FCC and ISED Canada Testing of the

Endura Products Inc.
EntrySync

In accordance with FCC 47 CFR part 15.247 and
ISED Canada’s Radio Standards Specifications
RSS-247

Prepared for: Endura Products Inc.

8817 W. Market St.
Colfax, NC 27235

FCC ID: 2A2PS-ESYNC1
IC: 27615-ESYNC1

COMMERCIAL-IN-CONFIDENCE

Document Number: TP72171475.200 | Version Number: 01

RESPONSIBLE FOR NAME DATE SIGNATURE

Authorized Signatory | Peter Walsh 2021 -August-20

Testing Thierry Jean Charles 2021-August-20

Signatures in this approval box have checked this document in line with the requirements of TUV SUD Product Service document control rules.

FCC Accreditation Innovation, Science, and Economic Development Canada
Designation Number US1063 Tampa, FL Test Laboratory Accreditation
Site Number 2087A-2 Tampa, FL Test Laboratory

EXECUTIVE SUMMARY
Samples of this product were tested and found to be in compliance with 15.247 and ISED Canada’s RSS-247.

DISCLAIMER AND COPYRIGHT o

This non-binding report has been prepared by TUV SUD America with all reasonable skill and care. The document is confidential to the
potential Client and TUV SUD America. No part of this document may be reproduced without the prior written approval of TUV SUD America.
© TUV SUD.

DISCLAIMER AND COPYRIGHT

A2LA Cert. No. 2955.15 Our A2LA Accreditation does not cover opinions and interpretations and any expressed are outside the scope of our A2LA Accreditation.
Results of test not covered by our A2LA Accreditation Schedule are marked NUA (Not A2LA Accredited).

Contents

TUOV SUD America Phone: 813-284-2715
5610 West Sligh Ave., Suite 100 www.tuv-sud-america.com
Tampa, FL 33634

TUV SUD




Document Number: TP72171475.200 | Version Number: 01

1 REPOIT SUMMAIY ..ttt e e e s e e et e e e e s s s bbbt e e e e e s e bn b e et e e e s e e annnrnneeas 3
1.1 [RY=T oo Tg 1Y/ (oo 1 o= 140 ] I = =ToTo ] (o SR 3
1.2 1o o (U1 o] o F PRSPPI 3
1.3 Brief SUMMAry Of RESUILS ..........ueiiii e a e e 6
1.4 Product INfOrmation ... —————— 7
1.5 Deviations from the Standard.................ooo s 9
1.6 EUT Modification RECOI ........cccoiiiii e 9
1.7 =TS o o Lo 1 (o] o PP 10
2 L= A D= = UL PP PP 11
2.1 YN a1 (=T o P R L= [T (=T 1= ) RS 11
2.2 B AB BANAWILN .....oiiiiiiiiiiiie ettt e s sttt e e s sr b e e st e e e e nrreeeean 12
2.3 oL L 2= T o 1 To |1 PRSP TTPPPPRPPPR 17
2.4 PEAK OULPUL POWET ....iiiiiiie ettt s e st e e e e e s e e e e e e e s e e e e e e e e e s e snnsaaaeeeeeesannnnnees 22
2.5 Band-Edge Compliance of RF Conducted EMISSIONS .........cccuvviiriieeiiiiiiiiiiee e e e seinneeeee e e 27
2.6 RF Conducted SPpUrioUS EMISSIONS ......ocuuiiiiiiiaieiiieiee ettt e e e e e e e e e e e e enneeees 31
2.7 Radiated Spurious Emissions into Restricted Frequency Bands............cccccceeeiiiiiiiiieeiee s 36
2.8 POWET SPECLIAI DENSILY ..ceiiiiiiiiiie ittt ettt e e e e e s e e e e e e e e aanbbeee e e e e e e e anneeees 44
2.9 Power Line Conducted EMISSIONS ........cooooiiiiiiiii e, 50
3 Test Equipment INFOrMation ... e s 51
3.1 General Test EQUIPMENT USEU.........uiiiii ettt e et e e e e e e s beeeeaeeeeanas 51
4 Diagram Of TeST SOt-UPS . oot iiiiiiiiiii ettt e ettt e e e e e e et e e e e e e e e anbraeeeeaeeeeanneeees 52
5 Measurement UNCEITAINTY .......uveiiieie i s e e e e s s st e e e e e s s r e e e e e s e snnrnae e e e e e e e ennneees 55
6 Accreditation, Disclaimers and Copyright.......occccoiiiiiiiii e 56

COMMERCIAL-IN-CONFIDENCE Page 2 of 56



Document Number: TP72171475.200 | Version Number: 01

1 Report Summary
1.1 Report Modification Record
Alterations and additions to this report will be issued to the holders of each copy in the form of a complete
document.
Issue Description of Change Date of Issue
1 First Issue 2021-August-20
1.2 Introduction

The purpose of this report is to demonstrate compliance with Part 15 Subpart C of the FCC’s Code of
Federal Regulations Section 15.247 and Innovation Science and Economic Development Canada’s
Radio Standards Specification RSS-247 for the tests documented herein.
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Applicant

Manufacturer

Applicant’'s Email Address
Model Number(s)

Serial Number(s)

FCCID

ISED Certification Number
Hardware Version(s)
Software Version(s)
Number of Samples Tested

Test Specification/Issue/Date

Test Plan/Issue/Date
Order Number

Date

Date of Receipt of EUT
Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Endura Products Inc.
Unikey Technologies Inc

entrysynccerts@enduraproducts.com

EntrySync

N/A
2A2PS-ESYNC1
27615-ESYNC1
4

19.71

1

US Code of Federal Regulations (CFR): Title 47, Part 15,
Subpart C: Radio Frequency Devices, Intentional Radiators,
2021

Innovation, Science and Economic Development Canada
Radio Standards Specification: RSS-247 — Digital
Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network
(LE-LAN) Devices, Issue 2, February 2017

2021-February-25
72171475
2021-July-21
2021-July-19
2021-July-21
2021-July-29

Thierry Jean-Charles

ANSI C63.10-2013: American National Standard of
Procedures for Compliance Testing of Unlicensed Wireless
Devices.

US Code of Federal Regulations (CFR): Title 47, Part 2,
Subpart J: Equipment Authorization Procedures, 2021.

FCC OET KDB Publication 558074 D01 15.247 Meas
Guidance v05r02: Guidance for Compliance Measurements
on Digital Transmission System, Frequency Hopping Spread
Spectrum System, and Hybrid System Devices Operating
under Section 15.247 of the FCC Rules.
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FCC KDB Publication 996369 D04 Module Integration Guide
v01: Modular Transmitter Integration Guide - Guidance for
Host Product Manufacturers, February 1, 2019.

Innovation, Science and Economic Development Canada
Radio Standards Specification: RSS-GEN - General
Requirements for Compliance of Radio Apparatus, Issue 5,
Amendment 1, March 2019.
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13

Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC Part 15.247 and ISED Canada’s RSS-

247 is shown below.

Table 1.3-1: Test Result Summary

T | e | FeaoR | SEDCmns | rapon

Page No
Antenna Requirement Yes Pass 15.203,15.204 | = ------- 11
6 dB Bandwidth Yes Pass 15.247(a)(2) RSS-247 5.2(a) 12
99% Bandwidth Yes Pass | = - RSS-GEN 6.6 17
Peak Output Power Yes Pass 15.247(b)(3) RSS-247 5.4(d) 22
Band £dge Compliance of RF Conducted Yes Pass 15.247(d) RSS-247 5.5 27
RF Conducted Spurious Emissions Yes Pass 15.247(d) RSS-2475.5 31
ves | pass | 1sz0susavs | RSSEENSS | g
Power Spectral Density Yes Pass 15.247(e) RSS-247 5.2(b) 44
Power Line Conducted Emissions No | - 15.207 RSS-GEN 8.8 50

COMMERCIAL-IN-CONFIDENCE
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14 Product Information
141 Technical Description

EntrySync is a residential electronic lock. It allows the user to unlock the door through bluetooth

Technical Details provided by the Manufacturer

Mode of Operation:  Bluetooth Low Energy
Frequency Range: 2402 MHz - 2480 MHz
Number of Channels: 40

Channel Separation: 2 MHz

Data Rate: 1 Mbps

Modulations: GFSK

Antenna Type/Gain: Patch Antenna (API P/N: PA202450025SALF) / 3.5 dBi
Input Power: 6 VDC (4 x AA batteries)

A full description and detailed product specification details are available from the manufacturer.

Table 1.4.1-1 — Cable Descriptions

Cable/Port Description

None

The EUT is a standalone equipment without provisions for connection to accessory equipment.

Table 1.4.1-2 — Support Equipment Descriptions

Make/Model Description

None

The EUT is a standalone equipment without provisions for connection to accessory equipment.
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Declaration of Build Status

EQUIPMENT DESCRIPTION
Model Name/Number EntrySync
Part Number 17018
Hardware Version 4
Software Version 1971
FCC ID (if applicable) 2A2PS-ESYNC1
ISED ID (if applicable) 27615-ESYNC1
Technical Description (Please provide a brief | Multi point smart door lock. Bluetooth enabled and motor actuated.
description of the intended use of the equipment)

UN-INTENTIONAL RADIATOR

Highest frequency generated or used in the device or on

which the device operates or tunes 2402 GHz

Lowest frequency generated or used in the device or on

which the device operates or tunes 2.480 GHz

Class A Digital Device (Use in commercial, industrial or business environment) []
Class B Digital Device (Use in residential environment only) [X]

Power Source

Single Phase Three Phase Nominal Voltage
AC
O O

Nominal Voltage Maximum Current
External DC

Nominal Voltage Battery Operating End Point Voltage
Battery

6 Volt 4.55 Volt
EXTREME CONDITIONS
Maximum temperature +62 °C Minimum temperature -17 °C
Ancillaries

Please list all ancillaries which will be used with the device.

| hereby declare that the information supplied is correct and complete.
Name: Austin E Mundy
Position held: Jr Product Development Engineer, Endura Products Date: 8/19/2021
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1.4.2 Modes of Operation

The EUT was evaluated for the Bluetooth Low Energy (BLE) radio. The TX power setting used during
the evaluation was 4. The measurements were performed for both transmit antenna configurations.

1.4.3 Monitoring of Performance

The EUT was evaluated to the requirements of FCC Part 15.247 and RSS-247.
The radiated spurious emissions the EUT was evaluated in the orientation of typical installation.
The RF conducted measurements were performed on the MCX port for the "out" antenna and on a

temporary RF connector at the antenna port for the antenna "in" configuration.

1.4.4 Performance Criteria

The EUT was evaluated in accordance with the parameters listed below.

Table 1.4.4 -1: Performance Criteria

Parameter Requirement
Antenna Requirement FCC: Section 15.203. 15.204
6 dB Bandwidth FCC: Section 15.247(a)(2); ISED Canada: RSS-247 5.2(a)
99% Bandwidth ISED Canada: RSS-GEN 6.6
Peak Output Power FCC: Section 15.247(b)(3); ISED Canada:RSS-247 5.4(d)

Band-Edge Compliance of RF Conducted Emissions | FCC: Section 15.247(d); ISED Canada: RSS-247 5.5

RF Conducted Spurious Emissions FCC: Section 15.247(d); ISED Canada: RSS-247 5.5
Radiated Spurious Emissions into Restricted FCC: Sections 15.205, 15.209; ISED Canada: RSS-GEN 8.9,
Frequency Bands 8.10
Power Spectral Density FCC: Section 15.247(e); ISED Canada: RSS-247(b)

15 Deviations from the Standard

The EUT was evaluated without any deviation from the test standards.
1.6 EUT Modification Record

The table below details modifications made to the EUT during the test program. The modifications
incorporated during each test are recorded on the appropriate test pages.

Modification State | Description of Modification still fitted to EUT Modification Fitted By Eft‘t‘gd'\""d'f'ca“o”
. Population of R6 grounding pin 2 of Anders Johansson ) :
O Ohmresistor | | £p187G45BG5D920 from Unikey 2021-July-26
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1.7

Test Location

TUV SUD Product Service conducted the following tests at our Tampa FL Test Laboratory.

Test Name

Name of Engineer(s)

Accreditation

AC Powered Operating

Antenna Requirement Thierry Jean-Charles A2LA
6 dB Bandwidth Thierry Jean-Charles A2LA
99% Bandwidth Thierry Jean-Charles A2LA
Peak Output Power Thierry Jean-Charles A2LA
Band-Edge Compliance of RF Conducted Thierry Jean-Charles A2LA
Emissions

RF Conducted Spurious Emissions Thierry Jean-Charles A2LA
Radiated Spurious Emissions into Restricted Thierry Jean-Charles A2LA
Frequency Bands

Power Spectral Density Thierry Jean-Charles A2LA

Office Address:

TUV SUD America, Inc.

5610 W. Sligh Ave, Suite 100
Tampa, FL 33634

USA

COMMERCIAL-IN-CONFIDENCE
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2.1

211

2.1.2

2.13

214

2.15

2.16

217

Test Details

Antenna Requirements

Specification Reference

FCC: Section 15.203, 15.204

Equipment Under Test and Modification State
S/N: N/A

Date of Test

7/19/2021

Test Method

N/A

Environmental Conditions

Ambient Temperature N/A
Relative Humidity N/A
Atmospheric Pressure N/A

Test Results

Limit Clause FCC Sections: 15.203, 15,204

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device.

The EUT uses two patch antennas.
The first antenna is soldered directly to the PCB. The second antenna is soldered to a daughter board

which connects to the main PCB via an MCX connector. The EUT meets the requirements of FCC
Section 15.203.

Test Location and Test Equipment Used

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,
USA.

As this is a visual inspection, no test equipment was used.

COMMERCIAL-IN-CONFIDENCE Page 11 of 56



Document Number: TP72171475.200 | Version Number: 01

2.2
221

222

2.2.3

2.2.4

2.2.5

2.2.6

6 dB Bandwidth
Specification Reference

FCC: Section 15.247(a)(2)
ISED Canada: RSS-247 5.2(a)

Equipment Under Test and Modification State
SIN: N/A

Date of Test

7/28/2021 to 7/29/2021

Test Method

The 6dB bandwidth was measured in accordance with ANSI C63.10 Subclause 11.8.1 Option 1. The
RBW of the spectrum analyzer was set to 100 kHz and VBW 300 kHz. Span was set large enough to
capture the emissions and >> RBW. A peak detector was used for the measurements.

Environmental Conditions

Ambient Temperature  24.5°C
Relative Humidity 441 %
Atmospheric Pressure  1015.9 mbar

Test Results

DC Powered Operating

Limit Clause FCC Part 15.247(a)(2), ISED RSS-247 5.2(a)

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

Table 2.2.6-1: 6 dB Bandwidth Test Results — Antenna "Out"

Frequency 6 dB Bandwidth
(MHz) (kHz)
2402 722.66250
2440 728.43750
2480 736.96346
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@ “RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.00 dB
Ref 10 dBm Att 30 dB SWT 40 ms 722.662500000 kHz
10 Offfet 10[7 dB > Marker| 1 [T1 I
-2/33 dBm
Lo 1 /ﬂm\“"’uwa‘\‘““/q*\ 1 2| 401622R83 cHz | M
I /V \1\ Delta P [T1 ]
s}g& 6|09 dB
--10 v\in; SOOPOO—RHZ| Ly
2 /| i
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40
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[-60.
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-80.
-90
Center 2.401993558 GHz 210 kHz/ Span 2.1 MHz

Date: 28.JUL.2021 23:01:12

Figure 2.2.6-1: 6 dB Bandwidth Test Results Low Channel - Antenna "Out"

@ “RBW 100 kHz Delta 1 [T1 ]

VBW 300 kHz -0.03 dB
Ref 10 dBm Att 30 dB SWT 40 ms 728.437500000 kHz
10 Offfet 10[7 dB S Marker] 1 [T1 ]I
-2| 55 dBm
Lo ,;//W\MN L 420621R56 GHz ||
Delta P [T1

1 PK] \’\\ (RERN]
Tew 6L.09 dB

L-10 e e [

20 £

--30:

-—60:

-—70.

-—80.

-90

Center 2.439993319 GHz 210 kHz/ Span 2.1 MHz

Date: 28.JUL.2021 23:33:09

Figure 2.2.6-2: 6 dB Bandwidth Test Results Middle Channel - Antenna "Out"
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1

“RBW 100 kHz
VBW 300 kHz

Delta 1 [T1 ]
-0.07

dB

Ref 10 dBm Att 30 dB SWT 40 ms 736.963460760 kHz
10 Offfet 10[7 dB 5 Marker| 1 [T1 |
-2[71 dBm
Lo 1 N N 2| a7ag12k50 GH
— ,’/ pDelta P [T1 ]
6l.00 dB
TEW| 1/’//
_ -—10: G. FSI3AC0Y 00 K.
- wﬂ"/ \‘M
L-30
[-40
L -50
L -60
L-70
-80
-90

Center 2.479993563 GHz

Date: 28.JUL.2021 23:57

210 kHz/

t11

Span 2.1 MHz

LVL

Figure 2.2.6-3: 6 dB Bandwidth Test Results High Channel - Antenna "Out"

Table 2.2.6-2: 6 dB Bandwidth Test Results — Antenna "In"

Frequency 6 dB Bandwidth
(MHz) (kHz)
2402 714.00000
2440 719.25000
2480 733.17275

COMMERCIAL-IN-CONFIDENCE
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@ “RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.03 dB
Ref 10 dBm Att 30 dB SWT 40 ms 714000000000 kHz
10 Offfet 10[7 dB > Marker| 1 [T1 |
-2[57 dBm
Lo 1 AN e AT g 2| 401623h14 cuz | M
S > \\ Delta P [T1 ]
Eaga 6l.09 dB
--10- BTA250000p00—KHZ] v
2 /]
[-30 Y
[-40
L -50
L -60
L-70
-80
-90
Center 2.401994064 GHz 210 kHz/ Span 2.1 MHz

Date: 29.JUL.2021 14:16:47

Figure 2.2.6-4: 6 dB Bandwidth Test Results Low Channel - Antenna "In"

<§§> “RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.12 dB
Ref 10 dBm Att 30 dB SWT 40 ms 719.250000000 kHz
10 Offfet 10[7 dB 5 Marker| 1 [T1 ]I
-2/.83 dBm
. )//""\M/«rv—’wm\ 1 430621 | Al
\m\\ Delta P [T1 ]
1|:§ 6|15 dB
10 ST A00000P00—RFZ] | i
. -mli/ \ﬂm-*v“"‘""w
30
40
50
60
70
[-80.
-90
Center 2.439993953 GHz 210 kHz/ Span 2.1 MHz

Date: 29.JUL.2021 14:50:08

Figure 2.2.6-5: 6 dB Bandwidth Test Results Middle Channel - Antenna "In"
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<§§> RBW 100 kHz Delta 1 [T1 ]

VBW 300 kHz 0.04 dB
Ref 10 dBm Att 30 dB SWT 40 ms 733.172749640 kHz
10 Offfet 10[7 dB 5 Marker| 1 [T1 I
-3L07 dBm
Lo N e i o azag1ahas o
. ,’/ \)\\ Delta P [T1 ]
gags 6|05 dB
10

626 86024 9p40 KH

L/ e,

-—30.

[-40

-—50.

-—60.

-—70.

--80:

-90

Center 2.479993448 GHz 210 kHz/ Span 2.1 MHz

Date: 29.JUL.2021 15:25:54

Figure 2.2.6-6: 6 dB Bandwidth Test Results High Channel - Antenna "In"

2.2.7 Test Location and Test Equipment Used

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,

USA.
Software / | Calibration Calibration
Instrument Manufacturer Type No TE No Firmware Period
. Due
Revision (months)
Spectrum Analyzer Rohde & Schwarz FSP40 BEMC00283 | 4.50 SP5 24 04-Oct-2021
Attenuator 10dB, 2.9
mm-M/F, DC-40GHz 2 W Aeroflex Inmet 40AH2W-10 BEMC02110 N/A 12 08-Jul-2022

TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled
N/A - Not Applicable
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2.3

23.1

23.2

2.3.3

234

2.35

2.3.6

99% Bandwidth

Specification Reference

ISED Canada: RSS-GEN 6.7

Equipment Under Test and Modification State
S/N: N/A

Date of Test

7/28/2021 to 7/29/2021

Test Method

The 99% occupied bandwidth was measured with the spectrum analyzer span set to fully display the
emission. The RBW was set to 1% to 5% of the approximated bandwidth. The occupied 99% bandwidth
was measured by using 99% bandwidth equipment function of the spectrum analyzer using a peak
detector.

Environmental Conditions

Ambient Temperature  24.5°C
Relative Humidity 441 %
Atmospheric Pressure  1015.9 mbar

Test Results

DC Powered Operating

Limit Clause ISED RSS-GEN 6.7

Table 2.3.6-1: 99% Bandwidth Test Results — Antenna "Out"

Frequency 99% Bandwidth
(MHz) (MHz)
2402 1.05808
2440 1.06551
2480 1.07099

COMMERCIAL-IN-CONFIDENCE Page 17 of 56



Document Number: TP72171475.200 | Version Number: 01

@ “RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 0.42 dBm

Ref 10 dBm Att 20 dB SWT 40 ms 2.402015152 GHz
10 Offget 10(7 dB OBW 1|.058076P67 MHz
i Temp 1| [T1 OBW]
Lo —13| 40 gem{EM

N

40145024 GHz
Temp 2| [T1 OB

> =TAT =2 IRV
R\ 2[.402508801 GHz

T
Py, W |-

N

-—20.

-—70.

--80:

-90

Center 2.401993558 GHz 479.8535 kHz/ Span 4.798535 MHz

Date: 28.JUL.2021 23:02:52

Figure 2.3.6-1: 99% Bandwidth Test Results Low Channel — Antenna "Out"

@ “RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 0.52 dBm
Ref 10 dBm Att 20 dB SWT 40 ms 2.440077722 GHz
10 Offpet 10[7 dB OBW 1/.065508p00 MHz
1 Temp 1 [T1 OBy\]
Lo —14] a7 aem|EM

N

. 43944697 GHz

Temp 2| [T1 OB
=TATSTdBm] Ly

. 440512B05 GHz

-—10.

AT
L Mw
™ M,

——60:

N

70

--80:

-90

Center 2.439993319 GHz 478.88 kHz/ Span 4.7888 MHz

Date: 28.JUL.2021 23:34:48

Figure 2.3.6-2: 99% Bandwidth Test Results Middle Channel — Antenna "Out"
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@ “RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 1.40 dBm
Ref 10 dBm Att 20 dB SWT 40 ms 2.479727326 GHz
10 Offket 10[7 dB oBw 1[.070385[L44 MHz
1 Temp 1| [T1 OBW]
| o M —14| 56 dem{EM
2|.479445p95 GHz
1 PK] "
o Temp 2| [T1 OB
--10- T LT e e RV
f q\ 2| 480516880 GHz
L -20 / \
[-30 ,\‘/ V
[-40
L -50
[-60
L-70
-80
-90
Center 2.479993563 GHz 482.9713 kHz/ Span 4.829713 MHz

Date: 28.JUL.2021 23:58:50

Figure 2.3.6-3: 99% Bandwidth Test Results High Channel — Antenna "Out"

Table 2.3.6-2: 99% Bandwidth Test Results — Antenna "In"

Frequency 99% Bandwidth
(MHz) (MHz)
2402 1.05518
2440 1.05750
2480 1.06409
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@ “RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 0.97 dBm
Ref 10 dBm Att 20 dB SWT 40 ms 2.402045073 GHz
10 Offget 10(7 dB OBW 1|.055769520 MHz
L Temp 1| [T1 OBW]
Lo —14| 50 dem{EM
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401453130 GHz
Temp 2| [T1 OB

=TATS7T OB Ly
2. 402508P00 GHz

|
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--80:
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Date: 29.JUL.2021 14:18:27

Figure 2.3.6-4: 99% Bandwidth Test Results Low Channel — Antenna "In"

@ “RBW 30 kHz  Marker 1 [T1 ]
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Figure 2.3.6-5: 99% Bandwidth Test Results Middle Channel — Antenna "In"
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Date:

Figure 2.3.6-6: 99% Bandwidth Test Results High Channel — Antenna "In"

2.3.7

“RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 1.10 dBm
Ref 10 dBm Att 20 dB SWT 40 ms 2.479726223 GHz
10 Offket 10[7 dB oBW 1[.064093f53 MHz
1 Temp 1| [T1 OBy
Lo 1 =14l 49 dBm
2[.479448[190 GHz
Temp 2| [T1 OB

;

N

- 480512,

=15[

zame 1= MRV
p84 GHz

-—20.

-—30.

\

[-40

Wy

Center 2.479993448 GHz

29.JUL.2021 15:27:33

Test Location and Test Equipment Used

480.4035 kHz/

Span 4.804035 MHz

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,

USA.
Software / | Calibration Calibration
Instrument Manufacturer Type No TE No Firmware Period
. Due
Revision (months)
Spectrum Analyzer Rohde & Schwarz FSP40 BEMC00283 | 4.50 SP5 24 04-Oct-2021
Attenuator 10dB, 2.9
mm-M/F, DC-40GHz 2 W Aeroflex Inmet 40AH2W-10 BEMC02110 N/A 12 08-Jul-2022

TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled

N/A - Not Applicable
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2.4

24.1

24.2

243

244

245

246

Peak Output Power
Specification Reference

FCC Section 15.247(b)(3)
ISED Canada: RSS-247 5.4(d)

Equipment Under Test and Modification State
SIN: N/A

Date of Test

7/28/2021 to 7/29/2021

Test Method

The fundamental emission output power was measured in accordance with ANSI C63.10 Subclause
11.9.1.1 RBW = DTS bandwidth. The RF output of the equipment under test was directly connected to
the input of the spectrum analyzer through suitable attenuation.

Environmental Conditions

Ambient Temperature  24.5°C
Relative Humidity 441 %
Atmospheric Pressure  1015.9 mbar

Test Results

DC Powered Operating

Limit Clause FCC Part 15.247(b)(3), ISED RSS-247 5.4(d)

The Maximum Output Power allowed for systems using digital modulation is 1 Watt (30 dBm)

Table 2.4.6-1: Maximum Output Power Results — Antenna "Out"

Frequency Output Power
(MHz) (dBm)
2402 4.01
2440 3.86
2480 3.59
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@ “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 4.01 dBm

Ref 10 dBm Att 30 dB SWT 40 ms 2.401921558 GHz

10 Offset 10(7 dB 1]

o | — [ A

= S

-—20.

-—30.

[-40

-—50.

-—60.

-—70.

--80:

-90

Center 2.401993558 GHz 900 kHz/ Span 9 MHz

Date: 28.JUL.2021 23:04:28

Figure 2.4.6-1: Maximum Output Power Results Low Channel — Antenna "Out"

@ “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 3.86 dBm

Ref 10 dBm Att 30 dB SWT 40 ms 2.439848194 GHz

10 Offset 10(7 dB 1
o S E—

1 PK] / \
ViAXH

-—10.

-—20.

-—30.

-40

--50:

-—60:

70

--80:

-90

Center 2.439993319 GHz 900 kHz/ Span 9 MHz

Date: 28.JUL.2021 23:36:25

Figure 2.4.6-2: Maximum Output Power Results Middle Channel — Antenna "Out"
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@ “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 3.59 dBm
Ref 10 dBm Att 30 dB SWT 40 ms 2.479944063 GHz
10 Offset 10(7 dB 1
[ v |
0. /’_’J
1P| 1/1’1‘,,—— ~\\\\‘\‘\
o
20
--30
40
50
-60
70
--80
-90
Center 2.479993563 GHz 900 kHz/ Span 9 MHz

Date: 29.JUL.2021 00:00:27

Figure 2.4.6-3: Maximum Output Power Results High Channel — Antenna "Out"

Table 2.4.6-2: Maximum Output Power Results — Antenna "In"

COMMERCIAL-IN-CONFIDENCE

Frequency Output Power
(MHz) (dBm)
2402 3.83
2440 3.59
2480 3.28
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@ “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 3.83 dBm

Ref 10 dBm Att 30 dB SWT 40 ms 2.401693689 GHz

10 Offset 10(7 dB 1

Lo ] s

| ]

-—20.

-—30.

[-40

-—50.

-—60.

-—70.

--80:

-90

Center 2.401994064 GHz 900 kHz/ Span 9 MHz

Date: 29.JUL.2021 14:20:04

Figure 2.4.6-4: Maximum Output Power Results Low Channel — Antenna "In"

@ “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 3.59 dBm

Ref 10 dBm Att 30 dB SWT 40 ms 2.439728453 GHz

10 Offset 1017 dB

Lo L]

1 PK]
o | / \

-—20.

-—30.

-40

--50:

-—60:

70

--80:

-90

Center 2.439993953 GHz 900 kHz/ Span 9 MHz

Date: 29.JUL.2021 14:53:25

Figure 2.4.6-5: Maximum Output Power Results Middle Channel — Antenna "In"
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Ref 10 dBm

Att 30 dB

“RBW 3 MHz

VBW 10 MHz

SWT 40 ms

Marker 1 [T1 ]

3.28 dBm
2.479869698 GHz

10 Offset 10(7 dB

-0

I

-—20.

-—30.

[-40

-—50.

-—60.

-—70.

--80:

-90

Center 2.479993448 GHz

Date:

29.JUL.2021 15:29:10

900 kHz/

Span 9 MHz

Figure 2.4.6-6: Maximum Output Power Results High Channel — Antenna "In"

247

Test Location and Test Equipment Used

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,

USA.
Software / | Calibration Calibration
Instrument Manufacturer Type No TE No Firmware Period Due
Revision (months)
Spectrum Analyzer Rohde & Schwarz FSP40 BEMC00283 | 4.50 SP5 24 04-Oct-2021
Attenuator 10dB, 2.9
mm-M/F. DC-40GHz 2 W Aeroflex Inmet 40AH2W-10 BEMC02110 N/A 12 08-Jul-2022

TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled

N/A - Not Applicable
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2.5

251

252

253

254

255

2.5.6

Band-Edge Compliance of RF Conducted Emissions
Specification Reference

FCC: Section 15.247(d)
ISED Canada: RSS-247 5.5

Equipment Under Test and Modification State
SIN: N/A

Date of Test

7/28/2021 to 7/29/2021

Test Method

The RF Conducted Emissions at the Band-Edges were measured in accordance with Subclause 11.11
of ANSI C63.10. The RF output port of the EUT was connected to the input of the spectrum analyzer
through suitable attenuation. The EUT was investigated at the lowest and highest channel available to
determine band-edge compliance. For each measurement the spectrum analyzer's RBW was set to 100
kHz, and the VBW was set to >= 300 kHz.

Environmental Conditions

Ambient Temperature  24.5 °C
Relative Humidity 441 %
Atmospheric Pressure  1015.9 mbar

Test Results

DC Powered Operating

Limit Clause FCC Section 15.247(d), ISED Canada: RSS-247 5.5

In any 100 kHz bandwidth outside of the frequency band the radio frequency power shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains the highest level of desired power.
If the transmitter complies with the conducted power limits based on the use of RMS averaging over a
time interval, the attenuation required shall be 30 dB instead of 20 dB.
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Ref 10 dBm

Offdet 10.7| dB I
o —— 1
—XpurT LA
-—20
IMAXH ]I aacle)
LVL
[-40
L 50, rd
-—60:
-—70:
SPUEM | g 30B
Start 2.396948365 GHz 610.3270538 kHz/ Stop 2.403051635 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
2.397 G 2.400 G 100.00 k 2.399971 G -42.87 -26.62
2.400 G 2.403 G 100.00 k 2.401743 G 3.66 -1.34

Date: 28.JUL.2021 23:09:21

Figure 2.5.6-1: RF Conducted Band-Edge Results Low Channel — Antenna "Out"

®

Ref 10 dBm
10.7] dB ”
[A]
LVL
]
SPUEM | g4 30B
Start 2.478923178 GHz 915.3643366 kHz/ Stop 2.488076822 GHz
Start Stop RBW Freq PwrAbs ALImit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
2.479 G 2.483 G 100.00 k 2.480244 G 3.29 -0.71
2.483 G 2.488 G 100.00 k 2.485049 G -50.27 -33.57

Date: 29.JUL.2021 00:05:19

Figure 2.5.6-2: RF Conducted Band-Edge Results High Channel — Antenna "Out"
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Ref 10 dBm

Offdet 10.7| dB I
-0 HHTF—EHEEK PAS 1
oo N =
-—20
IMAXH ]I aacle)
|40 LVL
L_50. s’
-—60:
-—70:
SPUEM | g 30B
Start 2.39695076 GHz 609.8480874 kHz/ Stop 2.40304924 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
2.397 G 2.400 G 100.00 k 2.399982 G -42.65 -26.19
2.400 G 2.403 G 100.00 k 2.402239 G 3.50 -1.50

Date: 29.JUL.2021 14:24:57

Figure 2.5.6-3: RF Conducted Band-Edge Results Low Channel — Antenna "In"

Ref 10 dBm

et _10.7]dB ”
[A]
LVL
T 2 SN S S SN P VI S e VI e (|
SPUEM | g4 30B
Start 2.478929354 GHz 914.1292006 kHz/ Stop 2.488070646 GHz
Start Stop RBW Freq PwrAbs ALImit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
2.479 G 2.483 G 100.00 k 2.480235 G 2.96 -1.04
2.483 G 2.488 G 100.00 k 2.484382 G -49.90 -32.90

Date: 29.JUL.2021 15:34:03

Figure 2.5.6-4: RF Conducted Band-Edge Results High Channel — Antenna "In"
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2.5.7 Test Location and Test Equipment Used

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,
USA.
Software / | Calibration Calibration
Instrument Manufacturer Type No TE No Firmware Period
. Due
Revision (months)
Spectrum Analyzer Rohde & Schwarz FSP40 BEMCO00283 | 4.50 SP5 24 04-Oct-2021
Attenuator 10dB, 2.9
mM-M/F, DC-40GHz 2 W Aeroflex Inmet 40AH2W-10 BEMCO02110 N/A 12 08-Jul-2022
TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled

N/A - Not Applicable
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2.6
26.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

RF Conducted Spurious Emissions
Specification Reference

FCC: Section 15.247(d)
ISED Canada: RSS-247 5.5

Equipment Under Test and Modification State
SIN: N/A

Date of Test

7/28/2021 to 7/29/2021

Test Method

The RF Conducted Spurious Emissions were measured in accordance with Subclause 11.11 of ANSI
C63.10. The RF output port of the equipment under test was directly connected to the input of the
spectrum analyzer. The EUT was investigated for conducted spurious emissions from 30 MHz to 25
GHz, 10 times the highest fundamental frequency. Measurements were made at the low, center and
high channels of the EUT. For each measurement, the spectrum analyzer's RBW was set to 100 kHz
and the VBW was set to 300 kHz. The peak Max Hold function of the analyzer was utilized.

Environmental Conditions

Ambient Temperature  24.5 °C
Relative Humidity 44.2 %
Atmospheric Pressure  1016.1 mbar

Test Results

DC Powered Operating

Limit Clause FCC Section 15.247(d), ISED Canada: RSS-247 5.5

In any 100 kHz bandwidth outside of the frequency band the radio frequency power shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains the highest level of desired power.
If the transmitter complies with the conducted power limits based on the use of RMS averaging over a
time interval, the attenuation required shall be 30 dB instead of 20 dB.
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Ref 10 dBm

Ooffget

10.7|

SPUEM

| _so 30B
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz1 [Hz1 [Hz] [Hz] [dem] [dB]
30.000 M 902.000 M 100.00 k 747.765000 M -52.54 -36.29
902.000 M 928.000 M 100.00 k 917.382250 M -51.92 -35.66
928.000 M 2.400 G 100.00 k 1.898416 G -45.74 -29.49
2.400 G 2.483 G 100.00 k 2.401753 G 2.80 -2.20
2.483 G 5.725 G 100.00 k 3.622887 G -44 .92 -28.67
5.725 G 5.850 G 100.00 k 5.756563 G -47.71 -31.46
5.850 G 13.500 G 100.00 k 7.205006 G -40.07 -23.82
13.500 G 20.000 G 100.00 k 18.115813 G -44.49 -28.24
20.000 G 25.000 G 100.00 k 24.818125 G -42.00 -25.75
Date: 28.JUL.2021 23:11:35

Figure 2.6.6-1: RF Conducted Spurious Emissions Results - Low Channel — Antenna "Out"

®

Ref 10 dBm

Offdet 10.7| dB ”
to
- urT =
[-20.
[-30.

40 LVL
| o A}MMWW%J\MWW%M
60
70

SPUEM | _g0. 3DB
start 30 MHz 2.497 GHz/ Stop 25 GHz
start Stop RBW Freq PwrAbs  aLimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]

30.000 M 902.000 M 100.00 k 758.883000 M  -51.90 -35.44

902.000 M 928.000 M 100.00 k 919.858750 M  -51.23 -34.76

928.000 M 2.400 G 100.00 k  1.912952 G -51.32 -34.85

2.400 G 2.483 G 100.00 k  2.439725 G 3.07 -1.93
2.483 G 5.725 G 100.00 k  3.120860 G  -44.58 -28.11
5.725 G 5.850 G 100.00 k  5.801172 G  -47.45 -30.99
5.850 G 13.500 G 100.00 k  7.318800 G  -42.86 -26.39
13.500 G 20.000 G 100.00 k 15.636875 G  -43.90 -27.44
20.000 G 25.000 G 100.00 k 24.846875 G  -41.18 -24.71

Date: 28.JUL.2021 23:43:31

Figure 2.6.6-2: RF Conducted Spurious Emissions Results - Middle Channel — Antenna "Out"
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Ref 10 dBm

Offdet 10.7| dB ”
-0 HHTF—EHERK—F
o =
--20
-30
20 LV
| s /“*\—A»‘NvANA»m¢Mw‘4/~«~n«.“p~,~,du~nﬁ»vﬁu“”LﬂA«f»»w“\,«/\,,/vW\<4h“*A\»»/NVg»~‘
60
70
SPUEM | g 308
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz1 [Hz1 [Hz] [Hz] [dem] [dB]
30.000 M 902.000 M 100.00 k 837.690000 M -52.03 -35.34
902.000 M 928.000 M 100.00 k 908.727500 M -52.27 -35.57
928.000 M 2.400 G 100.00 k 1.979008 G -51.16 -34.47
2.400 G 2.483 G 100.00 k 2.479753 G 2.75 -1.25
2.483 G 5.725 G 100.00 k 3.268348 G -44 .70 -28.00
5.725 G 5.850 G 100.00 k 5.778609 G -47.40 -30.71
5.850 G 13.500 G 100.00 k 7.439287 G -45.29 -28.59
13.500 G 20.000 G 100.00 k 18.651250 G -44 .03 -27.33
20.000 G 25.000 G 100.00 k 24.836875 G -41.95 -25.25

Date: 29.JUL.2021 00:07:33

Figure 2.6.6-3: RF Conducted Spurious Emissions Results - High Channel — Antenna "Out"

®

Ref 10 dBm
Offdet 10.7| dB ”

-0 HHTF—EHEEK PAS

o =
-—20:
g -3

SPUEM | _g0. 3DB
Start 30 MHz 2.497 GHz/ Stop 25 GHz
start stop RBW Freq PwrAbs  aLimit
[Hz1 [Hz1 [Hz1 [Hz1 [dBm] [de]
30.000 M 902.000 M 100.00 k 516.140000 M -52.36  -35.90
902.000 M 928.000 M 100.00 k 920.590000 M  -52.45  -35.99
928.000 M 2.400 G 100.00 k  2.230904 G  -50.92 -34.46
2.400 G 2.483 G 100.00 k  2.402213 G 3.18 -1.82
2.483 G 5.725 G 100.00 k  3.249304 G  -44.58 -28.12
5.725 G 5.850 G 100.00 k 5.752203 G -46.96  -30.50
5.850 G 13.500 G 100.00 k  7.206919 G  -44.64 -28.18
13.500 G 20.000 G 100.00 k 19.723750 G  -44.59  -28.13
20.000 G 25.000 G 100.00 k 24.749375 G  -41.24 -24.78

Date: 29.JUL.2021 14:27:11

Figure 2.6.6-4: RF Conducted Spurious Emissions Results - Low Channel — Antenna "In"
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Ref 10 dBm
Offdet 10.7| dB ”

-0 HHTF—EHEEK PAS

o =
-—20:

-—30.

20 LVL
50, - I S T U S A e
-—60:

70
SPUEM | g 308
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz1 [Hz1 [Hz] [Hz] [dem] [dB]

30.000 M 902.000 M 100.00 k 611.406000 M -51.20 -34.53

902.000 M 928.000 M 100.00 k 919.225000 M -51.83 -35.16

928.000 M 2.400 G 100.00 k 1.971832 G -51.19 -34.52

2.400 G 2.483 G 100.00 k 2.439965 G 2.00 -2.00
2.483 G 5.725 G 100.00 k 3.141119 G -44 .01 -27.34
5.725 G 5.850 G 100.00 k 5.752562 G -46.91 -30.24
5.850 G 13.500 G 100.00 k 7.318800 G -43.10 -26.43
13.500 G 20.000 G 100.00 k 15.653938 G -43.46 -26.79
20.000 G 25.000 G 100.00 k 24.771875 G -41.12 -24.45

Date: 29.JUL.2021 15:00:32

Figure 2.6.6-5: RF Conducted Spurious Emissions Results - Middle Channel — Antenna "In"

®

Ref 10 dBm
Offﬁet 10.7 dB ”

-0

T L
20
[-30.
| 40 LVL
| <o J'\r;__,ww.‘/\,_,\, T N T i e
60
70
SPUEM | g0, 308
start 30 MHz 2.497 GHz/ Stop 25 GHz
start Stop RBW Freq PwrAbs  ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 902.000 M 100.00 k 572.384000 M  -52.04 -35.04
902.000 M 928.000 M 100.00 k 910.466250 M  -51.31  -34.30
928.000 M 2.400 G 100.00 k  1.790960 G  -51.05 -34.04
2.400 G 2.483 G 100.00 k  2.479732 G 2.81 -1.19
2.483 G 5.725 G 100.00 k  3.246873 G  -45.45 -28.45
5.725 G 5.850 G 100.00 k  5.740484 G  -46.64 -29.63
5.850 G 13.500 G 100.00 k  7.441200 G  -44.27 -27.26
13.500 G 20.000 G 100.00 k 18.649625 G  -44.06 -27.06
20.000 G 25.000 G 100.00 k 24.910625 G  -41.79  -24.79

Date: 29.JUL.2021 15:36:17

Figure 2.6.6-6: RF Conducted Spurious Emissions Results - High Channel — Antenna "In"
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2.6.7 Test Location and Test Equipment Used

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,
USA.
Software / | Calibration Calibration
Instrument Manufacturer Type No TE No Firmware Period
. Due
Revision (months)
Spectrum Analyzer Rohde & Schwarz FSP40 BEMC00283 | 4.50 SP5 24 04-Oct-2021
Attenuator 10dB, 2.9
mm-M/F. DC-40GHz 2 W Aeroflex Inmet 40AH2W-10 BEMCO02110 N/A 12 08-Jul-2022
TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled

N/A - Not Applicable
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2.7
27.1

2.7.2

2.7.3

274

275

2.7.6

Radiated Spurious Emissions into Restricted Frequency Bands
Specification Reference

FCC Sections: 15.205, 15.209;
ISED Canada: RSS-GEN 8.9, 8.10

Equipment Under Test and Modification State
SIN: N/A

Date of Test

7/21/2021 to 7/28/2021

Test Method

Radiated emissions tests were made over the frequency range of 9 kHz to 26 GHz, 10 times the highest
fundamental frequency. Each emission found to be in a restricted band as defined by section 15.205,
including any emission at the operational band-edge, was compared to the radiated emission limits as
defined in Section 15.209.

For measurements below 30 MHz, the receive antenna height was set to 1 m and the EUT was rotated
through 360 degrees. The resolution bandwidth was set to 200 Hz below 150 kHz and to 9 kHz above
150 kHz.

The EUT was rotated through 360° and the receive antenna height was varied from 1m to 4m so that
the maximum radiated emissions level would be detected. For frequencies below 1000 MHz, quasi-peak
measurements were made using a resolution bandwidth RBW of 120 kHz and a video bandwidth VBW
of 300 kHz. For frequencies above 1000 MHz, peak measurements are made with RBW of 1 MHz and
VBW of 3 MHz. Average measurements are performed in the linear scale using VBW of 30 Hz.

Duty Cycle Correction

The EUT was configured to transmit at 100% duty cycle during the evaluation. No duty cycle correction
factors were applied to the average measurements for the corrected average results.

Environmental Conditions

Ambient Temperature  24.1 °C
Relative Humidity 49.3 %
Atmospheric Pressure  1012.7 mbar
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2.7.7 Test Results

DC Powered Operating

Limit Clause FCC Sections 15.205, 15.209, ISED Canada: RSS-GEN 8.9, 8.10

Frequency (MHz) | Field Strength (microvolts/meter) | Measurement Distance (meters)

0.009-0.490 2400/F(kHz) 300
0.4090-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Table 2.7.7-1: Radiated Emissions Test Results — Antenna "Out"

R Level Antenna | Correction | Corrected Level Limit N
(l?/IHz) y (dBuv) Polarity Factors (dBuV/m) (dBuV/m) (dB)
pk_| opkiavg | (HW) (dB) pk_| opkiavg | pk |opkiavg] pk | opkiavg
Low Channel
2390 56.19 43.36 H -5.37 50.82 37.99 74.0 54.0 23.2 16.0
2390 55.43 42.09 \% -5.37 50.06 36.72 74.0 54.0 239 17.3
4804 48.72 40.97 H -0.21 48.51 40.76 74.0 54.0 25.5 13.2
4804 46.77 38.28 Vv -0.21 46.56 38.07 74.0 54.0 27.4 15.9
Middle Channel
4880 47.30 39.34 H -0.09 47.21 39.25 74.0 54.0 26.8 14.7
4880 45.84 34.78 V -0.09 45.75 34.69 74.0 54.0 28.2 19.3
7320 54.20 47.09 H 5.11 59.31 52.20 74.0 54.0 14.7 1.8
7320 49.19 38.94 V 5.11 54.30 44.05 74.0 54.0 19.7 10.0
High Channel
2483.5 60.45 53.68 H -5.21 55.24 48.47 74.0 54.0 18.8 5.5
2483.5 59.43 52.11 V -5.21 54.22 46.90 74.0 54.0 19.8 7.1
4960 49.88 42.89 H 0.04 49.92 42.93 74.0 54.0 24.1 11.1
4960 45.11 35.24 V 0.04 45.15 35.28 74.0 54.0 28.9 18.7
7440 53.04 45.70 H 5.32 58.36 51.02 74.0 54.0 15.6 3.0
7440 47.82 38.86 V 5.32 53.14 44.18 74.0 54.0 20.9 9.8
Notes:

All emissions above 7.44 GHz were attenuated below the limits and the noise floor of the measurement
equipment.
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Table 2.7.7-2: Radiated Emissions Test Results — Antenna "In"

R Level Antenna | Correction Corrected Level Limit Margin
(l(\qlle) Y (dBuv) Polarity Factors (dBuV/m) (dBuV/m) (dB)
pk_ | Qpkiavg | (HIV) (dB) pk_ | Qpkiavg | pk |opkiavg| pk | Qpkiavg

Low Channel

2390 56.13 42.55 H -5.37 50.76 37.18 74.0 54.0 23.2 16.8

2390 55.36 42.54 \% -5.37 49.99 37.17 74.0 54.0 24.0 16.8

4804 47.75 39.52 H -0.21 47.54 39.31 74.0 54.0 26.5 14.7

4804 46.54 37.46 \ -0.21 46.33 37.25 74.0 54.0 27.7 16.7
Middle Channel

4880 47.24 38.64 H -0.09 47.15 38.55 74.0 54.0 26.8 15.4

4880 44.48 33.28 Vv -0.09 44.39 33.19 74.0 54.0 29.6 20.8

7320 51.19 43.54 H 5.11 56.30 48.65 74.0 54.0 17.7 5.4

7320 47.91 38.27 Vv 5.11 53.02 43.38 74.0 54.0 21.0 10.6
High Channel

2483.5 63.11 56.30 H -5.21 57.90 51.09 74.0 54.0 16.1 2.9

2483.5 58.70 50.53 Vv -5.21 53.49 45.32 74.0 54.0 20.5 8.7

4960 50.10 42.66 H 0.04 50.14 42.70 74.0 54.0 23.9 11.3

4960 45.47 35.38 Vv 0.04 45.51 35.42 74.0 54.0 28.5 18.6

7440 49.93 41.95 H 5.32 55.25 47.27 74.0 54.0 18.8 6.7

7440 46.10 35.33 Vv 5.32 51.42 40.65 74.0 54.0 22.6 13.4

Notes:

All emissions above 7.44 GHz were attenuated below the limits and the noise floor of the measurement

equipment.
~
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08:18:02 PM, Tuesday, July 27, 2021 Project Number: 72171475

Figure 2.7.7-1: Radiated Emissions Representative Scan below 30 MHz — Antenna "Out"

COMMERCIAL-IN-CONFIDENCE Page 38 of 56



Document Number: TP72171475.200 | Version Number: 01

Project # - 72171475 .
Company - Endura TUV SUD America TX = 2440 MHz, Antenna Out

'\Sﬂgr?:llg - EntrySync (ES) Radiated Emissions Prescan (30-1000MHz)

Additional Equipment - Horizontal
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65.0
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25:0 M
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72171475_UNI_REO04_TLO1.TIL
06:16:56 PM, Tuesday, July 27,2021

Figure 2.7.7-2: Radiated Emissions Representative — 30 MHz- 1 GHz — Horizontal Polarization —
Antenna "Out"

Project # - 72171475 .
Company - Endura TUV SUD America TX = 2440 MHz, Antenna Out

'\Sﬂgrciie?llg - EntrySync (ES) Radiated Emissions Prescan (30-1000MHz)

Additional Equipment - Vertical
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72171475_UNI_REO04_TLO1.TIL
06:19:25 PM, Tuesday, July 27,2021

Figure 2.7.7-3: Radiated Emissions Representative — 30 MHz- 1 GHz — Vertical Polarization —
Antenna "Out"
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Project # - 72171475
Company - Endura
Model # - EntrySync (ES)
Serial # -
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Figure 2.7.7-4: Radiated Emissions Representative — 1 GHz- 18 GHz — Horizontal Polarization —

Antenna "Out"
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Figure 2.7.7-5: Radiated Emissions Representative — 1 GHz- 18 GHz — Vertical Polarization —
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Project # - 72171475
Company - Endura
Model # - EntrySync (ES)
Serial # -

Additional Equipment -
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Figure 2.7.7-6: Radiated Emissions Representative — 1 GHz- 26 GHz — Horizontal Polarization —

Antenna "Out"

Project # - 72171475
Company - Endura
Model # - EntrySync (ES)
Serial # -

Additional Equipment -
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Figure 2.7.7-7: Radiated Emissions Representative — 1 GHz- 26 GHz — Vertical Polarization —
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2.7.8 Sample Calculations

Rc =Ru + CFr

Where:

CFr Total Correction Factor (AF+CA+AG)-DC (Average Measurements Only)

Ru = Uncorrected Reading

Re = Corrected Level

AF = Antenna Factor

CA = Cable Attenuation

AG = Amplifier Gain

DC = Duty Cycle Correction Factor

Example Calculation: Peak
Corrected Level: 56.19 + (-5.37) = 50.82 dBpV/m
Margin: 74 dBuV/m —50.82 dBpV/m = 23.18 dB

Example Calculation: Average

Corrected Level: 43.36 + (-5.37) -0 = 37.99 dBuV/m
Margin: 54 dBuV/m — 37.99 dBuV/m = 16.01 dB
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2.7.9

Test Location and Test Equipment Used

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,

USA.
Software / | Calibration Calibration
Instrument Manufacturer Type No TE No Firmware Period
- Due
Revision (months)
9kHz-26.5GHz EMC )
analyzer/HYZ Agilent E7405A BEMC00523 | A.14.06 12 25-Feb-2022
10dB Attenuator Merrimac FAN-6-10K | BEMC02086 N/A 12 19-Oct-2021
Tile Automation Software | ETS Lindgren T”‘Eﬁ 'ZVAerS'O” BEMC02095 4.2A N/A NCR
BI LOG PERIODIC,
ANTENNA Schaffner CBL6112B TEMC00005 N/A 24 31-Oct-2021
Loop Antenna Com Power AL-130 TEMCO00025 N/A 24 26-Sep-2021
Horn Antenna Schwarzbeck BBHA-9170 TEMC00029 N/A 60 23-Aug-2021
EMC Chamber Panasheild N/A TEMCO00031 N/A 36 28-Jan-2024
Double Egﬂe Guide ETS Lindgren 3117 TEMC00061 N/A 24 07-Feb-2022
_ 18 GHz-40 GHz | COM-power PAM-840A | TEMC00147 N/A 12 29-Jun-2022
Microwave Preamplifier
Com-Power
PAM-118A Corporation PAM-118A TEMC00160 N/A 12 10-Apr-2022
2.4 GHz Notch Filter Micro-Tronics BRM50702-01 | TEMC00176 N/A 12 09-Mar-2022
AB1-0303 18 GHz Cable | Teledyne Storm | xa1 0353 360/96 | TEMC00201 | N/A 12 10-Apr-2022

Set

Products

TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled

N/A - Not Applicable

NCR — No Calibration Required
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2.8

28.1

2.8.2

2.8.3

284

2.8.5

2.8.6

Power Spectral Density
Specification Reference

FCC: Section 15.247(e)
ISED Canada: RSS-247 5.2(b)

Equipment Under Test and Modification State
SIN: N/A

Date of Test

7/28/2021 to 7/29/2021

Test Method

The power spectral density was measured in accordance with ANSI C63.10 Subclause 11.10.2 Method
PKPSD (peak PSD). The RF output port of the EUT was directly connected to the input of the spectrum
analyzer. Offset values were input for cable and external attenuation. The spectrum analyzer's RBW
was set to 3 kHz and VBW to 10 kHz. The Span was adjusted to 1.5 times the DTS bandwidth and the
sweep time was set to auto. The measurements were performed using a Peak detector.

Environmental Conditions

Ambient Temperature  24.5 °C
Relative Humidity 441 %
Atmospheric Pressure  1015.9 mbar

Test Results

DC Powered Operating

Limit FCC: Section 15.247(e), ISED Canada: RSS-247 5.2(b)

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 of continuous transmission.

Table 2.8.6-1: Power Spectral Density Results — Antenna "Out"

Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
2402 -5.69 8 13.69
2440 -6.28 8 14.28
2480 -7.08 8 15.08
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@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -5.69 dBm

Ref 10 dBm Att 30 dB SWT 125 ms 2.401735297 GHz

10 Offset 10(7 dB
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Date: 28.JUL.2021 23:07:42

Figure 2.8.6-1: Power Spectral Density Results — Low Channel — Antenna "Out"

@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -6.28 dBm

Ref 10 dBm Att 30 dB SWT 125 ms 2.439733676 GHz
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Date: 28.JUL.2021 23:39:38

Figure 2.8.6-2: Power Spectral Density Results — Middle Channel — Antenna "Out"
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@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -7.08 dBm

Ref 10 dBm Att 30 dB SWT 125 ms 2.479731296 GHz

10 Offset 10(7 dB

Lo [A]

--80:

-90
Center 2.479993563 GHz 110.5446 kHz/ Span 1.105446 MHz

Date: 29.JUL.2021 00:03:40

Figure 2.8.6-3: Power Spectral Density Results — High Channel — Antenna "Out"
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Table 2.8.6-2: Power Spectral Density Results — Antenna "In"

Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
2402 -6.19 8 14.19
2440 -6.46 8 14.46
2480 -7.40 8 15.40
@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -6.19 dBm
Ref 10 dBm Att 30 dB SWT 120 ms 2.401735284 GHz

10 Offset 1017 dB

N L T O o
Tany

Center 2.401994064 GHz 107.1 kHz/ Span 1.071 MHz

Date: 29.JUL.2021 14:23:17

Figure 2.8.6-4: Power Spectral Density Results — Low Channel — Antenna "In"
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@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -6.46 dBm

Ref 10 dBm Att 30 dB SWT 120 ms 2.439733000 GHz

10 Offset 10(7 dB

Lo [A]

[-40

-—50.

-—60.

-—70.

--80:

-90

Center 2.439993953 GHz 107.8875 kHz/ Span 1.078875 MHz

Date: 29.JUL.2021 14:56:39

Figure 2.8.6-5: Power Spectral Density Results — Middle Channel — Antenna "In"
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Figure 2.8.6-6: Power Spectral Density Results — High Channel — Antenna "In"
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2.8.7 Test Location and Test Equipment Used

This test was carried out in TUV SUD America, Inc., 5610 W. Sligh Ave, Suite 100, Tampa, FL 33634,
USA.
Software / | Calibration Calibration
Instrument Manufacturer Type No TE No Firmware Period
. Due
Revision (months)
Spectrum Analyzer Rohde & Schwarz FSP40 BEMC00283 | 4.50 SP5 24 04-Oct-2021
Attenuator 10dB, 2.9
mm-M/F. DC-40GHz 2 W Aeroflex Inmet 40AH2W-10 BEMCO02110 N/A 12 08-Jul-2022
TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled

N/A - Not Applicable
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2.9 Power Line Conducted Emissions
29.1 Specification Reference

FCC: Section 15.207
ISED Canada; RSS-GEN 8.8

2.9.2 Test Results
N/A - Not Applicable

The EUT is battery powered only without any provisions for connection to the AC mains. The EUT is
exempted from the power line conducted emissions requirements.
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3

3.1

Test Equipment Information

General Test Equipment Used

Software /

Calibration

Set

Products

Instrument Manufacturer Type No TE No Firmware Period Calglrje;tlon
Revision (months)
Spectrum Analyzer Rohde & Schwarz FSP40 BEMC00283 | 4.50 SP5 24 04-Oct-2021
9kHz-26.5GHz EMC Agilent E7405A BEMC00523 | A.14.06 12 25-Feb-2022
analyzer/HYZ
10dB Attenuator Merrimac FAN-6-10K BEMCO02086 N/A 12 19-Oct-2021
——
Tile Automation Software | ETS Lindgren T”'E‘t'l Z\frs'on BEMC02095 |  4.2A N/A NCR
Attenuator 10dB, 2.9
mm-MIF. DC-40GHs 2 w | Aeroflex inmet 40AH2W-10 | BEMC02110 N/A 12 08-Jul-2022
BI LOG PERIODIC,
ANTENNA Schaffner CBL6112B TEMC00005 N/A 24 31-Oct-2021
Loop Antenna Com Power AL-130 TEMCO00025 N/A 24 26-Sep-2021
Horn Antenna Schwarzbeck BBHA-9170 TEMC00029 N/A 60 23-Aug-2021
EMC Chamber Panasheild N/A TEMC00031 N/A 36 28-Jan-2024
Double Egﬂe Guide ETS Lindgren 3117 TEMCO0061 | N/A 24 | 07-Feb-2022
_ 18 GHz-40GHz COM-power PAM-840A | TEMCO00147 N/A 12 29-Jun-2022
Microwave Preamplifier
PAM-118A Com-Power PAM-118A TEMCO00160 N/A 12 10-Apr-2022
Corporation
2.4 GHz Notch Filter Micro-Tronics BRMS50702-01 | TEMC00176 N/A 12 09-Mar-2022
AB1-0303 18 GHz Cable | Teledyne Storm | xg1 0303 360/96 | TEMC00201 | N/A 12 10-Apr-2022

TU - Traceability Unscheduled
O/P MON - Traceability Unscheduled

N/A - Not Applicable

NCR — No Calibration Required
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4 Diagram of Test Set-ups

Figure 4-1 - Radiated Emissions Test Setup up to 1 GHz
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Figure 4-2 - Radiated Emissions Test Setup above 1 GHz
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Figure 4-3 — Conducted Emissions Test Setup
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5 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Table 5-1 - Values of Ucispr and Upap

Measurement Ucispr ULa
Conducted disturbance (mains port)
(9 kHz — 150 kHz) 3.8dB 3.71dB
(150 kHz — 30 MHz) 3.4dB 3.31dB
Conducted disturbance (telecom port)
(150 kHz — 30 MHz 55 dB LCL) oo gg P gg
(150 kHz — 30 MHz 65 dB LCL) 5'0 4B 4'94 dB
(150 kHz — 30 MHz 75 dB LCL) ) )
Radiated disturbance (electric field strength on an open area test
site or alternative test site)
(30 MHz — 1 000 MHz) 6.3dB 5.85dB
(1-6 GHz) 5.2dB 4.48 dB
(6-18 GHz) 5.5 dB 4.48 dB

Notes:

Ucispr resembles a value of measurement uncertainty for a specific test, which was determined by
considering uncertainties associated with the quantities listed in CISPR 16-4-2:2011.
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6 Accreditation, Disclaimers and Copyright

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test conditions. It
is the manufacturer’s responsibility to assure the continued compliance of production units of this model.
TUV SUD America, Inc. shall have no liability for any deductions, inferences or generalizations drawn by

the client or others from TUV SUD America, Inc.’s issued reports.
This report is the confidential property of the client. As a mutual protection to our clients, the public and
TUV SUD America, Inc., extracts from the test report shall not be reproduced, except in full without TUV

SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by A2LA, NIST, or

any agency of the federal government.
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