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1. General Information
1.1 Administrative Information

Manufacturer: PetPace Ltd.

Equipment Under Test (E.U.T): Smart Pet Collar

Model: PetPace Health 2.0

Equipment Serial No.: Not designated

Date of Receipt of E.U.T: May 31, 2022

Start of Test: May 31, 2022

End of Test: December 2, 2022

Test Laboratory Location: .T.L. Product Testing Ltd.

1 Batsheva St., Lod 7120101, Israel

Test Specifications: FCC Part 15, Subpart C, Section 15.247

1.2 List of Accreditations

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.

The Federal Communications Commission (FCC) (U.S.A.),
FCC Designation No. IL1005.

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.

1.3

Product Description
The EUT is a pet “smartwatch” and owner’s (and veterinarians) monitoring tool
of the pet's health, activity, and location.

The EUT has three communication modes: BLE, Wi-Fi, and LTE. A GPS
module (FCC ID: 2ANPOOONRF9160) is used only for location measurement.

Test Report Ra247991.01 PetPace Ltd. Page 5 of 91
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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
O Fixed Always of distance >2m from the people
O Mobile Always of distance >20cm from the people
Portable Always of distance <20cm to human body
Assigned frequency band 2.4GHz
Operational frequencies WiFi/b/g/n (2412-2462MHz) BLE (2402-2480MHz)
At transmitter 50Q RF output WiFi/n 17dBm
connector [dBm] BLE, 0OdBm

Maximum rated output power
putp Effective Radiated Power (for

equipment without RF connector)

Antenna Connection

O [Unique O Standard Integral With temporary RF connector
Coupling Connection O |Without temporary RF connector

Antenna Gain(peak) +2dBi

Operating channel bandwidth WiFi/b/g/n 20MHz BLE 2MHz

Type of modulation WiFi/b/g/n — DSSS

BLE - GFSK, BPSK/ DBPSK TX, OOK / ASK, OQPSK / (G)MSK,
DSSS and FEC

Bit rate WiFi/n 6.5Mbps — 65Mbps

Maximum transmitter duty cycle 98%

Transmitter power source

O AC Nominal rated voltage

O DC Nominal rated voltage

Battery Nominal rated voltage 4.2V

1.4 Test Methodology

Both conducted and radiated testing was performed according to the procedures
in KDB 558074 D01 v05r01, ANSI C63.10: 2013. Radiated testing was
performed at an antenna to EUT distance of three meters.

1.5 Test Facility

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.

1.6 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):
+3.44dB
Test Report Ra247991.01 PetPace Ltd. Page 6 of 91
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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):
+5.51 dB
Test Report Ra247991.01 PetPace Ltd. Page 7 of 91

ITL261 FCC Rev. 1 Dec. 2022



\

R \u)‘!v/”/

N

i Tl | ISRAEL TESTING LABORATORIES WA
i I ’ Global Certifications You Can Trust t{'/,,//i\\\\f LEM

/, "

Iyl Certificate: 1152.01

2. System Test Configuration

2.1 Justification

1. The E.U.T contains two transceivers: IEEE 802.15.1 standard (BLE) and IEEE
802.11/b/g/n standard (Wi-Fi/b/g/n) with only 20MHz CBW.

2. For BLE, the unit was evaluated while transmitting at the low channel
(2402MHz), the mid channel (2440MHz) and the high channel (2480MHz).
For Wi-Fi /b/g/n, the unit was evaluated while transmitting at the low channel
(2412MHz), the mid channel (2437MHz) and the high channel (2462MHz).

3. The evaluation was performed while the E.U.T was battery operated

4. Conducted emission tests were performed with the E.U.T. antenna terminal
connected by a RF cable to the Spectrum Analyzer through external attenuator.

5. Final radiated emission for Wi-Fi /n modes tests were performed using the lowest
and highest bit rates. The bit rates are shown in the table below:

Protocol Type “Worst Case” Bit Rate
Wi-Fi/b 1,11 Mbit/s
Wi-Fi/g 6,54 Mbit/s
Wi-Fi/n 6.5,65 Mbit/s (MCS0,MCS7)

6. Final radiated emission tests was performed after exploratory emission testing that
was performed in 3 orthogonal polarities to determine the “worst case” radiation
and found at X axis

2.2 EUT Exercise Software

No special exercise software was used.
2.3 Special Accessories

No special accessories were used.
24 Equipment Modifications

Initially, the E.U.T failed in the restricted bands spurious emission tests (band edge
and harmonics) at WI-FI /n transmission. The customer performed the following
modifications:

e Added low-pass filter
e Reduced the voltage supply to the amplifier chip.

Test Report Ra247991.01 PetPace Ltd. Page 8 of 91
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2.5 Configuration of Tested System

Debugger 20dB Spectrum
Board EUT Attenuator "| Analyzer

Laptop [—

Figure 1. Configuration of Tested System Conducted

o | 1

Figure 2. Configuration of Tested System Radiated
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3. Test Setup Photos
See a separate file.
4. 6 dB Minimum Bandwidth
4.1 Test Specification
FCC Part 15, Subpart C, Section 247(a)(2)
4.2 Test Procedure
(Temperature (22°C)/ Humidity (61%RH))
The E.U.T operation mode and test set-up are as described in Section 2 of this report.
The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator and an appropriate coaxial cable (total loss=32.0 dB). Special
attention was taken to prevent Spectrum Analyzer RF input overload.
The spectrum bandwidth of the E.U.T. at the point of 6 dB below maximum peak
power was measured and recorded. The RBW was set to 100 kHz.
4.3 Test Limit
Systems using digital modulation techniques may operate in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth
shall be at least 500 kHz.
44 Test Results
Protocol 1? peration Reading Limit
Tvpe requency
yp (MHz) (kHz) | (kHz)
2402.0 709.0 >500.0
BLE 2440.0 709.0 >500.0
2480.0 709.0 >500.0
) 2412.0 8992.0 >500.0
(mﬁi})s) 24370 | 8992.0 | >500.0
2462.0 9013.0 >500.0
) 2412.0 9820.0 >500.0
(l\lvl\l/;lf)ii/zs) 24370 | 93410 | >500.0
2462.0 9900.0 >500.0
. 2412.0 15,888.0 | >500.0
(Xq‘;f;'ifs) 2437.0 | 16,2040 | >500.0
2462.0 16,287.0 | >500.0
. 2412.0 16,571.0 | >500.0
(szlelfl-li)ii/gs) 24370 | 16,517.0 | >500.0
2462.0 16,527.0 | >500.0
2412.0 16,447.0 | >500.0
Test Report Ra247991.01 PetPace Ltd. Page 10 of 91
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Wi-fi/n 24370 16.870.0 | >500.0
(6.5Mbit/s) | 2462.0 16,980.0 | >500.0
, 2412.0 17.400.0 | >500.0
(6V5V1\‘,hf;‘i/t‘;s) 24370 17.750.0 | >500.0
2462.0 17.785.0 | >500.0

Table 3 6 dB Minimum Bandwidth

JUDGEMENT: Passed
For additional information see Figure 4 to Figure 24.

Offs 1.00 dB RBW 100 kHz

Att 30dB VBW 300 kHz M1[1] -2.36 dBm
Ref 10.00 dBm SWT 2.5ms 2.401880000 GHz
ndB 6.00 dB
1Pk Mi| Bw 709.000000000 kHz
Max | © 9BM ] Q factor 3389.7
‘M 1[1] -8.18 dBm
-10 dBm 2.401511000 GHz
/ TH[1] -8.20 dBm
-20 dBr|n / 2.402220000 GHz

0 dmh NN i

s |
M{Iﬂf %me

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 5.0 MHz

Date: 31.MAY.2022 05:06:18

Figure 4. 2402.0 MHz, BLE

Test Report Ra247991.01 PetPace Ltd. Page 11 of 91
ITL261 FCC Rev. 1 Dec. 2022



;.““"

ISRAEL TESTING LABORATORIES

aa

%7~y [ACCREDITED)

Certificate: 1152.01

Global Certifications You Can Trust B
“rll W
Offs 1.00 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] -3.14 dBm
Ref 10.00 dBm SWT 2.5ns 2.439880000 GHz
ndB 6.00 dB|
1Pk [ o e mil  Bw 709.000000000 kHz
Max m Q factor 3443.3
T‘}/\/“ 1[1] -9.04 dBm
-10 dBm 2.439511000 GHz
| / TR[1] -9.20 dBm
-20 dBr|r. / 2.440220000 GHz
-30 dBT“. Jf \‘/\
-40 dBm | T fM
- m
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz Span 5.0 MHz
Date: 31.MAY.2022 05:09:22

Figure 5. 2440.0 MHz, BLE

ITL261 FCC Rev. 1 Dec. 2022

Offs 1.00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -3.93 dBm
Ref 10.00 dBm SWT 2.5ns 2.479890000 GHz
ndB 6.00 dB|
1Pk Bw 709.000000000 kHz
0 dBm M4
Max Q factor 3499.8
T f‘rvh[u -9.83 dBm
-10 dBm 2.479511000 GHz
TR[1] -9.84 dBm
-20 dBm / 2.480220000 GHz
-30 dBm mf
-40 dBm /N \Q’K‘{‘ b
- m
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 5.0 MHz
Date: 31.MAY.2022 05:12:05
Figure 6. 2480.0 MHz, BLE
Test Report Ra247991.01 PetPace Ltd.
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Offs 21.00 dB RBW 100 kHz
Att 10 dB VBW 300 kHz M1[1] 5.37 dBm
Ref 10.00 dBm SWT 5ms 2.412559000 GHz
v D2[1] -5.75 dB
4 -5.030000000 MHz
1Pk | 4am 04 M 3
Max D -6.12 dB
A ) 3.992000000 MHz
-10 dBm
P X
-20 dBm N)UM hy
-30 dBr|n h'\‘)\
ap gonf A Mu“‘w
-50 dBm
-60 dBm
-70 dBr|n
-80 dBm

CF 2.412 GHz

Span 40.0 MHz

Date: 22.AJ5.2022

06:06:00

Figure 7. 2412.0 MHz, Wi-filb(1Mbit/s)

Offs 21.00 dB RBW 100 kHz
Att 10dB VBW 300 kHz M1[1] 5.24 dBm
Ref 10.00 dBm SWT 5ms 2.437559000 GHz
v D2[1] -5.75 dB
1Pk [ 4 4 D2, MM 3 -5.030000000 MHz
Max m D -5.82 dB
o Iy 3.992000000 MHz
-10 dBm Jy 7 ¥ \LL
20 dBm & h

y,

-30 dBr:n M

i

-4 n

-50 dBm

Vi)

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Spah 40.0 MHz

Date: 22.A05.2022

06:03:27

Figure 8. 2437.0 MHz, Wi-fi/b(1Mbit/s)
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Offs 21.00 dB RBW 100 KHz
Att 10 dB VBW 300 kHz M1[1] 5.09 dBm
Ref 10.00 dBm SWT 5ms 2.463038000 GHz
MIp2[1] 75.69 dB
17k [ 4o o MM 5 -5.509000000 MHz
Max m D -5.61 dB
il j; . 3.513000000 MHz
-10 dBm
-20 dBm J\JI' LL\LL
-30 dBm wu/
e MMM
-50 dBm
-60 dBm
-70 dBr|n
-80 dBm
CF 2.462 GHz Span 40.0 MHz
Iate: 22.415.2022 06:00:58

Figure 9. 2462.0 MHz, Wi-filb(1Mbit/s)

Offs 21.00 dB RBW 100 kHz
Att 10 dB VBW 300 kHz M1[1] 3.72 dBm
Ref 10.00 dBm SWT 5ms 2.411601000 GHz
M1 ndB 6.00 dB
1Pk | § 45 11|, A 9.820000000 MHz
Max m 245.6
-2.41 dBm
-10 dBm 7 2.407130000 GHz
T2[1] -2.69 dBm
-20 dBr|n 2.416950000 GHz
-30 dBm
-40°dBm k'\».L
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.412 GHz Spanh 40.0 MHz
Date: 22.AU05.2022 05:17:15

Figure 10. 2412.0 MHz, Wi-fi/b(11Mbit/s)
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Offs 21.00 dB RBW 100 kHz
Att 10dB VBW 300 kHz M1[1] 3.88 dBm
Ref 10.00 dBm SWT 5ms 2.436840000 GHz
ML ndB 6.00 dB
1Pk | o 4o 1l gt 9.341000000 MHz
m
Max 260.9
-2.20 dBm
-10 dBm 7 2.432449000 GHz
'/ T2[1] -2.35 dBm
-20 dBm / 2.441790000 GHz
-30 dBm
m «m/ VMM
dBIII L"‘L‘
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz Span 40.0 MHz

Date: 22.AJ5.2022

05:20:3¢

Figure 11

. 2437.0 MHz, Wi-fi/b(11Mbit/s)

-30 dBr|n ’/

Offs 21.00 dB RBW 100 kHz
Att 10 dB VBW 300 kHz M1[1] 3.84 dBm
Ref 10.00 dBm SWT 5ms 2.462399000 GHz
Nl ndB 6.00 dB
1Pk [ 5 o T1 |y 9.900000000 MHz
Max 248.7
-2.48 dBm
-10 dBm ¥ 2.457130000 GHz
’f T2[1] -2,07 dBm
-20 dBm 2.467030000 GHz

-48 dBm

VT

-50 dBm

Ny

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Spah 40.0 MHz

Date: 22.A05.2022

05:24:15

Figure 12. 2462.0 MHz, Wi-fi/b(11Mbit/s)
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Offs 21.00 dB RBW 100 kHz
Att 10dB VBW 300 kHz M1[1] 1.27 dBm
Ref 10.00 dBm SWT 5ms 2.413277000 GHz
w2011 -6.61 dB
17k | 45 w R -9.341000000 MHz
Max WIW 3 ~6.74 dB
6.547000000 MHz
-40 dBm
-50 dBm
-60 dBm
-70 dBr|n
-80 dBm
CF 2.412 GHz Span 40.0 MHz
Date: 22.8J5.2022 05:42:34

Figure 13. 2412.0 MHz, Wi-fiig(6Mbit/s)

Offs 21.00 dB RBW 100 kHz
Att 10 dB VBW 300 kHz M1[1] 1.14 dBm
Ref 10.00 dBm SWT 5ms 2.432050000 GHz
n D2[1] "6.23 dB
19k [ 45 vl -3.114000000 MHz
Moy | © 9B of ot 5 -6.59 dB
f 13.094000000 MHz
-10 dBm
20 dBm M ;
dBm W»‘
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz Span 40.0 MHz
DCate: 22.703.2022 05:36:23

Figure 14. 2437.0 MHz, Wi-fi/g(6Mbit/s)
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Offs 21.00 dB RBW 100 kHz
Att 10 dB VBW 300 kHz M1[1] 1.37 dBm
Ref 10.00 dBm SWT 5ms 2.463277000 GHz
w2011 -6.68 dB
1Pk ” IR -9.421000000 MHz

Max 0 dBm WW 3 -6.62 dB
6.866000000 MHz

w%.

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 40.0 MHz

Date: 22 .AJ5.2022 00:32:04

Figure 15. 2462.0 MHz, Wi-fiig(6Mbit/s)

Offs 21.00 dB RBW 100 kHz
Att 10 dB VBW 300 kHz M1[1] -2.95 dBm
Ref 10.00 dBm SWT 5ms 2.414475000 GHz
D2[1] "5.72 dB
-10.699000000 MHz
1Pk [ 4Bm M1

Max 1 -6.29 dB
D W 35.828000000 MHz
10 dBm I
20 dBm / \J
-30 dBm——fjrgirt ;
M “Wnnﬁ;,})w.],ul %
~40 dB||||

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 40.0 MHz

Cate: 22.AJG.2022 05:47:37

Figure 16. 2412.0 MHz, Wi-fi/g(54Mbit/s)
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Figure 17. 2437.0 MHz, Wi-filg(54Mbit/s)
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Figure 18. 2462.0 MHz, Wi-fi/g(54Mbit/s)
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Figure 19. 2412.0 MHz, Wi-fi/n(6.5Mbit/s)
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Figure 20. 2437.0 MHz, Wi-fi/n(6.5Mbit/s)
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Figure 21. 2462.0 MHz, Wi-fi/n(6.5Mbit/s)

1Pk
Max

Offs 21.00 dB RBW 100 kHz
Att 10 dB VBW 300 kHz D2[1] -6.03 dB
Ref 10.00 dBm SWT 5ns -9.820000000 MHz
M1i[1] "3.13 dBm
s 2.413277000 GHz

0 dBm

D3[1 -5.70 dB
.WM‘WL-WM R37.585000000 MHz

-10 dBm

gia
-20 dBr|n }/J-

|
\

Ul

1

-50 dBm

i |

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 40.0 MHz

Date:

13.JUN.2022 05:57:56

Figure 22. 2412.0 MHz, Wi-fi/n(65Mbit/s)
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Figure 23. 2437.0 MHz, Wi-fi/n(65Mbit/s)
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Figure 24. 2462.0 MHz, Wi-fi/n(65Mbit/s)
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4.5 Test Equipment Used; 6dB Bandwidth
Last Next
Instrument | Manufacturer | Model Serial No. Calibration | Calibration
Date Due
Spectrum February 20, | February 20,
Analyzer R&S FSL6 100194 2022 2023
20dB2W | Midwest . _ May 16, | May I6,
Attenuator | Microwave NNN-02 2022 2023
Low Loss May 16, May 16,
cable Huber Suhner | Sucofelex | 27504/4PEA 2022 2023
Figure 25 Test Equipment Used
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5. Maximum Conducted Output Power

5.1 Test Specification
FCC, Part 15, Subpart C, Section 247(b)(3)
5.2 Test Procedure

(Temperature (22°C)/ Humidity (70%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this report.
The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator and an appropriate coaxial cable (total loss=21.0 dB). Special
attention was taken to prevent Spectrum Analyzer RF input overload.

5.3 Test Limit

The maximum peak conducted output power of the intentional radiator for systems
using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.

54 Test Results

Protocol Operation Power Power Limit Margin
Type Frequency
y (MHz) | (dBm) | mW) | mW) | (mW)
2402.0 -1.77 0.665 1000.0 999.335
BLE 2440.0 -2.57 0.553 1000.0 999.447
2480.0 -2.9 0.513 1000.0 999.487
. 2412.0 17.8 60.255 | 1000.0 | -939.744
Wi-fi/b
58.884 -941.115
(1Mbit/s) 2437.0 17.7 1000.0
2462.0 17.6 57.543 1000.0 | -942.456
. 2412.0 20.9 123.026 | 1000.0 | -876.973
Wi-fi/b
123.026 -876.973
(11Mbit/s) 2437.0 20.9 1000.0
2462.0 20.8 120.226 | 1000.0 | -879.773
Wisti/ 2412.0 20.2 104.712 | 1000.0 | -895.287
-l 102.329 -897.670
(6Mbit/s) 2437.0 20.1 1000.0
2462.0 20.0 100.000 | 1000.0 | -900.000
2412.0 17.5 56.234 1000.0 | -943.765
Wi-fi/g 56.234 2943.765
(54Mbit/s) 2437.0 17.5 . 1000.0 .
2462.0 17.3 53.703 | 1000.0 | -946.296
Widti/ 2412.0 20.8 120.226 | 1000.0 879.774
i-fi/n
(6.5Mbit/s) 2437.0 20.7 117.490 | 1000.0 882.510
2462.0 20.92 123.595 | 1000.0 876.405
Test Report Ra247991.01 PetPace Ltd. Page 23 of 91
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Protocol Operation Power Power Limit Margin
Tvpe Frequency
yp (MHz) (dBm) (mW) (mW) (mW)
2412.0 17.05 50.699 1000.0 949.301
Wi-fi/n 24370 | 174 | 54954 | 1000.0 | 945.046
(65Mbit/s) ' . . . .
2462.0 17.1 51.286 1000.0 948.714
Figure 26 Maximum Peak Power Output
JUDGEMENT: Passed

For additional information see Figure 27 to Figure 47.

Offs 1.00 dB RBW 1 MHz

Att 30dB VBW 3 MHz M1[1] -1.77 dBm
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Date: 31.MAY.2022 05:21:59
Figure 27. 2402.0 MHz, BLE
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Figure 28. 2440.0 MHz, BLE
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Figure 29. 2480.0 MHz, BLE
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Figure 30. 2412.0 MHz, Wi-filg (6Mbit/s)
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Figure 31. 2437.0 MHz, Wi-fi/g (6Mbit/s)
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Figure 32. 2462.0 MHz, Wi-filg (6Mbit/s)
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Figure 33. 2412.0 MHz, Wi-filg (54Mbit/s)
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Figure 34. 2437.0 MHz, Wi-filg (54Mbit/s)
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Figure 35. 2462.0 MHz, Wi-fi/lg (54Mbit/s)
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Figure 36. 2412.0 MHz, Wi-fi/b (1Mbit/s)
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Figure 37. 2437.0 MHz, Wi-fi/b (1Mbit/s)
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Figure 38. 2462.0 MHz, Wi-fi/b (1Mbit/s)
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Figure 39. 2412.0 MHz, Wi-fi/b (11Mbit/s)
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Figure 40. 2437.0 MHz, Wi-fi/b (11Mbit/s)
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Figure 41. 2462.0 MHz, Wi-fi/b (11Mbit/s)
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Figure 42. 2412.0 MHz, Wi-fi/n (6.5Mbit/s)
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Figure 43. 2437.0 MHz, Wi-fi/n (6.5Mbit/s)
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Figure 44. 2462.0 MHz, Wi-fi/n (6.5Mbit/s)
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Figure 46. 2412.0 MHz, Wi-fi/n (65Mbit/s)
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-60 dBm

-70 dBm

CF 2.462 GHz

Span 70.0 MHz

Tx Channel

Standard: NONE

Bandwidth

20.000 MHz | Power

17.10 dBm

Date: 9.JUN.2022 11:34

122

Figure 47. 2462.0 MHz, Wi-fi/n(65Mbit/s)

Test Report Ra247991.01
ITL261 FCC Rev. 1 Dec. 2022

PetPace Ltd.

[ACCREDITED]
Certificate: 1152.01

Page 34 of 91



(Tl

ISRAEL TESTING LABORATORIES

Global Certifications You Can Trust

aa

ACCREDlTED'

Certificate: 1152.01

5.5 Test Equipment Used; Maximum Peak Power Output
Last Next
Instrument | Manufacturer | Model Serial No. | Calibration | Calibration
Date Due
Spectrum February 20, February 20,
Analyzer R&S FSL6 100194 2022 2023
20dB/2W Midwest 132115__20_ i May 16, May 16,
Attenuator | Microwave NNN-02 2022 2023
Low Loss May 16, May 16,
cable Huber Suhner | Sucofelex | 27504/4PEA 2022 2003
Figure 48 Test Equipment Used
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6. Band Edge Spectrum

6.1 Test Specification
FCC, Part 15, Subpart C, Section 247(d)
6.2 Test Procedure

(Temperature (20°C)/ Humidity (59%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this report.
The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator and an appropriate coaxial cable (loss=21.0 dB). Special
attention was taken to prevent Spectrum Analyzer RF input overload.

The RBW was set to 100 kHz.
6.3 Test Limit

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.

6.4 Test Results

pratoca | OB | ey | v | Limit | Margi
ype (MHz) (MHz) (dBm) | (dBm) | (dB)
BLE 2402.0 2400.0 -49.3 -22.3 -27.0
2480.0 2483.5 -47.0 -23.5 -23.5
Wi-Fi/b 2412.0 2400.0 -37.0 -14.6 -22.4
(1Mbit/s) 2462.0 2483.5 -39.0 -15.0 -24.0
Wi-fi/b 2412.0 2400.0 -34.1 -16.7 -17.4
(11Mbit/s) 2462.0 2483.5 -39.4 -16.7 -22.7
Wi-Fi/g 2412.0 2400.0 -19.3 -18.7 -0.60
(6Mbit/s) 2462.0 2483.5 -32.7 -19.5 -13.2
Wi-fi/g 2412.0 2400.0 -32.8 -22.8 -10.0
(54Mbit/s) 2462.0 2483.5 -38.4 -23.0 -15.4
Wi-Fi/n 2412.0 2400.0 -18.9 -17.9 -1.05
(6.5Mbit/s) 2462.0 2483.5 -32.5 -18.3 -14.2
Wi-fi/n 2412.0 2400.0 -34.8 -23.0 -11.8
(65Mbit/s) 2462.0 2483.5 -42.5 -22.9 -19.6

Figure 49 Band Edge Spectrum
JUDGEMENT: Passed
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For additional information see Figure 50 and Figure 63.
Offs 1.00 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] -2.37 dBm
Ref 11.00 dBm SWT 2.5ns 2.401896000 GHz
M2[1] -49.39 dBm|
1Pk M 2.400000000 GHz
Max 0 dBm /\i
-10 dBr|n / J\\
-20 dBm 1 i
D1 -22.370 dBm ‘I' |\
_30 dBIII ‘!] L’\
-40 dBm f
W WM
b b s i P i b o s
-60 dBm
-70 dBm
-80 dBm
CF 2.4 GHz Span 10.0 MHz
Date: 31.MAY.2022 05:50:395
Figure 50. 2402.0 MHz, BLE
Offs 1.00 dB RBW 100 kHz
Att 30dB VBW 300 kHz M2[1] -47.09 dBm
Ref 11.00 dBm SWT 2.5ns 2.483500000 GHz
M1[1] -3.57 dBm
1Pk 2.479900000 GHz
Max | 0 dBm M
-10 dBm /‘(\/!ﬂ\\
D1 -23.570 dBm ] \
-30 dBm J \/\
-40 dBm r
,H Moo M2
'5 m M
-60 dBm
-70 dBr|n
-80 dBr‘n
CF 2.48 GHz Span 10.0 MHz
Date: 31.MAY.2022 05:48:23
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Figure 51. 2480.0 MHz, BLE
Offs 21.00 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1] 5.38 dBm
Ref 20.00 dBm SWT 10ms 2.411580000 GHz
| M2[1] -36.96 dBm
2.400000000 GHz
1Pk 10 dBm T
Max
0 dBm| r} "M‘w\
-10 dBm ijl'lu Hhhli
D1 -14.620 dBm Ir L
-20 dBm }J‘ “\
-30 dBm ’j W
-40 dBm ! W‘m WMW
-50 dBm
-60 dBm
-70 dBm
CF 2.4 GHz Span 100.0 MHz
Late: 22 AUG.2022 07:02:26

Figure 52. 2412.0 MHz, Wi-fi/b(1Mbit/s)

Offs 21.00 dB
Att 20 dB
Ref 20.00 dBm

RBW 100 kHz
VBW 300 kHz
SWT 10ms

M1[1]

5.01 dBm
2.461000000 GHz

1Pk 10 dBm

‘ M2[1]

-38.96 dBm
2.483500000 GHz

Max

OdBm‘

-10 dBm

D1 -15.000 dBr

-20 dBm

-30 dBm

-40 dB

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Spah 100.0 MHz

Cate: 22 .AJG.2022 07:25:58

Figure 53. 2462.0 MHz, Wi-fi/b(1Mbit/s)
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Offs 21.00 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] 3.26 dBm
Ref 20.00 dBm SWT 10ms 2.411980000 GHz
‘ M2[1] -34.10 dBm

1Pk 2.400000000 GHz
10 dBm

Max ‘ M1
0 dBm ‘ /WM\
-10 dBm }r )

D1 -16.740 dBm I I

-20 dBr|n j \
-30 dBm -"j W
”‘_4th~wa“| W”WWWJUW Pl g f
-50 dBm
-60 dBr|n
-70 dBm
CF 2.4 GHz Span 100.0 MHz

Date: 22.AJ5.2022 07:06:03

Figure 54. 2412.0 MHz, Wi-fi/b(11Mbit/s)

Offs 21.00 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1] 3.22 dBm
Ref 20.00 dBm SWT 10ms 2.461800000 GHz
‘ M2[1] -39.38 dBm
1Pk 2.483500000 GHz
10 dBm
Max fﬁl

0 dBm [
-10 dB‘ \
) [ 1

D1 -16.780 dBm ] T
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 100.0 MHz

Cate: 22 .AJG.2022 07:23:35

Figure 55. 2462.0 MHz, Wi-fi/b(11Mbit/s)
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Offs 21.00 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] 1.26 dBm
Ref 20.00 dBm SWT 10ms 2.413370000 GHz
‘ M2[1] -19.26 dBm
1Pk 2.400000000 GHz
10 dBm
Max

| 2
0 dBm AT Y
T
-10 dBr:n 'J‘W’M
M2

o aErDl -18.740 dBm

| e )
-30 dBm 7 ;

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.4 GHz Span 100.0 MHz

Date: 22 .AJ5.2022 07:12:14

Figure 56. 2412.0 MHz, Wi-fiig(6Mbit/s)

Offs 21.00 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] 0.50 dBm

Ref 20.00 dBm SWT 10ms 2.455810000 GHz

‘ M2[1] -32.71 dBm

1Pk | 10 yp 2.483500000 GHz
Max M1

0 dBm } M
-10 dBm

—-Zﬁ—dBT[Dl -19.500 dBm =

-30 dB.|.. MKM 2

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 100.0 MHz

Late: 22.AJG.2022 07:20:47

Figure 57. 2462.0 MHz, Wi-filg(6Mbit/s)
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Offs 21.00 dB
Att 20dB VBW 300 kHz
Ref 20.00 dBm SWT 10ms

‘ M2[1]

RBW 100 kHz

M1[1] -2.80 dBm

2.413370000 GHz
-32.78 dBm

2.400000000 GHz

1Pk
Max

10 dBm

0 dBm‘ M1

-10 dBr|n }WWM

L

-20 dBm i
D1 -22.800 dBm

-30 dBm

WWWW

-50 dBm

-60 dBm

-70 dBm

CF 2.4 GHz Span 100.0 MHz

Date: Z22.AJ5.2022 07:14:38

Figure 58. 2412.0 MHz, Wi-fi/lg(54Mbit/s)

Offs 21.00 dB
Att 20 dB
Ref 20.00 dBm

RBW 100 kHz
VBW 300 kHz
SWT 10ms

M1[1] -2.89 dBm

2.463400000 GHz

1Pk
Max

M2[1]

2.483500000 GHz

-38.37 dBm

10 dBm

M1

OdBm‘

-10 dBm

W

-20 dBm

i

D1 -22

950 dBm

-30 dBm

-40 dB

-50 dBm

bttt

-60 dBm

-70 dBm

CF 2.462 G

Hz

Spah 100.0 MHz

Date:

22 . AIG. 2022

07:17:31

Figure 59. 2462.0 MHz, Wi-fi/g(54Mbit/s)
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Offs 21.00 dB RBW 100 kHz
Att 10dB VBW 300 kHz M1[1] 2.12 dBm
Ref 10.00 dBm SWT 10ms 2.413370000 GHz
M2[ 11 -18.93 dBm
1Pk 0 dBn Uowlil 2.400000000 GHz
1 |
Max H
-10 dBm "]\
2] \
50 dBnIIDl -17.880 dBm J‘I\{W/E’ 1_1“\'%‘
| b,
-30 dBT“. m}yfﬂ 1\’\{.
-40 dBm LHr’u“ 'ﬂ%
- m
-60 dBm
-70 dBm
-80 dBm
CF 2.4 GHz Span 100.0 MHz
Date: 9.JUN.2022 11:53:15

Figure 60. 2412.0 MHz, Wi-fi/n(6.5Mbit/s)

Offs 21.00 dB RBW 100 kHz
Att 10dB VBW 300 kHz M1[1] 1.68 dBm
Ref 10.00 dBm SWT 10ms 2.463400000 GHz
M1 M2[1] -32.58 dBm
17 | o e LT 2.483500000 GHz
Max
-10 dBm J \‘
WL.Dl -18.320 dBm——yul {.\%
-30 dBr|n N.r"}/ ‘;\
-40 dBm UH;J' l%
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.462 GHz Span 100.0 MHz
Date: 9.JUN.2022 11:56:00

Figure 61. 2462.0 MHz, Wi-fi/n(6.5Mbit/s)
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Offs 21.00 dB RBW 100 kHz
Att 10dB VBW 300 kHz M2[1] -34.89 dBm
Ref 10.00 dBm SWT 10ms 2.400000000 GHz
M1[1] -3.09 dBm
2.413370000 GHz
I\lll?)‘( 0 dBm I\{itkw
-10 dBr|n fwﬂwl
-20 dBm 1 |
D1 -23.000 dBm JJ 1\
-30 dBr|n M M
-40 dBm J‘V- Py
-50°dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4 GHz Span 100.0 MHz
Date: 9.JUN.2022 11:50:38
Figure 62. 2412.0 MHz, Wi-fi/n(65Mbit/s)
Offs 21.00 dB RBW 100 kHz
Att 10dB VBW 300 kHz M1[1] -2.98 dBm
Ref 10.00 dBm SWT 10ms 2.463400000 GHz
M2[1] -42.59 dBm
2.483500000 GHz
1PK 6 4pm M1
Max W
-10 dBr|n [

-20 dBm ]
D1 -22.980 dBm

-30 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 100.0 MHz

Date:

9.JUN.2022 11:5%:00

Figure 63. 2462.0 MHz, Wi-fi/n(65Mbit/s)
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6.5 Test Equipment Used; Band Edge
Last Next
Instrument | Manufacturer | Model Serial No. Calibration | Calibration
Date Due
Spectrum February 20, February 20,
Analyzer R&S FSL6 100194 2022 2023
20dB/2W Midwest 18‘21;1;_20_ i May 16, May 16,
Attenuator | Microwave NNN-02 2022 2023
Low Loss May 16, May 16,
cable Huber Suhner | Sucofelex | 27504/4PEA 2002 2003
Figure 64 Test Equipment Used
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7. Transmitted Power Density

71 Test Specification
FCC, Part 15, Subpart C, Section 247(e)
7.2 Test Procedure

(Temperature (22°C)/ Humidity (70%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this report.
The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator and an appropriate coaxial cable (total loss=21.0dB). Special
attention was taken to prevent Spectrum Analyzer RF input overload.

The spectrum analyzer was set to 3 kHz RBW.
7.3 Test Limit

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.

7.4 Test Results

Protocol Operation PSD Limit Margin
Tvpe Frequency | Reading

yp (MHz) (dBm) | (dBm) | (dB)
2402.0 -16.3 8.0 24.3
BLE 2440.0 -17.3 8.0 25.3
2480.0 -17.7 8.0 25.7
2412.0 -10.3 8.0 -18.3

Wi-fi/b
(1Mbit/s) 2437.0 -8.5 8.0 -16.5
2462.0 -8.8 8.0 -16.8
2412.0 -10.3 8.0 -18.3

Wi-fi/b
(11Mbit/s) 2437.0 -10.5 8.0 -18.5
2462.0 -11.1 8.0 -19.1
2412.0 -11.9 8.0 -19.9

Wi-fi/g
(6Mbit/s) 2437.0 -9.8 8.0 -17.8
2462.0 -10.4 8.0 -18.4
2412.0 -17.0 8.0 -25.0

Wi-fi/g
(54Mbit/s) 2437.0 -15.9 8.0 -23.9
2462.0 -16.4 8.0 -24.4
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Protocol Operation PS].) Limit Margin
Tvpe Frequency | Reading
yp (MHz) (dBm) (dBm) (dB)
2412.0 -11.1 8.0 19.1
Wi-fi/n 80
(6.5Mbit/s) 2437.0 -10.4 18.4
2462.0 -10.7 8.0 18.7
2412.0 -17.8 8.0 25.8
Wi-fi/n 80
(65Mbit/s) 2437.0 -16.4 244
2462.0 -17.1 8.0 25.1
Figure 65 Test Results
JUDGEMENT: Passed
For additional information see Figure 66 to Figure 86.
Offs 1.00 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -16.39 dBm
Ref 0.00 dBm SWT 330ms 2.401844300 GHz
1Pk ‘
Max -10 dBm M1
-20 dBm HMMM
-30 dBr|r. *VHLW H
-40 dB| by
| i) Lﬂ T
-50 dBm “‘U‘“ 1\@‘ '
-60 ]n ﬂnmwtkm
-70 dB]n %%Wﬂﬂhﬂﬂ
-80 dBm
-90 dBm
CF 2.402 GHz Span 3.0 MHz
Date: 31.MAY.2022 05:27:22
Figure 66. 2402.0 MHz, BLE
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Offs 1.00 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -17.32 dBm
Ref 0.00 dBm SWT 330ms 2.439844300 GHz
1Pk -10 dBm
Max M1

20 dBr|n M “M
-30 dBm ; 1y
e | A ",
—50dB,|, J |f/ “l‘\». L

o WMM,“
-60 gBm \
-70 dB.:.. %WM

-80 dBm

-90 dBm

CF 2.44 GHz Span 3.0 MHz

Date: 31.MAY.2022 05:26:37

Figure 67. 2440.0 MHz, BLE

Offs 1.00 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -17.70 dBm
Ref 0.00 dBm SWT 330nms 2.479838300 GHz
1Pk -10 dBm
Max M1

-20 dBr|n . WWWWM

-30 dBr|n i HM’MM
-40 dBr|n )
-50 dB \F'jf mwﬂﬁh
60 mw i
M

-70 dBm

-80 dBm

-90 dBm

CF 2.48 GHz Span 3.0 MHz

Date: 31.MAY.2022 05:25:49

Figure 68. 2480.0 MHz, BLE
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1Pk
Max

Offs 21.00 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -10.31 dBm
Ref 20.00 dBm SWT 5.6s 2.412500000 GHz

10 dBm

OdBm|

-10 dBm n

| -
-20 dBm ‘
-30 dB|||| / \L
-40 dB||||
50 dBm Miun\l‘lu LJUHMMM

-60 dBm

-70 dBm

CF 2.412 GH=z Span 50.0 MHz

Late:

22 . AJG.2022  07:38:52

Figure 69. 2412.0 MHz, Wi-fi/b(1Mbit/s)

Offs 21.00 dB RBW 3 kHz

Att 20dB VBW 10 kHz M1[1] -8.55 dBm

Ref 20.00 dBm SWT 5.6s 2.436200000 GHz
1Pk 116 dBm
Max

0 dBm

| M1
-10 dBm M

-20 dBr|n "[},V\ W
-30 dBm
| /

-40 dBm 1
mﬂhh n .NJ \%MM | )

-60 dBr|n
-70 dBr|n
CF 2.437 GHz Span 50.0 MHz
Tate: 22.ALKG.2022 (07:31:44
Figure 70. 2437.0 MHz, Wi-fi/b(1Mbit/s)
Test Report Ra247991.01 PetPace Ltd.

ITL261 FCC Rev. 1 Dec. 2022

Page 48 of 91



ISRAEL TESTING LABORATORIES

3 II’ Global Certifications You Can Trust NN %

Certificate: 1152.01

Offs 21.00 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -8.78 dBm
Ref 20.00 dBm SWT 5.6s 2.461200000 GHz
LPK 110 dBm
Max

0 dBm|
-10 dBm .

T Wa
-20 dBm
=30 dB|||| V\QHn
-40 dB|:|| )fuﬁ \\L
WH Fan \| ]‘WL"'L)‘-,

=
=

Ty Yy M»\J}J{M}m
-60 dBm
-70 dBm
CF 2.462 GH=z Span 50.0 MHz

Date: 22.A00G.2022 07:30:00

Figure 71. 2462.0 MHz, Wi-fi/b(1Mbit/s)

Offs 21.00 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -10.31 dBm
Ref 20.00 dBm SWT 5.6s 2.412500000 GHz

1Pk 10 dBm
Max

OdBm|

-10 dBm n

| -
-20 dBr|n J‘Frv \"‘t
-30 dB|||| / \L
-40 dBm

-50 dB|||| M‘M‘L HL“MNM

-60 dBm

-70 dBm

CF 2.412 GHz Span 50.0 MHz

Late: 22.A15.2022 07:38:52

Figure 72. 2412.0 MHz, Wi-fi/b(11Mbit/s)
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Offs 21.00 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -10.47 dBm
Ref 20.00 dBm SWT 5.6s 2.435900000 GHz

1Pk 10 dBm

Max
0 dBm

| M1
-10 dBr|n MM
-20 dBr|n )rv,'y “E
-30 dB|||| }Jy \\
-40 dB|||| \
4

50 dBm "-”"MMLH ULW M“"u,‘\w '
-60 dBm
-70 dBm
CF 2.437 GHz Span 50.0 MHz

Date: 22 . AJG.2022 07:37:14

Figure 73. 2437.0 MHz, Wi-fi/lb(11Mbit/s))

Offs 21.00 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -11.14 dBm
Ref 20.00 dBm SWT 5.6s 2.460500000 GHz

1Pk 10 dBm
Max

0 dBm
| M1

el P
-30 dB|||| VJH‘J \\‘
-40 dB||n f;r‘ \

WL..WW Al | |u hJ,MhLl“'

-60 dBm

-70 dBm

CF 2.462 GHz Span 50.0 MHz

Late: 22.AJ5.2022 07:35:18

Figure 74. 2462.0 MHz, Wi-fi/b(11Mbit/s)
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Offs 21.00 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -11.92 dBm

Ref 20.00 dBm SWT 5.6s 2.412400000 GHz
1Pk 116 dBm
Max

0 dBm|

-10 dBr|n L

I}

-20 dBr|n J‘;“j’w l ‘

-30 dBm qu ‘I‘I‘Iq

-40 dBm WMM

- m w]n“ﬁﬁq'w

-60 dBm

-70 dBm

CF 2.412 GH=z Span 50.0 MHz

Date: 22.A00G.2022 07:40:41

Figure 75. 2412.0 MHz, Wi-filg(6Mbit/s)

Offs 21.00 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -9.81 dBm
Ref 20.00 dBm SWT 5.6s 2.436700000 GHz

1Pk 10 dBm
Max

OdBm|

-10 dBm

-20 dBr|n 'J»WW W
|

-30 dB|||| %
-40 dBm 1)
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Late: 22.A1:5.2022 07:42:28

Figure 76. 2437.0 MHz, Wi-filg(6Mbit/s)
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Figure 77. 2462.0 MHz, Wi-filg(6Mbit/s)

Offs 21.00 dB
Att 20 dB
Ref 20.00 dBm

RBW 3 kHz
VBW 10 kHz
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Figure 78. 2412.0 MHz, Wi-fi/lg(54Mbit/s)
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1Pk
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Offs 21.00 dB
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Ref 20.00 dBm

RBW 3 kHz
VBW 10 kHz
SWT 5.6s
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Figure 79. 2437.0 MHz, Wi-fi/lg(54Mbit/s)
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Figure 80. 2462.0 MHz, Wi-fi/g(54Mbit/s)
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Offs 21.00 dB RBW 3 kHz
Att 10dB VBW 10 kHz M1[1] -11.19 dBm
Ref 10.00 dBm SWT 5.6s 2.411700000 GHz
1Pk
View 0 dBm
MIL
-10 dBm
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|
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-70 dBm
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Figure 81. 2412.0 MHz, Wi-fi/n(6.5Mbit/s)

Offs 21.00 dB RBW 3 kHz
Att 10 dB VBW 10 kHz M1[1] -10.47 dBm
Ref 10.00 dBm SWT 5.6 2.436700000 GHz
1Pk
View 0 dBm

IlufWJLL

iy
Ll

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 50.0 MHz

Date: 9.JUN.2022 12:17:38

Figure 82. 2437.0 MHz, Wi-fi/n(6.5Mbit/s)
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1Pk
View

Offs 21.00 dB
Att 10dB
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RBW 3 kHz

VBW 10 kHz M1[1] -10.74 dBm
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Figure 83. 2462.0 MHz, Wi-fi/n(6.5Mbit/s)
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Figure 84. 2412.0 MHz, Wi-fi/n(65Mbit/s)
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Offs 21.00 dB RBW 3 kHz

Att 10 dB VBW 10 kHz M1[1] -16.42 dBm

Ref 10.00 dBm SWT 5.6s 2.433910000 GHz
1Pk
View | © 4Bm

-10 dBr|n T

20 dBr|r. i

-30 dBr|n ﬁ \
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Figure 85. 2437.0 MHz, Wi-fi/n(65Mbit/s)

Offs 21.00 dB RBW 3 kHz
Att 10dB VBW 10 kHz M1[1] -17.16 dBm
Ref 10.00 dBm SWT 5.6s 2.467990000 GHz
1Pk
View 0 dBm
-10 dBm
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] e
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Date: 9.JUN.2022 12:12:57

Figure 86. 2462.0 MHz, Wi-fi/n(65Mbit/s)
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7.5 Test Equipment Used; Transmitted Power Density
Last Next
Instrument | Manufacturer | Model Serial No. Calibration | Calibration
Date Due
Spectrum February 20, | February 20,
Analyzer R&S FSL6 100194 2022 2023
20dB2W | Midwest e _ May 16, | May 16,
Attenuator | Microwave NNN-02 2022 2023
Low Loss May 16, May 16,
cable Huber Suhner | Sucofelex | 27504/4PEA 2002 2003
Figure 87 Test Equipment Used
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8. Occupied Bandwidth

8.1 Test Specification
FCC, Part 2, Sub part J, Section 2.1049
8.2 Test Procedure

(Temperature (22°C)/ Humidity (56%RH))

The E.U.T. operation mode and test set-up are as described in Section 2 of this report.
The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator and an appropriate coaxial cable (total loss=21.0dB). Special
attention was taken to prevent Spectrum Analyzer RF input overload.

The RBW set to the range of 1% to 5% of the OBW.

The span was set between 1.5 to 5 times of the OBW.
99% occupied bandwidth function was set on.

8.3 Test Limit
N/A
8.4 Test Results

Protocol Operation Reading
Tvpe Frequency

yp (MHz) (kHz)
2402.0 1.036
BLE 2440.0 1.036
2480.0 1.042
2412.0 14.07

Wi-fi/b
(1Mbit/s) 2437.0 14.07
2462.0 14.07
2412.0 14.77

Wi-fi/b
(11Mbit/s) 2437.0 14.77
2462.0 14.77
2412.0 24.05

Wi-fi/g
(6Mbit/s) 2437.0 24.15
2462.0 23.85
2412.0 16.96

Wi-fi/g
(54Mbit/s) 2437.0 16.96
2462.0 16.96
2412.0 23.45
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Protocol Operation Reading
Tvpe Frequency
yp (MHz) (kHz)
Wi- 2437.0 23.35
fi/n(6.5Mbi
t/s) 2462.0 23.15
Wi- 2412.0 17.86
fi/n(65Mbit 2437.0 17.86
s) 2462.0 17.86
Figure 88. Bandwidth Test Results
JUDGEMENT: N/A

See additional information in Figure 89 to Figure 109.

Offs 1.00 dB RBW 30 kHz

Att 30 dB VBW 100 kHz M1[1] -6.36 dBm
Ref 11.00 dBm SWT 5ms 2.401616800 GHz
Occ Bw 1.035928144 MHz
1Pk T1[1] -20.20 dBm|
Max | © @Bm El 2.401353293 GHz
T2[1] -20.01 dBm|
-10 dBm ,VHJ YAN 2.402389222 GHz

T \/\/ \ T2

| g, N

-20 dBr|n

-30 dB|||| / \‘\

-40 dBr I'-..I"ﬂ’\-i/ \\VKMJ\

W{ .
|||| Lrny

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 3.0 MHz

Date: 31.MAY.Z022 05:39:44

Figure 89. 2402.0 MHz, BLE
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Offs 1.00 dB RBW 30 kHz
Att 30dB VBW 100 kHz M1[1] -7.34 dBm
Ref 11.00 dBm SWT 5ms 2.439616800 GHz
Occ Bw 1.035928144 MHz
1Pk T1[1] -20.66 dBm|
Max 0 dBm M1 2.439353293 GHz
M T2[1] -20.98 dBm
-10 dBm ¥ V. W 2.440389222 GHz
T l/‘/v Nﬂ\\ T2
-20 dBm /‘} "“'\\
-30 dBm / \‘\
- Il
'40 dBl J/U w \\%
-paldBm g Py
-60 dBm
-70 dBr|n
-80 dBm
CF 2.44 GHz Span 3.0 MHz
Date: 31.MAY.2022 05:40:47

Figure 90. 2440.0 MHz, BLE

Offs 1.00 dB RBW 30 kHz
Att 30dB VBW 100 kHz M1[1] _7.68 dBm
Ref 11.00 dBm SWT 5ms 2.479616800 GHz
Occ Bw 1.041916168 MHz
1Pk T1[1] -21.84 dBm|
Max | 0 dBm 2.479347305 GHz
M1
M T2[1] -21.70 dBm|
-10 dBr|n \/\/\J L m\,ﬁ%w\\\ 2.480389222 GHz
20 dBr|n /TYJ' 1\2\
-30 dBm [/( L\
-40 dBny ‘L"”M“A\
-5 Bm \\““WWW
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 3.0 MHz
Date: 31.MAY.Z2022 05:41:30
Figure 91. 2480.0 MHz, BLE
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Offs 21.00 dB RBW 300 kHz
Att 20dB VBW 1 MHz M1[1] 5.52 dBm
Ref 20.00 dBm SWT 2.5ms 2.411600000 GHz
| Occ Bw  14.071856287 MHz
1Pk | 10 4 T -9.54 dBm
Max | 10 ¢Bm M 2.405013972 GHz
[1] -9.85 dBm
0 dBm| f 2.419085828 GHz
T l 2
-10 dBm P,Jdvju‘l %
-20 dBm Lf“r H
NWWL ™ m"“'\r\.wj VVAMN‘"I&W“ |
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 50.0 MHz
Date: 22 . AG.2022 07:54:47

Figure 92. 2412.0 MHz, Wi-fi/lb(1Mbit/s)

Offs 21.00 dB RBW 300 kHz
Att 20dB VBW 1 MHz M1[1] 5.43 dBm
Ref 20.00 dBm SWT 2.5ms 2.437500000 GHz
| Occ Bw  14.071856287 MHz
1Pk | 10 4 . T1[1] -9.75 dBm
Max | 10 ¢Bm it 2.430013972 GHz
) [1] -9.56 dBm
0 dBm| i 2.444085828 GHz
T J 2
-10 dBm MJVJJ‘ ’%{1\
-20 dBm 7 H
ol M )[J Lt AT TP .
AR g kTR TS e T
-40 dBm
-50 dBm
-60 dBr|n
-70 dBr|n
CF 2.437 GHz Span 50.0 MHz

Late: 22.AJ:5.2022 07:26:17

Figure 93. 2437.0 MHz, Wi-fi/b(1Mbit/s)
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Offs 21.00 dB RBW 300 kHz
Att 20 dB VBW 1 MHz M1[1] 5.38 dBm
Ref 20.00 dBm SWT 2.5ms 2.462500000 GHz
| Occ Bw  14.071856287 MHz
1Pk | 10 4 . T1[1] -10.14 dBm
Max | 10 ¢Bm it 2.455013972 GHz
2[1] -9.48 dBm
0 dBm| MM 2.469085828 GHz
T T2
-10 dBm MFM MYL\‘\
-20 dBm 7 ‘lx
_ o, JJ L\‘ FETTAL I
(BT EN A NIy
-40 dBm
-50 dBm
-60 dBm
70 dBm
CF 2.462 GHz Span 50.0 MHz

Late:

22 . AJG.2022 0O7:57:42

Figure 94. 2462.0 MHz, Wi-fi/b(1Mbit/s)

Offs 21.00 dB RBW 300 kHz
Att 20dB VBW 1 MHz M1[1] 6.87 dBm
Ref 20.00 dBm SWT 2.5ns 2.411800000 GHz
| Occ Bw  14.770459082 MHz
1Pk | 1 4 mh  T1I1] -6.78 dBm
Max | 10 ¢Bm 2.404614770 GHz
N,w*”w! 1] -6.80 dBm
0 dBm| Tyl’/ T 2.419385230 GHz
-10 dBm / \
-20 dBm |
me P O ,
| had w ]
-40 dBm
-50 dBm
-60 dBr|n
-70 dBr|n
CF 2.412 GHz Span 50.0 MHz

Tate:

22.MJ5.2022  08:02:38

Figure 95. 2412.0 MHz, Wi-fi/b(11Mbit/s)
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Offs 21.00 dB RBW 300 kHz
Att 20 dB VBW 1 MHz M1[1] 7.07 dBm
Ref 20.00 dBm SWT 2.5ms 2.437500000 GHz
| Occ Bw  14.770459082 MHz
17k | 10 4 by T1[1] -6.37 dBm
Max | 10 ¢Bm 2.429614770 GHz
,,»»”*’M 1 -7.12 dBm
0 dBm| T}}/ ,  2.444385230 GHz
-10 dBm / \
-20 dBm 7
.mm#u MWJ m n
W U"hw
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.437 GHz

Span 50.0 MHz

Date: 22.A00G.2022 08:01:23

Figure 96. 2437.0 MHz, Wi-fi/b(11Mbit/s)

Offs 21.00 dB RBW 300 kHz
Att 20 dB VEW 1 MHz M1[1] 7.29 dBm
Ref 20.00 dBm SWT 2.5ms 2.462000000 GHz
| Occ Bw  14.770459082 MHz
Y P 1 T1[1] -6.56 dBm
Max | 10 ¢Bm v 2.454614770 GHz
,v*"wm 1] -6.36 dBm
0 dBm| Ty]/ T2 2.469385230 GHz
-10 dBm / \
-20 dBm
W o
-40 dBm
-50 dBm
-60 dBr|n
-70 dBr|n

CF 2.462 GHz

Span 50.0 MHz

Late: 22.AJ5.2022 08:00:03

Figure 97. 2462.0 MHz, Wi-fi/b(11Mbit/s)
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Offs 21.00 dB RBW 300 kHz
Att 20dB VBW 1 MHz M1[1] 4.98 dBm
Ref 20.00 dBm SWT 2.5ms 2.411700000 GHz
| Occ Bw  24.051896208 MHz
1Pk 4 T1[1] -13.93 dBm
Max | 10 ¢Bm MWJ'?'! 2.399824351 GHz
-14.30 dBm
0 dBm| j/”’w 2.423876248 GHz
-10 dBr|n M}}Mw m%
-20 dBmg] W%
430 dBm M
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 50.0 MHz

Date: 22.A00G.2022 08:08:28

Figure 98. 2412.0 MHz, Wi-fiig(6Mbit/s)

Offs 21.00 dB RBW 300 kHz
Att 20 dB VBW 1 MHz M1[1] 4.51 dBm
Ref 20.00 dBm SWT 2.5ms 2.436500000 GHz
| Occ Bw  24.151696607 MHz
17k | 10 4 T1[1] -12.56 dBm
Max | 10 ¢Bm M 2.424624750 GHz
g -13.84 dBm
0 dBm| / 2.448776447 GHz
-10 dBm wﬁwu '”Emw
.wj"’k [,
“‘j‘z"jﬁr“@' WM
=3 dB||||
-40 dBm
-50 dBm
-60 dBr|n
-70 dBr|n
CF 2.437 GHz Span 50.0 MHz

Late: 22.A1:5.2022 08:14:02

Figure 99. 2437.0 MHz, Wi-filg(6Mbit/s)
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Offs 21.00 dB RBW 300 kHz
Att 20dB VBW 1 MHz M1[1] 4.12 dBm
Ref 20.00 dBm SWT 2.5ms 2.461500000 GHz
| Occ Bw 23.852295409 MHz
1Pk 10 dBm T1[1] -13.94 dBm
Max M 2.449924152 GHz

| MW -13.62 dBm
0 dBm| f 2.473776447 GHz
_ T T2
10 dBr|n ﬁv/ “Ln%
-20 dB ] L
M %M
-30 dB||||

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GH=z Span 50.0 MHz

Date: 22.A0G.2022 08:17:29

Figure 100. 2462.0 MHz, Wi-filg(6Mbit/s)

Offs 21.00 dB RBW 300 kHz

Att 20dB VBW 1 MHz M1[1] 0.92 dBm

Ref 20.00 dBm SWT 2.5ms 2.410700000 GHz
| Occ Bw  16.966067864 MHz

1Pk T1[1] -9.69 dBm
10 dBm
Max 2.403516966 GHz

| Mrl T2[1] -9.25 dBm

0 dBm A e 2.420483034 GHz
| T 2

-10 dBr|n / \

-20 dBm WH H

Wum M*‘M% .

-40 dBm

-50 dBm

-60 dBr|n

-70 dBr|n

CF 2.412 GHz Span 50.0 MHz

Date: 22.0J5.2022 08:23:23
Figure 101. 2412.0 MHz, Wi-fi/g(54Mbit/s)
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@ Offs 21.00 dB RBW 300 kHz
Att 20dB VBW 1 MHz M1[1] 1.50 dBm
Ref 20.00 dBm SWT 2.5ms 2.440590000 GHz
| Occ Bw 16.966067864 MHz
1Pk T1[1] -9.87 dBm
Max | 10 9Bm 2.428516966 GHz
1] -6.91 dBm

0 dBm| rptprtaplagands 5 2.445483034 GHz
| i
-10 dBm

-20 dBr|n ,/ \
e —

L=ddil

|

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 50.0 MHz

Date: 22.A00G.2022 08:22:02

Figure 102. 2437.0 MHz, Wi-fi/g(54Mbit/s)

Offs 21.00 dB RBW 300 kHz
Att 20 dB VBW 1 MHz M1[1] 1.47 dBm
Ref 20.00 dBm SWT 2.5ms 2.461500000 GHz
| Occ Bw  16.966067864 MHz
17k | 10 4 T1[1] -9.30 dBm
Max | 10 ¢Bm 9y 2.453516966 GHz
| v T2 -7.16 dBm
0 dBm ot s ,  2.470483034 GHz
| —If\f'
-10 dBr|n )/ \
=20 dBr|n W, !
39 ;m‘r{dﬁw MAu Al
-40 dBm
-50 dBm
-60 dBr|n
-70 dBr|n
CF 2.462 GHz Span 50.0 MHz

Late: 22.AJ:5.2022 08:19:34

Figure 103. 2462.0 MHz, Wi-fi/g(54Mbit/s)

Test Report Ra247991.01 PetPace Ltd. Page 66 of 91
ITL261 FCC Rev. 1 Dec. 2022



.o B ISRAEL TESTING LABORATORIES | n
. ' Global Certifications You Can Trust /’7-_-/;?\\\\ [A'c'chemﬁ'ﬁ’
‘ Dorligl N Certificate: 1152.01
Offs 21.00 dB RBW 300 kHz
Att 20 dB VBW 1 MHz M1[1] 4.99 dBm
Ref 20.00 dBm SWT 2.5ms 2.413100000 GHz
| Occ Bw 23.453093812 MHz
1Pk T1[1] -12.96 dBm
Max | 1° dB“|' T 2.400123752 GHz
pabphperndty -13.55 dBm
0 dBm| /M 2.423576846 GHz
-10 dBr|n M;W." \%
20 dpppei®’] u‘“’“’*w\n
-30 dB|||| M
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 50.0 MHz
Date: 9.JUN.2022 12:36:35
Figure 104. 2412.0 MHz, Wi-fi/n(6.5Mbit/s)
Offs 21.00 dB RBW 300 kHz
Att 20dB VBW 1 MHz M1[1] 4.52 dBm
Ref 20.00 dBm SWT 2.5ms 2.436600000 GHz
| Occ Bw 23.453093812 MHz
1Pk T1[1] -12.93 dBm
Max | 10 9Bm ™ 2.424924152 GHz
| NNM ~13.11 dBm
0 dBm| / 2.448377246 GHz
-10 dBm MEW,, \1‘&7\%‘1
220 dB| auhﬂ Ml
‘\l\_w
=30 dB||||
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Span 50.0 MHz
Date: 9.JUN.2022 12:38:25
Figure 105. 2437.0 MHz, Wi-fi/n(6.5Mbit/s)
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1Pk
Max

Offs 21.00 dB RBW 300 kHz

Att 20dB VBW 1 MHz M1[1] 4.95 dBm

Ref 20.00 dBm SWT 2.5ms 2.462400000 GHz
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Figure 106. 2462.0 MHz, Wi-fi/ln(6.5Mbit/s)
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Figure 107. 2412.0 MHz, Wi-fi/n(65Mbit/s)
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1Pk
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Offs 21.00 dB RBW 300 kHz
Att 20 dB VBW 1 MHz M1[1] 1.01 dBm
Ref 20.00 dBm SWT 2.5ms 2.432910000 GHz
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Figure 108. 2437.0 MHz, Wi-fi/n(65Mbit/s)
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Figure 109. 2462.0 MHz, Wi-fi/n(65Mbit/s)
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8.5 Test Equipment Used; Bandwidth
Last Next
Instrument | Manufacturer | Model Serial No. Calibration | Calibration
Date Due
Spectrum February 20, February 20,
Analyzer R&S FSL6 100194 2022 2023
20dB/2W | Midwest 6*2T1T7'_20_ ] May 16, May 16,
Attenuator | Microwave NNN-02 2022 2023
Low Loss May 16, May 16,
cable Huber Suhner | Sucofelex | 27504/4PEA 2002 2003
Figure 110 Test Equipment Used
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9.

9.1 Test Specification
FCC, Part 15, Subpart C, Section 247(d)

9.2 Test Procedure
(Temperature (20°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. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator and an appropriate coaxial cable (max total loss=24.0 dB).
Special attention was taken to prevent Spectrum Analyzer RF input overload.
RBW was set to 100kHz, detector set to max peak and trace to “max hold”.

9.3 Test Limit
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.

9.4 Test Results
JUDGEMENT: Passed
The EUT met the requirements of the F.C.C. Part 15, Subpart C, Section 247(d)
specification.
For additional information see Figure 111 to Figure 131.
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ITL Israel Testing Laboratories Mode of operation - BLE
Emissions in Non Restricted Frequency Bands
Test Measurement

10.07 2 402 Ghiz
-1.7679
0+

9.0K 100.0K 1.0M 10.0M 100.0M 1.0G 10.06 40.06
Freauencv [Hzl

Figure 111 2402.0 MHz, BLE

ITL Israel Testing Laboratories Mode of operation - BLE
Emissions in Non Restricted Frequency Bands
Test Measurement

10.0 72 4403 GHz
-1.5915

9.0K 100.0K 1.0M 10.0M 100.0M 1.06 10.06 40.0G
Freauencv [Hzl

Figure 112 2440.0 MHz, BLE

ITL Israel Testing Laboratories Mode of operation - BLE
Emissions in Non Restricted Frequency Bands
Test Measurement

10.07 2 48 Ghz
-2.585

9.0K 100.0K 1.0M 10.0M 100.0M 1.0G6 10.06 40.06
Freauency [Hz]

Figure 113 2480.0 MHz, BLE
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ITL Israel Testing Laboratories
in Non Restricted F Bands

Test Measurement

0T 2auser
[¥e

400'9.0}% 100=.0K 1.(?”‘ Ill.’ﬂM |00=.0M 1.(;06 10.=OG 25.06
Frequency [Hz]
Figure 114 2412.0 MHz, WI-Fl/b(1Mbit/s)
ITL Israel Testing Laboratories
in Non icted Freq y Bands
Test Measurement
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Figure 115 2437.0 MHz, WI-FI/b(1Mbit/s)
ITL Israel Testing Laboratories
Emissions in Non Restricted Freq y Bands
Test Measurement
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Figure 116 2462.0 MHz, WI-FI/b(1Mbit/s)
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ITL Israel Testing Laboratories
in Non Restricted F Bands

Test Measurement

0T 2azcn
45028

1009 oK oK Tim Toom Todom Tie T0he 25.06
Frequency [Hz]
Figure 117 2412.0 MHz, WI-Fl/b(11Mbit/s)
ITL Israel Testing Laboratories
in Non Restricted Freq y Bands
Test Measurement
0.0 243 GH2
ol [4

009 oK a0k Tim Toom odom 5o 1056 25.06
Frequency [Hz]
Figure 118 2437.0 MHz, WI-FI/b(11Mbit/s)
ITL Israel Testing Laboratories
in Non Restricted Freq y Bands
Test Measurement
100 2462GH2
NI

9.0K 100.0K 1.0M ;:::uency [Hl] 100.0M 1.06 10.0G6 25.06
Figure 119 2462.0 MHz, WI-FI/b(11Mbit/s)
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ITL Israel Testing Laboratories
in Non Restricted F Bands

Test Measurement

0T 2ancn
2128

1009 oK oK Tim Toom Todom Tie T0he 25.06
Frequency [Hz]
Figure 120 2412.0 MHz, WI-Fl/g(6Mbit/s)
ITL Israel Testing Laboratories
in Non icted Freq y Bands
Test Measurement
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Figure 121 2437.0 MHz, WI-Fl/g(6Mbit/s)
ITL Israel Testing Laboratories
in Non Restricted Freq y Bands
Test Measurement
10.0 24685 GHz.
1212
100+

9.0K 100.0K 1.0M ;:::uency [Hl] 100.0M 1.06 10.0G6 25.06
Figure 122 2462.0 MHz, WI-Fl/g(6Mbit/s)
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ITL Israel Testing Laboratories
in Non Restricted F Bands

Test Measurement

0T 2suserz
17288

1009 oK oK Tim Toom Todom Tie T0he 25.06
Frequency [Hz]
Figure 123 2412.0 MHz, WI-Fl/g(54Mbit/s)
ITL Israel Testing Laboratories
in Non icted Freq y Bands
Test Measurement
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Figure 124 2437.0 MHz, WI-Fl/g(54Mbit/s)
ITL Israel Testing Laboratories
in Non Restricted Freq y Bands
Test Measurement
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Figure 125 2462.0 MHz, WI-Fl/g(54Mbit/s)
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ITL Israel Testing Laboratories
Emissions in Non Restricted F Bands
Test Measurement

100 i Gne
20846
ot
10,01

Mode of operation - Wi-Fi N 6.5Mbit/s

10.0M 100.0M

Frequency [Hz]

5.0k 100.0K 1.0M

1.06 10.06 40,06

Figure 126 2412.0 MHz, WI-FI/n(6.5Mbit/s)

ITL Israel Testing Laboratories
in Non R d Freq Bands
Test Measurement

[ 247 Gz
13978

Mode of operation - Wi-Fi N 6.5Mbit/s

009 oK Torok Tim Toom Tooom 5o T0ho 40.06
Frequency [Hz]
Figure 127 2437.0 MHz, WI-FI/n(6.5Mbit/s)
ITL Israel Testing Laboratories Mode of operation - Wi-Fi N 6.5Mbit/s
in Non icted Freq y Bands
Test Measurement
0.0 24633 GH2
14023
0.0+
-20.04
£ 300
=
© 40.0
°
£ 500+
=3
£ -60.0
<

-70.0

9.0k 100.0K 1.0M mj::l:eque"cy [Hl] 100.0M 1.0G6 10.0G 40.06
Figure 128 2462.0 MHz, WI-FI/n(6.5Mbit/s)
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ITL Israel Testing Laboratories
Emissions in Non R dF Bands
Test Measurement

0T zawrenz
20958

Mode of operation - Wi-Fi N 65Mbit/s

10.06

1000 ok Todok Tom Toom Todom 5o 20,06
Frequency [Hz]
Figure 129 2412.0 MHz, WI-FI/n(65Mbit/s)
ITL Israel Testing Laboratories Mode of operation - Wi-Fi N 65Mbit/s
in Non R d Freq Bands
Test Measurement
10.01- 24397 GHz.
s

+
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009 oK Torok Tim Toom Tooom 5o 40.06
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Figure 130 2437.0 MHz, WI-FI/n(65Mbit/s)
ITL Israel Testing Laboratories Mode of operation - Wi-Fi N 65Mbit/s
in Non R d Freq y Bands
Test Measurement
0.0 24647 GH2
25875

10.06

40.06

10.0M 100.0M

Frequency [Hz]

100.0K

Figure 131 2462.0 MHz, WI-FI/n(65Mbit/s)

Note: All peaks in plots are the fundamental transmission frequency.
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9.5 Test Instrumentation Used, Emission in non-Restricted Frequency
Bands
Last Next
Instrument | Manufacturer | Model Serial No. Calibration | Calibration
Date Due
Spectrum February 20, | February 20,
Analyzer R&S FSL6 100194 2022 2023
20dB2W | Midwest . _ May 16, | May I6,
Attenuator | Microwave NNN-02 2022 2023
Low Loss May 16, May 16,
cable Huber Suhner | Sucofelex | 27504/4PEA 2002 2003
Figure 132 Test Equipment Used
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10. Emissions in Restricted Frequency Bands

10.1 Test Specification
FCC Part 15, Subpart C, Sections 15.209, 15.205, 15.247(d)

10.2 Test Procedure

(Temperature (23°C)/ Humidity (65%RH))
The E.U.T. operation mode and test set-up are as described in Section 2 of this report.

For measurements between 0.009-30MHz:

The E.U.T was tested inside the shielded room and placed on a non-metallic table,
0.8 meters above the ground. The emissions were measured at a distance of 3
meters. The readings were maximized by the turntable azimuth between 0-360°,
and the antenna polarization.

The frequency range 0.009MHz-30MHz was scanned.

For measurements between 30-1000MHz:

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and broadband
antennas. The preliminary measurements produced a list of the highest emissions.
The E.U.T was then transferred to the open site and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 0.8 meters above the
ground. The emissions were measured at a distance of 3 meters. The readings were
maximized by adjusting the antenna height between 1-4 meters, the turntable
azimuth between 0-360°, and the antenna polarization. The frequency range
30MHz -1000MHz was scanned and the list of the highest emissions was verified
and updated accordingly.

For measurements between 1GHz-25GHz:

The E.U.T was tested inside the shielded room and placed on a non-metallic table,
1.5 meters above the ground. The emissions were measured at a distance of 3
meters. The readings were maximized by the turntable azimuth between 0-360°,
and the antenna polarization.

The frequency range 1GHz -25GHz was scanned.

Tests done for all “worst case”, each protocol type. The highest radiation describes
in the tables below

10.3 FCC Test Limit

Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

Frequency Field Strength Measurement Field Field Strength*
(MHz) (microvolts/meter) distance Strength* (dBpV/m)@3m
(meters) (dBuV/m)
0.009-0.490 2400/F(kHz) 300 48.5-13.8 128.5-73.8
0.490-1.705 24000/F(kHz) 30 33.8-23.0 73.8-63.0
Test Report Ra247991.01 PetPace Ltd. Page 80 of 91
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Frequency Field Strength Measurement Field Field Strength*
(MHz) (microvolts/meter) distance Strength* (dBpV/m)@3m
(meters) (dBpV/m)
1.705-30.0 30 30 29.5 69.5
30-88 100 3 40.0 40.0
88-216 150 3 43.5 43.5
216-960 200 3 46.0 46.0
Above 960 500 3 54.0 54.0

10.4

*The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector. For average radiated emission measurements above 1000 MHz, there is also a limit
corresponding to 20 dB above the indicated values in the table is specified when measuring with
peak detector function.

Figure 133 FCC Table of Limits
Test Results

JUDGEMENT: Passed by -0.2 dB
BLE:

For the operation frequency of 2402.0 MHz, the margin between the emission level
and the specification limit is in the worst case -12.3 dB at the frequency of
2390.0 MHz, horizontal polarization.

For the operation frequency of 2480.0 MHz, the margin between the emission level
and the specification limit is in the worst case -7.0 dB at the frequency of
2483.5 MHz, vertical polarization.

Wi-Fi:

For the operation frequency of 2437.0 MHz, the margin between the emission level
and the specification limit is in the worst case -12.3 dB at the frequency of
2390.0 MHz, horizontal polarization.

For the operation frequency of 2480.0 MHz, the margin between the emission level
and the specification limit is in the worst case -4.0 dB at the frequency of
4874.0 MHz, horizontal polarization.

For the operation frequency of 2462.0 MHz, the margin between the emission level
and the specification limit is in the worst case -0.2 dB at the frequency of
2483.5 MHz, vertical polarization.

The EUT met the requirements of the F.C.C. Part 15, Subpart C Sections 15.209,
15.205, 15.247(d) specifications.

The details of the highest emissions are given in Figure 134 to Figure 139.
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Specifications: FCC, Part 15, Subpart C, Sections 15.209, 15.205, 15.247(d)

Antenna Polarization: Horizontal/Vertical

Protocol Type: BLE

Detector: Peak, Average

Frequency Range: 9kHz to 25.0 GHz

Operation | Freq. | Pol Pea.k P.eal.( Pealf Averf.lge Av?ra.ge Average
Frequency Reading Limit |Margin| Reading Limit | Margin
(MHz) |(MHz)|(H/V)|(dBpV/m)|(dBuV/m)| (dB) |(dBpV/m)|(dBpV/m)| (dB)

23900 V [52.2(N.L) 74.0 -21.8 | 41.5(N.L) 54.0 -12.5

2390.0f H |[52.5(N.L) 74.0 -21.5 | 41.7(N.L) 54.0 -12.3
2402.0

48040 V 48.6 74.0 -25.4 - 54.0 -

48040, H 514 74.0 -22.6 - 54.0 -

48800 V 49.3 74.0 -24.7 - 54.0 -
2440.0

4880.0] H 50.9 74.0 -23.1 - 54.0 -

49600 V 48.9 74.0 -25.1 - 54.0 -

4960.0] H 514 74.0 -22.6 - 54.0 -
2480.0

24835 'V 56.4 74.0 -17.6 47.0 54.0 -7.0

2483.5| H 56.8 74.0 -17.2 46.9 54.0 -7.1

Figure 134. Radiated Emission Results

Margin 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.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain

Test Report Ra247991.01
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Antenna Polarization: Horizontal/Vertical
Protocol Type: WI-FI/b 1Mbps

Frequency Range: 9kHz to 25.0 GHz
Detector: Peak, Average

Operation| Freq. | Pol Pea}( P'eal'( Pealf Averz'lge Av.era.ge Average
Frequency Reading | Limit |Margin | Reading | Limit | Margin
(MHz) |(MHz) |[(H/V)|(dBpV/m) (dBpV/m) (dB) |[(dBpV/m)(dBuV/m) (dB)

2390.0| V 52.5 74.0 -21.5 - 54.0 -

2390.0| H 52.2 74.0 -21.8 - 54.0 -
2412.0

48240 V 50.2 74.0 -23.8 - 54.0 -

48240| H 50.5 74.0 -23.5 - 54.0 -

48740 V 53.6 74.0 -20.4 48.5 54.0 -5.5
2437.0

4874.0| H 53.2 74.0 -20.8 48.4 54.0 -5.6

49240| V 53.4 74.0 -20.6 47.7 54.0 -6.3

49240 H 52.8 74.0 -21.2 - 54.0 -
2462.0

2483.5| V 57.5 74.0 -16.5 49.7 54.0 -4.3

2483.5| H 56.7 74.0 -17.3 48.0 54.0 -6.0

Antenna Polarization: Horizontal/Vertical

Figure 135. Radiated Emission Results

Protocol Type: WI-FI/b 11Mbps

Detector: Peak, Average

Frequency Range: 9kHz to 25.0 GHz

Operation| Freq. | Pol Pea.k P.eal.( Pealf Averf.lge AVf:ra.ge Average
Frequency Reading | Limit | Margin | Reading | Limit |Margin
(MHz) |(MHz)|(H/V)|[(dBpV/m) |(dBpV/m) (dB) |[(dBuV/m)(dBpV/m) (dB)

2390.0| V 52.1 74.0 -21.9 - 54.0 -
2390.0 H 52.3 74.0 -21.7 - 54.0 -
2412.0
4824.0| V 50.9 74.0 -23.1 - 54.0 -
4824.0] H 50.8 74.0 -23.2 - 54.0 -
4874.0| V 54.1 74.0 -19.9 48.9 54.0 -5.1
2437.0
4874.0] H 54.0 74.0 -20.0 50.0 54.0 -4.0
49240 V 53.9 74.0 -20.1 47.5 54.0 -6.5
49240 H 52.3 74.0 217 46.5 54.0 -7.5
2462.0
2483.5| V 56.8 74.0 -17.2 49.5 54.0 -4.5
2483.5| H 56.2 74.0 -17.3 48.1 54.0 -5.9
Figure 136. Radiated Emission Results
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Antenna Polarization: Horizontal/Vertical  Frequency Range: 9kHz to 25.0 GHz

Protocol Type: WI-Fl/g 6Mbps Detector: Peak, Average
Operation| Freq. | Pol Pea}( P'eal'( Pealf Averz'lge Av.era.ge Average
Frequency Reading | Limit |Margin | Reading | Limit | Margin
(MHz) |(MHz)|(H/V)|(dBpV/m) (dBpV/m) (dB) |(dBpV/m)(dBpV/m) (dB)
2390.0| V 52.1 74.0 -21.9 - 54.0 -
2390.0| H 52.3 74.0 -21.7 - 54.0 -
2412.0
48240 V 50.9 74.0 -23.1 - 54.0 -
4824.0| H 50.8 74.0 -23.2 - 54.0 -
48740 V 53.1 74.0 -20.9 - 54.0 -
2437.0
4874.0| H 53.0 74.0 -21.0 - 54.0 -
49240| V 52.7 74.0 -21.3 - 54.0 -
49240 H 52.3 74.0 -21.7 - 54.0 -
2462.0
2483.5| V 64.2 74.0 -9.8 52.5 54.0 -1.5
2483.5| H 65.0 74.0 -9.0 53.8 54.0 -0.2

Figure 137. Radiated Emission Results
Antenna Polarization: Horizontal/Vertical =~ Frequency Range: 9kHz to 25.0 GHz

Protocol Type: WI-FI/n 6.5Mbps Detector: Peak, Average
Operation| Freq. | Pol Pea.k P.eal.( Pealf Averf.lge AVf:ra.ge Average
Frequency Reading | Limit | Margin | Reading | Limit |Margin
(MHz) |(MHz) |(H/V)|(dBpV/m)|(dBuV/m) (dB) |(dBuV/m)(dBuV/m) (dB)
23900 V 56.3 74.0 -17.7 50.6 54.0 -3.4
23900 H 55.8 74.0 -18.2 50.5 54.0 -3.5
2412.0
48240 V 55.3 74.0 -18.7 45.0 54.0 -9.0
4824.0] H 51.2 74.0 -22.8 - 54.0 -
4874.0| V 50.2 74.0 -23.8 - 54.0 -
2437.0
4874.0] H 51.5 74.0 -22.5 - 54.0 -
49240 V 54.5 74.0 -19.5 44.0 54.0 -10.0
49240 H 50.0 74.0 -24.0 - 54.0 -
2462.0
24835 V 66.5 74.0 -7.5 53.8 54.0 -0.2
2483.5| H 66.1 74.0 -71.9 53.5 54.0 -0.5
Figure 138. Radiated Emission Results
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Antenna Polarization: Horizontal/Vertical ~ Frequency Range: 9kHz to 25.0 GHz

Protocol Type: WI-FI/n 65Mbps Detector: Peak, Average
Operation| Freq. | Pol Pea}( P'eal'( Pealf Averz'lge Av.era.ge Average
Frequency Reading | Limit |Margin | Reading | Limit | Margin
(MHz) |(MHz)|(H/V)|(dBpV/m) (dBpV/m) (dB) |(dBpV/m)(dBpV/m) (dB)
2390.0| V 55.3 74.0 -18.7 50.0 54.0 -4.0
2390.0| H 55.0 74.0 -19.0 49.8 54.0 -4.2
2412.0
48240 V 52.6 74.0 -21.4 - 54.0 -
4824.0| H 52.1 74.0 -21.9 - 54.0 -
48740 V 53.0 74.0 -21.0 - 54.0 -
2437.0
4874.0| H 52.5 74.0 -21.5 - 54.0 -
49240| V 54.5 74.0 -19.5 44.0 54.0 -10.0
49240 H 50.2 74.0 -23.3 - 54.0 -
2462.0
2483.5| V 66.5 74.0 -7.5 53.8 54.0 -0.2
2483.5| H 66.1 74.0 -7.9 53.5 54.0 -0.5

Figure 139. Radiated Emission Results

10.5 Test Instrumentation Used; Emissions in Restricted Frequency

Bands
Instrument Manufacturer |Model Serial No. Last Next
Calibratio |Calibratio
n Date n Due
Active Loop EMCO 6502 2950 July 5, 2022 | July 5, 2023
Antenna
EMI Receiver |HP(Agilent) 8542E 3906A00276 February 22, | February 22,
2022 2023
RF Filter HP(Agilent) 85420E 3705A00248 February 22, | February 22,
2022 2023
EMC Analyzer |HP Agilent/ 8593EM 3826A00265 February 20, | February 20,
Keysight 2022 2023
Wideband RF  |OSR N.A. N.A May 16, May 16,
Amplifier 2022 2023
100K-26.5GHz
Log-periodic EMCO 3146 9505-4081 April 27, April 27,
Antenna 2021 2024
Biconical EMCO 3110B 9912-3337 January 18, | January 18,
Antenna 2022 2024
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Instrument Manufacturer |Model Serial No. Last Next
Calibratio |Calibratio
n Date n Due
Multi device EMCO 2090 9908-1456 NCR NCR
Controller
LOD Semi ETS S81 SL 11643 NCR NCR
anechoic Civil
Chamber
Pass Band Filter | Meuro MFL040120 [902252 May 16, May 16,
H50 2022 2023
Spectrum Rohde & FSL6 100194 February 20, | February 20,
Analyzer Schwarz 2022 2023
EMI Test Rohde & ESCI7 100724 February 20, | February 20,
Receiver Schwarz 2022 2023
Wideband RF  |OSR N.A. N.A May 16, May 16,
Amplifier 2022 2023
100K-26.5GHz
10 m RF cable |Commscope 0623 WBC- |G020133 May 16, May 16,
ORS (Serge) 400 2022 2023
35m coaxial EIM (Huber RG214- (blank) June 22, June 22,
cable for oats Suhner) 1IN(X2) 2022 2023
RG214/U
Antenna Mast |ETS 2070-2 9608-1497 NCR NCR
Turntable ETS 2087 - NCR NCR
Active Loop EMCO 6502 2950 July 5, 2022 | July 5, 2023
Antenna
Figure 140 Test Equipment Used
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11. Antenna Gain/Information

The antenna gain is 2.0 dBi, type: integral.
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12. Appendix A - Correction Factors

12.1 ITL #1911: OATS RF Cable

Frequency | Cable Loss Frequency | Cable Loss
(MHz) (dB) (MHz) (dB)
1.00 0.50 450.00 5.83
10.00 1.00 500.00 6.33
20.00 1.34 550.00 6.67
30.00 1.50 600.00 6.83
50.00 1.83 650.00 717
100.00 2.67 700.00 7.66
150.00 3.17 750.00 7.83
200.00 3.83 800.00 8.16
250.00 4.17 850.00 8.50
300.00 4.50 900.00 8.83
350.00 5.17 950.00 8.84
400.00 5.50 1000.00 9.00
12.2 ITL #1840: Semi-Anechoic Chamber RF Cable
Frequency | Cable Loss Frequency | Cable Loss
(MHz) (dB) (MHz) (dB)
1,000.0 -1.40 10,000.0 -6.00
1,500.0 -1.70 10,500.0 -6.20
2,000.0 -2.00 11,000.0 -6.20
2,500.0 -2.30 11,500.0 -6.00
3,000.0 -2.60 12,000.0 -6.00
3,500.0 -2.80 12,500.0 -6.10
4,000.0 -3.10 13,000.0 -6.30
4,500.0 -3.30 13,500.0 -6.50
5,000.0 -3.60 14,000.0 -6.70
5,500.0 -3.70 14,500.0 -7.00
6,000.0 -4.00 15,000.0 -7.30
6,500.0 -4.40 15,500.0 -7.50
7,000.0 -4.7 16,000.0 -7.60
7,500.0 -4.80 16,500.0 -8.00
8,000.0 -5.00 17,000.0 -8.00
8,500.0 -5.10 17,500.0 -8.10
9,000.0 -5.60 18,000.0 -8.20
9,500.0 -5.80
12.3 ITL#1075: Active Loop Antenna
Frequency MAF Frequency MAF AF
(MHz) (dBs/m) | AF (dB/m) (MHz) (dBs/m) | (dB/m)
0.01 -33.10 18.40 3.00 -40.00 11.50
0.02 -37.20 14.30 4.00 -40.10 11.40
0.03 -38.20 13.30 5.00 -40.20 11.30
0.05 -39.80 11.70 6.00 -40.40 11.10
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0.10 -40.10 11.40 7.00 -40.40 11.10
0.20 -40.30 11.20 8.00 -40.40 11.10
0.30 -40.30 11.20 9.00 -40.50 11.00
0.50 -40.30 11.20 10.00 -40.50 11.00
0.70 -40.30 11.20 20.00 -41.50 10.00
1.00 -40.10 11.40 30.00 -43.50 8.00
2.00 -40.00 11.50
124 ITL #1356: Biconical Antenna
F"m‘l‘_lez';cy AF (dB/m) F’m‘;lez';cy AF (dB/m)
30.00 13.00 90.00 8.23
35.00 10.89 100.00 11.12
40.00 10.59 120.00 13.16
45.00 10.63 140.00 13.07
50.00 10.12 160.00 14.80
60.00 9.26 180.00 16.95
70.00 7.74 200.00 17.17
80.00 6.63
12.5 ITL # 1349: Log Periodic Antenna
Frequenc
(&Hz) Y | AF (dB/m)
200.00 11.58
250.00 12.04
300.00 14.76
400.00 15.55
500.00 17.85
600.00 18.66
700.00 20.87
800.00 21.15
900.00 22.32
1000.00 24.22
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12.6 ITL #1352: 1-18 GHz Horn Antenna

F"?g‘l‘_fz';cy AF (dB/m) F"?g‘:lez';cy AF (dB/m)

0.75 25.00 9.50 38.00

1.00 23.50 10.00 38.50

1.50 26.00 10.50 38.50

2.00 29.00 11.00 38.50

2.50 27.50 11.50 38.50

3.00 30.00 12.00 38.00

3.50 31.50 12.50 38.50

4.00 32.50 13.00 40.00

4.50 32.50 13.50 41.00

5.00 33.00 14.00 40.00

5.50 35.00 14.50 39.00

6.00 36.50 15.00 38.00

6.50 36.50 15.50 37.50

7.00 37.50 16.00 37.50

7.50 37.50 16.50 39.00

8.00 37.50 17.00 40.00

8.50 38.00 17.50 42.00

9.00 37.50 18.00 42.50

12.7 ITL # 1353: 18-26.5 GHz Horn Antenna
Frequency Measured Frequency Measured
(MHz) antenna (MHz) antenna
factor (dB/m)’ factor (dB/m)’

18,000.00 32.40 22,500.00 33.00
18,500.00 32.00 23,000.00 33.10
19,000.00 32.30 23,500.00 33.80
19,500.00 32.40 24,000.00 33.50
20,000.00 32.30 24,500.00 33.50
20,500.00 32.80 25,000.00 33.80
21,000.00 32.80 25,500.00 33.90
21,500.00 32.70 26,000.00 34.20
22,000.00 33.10 26,500.00 34.70

! The antenna factor shall be added to the receiver’s reading in dBuV, to obtain field strength in dBp V/m
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12.8 ITL#1777: 26.5-40 GHz Horn Antenna

42.0
415
§ 41.0
E /
®
S 400
©
€ 395
2
Z 390
38.5
38.0
26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0
Frequency (GHz)
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