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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Bently Nevada LLC
1631 BENTLY PARKWAY SOUTH
MINDEN NV, 89423 U.S.A.

EUT DESCRIPTION: RangerPro tri-axial sensor

MODEL.: 147M7136-02-01

BRAND: Bently Nevada Asset Condition Monitoring
SERIAL NUMBER: Conducted: 82E00DCB

Radiated: AD21AXBN

SAMPLE RECEIPT DATE: May 12 & 17, 2021

DATE TESTED: JUNE 01 - JUNE 8, 2021

APPLICABLE STANDARDS
STANDARD TEST RESULTS
LP0002: 2020 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in
the above standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021

MODEL: 147M7136-02-01

2. SUMMARY TABLE

This report contains data provided by the customer, which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the
data provided by the customer.

LP0002 Clause

Requirement

Result

Comment

ANSI C63.10 Section

See Comment Duty Cycle Reporting purposes only 116
4.10.1.6(2A) 6dB BW Complies None.
4.10.1.2(1C) Output Power Complies None.

See Comment

Average power

Reporting purposes only

Per ANSI C63.10, Section
11.9.2.3.2.

4.10.1.6(2B) PSD Complies None.
4.10.1.5(1) or (2) | Conducted Spurious Emissions Complies None.
3.5,3.6,3.9 Radiated Emissions Complies None.
3.3 AC Mains Conducted Emissions | Not Applicable EUT is battery powered

3. TEST METHODOLOGY
The tests documented in this report were performed in accordance with LP0002: 2020, FCC

CFR 47 Part 2, FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas
Guidance v05r02, and KDB 414788 D01 Radiated Test Site vO1rO1.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification #0751.05, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number FCC Registration

Building 1:

47173 Benicia Street Uso0104 2324A 208313
Fremont, CA 94538, U.S.A
Building 2:

O 47266 Benicia Street Us0104 22541 208313
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd Uso0104 2324B 208313
Fremont, CA 94538, U.S.A
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuVv + 0dB + 10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Ranger Pro Wireless Condition Monitoring Device with an 2.4GHz Zigbee radio.
It is battery operated only.

6.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum peak conducted output power as follows:
Frequency Mode Output Power | Output Power
Range (dBm) (mMW)
(MH2z)
2405 - 2475 Zigbee 5.13 3.26
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer are as follows:

Frequency range Antenna type | Brand Model Maximum
gain
2405~2475MHz patch TAOGLAS SWLP.2450.12.4.B.02 | 2.0 dBi

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was version 03.01.10.02.
The test utility software used during testing was VP2000 Radio Test Version 1.1.1.8.

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18GHz were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle, and high channels.

Radiated Testing was performed with a brand new Xeno Energy battery model: Xeno XL-205F
as final case.

The fundamental of the EUT was investigated in two orthogonal orientations X & Y. It was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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REPORT NO: 13646814-E5V5

MODEL: 147M7136-02-01

DATE: 11/1/2021

Worst-case data rate as provided by the client was 250kbps.

Frequency(MHz) Modulation type Power setting
2405 Zighee OQPSK EUT Default
2440 Zighee OQPSK EUT Default
2475 Zighee OQPSK EUT Default

Note:

The EUT was operating by LiSoCI2 - D-cell battery model Xeno XL-205F at 3.6V; therefore, the
AC Power Line Conducted test is not applicable.

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number
Laptop Lenovo T460s PBFBKHK
DC Power Supply TDK.Lambda GENH60-25 08H7946V
NFC Reader Identiv 3700 F 55021722296842
Battery 3 Xeno Energy Xeno XL-205F Xeno Energy
Specification of Accessory
Description Manufacturer Model Brand name
Battery 1 Tadiran TLH-5930 Tadiran
Battery 2 Tadiran TL-5930 Tadiran
Battery 3 Xeno Energy Xeno XL-205F Xeno Energy
Battery 4 Tadiran SL-2780 Tadiran
/O CABLES (CONDUCTED)
/O CABLE LIST
# of Cable
ngle Port Identical Co_r:_negtor (_f_ablee Length Remarks
: Ports yp yp (m)
1 AC 1 AC Unshielded 15 AC Main to DC
Supply, to Analyzer
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
3 A”Ft,‘f)rr‘t”a 1 SMA Unshielded 0.1 EUT to Analyzer
TEST SETUP

A laptop and NFC Reader are used to program the EUT and removed during actual testing. For
conducted testing the EUT was powered by external DC PS, for radiated testing the EUT was
powered by batteries. Test software exercised the radio card.
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SETUP DIAGRAMS
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2 DC Power
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Remote
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section - 11.6.

6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Section 6.10

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment were utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model ID Num Cal Due Last Cal
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 8/31/2021 | 8/31/2020
Amplifier, 100MHz-18GHz AMPLICAL AMPOéng-‘W- PRE0197319 | 4/8/2022 4/8/2021
Antenna, Broadband Hybrid, 30MHz to 3GHz Sunol Sciences Corp. JB3 TA77 9/24/2021 | 9/24/2020
o SONOMA
Amplifier, 10KHz to 1GHz, 32dB INSTRUMENT 310 175953 1/21/2022 | 1/21/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREO0179367 | 2/21/2022 | 2/21/2021
Antenna, Passive Loop 30Hz - 1MHz ELECTRO METRICS EM-6871 PREO0179466 | 6/8/2022 6/8/2021
Antenna, Passive Loop 100KHz - 30MHz ELECTRO METRICS EM-6872 PREO0179468 | 6/8/2022 6/8/2021
Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight Tlr?ghno'og'es N9O030A T342 1/25/2022 | 1/25/2021
Spectrum Analyzer, PSA, 3Hz to 44GHz Keysight Tlr‘?gh“""’g'es E4446A T198 5/13/2022 | 5/13/2021
Power Sensor, P - series, 50MHz to 18GHz, Keysight Technologies N1921A T1227 3/16/2022 | 3/16/2021
Wideband Inc
Power Meter, P-series single channel Keysight T"?‘C’hno'og'es N1911A T1262 1/27/2022 | 1/27/2021
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 9/24/2021 | 9/24/2020
Rf Amplifier, 18-26.5GHz, 60dB gain AMPLICAL AMP18G26.5-60 171590 5/21/2022 | 5/21/2021
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, 30 Apr 2020
Antenna Port Software UL UL RF AP2021.5.13
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DATE: 11/1/2021

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

ANSI C63.10 Subclause -11.6. Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period [Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
Zigbee 100.00 100.00 1.00 100.00 0.00 0.010
DUTY CYCLE PLOTS
# Agilent 08:48:89 Jun 8, 2621 L [Freq/Channel|
AP2621.5.12,12485, a Mkrl  86.25 ps Center Fregq
5325? dBm #Atten 30 dB B.a37 dB 5 14000008 Gl
Log
18 Start Freq
dB/ iR ] 2 44600008 GHz
& ~
Stop Freq
244800008 GHz
CF Step
500000008 MHz
:PHUQ Auto Man
W1 52 Freq Offset
3 FS 060000000 Hz
AA
£0f
F%u:; Signal Track
(n 0ff
Center 2.440 B89 GHz Span @ Hz
Res BH 8 MHz #\/BH 5@ MHz Sweep 100 ps (2081 pts)
I
DUTY CYCLE -Zigbee
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DATE: 11/1/2021

9.2.

LIMITS

6 dB BANDWIDTH

LP0002 Clause 4.10.1.6(2A)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MHZz) (MH2)
Low 2405 1.660 0.5
Middle 2440 1.625 0.5
High 2475 1.640 0.5
% Agilent 83:39:47 Jun 8, 2021 L Measure 3% Agilent 03:48:43 Jun 8§, 2021 L Measure
AP2021.5.12,12485, 2 Mrl 1.666 Mz AP2621.5.12,12485, s Mkrl 1.625 MHz
Ref 38 dBm #Atten 40 dB 0.096 dB Meas Off| Ref 3@ dBm #Atten 48 dB 8.245 dB Meas Off|
#Peak #Peak
Log Log |
10 Channel P 10 Channel P
8y annel Power| Py annel Power|
Offst Offst
19.6 18.6
dB - 4 Occupied BH dB o ki BT LTV Occupied BH
ul} uf}
n i
m m
WFhivs ACP WP ACP
24 28 L
ML s2 Multi Carrier, ML 52 Multi Carrier|
53 FS Power| 53 F Power
AR AA
£ Power Stat £ Power Stat
F250k CCOF £50k P
Swp Swp
Center 2.405 068 GHz Snan 5 PHz 1”‘0’{3 Center 2.446 000 GHz Span 5 Mz 1"‘;{‘;
#Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #YBH 308 kHz Sweep 1 ms (1881 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 08:58:29 Jun 8, 2621 L Measure
AP2@21.5.12,12485, a Mkrl 1.648 MHz]
Ref 3@ dBm #Atten 48 dB 1.156 dB Meas Off|
#Peak |
Loy |
L Channel P
B/ annel Power,
Dffst
106 .
d& & e Occupled BH
Dl
B
m
hivg ACP
28
ML §2 Multi Carrier,
33 F Power|
AR
g?@k Power Stat
CCDF]
Swp
Center 2.475 008 GHz Span 5 WHz hore

#Res BW 100 kHz

#UBK 300 kHz

Sweep 1 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

9.3.

LIMIT

OUTPUT POWER

LP0002 Clause 4.10.1.2(1C)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband peak power sensor. Peak output power

was read directly from the power meter.

RESULTS

Tested By: 12485 GA

Date: 6/1/2021
Channel Frequency Peak Power Limit Margin

Reading
(MHZz) (dBm) (dBm) (dB)

Low 2405 3.86 30 -26.140
Middle 2440 4.63 30 -25.370
High 2475 5.13 30 -24.870
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average
output power was read directly from the power meter.

RESULTS
Tested By: 12485 GA
Date: 6/1/2021
Channel Frequency AV power
(MH2z) (dBm)
Low 2405 2.67
Middle 2440 3.61
High 2475 4.12
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

9.5.

LIMITS

LP0002 Clause 4.10.1.6(2B)

POWER SPECTRAL DENSITY

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2405 -5.99 8 -13.99
Middle 2440 -5.94 8 -13.94
High 2475 -6.05 8 -14.05
# Agilent 98:43:27 Jun 8, 20821 L Measure % Agilent 08:51:09 Jun 8, 2021 L Measure
APz@21.5.12,12485, Mkrl 2.485 893 GHz AP2621.5.12,12485, Mkrl 2.440 219 GHz
Ref 36 dBm #Atten 49 dB -5.985 dBm Meas Off Ref 30 dBm #Atten 48 dB -5.940 dBm Meas Off
#Peak #Peak
Log Log |
14 18
B/ Channel Power| 4B/ Channel Power
Offst Offst
108.6 18.6
dB 3 Occupied BH dB p Occupied BH
ul} ul}
: 2
il i
WFfiv ACP e ACP
189 I o8 | -
ML 52 Multi Carrier| ML 52 Multi Carrier|
53 FS Power 53 FS Power,
AR AR
£ £0f)
Power Stat Power Stat
50k 50k
Svo CCOF| | [snm CCOF
Center 2.405 06D GHz Snan 3 Mz 1”‘0’{3 Center 2.440 033 GHz Span 3 Mz 1"2{2
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz VBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 03:67:13 Jun 8, 2621 L Measure
AP2021.5.12,12485, Merl 2.475 219 GHz
Ref 30 dBm #Atten 40 dB -6.946 dBm Meas Off
#Peak ]
Log |
1o Channel Power
4B/
Offst
10.6
dB 3 Occupied BH
]
3
m
Wiivs ACP
e
ML 52 Multi Carrier|
53 FS Power
AR
£
Power Stat
50k
Snp CCDF
Center 2.075 000 GHz Span 3 Mz 1"‘0’{‘;
#Res BH 3 kHz #YBW 9.1 kHz  Sweep 318.3 ms (1001 prs)
|
HIGH CHANNEL
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MODEL: 147M7136-02-01

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

LP0002 Clause 4.10.1.5(1)

Output power was measured based on the use of a peak measurement; therefore, spurious
emissions are required to be 20 dBc.

RESULTS
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Agilent £5:44:20 Jun 8, 2021 L Heasure Agilent 08:45:49 Jun 8, 2621 L Measure
AP2@21.5.12,12485, Mkrl 2.484 78 GHz) AP2821.5.12,12485, Mkrd 25918 GHz
Ref 36 dBm #Atten 46 dB 2.58 dBm Meas Off| Ref 3@ dBm #Atten 48 dB -33.453 dBm Meas Off|
#Peak #Peak |
Log Log
10 31channel Power, 1o 1| IChannel Power
dB/ dB/
OFfst Dffst
10.6 180.6
dB 5 Occupied BW dB Occupied BW
ol il A
2175 -17.5
dBm dBm
ACP ACP
#PAvg #PRvg
Center 2.480 68 GHz Span 10 MHz : : Start 38 MHz Stop 26.989 GHz . '
#Res BH 100 kHz WUBH 300 khz Swesp 1 ms (1001 prsy || VMO c;gc,'gﬁ #Res BH 100 kHz WBH 300 KHz  Sweep 2.082 5 (8192 pes) || TIH c;;u::
Marker Trace Type K Axis Amplitude Marker Trace Type ¥ Fxis Amplitude
1 1 Freg 2.484 78 GHz 2.58 din 1 1y Freq 2.485 GHz 1.89 dBn
2 [&¥] F 2.466 B8 GH. -37.19 dB 2 (69 Fi 4.816 GH: -41.91 dB
3 (&5 F::g 2.399 89 EH: -35.93 dEm POWEFC%BEI‘E 3 1y F::: 7.215 EH; -48.63 dB: Powercscha;
4 [¢5) Freq 2B.918 GHz -33.46 dBm
More More
1of 2 10f 2
| |
Agilent 88:52:27 Jun 8, 2821 Measure Agilent 86:53:31 Jun 8, 2021 Measure
APz@21.5.12,12485, Merl 2.439 49 GHz AP2621.5.12,12485, Mkrd 25.9?1 GHz
Ref 36 dBm #Atten 49 dB 2.94 dBm Meas Off Ref 3@ dBm #Atten 48 dB -33.309 dBm Meas Off
#Peak #Peak [ |
Log Log
Lo Channel Power| 10 1| Channel Power
dB/ dB/
Offst 1 Offst
10.6 Q 16.6
dB Occupied BH dB Occupied BH
ol ol =
-17.1 -17.1 st -
dBm dBm
ACP ACP
#PAvg #PFvg
ML 52 : : Start 38 MHz Stop 26,989 GHz : :
53 o Hulti c;;:,'gﬁ #Res BN 100 kHz WBH 300 iz Sween 2482 5 (8192 pus) || TIH c:;:;:;
Jarst Marker  Trace Type W fixis Fnplitude
£ m— S e REE N e
F58k ower Stat 3 Ies] Freq 7328 6o i as dpn ower Stat
Swp CCDF] 4 (&5 F::: 25,971 EHZ -33.31 dB: CCDF
Center 2.448 06 GHz Snan 10 Mz 1”‘0’{3 1"2{2
#Res BH 108 kHz #UBH 3606 kHz Sweep 1 ms (1061 pts)
| |
Agilent 83:13:12  Jun 8, 2021 Measure 3% Agilent 83:13:54 Jun 8, 2021 L Measure
AP2821 5.12,12485, Mkl 2.475 25 GHZ AF2021.5.12,12435, Mird 25.956 GHz
Ref 30 dBm #htten 40 dB 3.64 dBm Meas Off Ref 30 dBm #Atten 40 dB -32.848 dBm Meas Off
#Peak #Peak [
Log Log
10 : Channel Power]| 10 1| l Channel Power
dB/ dB/
Offst Offst
19.8 18.6
dB Occupied BH dB Occupied BH
ol z ol P
-16.4 ¢ -16.4 ¥ i -
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 2.483 50 GHz Span 28 MHz . . Start 30 MHz Stop 26.009 GHz . .
#Res BH 108 kHz WBH 300 KMz Sweep 1.933 me (1001 pesy || I c;'g;,':? #Res BH 100 kHz WBH 300 iz Sweep 2482 5 (8192 prs) || I c;;:,':ﬁ
Marker  Trace Type % Axiz Anplitude Marker  Trace Type W Auis Anplitude
1 (&5 Freg 2.475 26 GHz 3.64 dBm 1 1y Frag 2.475 GHz 2.03 dBn
P8 mm o g | oroverswd | ;o om g st | power sta
’ ) CCDF] 4 1 Freq 25:955 GHz -32:55 dBm
More More
1of 2 1of 2
| |
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MODEL: 147M7136-02-01

DATE: 11/1/2021

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

LP0002 Clause 3.5, 3.6, 3,9

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz, 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 kHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.

KDB 414788 Open Field Site (OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

NOTE: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as reported in the table), using the
free space impedance of 377 Ohms. For example the measurement at frequency X kHz
resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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10.2. TRANSMITTER ABOVE 1 GHz
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I_WELJL Fremont - Chamber K 2821 Jun 3 17:94.:86
[pe]
Restricted Bondedge
Project Number: 3646814
L . S Client:Bently Nevada LLC
Config:EUT + Support Equipment
_ Mode:Z igbee Low Ch
L Tested by:19497 AF
1
5L
B50
£ |
e 75 /
K f
65 fl‘
i i+ Bull¥m) 'ﬂ(
55 Ve k]V I = dbu ',h' B B B B B B B B B oA I Z’i
m " TR P T T T LT AT PTN AR PURPRTIS AR GV [TAXUVITTY T VUU TH PR AT (T I P TPT O, vl g
45 i | | N/‘F
‘ - b
35
2. 31 18 EMH=z/ 2 15
Lency CGHzJ
Range (Giz) BB Ref/fttn  Det/ivg Mode Sueep Ple  BSups/Mode [ Rer ge (EHz) REW/VEU Ref/Attn  Det/frg Hode Sugip Pts  #5wepsa/Mode Fosition
1:2:31-2,415 Mi-6oBI/H  TET/IB PERKAUBIL fug Secthsto) I MR n H H-6B)/ M RAGIL fvg i W |eaTal
Low CH BE - H.TST bedd13 24 May 2821 Rev 9.5 38 Apr 2826
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuv/m) (dBuVv/m) (dBuVv/m) (dB)
3 389 40.89 Av 4 4.4 0 38.89 54 -15.11 - 39 1
4 389 41.68 Av 4 4.4 0 39.68 54 -14.32 - - 39 1
1 389 52.98 Pk 4 -34.4 0 50.98 - - 74 -23.02 39 1
2 389 53.9 Pk 4 4.4 0 51.9 - - 74 221 39 1
* - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 11/1/2021

VERTICAL RESULT

| Sl Fremont - Chomber K 2821 Jun 3 16:88: 26
Restricted Bandedge
Project Number:!3646814
1150 Client:Bent |y Nevoda LLC
Config:EUT + Support Equipment
_ Mode:Zighee Low [
185/ Tested by: 19497 AF
G5}
S :
£ ‘\
3 75
@ \
o \
2 Y
65 *
Y\
it e H“w
A\
. YR ikt . PR ‘
&
o
35
2.31 18 . 5MH=z/ 2.415
Frequency C(GHz)
Ronge (GHz) FELUEN Ref/Rtln  Dei/fvg Fode Fls  H5upsMode  Fostion [ Rerge Biz) REW/BU Ref/Atin Det/fg Hode Sueep Pts  #oupsffode Fosilion
Low CH BE - U.TST bsd4419 24 May 2821 RFev 9.5 30 Apr 26824
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) dB Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuv/m) | (dBuVv/m) (dBuv/m) (dB)
3 -38999 30.93 Av -34.4 0 37.93 54 -16.07 - 7 134
4 .38973 40.78 Av -34.4 0 38.78 54 -15.22 - - 7 134
1 38999 51.62 Pk 34.4 0 49.62 - - 74 24.38 7 134
2 -31921 53.93 Pk -34.7 0 51.23 74 -22.77 7 134

* - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 11/1/2021

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I_WELJL Fremont - Chamber K 2821 Jun 3 22:87:11
[pe]
Restricted Bondedge
Project Number: 3646814
L . S Client:Bently Nevada LLC
Config:EUT + Support Equipment
Mode:Zigbee High C
Tested by: 19497 AF
£
3
J
43}
o
ge Limit CdEuU/m)
R T TR , TP O A (TR WU VTR TOT PPN WE FYPUN VN IN% WY TOR RRTIFY IRV TORN
e L NS "
35
2. 46 18, IMH=z/ Z2.563
Lency CGHzJ
Range (Gliz) BB Ref/fittn  Det/fvg Mode Sueep Ple  BSups/Mode V_Rugr (EHz) REW/VEU Ref/Attn  Det/frg Hode et P #5ups/Hode  Fositi
1:2.46-2.563 ME-6eBI /3 1BE/3 FERKAUBIL frug Bsecthsto) BB MAIH : H-58)/ /9 AR fivg a
High CH BE - H.TST bedd|9 27 Moy 2621 Rev 9.5 38 Apr 2826
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) dB Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dBuv/m) (dBuVv/m) (dBuVv/m) (dB)
3 2.4835 25.58 Av .5 -10. 0 47.18 54 -6.82 - 45 135
4 2.48396 27 Av .5 -10. 0 48.6 54 5.4 - - 45 135
1 2.4835 36.09 Pk .5 -10. 0 57.69 - - 74 -16.31 45 135
2 2.4844 36.85 Pk .5 -10.! 0 58.45 - - 74 -15.55 45 135

* - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

I,N__LJL Fremont — Chomber K 2821 Jun 3 22:18: 38
Restricted Bandedge
Project Mumber: | 3646814
1150 Client:Bent |y Nevoda LLC
ConfigiEUT + Support Equipment
_ Mode:Zighee High Ch
185 Tested by: 19497 AF
E
3
3
o
z
e Limit C(dBuU/m) ;
M#M«‘N'\.W‘-\-bl‘m-l-m‘iMNM&'M*WMW‘MM-M‘M%WWMWM“N\*W
35
2.46 18, 3MH=/ 2.563
Frequency C(GHz)
Range (GHz) RELL/UBH Ref/fttn  Det/fivg Mode Sueep Pls  #Sups/Mode Fosition -7Rugk (BHz) REW/ VB Ref/Attn  Det/fvg Hode Sueep Pts  #5wps/Mode FPosition
High CH BE - U.TST bedd!9 27 Moy 2621 RFev 9.5 30 Apr 26824
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuv/m) | (dBuVv/m) (dBuv/m) (dB)
3 *2.4835 20.88 Av 5 -10. 0 42.48 54 -11.52 - a7 1
4 *2.48394 217 Av 5 -10. 0 433 54 -10.7 - - 47 1
1 *2.4835 33.16 Pk 5 -10. 0 54.76 - - 74 -19.24 47 1
2 *2.48367 32.8 Pk 5 -10. 0 54.4 - - 74 -19.6 a7 1
* - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 11/1/2021

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HBUL Fremont — Chomker K 2821 Jun 3 18:19: 686
Rodioted Emissions 3-Meters
195 Project Number: 13646814
Client:Bently Nevada LLC
Canfig:EUT + Support Equipment
- Mode:Zigbee Low Ch
S A Tested by: 19497 AF
o] OSSOSO USSP NSO
Peak Limit C(dBul/m
75
=
S 5|
3 e OO OROPNPUOSS FUUOPRUPRUOR SOUUSSPRUR: SUUOROSRROROSIUONS SUSSESOROPRPEt SOOI SOSR SO
@
C
~ Avg Limit (dBul/m
55
. OO NS S P S . -
é,l M
L o
L g : v B
L PP |
L OO S
1 L] 18
Frequency (GHz)
e L Tl TR = DL L R o S Tl i
FCC Port15C 2, 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 Apr 2624
H5UL Fremont — Chamber K 2821 Jun 3 18:139.:086
Roadicted Emissions 3-Meters
185 Project Number: 13646814
Client:Bently Nevado LLC
Config:EUT + Support Equlpment
- Mods Zigbse Low Ch
o e Tested by: 19497 AF
= L) O S S
Peak Limit (dBul/m)
75
=
S 5|
3 T e
o
C
o Avg Limit CdBul/m)
55
4'7\ ,,,,,,,,,,,,,,,,,,,
2
: 2
5 !
1) PRI SRUEY oSO OO SO SRS o it NN s
Y SRS NSO
1 4 18
Frequency (GHz)
Fonge (6lz) RN Raf /iiln  Dat/ig Fods Surap Pls  Foupsoda Fosition Rerge (5Hz) T Raf/ittn  Datifvg Fode Sueep Pls  Hups/fode Panition
FCC Parti5C 7 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 fpr 282

VERTICAL
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REPORT NO: 13646814-E5V5

MODEL: 147M7136-02-01

DATE: 11/1/2021

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 *1.86063 29.7 PK2 30.8 -12.1 0 48.4 - - 74 -25.6 108 133 H
*1.86283 18.36 ADV 30.8 -12.1 0 37.06 54 -25.6 - - 108 133 H
2 *1.87377 29.42 PK2 31.1 -12.1 0 48.42 - - 74 -25.58 193 114 \
*1.87267 18.63 ADV 31.1 -12.1 0 37.63 54 -16.37 - - 193 114 \
3 *4.80954 46.94 PK2 34.3 -39.9 0 41.34 - - 74 -32.66 191 118 H
*4.80903 36.26 ADV 34.3 -39.9 0 30.66 54 -23.34 - - 191 118 H
4 7.21631 47.49 PK2 36.1 -37.8 0 45.79 - - 343 99 H
7.2163 37.34 ADV 36.1 -37.8 0 35.64 - - 343 99 H
5 * 4.80894 48.56 PK2 34.3 -39.9 0 42.96 - - 74 -31.04 34 281 \
*4.80908 38.48 ADV 34.3 -39.9 0 32.88 54 -21.12 - - 34 281 \
6 7.21663 47.12 PK2 36.1 -37.8 0 45.42 - - 5 102 \
7.21646 36.91 ADV 36.1 -37.8 0 35.21 5 102 \

* - indicates frequency in Taiwan NCC LP0002 Restricted Band

Marker 4 & 6 does not lie in the restricted band therefore limit does not apply

PK2 - KDB558074 Method: Maximum Peak

ADV - U-NII AD primary method, Linear Voltage Average
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MID CHANNEL RESULTS

HBUL Fremont — Chomker K 2821 Jun 3 19:33:21
] Rodioted Emissions 3-Meters
195 | i Project Number: 13646814
. H Client:Bently Nevada LLC
Canfig:EUT + Support Equipment
- Mode:Zigbee Mid Ch
S Tested by: 19497 AF
o] OSSOSO SRS SO
Peak Limit C(dBul/m
75
= : ; | i |
3 - | i i i i
3 & EOUERRSSPRUURENS: SUSUROSPEURSURRUPNS SENSIOPSUUOPRSPTENt SUSRUPRN SOSRURPRN SO
@
C
~ Avg Limit (dBul/m
55
45| o
| :
H 4
350 - - - - i e
M Pk e w
L OO S
1 ) L] 18
Frequency (GHz)
e L Tl TR = DL L R o S Tl i
FCC Port15C 2, 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 Apr 2624
H5UL Fremont — Chamber K 2821 Jun 3 19:33:21
Roadicted Emissions 3-Meters
185 Project Number: 13646814
- i Client:Bently Nevado LLC
Config:EUT + Support Equlpment
- Mods Zigbse Mid Ch
o e Tested by: 19497 AF
= L) O SN S
Peak Limit (dBul/m)
.2 oSSO0 UUUOOOOSORRN FOVONNSRTUOOOS SOUOOSOOOOO O OOOPUOF NNSUURUOUOOOU SUTSOTOSOORRNS SOTSR
=
S 5|
> 6 RUSUSSSSEORUN SOUSRRSS O OUROTS HUSSOUOSON SRR SO
o i H i H i
C
o Avg Limit CdBul/m)
55
4R S ISR
2 ]
- 51 H H E B
(S| ET— -~ g E— - B & I el Lt
Y SRS NSO
1 4 18
Frequency (GHz)
Fonge (6lz) RN Raf /iiln  Dat/ig Fods Surap Pls  Foupsoda Fosition Rerge (5Hz) T Raf/ittn  Datifvg Fode Sueep Pls  Hups/fode Panition
FCC Parti5C 7 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 fpr 282

VERTICAL
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REPORT NO: 13646814-E5V5

MODEL: 147M7136-02-01

DATE: 11/1/2021

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *1.85831 30.17 PK2 30.8 -12.1 0 48.87 - - 74 -25.13 344 122 H
*1.85927 18.4 ADV 30.8 -12.1 0 37.1 54 -16.9 - - 344 122 H
2 *1.86142 29.2 PK2 30.8 -12.1 0 47.9 - - 74 -26.1 284 229 \
*1.86248 18.08 ADV 30.8 -12.1 0 36.78 54 -17.22 - - 284 229 \
3 *4.92582 47.06 PK2 34.4 -40 0 41.46 - - 74 -32.54 49 341 H
*4.92877 35.23 ADV 34.4 -40 0 29.63 54 -24.37 - - 49 341 H
4 *7.31868 46.4 PK2 36 -37.4 0 45 - - 74 -29 1 114 H
*7.31849 36.94 ADV 36 -37.4 0 35.54 54 -18.46 - - 1 114 H
5 *4.87888 47.66 PK2 34.4 -39.9 0 42.16 - - 74 -31.84 14 270 \
*4.87911 37.3 ADV 34.4 -39.8 0 31.9 54 -22.1 - - 14 270 \
6 *7.32136 47.82 PK2 36 -37.4 0 46.42 - - 74 -27.58 0 219 \
*7.32134 36.81 ADV 36 -37.4 0 35.41 54 -18.59 - - 0 219 \

* - indicates frequency in Taiwan NCC LPO002 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

ADV - U-NII AD primary method, Linear Voltage Average
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

HIGH CHANNEL RESULTS

HBUL Fremont — Chomker K 2821 Jun 3 21:10:08
] Rodioted Emissions 3-Meters
195 | i Project Number: 13646814
. H Client:Bently Nevada LLC
Canfig:EUT + Support Equipment
- Mode:Zigbee High Ch
9 e Tested by: 19497 AF
a5
Peak Limit C(dBul/m
75
= : ; ; i |
3 - | i i i i
> 6 e
@
C
~ Avg Limit (dBul/m
55
4!? L H - -
L g, M
A
L — g B — v
T i i
R ‘
1 ) L] 18
Frequency (GHz)
e L Tl TR = DL L R o S Tl i
FCC Port15C 2, 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 Apr 2624
H5UL Fremont — Chamber K 2821 Jun 3 21:18.:688
Radioted Emissions 3-Meters
185 Project Number: 13646814
- i Client:Bently Nevado LLC
Conf ig:EUT + Support Equlpment
- Mode | Zigbse High Ch
o Tested by: 19497 AF
= L) O SN
Peak Limit (dBul/m)
.2 oSO OOSUSOOS UUROOOOSO RN FOUNNNSOUTOOOOS SOUOOOOTOO OO UOTUOF SONSUUROOOOOOU SUTOTTSOOR SOTSR
=
S 5|
> 6 S USSR SOUSOOS O OUROUE USSR SRR SOSO
o i H i H i
C
o Avg Limit CdBul/m)
55
4'—7\ ,,,,,,,,,,, P DU
é d
=)
! 5 a
1| F— " LTIl R - ; H AN~ G
Y SRS NSO
1 ) ) ) L] =
Frequency (GHz)
Fonge (6lz) RN Raf /iiln  Dat/ig Fods Surap Pls  Foupsoda Fosition Rerge (5Hz) T Raf/ittn  Datifvg Fode Sueep Pls  Hups/fode Panition
FCC Parti5C 7 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 fpr 282

VERTICAL
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *1.8468 28.95 PK2 30.7 -12.2 0 47.45 - - 74 -26.55 153 353 H
*1.84859 18.09 ADV 30.8 -12.2 0 36.69 54 -17.31 - - 153 353 H
2 *1.85423 29.14 PK2 30.9 -12.1 0 47.94 - - 74 -26.06 149 129 \
*1.85542 18.27 ADV 30.9 -12.1 0 37.07 54 -16.93 - - 149 129 \
3 *4.61904 47.48 PK2 34.4 -40.7 0 41.18 - - 74 -32.82 251 144 H
*4.61648 35.83 ADV 34.4 -40.8 0 29.43 54 -24.57 - - 251 144 H
4 *8.08788 45.7 PK2 36 -36.6 0 45.1 - - 74 -28.9 211 316 H
*8.08982 33.81 ADV 36 -36.6 0 33.21 54 -20.79 - - 211 316 H
5 *5.43912 47.62 PK2 35.6 -39.3 0 43.92 - - 74 -30.08 47 150 \
*5.44044 34.97 ADV 35.6 -39.3 0 31.27 54 -22.73 - - 47 150 \
6 *8.1212 46.1 PK2 36 -36.6 0 45.5 - - 74 -28.5 297 121 \
*8.11746 34.37 ADV 36 -36.5 0 33.87 54 -20.13 - - 297 121 \

* - indicates frequency in Taiwan NCC LPO002 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

ADV - U-NII AD primary method, Linear Voltage Average
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

10.3.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Rev 9.5 38 fpr 2824

1jHLJL Fremont — Chomker K 2821 Jun 4 B:37. 82
-] T T
H H RF Emiz=zions
Project Number: 13646814
118 Clizmt Bantly Nevada LLC
y
Config:EUT + Support Equipment
Made:Zigbes_llorst Case
90 Tested by: 13498 ER
78 Peok Limit (cBuMim)
““__-_“‘
SD‘\\-—_ i "———.___
& P—— ——
~ T ——— T——
S 38H i
i
e
18
-18
— 30 \\‘ 1
e 52
iRk
58 “ m
%l‘ H H H
jala]] 1 1 Ty 3a
Frequency (MHz)
Ronoe (MHz) FELAEN Ref/fitn  Det/fvg Mode #oupa/Mode  Position Renge (MHz) REwW/VEd Ref/Attn  Detffwg Mode Suzep Fts  #5ups/Mode Fosition
1:.009-.15 160(-3dE1/30 9174 PERK/Pur Rvg(RHS) B4y HRXH B-Xlldege ol
2 1Bk (-3dB)/30k 87/ PERK/Pur fvg(RNS) MEXH B-38degs T1-1.78 Bk 87/ FEAK/Par AvglRMS)  dsec 16 WAH B-36Bdegs
3 1Bk(-3E)/ 3k 018 PEAK/Pur Rug(RS) i 8-Flldegs 8:1.785-30 Bk 678 FEAKFar A(RIS)  Bsec 2 8-TElegs
FCC 15.289 Below 3BMHz .TST jmd163 1 Jun 2821

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuVv) (EACF) (dBuV/m)

1 .01614 25.12 Pk 59.5 -31.8 -80 -27.18 63.43 -90.61 43.43 -70.61 0-360

2 .23908 14.98 Pk 56.2 -32.2 -80 -41.02 40.04 -81.06 20.04 -61.06 0-360

4 .01177 14.21 Pk 60.2 -31.4 -80 -36.99 66.17 -103.16 46.17 -83.16 0-360

5 .22019 14.98 Pk 56.2 -32.2 -80 -41.02 40.76 -81.78 20.76 -61.78 0-360

Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (E ACF) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuv) (dBuVv/m)

3 .86174 33.22 Pk 56.2 -32.2 -40 17.22 28.91 -11.69 0-360

6 .86238 32.88 Pk 56.2 -32.2 -40 16.88 28.9 -12.02 0-360

7 1.16786 19.4 Pk 45.8 -32.1 -40 -6.9 26.28 -33.18 0-360

8 1.75426 15.61 Pk 42.8 -32.1 -40 -13.69 29.5 -43.19 0-360

9 1.1694 17.93 Pk 45.8 -32.1 -40 -8.37 26.27 -34.64 0-360

10 1.73539 16.67 Pk 42.9 -32.1 -40 -12.53 29.5 -42.03 0-360

Pk - Peak detector
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

10.4.

WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

95UL Fremont - Chomber K 2821 Jun 4 B9:21.:28
i i|Radicted Emissions — 3 Meters
a5 | |Project Number: 13646814
Client:Bently Nevada LLC
Conf ig:EUT + Support Equipment
- Mode:Zigbee_lorst Cose
7 Tested by:13498 ER
65
55]
E ’7
<
3 45 GFk it tdButh
@
<
35
25
mww
1
T T
Lo
5 H
36 Ted 1686
Freguency (MHz)
Tonge (W) [ R /Bl Det/Avg Fode Seap Pis Fosition Forge (T) R/ RaT/Attn  Dat/ig Mode Goeep Fle  Fops/Moda Fasition
1:30-200 120 (-6eB) /1N 97418 PEAK/LogPur—idea 1 7B MHz 4308 M B-3lldegs H 3:208- 1030 1Bk (-6cB)/ 14 97/18 PEAK/LogPur-Uideo  BBBns/MH: B3  MAH B-J68degs H
FCC Port!5C_38-188BMHz . TST 38915 15 Jul 2814 Rev 9.5 38 fpr 2824

HORIZONTAL

95UL Fremont — Chomker K 2821 Jun 4 @9:21:28
i i|Radicted Emissions — 3 Meters
a5 | |Project Number: 13646814
i|Client:Bent |y Nevado LLC
i |Config:EUT + Support Equipment

- Mode:Zigbee_liorst Case

7 Tested by: 13498 ER

65

Rl—" .........
; ’7
£
3 45 GFF L A= 1= 0 L s A e e s e e E
I
3

35

>5

My
‘.‘Plu..‘_‘_d.
15 " 4
iy o
M i e
5 i | B DR USRI SO SO
3@ T eg 1898
Frequency (MHz)
Ronge (HHz) REALEN ; Raf /fiitn  Det/fvg Mode Sueap Pis  Hups/Mode Posikion Renge fsz [ PeU_nLLr Det/fng Hode Susep Pis  #5ups/Hode Position

FCC Port!5C 30-188BMHz . TST 38915 1S Jul 2814 Rev 9.5 30 Apr 2824

VERTICAL

Page 34 of 44

UL VERIFICATION SERVICES

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES




REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

Below 1GHz Data

Marker | Frequency Meter Det AF 81560 Amp/Cbl Corrected QPK Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 45.0489 29.43 Pk 16.9 -31.4 14.93 40 -25.07 0-360 99 H
45.6433 21.9 Qp 16.5 -31.4 7 40 -33 313 311 H
2 *130.326 28.15 Pk 19.9 -30.7 17.35 43.52 -26.17 0-360 99 H
4 67.7498 29.89 Pk 14.2 -31.2 12.89 40 -27.11 0-360 95 \
5 146.9903 28.5 Pk 18.8 -30.6 16.7 43.52 -26.82 0-360 95 \
3 * 325.4163 28.78 Pk 20.4 -29.8 19.38 46.02 -26.64 0-360 99 H
6 * 260.7079 28.75 Pk 18.6 -30 17.35 46.02 -28.67 0-360 199 \
* - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

10.

5.

WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

dBul/m) Horizontal

1QEUL EMC 2821 Jun 4 11:34:89
RF Emissions

95 Order Number:13646814
Client:Bently Nevoada LLC
Configurotion EUT + Support Equipment
Mode:Z1ghes_lorst Case

35 Tested by / SN:19498 ER

75 Peak Limit (dBul/md

a5

55 Avg Limit dBUU/m)

a5

25

Range (GHz)
1:18-26.5

Freguency (GHz)

26.5

REWABL Ref/ftin  Dat/fvg Mode Sueep Pis  45wps/Mode  Lobel
M-3R/ 89/2 PEFK/LogPur—iden  J4msecthuic) 94B1  MAXH Hor Izental

Ronge (GHz) REIAEY Ref/fttn  Det/Avg Made Sueep

Ptz ¥Sups/Mode  Lohe!

18-266Hz Test.TST jm4163 13 Moy 2H21

Rev 9.5 21 Oct 2619

HORIZONTAL

CdBul/m) Uertical

18FUL EMC 2821 Jun 4 11:34:89
RF Emissions
95 Order Number: 13646814
Client:Bently Nevoada LLC
Configuration:EUT + Support Equipment
Mode:Z1ghes_lorst Case
85 Tested by / SN:19498 ER
75 Peok Limit (dBull/md
a5
55 Avg Limit dBUU/m)
a5
8]
- - 2
25
15
18 26.5
Frequency (GHz)
Range (6Hz) REARH Ref/ftin  Dat/fvg fode Suasp Pio fowpo/liode  Lobel Range (12) REU/VE Ref/tin  Dot/fvg Made Surep Pio  Foups/Mode Labe
18-266Hz Test.TST jnd163 13 Hey 2821 Rev 8.5 21 Oct 2819

VERTICAL
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

18 - 26GHz DATA

Marke | Frequency Meter Det | T447 | Amp/Cb | Dist | Correcte Avg Margin Peak PK
r (GHz) Readin AF | (dB) Corr d Limit (dB) Limit Margi

g (dB/m (dB) Reading | (dBuV/m (dBuV/m n
(dBuVv) ) (dBuV/m ) ) (dB)

)

1 19.207 69.07 Pk 32.7 -57.3 -9.5 34.97 54 -19.03 74 -39.03
2 20.56417 69.3 Pk 33.1 -57.4 -9.5 35.5 54 -18.5 74 -38.5
3 23.67233 69.96 Pk 34.2 -56.9 -9.5 37.76 54 -16.24 74 -36.24
4 19.69528 68.68 Pk 32.8 -56.5 -9.5 35.48 54 -18.52 74 -38.52
5 22.32178 70.57 Pk 33.6 -57.8 -9.5 36.87 54 -17.13 74 -37.13
6 23.28039 69.99 Pk 33.9 -57.1 -9.5 37.29 54 -16.71 74 -36.71

Pk - Peak detector
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REPORT NO: 13646814-E5V5
MODEL: 147M7136-02-01

DATE: 11/1/2021

10.6.

RECEIVER WORST-CASE BELOW 1GHz

2821 Jun 4 83:53:41

95UL Fremont — Chomker K
i i|Radicted Emissions — 3 Meters
a5 | |Project Number: 13646814
Client:Bently Nevada LLC
Conf ig:EUT + Support Equipment
_ Mode 1 Zigbee_Rx
7 Tested by:13498 ER
65
55)
= | I (
3 i I
3 45 L 1 A= = 10 L2711t S B s s S B
@
C
35
ZRM
o M% :
o AR b
Ao i
5
36 163 1886
Frequency (MHz)
Honge Hiz) [ Tai/hiln  Dot/fvg Mok Susep Pis  Wiupellods Position Torge (Fiz) R/ Re/Attn Dot iing Hods Sueep Pls  dups/fode Ponilion
e TGN TT10 PELogPVideo vz 408 AR B-6idags H 37204180 GBI T/IE PERKLogPec-Vido  BlesMiz  BOEE WA B-Toidags f
FCC Port!5C 38-188BMHz . TST 38915 15 Jul 2814 Rev 9.5 38 fpr 2624
BEUL Fremont - Chomber K 2821 Jun 4 09:93: 41
Radioted Emissions - 3 Meters
a5 Project Number: 13646814
Client:Bently Nevado LLC
Conf ig:EUT + Support Equlpment
- Mode 1 Zigbse_Rx
7 Tested by:13498 ER
65
o | T s S T s Lt T rCrs IR AR
; ’7
~
3 45 L 1 A= = 10 L2711t S B s s S B
o H i H i
C : : ; :
35 t }
b M
" : " :
"“.-\,Il
"W i 4 ] !
15 @\‘w : : i
e
‘ LT
5 i : :
38 =L 1998
Frequency (MHz)
Tonge iz) WL Ref/filn Doty Fod Susep Pis  Woupellods Position Terge (1) R/ Ref i Dotiig Pode Sueep Pls  dGups/fode Ponilion
FCC Port!5C 38-188BMHz . TST 38915 15 Jul 2814 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

Trace Markers

Marker Frequency Meter Det AF 81560 (dB/m) Amp/Cbl (dB) Corrected Class B QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 44.7938 29.13 Pk 17 -31.4 14.73 40 -25.27 0-360 98 H
2 104.8619 28.54 Pk 17.6 -30.9 15.24 43.52 -28.28 0-360 399 H
4 42.3282 27.97 Pk 18.6 -31.4 15.17 40 -24.83 0-360 95 \

41.6239 20.93 Qp 19.1 -31.4 8.63 40 -31.37 213 178 \
5 152.7718 28.96 Pk 18.6 -30.6 16.96 43.52 -26.56 0-360 95 \
3 383.0238 28.53 Pk 215 -29.5 20.53 46.02 -25.49 0-360 299 H
6 305.8138 28.27 Pk 20 -29.8 18.47 46.02 -27.55 0-360 199 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13646814-E5V5

MODEL: 147M7136-02-01

DATE: 11/1/2021

10

7.

RECEIVER WORST CASE 1-18 GHz

HBUL Fremont — Chomker K 2821 Jun 3 22:35:23
Rodioted Emissions 3-Meters
195 Project Number:13646814
Client:Bently Nevada LLC
Canfig:EUT + Support Equipment
- Mode:Zigbee Rx
S Tested by: 19497 AF
o] SOOI
Peak Limit C(dBul/m
75
=
S 5|
3 e OO OSSO OUSSPOPRI: SUOROSRORUOSRUPIS USSPt SNSRI SOSR SO
@
C
~ Avg Limit (dBul/m
55
O SO Y SO OOt OO SOOS L SOPSS S FOUOUE SESUOOOE OSSOSO
1
4 ;L)
35 . g i3 —— T L
i~y bl L,
e "ol s
L OO S
1 L] 18
Frequency (GHz)
T b BT PR e et W M DR | ST D i R e e 1B b b
FCC Port15C 2, 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 Apr 2624
HBUL Fremont — Chomker K 2821 Jun 3 22:35:23
Rodioted Emissions 3-Meters
195 Project Number:13646814
Client:Bently Nevada LLC
Canfig:EUT + Support Equipment
- Mode:Zigbee Rx
S Tested by: 19497 AF
o] SOOI
Peak Limit C(dBul/m
75
€
3 5
= =]
©
°
~ Avg Limit (dBul/m
55
R :
2
. :
. . 5 W
35 2
L OO S
1 L] 18
Freguency C(GHz)
Ronge (GH2) FEU/ER Raf/Biln  Det/vg Fods Susep Pls  Wips/Mods Fosition Rorge (6Hz) REVE Ref/Atin et/ Mode Sueep Pls  pslfode Posilion
FCC Port15C 2, 4GHz RSE.TST 12746 22 Apr 2821 Rev 9.5 38 Apr 2624
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REPORT NO: 13646814-E5V5

MODEL: 147M7136-02-01

DATE: 11/1/2021

Radiated Emissions

Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl (dB) Corrected Class B Avg Margin Class B Pk PK Margin Azimuth Height Polarity
(GHz) Reading Reading Limit (dBuVv/m) (dB) Limit (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m
1 1.85558 32.87 Pk 30.9 -12.1 51.67 - - 74 -22.33 192 119 H
1.85558 10.49 Av 30.9 -12.1 29.29 54 -24.71 - - 192 119 H
2 1.86369 31.62 Pk 30.8 -12.1 50.32 - - 74 -23.68 177 176 \%
1.86169 10.44 Av 30.8 -12.1 29.14 54 -24.86 - - 177 176 \%
3 4.09605 48.37 Pk 33.6 -41.1 40.87 - - 74 -33.13 96 128 H
4.09553 37.15 Av 33.6 -41.1 29.65 54 -24.35 - - 96 128 H
4 8.15059 49.76 Pk 36 -36.9 48.86 - - 74 -25.14 270 336 H
8.15059 35.69 Av 36 -36.9 34.79 54 -19.21 - - 270 336 H
5 4.00399 52.86 Pk 33.7 -41.1 45.46 - - 74 -28.54 14 393 Vv
4.00399 38.46 Av 33.7 -41.1 31.06 54 -22.94 - - 14 393 \%
6 8.11974 49.33 Pk 36 -36.5 48.83 - - 74 -25.17 343 296 Vv
8.11774 35.64 Av 36 -36.5 35.14 54 -18.86 - - 343 296 \4

Pk - Peak detector

Av - Average detection
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

11. SETUP PHOTOS

ANTENNA PORT CONDUCTED SETUP

RF ANTENNA PORT CONDUCTED
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

RADIATED RF MEASUREMENT SETUP

BELOW 30MHz (FRONT) BELOW 30MHz (BACK)

ABOVE 1GHz (BACK)
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REPORT NO: 13646814-E5V5 DATE: 11/1/2021
MODEL: 147M7136-02-01

ORIENTATIONS

¥

Y-ORIENTATION

X-ORIENTATION

END OF TEST REPORT
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