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TEST CERTIFICATE

Wireless Base Station Module

GDL2V2

Countermast Technology (Dalian) Co., Ltd.

Building 7#, Zhongging Industrial Park, Dalian Area of China Polit Free
Trade Zone, Liaoning Province, China, 116600

2.4 GHz RF transceiver
X4K-GDWLABSO01
8880A-GDWLABSO01

Automatic Technology Australia Pty.Ltd.

6-8 Fiveways Boulevard, Keysbhorough, Victoria 3173, Australia
+61 39791 0275

Nikolai Klepikov

Nikolai.Klepikov@ata-aust.com.au

FCC Part 15, Subpart C, Section 15.247 Operation within the bands
902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz

ISED RSS-247, Issue 2, Section 5 Standard specifications for

frequency hopping systems and digital transmission systems

operating in the bands 902-928 MHz, 2400-2483.5 MHz and 5725-

5850 MHz

The Wireless Base Station Module complied with the applicable
requirements of the above standards. Refer to Report M2111032-3 for
full details.

25 January 2022 - 17 February 2022

17 March 2022

———— >
lan Paul Ng

| hereby certify that the device(s) described herein were tested as
described in this report and that the data included is that which was
obtained during such testing.

Authorised Signatory: Wilson Xiao
Lead Engineer - Radio

Issued by: EMC Technologies Pty. Ltd.,
176 Harrick Road, Keilor Park, VIC, 3042, Australia.
Phone: +61 3 9365 1000

E-mail: emc-general@emctech.com.au Web: www.emctech.com.au
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1 TEST SUMMARY
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Sec. | Description FCC ISED Result(s)
6.1 | Antenna Requirement §15.203 RSS-Gen 6.8 Complied
6.2 | Restricted Bands of Operation §15.205 RSS-Gen 8.10 Complied
6.3 | Conducted Limits §15.207 RSS-Gen 8.8 Not Applicable
6.4 | Radiated emission limits; general requirements | §15.209 RSS-Gen 8.9 Complied
6.5 | 20 dB Bandwidth §15.247(a)(1) | RSS-247 5.1(a) Complied
6.6 | Carrier Frequency Separation §15.247(a)(1) | RSS-247 5.1(b) Complied
6.7 | Number of Hopping Frequencies §15.247(a)(1) | RSS-247 5.1(d) Complied
6.8 | Average Time of Occupancy 8§15.247(a)(1) | RSS-247 5.1(d) Complied
6.9 | Peak Output Power §15.247(b) RSS-2475.4 Complied
6.10 | Out-of-Band/Spurious Emissions §15.247(d) RSS-2475.5 Complied
6.11 | Band-Edge Emission Measurements §15.247(d) RSS-2475.5 Complied
6.12 | Maximum Permissible Exposure 8§15.247(i) RSS-102 Complied
6.13 | Occupied Bandwidth — 99% power §15.215 RSS-Gen 6.7 Complied

2  TEST FACILITY

2.1 General

EMC Technologies Pty Ltd is accredited by the FCC as a test laboratory able to perform
compliance testing for the public. EMC Technologies Pty Ltd has also been designated as a
Conformity Assessment Body (CAB) by Australian Communications and Media Authority
(ACMA) under the APECTEL MRA and is designated to perform compliance testing on
equipment subject to Declaration of Conformity (DoC) and Certification under Parts 15 and 18
of the FCC Commission’s rules — Registration Number 494713 & Designation number
AU0001.

EMC Technologies Pty Ltd is also an ISED Canada recognized testing laboratory — ISED
company number: 3569B and CAB identifier number: AUOOOL.

2.2 Test Laboratory/Accreditations

NATA is the Australian National laboratory accreditation body and has accredited EMC
Technologies to operate to the IEC/ISO17025 requirements. A major requirement for
accreditation is the assessment of the company and its personnel as being technically
competent in testing to the standards. This requires fully documented test procedures,
continued calibration of all equipment to the National Standard at the National Measurements
Institute (NMI) and an internal quality system similar to ISO 9002. NATA has mutual recognition
agreements with the National Voluntary Laboratory Accreditation Program (NVLAP) and the
American Association for Laboratory Accreditation (A2LA).

All testing in this report has been conducted in accordance with EMC Technologies’ scope of
NATA accreditation to ISO 17025 for both testing and calibration and ISO 17020 for Inspection
— Accreditation Number 5292.

The current full scope of accreditation can be found on the NATA website: www.nata.com.au

SR
N\ /¢ : .
\{»\\\\_9/%2 This document shall not be reproduced except in full.
N e

JlacWRA NATA

Dl Accreditation No.5292



http://www.nata.com.au/

= EMC

Technologies

M

)

Page 8 of 36

3 TEST EQUIPMENT CALIBRATION

Measurement instrumentation and transducers were calibrated in accordance with the
applicable standards by an independent NATA registered laboratory such as Keysight
Technologies (Australia) Pty Ltd or the National Measurement Institute (NMI) or in-house. All

equipment calibration

Measurements Institute.

is traceable to Australian national

Report No. M2111032-3

standards at the National

Sn: 27319 (C-273)

Equipment Make/Model/Serial Number Last Cal. Due Date Cal.
Type dd/mm/yyyy | dd/mm/yyyy | Interval
Chamber Frankonia SAC-3-2 10/08/2020 | 10/08/2023 | 3 Year

(R-144)

. R&S ESW26 “

EMI Receiver Sn: 101306 (R-143) 21/06/2021 | 21/06/2022 | 1 Year
EMCO 6502 Active Loop Antenna »

Sn: 2021 (A-310) 31/08/2020 | 31/08/2022 | 2 Year
SUNOL JB1 “

Antennas Sn. A052518 (A-434) 13/11/2020 | 13/11/2022 | 2 Year
EMCO 3115 Horn Antenna *

Sn: 9501-4398 (A-406) 10/01/2022 | 10/01/2025 | 3 Year
ETS-Lindgren 3160-09 Horn Antenna -

Sn:66032 (A307) 30/04/2021 | 30/04/2024 | 3 Year
Huber & Suhner Sucoflex 104A -

Sn: 503055 (C-457) 26/11/2021 | 26/11/2022 | 1 Year
%3 Huber & Suhner Sucoflex 104A 1

Cables Sn: 800448 (C-520) 26/11/2021 | 26/11/2022 | 1 Year
Huber & Suhner Sucoflex 104A 29/06/2021 | 29/06/2022 | 1 Yeart

Note *1. Internal NATA calibration.
Note *2. External NATA / A2LA calibration.
Note *3. Cables are verified before measurements are taken.

4 MEASUREMENT UNCERTAINTY

EMC Technologies has evaluated the equipment and the methods used to perform the
emissions testing. The estimated measurement uncertainties for emissions tests shown within
this report are as follows:

Radiated Emissions:

9 kHz to 30 MHz

30 MHz to 300 MHz
300 MHz to 1000 MHz
1 GHz to 18 GHz

18 GHz to 40 GHz

Peak Output Power:

+4.1 dB
+5.1dB
+4.7 dB
+4.6 dB
+4.6 dB
+1.5dB

The above expanded uncertainties are based on standard uncertainties multiplied by a
coverage factor of k=2, providing a level of confidence of approximately 95%.

Application of measurement uncertainty for this report:

The referenced uncertainty standard specifies that determination of compliance shall be
based on measurements without taking into account measurement instrumentation
uncertainty. However, the measurement uncertainty shall appear in the test report.

T
N2
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5 Device Details
(Information supplied by the Client)

5.1 EUT (Transmitter) Details

Radio: 2.4 GHz RF transceiver
Frequency band: 2400 — 2483.5 MHz
Number of Channels: 16

Low Channel: 2405 MHz
Operating Frequency: Mid Channel: 2440 MHz
High Channel: 2480 MHz

Modulation: GFSK
Antenna: %, wavelength monopole, soldered to PCB
Antenna gain: -1.0 dBi

5.2 EUT (Host) Details

Test Sample: Wireless Base Station Module
Model Number: GDL2V2
Supply Rating: 5VDC, 30mA

5.3 Test Configuration

Testing was performed with the EUT’s Transceiver set to transmit continuously at Low Channel
(2405 MHz), Mid Channel (2440 MHz) and High Channel (2480 MHz) or normal Hopping On
mode.

5.4 Modifications

No modifications were required to achieve compliance.

5.5 Deviations from the Standard

No deviation from the standard.

w1y . .
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6 RESULTS

6.1 §15.203/ RSS-Gen 6.8 Antenna Requirement
The test sample’s radio module incorporates a ¥4 wavelength monopole which is soldered to
PCB and cannot be replaced by another type.

Antenna Type: % wavelength monopole
Antenna Peak Gain: -1.0 dBi
Connector: N/A, soldered to PCB

The above installation will prevent any unauthorised switching of antennas.

6.2 §15.205/ RSS-Gen 8.10/ RSS-247 3.3 Restricted Bands of Operation

The provisions of the §15.205/ RSS-Gen 8.10/ RSS-247 3.3 restricted bands of operation and
815.209 radiated emissions limits have been met, refer to section 6.10.

6.3 §15.207/ RSS-Gen 8.8 Conducted Limits
The device is battery powered (DC) and does not connect directly to the AC mains network.

Test was not applicable.

6.4 §15.209/ RSS-Gen 8.9 Radiated Emission Limits; General
Requirements

The provisions of the §15.205/ RSS-Gen 8.10/ RSS-247 3.3 restricted bands of operation and
815.209/ RSS-Gen 8.9 radiated emissions limits have been met, refer to section 6.10.

6.5 §15.247(a)(1)/ RSS-247 5.1(a) 20 dB bandwidth

6.5.1 Test Procedure
The tests were performed in accordance with ANSI C63.10: 2013 Clause 6.9.

The 20 dB bandwidth was measured while the device was transmitting with typical modulation
applied. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised
when measuring the bandwidth.

6.5.2 Limits

In the band 2400-2483.5MHz, the maximum 20 dB Bandwidth is not specified.

6.5.3 Results
Table 6-1: 20 dB Bandwidth
Frequency (MHz) 20 dB Bandwidth (MHz)
2405 1.07
2440 1.05
2480 1.06
v, . .
N7, This document shall not be reproduced except in full.
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Graph 6-1: 20 dB bandwidth, 2405 MHz
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M1 1 2.48004 GHz 82.67 dBpV/m ndB 200 dB

Ti 1 2.4794955 GHz 62,57 dBuV/m  ndB down BW 1.06 MHz
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Graph 6-3: 20 dB bandwidth, 2480 MHz
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6.6 §15.247(a)(1)/ RSS-247 5.1(b) Carrier Frequency Separation

6.6.1 Test Procedure

The tests were performed in accordance to ANSI C63.10: 2013 clause 7.8.2.

6.6.2 Limits

Hopping channel carrier frequencies separated by a minimum of 25 kHz or two-thirds of the 20
dB bandwidth of the hopping channel, whichever is greater.

6.6.3 Results

Table 6-2: Carrier Frequency Separation

Carrier Frequency Separation

Limit

Results

5.05 MHz

2713 kHz

Complied
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Ref Level 112.00 dBiiv/m & RBW 2 MHz
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09:47:19 27.01.2022

Graph 6-4: Carrier Frequency Separation

6.7 §15.247(a)(1)(iii)/ RSS-247 5.1(d) Number of Hopping Frequencies

6.7.1 Test Procedure
The tests were performed in accordance to ANSI C63.10: 2013 clause 7.8.3.

6.7.2 Limits
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

6.7.3 Results
Table 6-3: Number of Hopping Frequencies

Number of Hopping Frequencies Limit Results

16 =15 Complied
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Ref Level 112.00 dBuv/m
& Att 10dB  SWT 1.01 ms
Input 1AC PS Qn
TOF Inputl "A4060135""CL131223"

n Spectrum

@ RBW 1 MHz
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Notch Off
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e 1Pk Max e 2Pk Clrw

2 Frequency Sweep
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Graph 6-5: Number of Hopping Frequencies

6.8 §15.247(a)(1)(iii)/ RSS-247 5.1(d) Average Time of Occupancy

6.8.1 Test Procedure
The tests were performed in accordance to ANSI C63.10: 2013 clause 7.8.4.

6.8.2 Limits

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

6.8.3 Results

Table 6-4: Average Time of Occupancy

Single Pulse | Number of hops in Number of hops in | Average Time of Occupancy | Limit Results
(ms) 0.2s period 6.4s period* (ms) (ms)
0.344 26 832 286.208 <400 Complied

*Note: Number of hops in the period specified in the requirements = (number of hops on
spectrum analyzer) x (period specified in the requirements / analyzer sweep time)

Time of Occupancy = 832 x 0.344 ms = 286.208 ms
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Graph 6-6: Single Pulse
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Graph 6-7: Number of hops in 0.2s period

SUED
WAL
"5 \_/
N
e

7 This document shall not be reproduced except in full.




= Page 16 of 36 Report No. M2111032-3

EMC

Technologies

.’)\\\\\\

6.9 §15.247(b)/ RSS-247 5.4 Peak Output Power

6.9.1 Test Procedure

The maximum peak conducted output power was measured in accordance to ANSI C63.10:
2013 clause 7.8.5

6.9.2 Limits
The maximum peak conducted output power at 2400-2483.5 MHz is 0.125 Watt.

6.9.3 Results
Table 6-5: Maximum Peak Power

Freq Conducted Output Power -
MH . Limit (W) Results
(MHz) (dBm) (W)
2405 -0.97 0.000799 0.125 Complied
2440 -2.50 0.000562 0.125 Complied
2480 -4.70 0.000338 0.125 Complied
MultiView Receiver n Spectrum u -
Ref Level 5.00 dBm @ RBW 2 MHz
® Att 10dB SWT 1.01ms VBW S5MHz Mode Auto Sweep Frequency 2.4050000 GHz

Input 1AC PS On Notch Off

TOF Inputl "42910123"
e 1Pk Max e 2Pk Clrw

w1 M1[1] -0.97 dBm
od T 4047200 GHZ

1 Frequency Sweep

-10 dBm

-20 dBm m(‘
1l

L

-40 dem

L bt o Al oL IMﬁfW " 1 "‘ I
A O 2 ey
-60 dem i :
-70 dem

-50 dem

-50 dem

CF 2.405 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz

) 17.02.2022
redeiation o soF atgumsnt.Conssier 0.2 el tvstur < vessores.. N~ o [

09:50:27 17.02.2022

Graph 6-8: Maximum Peak Power, 2405MHz
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MultiView Receiver n Spectrum n
Ref Level 5.00 dBm ® RBW 2 MHz
& At 10dB SWT 1.01ims VBW S5MHz Mode Auto Sweep
Input 1AC PS On Notch Off

TOF Inputl "42910123"

1 Frequency Sweep

Report No. M2111032-3
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Graph 6-9: Maximum Peak Power, 2440MHz
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Graph 6-10: Maximum Peak Power, 2480MHz
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6.10 §15.247(d)/ RSS-247 5.5 Out-of-Band/Spurious Emission

6.10.1 Test procedure

Radiated out-of-band/spurious emissions measurements were performed in a semi-anechoic
chamber compliant with ANSI C63.4: 2014.

The test frequency range was sub-divided into smaller bands with the defined resolution
bandwidths to permit reliable display and identification of emissions.

Frequency range Measure.ment Mea_surement
(MH2) Bandwidth Distance Antenna
(kHz) (m)
0.009 t0 0.150 02 3 0.6 metre loop antenna
0.150 to 30 9 3 '
30 to 1000 120 3 Biconilog hybrid
1000 to 18 000 1000 3 Standard gain or broadband
18 000 to 40 000 1000 1 horn

EUT was set at a height of 0.8 m for measurements below 1000 MHz and set at a height of 1.5
m for measurements above 1000 MHz.

The sample was slowly rotated with the spectrum analyser set to Max-Hold. This was performed
for at least two antenna heights. When an emission was located, it was positively identified and
its maximum level was found by rotating the automated turntable and by varying the antenna
height. For below 1000 MHz the emissions were measured with a Quasi-Peak detector, and for
above 1000 MHz the emissions were measured with Peak and Average detectors.

EUT was investigated on all three axes (X, y, and z). Only measurements on the worst axis are
presented.

The measurement data for each frequency range was corrected for cable losses, antenna
factors and preamplifier gain. This process was performed for both horizontal and vertical
polarisations of the measurement antenna.

6.10.2 Evaluation of field strength

Field strengths were calculated automatically by the software using pre-stored calibration data.
The method of calculation is shown below:

E=V+AF-G+L

Where: E = Radiated Field Strength in dBuV/m.
V = EMI Receiver Voltage in dBuV.
AF = Antenna Factor in dB/m (stored as a data array).
G = Preamplifier Gain in dB (stored as a data array).
L = Cable loss in dB (stored as a data array of Insertion Loss versus frequency).

6.10.3 Limits

The limit applied is in accordance with the out-of-band/spurious emissions limit defined in
§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.

However, the general limits of §15.209 apply for the restricted bands of operation defined in
§15.205.
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6.10.4 Transmitter Spurious Emissions: 9 kHz to 30 MHz

All emissions measured in the frequency band 9kHz - 30MHz complied with the requirements

of the standard.

B&D Keysborough

Base station
2405MHz

Job No: M2111032
Radiated Emissions (dBuVim) Test Date:

#=Ambient ~= QP Value

Limit1: FCC15209 FCC PART 15.209 3mtr LMTS

Trace 2: Perpendicular

Trace 3: Parallel

Trace 4: GND

Test Officer:-Plot date:02-15-2022 11:31:22
t:A3100822E ¢1:CL131222 c2:NONE p:NONE a:
Site ID:

WintstRS:32.8-Wplt:164.34-Rx:R&S ESW-26,1328.4100

Room 13 Radiated 3 meter Matt
Graph No. 35

1400
130.0( T
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T70.0
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0ol
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Graph 6-11: Transmitter Spurious Emissions, 9 kHz — 30 MHz, 2405 MHz

No peaks were measured within 10 dB of the limit.

B&D Keysborough

Base station

2440MHz

Job No: M2111032
Test Date:

Radiated Emissions (dBuVim)
#=Ambient ~=QP Value

Limiti: FCC15209 FCC PART 15.209 3mtr LMTS

Trace 2: Perpendicular

Trace 3: Parallel

Trace 4: GND

Test Officer:-Plot date:02-15-2022 11:34:03
t:A3100822E c1:CL131222 c2:NONE p:NONE a:
Site ID:

WintstRS:32.8-Wplt:164.34-Rx:R& S ESW-26,1328.4100

Room 13 Radiated 3 meter Matt
Graph No. 36
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Graph 6-12: Transmitter Spurious Emissions, 9 kHz — 30 MHz, 2440 MHz

No peaks were measured within 10 dB of the limit.
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B&D Keysborough Limitt: FCC15209 FCC PART 15.209 3mtr LMTS
Base station Trace 2: Perpendicular
2480MHz Trace 3: Parallel
. Tr 4: GND
i o Job No: M2111032 Test Officer:Plot date:02-15-2022 11:35:23 WINtStRS:32.8-WPIt: 164.34-RX:RE S E SW-28,1328.4100
Radiated Emissions (dBuVim) TestDate: ©A3100822E c1:CL131222 c2:NONE p:NONE a: Room 13 Radiated 3 meter Matt
#=Ambient ~=QP Value Site ID: Graph No. 37
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Graph 6-13: Transmitter Spurious Emissions, 9 kHz — 30 MHz, 2480 MHz

No peaks were measured within 10 dB of the limit.

6.10.5 Transmitter Spurious Emissions: 30 - 1000 MHz

All emissions measured in the frequency band 30 — 1000 MHz complied with the requirements
of the standard.

B&D Keysborough Limit1: FCC15209 FCC PART 15.209 3mtr LMTS

Base station Trace 2: Vertical Emissions
2405MHz Trace 3: Horizontal Emissions

Job No: M2111032

Radiated Emissions (dBuVim) TostDate: TAASA1I22 C1-CLI 31222 2ENONE PIHONE 2 Betow 1 ot | TI1B4IRXRAS ESHL28,1328.4100
# = Ambient ~ = QP Value Site ID: Graph No. 26
700
60.0
50.0 ’/
40.0
30.0| 1
20.0
10.0
0.0 A
30 100 1000
Frequency (MHz)
Graph 6-14: Transmitter Spurious Emissions, 30 — 1000 MHz, 2405 MHz
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Table 6-6: Transmitter Spurious Emissions, 30 — 1000 MHz, 2405 MHz

Frequency Quasi Peak
Peak (MHz) Polarisation Level Limit Margin
(dBuV/m) | (dBuV/m) (dB)
1 44.22 Vertical 16.2 40.0 -23.8

B&D Keysborough

Base station

Limit1: FCC15209

Trace 2: Vertical Emissions

FCC PART 15.209 3mtr LMTS

2440MHz Trace 3: Horizontal Emissions
Job No: M2111032
. et o Test Officer:-Plot date:02-15-2022 11:42:26 WintstRS:32.8-WpIt:164.34-Rx:R& S ESW-26,1328.4100

Radiated Emissions (dBuVim) Test Date: :A4341122 €1:CL131222 ¢ZNONE p:NONE a: Below 1 GHz

#=Ambient ~=QP Value Site ID: Graph No. 27
70.0
60.0
50.0
40.0

0.0 A

30

100
Frequency (MHz)

Graph 6-15: Transmitter Spurious Emissions, 30 — 1000 MHz, 2440 MHz

Table 6-7: Transmitter Spurious Emissions, 30 — 1000 MHz, 2440 MHz

Frequenc Quasi Peak
Peak (l(\q/le) Y| Polarisation Level Limit Margin
(dBpV/m) | (dBpV/m) (dB)
1 44.95 Vertical 11.9 40.0 -28.1
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B&D Keysborough Limit1: FCC15209 FCC PART 15.209 3mtr LMTS

Base station Trace 2: Vertical Emissions
2480MHz Trace 3: Horizontal Emissions

Job No: M2111032

" P - Test Officer:-Plot date:02-15-2022 12:03:05 WiNtstRS:32.8-WpIt:164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) Test Date: A4341122 €1:CL131222 ¢ZZNONE p:NONE a: Below 1 GHz P
#=Ambient ~= QP Value Site ID: Graph No. 28
T70.0
60.0
50.0 ’/
40.0

0.0]!

30 100 1000
Frequency (MHz)

Graph 6-16: Transmitter Spurious Emissions, 30 — 1000 MHz, 2480 MHz

No peaks were measured within 10 dB of the limit.

6.10.6 Transmitter Spurious Emissions: 1 - 18 GHz

All emissions measured in the frequency band 1 — 18 GHz complied with the requirements of
the standard.

Peak Measurement:

B&D Keysborough Limit1: FCC15209Pk FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr

Base Station Trace 2: Vertical Emissions
2405MHz Trace 3: Horizontal Emissions

" L ;'DhDND: M2111032 Test Officer:-Plot date:02-15-2022 12:55:12 WintstRS:32.8-Wplt: 164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) st Date: 4060125 ¢1:CL131222 c2NONE p:A2881222 a: Above 1 GHz
#=Ambient ~= QP Value Site ID: Graph No. 1
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Graph 6-17: Transmitter Spurious Emissions, 1 — 18 GHz, 2405 MHz, Peak
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Table 6-8: Transmitter Spurious Emissions, 1 — 18 GHz, 2405 MHz, Peak

Peak
Peak Fr?ﬁﬂl:_'ezr;cy Polarisation Level Limit Margin
(dBuV/m) | (dBuV/m) (dB)
*1 2405.06 Vertical -- -- --
2 4810.09 Vertical 54.4 74.0 -19.6
*3 2405.04 Horizontal -- -- --

*Note: Peaks above the limit are the fundamental transmission and not subject to the spurious
emissions limit of the standard

B&D Keysborough Limit1: FCC16209Pk FCC PART 16.209, 1-18GHz@3mtr, 18-40GHz@1mtr
Base Station Trace 2: Vertical Emissions
2440MHz Trace 3: Horizontal Emissions
Job No: M2111032
- P Test Officer:-Plot date:02-15-2022 13:43:53 WINtstRS:32.8-WpIt:164.34-Rx:R& S ESW-26,1328.4100
Radiated Emissions (dBuVim) Test Date: :A4060125 c1:CL131222 cZNONE p:A2881222 a: Above 1 GHz i
#=Ambient ~=QP Value Site ID: Graph No. 2
120.0(!
1100/
i 3
100.0
90.0
80.0
70.0
4
v
60.0 T
50.0 W
40.0
30.0
i A A
20.0 1000 10000 18000

Frequency (MHz)
Graph 6-18: Transmitter Spurious Emissions, 1 — 18 GHz, 2440 MHz, Peak

Table 6-9: Transmitter Spurious Emissions, 1 — 18 GHz, 2440 MHz, Peak

Frequency L Pe_ak_ :
Peak (MHz) Polarisation Level Limit Margin
(dBpuV/m) | (dBpV/m) (dB)
*1 2440.04 Vertical -- -- --
2 4880.11 Vertical 52.7 74.0 -21.3
*3 2440.04 Horizontal -- -- --
4 4880.28 Horizontal 59.3 74.0 -14.7

*Note: Peaks above the limit are the fundamental transmission and not subject to the spurious
emissions limit of the standard.
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Limiti: FCC15209Pk

Report No. M2111032-3

FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr

B&D Keysborough
Base Station Trace 2: Vertical Emissions
2480MHz Trace 3: Horizontal Emissions
Job No: M2111032
. L - Test Officer:-Plot date:02-15-2022 14:01:59 WintstRS:32.8-Wplt:164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) Test Date: :A4060125 c1:CL131222 C2Z:NONE p:A2881222 a: Above 1 GHz i
#=Ambient ~=QP Value Site ID; Graph No. 3
120.0|!
110.0
3
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20.0

1000
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Graph 6-19: Transmitter Spurious Emissions, 1 — 18 GHz, 2480 MHz, Peak

Table 6-10: Transmitter Spurious Emissions, 1 — 18 GHz, 2480 MHz, Peak

18000

Frequency L Pegk_ :
Peak (MHz) Polarisation Level Limit Margin
(dBuV/m) | (dBuV/m) (dB)
*1 2480.05 Vertical -- -- --
2 4960.11 Vertical 51.1 74.0 -22.9
*3 2480.08 Horizontal -- -- --
4 4960.14 Horizontal 56.2 74.0 -17.8
5 9921.38 Horizontal 50.8 74.0 -23.2

*Note: Peaks above the limit are the fundamental transmission and not subject to the spurious

emissions limit of the standard.
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Average Measurement:

B&D Keysborough

Base Station
2405MHz

Radiated Emissions (dBuVim)
~ = QP Value

#=Ambient

Job No: M2111032

Test Date:

Page 25 of 36

Limiti: FCC15209Av

Trace 2: Vertical Emissions
Trace 3: Horizontal Emissions

Test Officer:-Plot date:02-15-2022 14:21:48

1:A4060125 ¢1:CL131222 ¢2:NONE p:A2881222 a:

Site ID:

Report No. M2111032-3

FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr

WintstRS:32.8-Wplt:164.34-Rx:R& § ESW-26,1328.4100
Above 1 GHz

Graph No. §

110.0
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50.0
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30.0 M
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"

1000

Frequency (MHz)

10000
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Graph 6-20: Transmitter Spurious Emissions, 1 — 18 GHz, 2405 MHz, Average

Table 6-11: Transmitter Spurious Emissions, 1 — 18 GHz, 2405 MHz, Average

Frequency L Averag_e :
Peak (MHz) Polarisation Level Limit Margin
(dBuV/m) | (dBpV/m) (dB)
1 4810.36 Vertical 42.2 54.0 -11.8
*2 2405.21 Horizontal -- -- --
3 4810.44 Horizontal 51.8 54.0 -2.2
4 1202.62 Horizontal 35.2 54.0 -18.8

*Note: Peak 2 is the fundamental transmission and not subject to the spurious emissions limit

of the standard
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B&D Keysborough Limit1: FCC15209Av FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr
Base Station Trace 2: Vertical Emissions
2440MHz Trace 3: Horizontal Emissions
Job No: M2111032
. L N Test Officer:-Plot date:02-15-2022 14:28:50 WintstRS:32.8-WpIt:164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) TestDate: 144060125 ¢1:CL131222 cZNONE p:A2881222 a: Above 1 GHz i
#=Ambient ~= QP Value Site ID: Graph No. 6
110.0
2
v
100.0
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3
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1
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{ 4 4
“l | M ‘
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A A A
20.0 550 10000 18000
Frequency (MHz)

Graph 6-21: Transmitter Spurious Emissions, 1 — 18 GHz, 2440 MHz, Average

Table 6-12: Transmitter Spurious Emissions, 1 — 18 GHz, 2440 MHz, Average

Frequency L Aver.ag-e :
Peak (MH2) Polarisation Level Limit Margin
(dBuV/m) | (dBuV/m) (dB)
1 4880.37 Vertical 43.0 54.0 -11.0
*2 2440.21 Horizontal -- -- --
3 4880.36 Horizontal 50.6 54.0 -3.4
4 1220.12 Horizontal 33.9 54.0 -20.1

*Note: Peak 2 is the fundamental transmission and not subject to the spurious emissions limit
of the standard.
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B&D Keysborough Limit1: FCC15209Av FCC PART 15.209, 1-18GHz@3mtr, 18-80GHz@1mtr
Base Station Trace 2: Vertical Emissions
2480MHz Trace 3: Horizontal Emissions
Job No: M2111032
. L N Test Officer:-Plot date:02-15-2022 14:35:16 WintstRS:32.8-WpIt:164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) TestDate: 44060125 ¢1:CL131222 c2:NONE p:A2881222 a: Above 1 GHz P
#=Ambient _~= QP Value Site ID: Graph No. 4
Z
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{ A & A
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Graph 6-22: Transmitter Spurious Emissions, 1 — 18 GHz, 2480 MHz, Average

Table 6-13: Transmitter Spurious Emissions, 1 — 18 GHz, 2480 MHz, Average

Frequency L Aver_ag_e :
Peak (MH2) Polarisation Level Limit Margin
(dBuV/m) | (dBuV/m) (dB)
*1 2480.23 Vertical -- -- --
*2 2480.22 Horizontal -- -- --
3 4960.45 Horizontal 50.2 54.0 -3.8
4 9921.40 Horizontal 42.0 54.0 -12.0

*Note: Peaks 1 and 2 are the fundamental transmission and not subject to the spurious
emissions limit of the standard
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6.10.7 Transmitter Spurious Emissions: 18 — 26 GHz

All emissions measured in the frequency band 18 — 26 GHz complied with the requirements of
the standard.

Peak Measurement:

B&D Keysborough Limiti: FCC15209Pk FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr

Base station Trace 2: Vertical Emissions
2405MHz Trace 3: Horizontal Emissions

. P ;'DhnND: M2111032 Test Officer:-Plot date:02-15-2022 14:55:40 WintstRS:32.8-Wplt:164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) est Date: t:A3070423-H ©1:02730622 c2:NONE p:NONE a: room13 rad 18-40GHZ
#=Ambient ~=QP Value Site ID: Graph No. 19

110.0

100.0

70.0

50.0

40.0

30.0-

18000 26000
Frequency (MHz)

Graph 6-23: Transmitter Spurious Emissions, 18 — 26 GHz, 2405 MHz, Peak

No peaks were measured within 10 dB of the limit.

B&D Keysborough Limiti: FCC15209Pk FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr

Base station Trace 2: Vertical Emissions
2440MHz Trace 3: Horizontal Emissions

. P ;'DhnND: M2111032 Test Officer:-Plot date:02-15-2022 14:57:59 WintstRS:32.8-Wplt:164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) est Date: t:A3070423-H ©1:02730622 c2:NONE p:NONE a: room13 rad 18-40GHZ
#=Ambient ~=QP Value Site ID: Graph No. 21

110.0
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70.0
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30.0-
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Graph 6-24: Transmitter Spurious Emissions, 18 — 26 GHz, 2440 MHz, Peak

No peaks were measured within 10 dB of the limit.
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B&D Keysborough Limit1: FCC15209Pk FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr

Base station Trace 2: Vertical Emissions
2480MHz Trace 3: Horizontal Emissions

Job No: M2111032
" P - Test Officer:-Plot date:02-15-2022 14:59:03 ‘WintstRS:32.8-Wpit:164.34-Rx:R&S ESW-26,1328.4100
Radiated Emissions (dBuVim) Test Date: 1:A3070423-H ¢1:02730622 c2:NONE p:NONE a: room13 rad 18-40GHz
#=Ambient ~= QP Value Site ID: Graph No. 23

110.0

100.0

80.0

T70.0

s WMWMWMW‘MWW

40.0

30.0%-

18000 26000
Frequency (MHz)

Graph 6-25: Transmitter Spurious Emissions, 18 — 26 GHz, 2480 MHz, Peak

No peaks were measured within 10 dB of the limit.

Average Measurement:
B&D Keysborough Limit1: FCC15209Av FCC PART 156.209, 1-18GHz@3mtr, 18-40GHz@1mtr

Base station Trace 2: Vertical Emissions
2405MHz Trace 3: Horizontal Emissions

Job No: M2111032

Radiated Emissions (dBuVim) Tost Dt TAS070423 H ¢1/C2130873 € NONE PHONE 2 Toomts pat oy RAS ESH28 1928, 4100
#= Ambient ~ = QP Value Site ID: Graph No. 20

90.0

80.0

70.0

60.0

o0 W‘“‘W&M

40,0

30055000 ztmooi

Frequency (MHz)

Graph 6-26: Transmitter Spurious Emissions, 18 — 26 GHz, 2405 MHz, Average

No peaks were measured within 10 dB of the limit.
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B&D Keysborough Limit1: FCC15209Av FCC PART 15.209, 1-18GHz@3mtr, 18-80GHz@1mtr
Base station Trace 2: Vertical Emissions
2440MHz Trace 3: Horizontal Emissions
Job No: M2111032
Test Officer:-Plot date:02-15-2022 15:01:01 WINtstRS:32.8-Wplt:164.34-Rx:R&S, ESW-26,1328.4100
Radiated Emissions (dBuVim) TestDate: ©A3070423-H €1:C2730622 c2:NONE p:NONE a: room13 rad 154§cm
#=Ambient ~=QP Value Site ID: Graph No. 22
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40.0
30.0 5000 26000
Frequency (MHz)

Graph 6-27: Transmitter Spurious Emissions, 18 — 26 GHz, 2440 MHz, Average

No peaks were measured within 10 dB of the limit.

B&D Keysborough Limit1: FCC15209Av FCC PART 15.209, 1-18GHz@3mtr, 18-40GHz@1mtr
Base station Trace 2: Vertical Emissions
2480MHz Trace 3: Horizontal Emissions
Job No: M2111032 oy oy :32.9.1 " -
Radiated Emissions (dBuvim) BRI, ez e xR S 02
#=Ambient ~=QP Value Site ID: Graph No. 24
90.0
80.0
70.0
60.0
50.0 Wﬂw
40.0
30.0 55500 26000
Frequency (MHz)

Graph 6-28: Transmitter Spurious Emissions, 18 — 26 GHz, 2480 MHz, Average

No peaks were measured within 10 dB of the limit.
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6.11 §15.247(d)/ §RSS-247 5.5 Band Edge Emission Measurements

Band-edge measurements were done using radiated in accordance to ANSI C63.10 clause
6.10. All emissions measured near the lower and higher band edge complied with the
requirements of §15.247/ RSS-247 5.0.

MultiView Receiver u Spectrum u -

Ref Level 82.00 dBuw/m ® RBW 100 kHz

& Att 0dB SWT 1.01 ms VBW 300kHz Mode Sweep Frequency 2.4030014 GHz
Input 1AC PS On Notch Off

Preamp TOF Inputl "A4060125","CL131222"

1 Frequency Sweep ® 1Pk Max e 2P N
110 depv/m MITT]I 5382 dBpv/m

2,4000000 GHz
. M2[11-199.56 B Len
2,4053394 GHz

100 dBpY,

a0 depy,

82.000 dBpv/i

80 depv/m

70 depY,

|
| Nl
|

50 dBpY/m ) v

all
NS A T S AT (\(‘/\ﬂﬂw\ U \ o

. :V:Q}ff T ST YT LA R “H‘W

CF 2.4030014 GHz 1001 pts 1.5 MHz/ Span 15.0 MHz
2 Marker Table

M1 1 2.4 GHz 53.82 dBpV/m
M2 1 2.4053394 GHz 99.56 dBpV/m

40 depY,

P —

- - 31.01.2022
Measuring... [INNNNNNNN “% Ti1:57:49 - -

11:57:50 31.01.2022
Graph 6-29: Band Edge Emission, Lower Band-edge, Hopping off

MultiView Receiver n Spectrum n -

Ref Level 82.00 dBuv/m ® RBW 100 kHz

@ Att 0dB SWT 1.08 ms VBW 300kHz Mode Sweep Frequency 2.4030014 GHz
Input 1AC PSS On Notch Off

Preamp TOF Inputl "A4060125" "CL131222"

1 Frequency Sweep ® 1Pk Max e 2Pk Clrw
110 dBp¥, M52 .52 dBpv/m

2,4000000 GHz
M2[1198.98 dBuv/m
2,4050000 GHz

Mz

100 dBp/m

90 depy, /w\

52,000 depv/ —

80 depY, 'N \/}
{

70 dBpv/m J M
60 dBpY, - /} l"’\ ”
50 dBpv, l

30 depv/il : A b L i, b ﬂa J j ; HM\M R
o, T SR R e W]

I N T |\‘!r|y T T IIWU T ""L}/ Ilv T
CF 2.4030014 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table

M1 1 2.4 GHz 52.52 dBpV/m

W2 1 2.405 GHz 98.98 dBpV/ m

messuring... NENNNEEND . Sugu20zz RSRESWIN  NERGFN

12:01:36 31.01.2022

Graph 6-30: Band Edge Emission, Lower Band-edge, Hopping on
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Table 6-14: Band Edge Emission, Lower Band-edge
Operating Measurement Freq Measurement Limit Result
Mode Type (MHz) (dBpVv/m) (dBuV/m)
Hopping off Peak 2400 53.82 74 Complied
Hopping on Peak 2400 52.52 74 Complied

MultiView Receiver n Spectrum n -

Ref Level 82.00 dBuv//m & RBW 1 MHz
® Att 0dB SWT 1.0l ms VBW 3 MHz Mode Sweep Frequency 2.4825000 GHz
Input 1AC PS On  Notch Off

Preamp TOF Inputl "A4060125" "CL131222"
1 Frequency Sweep
110 dBpY,

2.48350000 GHz

M1[1]—|96.04 dBuv/m

100 dBpY, e
2.47976000 GHz

il

90 dBpv/m

Ry — LR )
( 2

70 depY, |

l 3

50'depy,

- AT

30 depv/m t

20 depY,

CF 2.4825 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz

2 Marker Table

M1 1 2.47976 GHz 96.04 dBpV/m
M2 1 2.4835 GHz 73.09 dBpV/m

veaswing.. NNNINEN - i0iz02 RSRSTEl |ERSRINY

12:16:35 31.01.2022

Graph 6-31: Band Edge Emission, Upper Band-edge, Peak, Hopping off
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MultiView Receiver n Spectrum n -

Ref Level 82.00 dBpv/m & RBW 1 MHz
& At 0dB  SWT 1.0l ms VBW 3 MHz Mode Sweep Frequency 2.4800000 GHz
Input 1AC PS On Notch Off

Preamp TDF Inputl "A4060125","CL131222"

1 Frequency Sweep

110 dBpy, Mz 72 0 dBpv/m
2.4835000 GHz

M1[1}{94.47 dBpv/m
2.4800000 GHz

100 dBpy/m

90 dBpv/m r(‘(

82.000 depY,
50 b, v/ I I

70 depv/m J

60 dBpv/m

a0 depv/m
20 dBpY,
CF 2.48 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
M1 1 2.48 GHz 94.47 dBpV/m
M2 1 2.4835 GHz 72.01 dBpV/m

Measuring... [l

= 31.01.2022
12:05:45 31.01.2022

Graph 6-32: Band Edge Emission, Upper Band-edge, Peak, Hopping on

MultiView Receiver n Spectrum n -

Ref Level 102.00 dBpv/m ® RBW 1 MHz SGL
& At 0dB SWT 101ms VBW 3MHz Mode Auto Sweep Count 2000/2000 Frequency 2.4826000 GHz
Input 14 PS Gn  Notch Off

TOF Inputl "A4060135""CL131223"

1 Frequency Sweep

120 depy, M2 1]—193-33dBpv/
248025000 GHz
M1[1] |48.37 dBpv/m
110 dBpv, 248350000 GHz
102.000 dBpvym
100 dep,
M2
v
a0 dBp,
80 depv/m
70 dBpY,
60 dBpY,
50 depy/m le
40 dBpv,
30 dBpY,
CF 2.4826 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz

Roady  INNNEEEEE o 31512022 |RSEESRERN

11:47:00 31.01.2022

Graph 6-33: Band Edge Emission, Upper Band-edge, Average, Hopping off
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MultiView Receiver n Spectrum n -

Ref Level 82.00 dBpv/m & RBW 1 MHz SGL

& At 0dB SWT 1.0l ms VBW 3 MHz Mode Sweep Count 5000/5000 Frequency 2.4800000 GHz
Input 1AC PS On Notch Off

Preamp TDF Inputl "A4060125","CL131222"

1 Frequency Sweep
110 dBpy, Mz 37 78 dBpv/mm

2,4835000 GHz
M1[1}{78.27 dBpv/m

100 dBpy/m
2.4800000 GHz

90 dBpv/m

82.000 depy/

0 depY,

700 dBpY/m

60 dBpv/m

50 depY,

40 depv/m +

30 dBpv/m

20 depY,

CF 2.48 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table

M1 1 2.48 GHz 78.27 dBpV/m
M2 1 2.4835 GHz 37.78 dBpV/m

Ready  INNNNN -~ Sunizecz ERSCESEN  NERGRI

12:07:23 31.01.2022

Graph 6-34: Band Edge Emission, Upper Band-edge, Average, Hopping on

Table 6-15: Band Edge Emission, Upper Band-edge

Operating Measurement Freq Measurement Limit Result
Mode Type (MHz) (dBpVv/m) (dBuV/m)

Hopping off Peak 2483.5 73.09 74 Complied

Hopping on Peak 2483.5 72.01 74 Complied

Hopping off Average 2483.5 48.37 54 Complied

Hopping on Average 2483.5 37.78 54 Complied

6.12 §15.247(i)/ RSS-Gen 3.4/RSS-102 Maximum Permissible Exposure

The EUT complied with the applicable maximum permissible exposure levels. Refer to EMC
Technologies report M2111032-7 and M2111032-8.
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6.13 §15.215/ RSS-Gen 6.7 Occupied Bandwidth — 99% power

6.13.1 Test procedure

The bandwidth containing 99% power of the transmitted signal was measured using the
procedure from ANSI C63.10 section 6.9.

6.13.2 Limits

The 99% power should be contained within the frequency band 2400 — 2483.5 MHz.

6.13.3 Results
Table 6-16: Occupied Bandwidth

Freq. 99% Bandwidth | Lower Frequency Upper Frequency Result
(MH2z) (MH2) (MHz) (MH2)

2405 1.60 2404.2 2405.8 Complied
2440 1.61 2439.2 2440.8 Complied
2480 1.65 2479.1 2480.8 Complied

MultiView Receiver n Spectrum n -

Ref Level 102.00 dBuv/m @ RBW 50 kHz

& Att 0dB SWT 1.0l ms VBW 200kHz Mode Sweep Frequency 2.4050000 GHz
Input 1AC PSS On  Notch Off

TOF Inputl "CL1312232","A4060125"

1 Occupied Bandwidth e 1Pk Max @ 2Pk Clra
100 depy, T MITT] 92 dBpv T

2.40504200 GHz
30 depv/m / \
30 depv,

: TAlESE

70 dBpv, { V
60 dBpY/m ﬂ'

: L
i \f\pﬁM\V RSN /\W/\\/V M I VA T HW\/\\

10 dBpv,
CF 2.405 GHz 1001 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
M1 1 2.405042 GHz 92.44 dBpV/m Oce Bw 1.606017658 MHz
T1 1 2.40421544 GHz 69.40 dBpv/m Occ Bw Centroid 2.405018451 GHz
T2 1 2.40582146 GHz 71.40 dBuv/m Occ Bw Freq Offset 13.450537574 kHz
Measuring... NINENEEER - zs.lt:fll?ﬁ Ref Iaeval Rl:w

14:41:42 25.01.2022

Graph 6-35: Occupied bandwidth, 2405 MHz

w1y . .
\\\\_//’// This document shall not be reproduced except in full.

=

;‘IaeEmf NATA

Ny
ZAR Accreditation No.5292




)

I

7 MC Page 36 of 36 Report No. M2111032-3

M

—_Technologies

a)\

Multiview Receiver n Spectrum n -

Ref Level 102.00 dBuv/m @ RBW 50 kHz
® Att 0dB SWT 1.01ms VBW 200kHz Mode Sweep Frequency 2.4400000 GHz
Input 1AC PS On  Notch Off
TDF [nputl "CL131222" "A4060125"
1 Occupied Bandwidth ® 1Pk Max @ 2Pk Clrw
100 dBpY, i M85 dBpv/m
M1 2.44004200 GHz
90 dBpY, -
80 dBpY, f\ ﬁ
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20 dBpv/m i 1 + v i T Y |
10 depv/m
CF 2.44 GHz 1001 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
M1 1 2.440042 GHz 89.45 dBpV/m Occ Bw 1.618435057 MHz
T1 1 2.43920638 GHz 66.81 dBuv/m Oce Bw Centroid 2.440015598 GHz
T2 1 2.44082482 GHz 63,11 dBLV/m Occ Bw Freg Offset 15597597263 kHz
Measuring... THIRENENR b 251'3‘142;?5 Bet IiEVEI R%w

14:42:58 25.01.2022

Graph 6-36: Occupied bandwidth, 2440 MHz

MultiView Receiver n Spectrum n -

Ref Level 102.00 dBpv/m & RBW 50 kHz
® Att 0dB  SWT 1.01 ms VBW Z200kHz Mode Sweep Frequency 2.4800000 GHz
Input 1AC PS On  Notch Off

TDF Inputl "CL131222" "A4060125"

1 Occupied Bandwidth
100 dBpv, MTL1]

2.48004200 GHz

90 depy,

80 dep/m
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10 dBpy,
CF 2.48 GHz 1001 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table

11 1 2.480042 GHz 83.68 dBpV/m Qcc Bw 1.654817156 MHz

T 1 2.4791885 GHz 61.37 dBuv/m Occ Bw Centroid 2.480015904 GHz

T2 1 2.48084331 GHz 62,16 dBuv/m Qcc Bw Freq Offset 15.903900576 kHz
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Graph 6-37: Occupied bandwidth, 2480 MHz
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