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October 11, 2023
Trackonomy Systems

214 Devcon Drive
San Jose, CA 95112

Dear Saurabh Sanghai.

Enclosed is the Wireless test report for compliance testing of the Trackonomy Systems. Multifunctional IoT
Platform Sensor as tested to the requirements of Title 47 of the CFR, Part 15 Subpart C, RSS 247 for Intentional
Radiators.

Thank you for using the services of Eurofins Electrical and Electronic Testing NA, Inc. If you have any

questions regarding these results or if Eurofins Electrical and Electronic Testing NA, Inc. can be of further
service to you, please feel free to contact me.

Documentation Department
Eurofins Electrical and Electronic Testing NA. Inc.

Reference: WIR128384-Track FCC ISED-BLE
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Certificates and reports shall not be reproduced except i full, without the written permission of Eurofins Electrical and Electronic Testing
NA, Inc. While use of the A2LA logo in this report reflects Eurofins Electrical and Electronie Testing NA, Inc. accreditation under these
programs, the report must not be used by the client to claim product certification, approval, or endorsement by A?T.A | or any agency of
the Federal Government. Thas letter of transnuttal is not a part of the attached report.

Eurofins Electrical and Electronic Testing NA, Inc. 1s part of the Eurofins Electrical & Electronics (E&E) global compliance network.
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FCC/ISED Test Report

Applicant name: Trackonomy Systems

Product: Multifunctional IoT Platform Sensor

Report: WIR128384-Track FCC ISED-BLE

Applicant Address:

214 Devcon Drive
San Jose, CA 95112

Manufacturer Address:

214 Devcon Drive

San Jose, CA 95112
Prepared By:
Eurofins Electrical and Electronic Testing NA, Inc.
3162 Belick St.
Santa Clara CA, 95054
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FCC/ISED Test Report

Applicant name: Trackonomy Systems

Product: Multifunctional IoT Platform Sensor

Standard
47 CFR FCC Part 15, Subpart C (Section 15.247)
558074 D01 15.247 Meas Guidance v05r02
RSS 247 Issue2, February 2017
RSS Gen IssueS, March 2019
ANSI C63.10: 2013

Chrzltopher Martin

Christopher Martin Test Engineer, Wireless Laboratory

Engineering Statement: The measurements shown m this report were made in accordance with the procedures indicated, and the enussions from this
equipment were found to be within the limits applicable. I assume full responsibility for the accuracy and completeness of these measurements, and for the
qualifications of all persons taking them It 1s further stated that upon the basis of the measurements made, the equipment tested 1s capable of operation 1n
accordance with the requirements FCC Rules under normal use and mamtenance.

Gary Chou

Gary Chou
Wireless Engineering Manager, Wireless Laboratory
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Report Status Sheet

Revision Report Date Reason for Revision
%] October 11 , 2023 Initial Issue.
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I Executive Summary

Executive Summary

47 CFR FCC Part 15, Subpart C (SECTION 15.247)

RSS 247 Issue2, RSS Gen Issueb

FCC/IC

ISED Test Ttem Result Remarks
Cluse
AC Power Conducted '
15.207 RSS Gen 8.8 o pass | Meet the requirement of
Emission limit.
15.205 Radiated Emissions and Band Edge Meet th ' t of
eet the requirement o
&15.209 & RSS Gen 8.8 Measurement PASS limit.
15.247(d)
15.247(a)(2) | RSS 247 5.5C 6dB bandwidth & 99% bandwidth PASS | Note 1
RSS2475.2.1
15.247(b) Conducted power PASS | Note 1
RSS Gen 6.7
15.247(e) RSS 247544 Power Spectral Density PASS | Note 1
15.203 RSS 247522 Antenna Requirement PASS | Meet the requirement.
Note:

1. Refer to RF module Report FCC ID : HSW2832, RF module report ISED ID : 4492A-2832

2. Determining compliance based on the results of the compliance measurement, not taking info account
measurement instrumentation uncertainty.
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II. Equipment Information

A. Overview

EUT Summary Table

Product: | Multifunctional IoT Platform Sensor
Brand: | Trackonomy Systems
Model(s) Tested: | PGW-2005
Series Model: | N/A
Sample Status: | Original
Primary Power: 120Vac, 60Hz
Voltage Frequency: N/A
Technology / Type of Modulations: BLUETOOTH LE: GFSK
Operating Frequency : 2.402 ~ 2.480GHz
FCCID: 2AXASB-PGW-2005
EUT Specifications:
ISED ID: 27299-PGW2005
Antenna .
Type: Dipole Antenna
Antenna Manufacturer/ Modle: TAOGLAS/ GW.22.5151
Antenna connector: RP-SMA
Antenna Gain 4.64 dBi

Analysis:

The results obtained relate only fo the item(s) tested.

Temperature: 20.3°C

Environmental Test

Relative Humidity: 47.5%

Conditions:
Barometric Pressure: 860-1060 mbar
Evaluated by: | Christopher Martin
Issue Date(s): | September 12, 2023

NOTE: The following modules can be chosen to be configured in the EUT.

Model No. FCCID Note

Report: WIR128384-Track FCC_ISED-BLE € 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 7 0f 32
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FCC/IC RF Testing Units Setting

Model Hardware (FW) Rev. | Firmware (FW) Rev. FW operation verification and Instruction
PGW-2005 Nominal HW V2 Nominal FW V2 Verify by Spectrum Analyzer & Laptop
DESCRIPTION OF TEST MODES
Power Setting :
Channel Frequency(MHz) Power Sefting
0 2402 default
19 2440 default
39 2480 default
40 channels are provided for Bluetooth LE:
Channel Frequency(MHz) | Channel Frequency(MHz) Channel Frequency(MHz)
0 2402 14 2430 28 2458
1 2404 15 2432 29 2460
2 2406 16 2434 30 2462
3 2408 17 2436 31 2464
4 2410 18 2438 32 2466
5 2412 19 2440 33 2468
6 2414 20 2442 34 2470
7 2416 21 2444 35 2472
8 2418 22 2446 36 2474
9 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454
13 2428 27 2456
Report: WIR128384 Track FCC_ISED-BLE © 2023, Eurofins Electrical and Electronic Testing NA. Inc. Page 8 of 32
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B.

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units. The following

support units or accessories were used to form a representative test configuration during the tests.

ID Product Brand Model No. Serial No. FCCID Remarks
wideband radio
B sEer ROHDE& SCHARZ CMWS500 1201.0002K50 - Bluetooth Tester
commumcation tester
Note: (Describe the outline of a simulator, if used for the tests, as a note under the table.)
Insert Cable Connections to/from EUT provided by test team.
.. Shielding
1D Descriptions Qty. Length (m) (Yes/No) Caores (Qty.) Remarks
- _ 0 -

Note: The core(s) is(are) originally attached to the cable(s).

General Description of Applied Standards

References
The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

47 CFR FCC Part 15, Subpart C (Section 15.247)
558074 D01 15.247 Meas Guidance v05r02

ANSI C63.10:2013

RSS 247 Issue2

RSS Gen Issues

00000

Test Site

All testing was performed at Eurofins Electrical and Electronic Testing NA, Inc., 3162 Belick St. Santa Clara, CA
95054. All equipment used in making physical determinations is accurate and bears recent traceability to the
National Institute of Standards and Technology.

Eurofins Electrical and Electronic Testing NA, Inc. has been accredited by the American Association for Laboratory
Accreditation (A2LA) (Certificate #: 0591.02) in accordance with ISO/IEC 17025:2017.

Eurofins Electrical and Electronic Testing NA, Inc. is part of the Eurofins Electrical & Electronics (E&E) global
compliance network.
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E. Measurement Uncertainty
Test Method Eypical Expanied K Confidence Level
Uncertainty
RF Frequencies +4.52 Hz 2 95%
RF Power Conducted Emissions +2.32 dB 2z 95%
RF Power Conducted Spurious Emissions +2.25 dB 2 95%
RF Power Radiated Emissions +3.01 dB 2z 95%

Uncertainty Calculations Summary

F. Modifications
a) Modifications to EUT
No modifications were made to the EUT.
b) Modifications to Test Standard

No modifications were made to the test standard.

G. Disposition of EUT

The test sample including all support equipment (if any), submitted to the Electromagnetic Compatibility Lab for
testing was returned to Trackonomy Systems upon completion of testing.
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III. Electromagnetic Compatibility Criteria for Intentional Radiators
Radiated Emission and Bandage Measurement
Limits of Radiated Emission and Bandage Measurement:

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified as below
table. Other emissions shall be at least 20dB below the highest level of the desired power:

Fl‘e(g:&l;{):ies Field Strength (microvolts/meter) Measur;:::sl))istance
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88 ~216 150 3
216 ~ 960 200 3
Above 960 500 3

Test Procedures: The transmitter was turmed on. Measurements were performed of the low, mid and high Channels.

The EUT was rotated orthogonally through all three axes. Plots shown are corrected for both

antenna correction factor and distance and compared to a 3 m limit line. Only noise floor was
measured above 18 GHz.
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Test Setup

For Radiated Emission Below 30MHz

1m
EUT& 3m
Support Units | |
Turn Table
80cm
|
Ground Plane
Test Receiver
\ I —
oooo0
v 0 0 0 &=y
For Radiated emission 30 MHz to 1GHz
Ant. Tower S
Variable
EUT& 1 10m
Support Units
Turn Table
80 cmT
L
Ground Plane
Test Receiver
| | I
oo0oo
] 0 0 0 Gy
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1-4m
Variable

/

For Radiated emission 1GHz to 40GHz
EUT&

Ant. Tower
3m \
Support Units | |

] %"KAMM

Ground Plane

Test Receiver

N

MOOOO

Test Results:

Test Equipment List

The EUT was tested is compliant with Radiated Spurious Emissions Requirements.

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements of

ISO/IEC 17025:2017.

Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date
152003 EMI Test Receiver Keysight N9030B 11/01/2022 11/01/2023
152399 Turntable Controller SUNOL SCIENCE SCo9V Not Required Not Required
152486 | 5 Meter Chamber Control Room Panashield > Me;{egoif“ml Not Required | Not Required
1583826 Horn Antenna ETS-LINDGREN 3117 04/06/2023 04/06/2025
154802 Preamplifier EMC Instrument EMCI118A45SE Note 1 Note 1
152668 Preamplifier Sonoma Instrument 310N Note 1 Note 1
152600 Antenna Sunol Sciences Corp JB3 04/11/2023 04/ 11/ 2025
153983 Loop Antenna ETS-LINDGREN 6512 10/ 14 /2021 10/ 14 /2023
Note 1: Venfied by calibrated mnstrumentation at the fime of testing

Test Engineer: Christopher Martin

Test Date(s): 09/02/20223
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Test Data

Radiated Emissions (30 MHz~1000 MHz)
EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 30MHz-1GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2440 MHz

#1 - 30MHz-1GHz (Vertical)

80

T04

. L A
Aot el T e R
RTTTIN LR W 7 At bt Yo W

Level [dBpV/m]
&
i

& 1 r-"lw'-\ A —_— M,‘-,_F. -'\\-"'\r”""‘" St
204 | '.I uﬁ" LW "I'r'l'”n LA _‘h’ﬂwlj H‘\‘ ) ,\" """'y\ulﬂff,"" Le | \"» sk J_M-'-LMJ'-*“- et ¥
LR Ml <
V |
10 v
04
-101
-20

aom 0om 150M 200 250M 300M 350M 400M 450M S00M 550M 600M 650M TOOM 750M BOOM BSOM S00M 950M 106G
Frequency [Hz]
== 47 CFR Part 15 section 15,109 - RE Class B - Class:B QPeaky3.0m — Peak (Vertical) Peak (Manual suspects) (Vertical) ¢ Level (QuasiPeak (PASS)) (Vertical)

Antenna Polarity & Test Distance: Vertical at 3m
Frequency . Level Limit Peak Margin Peak . Factor Pass/
No.| " Miz) [Polanztion| oo riRGvim)] | dB@V/m) [dB] Heght (cm) | Angle Oc) | [ qp01/m)) Fail
1 3744 Vertical 17.807 40 -22.193 1.63 62 -6.75 Pass
2| 10565 Vertical 21.405 435 -22 095 25 227 -94 Pass
3 163.67 Vertical 22426 435 -21.074 221 281 -9.22 Pass
4| 87524 Vertical 23274 46 -22 726 2.67 286 432 Pass
REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
Report: WIR128384-Track FCC_ISED-BLE € 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 14 of 32
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3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 30MHz-1GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2440 MHz
#2 - 30MHz-1GHz (Horizontal)
80
70]
601
507 ]
E 40 f———
2
2 320
% 2045 : 9 -
101
0]
107
_Egﬂl\f‘ll ‘IDIiM ‘ISDIM 2DDIM ZSIIJM 3DIIJM 35lJIM -iDDIM -1SIJIM SDDIM SSDIM BOIJIM 550'[\.1 ?UIJIM TSIJIM EBIJIM ESIJIM S‘OIJIM S‘SIJIM 1G

Frequency [Hz]

== 47 CFR Part 15 section 15.109 - RE Class B - Class:B QPeak/3.0m Peak (Horizontal)
¢ Level (QuasiPeak (PASS)) (Horizontal)

Peak (Manual suspects) (Horizontal)

Antenna Polanty & Test Distance: Honizontal at 3m

Frequency = i Level Limut Peak Margm Peak i Factor Pass/

No.| ™ i) | Polanzation | oo rdB@Vim)] | dB(uV/m) [dB] Height (cm) |Angle (Deg)| 1y /)] Fail

1| 3744 | Honzontl 17.807 20 22193 163 &2 675 Pass

2 | 10565 | Horizontal 21405 235 22095 25 27 94 Pass

3 163.67 Honzontal 22426 43.5 -21.074 221 281 -9.22 Pass

4 | 87524 | Horizontal 23274 46 22726 267 286 132 Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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Radiated Emissions (Above 1GHz)

EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 1GHz-26GHz
Environmental Conditions |25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2402 MHz
#1 - Vertical (Vertical)
a0
an4
[ - e - L N
60_
Tsof [ — ————+—— Aol
s A by W
% ,J WMM*“’-W#WWM . WPV
TRt | T T e o o
o =
g 30 ?
20
10]
o_
-10 T T T T T T T T
1G 2G 4G 6G aG 0aG 12G 14G 166G 186G

Frequency [Hz]
== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m — Peak (Vertical)
@ Level (Average (PASS)) (Vertical)

Peak (Manual suspects) (Vertical)
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#1 - 2.31GHz-2.39GHz (Vertical)

a0
80
70
W PP RET NETIEURRIPRSY P s WERURE ST PEERPEY PR UITEe (0 WS S LR N OV RSP LW VR TS BT A MMMM-\'MWMM:*Mww
60
E 507 °
=
-
= ¥
% 304
—
204
104
o 4
-10 T T T T T T T T T T T T T T
231G 23156 232G 2325G 233G 23356 234G 2345G 235G 2355G 236G 2365G 23756 238G 239G
Frequency [Hz]
== FCC Part 15.247 Average/3.0m == FCC Part 15.247 QPeak/3.0m = FCC Part 15.247 Peak/3.0m — Peak (Vertical) Peak (Manual suspects) (Vertical)
= Level (Peak (PASS)) (Vertical) < Level (Average (PASS)) (Vertical)
Antenna Polarity & Test Distance: Vertical at 3m
N Frequency Polarizati Level Limit Peak Margin Peak | Height Angle Factor Measure Type/
o (MHz) [Folanzation| oo i dB@V/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result
1| 287347 | Vertical 38.619 74 -35.381 2.13 38.619 2.19 Peak (PASS)
2 | 287347 | Vertical 25.603 54 -28.397 2.13 25.603 219 Average (PASS)
3 | 9336.08 | Vertical 39.605 74 -34 395 1.01 39.605 5.56 Peak (PASS)
4 | 9336.08 | Vertical 27.171 54 -26.829 1.01 27.171 5.56 Average (PASS)
5| 121721 | Vertical 44.526 74 -29 474 1.01 44526 7.55 Peak (PASS)
6 | 121721 | Vertical 31.704 54 -22.296 1.01 31.704 1.55 Average (PASS)
7 | 2383 884 | Vertical 64.297 74 -9.703 1.95 346 38.73 Peak (PASS)
8 | 2383.884 | Vertical 50.71 54 -3.29 1.95 346 38.73 Average (PASS)
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 1GHz-26GHz
Environmental Conditions |25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2402 MHz
#2 - Horizontal (Horizontal)
90
80
704
60_
E 50]
.
3 b o
g w;
= P
2 »
& 304
207
109
0_
-10 T T T T T T T T
1G 2G 4G 6G 8G w0 126G 140G 166G
Frequency [Hz]
== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m Peak (Horizontal) Peak (Manual suspects) (Horizontal)
o Level (Peak (PASS)) (Horizontal) o Level (Average (PASS)) (Horizontal)
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#2 - 2.31GHz-2.39GHz (Horizontal)

a0
80
70
o
60+
E 504 °
=
-
s
% 304
-
204
104
o_
-10 T T T T T T T T T T T T T T T
231G 2315G 232G 2325G 233G 2335G 234G 2345G 235G 2355G 236G 235G 237G 2375G 238G 239G
Frequency [Hz]
== FCC Part 15.247 Average/3.0m == FCC Part 15.247 QPeak/3.0m = FCC Part 15.247 Peak,/3.0m Peak (Horizontal) Peak (Manual suspects) {Horizontal)
& Level (Peak (PASS)) (Horizontal)  + Level (Average (PASS)) (Horizontal)
Antenna Polarity & Test Distance: Horizontal at 3m
No Frequency Polarization Level Limit Peak Margin Peak Height Angle Factor Measure Type/
| omz) [PPROZEON b B V/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result
1 | 2876.02 | Honizontal 36.382 74 -37.618 1.6 134 223 Peak (PASS)
2 | 2876.02 | Honzontal 23.24 54 -30.76 1.6 134 2.23 Average (PASS)
3 | 9357.89 | Horizontal 44237 T4 -29.763 35 48 5.61 Peak (PASS)
4 | 9357.89 | Honzontal 31.08 54 -22.92 3.5 48 5.61 A e (PASS
5 | 12121.87 | Honzontal 44397 74 -29.603 1.12 115 7.55 Peak (PASS)
6 | 12121 87 | Honizontal 31.27 54 -22.73 1.12 115 7.55 Average (PASS)
7 | 2378.108 | Honzontal 63.458 74 -10.542 207 290 38.85 Peak (PASS)
8 |2378.108 | Horizontal 50.795 54 -3.205 207 290 38.85 Average (PASS)
REMARKS:

Report: WIR128334-Track FCC_ISED-BLE

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

E&E

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2440 MHz
#1 - Vertical (Vertical)
90
801
T04 == === == = | — = =— ]
60
E 50] - ; A
i’; 40 J wmv*mimwmmw'--m.vrwmwwwwmW"«‘f«‘wﬂ”‘”"* TaRdsSS
2 T LA
& 30
20]
104
o]
e TG 4G 6G 86 106 126 146 166 186

FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m — Peak (Vertical)

@ Level (Average (PASS)) (Vertical)

Frequency [Hz]

Peak (Manual suspects) (Vertical)

o Level (Peak (PASS)) (Vertical)

Antenna Polanity & Test Distance: Vertical at 3m
No Frequency Polarization! Level Limt Peak Margin Peak | Height Angle Factor Measure Type/
| (MHz) Peak[dB(uV/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result
1 5036.75 Vertical 44.099 74 -29.901 322 332 416 Peak (PASS)
2 5036.75 Vertical 31419 54 -22 581 322 332 416 Average (PASS)
3 1199394 Vertical 47.309 74 -26.691 3.11 96 15 Peak (PASS)
4] 1199394 Vertical 34.73 54 -19.27 3.11 96 75 Average (PASS)
5 15980.8 Vertical 49 45 74 -24 55 3.1 162 8.55 Peak (PASS)
6 15980.8 Vertical 36.804 54 -17.196 3.1 162 8.55 Average (PASS)

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.

Report: WIR128334-Track FCC_ISED-BLE
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EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2440 MHz
#2 - Horizontal (Horizontal)
90
a0]
70
60
E 509 3
=
g -3
=) 404
@
& 30]
-
20]
10]
04
-10 T T T T T T T T
1G 2G 4G BG 8G 106 124G 14G 166G 18G
Frequency [Hz]
FCC Part 15.247 Average/3.0m = FCC Part 15.247 Peak/3.0m Peak (Horizontal) Peak (Manual suspects) (Horizontal)
o Level (Peak (PASS)) (Horizontal)  « Level (Average (PASS)) (Horizontal)
Antenna Polanty & Test Distance: Honizontal at 3m
Frequency - Level Limt Peak Margin Peak Height Angle Factor
No. Polanzaty Measure T
| oz Y peak{dB(uV/m)] dB(uVim) [dB] (cm) (Deg) [dB(1/m)] Re m“’e”
1| 93184 | Honzontal 45376 74 -28.624 35 305 5.56 Peak (PASS)
2 | 93184 | Honzontal 32.646 54 -21.354 3.5 305 5.56 Average (PASS)
3 [ 12501.21 | Horizontal 48013 74 -25987 35 14 7.55 Peak (PASS)
4 112501.21 | Honzontal 35.463 54 -18.537 3.5 14 7.55 Average (PASS)
5 116076.71 | Horizontal 50.982 74 -23.018 35 155 851 Peak (PASS)
6 | 16076.71 | Honzontal 37.856 54 -16.144 3.5 155 8.51 Average (PASS)
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier

3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

E&E

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2480 MHz
#1 - Vertical (Vertical)
70-__ === === = = = === ]
0]
%E; K MW-W-MNfWWMM-WW“wmm*W o s
W e i
@ 30] =
204
109
01
Yy 4G 6G 8G 106 126 146 166 186G

== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m — Peak (Vertical)

@ Level (Average (PASS)) (Vertical)

Frequency [Hz]

Peak (Manual suspects) (Vertical] ¢ Level (Peak (PASS)) (Vertical)

Page 23 of 32
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

#1 - 2.4835GHz-2.5GHz (Vertical)

a0
H_D 4
# _uWJmMLWJMWWMﬂMMMWMMM,&_NQld-"...,.MlM.M--Nmxmmm.mﬂwnwwuxm‘ﬂlﬂwmu
60+
E s0] 2
=
L
S 40]
e
& 304
201
104
O 4
-10 T T T T T T T T T T T T T T T r
24835 G 2485G 2486G 2487G 2488G 2489G 249G 2491G 2492G 2493 G 2494G 2495G 2496G 2497G 2498G 2499G 25G
Frequency [Hz]
== FCC Part 15.247 Average/3.0m == FCC Part 15.247 QPeak/3.0m == FCC Part 15.247 Peak/3.0m — Peak (Vertical) Peak (Manual suspects) (Vertical)
o Level (Peak (PASS)) (Vertical) ¢ Level (Average (PASS)) (Vertical)
Antenna Polarity & Test Distance: Vertical at 3m
Frequency . Level Lamit Peak Margin Peak | Height Angle Factor
No.| ~ \Mpz) |Polanzation) ot dRGV/m)] dB(uV/m) [dB] (m) (Deg) | [Bamy | Meaue Th ype/
1 8121.78 Vertical 44 788 74 -29.212 3.5 155 5.87 Peak (PASS)
2 8121.78 Vertical 31.795 54 -22.205 3.5 155 5.87 Average (PASS)
3 | 11055.63 Vertical 46.452 74 -27.548 3.12 206 6.52 Peak (PASS)
4 | 11055.63 Vertical 33.629 54 -20.371 3.12 206 6.52 Average (PASS)
5 ] 1596219 Vertical 49 81 74 -24.19 3.13 320 8.52 Peak (PASS)
6 | 15962.19 Vertical 36.876 54 -17.124 3.13 320 8.52 Average (PASS)
7 | 2485829 Vertical 64.318 74 -9.682 1 90 39.15 Peak (PASS)
8 | 2485829 Vertical 51.471 54 -2.529 1 950 39.15 Average (PASS)
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 120 Vac Frequency Range 1GHz-26GHz
Environmental Conditions |25 deg. C, 70% RH Tested By Christopher Martin
Test Mode TX MODE BLE 2480 MHz
#2 - Horizontal (Horizontal)
90
80
?D-__ = T i ! = T -
607

wA

(=]
1

&

Level [dBa=V/m]
&

304
204
104
o_
=10 T T T T T T T T
1G 2G 4G 6G 8G WG 126G 146G 166G 186G
Frequency [Hz]
== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m Peak (Horizontal) Peak (Manual suspects) (Horizontal)
o Level (Peak (PASS)) (Horizontal) < Level (Average (PASS)) (Horizontal)
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#2 - 2.4835GHz-2.5GHz (Horizontal)

Level [dBaeV/m]
5

301
201
104
O_
-10 T T T T T T T T T T T T : T T T
24835 G 2485G 2486G 2487G 2488G 2489G 249G 2491G 2492G 2493 G 2494G 2495G 2496G 2497G 2498G 2499G 25G
Frequency [Hz]
FCC Part 15.247 Average/3.0m == FCC Part 15.247 QPeak/3.0m == FCC Part 15.247 Peak,/3.0m Peak (Horizontal) Peak (Manual suspects) (Harizontal)
o Level (Peak (PASS)) (Horizontal) < Level (Average (PASS)) (Horizontal)
Antenna Polanty & Test Distance: Horizontal at 3m
Frequency . Level Limut Peak Margin Peak Height Angle Factor
No. Polanizaty Measure T
% o) U [dBVim)] dB(uV/m) [dB] m) | @eg) | [dBm)] =
1| 51252 | Honzontal 46.105 74 -27.895 3.5 13 423 Peak (PASS)
2 | 51252 | Honzontal 32.653 54 -21.347 3.5 13 423 Average (PASS)
3 | 12018.55 | Horizontal 48647 74 -25.353 3.5 141 7.52 Peak (PASS)
4 | 12018.55 | Honzontal 35.739 54 -18.261 3.5 141 7.52 Average (PASS)
5 | 15645.25 | Horizontal 51.289 74 -22.711 3.5 77 8.19 Peak (PASS)
6 | 15645.25 | Honzontal 37.91 54 -16.09 3.5 77 8.19 Average (PASS)
7 | 2485 829 | Horizontal 64.38 74 -9.62 2.65 24 39.16 Peak (PASS)
8 | 2485.829 | Honizontal 51.477 54 -2.523 2.65 24 39.16 Average (PASS)
REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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Conducted Emission Measurement

Limits of Conducted Emission Measurement :

The following standards specified below are covered in the scope of this section of the test report:

Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

Conducted Emissions - Test Procedure

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected to the
power mains through a line impedance stabilization network (LISN). Other support units were connected to the
power mains through another LISN. The two LISNs provide 50 ohmy/ 50uH of coupling impedance for the
measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maxinmm conducted interference.

c. The frequency ranges from 150 kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was not
recorded.
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Conducted Emissions - Test Setup

/ Vertical Ground
Reference Plane / Test Receiver

o L 1
oooo
40cm ELr o dena o e oo
80cm
LISN

N

\ Horizontal Ground

Reference Plane

IH

Note: 1.Support units were connected to second LISN.

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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Test Results:
2 Farir : Average Average Average
Tine e || (:;":L;'“" ‘gﬂlﬁ.‘)" Qe ;[;;m Pass/Fail Amglitude o Marzin Pass/Fail
£ (dBuY) (dByY) (dB)
Thia 640 kHz 59.378 73 13622 Pass 52748 60 7352 Pass
T 2,66 MHz 38822 i 34178 Pass 29.362 60 30,638 Pass
T 2975 MHz 32777 7 40223 Pass 23.597 60 36.403 Pass
Line 462 MHz 40434 73 32566 Pass 32.054 60 27946 Pass
Line 642 MHz 39.947 73 33.053 Pass 31.367 60 28133 Pass
. 1405
Line iy 34738 i 38262 Pass 26,978 60 33012 Pass

Table 1. CEV - (150 kHz — 30 MHz, Phase 1), 120VAC 60Hz - PMM 9010F, Line 1 Test Results

SubRange Line 1

Lewel dBpv]

-1
150k 200 k 0Tk 400k SO0k 600K AO0 k000 k =Y IM db 58 G6M TMEM 0 20 M 30

Frequency [Hz)
— FOC/AT CFR Part 15 section 15.107 - Class:h Avsrage  — FOC/AT CFR Part 15 section 15.107 - Classd QPesk  — Peak (Phase 1) — O-Pesi (Phase 1) — CISPRAVG (Phase 1)

o Ouas-Peak (OuasiPeak and Average Measurements) (Phase 1) o Average {QuasiPeak and Average Measurements) (Phase 1)

Figure 1. CEV - (150 kHz — 30 MHz, Phase 1), 120VAC 60Hz - PMM 9010F, Line 1 Plot
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5 AL : Average Average Average
Tine e || E:‘;:%““ (EBI;R':}“ orp {'é[.ﬁ“‘“ Paso/Fail Amplitude Limit Margin Pass/Fail
(dBpV) (dBpV) (dE)
Neutral 635 kHz 59248 e 13752 Pass 52.608 60 7392 Pass
Neutral 124 MHz 30953 7 42047 Pass 24.243 60 35757 Pass
Neutral 3.54 MHz 40.158 7 32802 Pass 33.808 60 26.192 Pass
Neutral 459 MHz 4014 7 3286 Pass 3283 60 2717 Pass
Neutral 6.18 MHz 39.104 7 33896 Pass 30514 60 29,086 Pass
Neutral ]}Eﬁf 34988 73 38012 Pass 25.698 60 34302 Pass

Table 2. CEV - (150 kHz — 30 MHz, Neutral), 120VAC 60Hz - PMM 9010F, Neutral Test Results

SubRange Neutral

Level [d54Y|

150k 200k 00k 400K SO0k GO0k 300k 000K M L) AWM 5M BM TMEM  0M 20M anm
Frequency [Hz]

= FOC/AT CFR Part 15 58ti0n 15107 - Classt Average = FOC/7 CFR Part 15 siction 15107 - Class A OPeak  — Peak (Neutral] — O-Peak (Neutral) — CISPRAVG [MNeistral)
& Quasl-Paak (QuasPeak and Avarage Measwremants] (Neutrall & Awerage (QuasiPaak and Average Maamuremants) (Nautral)

Figure 2. CEV - (150 kHz — 30 MHz, Neutral), 120VAC 60Hz - PMM 9010F, Neutral Plot
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IV. Pictures of test Arrangements

Please see setup photo file
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END OF REPORT
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