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1 Report Summary

11 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 15-September-2022
Table 1
1.2 Introduction
Applicant PervasiD
Manufacturer PervasID
Model Number(s) FR 9380 (8-port FCC)
Serial Number(s) 10510422-0074
Hardware Version(s) V6.4 P0.3 (serial no: 10510422-0074)
Software Version(s) Reader software — 3_1 0 _EX4; R2000 firmware —
3 1 0 EX3; DB firmware—1 0 1 EX2, Bootloader
512d8e3
Number of Samples Tested 1
Test Specification/Issue/Date FCC 47 CFR Part 15C: 2020

ISED RSS-247: Issue 2 (02-2017)
ISED RSS-GEN: Issue 5 (04-2018) + A2 (02-2021)

Order Number PO-0519

Date 08-December-2021

Date of Receipt of EUT 04-February-2022

Start of Test 07-February-2022

Finish of Test 23-August-2022

Name of Engineer(s) Graeme Lawler, Nandhini Mathivanan and Neil Rousell
Related Document(s) ANSI C63.10 (2013)

ANSI C63.4 (2014)
KDB 662911 D01 v02r01
KDB 996369 D04 Module Integration Guide v02
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1.3

Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15C, ISED RSS-247 and ISED RSS-GEN is shown below.

Specification Clause
Section Test Description Result | Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: RFID Transceiver

21 15.207 3.1 8.8 AC Power Line Conducted Emissions Pass
2.2 15.247 (a)(1) 5.1 - Frequency Hopping Systems - Average Time of Occupancy Pass
2.3 15.247 (a)(1) 5.1 - Frequency Hopping Systems - Channel Separation Pass
2.4 15.247 (a)(1) 5.1 - Frequency Hopping Systems - Number of Hopping Channels | Pass
25 15.247 (a)(1) 5.1 6.7 Frequency Hopping Systems - 20 dB Bandwidth Pass
2.6 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass
2.7 15.2f572(gg)and 3.3and 5.5 6.13 and 8.9 Conducted Spurious Emissions from the Antenna Port Pass
2.8 15'2:?572(8%‘3”(1 3.3and 5.5 6.13 and 8.9 Spurious Radiated Emissions Pass
2.9 15.247 (d) 5.5 - Authorised Band Edges Pass

COMMERCIAL-IN-CONFIDENCE
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1.4 Application Form

Equipment Description

Technical Description:

(Please provide a brief description of the UHF RFID Distributed Antenna System - intended use detection and
intended use of the equipment including monitoring of UHF RFID tags

the technologies the product supports)

Manufacturer: PervasID Ltd

Model: FR 9380 (8-port FCC)

Part Number: N/A

Hardware Version: V6.4 P0.3 (serial no: 10510422-0074)

Software Version: Reader software —3_1_0_EX4; R2000 firmware —3_1_0_EX3; DB firmware
’ —1 0_1 EX2, Bootloader 512d8e3

FCC ID of the product under test — see quidance here 2AQQWFR9380
IC ID of the product under test — see guidance here 24482-FR9380
Table 3

Intentional Radiators

Technology ISM (RFID
M o kD) 902 - 028
Conducted Declared Output 33
Power (dBm)

Antenna Gain (dBi) 8.5
Supported Bandwidth(s) (MHz)

(e.g. 1 MHz, 20 MHz, 40 MHz)

ossion Seher) | prask
ITU Em_ission Designator
%&%Pan 15 TBD
devices)

Bottom Frequency (MHz) 902.75
Middle Frequency (MHz) 914.75
Top Frequency (MHz) 927.25

Table 4

Un-intentional Radiators

Highest frequency generated or used in the device or on which the device operates or tunes 927.25 MHz

Lowest frequency generated or used in the device or on which the device operates or tunes 902.75 MHz

Class A Digital Device (Use in commercial, industrial or business environment) [J

Class B Digital Device (Use in residential environment only)

Table 5
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AC Power Source

AC supply frequency: 47 - 63 Hz
Voltage 100 to 264
Max current: 18
Single Phase Three Phase [J
Table 6
DC Power Source
Nominal voltage: 24 \%
Extreme upper voltage: 25.2 \%
Extreme lower voltage: 23.8 \%
Max current: 4 A
Table 7
Battery Power Source
Voltage: \%

End-point voltage:

V (Point at which the battery will
terminate)

Alkaline [J Leclanche [ Lithium [J Nickel Cadmium [J Lead Acid* [J *(Vehicle regulated)

Other O Please detail:
Table 8
Charging
Can the EUT transmit whilst being charged Yes [
Table 9
Temperature
Minimum temperature: 0 °C
Maximum temperature: 30 °C
Table 10
Cable Loss
Adapter Cable Loss dB
(Conducted sample)
Table 11

COMMERCIAL-IN-CONFIDENCE

Page 5 of 72




Document 75954042-02 Issue 01
COMMERCIAL-IN-CONFIDENCE |

Antenna Characteristics

Antenna connector State impedance Ohm

Temporary antenna connector [ State impedance Ohm

Integral antenna [J Type: Gain dBi

External antenna Type: | Circular polarised Gain 8.5 dBi
Directional

For external antenna only:

Standard Antenna Jack [ If yes, describe how user is prohibited from changing antenna (if not professional installed):
Equipment is only ever professionally installed

Non-standard Antenna Jack X

Table 12
Ancillaries (if applicable)
Manufacturer: XP Power Part Number: AEJ100PS24
Model: AEJ100PS24 Country of Origin: China
Table 13

I hereby declare that the information supplied is correct and complete.

Name: Andy Bell
Position held: VP Engineering
Date: 4 February 2022

COMMERCIAL-IN-CONFIDENCE Page 6 of 72




Document 75954042-02 Issue 01
COMMERCIAL-IN-CONFIDENCE |

1.5 Product Information

1.5.1 Technical Description

The EUT is a UHF RFID Distributed Antenna System - intended use detection and monitoring of
UHF RFID tags.

1.5.2 Additional Information
The manufacturer stated that all 8-ports are electrically identical, therefore conducted
measurements were only performed on port 1, which is representative of results from any given
port.
The equipment under test (EUT) uses antennas with multiple inputs, the radiating antenna beams
do not overlap and therefore antenna port summing of conducted power is not required to calculate
the total ERP.

1.6 Deviations from the Standard
No deviations from the applicable test standard were made during testing.

1.7 EUT Modification Record

The table below details modifications made to the EUT during the test programme.

The modifications incorporated during each test are recorded on the appropriate test pages.

Date Modification

Modification State | Description of Modification still fitted to EUT Modification Fitted By Fitted

Model: FR 9380 (8-port FCC), Serial Number: 10510422-0074

0 As supplied by the customer Not Applicable Not Applicable

The unit originally supplied was a v6.5.2 but we
have updated it to v6.5.4 to improve the FCC
emissions and PA resilience. This is covered by
ECNO028 and ECN030 which can be
summarised as follows:

1. Improve the TX harmonic filtering by adjusting
the output filter component values.

2. Improve radiated emissions by fitting
Eccosorb to the enclosure lid.

3. Limit the maximum current the PA can draw
when incorrectly loaded so that it cannot burn
itself out

Martin Neuhaus 07-June-2022

Table 14
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1.8 Test Location

TUV SUD conducted the following tests at our Fareham Test Laboratory.

Test Name Name of Engineer(s) Accreditation
Configuration and Mode: RFID Transceiver
AC Power Line Conducted Emissions Graeme Lawler UKAS
Frequency Hopping Systems - Average Time of Neil Rousell UKAS
Occupancy
Frequency Hopping Systems - Channel Separation Nandhini Mathivanan UKAS
Frequency Hopping Systems - Number of Hopping Nandhini Mathivanan UKAS
Channels
Frequency Hopping Systems - 20 dB Bandwidth Nandhini Mathivanan UKAS
Maximum Conducted Output Power Nandhini Mathivanan UKAS
Conducted Spurious Emissions from the Antenna Neil Rousell UKAS
Port
Spurious Radiated Emissions Graeme Lawler UKAS
Authorised Band Edges Nandhini Mathivanan UKAS
Table 15

Office Address:

TOV SUD

Octagon House

Concorde Way

Fareham

Hampshire

PO15 5RL

United Kingdom
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2

2.1
2141

21.2

213

214

215

Test Details

AC Power Line Conducted Emissions
Specification Reference

FCC 47 CFR Part 15C, Clause 15.207
ISED RSS-247, Clause 3.1
ISED RSS-GEN, Clause 8.8

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 1
Date of Test

08-August-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.2.

The EUT was placed on a non-conductive table 0.8m above a reference ground plane and 0.4m
away from a vertical coupling plane.

All power was connected to the EUT through an Artificial Mains Network (AMN).

Conducted disturbance voltage measurements on mains lines were made at the output of the
AMN.

The EUT was set to transmit on the bottom channel for each of the 8 ports. This is the channel
where the highest conducted power was measured.

Environmental Conditions

Ambient Temperature 18.4 °C
Relative Humidity 51.5%
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2.1.6 Test Results

RFID Transceiver

Applied supply voltage: 118 V AC

Applied supply frequency: 60 Hz

Frequency (MHz) Level (dBuV) Limit (dBuV) Margin (dB) Detector

*

Table 16 - Neutral Line Emissions Results

—  Peak Trace

= Quasi-Peak Limit
70.0 1
= Awerage Limit

65.0

60.0 ‘

55.0

50 hﬂ,

"WW

Amplitude (dBuV)
s 5
=

=

| 'M f f‘-ﬂﬂlﬁ Wt a1

300

250

200

15.0

10.0

Start 0,15 MHz Center 15 MHz Stop 30 MHz
00

Figure 1 - Neutral Line - 150 kHz to 30 MHz
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Frequency (MHz) Level (dBuV) Limit (dBuV) Margin (dB) Detector
Table 17 - Live Line Emissions Results

) Mo
zjs.a\
. |
50.0 M} \[

;sn )‘M\ihmw ‘

fgm l‘ql‘(h”

?50 IWPWV« WX,H
30.0 “ q I ‘\
0 dw“flwlm\’\r}h\h‘w ! \4 }
P

. Start 0,15 MHz Center 15 MHz Stop 30 MHz

Figure 2 - Live Line - 150 kHz to 30 MHz

FCC 47 CFR Part 15, Limit Clause 15.207 and ISED RSS-GEN, Limit Clause 8.8

*Decreases with the logarithm of the frequency.

COMMERCIAL-IN-CONFIDENCE

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-Peak CISPR Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5t05 56 46
510 30 60 50
Table 18
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217

Test Location and Test Equipment Used

This test was carried out in EMC Chamber 12.

©

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
LISN (CISPR 16, Single | oo e & Schwarz ESH3-Z5 1390 |12 31-Jan-2023
Phase)
Transient Limiter Hewlett Packard 11947A 2378 12 13-Oct-2022
Test Receiver Rohde & Schwarz ESU40 3506 12 25-Mar-2023
True RMS Multimeter Fluke 179 4006 12 29-Mar-2023
Cable (SMA to SMA, 2 m) | Rhophase ggg-mom-zooo- 413 |12 27-Jan-2023
gf;‘r?)'e (N-Type to N-Type, | rojedyne PR9O0-088-8MTR  |5450 |6 06-Oct-2022
Thermo-hygro-Barometer | PCE Instruments PCE-THB-40 5472 12 25-Mar-2023
Screened Room (12) MVG EMC-3 5621 36 11-Aug-2023

Table 19

COMMERCIAL-IN-CONFIDENCE
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2.2
2.21

222

223

224

225

Frequency Hopping Systems - Average Time of Occupancy
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
ISED RSS-247, Clause 5.1

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 0
Date of Test

22-August-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 7.8.4.
Environmental Conditions

Ambient Temperature  23.0 °C
Relative Humidity 57.7%
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2.2.6 Test Results

RFID Transceiver

Dwell Time (ms) Number of Transmissions Average Occupancy Time (ms)

398.5 1 398.5

Table 20

==

[ Keysight Spectrum Analyzer - Swept SA
04:22:09 PM 22

T SICENLEC | SENSE:EXT] SOURCE OFF ALTGN AUTO
Marker 1 A 398.500 ms Trig Delay-50.00 ms 2o Typw: Lo Par
PNO: Wide +»— Trig: Video
IFGain:Low #Atten: 18 dB

Center 902.750000 MHz
Res BW 510 kHz #VBW 1.6 MHz Sweep 500.0 ms (10001 pts)

STATUS

MsG

Figure 3 - Dwell Time
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-

Document 75954042-02 Issue 01 ’
COMMERCIAL-IN-CONFIDENCE

e Keysight Spectrum Analyzer - Swept SA o || EP S|
| RL RF 500 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 04:19:30 PM Aug 22, 2022
Avg Type: Log-Pwr

PNO: Wide -#— Trig: FreeRun
IFGain:Low #Atten: 18 dB

Center 902.750000 MHz
Res BW 100 kHz #YBW 300 kHz Sweep 20.00 s (10001 pts)

STATUS

MsG

Figure 4 - Total Average Time of Occupancy

FCC 47 CFR Part 15, Limit Clause (a)(1)(i)

For frequency hopping systems operating in the 902—928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and
the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20
second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system
shall use at least 25 hopping frequencies and the average time of occupancy on any frequency
shall not be greater than 0.4 seconds within a 10 second period. The maximum allowed 20 dB
bandwidth of the hopping channel is 500 kHz.

Industry Canada RSS-247, Limit Clause 5.1 (c)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a 20-
second period. If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system
shall use at least 25 hopping channels and the average time of occupancy on any channel shall not
be greater than 0.4 seconds within a 10-second period.
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227 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Expiry Date
(months)
Multimeter Fluke 177 3833 12 16-Dec-2022
Frequency Standard Spectracom SecureSync 1200- | 4393 6 01-Feb-2023
0408-0601
1 metre K-Type Cable Florida Labs KMS-180SP-39.4- | 4520 12 18-Nov-2022
KMS
PXA Signal Analyser Keysight N9030A 4654 12 24-Nov-2022
Technologies
AC Programmable Power iTech IT7324 5227 - O/P Mon
Supply
Thermo-Hygro-Barometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
Attenuator 5W 30dB DC- Aaren AT40A-4041-D18- | 5502 12 21-Apr-2023
18GHz 30
Table 21

O/P Mon — Output Monitored using calibrated equipment
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2.3
2.31

2.3.2

233

234

2.3.5

Frequency Hopping Systems - Channel Separation
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
ISED RSS-247, Clause 5.1

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 0
Date of Test

07-February-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 7.8.2.
Environmental Conditions

Ambient Temperature  22.9 °C
Relative Humidity 40.0 %

COMMERCIAL-IN-CONFIDENCE
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2.3.6 Test Results

RFID Transceiver

®

Channel Separation (MHz)

0.5

Spectrum Analyzer 1
Swept SA
KEYSIGHT 'C"P'“ |'RF A
oupling
9 Align: Auto

Spectrum Analyzer 2
Swept SA

Input Z: 50 Q #Atten: 32 dB
Corrections: Off  Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Center 903.0000 MHz

#Res BW 30 kHz
al Feb 07, 2022
m q (ﬁ . ? 1:49:54 PM

Table 22

pied BW

(=
PNO: Best Wide  Avg Type: Log-Power
M

Spectrum Analyzer 3
Oceui

Gate: Off Avg|Hold: 100/100
IF Gain: Low Trig: Free Run
Sig Track: Off

Ref Lv| Offset 20.28 dB
Ref Level 42.28 dBm

#Video BW 300 kHz Span 1,000 MHz

#Sweep 3.33 ms (1001 pts)
R |00 ¥
Rl TS siPHe

Figure 5

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(1)(i)

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

ISED RSS-247, Limit Clause 5.1 (b)

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

COMMERCIAL-IN-CONFIDENCE
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2.3.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

©

18GHz

20

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Multimeter Iso-tech IDM101 2424 12 20-Jan-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-0601. 4393 6 30-Jul-2022
EXA Keysight Technologies N9010B 4968 24 19-Jan-2024
Network Analyser Keysight Technologies E5063A 5018 12 30-Jul-2022
Electronic Calibration Keysight Technologies | 85093C 5188 |12 22-Jul-2022
Module
AC Programmable Power | i, IT7324 5227 |- O/P Mon
Supply
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 12 09-Jul-2022
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022
Attenuator 5W 20dB DC- Aaren AT40A-4041-D18- 5500 12 14-Apr-2022

Table 23

O/P Mon — Output monitored using calibrated test equipment.

COMMERCIAL-IN-CONFIDENCE
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2.4
2.41

242

243

244

245

Frequency Hopping Systems - Number of Hopping Channels
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
ISED RSS-247, Clause 5.1

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 0
Date of Test

07-February-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 7.8.3.
Environmental Conditions

Ambient Temperature  22.9 °C
Relative Humidity 40.0 %
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2.4.6 Test Results

RFID Transceiver

Number of hopping frequencies: 50

Verdict: Pass

Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3
Swept SA Swept SA Occupied BW

KEYSIGHT !nput: RF Input Z: 50 Q #Atten: 32 dB PNO: Fast Avg Type: Log-Power
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:>100/100
[:) Align: Auto Freq Ref: Ext (S) IF Gain: Low Trig: Free Run
NFE: Adaptive Sig Track: Off

1 Spectrum Ref Lvl Offset 20.28 dB

Scale/Div 10 dB Ref Level 42.28 dBm

Start 802.00 MHz #Video BW 300 kHz
#Res BW 100 kHz

"] Feb 07,2022 ) OO0 ¥
=l q (" . ? 1e:54:41PM " L‘d EEEFAN

Figure 6 - Measurement Frequency Range: 902 MHz to 928 MHz

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(1)(i) and ISED RSS-247, Limit Clause 5.1 (c)

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least
50 hopping frequencies.

If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least
25 hopping frequencies.
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247 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Multimeter Iso-tech IDM101 2424 12 20-Jan-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 30-Jul-2022
EXA Keysight Technologies N9010B 4968 24 19-Jan-2024
Network Analyser Keysight Technologies E5063A 5018 12 30-Jul-2022
,\E/I'gggl‘;”'c Calibration Keysight Technologies 85093C 5188 |12 22-Jul-2022
AC Programmable Power | i, IT7324 5227 |- O/P Mon
Supply
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 12 09-Jul-2022
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022
Attenuator 5W 20dB DC- AT40A-4041-D18-
18GHz Aaren 20 5500 12 14-Apr-2022
Table 24

O/P Mon — Output monitored using calibrated test equipment.
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2.5

2.51

252

253

254

255

Frequency Hopping Systems - 20 dB Bandwidth
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
ISED RSS-247, Clause 5.1
ISED RSS-GEN, Clause 6.7

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 0
Date of Test

07-February-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.9.2.
Environmental Conditions

Ambient Temperature  22.9 °C
Relative Humidity 40.0 %

COMMERCIAL-IN-CONFIDENCE

Page 23 of 72



Document 75954042-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

—

2.5.6 Test Results

RFID Transceiver

20 dB Bandwidth (kHz)

Spectrum Analyzer 2
Swept SA

KEYSIGHT it &F
oupling
l:) ngl’? A?ltn

Center 902.8 MHz
#Res BW 10.000 kHz

3 Boundary Metrics v

Spectrum Analyzer 3
Occupied BW

Input Z: 50 O Atten: 22 dB
Corrections: Off  Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Occupied Bandwidth

Total Power

Occupied Bandwidth
% dB Bandwidth

® 9~ M?

COMMERCIAL-IN-CONFIDENCE

125.21 kHz

33.2dBm

Spectrum Analyzer 4
Swept SA

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 20.28 dB

Ref Value 60.28 dBm

#Video BW 30.000 kHz

xdB

Power
Frequency

Lower Boundary

Frequency
902.687746 MHz
902.693531 MHz

Feb 07,2022 | -
12:57:01 PM

Abs Power Rel Power

8dBm
9.59 dBm

-25.3 dBc

902.75 MHz 914.75 MHz 927.25 MHz
112.617 112.879 117.922
Table 25

Spectrum Analyzer 5
Swept SA

Center Freq: 902.750000 MHz
Avg|Hold:>100/100
Radio Std: None

Span 500 kHz:
Sweep 4.80 ms (1001 pts);

X dB Reference

-20.00dB

29.6 dBm
902.750500 MHz

Upper Boundary
Frequency Abs Power Rel Power
902.812958 MHz  7.73dBm  -25.4 dBc
902.806148 MHz ~ 9.59 dBm

00w #
EEFAY

EL)

Figure 7 - 902.75 MHz
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»

{ Spectrum Analyzer 1
Swept SA

Spectrum Analyzer 2
Swept SA

KEYSIGHT :?"'PL" I_RF_ "
) oupling:

Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 22 dB
Preamp: Off

Center 914.8 MHz

H#Res BW 10.000 kHz
3 Boundary Metrics ]

Occupied Bandwidth
124.14 kHz

Total Power 33.3 dBm

Lower Boundary

Frequency
914.688008 MHz
914.692286 MHz

Occupied Bandwidth
x dB Bandwidth

Feb 07, 2022
12:38:55 PM

RO~ A?

Spectrum Analyzer 3
Occupied BW
Trig: Free Run
Gate: Off
#IF Gain: Low

Spectrum Analyzer 4
Swept SA

Center Freq: 914750000 MHz
Avg|Hold:>100/100
Radio Std: None

Ref Lvl Offset 20.28 dB
Ref Value 60.28 dBm

#Video BW 30.000 kHz Span 500 kHz|

Sweep 4.80 ms (1001 pts)
X dB Reference
xdB -20.00 dB

29.9dBm
914.750500 MHz

Power
Frequency

Upper Boundary
Frequency Abs Power Rel Power
914.812147 MHz  7.72dBm  -25.6 dBc
914.805165 MHz  9.90dBm

Abs Power Rel Power
9dBm -246dBc
9.90 dBm

00 s
'nL‘dDD LA

Figure 8 - 914.75 MHz

Spectrum Analyzer 2
Swept SA

KEYSIGHT Input RF
Coupling AC
Align: Auto

Spectrum Analyzer 3
Occupied BW

Input Z: 50 Q Atten: 22 dB
Corrections: Off  Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Spectrum Analyzer 4 Spectrum Analyzer 5
Swept SA Swept SA

Trig: Free Run
Gate: Off

#IF Gain: Low

Center Freq: 927.250000 MHz
Avg|Hold:>100/100
Radio Std: None

Ref Lvl Offset 20.28 dB

Ref Value 60.28 dBm

Center 927.3 MHz

#Res BW 10.000 kHz
3 Boundary Metrics v

Occupied Bandwidth
123.72 kHz

Total Power 33.6 dBm

Lower Boundary
Abs Power Rel Power

Frequency
927.188637 MHz
927.191401 MHz

Occupied Bandwidth
X dB Bandwidth

Feb 07, 2022
12:53:05 PM

dhcup?

#Video BW 30.000 kHz Span 500 kHz|

Sweep 4.80 ms (1001 pts);
x dB Reference
xdB -20.00dB

Power
Frequency

30.0dBm
927.250500 MHz

Upper Boundary
Frequency Abs Power Rel Power
927.312353 MHz  8.56dBm  -25.0 dBc
927.309323 MHz  10.0dBm

10dBm
10.0dBm

-23.9 dBe

00 a»
EEEFAN

gL}

Figure 9 - 927.25 MHz

FCC 47 CER Part 15, Limit Clause 15.247 (a)(1)(i) and ISED RSS-247, Limit Clause 5.1 (c)

The maximum 20 dB bandwidth of the hopping channel shall be 500 kHz.

COMMERCIAL-IN-CONFIDENCE

Page 25 of 72



Document 75954042-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

25.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Multimeter Iso-tech IDM101 2424 12 20-Jan-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 30-Jul-2022
EXA Keysight Technologies N9010B 4968 24 19-Jan-2024
Network Analyser Keysight Technologies E5063A 5018 12 30-Jul-2022
,\E/I'gggl‘;”'c Calibration Keysight Technologies 85093C 5188 |12 22-Jul-2022
AC Programmable Power | i, IT7324 5227 |- O/P Mon
Supply
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 12 09-Jul-2022
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022
Attenuator 5W 20dB DC- AT40A-4041-D18-
18GHz Aaren 20 5500 12 14-Apr-2022
Table 26

O/P Mon — Output monitored using calibrated test equipment.
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2.6

2.6.1

2.6.2

2.6.3

264

2.6.5

Maximum Conducted Output Power
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (b)
ISED RSS-247, Clause 5.4
ISED RSS-GEN, Clause 6.12

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 0

Date of Test

07-February-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 11.9.1.1
Environmental Conditions

Ambient Temperature  22.9 °C
Relative Humidity 40.0 %
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2.6.6

2.6.7

Test Results

RFID Transceiver

&

Testing was performed on the modulation/packet type with the highest conducted output power.

Frequency (MHz)

Maximum Output Power

dBm mw
902.75 29.72 937.56
914.75 29.42 874.98
927.25 29.60 912.01
Table 27

FCC 47 CFR Part 15, Limit Clause 15.247 (b)(2)

For frequency hopping systems operating in the 902—928 MHz band: 1 watt for systems employing
at least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping

channels.

ISED RSS-247, Limit Clause 5.4 (a)

For FHSs operating in the band 902-928 MHz, the maximum peak conducted output power shall
not exceed 1.0 W, and the e.i.r.p. shall not exceed 4 W if the hopset uses 50 or more hopping
channels; the maximum peak conducted output power shall not exceed 0.25 W and the e.i.r.p. shall

not exceed 1 W if the hopset uses less than 50 hopping channels.
Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

18GHz

20

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Multimeter Iso-tech IDM101 2424 12 20-Jan-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 30-Jul-2022
EXA Keysight Technologies N9010B 4968 24 19-Jan-2024
Network Analyser Keysight Technologies E5063A 5018 12 30-Jul-2022
Electronic Calibration Keysight Technologies | 85093C 5188 |12 22-3ul-2022
Module
AC Programmable Power | ;r IT7324 5227 O/P Mon
Supply
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 12 09-Jul-2022
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022
Attenuator 5W 20dB DC- Aaren AT40A-4041-D18- 5500 12 14-Apr-2022

Table 28

O/P Mon — Output monitored using calibrated test equipment.
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2.7

2.71

2.7.2

273

274

275

Conducted Spurious Emissions from the Antenna Port
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d) and 15.209
ISED RSS-247, Clause 3.3 and 5.5
ISED RSS-GEN, Clause, 6.13 and 8.9

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 0
Date of Test

23-August-2022

Test Method

The EUT antenna port was connected directly to the spectrum analyser via a cable and attenuator.
In addition to this test, a radiated measurement of the cabinet emissions was also performed.

This test was performed in accordance with ANSI C63.10 clause 7.8.8 for measurements in non-
restricted bands.

For measurements in restricted bands a conducted procedure was used to measure the emissions
from a single antenna port using the procedure described in clause 11.12.2.

Environmental Conditions

Ambient Temperature  23.7 °C
Relative Humidity 57.2%
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b

2.7.6 Test Results

RFID Transceiver

o Keysight Spectrum Analyzer - Swept SA =R

RL RE_ [500Q DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 11:07:53 AM Aug 2
Marker 1 903.000000000 MHz ) Avg Type: Log-Pwr
NFE PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 5000/5000

IFGain:Low Atten: 20 dB

Mkr1 903.00 MHz
2.318d

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)

STATUS

MSG

Figure 10 - Non-Restricted Band, 30 MHz to 1 GHz, 902.75 MHz

' Keysight Spectrum Analyzer - Swept SA = =
RF | SENSE:EXT| SOURCE OFF ALIGN AUTO | 11:15:28 AM Aug 23, 2022
Marker 1 914.64 Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 5000/5000
IFGain:Low Atten: 20 dB

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)

STATUS

MSG

Figure 11 - Non-Restricted Band, 30 MHz to 1 GHz, 914.75 MHz
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' Keysight Spectrum Analyzer - Swept SA ==
RL RF [ 509 DC { SENSE:EXT| SOURCE OFF ALIGN AUTO | 11:19:18 AM Aug 23, 2022
Marker 1 927.250000000 MHz Avg Type: Log-Pwr

PNO: Fast —+— Trig: FreeRun Avg|Hold: 5000/5000

IFGain:Low Atten: 20 dB

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)

MSG

STATUS

Figure 12 Non-Restricted Band, 30 MHz to 1 GHz, 927.25 MHz

e Keysight Spectrum Analyzer - Swept SA
RL RF [s0Q DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 5000/5000
IFGain:Low Atten: 20 dB

Start 1.000 GHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.533 ms (1001 pts)

MSG

STATUS

Figure 13 - Non-Restricted Band, 1 GHz to 3 GHz, 902.75 MHz
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' Keysight Spectrum Analyzer - Swept SA ==
RL RF [ DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 11:32:17 AM
Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 5000/5000
IFGain:Low Atten: 20 dB

Start 1.000 GHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.533 ms (1001 pts)

MSG

STATUS

Figure 14 - Non-Restricted Band, 1 GHz to 3 GHz, 914.75 MHz

s Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 5000/5000
IFGain:Low Atten: 20 dB

Start 1.000 GHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.533 ms (1001 pts)

MSG

STATUS

Figure 15 Non-Restricted Band, 1 GHz to 3 GHz, 927.25 MHz
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e Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

Start 3.000 GHz Stop 6.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.800 ms (1001 pts)

STATUS

MSG

Figure 16 - Non-Restricted Band, 3 GHz to 6 GHz, 902.75 MHz

e Keysight Spectrum Analyzer - Swept SA =N = =
RL RF [s0Q DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 11:34:20 AM Aug 23, 2022
Avg Type: Log-Pwr
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

Start 3.000 GHz Stop 6.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.800 ms (1001 pts)

MSG

STATUS

Figure 17 - Non-Restricted Band, 3 GHz to 6 GHz, 914.75 MHz
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e Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

Start 3.000 GHz Stop 6.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.800 ms (1001 pts)

STATUS

MSG

Figure 18 - Non-Restricted Band, 3 GHz to 6 GHz, 927.25 MHz

e Keysight Spectrum Analyzer - Swept SA =N = =
RL RF [s0Q DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 11:46:04 AM Aug 23, 2022
Avg Type: Log-Pwr
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 300/300
IFGain:Low Atten: 20 dB

Start 6.000 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.00 ms (1001 pts)

MSG

STATUS

Figure 19 - Non-Restricted Band, 6 GHz to 10 GHz, 902.75 MHz
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e Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 300/300
IFGain:Low Atten: 20 dB

Start 6.000 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.00 ms (1001 pts)

STATUS

MSG

Figure 20 - Non-Restricted Band, 6 GHz to 10 GHz, 914.75 MHz

e Keysight Spectrum Analyzer - Swept SA =N = =
RL RF [s0Q DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 11:28:07 AM Aug 23, 2022
Avg Type: Log-Pwr
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 300/300
IFGain:Low Atten: 20 dB

Start 6.000 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.00 ms (1001 pts)

MSG

STATUS

Figure 21 Non-Restricted Band, 6 GHz to 10 GHz, 927.25 MHz
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. Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Close —»—  Trig: Free Run Avg|Hold: 300/300
IFGain:Low #Atten: 20 dB

Mkr1 29.022 kHz
R <0527 dam

Ln.dﬂ g N o el o

Start 9.00 kHz Stop 150.00 kHz
#Res BW 300 Hz #VBW 910 Hz Sweep 31.80 ms (1001 pts)

MSG

STATUS

Figure 22 - Restricted Band - Peak, 9 kHz to 150 kHz, 902.75 MHz

e Keysight Spectrum Analyzer - Swept SA ==
RL RE__ 506 DC | SENSE:EXT] SOURCE OFF ALTGN AUTO | 12:02:07 PM Aug 23, 2022
Marker 1 9.000000 kHz Avg Type: Log-Pwr

PNO: Close —+—  Trig: FreeRun Avg|Hold: 300/300
IFGain:Low #Atten: 20 dB

Mkr1 9.000 kHz
Ref Offset 29 dB
Ref -1.00 dBm -63.090 dBm

Start 9.00 kHz Stop 150.00 kHz
#Res BW 300 Hz #VBW 910 Hz Sweep 31.80 ms (1001 pts)

MSG

STATUS

Figure 23 — Restricted Band - Peak, 9 kHz to 150 kHz, 914.75 MHz
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' Keysight Spectrum Analyzer - Swept SA ==
RL 2 [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 12:04:14 PM Aug
Avg Type: Log-Pwr
PNO: Close —»—  Trig: Free Run Avg|Hold: 300/300
IFGain:Low #Atten: 20 dB

Mkr1 29.022 kHz
Ref 1.00 dBm 51438 dBm

Start 9.00 kHz Stop 150.00 kHz
#Res BW 300 Hz #VBW 910 Hz Sweep 31.80 ms (1001 pts)

MSG STATUS

Figure 24 — Restricted Band - Peak, 9 kHz to 150 kHz, 927.25 MHz

o Keysight Spectrum Analyzer - Swept SA [E=RER
RL RFE__ [500 DC | SENSE:EXT] SOURCE OFF ALTGN AUTO | 12:14:09 PM Aug 23, 2022
Marker 1 21.522600000 MHz ) Avg Type: Log-Pwr
NFE PNO: Wide -»— 1rig: FreeRun Avg|Hold: 3000/3000

IFGain:Low #Atten: 20 dB

Mkr1 21.523 MHz
Ref Offset 29 dB
Ref -1.00 dBm -53.090 dBm

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.333 ms (1001 pts)

MSG

STATUS

Figure 25 — Restricted Band - Peak, 150 kHz to 30 MHz, 902.75 MHz
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' Keysight Spectrum Analyzer - Swept SA ==
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 12:12:13 PMAUQ
Avg Type: Log-Pwr
PNO: Wide —»— 1rig: Free Run Avg|Hold: 3000/3000
IFGain:Low #Atten: 20 dB

Mkr1 150 kHz
R 2593 dam

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.333 ms (1001 pts)

MSG

STATUS

Figure 26 - Restricted Band - Peak, 150 kHz to 30 MHz, 914.75 MHz

o Keysight Spectrum Analyzer - Swept SA [E=RER
RL RFE__ [500 DC | SENSE:EXT] SOURCE OFF ALTGN AUTO | 12:06:54 PM Aug 23,2022
Marker 1 3 Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|[Hold: 3000/3000
IFGain:Low #Atten: 20 dB

Mkr1 329 kHz
i <2707 d6m

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.333 ms (1001 pts)

MSG

STATUS

Figure 27 - Restricted Band - Peak, 150 kHz to 30 MHz, 927.25 MHz
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' Keysight Spectrum Analyzer - Swept SA ==
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 12:20:40 PM Aug
Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 3000/3000
IFGain:Low #Atten: 12 dB

Mkr1 903.00 MHz
Ref 3170 dBm 31.778 dBm

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)

MSG STATUS

Figure 28 - Restricted Band - Peak, 30 MHz to 1 GHz, 902.75 MHz

o Keysight Spectrum Analyzer - Swept SA [E=RER
RL RFE__ [500 DC | SENSE:EXT] SOURCE OFF ALTGN AUTO | 12:22:44 PM Aug 23, 2022
Marker 1 914.640000000 MHz ) Avg Type: Log-Pwr
NFE PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 3000/3000

IFGain:Low #Atten: 12dB

Mkr1 914.64 MHz
Rer 3170 dBm 32.152 dBm

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)

MSG

STATUS

Figure 29 - Restricted Band - Peak, 30 MHz to 1 GHz, 914.75 MHz
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o Keysight Spectrum Ana\yzer SweptSA ==
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 12:24:41 PM Aug
Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 3000/3000
IFGain:Low #Atten: 12 dB

Mkr1 927.25 MHz
Ref Offset 29.7 dB
10 gmiay Ref 31.70 dBm 31.795 dBm

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)

STATUS

Figure 30 - Restricted Band - Peak, 30 MHz to 1 GHz, 927.25 MHz

KEyS\ghtEpEdrum Analyzer - Swept SA =N = =
RF [soe DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 12:58:28 PM Aug 23, 2022
Marker 11. 416400000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 3000/3000
IFGain:Low #Atten: 2dB
Ref Offset 20.8 0B Mkr1 1.416 4 GHz
1LogdBld|v Ref 21.80 dBm -48.479 dBm

Start 1.0000 GHz Stop 1.6000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Figure 31 - Restricted Band - Peak, 1 GHz to 1.6 GHz, 902.75 MHz

COMMERCIAL-IN-CONFIDENCE Page 40 of 72



Document 75954042-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

b

' Keysight Spectrum Analyzer - Swept SA ==
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 02:23:55 PM Aug
Avg Type: Log-Pwr
PNO: Fast —+— Trig: FreeRun Avg|Hold: 3000/3000
IFGain:Low #Atten: 2 dB

Mkr1 1.564 0 GHz
Ref 51.80 dBm -48.169 dBm

Start 1.0000 GHz Stop 1.6000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Figure 32 - Restricted Band - Peak, 1 GHz to 1.6 GHz, 914.75 MHz

o Keysight Spectrum Analyzer - Swept SA [E=RER
RL RE__ 506 DC | SENSE:EXT] SOURCE OFF ALTGN AUTO | 02:26:16 PM Aug 23, 2022
Marker 1 1.577200000000 GHz . Avg Type: Log-Pwr
NFE PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 3000/3000

IFGain:Low #Atten: 2dB

Mkr1 1.577 2 GHz
Ref Offset 26.8 dB
Ref 21.80 dBm -48.789 dBm

Start 1.0000 GHz Stop 1.6000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MSG

STATUS

Figure 33 - Restricted Band - Peak, 1 GHz to 1.6 GHz, 927.25 MHz

COMMERCIAL-IN-CONFIDENCE Page 41 of 72



Document 75954042-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

b

. Keysight Spectrum Analyzer - Swept SA

PNO: Fast
IFGain:Low

Ref Offset 31.7 dB
Ref -10.00 dBm

Start 1.600 GHz
#Res BW 1.0 MHz

MSG

SENSE:EXT| SOURCE OFF

ALIGN AUTO |

—p—~ Trig: FreeRun
#Atten: 6 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Hold: 500/500

Mkr1 1.801 6 GHz
-27.332 dBm

Stop 10.000 GHz
Sweep 14.00 ms (1001 pts)

STATUS

Figure 34 - Restricted Band - Peak, 1.6 GHz to 10 GHz, 902.75 MHz

s Keysight Spectrum Analyzer - Swept SA

SENSE:EXT| SOURCE OFF

ALIGN AUTO |

RF [s0n bC

RL
Marker 1 1.826800000000 GHz
PREAMP NFE

Ref Offset 31.7 dB
Ref -10.00 dBm

Start 1.600 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast ~—»— Trig: FreeRun
IFGain:Low #Atten: 6 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Hold: 500/500

Mkr1 1.826 8 GHz
-30.870 dBm

Stop 10.000 GHz
Sweep 14.00 ms (1001 pts)

STATUS

Figure 35 - Restricted Band - Peak, 1.6 GHz to 10 GHz, 914.75 MHz
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= Keysight Spectrum Analyzer - Swept SA = =
i RL 00 | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:36:56 PM Aug 23, 2022
M Avg Type: Log-Pwr
PNO: Fast —+— 1rig: FreeRun Avg|Hold: 500/500
PREAMP IFGain:Low #Atten: 6 dB

Mkr1 1.852 0 GHz
Ref Offset 317 dB
Eggsmiv R:f -17)?00 dBm -35.186 dBm

=200
-300
-40.0
=500
60.0
-700
80.0
0.0

-100

ARNEEIAREN
ARNNRRIEREN
ANNRRI RN
ARNERIEEN
ARNARIERER
ANNREEANEE
ARNEREEREN
ANNERISREN

Start 1.600 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 14.00 ms (1001 pts)

STATUS

MSG

Figure 36 - Restricted Band - Peak, 1.6 GHz to 10 GHz, 927.25 MHz

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in 8§ 15.209(a) is not required. In addition, 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)

ISED RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.

In addition, radiated emissions which fall in the restricted bands, as defined in RSS-GEN, clause
8.10, must also comply with the radiated emission limits specified in RSS-GEN clause 8.9.
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2.7.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

18GHz

30

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023
Multimeter Fluke 177 3833 12 16-Dec-2022
Calibration Unit Rohde & Schwarz ZV-754 4368 12 24-Feb-2023

SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 01-Feb-2023
1 metre K-Type Cable Florida Labs Emg-laosp-sm- 4520 |12 18-Nov-2022
PXA Signal Analyser Keysight Technologies N9030A 4654 12 24-Nov-2022
. ) N WHKX12-1290-

High Pass filter Wainwright 1500-18000-80SS 4962 12 19-May-2023
AC Programmable Power | .o, IT7324 5227 |- O/P Mon
Supply
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
Attenuator 5W 30dB DC- Aaren AT40A-4041-D18- 5502 12 21-Apr-2023

Table 29

O/P Mon — Output Monitored using calibrated equipment
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2.8

2.81

2.8.2

2.8.3

284

Spurious Radiated Emissions
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d) and 15.209
ISED RSS-247, Clause 3.3 and 5.5
ISED RSS-GEN, Clause, 6.13 and 8.9

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 0
FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State 1

Date of Test
27-March-2022 to 31-July-2022
Test Method

This test was performed in accordance with ANSI C63.10, clause 6.3, 6.5 and 6.6.

For frequencies > 1 GHz, plots for average measurements were taken in accordance with ANSI
C63.10, clause 4.1.5.2.6 to characterize the EUT. Where emissions were detected, final average
measurements were taken in accordance with ANSI C63.10, clause 4.1.5.2.2. A duty cycle
correction factor has been added to the CISPR Average measurements.

The EUT was placed on the non-conducting platform in a manner typical of a normal installation.

Ports on the EUT were terminated with loads as described in ANSI C63.4 clause 6.2.4. For EUT’s
with multiple connectors of the same type, additional interconnecting cables were connected, and
pre-scans performed to determine whether the level of the emissions were increased by >2 dB.

The plots shown are the characterisation of the EUT. The limits on the plots represent the most
stringent case for restricted bands, (74/54 dBuV/m) when compared to 20 dBc outside restricted
bands. The limits shown have been used as a threshold to determine where further measurements
are necessary. Where results are within 10 dB of the limits shown on the plots, further
investigation was carried out and reported in results tables.

The following conversion can be applied to convert from dBuV/m to pv/m:
107(Field Strength in dBuV/m/20).

Where formal measurements have been necessary, the results have been presented in the
emissions table.

For testing below 1 GHz, the EUT has been powered by a linear power supply. Above 1 GHz, the
EUT has been powered by the supplied SMPSU.
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2.8.5 Example Test Setup Diagram

Semi-anechoic Chamber

Mast
L 3 my EUT |——
Communications Antenna |\
Cable
Absorbant Material 15m
e T |----: (Measurements > 1 GHz) "
| i ! RF | 1-4m
Pre-ampi= iergs) | 3|z MAA
""""""""" T | Turntable |
I
[ MastControl _J----— -~ Turtable Gontro

Remote
Access Spectrum Analyser [—
Device

Measuring | :
Computer

| Antenna is boresighted for measurements > 1 GHz.
i Distance from antenna to EUT is 1 m for measurements > 18 GHz.
i Height of EUT above the ground plane is 0.8 m for measurements < 1 GHz.

Figure 37
2.8.6 Environmental Conditions

Ambient Temperature 19.3-241°C
Relative Humidity 275-44.0%
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2.8.7 Test Results

RFID Transceiver

Frequency Level Limit Margin o Height L . .
(MHz) (@Buv/m) | (@Buv/m) | (dB) Detector | Angle (°) (cm) Polarisation | Orientation
324.779 43.33 46.02 2.69 Q-Peak 61 104 Horizontal N/A
329.622 42.02 46.02 4.00 Q-Peak 279 100 Horizontal N/A

Table 30 - 902.75 MHz, 30 MHz to 1 GHz

No other emissions were detected within 10 dB of the limit.

100 T T
—  Peak Trace

= Limit

1000 Restricted Bands ]

Level (dBuv/m}
=

Start 30 MHz Center 515 MHz Stop 1000 MHz
| L L L L I L L L L L L L

10m

Figure 38 - 902.75 MHz, 30 MHz to 1 GHz, Vertical, N/A Orientation
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100 —

T T
—  Peak Trace

Limit
1000 Restricted Bands ]

Level (dBuv/m}
Z

Start 30 MHz Center 515 MHz Stop 1000 MHz
| I L L ' L L I L L L L L L L

10m

Figure 39 - 902.75 MHz, 30 MHz to 1 GHz, Horizontal, N/A Orientation
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Frequency Level Limit Margin o Height N ) .
(MH2) (dBuv/m) | (dBuv/m) | (dB) Detector | Angle (°) (cm) Polarisation | Orientation
2708.276 4816  |53.98 5.82 CISPR 1341 100 Vertical N/A
Average
CISPR .
2708.094 44.69 53.98 9.29 Average 48 107 Horizontal N/A

Table 31 - 902.75 MHz, 1 GHz to 10 GHz

No other emissions were detected within 10 dB of the limit.

1000 . ;
— PeakTrace

= Limit

900 Restricted Bands |

80.0

60.0

Level (dBuV/m)

50.0

Start 1000 MHz Center 5500 MHz Stop 10000 MHz
| L | I . | L L | L | L |

15m

Figure 40 - 902.75 MHz, 1 GHz to 10 GHz, Vertical, N/A Orientation - Peak
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100.0

90.0

80.0

700

@
=

T T
— RMS Trace
= Limit

Resticted Bands |

Level (dBuv/m)

=3

Start 1000 MHz
L

Center 5500 MHz
L s L

Stop 10000 MHz
L L

15m

Figure 41 - 902.75 MHz, 1 GHz to 10 GHz, Vertical, N/A Orientation - Average

100.0

90.0

80.0

— PeakTrace
—  Limit

Resticed Bands |

700

60.0

Level (dBuv/m)

Start 1000 MHz
0 L

Center 500 MHz
I s L

Stap 10000 Mz
L L

15m

Figure 42 - 902.75 MHz, 1 GHz to 10 GHz, Horizontal, N/A Orientation - Peak
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100.0

T T
— RMS Trace
= Limit

90.0 Restricted Bands B

80.0

700

@
=

Level (dBuv/m)

Start 1000 MHz Center 5500 MHz Stop 10000 MHz
L L L L I L s L L L L L L L

15m

Figure 43 - 902.75 MHz, 1 GHz to 10 GHz, Horizontal, N/A Orientation - Average
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I(:’\;Ie:j]zu)ency I(_;I;/Lell\//m) I(‘(iirgﬁwm) maBr)gin Detector | Angle (°) I(-(I:;g)]ht Polarisation | Orientation
321.738 38.02 46.02 8.00 Q-Peak 360 353 Vertical N/A
325.563 43.70 46.02 2.32 Q-Peak 60 100 Horizontal N/A
328.257 41.91 46.02 411 Q-Peak 272 100 Horizontal N/A

Table 32 - 914.75 MHz, 30 MHz to 1 GHz

No other emissions were detected within 10 dB of the limit.

100

—  Peak Trace

= Limit

1000 Restricted Bands ]

%00F

Level (dBuv/rm)
2

Start 30 MHz Center 515 MHz Stap 1000 MHz
L I L I ' L I I L L L L L L L

10m

Figure 44 - 914.75 MHz, 30 MHz to 1 GHz, Vertical, N/A Orientation
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100 —

10001

Level (dBuv/m}

Start 30 MHz
| I

T T
—  Peak Trace

= Limit

Restricted Bands ]

MWMWWM

Center 515 MHz
I L

Stop 1000 MHz
L L

10m

Figure 45 - 914.75 MHz, 30 MHz to 1 GHz, Horizontal, N/A Orientation
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Frequency Level Limit Margin o Height N ) .
(MH2) (dBuv/m) | (dBuv/m) | (dB) Detector | Angle (°) (cm) Polarisation | Orientation
2744.312 48.94 53.98 5.04 CISPR 32 108 Vertical N/A
Average
CISPR .
3658.689 47.58 53.98 6.40 Average 300 105 Vertical N/A

Table 33 - 914.75 MHz - 1 GHz to 10 GHz

No other emissions were detected within 10 dB of the limit.

100.0

T T
— Peak Trace
= Limit

Restricted Bands |

| i vWWL“L“W

Start 1000 MHz Center 5500 MHz Stap 10000 MHz
L L L L I L L L L L L L I

15m

Level (dBuV/m}

Figure 46 - 914.75 MHz - 1 GHz to 10 GHz, Vertical, N/A Orientation - Peak
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1000 T T
— RMS Trace
= Limit
a0l Resticted Bands |
800
700F
T 600
3
E
2 500F 4
300F 1
2001
Start 1000 MHz Center 5500 MHz Stop 10000 MHz
15m

Figure 47 - 914.75 MHz - 1 GHz to 10 GHz, Vertical, N/A Orientation - Average

100.0 T T
— PeakTrace
—  Limit
000l Restricted Bands |
80.0F
00
7 600F
3
a
5 s00f ‘ 1
300 1
200F
Start 1000 MHz Center 5500 MHz Stap 10000 MHz
100 L . . I . I | . . L I . L I .
15m

Figure 48 - 914.75 MHz - 1 GHz to 10 GHz, Horizontal, N/A Orientation - Peak
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1000

T T
— RMS Trace
= Limit

Resticed Bands |

Level (dBuv/m}

RN e

Start 1000 MHz Center 5500 MHz Stop 10000 MHz
L I L I I L I I L L I L L I

15m

Figure 49 - 914.75 MHz - 1 GHz to 10 GHz, Horizontal, N/A Orientation - Average
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Frequency Level Limit Margin o Height - . .
(MHz) @Buv/m) | (@Buv/m) | (dB) Detector | Angle (°) (cm) Polarisation | Orientation
323.333 42.21 46.02 3.81 Q-Peak 53 110 Horizontal N/A
332.831 42.04 46.02 3.98 Q-Peak 289 100 Horizontal N/A

Table 34 - 927.25 MHz, 30 MHz to 1 GHz

No other emissions were detected within 10 dB of the limit.

1100

T T
—  Peak Trace

= Limit

1000 Restricted Bands ]

Level (dBuv/rm)
2

Start 30 MHz Center 515 MHz Stap 1000 MHz
L I L I ' L I I L L L L L L L

10m

Figure 50 - 927.25 MHz, 30 MHz to 1 GHz, Vertical, N/A Orientation
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100 —

10001

Level (dBuv/m}

Start 30 MHz
| I

T T
—  Peak Trace

Center 515 MHz
I L

Limit

Restricted Bands ]

Stop 1000 MHz
L L

10m

Figure 51 - 927.25 MHz, 30 MHz to 1 GHz, Horizontal, N/A Orientation
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Frequency Level Limit Margin o Height - . .

(MHz) @Buv/m) | (@Buv/m) | (dB) Detector | Angle (°) (cm) Polarisation | Orientation

2781.623 4994  |53.98 4.04 CISPR g3 100 Vertical N/A
Average
CISPR .

2781.685 47.33 53.98 6.65 Average 87 110 Horizontal N/A

3708.904 44.94 53.98 9.04 CISPR 126 120 Horizontal N/A
Average

3709.203 4491 53.98 9.07 CISPR 203 104 Vertical N/A
Average

4636.269 4802  |53.98 5.96 CISPR 14 227 Vertical N/A
Average

Table 35 -927.25 MHz - 1 GHz to 10 GHz

No other emissions were detected within 10 dB of the limit.

1000 T T
—  Peak Trace

= Limit

Resticted Bands |

Level (dBuv/rm)

Start 1000 MHz Center 5500 MHz Stap 10000 MHz
0 L I L I I L I I L L I L I I

15m

Figure 52 - 927.25 MHz - 1 GHz to 10 GHz, Vertical, N/A Orientation - Peak
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1000

T T
— RMS Trace
= Limit

Resticed Bands |

Level (dBuv/m}

Start 1000 MHz

Center 5500 MHz
L I I

Stop 10000 MHz
L I

15m

Figure 53 - 927.25 MHz - 1 GHz to 10 GHz, Vertical, N/A Orientation - Average

100.0

—  Peak Trace
—  Limit

Resticted Bands |

Level (dBuv/rm)

Start 1000 MHz
0 L

Center 5500 MHz
I | .

Stap 10000 Mz
I I

15m

Figure 54 - 927.25 MHz - 1 GHz to 10 GHz, Horizontal, N/A Orientation - Peak
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1000

T T
— RMS Trace
= Limit

Resticed Bands |

Level (dBuv/m}

Start 1000 MHz Center 5500 MHz Stop 10000 MHz
L I L I I L I I L I L L I

15m

Figure 55 - 927.25 MHz - 1 GHz to 10 GHz, Horizontal, N/A Orientation - Average

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in § 15.209(a) is not required. In addition, 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)

ISED RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.

In addition, radiated emissions which fall in the restricted bands, as defined in RSS-GEN, clause
8.10, must also comply with the radiated emission limits specified in RSS-GEN clause 8.9.
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2.8.8

Test Location and Test Equipment Used

This test was carried out in EMC Chamber 12.

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Antenna with attenuator
(Bilog, 30 MHZ to 3 GH2) Schaffner CBL6143 287 24 14-Oct-2022
DC Power Supply Hewlett Packard 6269B 1909 - TU
Comb Generator Schaffner RSG1000 3034 - TU
Test Receiver Rohde & Schwarz ESU40 3506 12 18-Mar-2022
True RMS Multimeter Fluke 179 4006 12 29-Mar-2023
Cable (K-Type to K-Type, | gct cables KPS-1501-2000- | 4526 |6 06-Mar-2022
2m) KPS
. ) N WHKX12-1290-
High Pass filter Wainwright 1500-18000-80SS 4961 12 25-Mar-2022
. ) — WHKX12-1290-
High Pass filter Wainwright 1500-18000-80SS 4962 12 19-May-2023
f";‘%'e (N-Type to N-Type, | posenberger LU7-036-1000 5031 |12 23-3ul-2022
Emissions Software TUV SUD EmXV3.1.4 5125 - Software
Preamplifier (30dB 1GHz | g0 varzbeck BBV 9718 C 5261 |12 08-Apr-2023
to 18GHz)
gﬁ;/)'\mp"f'er (1GHz1018 | 5o warzbeck BBV 9718 C 5350 |12 22-Sep-2022
gf}r:’)'e (N-Type to N-Type, | rojadyne PR90-088-8MTR | 5450 |6 08-Mar-2022
g::ge (N-Type to N-Type, | rojadyne PR9O0-088-8MTR  |5450 |6 06-Oct-2022
Thermo-hygro-Barometer | PCE Instruments PCE-THB-40 5472 12 25-Mar-2023
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5481 12 31-Mar-2022
Cable (K-Type to K-Type, MWX241- Anr.
1m) Junkosha 01000KMSKMS/A 5511 12 14-Apr-2023
Antenna (DRG, 1 GHz 10| gopyarzbeck BBHA9120B 5611 |12 15-Oct-2022
10.5 GHz)
Turntable & Mast
Controller Maturo Gmbh NCD/498/2799.01 5612 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 5613 - TU
Turntable Maturo Gmbh Turntable 1.5 SI-2t 5614 - TU
Antenna (Bi-Log, 30 MHz | ..o, CBL6111D 5615 |24 16-Oct-2022
to 1 GHz)
Screened Room (12) MVG EMC-3 5621 36 11-Aug-2023
Test Receiver Rohde & Schwarz ESW44 5914 12 21-Feb-2023
Table 36

TU - Traceability Unscheduled
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2.9
2.91

2.9.2

293

294

295

Authorised Band Edges
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d)
ISED RSS-247, Clause, 5.5

Equipment Under Test and Modification State

FR 9380 (8-port FCC), S/N: 10510422-0074 - Modification State O

Date of Test

07-February-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.10.4.
Environmental Conditions

Ambient Temperature  22.9 °C
Relative Humidity 40.0 %
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2.9.6 Test Results

RFID Transceiver

Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF Input Z: 50 Q

)

Coupling: AC
Align: Auto

Corrections: Off

NFE: Adaptive

') Feb 07, 2022
o | 2:5849PM

Spectrum Analyzer 2
Swept SA

#Atten: 30dB

Freq Ref: Ext (S)

Spectrum Analyzer 3
Occupied BW

PNO: Best Wide  Avg Type: Log-Power
Gate: Off Avg|Hold=>100/100
IF Gain: Low Trig: Free Run

Sig Track: Off

Ref Lvl Offset 20.28 dB
Ref Level 40.28 dBm

#Video BW 300 kHz

Mode Frequency (MHz) Band Edge Frequency (MHz) Level (dBc)

Static 902.75 902.00 62.52

Hopping 902.75 902.00 67.77

Static 927.25 928.00 65.06

Hopping 927.25 928.00 65.27
Table 37

Spectrum Analyzer 4
Swept SA

Span 3.000 MHz
Sweep 1.00 ms (1001 pts),

Q] OO0 ¥
'::L‘dDD LA

Figure 56 - Static, 902.75 MHz - Measured Frequency 902.00 MHz
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Spectrum Analyzer 1
Swent SA
KEYSIGHT Input RF
Coupling: AC Corrections: Off
D Align: Auto Freq Ref: Ext (S)
NFE: Adaptive

Spectrum Analyzer 2
Swept SA

Input Z: 50 Q #Atten: 30 dB

Preamp: Off

1 Spectrum
Scale/Div 10 dB

Center 902.00 MHz
#Res BW 100 kHz

R

Spectrum Analyzer 3
Swept SA

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold:>100/100
Trig: Free Run

Ref Lvl Offset 20.28 dB
Ref Level 40.28 dBm

e
i

#Video BW 300 kHz $pan 60.00 MHz

Sweep 1.00 ms (1001 pts),
Qe |00 ¥
':: L‘ﬂ EEEPAN

Figure 57 - Hopping, 902.75 MHz - Measured Frequency 902.00 MHz

Spectrum Analyzer 1 Spectrum Analyzer 2
Swept SA

Input Z: 50 Q

Corrections: Off

Freq Ref: Ext (S)

NFE: Adaptive

#Atten: 30dB
Preamp: Off

KEYSIGHT Input RF

Coupling AC
Align: Auto

Center 928.000 MHz
#Res BW 100 kHz

4 W75

Spectrum Analyzer 3
Swept SA
PNO: Best Wide  Avg Type: Log-Power -
Gate: Off Avg|Hold:>100/100 *

IF Gain: Low Trig: Free Run
Sig Track: Off

Spectrum Analyzer 4
Swept SA

Ref Lvl Offset 20.28 dB
Ref Level 40.28 dBm

#Video BW 300 kHz

Span 3.000 MHz
Sweep 1.00 ms (1001 pts),

Q] OO0 ¥
'::L‘QDD LA

Figure 58 - Static, 927.25 MHz - Measured Frequency 928.00 MHz
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Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3
Swent SA Swept SA Swept SA
KEYSIGHT !nput RF Input Z: 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:»100/100
l:) Align: Auto Freq Ref: Ext (S) IF Gain: Low Trig: Free Run
NFE: Adaptive Sig Track: Off

i S Ref Lv| Offset 20.28 dB
Scale/Div 10 dB Ref Level 40.28 dBm

1A2

A

|‘|'|[l'“”w“w")\'l'\"’

Center 928.00 MHz #Video BW 300 kHz $pan 60.00 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts),

"] Feb 07, 2022 Qe |00 ¥
=l '\ F . ? ::09:34PM " L‘d EEEPAN

Figure 59 - Hopping, 927.25 MHz - Measured Frequency 928.00 MHz

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. 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 below the fundamental instead of 20 dB.

ISED RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.
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Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

©

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Multimeter Iso-tech IDM101 2424 12 20-Jan-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 30-Jul-2022
EXA Keysight Technologies N9010B 4968 24 19-Jan-2024
Network Analyser Keysight Technologies E5063A 5018 12 30-Jul-2022
,\E/I'gggl‘;”'c Calibration Keysight Technologies 85093C 5188 |12 22-Jul-2022
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 12 09-Jul-2022
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022
Attenuator 5W 20dB DC- AT40A-4041-D18-
18GHz Aaren 20 5500 12 14-Apr-2022
AC Programmable Power |z, IT7324 5207 |- O/P Mon
Supply
Table 38

O/P Mon — Output monitored using calibrated test equipment.
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3 Photographs

3.1 Test Setup Photographs

Figure 60 - AC Line Conducted Emissions
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Figure 61 - AC Line Conducted Emissions
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Figure 62 - Test Setup - 30 MHz to 1 GHz
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Figure 63 - Test Setup - 1 GHz to 10 GHz
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4 Measurement Uncertainty

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

Test Name Measurement Uncertainty

AC Power Line Conducted Emissions 150 kHz to 30 MHz, LISN, + 3.7 dB

Frequency Hopping Systems - Average Time of

Occupancy

Frequency Hopping Systems - Channel Separation 13.325 kHz

Frequency Hopping Systems - Number of Hopping

Channels

Frequency Hopping Systems - 20 dB Bandwidth 5.864 kHz

Maximum Conducted Output Power +1.38dB

Conducted Spurious Emissions from the Antenna Port 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB

Spurious Radiated Emissions 30 MHz to 1 GHz: +5.2 dB
1 GHz to 40 GHz: + 6.3 dB

Authorised Band Edges 30 MHz to 1 GHz: + 5.2 dB

1 GHz to 40 GHz: £+ 6.3 dB

Table 39

Measurement Uncertainty Decision Rule — Accuracy Method

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115:2007, Clause 4.4.3 and 4.5.1. (Procedure 2). The measurement results are directly
compared with the test limit to determine conformance with the requirements of the standard.

Risk: The uncertainty of measurement about the measured result is negligible with regard to the
final pass/fail decision. The measurement result can be directly compared with the test limit to
determine conformance with the requirement (compare IEC Guide 115). The level of risk to falsely
accept and falsely reject items is further described in ILAC-G8.
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