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5.1.2 Maximum peak conducted output power test.

FCC requirement

15.247(b)(2)

Operating Frequency Band

902.6 —927.6 MHz

Ambient Temperature 22°C | Relative Humidity 57% | Air Pressure 1010 hPa
Antenna 1.
- - m”
Carrier Field TR o Conducted Condugte.d Reference
frequency, strength, dBm output power, | power limit, to plot #
MHz dBuV/m dBm dBm P
902.6 119.4 24.2 23.2 30 6
915.1 121.6 26.4 254 30 7
927.6 122.9 27.7 26.7 30 8
*The maximum conducted output power = EIR power — Antenna gain. Antenna gain = 1.0 dBi.
**EIR power = E Field strength (dBuV/m@3m) - 95.2
Antenna 2.
- - ”
Carrier Field TR o, Conducted Condugte.d Reference
frequency, strength, dBm output power, | power limit, to plot #
MHz dBuV/m dBm dBm P
902.6 115.6 20.4 18.9 30 9
915.1 116.6 21.4 19.9 30 10
927.6 117.9 22.7 21.2 30 11

*The maximum conducted output power = EIR power — Antenna gain. Antenna gain = 1.5 dBi.
**EIR power = E Field strength (dBpV/m@3m) - 95.2

Measured field straight level was converted to EIR power level. The measurement of EIRP 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
902 - 928 MHz frequency band.

LIMIT
Operating frequency band, Maximum output
MHz power
902 - 928 For systems employing at least 50 hopping
channels 1W (30 dBm).
TEST EQUIPMENT USED:
1 6 8 9 14 17
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5.1.3 Number of hopping channels and average time occupancy test.

FCC requirements 15.247(a)(1)(i)
Operating Frequency Range 902.6 —927.6 MHz
Ambient Temperature 22°C | Relative Humidity 57% | Air Pressure 1010 hPa
Fr:)?‘l::incy Number of hopping Average time of Reference to
] 3 3
MHz frequencies occupancy plots #
902 - 928 51 306 msec 12 - 15

* The average time of occupancy was calculated as follow:
Three transmissions of 102 msec pulse duration = 306 msec.

LIMIT

902 — 928 MHz band Number of hopping channels | Average time of occupancy
OBW <250 kHz > 50 channels < 0.4 s within the period of 20 sec.

TEST PROCEDURE
The test was performed in hopping transmission mode of operation for carrier (channel) frequency

at bottom, middle and at the top of 902 — 928 MHz frequency band and maximum transmitting
data rate.

TEST EQUIPMENT USED:

2 9 15 17
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Plot # 14. One transmition duration. Plot # 15. Average time of occupancy
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5.1.4 Out of band radiated emissions test according to §15.247(d), 15.205

Method of measurement

ANSI 63.10 §§ 6.5, 6.6

Operating Frequency Range

902.6 —927.6 MHz

Ambient Temperature

23°C

Relative Humidity

56% |Air Pressure

1011 hPa

The frequency spectrum was investigated from the lowest radio frequency signal generated in the
equipment and up to ten harmonics. The test was performed for both antenna 1 and antenna 2

separately. For the test results refer to tables and plots in this section. Emission results in 30 — 902
MHz frequency band present in section 6.

Antenna [.
Carrier frequency 902.6 MHz
Frequency, Ra.dlz.lted Peak limit, Avg limit, | Margin, Reference
MHz emissions, Note to plot#
dBuV/m dBuV/m dBuV/m dB
902.0 75.0 101.6 - >20 Detector peak 17
973.9 42.6 - 54.0 11.4 Detector peak 18
1805 49.1 101.8 - >20 Detector peak 19
2707.8 53.8 74.0 - >20 Detector peak 20
2707.8 48.9 - 54.0 5.1 Detector average 20
8488.0 55.7 74.0 - 18.3 Detector peak 21
8488.0 443 - 54.0 9.7 Detector average 21
Carrier frequency 915.0 MHz
Frequency, Ra.dlz‘lted Peak limit, Avg limit, | Margin, Reference
MHz emissions, Note to plot#
dBuV/m dBuV/m dBpV/m dB
902.0 72.1 101.8 - >20 Detector peak 23
960.8 44.6 - 54.0 9.4 Detector peak 24
1831.0 53.7 101.8 - >20 Detector peak 25
27453 54.8 74.0 - 19.2 Detector peak 26
27453 47.5 - 54 6.5 Detector average 26
7668.0 55.0 74.0 19.0 Detector peak 27
7668.0 44.7 54.0 9.3 Detector average 27
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Carrier frequency 927.6 MHz

Frequency, Ra.diz‘lted Peak limit, Avg limit, | Margin, Reference
MHz emissions, Note to plot#
dBuV/m dBuV/m dBuV/m dB
928.0 76.7 102.3 - >20 Detector peak 29
960.8 43.8 - 54.0 10.2 Detector peak 30
2782.7 55.5 74 - 18.5 Detector peak 32
2782.7 51.6 - 54.0 2.4 Detector average. 32
3710.5 56.6 74 - 17.4 Detector peak 33
3710.4 49.1 - 54 4.9 Detector average. 33
7420.8 55.4 74 - 17.6 Detector peak 35
7420.8 48.5 - 54 5.5 Detector average. 35
8348.3 58.2 74 - 15.8 Detector peak 36
8348.3 51.3 - 54 2.7 Detector average. 36
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Title: GearEye RFID reader

Model: GearEye-A4

FCC ID: 2AXUS-GRY4

Antenna 2.
Carrier frequency 902.6 MHz
Frequency, ::;li(:izil;::l(sl’ Peak limit, Avg limit, | Margin, Note Reference
MHz dBuV/m dBuV/m | dBuV/m dB to plot#
902.0 72.6 96.2 - >20 Detector peak 38
995.0 42.4 - 54.0 11.6 Detector peak 39
1805.0 50.8 96.2 - >20 Detector peak 40
2707.9 55.4 74.0 - 18.6 Detector peak 41
2707.8 473 - 54.0 6.7 Detector average 41
3610.4 50.3 74.0 - >20 Detector peak 42
3610.3 42.1 - 54.0 11.9 Detector average 42
Carrier frequency 915.0 MHz
Frequency, :::i(:i?;i(:, Peak limit, Avg limit, | Margin, Note Reference
MHz dBuV/m dBuV/m | dBuV/m dB to plot#
902.0 72.0 95.0 - >20 Detector peak 45
969.2 41.3 - 54.0 12.7 Detector peak 46
2745.0 54.1 74.0 - 19.9 Detector peak 48
2745.0 48.9 - 54 5.1 Detector average 48
3660.3 47.0 74.0 19.0 Detector peak 49
3660.3 40.4 54.0 13.6 Detector average 49
Carrier frequency 927.6 MHz
Frequency, :}:;:;;‘:zi Peak limit, Avg limit, | Margin, Note Reference
MHz dBuV/m dBuV/m | dBuV/m dB to plot#
928.0 71.9 98.0 - >20 Detector peak 52
962.6 41.0 - 54.0 13.0 Detector peak 53
2782.8 60.0 74 - 14.0 Detector peak 55
2782.8 53.6 - 54.0 0.4 Detector average. 55
3710.5 56.6 74 - 17.4 Detector peak 56
37104 40.7 - 54 13.3 Detector average. 56
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Title: GearEye RFID reader

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

The measurements were performed in hopping transmission mode of operation for carrier (channel)
frequency at bottom, middle and at the top of 902 — 928 MHz frequency band and maximum
transmitting data rate. To find maximum radiation the turntable was rotated 360°, measuring
antenna height was changed from 1 to 4 m, and the antenna polarization was changed from vertical
to horizontal.

LIMIT
In any 100 kHz bandwidth outside the frequency band the radio frequency power that is produced by
the intentional radiator shall be at least 20 dB below in band highest level desired power.

Radiated emissions, which fall in the restricted bands, must comply with the radiated emissions limit
specified in section 15.205(c).

TEST SAMMARY

All emissions outside of the 902 - 928 MHz band were found below 15.247(d) limit.

TEST EQUIPMENT USED:

1 2 3 6 13 16
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Model: GearEye-A4 FCC ID: 2AXUS-GRY4
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Carrier frequency —915.0 MHz.
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Title: GearEye RFID reader
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

Carrier frequency 927.6 MHz
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Title: GearEye RFID reader
Model: GearEye-A4 FCC ID: 2AXUS-GRY4
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Carrier frequency —915.0 MHz.
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FCC ID: 2AXUS-GRY4

Carrier frequency 927.6 MHz

E:INT| SOURCE A
FREQUENCY SCAN
TISPR Smooth GO "
PREAMP Scan Atten: 6 dB Free Run
MKkr1 85207912 MHzZ
[0/ Ref 69.99 dByVim 44.810 dBuVim
0g
&0
w00 o
300 .
x
ok
oor
100
Start 30 MHz #Stop 890 MHZ
Res BIW 120 kHz VBW 1.2 MHz Dwell Time 6.977 s (60 kHz)

FTD

EE

i Avg Type: Log-Pwr Tmace ©
Do s Trig:Free Run AvglHold: 160100
Foainitow | Atten: o
MKkr1 927.59 MHZ]
10ordy_Ref 125.00 dBuVim 118.092 dBuV/m|
10
b i
Start 890.00 MHz Stop 960.00 MHz
[#Res BW 100 kHz VBW 1.0 MHz Sweep 6.467 ms (1001 pts)
| = v FovGrion  FOcTon b PG VAL =
SN 99760 bzl 118092 dBuvim
B N T s0p00 Mz 7iodsduim [ |
BN [T oo00Mmhz| 7isptdmiim | [ |
-
O S S S S
cEEEEE—— —
o srarus

Plot # 52

Agflent Speotrum Analyzer - Swept Sk

Res BW (CISPR) 120 kHz

VBW 910 kHz Sweep 4467 ms (1001 pts)|

romoe T O R — AALIStATONDT T 7 eptn 2020
v Toee Voigs Marker 1 2764955375000 GHz ] g T s e
i o TrigiFres Run AvgiHold> 1001100 Marker 12.7649553750006H2 ] | rrg:free run AvalHotda 1001100 otlna i
PREAHP. IFGainiLow PREAMP IFGainLow #hrten:6 B oerlp 1111
MKkr1 962.68 MHZ] Mkr1 2.785 GHZ)
19 gBraiv__ Ref 80.00 dBpV/m 41.097 dBuVIim 0Bl Ref 80.00 dBUVIm 57.492 dByV/m|
ek
70
0
Y
4
w00 . - .
0
20
100
ol Start 1,000 GHz Stop 6.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 13.13 ms (1001 pts)|
| B = 0 Fovcion oo oo e =
BN N [1[f]  2785GHz| 67492dBuvim| | 0 ]
PN 2 orenchs adstedmum [ [ |
3
]
Start 960.00 MHz Stop 1.00000 GHz & Y S O
o — >

T Y O
& A URCE OFF /A ALIGN AUTO/NORF-
v Typer s IR
Maricor 12.762650000000GHz 1~ "1 . ¢ oorun e AT
PREAMP IFGain:Low RAtten: 6 dB oET|F AR
Mkr1 2.782 85 GHz|

Plot # 53

10 deidlv  Ref 82.99 dBpV/m
Log

59.984 dBuV/m|

70|

Center 2.782800 GHz
Res BW (CISPR) 1 MHz

Span 10,00 MHz|
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

VR WODE TRE SCL

FURCTON | FUNCTION DT FUNCTON VALUE ]

sTarus|

Plot # 54

‘Ava Type:Voltage
AvglHold:>100/100

Trig:Free Run
"
ow > #Atten: 2 dB

MKr1 3.710 38 GHZ]
0gore_Ref 75.00 dByvim 48.570 dBuV/m|

Span 10.00 MHz.

Center 3.710400 GHz
Res BW (CISPR) 1 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

FUNCTION | FUNCTION DT FUNCTON ALLE =

Iﬁm ViobE TRC St v
N T 1038 GHz| 48,570 dBuVim
N f 1045 GHz|40.705 dBuVim

<
status,

usc

Plot # 55

Plot # 56
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Test report No: 7012318226
Title: GearEye RFID reader

Model: GearEye-A4 FCC ID: 2AXUS-GRY4
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Mkr1 7.492 GHz|
[9gaiiv_Ref 78.99 dByVim 52.049 dBpV/m|

Start 6.000 GHz Stop 10.000 GHz|
Res BW (CISPR) 1 p 1047 ms (1001 pts)

o0E TRC St
N [F
N [2]f

Plot # 57
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Model: GearEye-A4

Test report No: 7012318226
Title: GearEye RFID reader

FCC ID: 2AXUS-GRY4
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6. Radiated emissions test according to §15.209.

Method of measurement

ANSI 63.10 §§ 6.4, 6.5

Operating Frequency Range

902.6 —927.6 MHz

Ambient Temperature

23°C

Relative Humidity 58%

| Air Pressure 1009 hPa

TEST DESCRIPTION:

The measurements were performed in semi anechoic chamber at 3 m test distance. The transmitter was
placed on the turn - table. The Biconilog antenna was used in 30 to 1000 MHz frequency range. The
frequency range was investigated and the measurements were performed at each frequency at which
the signal was 10 dB below the limit or less. The 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.

REQUIREMENTS:

EUT radiated emission shall not exceed value required in section 15.209

TEST RESULT:

Test results are presented in the table in this section.
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Test report No: 7012318226 Page 31 of 42 Pages
Title: GearEye RFID reader

Model: GearEye-A4

FCC ID: 2AXUS-GRY4

Agilent EMI Receiver. - Frequency Scan

2 PreceL 10,035 4M Auge, 2020
Marker 1 2.6517 MHz FREQUENCY SCAN can TRACE 3
CISPR Smooth GO >n TYPE [M i
PASS Scan Atten: 10 dB Free Run DET|” F P
Mkr1 2.6517486 MHz
10dBidiv  Ref 106.99 dBpVIm 49.081 dBuVim
%9 [Track 1 Pass
S
~
E
-
@
.
—
X
0
4
70
Start 150 kHz Stop 30 MHzZ
Res BW 9 kHz VBW 90 kHz Dwell Time 108.1 ps(4.5 kHz)
SIG] ITRC] FREC PEAKANPTD D ANFTD EAVG AVPTD FEAKLLIS | GPDLLI G G LL2S R
1 0 676.45 kHz 60.428 dBuVim 56.305 dBuVim 49.346 dBuVim -10579dB -14702dB -14702dB  9.00 kHz (CISPR)
B0 | 26113MHz 51947 dBuVim 46.193 dBuVim 35.106 dBuVim -17553dB 23307 dB 23307 dB  9.00 kHz (CISPR)
O
1= >
|.m aTUs 1 AC coupled: Accy unspec'd < 10MHz

Plot # 58. Investigation result in 0.15 — 30 MHz frequency range.

Agilent EMI Receiven

- Frequency Scan

RF PRESEL SOURCE OFF /MALIG AUTOINORE 03155:27 P Sep03, 2020
[Start Freq 30.000000 MHz FREQUENCY SCAN Sean TRace[T - 5
CISPR Smooh G > e s
PREAMP Scan Atten: 6 dB Free Run DET|

Mkr1 454.7093 MHz
10 dBidiv Ref 69.99 dBpVim 41.165 dBuV/im
09

#Start 30 MHz
Res BW 120 kHz

#Stop 900 MH:
VBW 1.2 MHz Dwell Time 6.897 ps( 60 kHz),

ol __FReq
453.92 MHz

EACWPTD | OPDAWPTD | EAVGANPTD | PEAKLLIS | GPDLLIS oL2e 0~
3] 43650 dBuVIm 37.861 dBuVim 30014 dBuVim 2371dB  8.159dB 8159 dB 120 kHz (CISF
O | 46143 MHz 45068 dBuVim 38542 dBuVim 30097 dByVim -0.952 dB

[a]

o

7479dB  7479dB 120 kHz (CISF
846,05 MHz 45.058 dBUVIm 40.169 dBuVim 32260 dBuVim 0963dB  5852dB  £852dB 120 kHz (CISF |
851.21 MHz 46546 dBUVIm 41.188 dBuVim 33301 dBuVim 0525dB  4833dB  4833dB 120 kHz (CISF,

I
s

>

sTATUS

Plot # 59. Investigation result in 30 - 900 MHz frequency range.
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Test report No: 7012318226
Title: GearEye RFID reader
Model: GearEye-A4

Page 32 of 42 Pages

FCC ID: 2AXUS-GRY4

Radiated emission test results.

Frequency | Antenna | Turn- | Antenna | Emission Limit Margin
Polariz | table | Height Level @ 3m .
Angle Note 1 Note 2 | Verdict
(MHz) V/H (°) (m) dBuV/m | dBuV/m dB
453.9 H 116 1.0 37.8 46.0 8.2 Pass
461.4 H 142 1.0 38.5 46.0 7.5 Pass
846.0 H 124 1.0 40.1 46.0 59 Pass
851.2 H 129 1.0 41.2 46.0 4.8 Pass
Note 1: Emission level = E Reading (dBuV) + Cable loss (dB) + Antenna Factor (dB/m).
For Cable Loss and Antenna Factor refer to Appendix 2.
Note 2: Margin (dB) = Limit (dBuV/m) — Emission level (dBuV/m)
TEST EQUIPMENT USED:

1

6

13
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Test report No: 7012318226 Page 33 of 42 Pages
Title: GearEye RFID reader
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

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*
0.5-5 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 # 60 for line Phase and # 61 for line Neutral.

TEST EQUIPMENT USED:

1 11 12
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FCC ID: 2AXUS-GRY4

Agilent | Receiver. - Frequency Scan

RF2 PRESEL | 50 @ AADC (CORREC.

SENSEINT| SOURCE OFF |ANALIGN AUTO/NORF

02:57:52PM Sep 15, 2020

Marker 1 280.42 kHz
CISPR

Smooth GO

Scan

FREQUENCY SCAN

Atten: 10 dB

Scan
>

Free Run

10 dBidiv Ref 80.00 dBpV

Mkr1 280.42328 kHz
49.531 dBpV

TRACE 3
TP [M b 4
oerP £ P

Log

‘Start 150 kHz
Res BW 9 kHz

VBW 90 kHz

Scan Time 696.4 ms( 6445 pts)

#Stop 30 MHz

P 57D
o 280.71 kHz 54.290 dBuV
(] 678.44 kHz 42.865 dBuV
(] 869.60 kHz 42.460 dBpV
o 1.0945 MHz  40.337 dBuY
(]
(]
r

5.2371 MHz 47.978 dBuv
5.3992 MHz 47.920 dBuv

4PTD.
51.274 dBpV
38.354 dBpV
37.396 dBpV
35.667 dBUV
41.593 dBuv
41.464 dBuv

D
38.372 dBuV
28871 dBuV
27.500 dBpY
26.747 dBuv
28214 dBuv
28.793 dBuv

-6.506 dB

-13.135 dB
-13.640 dB
-15.663 dB
-12.022 dB
12,080 dB

roiiis |

9521 dB

-17.646 dB
-18.604 dB
20333 dB
-18.407 dB
-18.536 dB

-12.423 dB
-17.129 dB
-18.600 dB
-19.253 dB
-21.786 dB
-21.207 dB

9.00 kHz (CISPF

9.00 kHz (CISPF
9.00 kHz (CISPF
9.00 kHz (CISPF
9.00 kHz (CISPF
9.00 kHz (CISPF |

3

status| § DC Coupled

Plot # 60. AC line conducted emissions test. Line Phase

Agjlent EMI Receiver, - Frequency Scan

RF2 PRESEL | 50 0 A\ DC CORREC

SENSEINT] SOURCE OFF |/ ALIGN AUTO/NORF

03:08:45PM Sep 15, 2020

Marker 1 5.2798 MHz
CISPR

Smooth GO

Scan

FREQUENCY SCAN

Atten: 10 dB

>11

Free Run

oET|F E P

10 dBfdiv Ref 80.00 dBpV

Mkr1 5.2797952 MHz
50.470 dBpvV

Log

=2

#Start 150 kHz
Res BW 9 kHz

VBW 90 kHz

Scan Time 696.4 ms( 6445 pts)

#Stop 30 MHz

[
(m] 27358 kHz 51.994 dBpV
(m] 678.44 kHz 38.688 dBpV
(m] 5.2371 MHz  43.852 dBpV
[m]
[u]

PEAK ANPTD

53992 MHz  43.406 dBuv

GPD AMPTD
47.923 dBuV
33.662 dBpPV
37.813 dBpV
37472 dBuv

EAVG AMPTD
36.662 dBuvV
26.261 dBpvV
25.539 dBpvV
25.598 dBpY

| PeAkiiis |

9014 dB

-17.312 dB
-16.148 dB
-16.594 dB

GPDLLI &
-13.085 dB
-22.348 dB
-22.187 dB
22528 dB

T eavoLizs |

-15.356 dB
-19.739 dB
-24.461 dB
-24.402 dB

Row
9.00 kHz (CISPR)
9.00 kHz (CISPR)
9.00 kHz (CISPR)
9.00 kHz (CISPR)

status| § DC Coupled

Plot # 61. AC line conducted emissions test. Line Neutral
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APPENDIX A. Photo of the test setups.

Antenna 1 test

Antenna 2 test
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Test report No: 7012318226 Page 36 of 42 Pages
Title: GearEye RFID reader
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

R

Antenna 2 test Antenna 2 test
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FCC ID: 2AXUS-GRY4

APPENDIX B. Test equipment.

Test equipment used

No Description Manufacturer information CaliDb:'l;tion
Name Model Serial No date

1 DU EMI Recelver Agilent N9038A MY52130048 | June 2021

2 | CableRF 1.5m Ml\i/[ciij;’ve:ie LCSX10079 10-11-004 | October 2020
3| poudle Ridged Guide Antenna | g1 indgren 3115 00143138 | March 2021
4 ?Srofjgag%ljom antenna Msecslslvgizclire::;k BBHA 9170 9170-341 | March 2021
5 gggf{glﬁgﬁdl‘faggug ETS-Lindgren 3117 00139055 | March 2021
6 ;‘é“_egggfli\f{glog ETS-Lindgren 31142D 0146490 | March 2021
7 gg‘}iﬂrg éﬁ;yzer Rohde&Schwarz ESU 40 100168 N°2V g;%ber
g | MAO Signa Generator Agilent N5183A 6501148 | Degember
g | Ditenuaior B HP 8491A 50469 | October 2020
10 gsd?{srirg%hgzr Keysight U7227F MY55380004 | January 2021
U | Sy 30 Mo Fischer Cusiom | 6505 4025 R
12 gfgg;i;%toh;dng;r HP 11947A 3107105 | August 2021
13 | Cable RF 5Sm Harbour Industries | Neoflex LLEF142 1802 July 2021
14 | Cable RF 0.5m Huber-Suhner Multiplex 141 520201 October 2020
15 Siﬁ;;‘imc}ﬁjlyzer Rohde&Schwarz FSL 101027 August 2021
16 | epve Loop amenna ETS-Lindgren 6507 00144641 | Desember
17 Eégojellgél(;e&rﬁz (]:)(;rslllg):ll?rllcce Roberts Antenna 4 S114929 Dezc(e)rzr;)ber
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Test report No: 7012318226 Page 38 of 42 Pages
Title: GearEye RFID reader
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 0.4 22 1100 2.6
3 100 0.6 23 1200 2.8
4 150 0.8 24 1300 2.9
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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Title: GearEye RFID reader
Model: GearEye-A4 FCC ID: 2AXUS-GRY4

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

f/IMHz | 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

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



/;;)\ THE STANDARDS INSTlTUTION OF ISRAEL (EEGCWO"'CS&Tﬁ'ema"cs'-abommfy)

Test report No: 7012318226 Page 40 of 42 Pages
Title: GearEye RFID reader
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 255
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 RFID reader
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 antenna factor, Electric antenna factor,
MHz dBS/m 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 -34.3 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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Test report No: 7012318226 Page 42 of 42 Pages
Title: GearEye RFID reader
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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