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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ENERGOUS CORPORATION
3590 NORTH FIRST STREET,
SUITE 210,
SAN JOSE, CA 95134, U.S.A.
EUT DESCRIPTION: WIRELESS CHARGER
MODEL: VN15
BRAND: ENERGOUS
SERIAL NUMBER: 100D (CONDUCTED); 1012 & 100C (RADIATED)

SAMPLE RECEIPT DATE: AUGUST 02, 2021

DATE TESTED: AUGUST 02, 2021 — SEPTEMBER 01, 2021

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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: 13947251-E1V6 DATE: 10/8/2021

FCC ID: 2ADNA-VN15

2. TEST RESULTS SUMMARY

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.

FCC Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
FCC 815.247 (a) o . ANSI C63.10 Sections
1)) 20dB BW/99% OBW Complies 6.92 and 6.9.3
15.247 (a)(1) Hopping Frequency Separation Complies None.
15.247 (a)(1)()) | Number of Hopping Channels Complies None.
15.247 (a)(1)()) | Average Time of Occupancy Complies None.
15.247 (b)(2) Output Power Complies None.
Reporting Per ANSI C63.10,
See Comment Average Power purposes only Section 11.9.2.3.2.
15.247 (d) Conducted Spurious Emissions Complies None.
15.209, 15.205 |Radiated Emissions Complies None.
15.207 AC Mains Conducted Emissions | Complies None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r01,
KDB 414788 D01 Radiated Test Site vO1r01.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

AEREES (,liEIIDD ISElilfrgser;any Regii:?r(;tion
O Building 1: 47173 Benicia Street, Fremont, California, USA uso0104 2324A 208313
O Building 2: 47266 Benicia Street, Fremont, California, USA uso0104 22541 208313
Building 4: 47658 Kato Rd, Fremont, California, USA uso0104 2324B 208313
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

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 5.29dB

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.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a stand-alone wireless charger with BLE that is mounted on a ceiling or wall. The
wireless charger transmits power via a frequency hopping signal between 916.5MHz to
918.1MHz and charges multiple receivers at a time.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mw)
916.5t0 918.1 Normal 29.65 922.57
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

The radio utilizes an Patch antenna, with a maximum gain of 5 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 5.0.255.255 2054

The test utility software used during testing was 5.0.255.255_ 2054

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission 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.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

BLE and WPT can transmit simultaneously, all radiated testing is with BLE in normal operating
mode as the worst case.
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

6.6. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
EUT AC/DC Adapter (30W) Anker A2013 AEYSCP0A50102610 DoC
I/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 Antenna 1 SMA Un-shielded 0.1 To spectrum
analyzer
2 USB 1 USB Type C Un-shielded 1 N/A
I/O CABLES (RF RADIATED/AC POWER LINE TEST)
casle Port i ©1F LEEIEEY Connector Type Cable Type Casle Remarks
No. Ports Length (m)
1 uUsB 1 USB Type C Un-shielded 1 N/A
TEST SETUP
The EUT is powered by AC/DC adapter via USB cable.
SETUP DIAGRAMS
1
Spectrum EUT
Analyzer
2
. AC/DC Adapter
AC MAINS
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

TEST SETUP- RADIATED TEST/AC POWER LINE TEST
The EUT is powered by AC/DC adapter via USB cable.

SETUP DIAGRAM

Antenna/Amp

Radiated Test

<’

ﬁh

ACIDC
adapter

AC MAINS/ LISN

Spectrum Analyzer

Conducted Test
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

7. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Passive Loop 30Hz - 1MHz ELECTRO METRICS EM-6871 SC-8015 05/24/2022
Antenna, Passive L.oop 100Kz - ELECTRO METRICS EM-6872 SC-8014 05/24/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 08/31/2021
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 PRE0197319 04/08/2022
Antenna, Broadb;‘gﬁ'?yb”d' 8OMHZ 10 g0l Sciences Corp. B3 81560 09/24/2021
- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 175953 01/21/2022
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179367 02/21/2022
Filter, BRF 902 to 928MHz MICRO-TRONICS BRC50722 T1847 04/08/2022
Filter, Highpass 1.5GHz MICRO-TRONICS HPM50114 85494 07/30/2022
Spectrum Analyzer, PSA, 3Hz to Keysight Technologies E4440A T198 05/13/2022
26.5GHz Inc
Power Meter, P-series single channel Keysight 'Il'r?é:hnologles N1911A T1272 01/21/2022
Power Sensor, P - series, 50MHz to Keysight Technologies
18GHz, Wideband Inc N1921A T1223 06/17/2022
AC Line Conducted
Description Manufacturer Model ID Num Cal Due
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25-2-01-480V PRE0186446 01/20/2022
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 02/19/2022
Transient Limiter COM-POWER LIT-930A PRE0213145 01/20/2022
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Rev 9.5, JUI22($2’12021’ Aug 2,
AC Line Conducted Software UL UL EMC Rev 9.5, 07 Jul 2020
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
WPT 1.00f 1.00 1.000| 100.00 0.00 0.010

Test Engineer: 19498 ER

®

\

MultiView IRecelver @ISpectrum .«_l
Ref Level 107.00 cBi/ ® RBW 10 MHz SGL

& Att 10dB & SWT 175us  VBW 10 MHz Frequency 916.5000000 MHz
Input 1AC_PS On__Notch ot

100 ey

a0 dBpy-

80 depy-

60 dBpv-

50 dBpy

40 dipy

30 dipy

20 depy-

10 dopy

ICF 916.5 MHZz 800 pLs\ 75
J wody | AMNNMEEN W CLOT

18:33:37 01.08,2021
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

9.2. 20 dB AND 99% BANDWIDTH

LIMITS

FCC §15.247 (a) (1)(i)

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

TEST PROCEDURE

The RBW is set to 10kHz. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

Note: Because the measured signal is CW or CW-like adjusting the RBW per C63.10 would not
be practical since measured bandwidth will always follow the RBW and the result will be
approximately twice the RBW.

RESULTS
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Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 916.5 25.242 21.3507
Mid 917.3 25.227 21.3518
High 918.1 25.240 21.3600
# Agilent 14:55:52 Aug 5, 2621 L Sweep % Agilent 14:56:32 Aug 5, 2621 L Sweep
| Sweep Time | Il Sweep Time
Ch Freq 9165 MHz Trig Free 2.848 s Ch Freq 917.3 MHz Trig Free 8 5
Occupied Bandwidth Auto M—ﬂl Occupied Bandwidth Futo Man|
Sweep | Sweep
APZ021.5.12,19495LR, Conducted A ngle o) | |z 12 199980 Conducred B frale Lot
Ref 36.3 dBm Atten 48 dB Auto Sweep| Ref 36.3 dBm Atten 48 dB Auto Sweep
#Peak Time iPeak Time
Ii%g > 2 X <| [Horm Accy &%g > * 2 < [Horm Accy
gif Gate ngf/ Gate
5t 1
163 in i i -
dB dB
Gate Setup» Gate Setup|
Center 916.500 06 MHz Span 108 kHz Center 917.366 00 MHz Span 188 kHz
#Res BH 10 kHz #UBH 38 kHz #Sweep 2.848 5 (601 pts) #Res B 18 kHz #YBH 30 kHz #Sweep 2.848 s (601 pts)

. - - - Points - . N - Points
Occupied Bandwidth Occ BH % Pur 9900 % oL Occupied Bandwidth Occ BH % Pur 9966 % i
21.3507 kHz x dB -20.00 dB 21.3518 kH= x dB  -20.60 dB

Transmit Freq Error  12.399 kHz Transmit Freq Error  12.476 kHz
% dB Bandwidth 25.242 kHzx ® B Banduidth 25.227 kHz*
|
+ Agilent 14:57:84 Aug 5, 2021 L Freq/Channel
|
Th Frea 9151 1= Trig Tros || o iner Freq
Occupied Bandwidth
Start Freq
AP2621.5.12,19498ER,Conducted A 918.858880 HHz
Ref 36.3 dBm Atten 48 4B
#Peak Stop Freq
Log < Y 918.156000 MHz
10 > <
B/ CF Step
O 16. kHz
1@.%t Fluto Han|
dB |
Freq Offset
Center 915160 88 FHz Span 100 khZ|| Hz
4Res BH 18 kHz #UBH 30 kHz #Sweep 2.848 s (601 pts)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pwr  99.60 7 |[ln, 0f]
21.360@ kHz x dB -20.60 dB

Transmit Freq Error  12.4497 kHz
® dB Bandwidth 25.248 kHz*

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: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 10 kHz and the
VBW is set to 30 kHz. The sweep time is coupled.

RESULTS

¥ Agilent 14:46:22 Rug 5, 2621 L
AP2621.5.12,19495ER, Conducted A a Merl -32.8 kHz
Fef 36.3 dBm Atten 48 dB -0.16 4B
Peak 1 1R
Log | b
1@
dB/
Offst
8.3
dB
LgRw
Ml 52
33 FC
AR
£(fn
50k
Swp
Center 317.380 @ MHz Span 1 MHz
#Res B 18 kHz #WBW 30 kHz Swesp 956 ms (61 prs)

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (i)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW (set the
RBW to less than 30% of the channel spacing or the 20 dB bandwidth, whichever is smaller.)is
set to 10 kHz and the VBW is set to > RBW. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 50 Channels Observed

s Agilent 14:15:32 Aug 5, 2821 L Trace
AP2621.5.12,19498ER, Conducted A
Ref 26 dBm fitten 40 dB ) ) Tracg
Peak | | | | | =
Log ‘
52/ Clear Write
Max Hold
Lafiv Min Hold
G e View
AR
£
550k Blank
Swp
Center 917,309 MHz Span 2.5 MHz 1"‘0’{92
#Res BH 16 kHz UBH 188 kHz  Sweep 23.68 ms (681 pts)
|
Page 18 of 55
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: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 () (1) (i)

() For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth
of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 20 second period;

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 5 second scan, to enable resolution of each occurrence.

RESULTS

Average Time
of Occupancy | Limit
in 20 seconds | (sec)

Pulse Number of
Width |Pulses in 20
(msec) | seconds

Margin (sec)

(sec)
30 11 0.3300 0.4 -0.0700
3 Agilent 14:37:48 Aug 5, 2621 L 3 Agilent 83:12:83 Sep 1, 2621 L Freq/Channel
AP2621.5.12,19438ER,Conducted A a Mkrl 30 ms AP2E21.8.27,12485,
ﬁ:im%'g dBm Atten 46 dB -0.66 dB 5;:;& dBm #Atten 30 dB 91%;?@2%%5';&3
i
1R . c
4B/ Jd AL L LA 4B/ i 916?@%}35%&3
%\‘gt Offst i
&8 égg i StopFreq
916.500000 Miz
CF Step|
Laflv whve ﬂlﬂ@@@@@@@ p:ﬁ
W ML 52 Freq Offset,
e g; 53 FS | i3 B.00VEE iz
AR
£5: £ )
50k Signal Track
» | — <50k ﬂﬂ 9 ok
AR | |concer 516285 M o
1 1 O e S pon 0 e
Conter G15.109 0 i Span 6 iz Res BL{ 1 kHz : #UBH 3 kHz. Sweep 20 5 (1001 pts)
Res B 26 kiiz WBH 62 kiiz Sween 108 ms (601 pts) Copyright 2000-2018 Agilent Technologies |
NUMBER OF PULSES IN 20 SECONDS
PULSE WIDTH OBSERVATION PERIOD
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

9.6. OUTPUT POWER

LIMITS

15.247 (b) (2)

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels as permitted under paragraph (a)(1)(i) of this section.

TEST PROCEDURE

The transmitter output is connected to a 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 power meter.

RESULTS
Tested By: [19498 ER
Date: 8/2/2021
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 916.5 29.57 30 -0.43
Middle 917.3 29.58 30 -0.42
High 918.1 29.65 30 -0.35
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REPORT NO: 13947251-E1V6

FCC ID: 2ADNA-VN15

DATE: 10/8/2021

9.7.

LIMITS

AVERAGE POWER

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a 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 power meter.

RESULTS
Tested By: |19498 ER
Date 8/2/2021
Channel Frequency Average Power
(MHz) (dBm)
Low 916.5 29.52
Middle 917.3 29.53
High 918.1 29.59
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 902MHz and 928MHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

SPURIOUS EMISSIONS, NON-HOPPING

# Agilent 18:35:31 Aug 13, 2021 L Measure i Agilent 18:37:83 Aug 13, 2821 L Measure
AP2B21.5.12,19498ER, Mirl 916.50 MHz AP2621.5.12,19498ER, Mkrd 25.623 GHz
Ref 48 dBn #ftten 40 dB 30.88 dBn Meas Off Ref 48 dBm #htten 40 dB ~33.637 dBm Meas Off
#Peak 1 #Peak [T
Log Log
19 18
AR/ Channel Power 4B/ Channel Power|
Offst Offst
10.4 10.4
dB Occupied BH dB Occupied BW|
ol ul} 4
161 5 101 - o
dBm dBm e, S
s s e s e il
Center 902,66 MHz Span 58 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BN 10 kHz WBM 300 Kz Sweep 48 ms (1001 peo) || TWIt c;;\r.;:: #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5197 pray || T c;';::g
Marker  Trace Type W fixis Anplitude Marker  Trace Type W Az Amplitude
1 (e8] Freg 91E6.58 IMHz 30.88 dBn 1 13 Freg 917 MHz 36.86 dBm
2 (&) Fi 9@2.88 MH. -45.69 dE| 2 (&5 F 1.833 GH. -44.52 dB
3 (5] F:zg 896.18 NH; -41.36 dE’rx PowercsctDaFt 3 1) F;z; 2,749 BH; -44.58 dE'l= Powerc%tna';
4 13 Freq 25.623 GHz -33.64 dBm
More More|
1of 2 1of 2

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

# Agilent 18:33:58 Aug 13, 2021 L Measure 4% Agilent 18:34:53 Aug 13, 2821 L Measure

AP2821.5.12,19498ER, Mkrl 917.39 MHz AP2621.5.12,19438ER, Mkrd 25.664 GHz

Ref 48 dBm #Atten 40 dB 30.11 dBm Meas Off| Ref 48 dBm #Atten 460 dB -34.224 dBm Meas Off

#Peak T | #Peak [T

Log & | Log

ég/ Channel Power ég/ Channel Power|

Offst Offst

10.4 16.4

dB Occupied BH dB Occupied BW|

ol 1] "

191 16.1

dBm dBm 24 " S E —

o | P

ML 82 " " Start 30 MHz Stop 26.800 GHz " "

53 Fe Hulti c;;\r.;:: #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5197 pray || T c;';::g
an Marker  Trace Type W Az Amplitude

£ s || B fm gk ELE N r——

3 1y F 2.752 GH: -43.74 dBb

S i i i i CCDF 4 @ Freq 25584 Gha Zsi22 b CCDF

Center 917.30 Mz Span 50 MHz 1";’{2 1”‘0’{3

#Res BH 100 kHz #JBH 300 kHz Sweep 4.8 ms (1001 prs)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

A Agilent 18:32:200 Aug 13, 2021 L Measure 4% Agilent 18:33:21 Aug 13, 2921 L Measure
AP2B21.5.12,19498ER, Mirl 918.16 MHz AP2621.5.12,19498ER, Mkrd 25.386 GHz
Ref 48 dBn #ftten 40 dB 30.12 dBn Meas Off Ref 48 dBm #htten 40 dB ~34.481 dBm Meas Off
#Peak i #Peak [T
Log Log
19 18
AR/ Channel Power 4B/ Channel Power|
Offst Offst
10.4 10.4
dB Occupied BH dB Occupied BW|
ol 1] .
1o 2 lol |— 3
dBm dBm e T e S L S
e | | e
Center 928.66 MHz Span 58 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BN 10 kHz WBM 300 Kz Sweep 48 ms (1001 peo) || TWIt c;;\r.;:: #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5197 pray || T c;';::g
Marker  Trace Type W fixis Anplitude Marker  Trace Type W Az Amplitude
1 (e8] Freg 918.18 IMHz 38.12 dBn 1 13 Freg 918 MHz 36.88 dBm
2 (&) Fi 931.45 MH. -42.84 dEi 2 (&5 F 1.836 GH. -44.89 dB
3 (5] F:zg 928.80 NH; -46.69 dE’rx PowercsctDaI_E 3 1) F;zg 2.754 BH; 44,67 dE'r: Powerc%tnal_z
4 13 Freq 25.388 GHz -34.48 dBm
More More|
1of 2 1of 2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

¥ Agilent 14:18:48 Aug 5, 2021 L % Agilent 14:20:23 Aug 5, 2021 L
AP2821.5.12,19498ER, Conducted A a Mkrl -16.64 MHz AP2621.5.12,19498ER,Conducted A a Mkrl 20.86 MHz
Ref 36.3 dBm Atten 48 dB -72.48 dB Ref 36.3 dBm ftten 48 dB -73.93 dB
Peak Peak
Log 1R Log rﬁ
148 / 16 j
B/ | 4B/ [
Offst J Dffst ) ]
16.3 f 16.3
dB ff dB /j H
1 2 > i
Lo St Loy o b, 3
ML 52 ML 82
Center 399.28 MHz Span 38.55 MHz Start 902.00 MHz Stop 945.66 MHz
#Res BH 100 kHz #UBH 308 kHz Sweep 3.72 ms (601 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 4.12 ms (601 pts)
Marker  Trace Type W Axie Anplitude Marker  Trace Type o fxis finplitude
1R [&5] Freg 917.81 MHz 30.15 dEn 1R (&5 Freq 917.84 MHz 38.26 dEm
1a 1y Freg -16.54 MHz -72.48 dB 1s 1) Freg 28.86 MHz -73.83 dB
2 1y Freg 982.86 MHz -44.12 dBn 2 1) Freg 928.88 MHz -44.87 dBu

LOW BANDEDGE

HIGH BANDEDGE
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REPORT NO: 13947251-E1V6

FCC ID: 2ADNA-VN15

DATE: 10/8/2021

10. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at 3 m (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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector 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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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

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.

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

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.
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

10.1. TRANSMITTER BELOW 1 GHz

-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (LOW
CHANNEL)

HORIZONTAL RESULT

(Multiview I Receiver ] Spectrum 1

Ref Level 107.00 dBuv @ RBW (CISPR) 120 kHz

& Att 10dB ® SWT 100 ms  VBW 1 MHz Mode Auto Sweep Frequency 900.0000000 MHz
Input 1AC PSS On_ Notch Off

1 Frequency Sweep

M5[1]| 24.01 dBpv
100 depy 94 T. 8700 MHz
M1[1]| 96.78 dBpv
90 depy 16-5230-MH=

80 dBpv

70 depv

50 dBpy

50 depv

40 dBpy

30 depv

20 By s . Pt Lty i s R b e ] LT R LT

10 depv
CF 900.0 MHz 8001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result

M1 1 916.523 MHz 96.78 dBpVv

M2 1 902.0 MHz 20.00 dBpVv
M3 1 928.0 MHz 21.22 dBpVv
Md 1 856.53 MH:z 25.20 dBpV
WS 1 941.87 MHz 24.01 dBpVv

: 01.08.2021 Ref Level RBW
] [ Measuring... ERRRRRRNE AXL SR H

20:51:32 01.08.2021

M4 and M5 are not under restricted bands. With 20dBc from M1 96.78 dBuV= 76.78dBuV as
limit, all of the M4 and M5 are passing.
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

VERTICAL RESULT

MultiView - I Receiver Spectrum
Ref Level 107.00 dBuv ® RBW (CISFR) 120 kHz
® Att 10dB ® SWT 100 ms VBW 1 MHz Mode Auto Swesp Frequency 900.0000000 MHz
Input 1AC PSS On_ Notch Off
1 Frequency Sweep
" M5[1]| 23.85 dBuv
100 depy Y 928.0460 MHz
M1[1]| 97.36 dBpv
90 depy 916-5229-MHz
30 depv
70 depy
60 depy
50 dBpv
40 depy
30 depv o
1S
T M2 L, 2]
IR e P SOIRTRRVIRUN TR T RSN T P TR (RN TAENA, ST ., S Y T bbbty gl by uebubbisbsbedg
10 depy
CF 900.0 MHz 8001 pts 20,0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 916.5229 MHz 97.36 dBpV
M2 1 902.0 MHz 21.04 dBpV
M3 1 928.0 MHz 20.69 dBpVv
Md 1 856.505 MHz 25.99 dBpV
M3 1 928.046 MHz 22.85 dBpVv
H Measuring... EERRERRNN AN “1'2']1?.'32[.[3; HREf Lovsl HRBW
21:00:37 01.08.2021

M4 and M5 are not under restricted bands. With 20dBc from M1 97.36 dBuV= 77.36 dBuV as
limit, all of the M4 and M5 are passing.
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (HIGH
CHANNEL)

HORIZONTAL RESULT

’Multi\liew § I Receiver ] Spectrum 1
Ref Level 107.00 dBuv/ @ RBW (CISPR) 120 kHz
& Att 10 dB ® SWT 100 ms & VBW 1 MHz Mode Auto Sweep Frequency 900.0000000 MHz
Input 1AC  PS On_ Notch Off
1 Frequency Sweep
M5[1] .
100 dBpy 961 1670 MHz
M1[1]| 97.41 dBpv
a0 depy 9181230 MH=
80 dBpv
70 depv
60 dBpv
50 depv
40 dBpv
30 depv
20/dBpv - - . - e
10 dBpy
800.0 MHz 8001 pts 20.0 MHz/ 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 918.123 MHz 97.41 dBpv
M2 1 902.0 MHz 21.54 dBpv
M3 1 928.0 MHz 21.56 dBpv
M4 1 858.105 MHz 26.21 dBpV
M3 1 961.167 MHz 24.01 dBpVv
H } Measuring... EURRREEED LK 012%3322':'?% HREf Level ;RBW
20:32:57 01.08.2021
Radiated Emissions
Frequency Meter Det AF 81560 Bypass Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
961.167 24.01 Pk 29.3 4.1 57.41 46.02 11.39 0-360 100-400 H
* 965.665 1.02 Qp 29.4 4.1 34.52 46.02 -11.5 202 145 H

Pk — Peak detector
Qp - Quasi-Peak detector

M4 is not under restricted bands. With 20dBc from M1 97.41 dBuV= 77.41 dBuV as limit, M4 is
passing.
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

VERTICAL RESULT

®

rMuItiView § I Receiver ] Spectrum 1
Ref Level 107.00 dBuv/ ® RBW (CISPR) 120 kHz
& Att 10 dB ® SWT 100 ms ® VBW 1 MHz Mode Auto Sweep Frequency 900.0000000 MHz
Input 1AC  PS On_ Notch Off
1 Frequency Sweep /
N M5[1]
100 dBp v 997 6380 MHz
M1[1] 97.57 dBpv
a0 depy 9181230 MH=
80 dBpv
70 depv
60 dBpv
50 depv
40 dBpv
30 depv Ty
T M2 3 MVS
SRy A P Y
10 dBpv
CF 900.0 MHz 8001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result
M1 1 218.123 MH:z 97.57 dBpv
Mz 1 902.0 MHz 20.44 dBpVv
M3 1 928.0 MHz 19.84 dBpVv
M4 1 858.13 MHz 2515 dBpVvV
M3 1 997.638 MHz 23.19 dBpVv
H } Measuring... WRMERLED ARl "l'ztl'f;‘zlt:'éé H“f Level REM
20:41:57 01.08.2021
Radiated Emissions
Frequency Meter Det AF 81560 Bypass Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
997.638 23.19 Pk 29.7 4.3 57.19 46.02 11.17 0-360 100-400 \
*996.1808 1.65 Qp 29.7 4.3 35.65 46.02 -10.37 308 247 \

Pk — Peak detector
Qp - Quasi-Peak detector

M4 is not under restricted bands. With 20dBc from M1 97.41 dBuV= 77.41 dBuV as limit, M4 is

passing.
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

HARMONICS AND SPURIOUS EMISSIONS (WITH NOTCH FILTER)

LOW CHANNEL RESULTS

gL Frenont - Chomber K 2021 Aug 2 18:26:44
‘ ! {|Radicted Emissions — 3 Meters
a5 | |Project Number:13947251
Client:Energaus
(| Config:EUT + Support Equipment
i [Mode:[PT 916.5 + BLE
75 ¥ Tested by:19498 ER
s
55 ........... H
: |
= H H
3 45 Pk Cimi e cgButt/md -
@ ; i
£ ; ;
35
25M
1 I— M“\WM
5
3@ ' T6d 7308
Frequency (MHz)
2 (NHz) REUABU Raf/fdin  Det/fvg Hode Swenp Fis  HSapsMods  Position Ronge (W) REM/UBY Ref/titin  Dat/fvg Hode Sweap Ptz #uosiMode  Poaition
\.’ZKM] 128k (-BdB)/1M 87718 PERK/LogPur—Video  1Tlns/Miz 4808 HIOH B-3ldags H JZ"EF-'EFD 1284 (-6c81/1H 97/18 PEMK/LogPur-Video  BBBes/MH:  BBAE  MAXH B-J68degs H
FCC Part!5C 30-1BBEMH= TST 38915 15 Jul 2814
gsUL Fremont - Chomber K 2021 fug 2 18:26:44
‘ ! {|Radicted Emissions — 3 Meters
a5 | |Project Number:13947251
Client:Energaus
(| Config:EUT + Support Equipment
i [Mode:[PT 916.5 + BLE
75 ¥ Tested by:19498 ER
s
55 ...................... H
. | I
> i i
3 45 OF k-t cdBut VY -
[is}
&
35
S
é‘ a =]
25ty 3
LR LA . s ki
N o / s
W h ki
5 i UL ly'..:_ %w W
AWARAT L 1
Y i i ;
5
36 ' BRI 1600
Freguency (MHz)
Pls ~ tsipsbode  Positian Renge (IHz) REU/UBY

Fonge (NAiz) FEUABY Raf/fttn  Dot/fvg Hode Swnep

Ref/Attn  Dat/Avg Hode Seatp s 5uaffods Poaition

FCC Part!SC 3@-1B@BMH=z TST 38915 15 Jul 2614

VERTICAL
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

RADIATED EMISSIONS

Marker Frequency Meter Det AF 81560 (dB/m) Amp/Cbl (dB) T847 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading BRF (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 *120.2509 38.9 Pk 19.8 -30.8 0.13 28.03 43.52 -15.49 0-360 393 H
2 145.1198 36.44 Pk 18.9 -30.6 0.13 24.87 43.52 -18.65 0-360 197 H
3 890.5898 29.9 Pk 28.5 -27.2 2 33.2 46.02 -12.82 0-360 99 H
4 30.6377 31.49 Pk 27.5 -31.6 0.13 27.52 40 -12.48 0-360 97 \
5 *38.0771 37.78 Pk 21.8 -31.5 0.13 28.21 40 -11.79 0-360 97 \

*37.7671 32.4 Qp 22.1 -31.5 0.13 23.13 40 -16.87 110 106 \
6 45.0064 40.04 Pk 16.9 -31.4 0.13 25.67 40 -14.33 0-360 97 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

MID CHANNEL RESULTS

95UL Fremont - Chomber K 2821 Aug 2 10: 38 88
{|Radioted Emissions - 3 Meters
a5 L |Project Number: 13347251
Client:Energaus
i [Canfig:EUT T Support Equipment
i |Mode: [PT 917.3 + BLE
75 ¥ Tested by:19498 ER
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95UL Fremont - Chomber K 2821 Aug 2 10: 38 88
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a5 L |Project Number: 13347251
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VERTICAL
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

RADIATED EMISSIONS

Marker Frequency Meter Det AF 81560 (dB/m) Amp/Cbl (dB) T847 BRF Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuVv/m)

1 30.0425 27.6 Pk 28 -31.6 0.13 24.13 40 -15.87 0-360 295 H
2 *122.844 39.38 Pk 19.9 -30.8 0.13 28.61 43.52 -14.91 0-360 393 H
3 889.1896 30.54 Pk 28.5 -27.2 2 33.84 46.02 -12.18 0-360 99 H
4 *37.7795 38.17 Pk 22.1 -31.5 0.13 28.9 40 -11.1 0-360 97 \

38.3285 32.92 Qp 21.6 -31.5 0.13 23.15 40 -16.85 -16.98 88 97
5 102.1412 44.33 Pk 16.8 -30.9 0.13 30.36 43.52 -13.16 0-360 97 \
6 878.2882 31.11 Pk 28.3 -27.3 2 34.11 46.02 -11.91 0-360 199 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

HIGH CHANNEL RESULTS

gt Frenont - Chamber K 2021 fug 2 | 1:96.:48
i {|Radioted Emissions - 3 Meters
a5 (| Project Number: 1334725
Client:Energaus
i [ConfigiEUT T Suppert Equipment
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H

HORIZONTAL

95UL Fremont - Chomber K 2821 fAug 2 1186, 48
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a5 | |Project Number:13947251
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VERTICAL
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

RADIATED EMISSIONS

Marker Frequency Meter Det AF 81560 (dB/m) Amp/Cbl (dB) T847 BRF Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)

1 30.2551 27.35 Pk 27.8 -31.6 0.13 23.68 40 -16.32 0-360 295 H
2 *119.9108 37.89 Pk 19.8 -30.8 0.13 27.02 43.52 -16.5 0-360 393 H
3 889.9897 31.14 Pk 28.5 -27.2 2 34.44 46.02 -11.58 0-360 97 H
4 30.2551 31.67 Pk 27.8 -31.6 0.13 28 40 -12 0-360 100 \4
5 * 38.0346 37.77 Pk 21.9 -31.5 0.13 28.3 40 -11.7 0-360 100 \4

* 37.7546 31.6 Qp 22.1 -31.5 0.13 22.33 40 -17.67 283 114 \
6 888.2895 30.72 Pk 28.5 -27.2 2 34.02 46.02 -12 0-360 199 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

10.2. TRANSMITTER ABOVE 1 GHz
HARMONICS AND SPURIOUS EMISSIONS (WITH HPF 85494)

LOW CHANNEL RESULTS

H'TIL Fremont — Chomker K 2821 Aug 2 13:28:55
‘ : Redicted Emissions 3-Meters
. i i : i Project Number: 13347251
Client:Energaus
Config:EUT + Support Equipment
Mode  WPT 916.5 + BLE
95 Tested by:19498 ER
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HORIZONTAL

| 15Ul Frenont - Chamber K 2021 Aug 2 13:28;55
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad 85494 Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T863 (dB) HPF Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)
7 *7.33212 55.29 PKFH 36 -37.3 0.72 54.71 - - 74 -19.29 61 182 H
*7.33211 53.34 VALT 36 -37.3 0.72 52.76 54 -1.24 - - 61 182 H
4 *4.58259 60.79 PKFH 34.3 -40.7 0.72 55.11 - - 74 -18.89 348 143 H
* 4.58256 58.01 VALT 34.3 -40.7 0.72 52.33 54 -1.67 - - 348 143 H
8 * 8.24862 51.31 PKFH 36.1 -36.6 0.72 51.53 - - 74 -22.47 206 98 H
*8.24861 46.86 VALT 36.1 -36.6 0.72 47.08 54 -6.92 - - 206 98 H
18 *7.33211 54.25 PKFH 36 -37.3 0.72 53.67 - - 74 -20.33 199 98 \
*7.33211 51.15 VALT 36 -37.3 0.72 50.57 54 -3.43 - - 199 98 \
15 *4.58244 55.79 PKFH 343 -40.7 0.72 50.11 - - 74 -23.89 82 394 \
* 4.58256 52.69 VALT 34.3 -40.7 0.72 47.01 54 -6.99 - - 82 394 \
19 * 8.24876 50.45 PKFH 36.1 -36.6 0.72 50.67 - - 74 -23.33 97 98 \
* 8.2486 44.28 VALT 36.1 -36.6 0.72 44.5 54 -9.5 - - 97 98 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** . Markers 23 and 24 are BLE Signals
NOTE: Worst highest 6 markers frequencies in restricted bands are picked.

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13947251-E1V6

FCC ID: 2ADNA-VN15

DATE: 10/8/2021

Spurious Emissions 1GHz — 1.6GHz without a Band Reject Filter, without 1.5 GHz HPF, and

without amplifier

Tested by:

19498 ER

Date:

8/3/21

Horizontal

DATA
Marker Frequency Meter Det AF T863 Bypass | Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuv/im) (dB)
1 *1.31033 12.54 Pk 29.3 5.3 47.14 74 -26.86 0-360 200 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Note:

Test was performed @ 3 meter distance.
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REPORT NO: 13947251-E1V6

FCC ID: 2ADNA-VN15

DATE: 10/8/2021

Vertical

DATA
Marker Frequency Meter Det AF T863 Bypass Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dB)
2 *1.31987 12.31 Pk 29.2 5.3 46.81 74 -27.19 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Note:

o Test was performed @ 3 meter distance.
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

MID CHANNEL RESULTS

| 15UL Fremont - Chamber K 2021 Aug 3 B9:42:34
| | |Radiated Emissions 3-Meters
- Project Numbsr: 13847251
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Config:EUT + Support Equipment
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad 85494 Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) HPF Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuVv) (@8) (dBuV/m) (dBuv
/m)
5 * 4.58652 57.2 PKFH 343 -40.8 0.72 51.42 - - 74 -22.58 275 101 H
* 4.58656 54.63 VALIT 34.3 -40.8 0.72 48.85 54 -5.15 - - 275 101 H
4 *3.66915 56.62 PKFH 334 -40.7 0.72 50.04 - - 74 -23.96 202 98 H
* 3.66925 53.26 VALT 33.4 -40.7 0.72 46.68 54 -7.32 - - 202 98 H
8 *7.33844 51.9 PKFH 36 -37.2 0.72 51.42 - - 74 -22.58 105 179 H
*7.33851 47.67 VALIT 36 -37.2 0.72 47.19 54 -6.81 - - 105 179 H
9 * 8.25582 51.37 PKFH 36.1 -36.5 0.72 51.69 - - 74 -22.31 20 216 H
*8.25581 47.78 VALIT 36.1 -36.5 0.72 48.1 54 -5.9 - - 20 216 H
15 * 4.5865 54.52 PKFH 343 -40.8 0.72 48.74 - - 74 -25.26 230 204 \
* 4.58656 51.21 VALT 343 -40.8 0.72 45.43 54 -8.57 - - 230 204 \
18 * 7.33827 50.15 PKFH 36 -37.2 0.72 49.67 - - 74 -24.33 69 209 \
*7.3385 45.57 VALT 36 -37.2 0.72 45.09 54 -8.91 - - 69 209 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - Markers 22, 23 and 24 are BLE Signals
NOTE: Worst highest 6 markers frequencies in restricted bands are picked.

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

Spurious Emissions 1GHz — 1.6GHz without a Band Reject Filter, without 1.5 GHz HPF, and
without amplifier

Tested by: 19498 ER
Date: 8/3/21

Horizontal

DATA
Marker Frequency Meter Det AF T863 Bypass Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dBuvim) (dB)
1 *1.3394 12.75 Pk 29.3 5.3 47.35 - - 74 -26.65 0-360 100 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Note:

e Testwas performed @ 3 meter distance.

Page 43 of 55

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: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

Vertical

DATA
Marker Frequency Meter Det AF T863 Bypass Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuV/m) (dBuV/m) (dB)
2 *1.31207 12.82 Pk 29.3 5.3 47.42 - - 74 -26.58 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Note:

e Test was performed @ 3 meter distance.
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

HIGH CHANNEL RESULTS

1|5UL Fremont - Chamber K 2821 Aug 3 B9:26:52
‘ |Radicted Emissions 3-Meters
185 Project Mumber: 13347251
Client:Energaus
Config:EUT + Support Equipment
Made:LFT 918.1 + BLE
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HORIZONTAL
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VERTICAL
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/FIt 85494 Corrected Avg Limit Margin Peak PK Azimut Heigh Polarity
(GHz) Reading (dB/m) r/Pad (dB) HPF Reading (dBuV/m) (dB) Limit Margin h t
(@Buv) (dB) (dBuv/m) @Buvim) | @8) | (egs) | em)
3 *4.59052 57.28 PKFH 34.2 -40.8 0.72 514 - - 74 -22.6 276 99 H
* 4.59056 54.63 VALT 34.2 -40.8 0.72 48.75 54 -5.25 - - 276 99 H
2 *3.67248 57.04 PKFH 33.5 -40.7 0.72 50.56 - - 74 -23.44 203 98 H
*3.67245 54.47 VALIT 33.5 -40.7 0.72 47.99 54 -6.01 - - 203 98 H
6 *7.34491 51.24 PKFH 36.1 -37.2 0.72 50.86 - - 74 -23.14 64 198 H
*7.34492 47.08 VALIT 36.1 -37.2 0.72 46.7 54 -7.3 - - 64 198 H
11 *3.67237 57.93 PKFH 33.5 -40.7 0.72 51.45 - - 74 -22.55 195 379 \
*3.67245 55.92 VALIT 33.5 -40.7 0.72 49.44 54 -4.56 - - 195 379 \4
15 * 7.34486 49.95 PKFH 36.1 -37.2 0.72 49.57 - - 74 -24.43 69 208 \
*7.34489 45.3 VALIT 36.1 -37.2 0.72 44.92 54 -9.08 - - 69 208 \
17 *9.18104 49.64 PKFH 36.6 -35.8 0.72 51.16 - - 74 -22.84 13 99 \
*9.18112 43.44 VALT 36.6 -35.8 0.72 44.96 54 -9.04 - - 13 99 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
NOTE: Worst highest 6 markers frequencies in restricted bands are picked.

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

Spurious Emissions 1GHz — 1.6GHz without a Band Reject Filter, without 1.5 GHz HPF, and
without amplifier

Tested by: 19498 ER
Date: 8/3/21

Horizontal

DATA
Marker Frequency Meter Det AF T863 Bypass Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dBuvim) (dB)
1 *1.234 12.81 Pk 28.8 5.1 46.71 - - 74 -27.29 0-360 100 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Note:

e Testwas performed @ 3 meter distance.
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

Vertical

DATA
Marker Frequency Meter Det AF T863 Bypass Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuV/m) (dBuV/m) (dB)
2 *1.23213 12.68 Pk 28.8 5.1 46.58 - - 74 -27.42 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Note:

e Test was performed @ 3 meter distance.
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REPORT NO: 13947251-E1V6
FCC ID: 2ADNA-VN15

DATE: 10/8/2021

10.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

18:45:28

__UL Fremont - Chomber K 20821 Aug 5
a
RF Emi==ion=
Project Number: 13947251
e Client:Energous
Config:EUT + Suppart Equipment
Mode: UPT_Below 38MHz
=l “1Tested by: 19498 ER
78 Feak Limit.  CdBubl/m
SE\‘\\_‘
e —
2 38 5 1Bl
[15)
™
18

18

38
Frequency (MHz)
Ronge (MHz) FEUAEN Ref/Pitn  Det/fvg Mods Pt Hiwps/Mode Fonge (MHz) RBUVEY Fef/fittn  Det/fva Mode Swecp Pts  Fupa/Mode  Poaition
15,0015 -6k 0174 PEFK/Par Fug(RHS) WA
4! S(-6dB) /B BT/ PERK/Par Fvg(RHS) HRH -36Bdegs T:4-1.785 &M PERK/Par fheg (RMS) dsec L A-36Bdegs
i-6dB) /I 672 FERK/Pur |'\w:_fi':!‘1\ !I‘u‘.“ @-36Bdegs 8:1.785-32 8173 PERK/Par Avg(RMS! finec 2k WH B-368degs
CC 15 289 Below 38MHz TS5T mf4337 29 Jul 2821
ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF
Below 30MHz Data
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak PK Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit Margin (dBuV/m) (dB) (Degs)
(dBuVv) (E ACF) 300m (dBuV/m) (dBuV/m) (dB)
1 .01204 28.21 Pk 60.1 -31.5 -80 -23.19 65.97 -89.16 45.97 -69.16 0-360
2 .18026 219 Pk 56.1 -32.2 -80 -34.2 42.5 -76.7 22.5 -56.7 0-360
4 .02883 23.66 Pk 58 -32.2 -80 -30.54 58.39 -88.93 38.39 -68.93 0-360
5 .30393 14.95 Pk 56.2 -32.2 -80 -41.05 37.96 -79.01 17.96 -59.01 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna (E (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuVv) ACF) (dBuV/m)
3 .86165 26.63 Pk 56.2 -32.2 -40 10.63 2891 -18.28 0-360
6 .86264 24.56 Pk 56.2 -32.2 -40 8.56 28.9 -20.34 0-360
7 1.02658 51.95 Pk 46.6 -32.1 -40 26.45 27.39 -.94 0-360
1.03627 36.67 Qp 46.5 -32.1 -40 11.07 27.31 -16.24 330
8 2.05189 35.37 Pk 41.4 -32.1 -40 4.67 29.5 -24.83 0-360
9 3.12504 24.05 Pk 385 -32 -40 -9.45 29.5 -38.95 0-360
10 6.25018 15.56 Pk 34.9 -31.9 -40 -21.44 29.5 -50.94 0-360
11 9.37322 19.5 Pk 34.3 -31.8 -40 -18 29.5 -47.5 0-360
12 13.85132 23.56 Pk 33.8 -31.8 -40 -14.44 29.5 -43.94 0-360
13 1.02702 55.93 Pk 46.6 -32.1 -40 30.43 27.39 3.04 0-360
1.03468 47.61 Qp 46.5 -32.1 -40 22.01 27.33 -5.32 9
14 2.05608 40.5 Pk 41.3 -32.1 -40 9.7 29.5 -19.8 0-360
15 3.12504 33.11 Pk 385 -32 -40 -.39 29.5 -29.89 0-360
16 6.25018 26.49 Pk 34.9 -31.9 -40 -10.51 29.5 -40.01 0-360
17 9.37426 26.47 Pk 34.3 -31.8 -40 -11.03 29.5 -40.53 0-360
18 11.88108 26.3 Pk 34 -31.8 -40 -11.5 29.5 -41 0-360

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Quasi-ggglgumed lluii (dil:/\(/e)rage
0.15-0.5 66 to 56 * 56 to 46 *

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 13947251-E1V6

FCC ID: 2ADNA-VN15

DATE: 10/8/2021

LINE 1 RESULTS

W“IZ'IL Fremont, CA CE Room 2021 Aug 5 13:27:52
E
Conducted RFT Ualtage
Project: 13347251
186 Cl ent Name | Energous
EUT ConfigiEUT + Support Equipment
i Test Uolt7Freq: 128U 7/ 6BHz
9z Test By:19498 ER
?B ..........
i e
% _‘_\—-\ T —
S 5g) e
3 B ﬂg‘é
ERET — - 5.7
E —— o AV R R N /E ‘,./BEV‘W‘A-.W
A - Ch, A —
22 H
8
6
B 1 2] 34
Frequency (MHz)
Fonge (MHz) Ref/Atin  Det/fng Node Sue Pls  #aps/fade  Lobel Ronge CMHz) Rl Ref/Alin  Del/fvy Hode Guesp Pts foups/Mode Lebel
1:.15-38 (-G e IpiCa 1@ne/2. : 133k IARIT Lire-L1
FCC1S CE Class B 15AkHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 B7 Jul 2874
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PRE018644 LC Cables TekBox Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L1 C1&C3dB Limiter Reading 15 Class B (dB) 15 Class B argin
(dBuv) TBFL1 dBuv QP Avg (dB)
Model 207
2 .15225 22.87 Ca 1 0 9.4 32.37 - 55.88 -23.51
4 .555 28.41 Ca 0 0 9.3 37.71 - 46 -8.29
6 1.64175 18.85 Ca 0 .1 9.3 28.25 - 46 -17.75
8 1.98263 18.5 Ca 0 .1 9.3 27.9 - 46 -18.1
10 12.2325 26.89 Ca 1 .2 9.3 36.49 - 50 -13.51
12 29.41688 .44 Ca 0 .3 9.4 10.14 - - 50 -39.86
1 .15225 33.74 Qp 1 0 9.4 43.24 65.88 -22.64 - -
3 .555 33.6 Qp 0 0 9.3 42.9 56 -13.1 - -
5 1.635 25.19 Qp 0 .1 9.3 34.59 56 -21.41 - -
7 2.01975 24.92 Qp 0 1 9.3 34.32 56 -21.68 - -
9 12.23475 34.43 Qp 1 .2 9.3 44.03 60 -15.97 - -
11 29.40225 11.12 Qp 0 .3 9.4 20.82 60 -39.18 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13947251-E1V6 DATE: 10/8/2021
FCC ID: 2ADNA-VN15

LINE 2 RESULTS

| spUL_Fremant, CA CE Room 20821 Aug 5 13:27:52
2
Conducted RFT Ualtage
Praject: 13347251
186 Cl ot Name | Energous
EUT Config:iEUT + Support Equipment
i Lo Test Uolt/Freq:128U / 6BHz
9z R R R R Test By:19498 £R
7 | CUS OSPUPURRISROS: SUUSOSPROUS USROS SRS SO SSE0L BSOS SURIS USSP OHRPUUSOSSU SOOMOMUUIOS: SUUORISRS SSSPRION SRS (SN SORNON NPT SO RN
O B —
Q T —
s T
— oB T
: v g 2
ERT 'R 1719 ; 22
4 } 255 - fa]
b L’j prs H N
22 A &
- /425
8
5]
15 1 iG] 38
Frequency (MHz)
Fonge (MHz) [T Ref/Atin  Det/fug Hode Sueep Pls #aps/fade Lobel Ronge CMHz) Rl Ref/Alin  Del/fvy Hode uesp Pts foups/Mode Lebel
FCCIS CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 B7 Jul 2824
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE018644 LC Cables TekBox Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L2 C2&C3dB Limiter Reading 15 Class B (dB) 15 Class B argin
(dBuv) TBFLL dBuvV QP Avg (dB)
Model 207
14 .15225 20.3 Ca 0 0 9.4 29.7 - - 55.88 -26.18
16 .55275 27.7 Ca 0 0 9.3 37 - - 46 -9
18 1.2345 18.42 Ca 0 1 9.3 27.82 - - 46 -18.18
20 1.61138 18.86 Ca 0 1 9.3 28.26 - - 46 -17.74
22 12.2055 25.09 Ca 1 .2 9.3 34.69 - - 50 -15.31
24 29.41575 2.26 Ca 1 3 9.4 12.06 - - 50 -37.94
13 .15225 33.07 Qp 0 0 9.4 42.47 65.88 -23.41 - -
15 .555 32.89 Qp 0 0 9.3 42.19 56 -13.81 - -
17 1.2885 24.94 Qp 0 1 9.3 34.34 56 -21.66 - -
19 1.64175 25.27 Qp 0 1 9.3 34.67 56 -21.33 - -
21 12.20775 32.6 Qp 1 2 9.3 42.2 60 -17.8 - -
23 29.41575 12.26 Qp 1 .3 9.4 22.06 60 -37.94 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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