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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: XIAMEN NEW SOUND TECHNOLOGY CO,. LTD
NO.13 of XIANG YUE ROAD,
TORCH HI-TECH INDUSTRIAL DEVELOPMENT ZONE,
XIANG AN DISTRICT, XIAMEN, CHINA

EUT DESCRIPTION: Hearing Aids

MODEL: Primo W

SERIAL NUMBER: RX13 (Conducted); RX12 (Radiated)

DATE TESTED: SEPTEMBER 09, 2020 — SEPTEMBER 11,2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC 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 NVLAP, NIST, any agency of the Federal Government.
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FCC ID: 2Al14Q-PRIMO MODEL: Primo W

2. TEST RESULTS SUMMARY

FCC Clause Requirement Result Comment

Reporting ANSI C63.10 Section 11.6.

See Comment Duty Cycle purposes only

i 99% OBW Reporting ANSI C63.10 Section 6.9.3.
purposes only

15.247 (a) (2) 6dB BW Complies None.

15.247 (b) (3) Output Power Complies None.

See Comment Average power Reporting Per ANSI C63.10, Section
purposes only 11.9.2.3.2.

15.247 (e) PSD Complies None.

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 v05r02,
KDB 414788 D01 Radiated Test Site vO1rO.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions
were measured at 47658 Kato RD address. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are
also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[0 Chamber A [0 Chamber D O Chamber |

[0 Chamber B 0 Chamber E O ChamberJ

[0 Chamber C [0 Chamber F Chamber K

0 Chamber G O Chamber L

[0 Chamber H [0 Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324B.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

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 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.26 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.39 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.19dB

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)

36.5dBuV + 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: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a hearing aid with BLE radio.

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)
2402 - 2480 BLE -1.07 0.78
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, with a maximum gain of 3.77 dBi.

6.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Version: 4.1.3.35
The software installed in the EUT during testing was 4.0.12

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated band edge, harmonics, and spurious emissions from 1 GHz to 18GHz were performed
with the EUT was set to transmit at the Low/Middle/High channels.

Radiated emission below 30MHz, below 1GHz, above 18GHz, and power line conducted
emission were performed with the EUT was set to transmit at the channel with highest output
power as worst-case scenario.

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.

Worst-case data rate as provided by the client was:
BLE: 1 Mbps.
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Dell Latitude E7470 3F94RC2 DoC
CN-03NKWD-72438-38D-
Laptop AC/DC adapter Dell LA65NM130 OF54-A00 DoC
EUT AC/DC adapter Huoniu HNEMO050200UU None DoC
SchmartBoard | RS-232 710-0001- FAB#201-0200-01
Debug Board Inc. 01 #0528 DoC
Xiamen New
Wireless charger Sound SBWO1 2035 2A14Q-SBW
Technology
Co,. Ltd
I/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 1 AC Mains to AC/DC
Adapter
2 DC 1 DC Un-shielded 15 AC/DC Adapter to
Laptop
3 USB 1 UART Un-shielded 15 Laptop to debug
board
4 DC 1 DC Un-shielded 0.18 Debug board To EUT
5 Antenna 1 SMA Un-shielded 11 To spectrum
analyzer
I/O CABLES (RF RADIATED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 USB 1 UART Un-shielded 165 AC/DC adapter to
debug board
2 DC 1 DC Un-shielded 0.18 Debug board To EUT
I/O CABLES (AC Power Line TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 1 N/A
2 USB 1 USB Type C Un-shielded 1 N/A
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TEST SETUP-CONDUCTED TEST

The EUT was connected to the debug board. Test software exercised the EUT.

SETUP DIAGRAM

I
Spectrum EuT 4 3
Analyzer o, T
Debug
Board Laptop
2
AC/DC Adapter .
1
AC MAINS

TEST SETUP- RADIATED TEST

The EUT was connected to the debug board. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp

Radiated Test

<

2
- Debug board
1

ACIDC
adapter

AC MAINS/ LISN

Spectrum Analyzer

Conducted Test
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TEST SETUP- AC POWER LINE TEST
The EUT was charged in a wireless transfer power device. Test software exercised the EUT.

SETUP DIAGRAM

@

Wireless
Power
Transfer
Device

EUT

ACIDC
adapter

AC MAINS/ LISN
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7. MEASUREMENT METHOD
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 Subclause -11.13.3.4 Trace averaging across ON and OFF times
of the EUT transmissions followed by duty cycle correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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8. 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 - 1IMHz ELECTRO METRICS EM-6871 PRE0179465 07/27/2021
Antenna, Pass,s(')‘,’\jk'[zoo'o 100KHz - ELECTRO METRICS EM-6872 PRE0179467 | 07/27/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 08/31/2021
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 | PRE0197319 05/04/2021
Antenna, Broadbs'f‘e”‘:'?yb”d’ S0MHz to SUNAR rf motion JB3 PRE0181574 | 10/14/2020
- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 175953 01/23/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179376 04/03/2021
Antenna Horn, 18 to 26GHz ARA SWH-28 T448 05/20/2021
Pre-Amp 18-26GHz Agilent Technology 8449B PRE0183142 | 04/08/2021
Power Meter, P-series single channel | <eYsight Tlre]gh”c"og'es N1911A T1268 01/22/2021
Power Sensor, P-series, 50MHz to Keysight Technologies
18GHz, Wideband Inc N1921A T413 02/26/2021
AC Line Conducted
Description Manufacturer Model ID Num Cal Due
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25-2-01-480V PRE0186446 | 01/21/2021
L.I.S.N FCC INC. FCC LISN 50/250 24 01/21/2021
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 02/20/2021
Transient Limiter COM-POWER LIT-930A PRE0129246 | 01/23/2021
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Rev 9.5, 30 Apr, 2020
Antenna Port Software UL UL RF AP2020.9.1
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REPORT NO: 13486961-E4V1
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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.
Tested by: 19498 ER
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
BLE 0.389 0.625 0.623 62.27% 2.06 2.568

DUTY CYCLE PLOTS

MultiView | Spectrum

Ref Level 0.00 dBm
Att
Input

1 Zero Span

1AC  PS

10dB ® SWT 165 ms

DUTY CYCLE BLE

®
)

& RBW 10 MHz
VBW 10 MHz

Off  Notch

8GL

Off

Frequency 2.4020000 GHz

2535 ps:

1 -27.34 dBm

244,20 |s

-100 d

CF 2.402 GHz

1001 pts

165.0 ps/

2 Marker Table
Type | Ref | Trc |
M1 1

02
[BX]

M1 1
M1 1

X-Value

244.2 ps

389.4 ps
625.35 ps

| Y
-27.

-Value

34 dBm
0.29 dB
0.09 dB

Function

Function Result

Il

——

18:48:09 10.09.2020

10.09.2020 [ Ref Level [ REBW |
i G e
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2402 1.049
Middle 2440 1.054
High 2480 1.054
#  Agilent 10:05:44 Sep 9, 2620 L Measure 3 Agilent 10:12:36 Sep 9, 2029 L Measure
| ] |
Ch Freq  2.4682 GHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Heas Off
Occupied Bandwidth Auverages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power!| Channel Power
AP2020.9.1,16086825, AP2629.9.1,16980825,
Ref 28 dBm #Htten 39 dB Ref 26 dBm #Atten 30 dB
#Peak Occupied BH #Peak Dccupied BH
Log Lag
18 s 14 e =
dB/ dB/ b
offst [T ESI I APl | fofrs: [— = € ] ACP
16.7 149.7
o8 — dB ‘ ——
Multi Carrier, } Multi Carrier
Center 2.462 000 GHz Span 2 MHz Power Center 2.440 008 GHz Span 2 HHz Power
#Res BN 18 kHz #UBH 56 kHz #Sween 100 ms (1001 pts) b s #Res BH 18 kHz #YBH 56 kHz #Sweep 108 ms (1001 pts) b s
ower Stat ower Stat
Occupied Bandwidth Occ BH % Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
1.0494 MHz ®x dB -26.80 dB 1.8542 MHz x dB -26.00 dB
Transmit Freg Error  -27.744 kHz IMO{Z Transmit Freq Error  -28.394 kHz 1"0{2
% B Bandwidth 1.316 MHz v % dB Bandwidth 1.328 MHz v
| |
3% Agilent 10:15:16 Sep 9, 2028 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
AP2626.9.1,16880925,
Ref 28 dBm #Atten 39 dB
#Peak Occupied BH
Log
18 ’
dB/
T L - ACP
189.7 I
4B I A
] Multi Carrier
Center 2.430 308 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 108 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH Z Pwr  95.00 ¥ CCDF
1.08537 MHz ®dB -26.00 dB
Transmit Freq Error  -29.750 kHz 1M°fr§
% dB Bandwidth 1.323 MHz o
|

HIGH CHANNEL

Page 16 of 44

UL VERIFICATION SERVICES INC.

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 Inc.



REPORT NO: 13486961-E4V1
FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

9.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

RESULTS

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.675 0.5
Middle 2440 0.669 0.5
High 2480 0.696 0.5
X Agilent 10:05:13 Sep 9, 2028 L Measure 5 Agilent 19:12:08 Sep 9, 2029 L Measure
AP2620.9.1,1688073, a Mkrl 675 kHz AP2620.9.1,160802S, a Mkrl 669 kHz
Ref 38 dBm #Htten 40 dB -8.031 dB Meas Off| Ref 38 dBm #fAtten 40 dB -1.396 dB Meas Off
#Peak | #Peak
Log | Log
ég/ Channel Power| ég/ Channel Power
Offst Offst
18.7 1.7
dB e Occupied BH dB " Occupied BH
i
o] 4 ol > i
i B
m m
WPrivg ACP “Pfiv ACP
28 28
ML 52 Multi Carrier, ML 52 Multi Carrier
33 F Power| 33 FS Power|
AR AA
g?@k Power Stat gé)@k Power Stat
Sop ceof| | [sm CCDF|
Center 2,402 0 GHz Span 3 WAz horel | [center 2.423 008 oz Span 3 Mz Jtore
#Res BH 180 kHz #BH 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1891 pts)
| |

% Agilent 19:15:34 Sep 9, 2020 L Measure
AP2629.9.1,16085875, a Mkrl 696 kHz|
Ref 3@ dBm #Atten 46 dB 6.511 dB Meas Off
#Peak
Log
1o Channel P
ey annel Power
Offst
18.7
dB " Occupied BH
Dl 2
-85
dBm
ACP

#PAvg
28
Ml 52 Multi Carrier
S3F Power

AA
£k Power Stat
550k CCDF
Swp
Center 2.459 390 GHz San 3 Mz 1”‘;{2

#Res BH 100 kHz

#UBH 3080 kHz

Sweep 1 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 13486961-E4V1

FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a
gated peak reading of power.

RESULTS
Tested By: 16080ZS

Date: 9/9/2020

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 -1.07 30.00 -31.07
Middle 2440 -1.10 30.00 -31.10
High 2480 -1.34 30.00 -31.34
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REPORT NO: 13486961-E4V1
FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

9.5.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a

gated average reading of power.

RESULTS

Tested By: 16080zZS
Date: 9/9/2020
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 -1.34
Middle 2440 -1.38
High 2480 -1.60
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FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

9.6.

LIMITS

POWER SPECTRAL DENSITY

FCC §15.247 (e)

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 2402 -16.22 8 -24.22
Middle 2440 -16.31 8 -24.31
High 2480 -16.56 8 -24.56
% Agilent 10:06:39 Sep 9, 2020 L Measure 3¢ Agilent 16:13:22 Sep 9, 2028 L Measure
AP2020.9.1,16056235, Mkrl 2.401 936 GHz AP2629.9.1,1605025, Mkrl 2.439 936 GHz
Ref 38 dBm #Htten 40 dB -16.216 dBm Meas Off| Ref 36 dBm #Atten 40 dB —16.309 dBm Meas Off|
#Peak #Peak
Log | Log
1o Channel P 10 Channel P
ey annel Power Y annel Power,
Dffst Difst
18.7 18.7
dB Occupied BW dB Occupied BH
] o}
8.6 1 8.0 1
dBm g dBn 3
WPiivg ACP “Ffive m ACP
168 164
ML 52 Multi Carrier ML 52 Multi Carrier
53 F Power| S3FS Power|
AR AA
f;%k Power Stat f)ﬂ%k Power Stat
S CODF| | | CCDF|
Center 2.402 G0 GHz Span 2 Mz 1”‘0’{3 Center 2.049 06D GHz Span 2 Mz 1"‘;{2
#Res BH 3 kHz WBH 9.1 kHz  Sweep 212.3 ms (1001 prs) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 10:17:62 Sep 9, 2028 L Measure
AP2629.9.1,1608825, Mkrl 2.479 934 GHz
Ref 30 dBr sAtten 40 dB ~16.561 dBm Meas Off
#Peak
Log
10 Channel P
ey annel Power,
Offst
16.7
dB Occupied BH
50
1
B 2
“PRug ACP
198
ML 52 Multi Carrier
$3 F Power
AA
f;é)@k I Power Stat
S CCDF
Center 2.450 030 GHz Span 2 Mz 1”‘0’{‘3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 13486961-E4V1
FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

i Agilent 18:07:41 Sep 9, 2020 L Measure 3o Agilent 10:98:31 Sep 9, 2020 L Measure
AP2020.9.1,16086825, Mkrl 2.401 96 GHz| AP2629.9.1,16980825, Mkrd  24.982 GHz|
Ref 38 dBm #Atten 40 dB -1.37 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.203 dBm Meas Off|
#Peak ‘ #Peak ‘
Log ‘ Log |
18 16 1
4B/ Channel Power| B/ 1 Channel Power
Offst Offst
107 8.7 ]
dB Occupied BH dB P's Occupied BH
] & ul} 2 2
-2 —22.0 [ I
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2,408 00 GHz Span 16 MHz . . Start 30 MHz Stop 26,008 GHz . .
#Res BH 100 kHz WIBH 300 khz Sweep 1 ms CLOUL proy || TN c;;:;g #Res BH 100 kHz WEH 300 K4z Sweep 24825 (8192 proy || TN c:;::::
Marker  Trace Typa ¥ fis Fnplitude Marker  Trace Type ¥ fxie Anplitude
1 1) Freq 2.461 96 GHz -1.97 dBm 1 Freq 2.482 GHz -2.27 dBm
2 ay Freq 2.488 88 GHz -38.36 dBn Power Stat 2 ay Frag 4.884 GHz -42.31 dBm Power Stat
3 ) F 2,399 69 GH. -36.60 dB 3 i F 7.286 GH -38.28 B
e : ' CCDF 4 s Freq 24383 BHs 23323 o CCOF
More More
1 of 2 1 of 2
| |
H Agilent 10:13:55 Sep 9, 2028 L Measure % Agilent 19:14:44 Sep 9, 2020 L Measure
AP2020.9.1,1605625, Mkrl 2.43% 95 GHz| APzB29.9.1,1605025, Mkrd  24.983 GHz|
Ref 38 dBm #Htten 40 dB -1.96 dBm Meas Off| Ref 36 dBm #Atten 40 dB —-29.581 dBm Meas Off|
#Peak #Peak ‘
Log | Log
L Channel Power| 1a 1‘ Channel Pover
dB/ dB/
Offst Offst
10.7 1 18,7 B
dB q Occupied BW dB by Occupied BH
bl i] o 2
228 —22.9 i i
dBm dBm
ACP ACP
#PAvg #PHvgy
ML §2) . . Start 30 MHz Stop 26.400 GHz . .
g Multi c;;u:'f #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || T C;';:::ﬁ
AR Marker  Trace Type X Bxis Anplitude
e Lo e shm
. Power Stat reg : z -4l i Power Stat
50k 3 €3] F 7.328 BH -37.93 dB
Snp CCDF] 4 (1) Freq 24,303 Be Z24s2 db CCOF
Center 2446 G0 GHz Span 16 MHz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts)
| |
Agilent 10:17:29 Sep 9, 2620 L Measure 4 Agilent 18:18:19 Sep 9, 2029 L Measure
AP2820.9.1,1608025, Mikrl 2.479 97 GHz| AP2628.9.1,1688025, Mkrd  25.058 GHz|
Ref 38 dBm #Htten 40 dB —2.25 dBm Meas Off Ref 36 dBm #Atten 40 dB —29.948 dBm Meas Off
#Peak #Peak [
Log Log ‘
18 18 r
A8/ 1 Channel Power| dB/ 1 Channel Power
Offst Offst
18.7 18.7
dB Occupied BW dB & || OccupiedBH
] 2z ul} 2z 3
222 —22.2 Wi "
dBm dBm
ACP ACP
#PAug #PAvg
Center 2.483 50 GHz Span 10 MHz : " Start 30 MHz Stop 26.800 GHz : "
#Res BH 100 kHz #UBH 300 khz Sweep 1 ms 1001 prs) || MUIWCAITIOTY | e 6 100 kiiz WUEW 300 itz Sweep 2.482 s (8132 prs) || TIM CATTIET
Marker  Trace Type K Axis Auplitude Marker  Trace Type X Axis Anplitude
1 (69 Freq 2.479 97 GHz -2.25 dBm 1 [&¥] Freg 2.486 GHz -2.36 dBm
z e8] Frea 2.455 61 GHz -30.47 dEm Power Stat 3 o Frag 4.956 GHz ~42.15 dEm Power Stat
3 [¢5) Fre 2.483 B@ GHz -30.63 dBn 3 (&5} Fre 7.448 GHz -38.55 dBEm
h CCDF 4 1y Fre; 25.658 GHz -29.94 dBm CCDF
More More
1of 2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (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. Peak detection is used
unless otherwise noted as quasi-peak.

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.

2D antenna use - 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.
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

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

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.

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: 13486961-E4V1
FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

10.2.

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

| LUl Fremont - Chamber K 2828 Sep 18 B9:49:18
=2
Restricted Bondedge
s Project Number: | 3486961
Client:Energous
Config:EUT + Support Equipment
- Mode:BLE_2482_H_IMbps
185 Tested by: 19498 ER
O e
85
~ m
£ A
~ =ak ] WU/ m i
> y /| s S NS S S S R |
@ I
. |
Y A SN SN S S S {
= .
cel  Average Eimit CdBuU¥m [
55| i I
& ]
TRE PP O RN RN HOPPVRL PP W ARN] TR .ummw..,.lm kAl ! \
. y Vi e |
45 ) pr—— 3 ]
i o | i~ z | LW wuu "
ol 0 u
35)
2 .31 8. 5MH=z/ 2 15
Frequency (GHz)
Ronge (6fz) FEW/EN Ref/Riin  Det/fvg Fods Suesp Ple fwpeods Fosition Forge (6z) RE/UB0 Ref/ALtn  Dat/fvg fode Suep Fis  fSups/fiode Fasition
1:2.31-2.415 THI-648) /3 187718 PERKPur Rvg(RMS)  SesecChuto) 9881 MAXH 53 degs 186 ca H 2:2°31-2.415 M(-BaB)/ M 187/18 VER/Far Avg (RIS Fmsec (Auto’ 988 18BTAVE 59 dees H
Low CH BE - H.TST 38315 28 Dec 2815 Rev 9.5 38 fpr 26824
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(Hz) Reading Reading ) (@) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *2.38999 52.63 Pk 32. -35 0 50.03 - - 74 -23.97 59
2 *2.3885 54.2 Pk 32. 35 0 516 - - 74 -22.4 59
3 *2.38999 4163 RMS 32. 35 2.06 41.09 54 12,91 - - 59
4 *2.36184 42.2 RMS 32. 352 2.06 41.46 54 -12.54 59

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

| BrUL Fremont - Chomber K 28268 Sep 18 B9:58:87
5
Restricted Bondedge
s Project Number: 13486961
: Client:Energous
Config:EUT + Support Equipment
- Mode 'BLE_2482_U_ | Mbps
185 Tested by: 19498 ER
95
S -eeseeemereeeeseeeesseeeshee oo et eeneee et ettt et
:\f S| PeEok L t CdBul
3 ]
@
o
65 +
L B IR
Average Limit (dBullim) 't
55 : RS
g 1
PN i TELORPRY SE T ! N i P‘- . bbbk Ak M
4 5" Pt d -
8, =1
35)
2.31 18.5MH=z/ 2.415
Frequency CGHz)
Fonge (6fiz) TG Ref/Riln  Det/fvy Mode Sueap Pls  fowpsitode Fosition [ Rerge (B =00 Rel/ALtn  Det/fng Mode Sueep Fls  dags/fode Fosilion
Low CH BE - U.TST 38315 28 Dec 2815 Rev 9.5 30 fpr 2020
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
@BuY) @Buvim)
*2.38999 51.89 Pk 32. 35 0 .29 74 2471 328 99 V.
237175 53.68 Pk 32. 0 18 B B 74 -22.82 328 99 V.
+2.38099 4121 RMS 32. 2.06 .67 54 -13.33 - - 328 100 Vv
*2.35802 42.47 RMS 32. 2.06 73 54 12.27 328 100 V.

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

RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1 ;u.—UL Fremont — Chomber K 2028 Sep 1B 13:24:85
5
Restricted Bondedge
115 Project Number:| 3486961
Client:Energous
Config:EUT + Support Equipment
i Mode :BLE_2488_1 Mbps
185 Tested by: 19498 ER
o5
= Y| AOUORUUURSUUO SUUUUSUUUUUUUUU SUUUY USOUUOUUE OO UUUUU USSRt SO SO
2 I
£ 1
S I Peak Limit CdBul
= 75) 1 i
i i
S | H
E5 .
Ll -
/ P erage Limit (dBul/m)
55 1 T
M«WNMM [ m bk g a L e gl o i JL.,,L“MM
| Y st b
" - l\\@_._v &
35
2. 4B 8. 3MH=z/ Z2.563
Frequency [GHz)
Ronge (Glz) FEAUEH Ref/fittn  Det/fvg Mode Sueep Pis  #SwupaMode Position [ Ren tr) REW/VEW Ref/Attn  Det/iwg Hode g Pts Foups/Hod Positi
178255 M-bdD/H BB POKPer gRNS)  Ssectile) 01 Ha 2 dege 36 oo it VBT R (RS Taseritol  GEBY (GG 232 o
High CH BE- H.TST 38915 28 Dec 2815 Rev 9.5 30 Apr 2826
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {em)
([dBuV) (dBuV/m)
*2.48351 57.02 Pk 32! 0 54.92 74 -19.08 292 356
* 2.48368 7.7, Pk 32.! 0 55.6 - - 74 -18.4 292 356
*2.48351 40.05 RMS 32.! 2.06 40.01 54 -13.99 - - 292 356
2.52077 1.5 RMS 32. 2.06 41.76 54 -12.24 292 356

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

VERTICAL RESULT

WE’EUL Fremont — Chomker K 2028 Sep 10 13:33:18
2 T
Restricted Bondedge
"s Project Number: | 3486961
Client:Energaus
Config:EUT + Support Equipment
. Mode :BLE_2488_1Mbps
185 i Tested by: 19498 ER
o5
o O OO OOt OOt OSSOSO SSUSOSOS SRSt HUSOS
€
>~ - Peak | it Bul
3 75| E
w {
ik :
(5] [ B L i - B A A D . B b I D I
“.\ erage Limit (dBul/m)
M‘J " AR T TACT IRy § S PYRTPERORIRE I ..‘ AT IR T IVRRY WEORTEY (Y
: . 4 ‘ : .
K} o
&
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Fonge (6liz1 FE/EH Ref/ftln  Det/fvg Mode Sueep Pls  ops/Mode  Fosition [ Renge rHz) RE/VE Ref/Altn  Detifwg Mode Sueep Pls  faps/fode FPosition
High CH BE - U.TST 38915 28 Dsc 2815 Rev 9.5 39 Ap- 2624
Wiarker Frequency Wieter Dot AF 7863 (@Bm) TPICHIFTPad (d5) o Corr (@6) Corrected ‘Average Limit (@BuvIm) Wargin Peak Limit @Bavim) PR Vargin Azt Feight Potarity
(GHz) Reading @®) () (Degs) (cm)
(dBuVv) (dBuVim)
*2.48351 54.62 Pk 32. 34 0 52.52 - - 74 -21.48 351 V.
*2.48356 55.43 Pk 32. 34 0 53.33 - - 74 -20.67 351 v
*2.48351 40,03 RMS 32. 34, 2.06 39.99 54 ~14.01 - - 351 V.
251717 41.34 RMS 32. 34 2.06 417 54 123 - - 351 V.

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| IEUL Fremont — Chamber K 2028 Sep 18 18:85:12
Roadicted Emissions 3-Meters
185 Project Number: 13486961
Client:Energous
Config:EUT + Support Equlpment
- Mode : BLE_2482 _1Mbps
9 Tested by: 19438 ER
L) O S SRS S R
Peak Limit (dBul/m)
75
€
3 5
= =]
©
C
o Avg Limit CdBul/m)
55 ¢
[
-
TIRTRR
W 5
= - I yo H kL
35 Mg p I‘Ju‘ll A
25| S —
1 4 18
Fregquency C(GHz)
ETRE - T R~ L - - R T L SRR Ll T
FCC Porti5C 7 4GHz RSE.TST 38915 (5 Jun 2818 Rev 9.5 38 fpr 2628
! 15LJL Fremont — Chomker K 2028 Sep 10 18:85:12
Rodicted Emissions 3-Meters
195 Project Number:13486361
Client:Energous
Canfig:EUT + Support Equipment
- Mode :BLE_2482 1Mops
9 Tested by: 19498 ER
o] OSSOSO OUSOOOOO OSSOSO OOUON SOUSSSSSSOOS OSSOSO SNSEOOOOSSSO USEIOORNOOE SORS
Peak Limit C(dBul/m
75
€
3 5
= =]
©
°
~ Avg Limit (dBul/m
55
4
o
S S
=]
[v]
35 2
25|
1 L] 18
Freguency C(GHz)
Ronge (GH2) FEU/ER Raf/Biln  Det/fvg Mods Sonep Pls  Wips/Mods Fosition Rorge (6Hz) REVE Ref/Attn et/ Mode Sueep Pls  pslfode Posilion
FCC Port!5C 2, 4GHz RSE.TST 38915 15 Jun 2818 Rev 9.5 38 Apr 2629

VERTICAL
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBIFitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.1337 56 PK2 27.3 -37.3 0 46 - - 74 -28 265 122 H
*1.1293 44.49 MAv1 27.3 -373 2.06 36.55 54 -17.45 - - 265 122 H
*1.29198 55.5 PK2 29.5 -36.8 0 48.2 - - 74 -25.8 107 374 \
*1.29393 44.18 MAv1 29.5 -36.7 2.06 39.04 54 -14.96 - - 107 374 \
*4.8043 61.41 PK2 34.4 -40.7 0 55.11 - - 74 -18.89 164 116 H
*4.80368 55.56 MAv1 34.4 -40.8 2.06 51.22 54 -2.78 - - 164 116 H
*5.03505 50.9 PK2 34.4 -40.5 0 44.8 - - 74 -29.2 275 112 H
*5.03687 35.94 MAv1 34.3 -40.5 2.06 31.8 54 -22.2 - - 275 112 H
*4.80338 57.75 PK2 34.4 -40.8 0 51.35 - - 74 -22.65 215 398 \
* 4.80366 50.79 MAv1 34.4 -40.8 2.06 46.45 54 -7.55 - - 215 398 \
*3.5648 51.69 PK2 33.2 -42.2 0 42.69 - - 74 -31.31 105 147 \
*3.56402 39.94 MAv1 33.2 -42.2 2.06 33 54 -21 - - 105 147 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13486961-E4V1
FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

MID CHANNEL RESULTS

HEUL Fremont — Chamber K 2028 Sep 18 13:41:26
Roadicted Emissions 3-Meters
185 Project Number: 13486961
Client:Energous
Config:EUT + Support Equlpment
- Mods | BLE_2448_1Mbps
9 Tested by: 19438 ER
L) O S SRS S R
Peak Limit (dBul/m)
75
=
S 5|
3 =]
o
C
o Avg Limit CdBul/m)
55
1
g
45
. FPRTEN Brpara
O e il ek
s ) : i
bbb o AN Y
Y S OO SOOI SOSUOUUORORO SOOI SNSRI
1 4 18
Frequency (GHz)
R WE A SRR W Thn, | B B BT e B W DD,
FCC Porti5C 7 4GHz RSE.TST 38915 (5 Jun 2818 Rev 9.5 38 fpr 2628
HBUL Fremont — Chamber K 2028 Sep 18 13:41:26
Rodicted Emissions 3-Meters
195 Project Number: 13486361
Client:Energous
Canfig:EUT + Support Equipment
- Mode :BLE_2448_1Mops
9 Tested by: 19498 ER
o] OSSOSO OUSOOOOO OSSOSO OOUON SOUSSSSSSOOS OSSOSO SNSEOOOOSSSO USEIOORNOOE SORS
Peak Limit C(dBul/m
75
€
3 5
= =]
©
C
o Avg Limit CdBul/m)
55 :
4:
o
o L I S R
=] -
0
35 ?
L O OO SO USROS SO
1 L] 18
Freguency C(GHz)
Ronge (GH2) FEU/ER Raf/Biln  Det/fvg Mods Sonep Pls  Wips/Mods Fosition Rorge (6Hz) REVE Ref/Attn et/ Mode Sueep Pls  pslfode Posilion
FCC Porti5C 7 4GHz RSE.TST 38915 (5 Jun 2818 Rev 9.5 38 fpr 2628

VERTICAL
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBIFitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.30118 55.84 PK2 29.2 -36.7 0 48.34 - - 74 -25.66 37 232 \4
*1.30578 43.97 MAv1 29.3 -36.7 2.06 38.63 54 -15.37 - - 37 232 \4
*4.87942 61.06 PK2 34.4 -40.6 0 54.86 - - 74 -19.14 274 106 H
*4.8797 54.97 MAv1 34.4 -40.6 2.06 50.83 54 -3.17 - - 274 106 H
*5.03468 52.33 PK2 34.4 -40.5 0 46.23 - - 74 -27.77 107 101 H
*5.03357 35.28 MAv1 34.4 -40.5 2.06 31.24 54 -22.76 - - 107 101 H
*4.83652 55.79 PK2 34.4 -40.6 0 49.59 - - 74 -24.41 355 173 H
*4.83631 38.67 MAv1 34.4 -40.6 2.06 34.53 54 -19.47 - - 355 173 H
*4.87946 61.15 PK2 34.4 -40.6 0 54.95 - - 74 -19.05 313 199 \
*4.87947 54.91 MAv1 34.4 -40.6 2.06 50.77 54 -3.23 - - 313 199 \
*5.03379 52.2 PK2 34.4 -40.5 0 46.1 - - 74 -27.9 265 235 \
*5.03529 36.4 MAv1 34.3 -40.5 2.06 32.26 54 -21.74 - - 265 235 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

HIGH CHANNEL RESULTS

HEUL Fremont — Chamber K 2028 Sep 18 12:39:28
Roadicted Emissions 3-Meters
Project Number: 13486961
185 i Client:Energous
Config:EUT + Support Equlpment
- Mode :BLE_2488_1Mops
9 Tested by: 19498 ER
o] OSSOSO OUSOOOOO OSSOSO OOUON SOUSSSSSSOOS OSSOSO SNSEOOOOSSSO USEIOORNOOE SORS
Peak Limit C(dBul/m
75
€
£
3 65
©
C
o Avg Limit CdBul/m)
55
1
o
45 "
3
: i EE— B R PP LI W0 4
35 : : - 1 " s "
L O OO SO USROS SO
1 ) L] 18
Freguency C(GHz)
T L B W . B B,

Rorg (GHz) [ Raf/Ritn  Det/fug Mode Susep Pis  #Supe/Mode Position
1:1-3 1Mi-Bdl) /3B 187/1B PEAK/Pur Pug(RMS)  189msec(icto) 9201 MAXH B-Rlldegs 1

FCC Portf5C 2 46Hz RSE.TST 38915 15 Jun 2818 Rev 9.5 38 Ap- 2824

HORIZONTAL

1 |5UL Fremont — Chomker K 2828 Sep 18 12:39: 28
; i Rodicted Emissions 3-Meters
. ; H Praject Number: 13486961
H Client:Energous
Config:EUT + Support Equipment
- Mode :BLE_2488_1Mbps
9 Tested by: 19498 ER
OSSOSO SO SSUS SSSOUO RSSSSOS SO |
Peak Limit (dBuU/m)
75
=
S =)
2 =)
@
3
— Avg Limit (dBul/m
55
4
45 : . e
= ; i
5
[wr}
=]
35 9
25 ; i | [ i
1 e 18
Frequency (GHz)
Ronge (GHz) REALUEY Raf /fiitn  Det/fvg Mode Susep Pis  Hups/Mode Posikion Renge (BHz) REW/UBU Ref/fitkn  Det/fvg Hode Susep: Pis  H5ups/Hode Position
FCC Port15C 2 4GHz RSE.TST 38915 1S Jun 2818 Rev 9.5 36 Apr 2824

VERTICAL
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBIFitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.62546 53.11 PK2 28.7 -36.6 0 45.21 - - 74 -28.79 236 159 \4
*1.6256 42.86 MAv1 28.7 -36.6 2.06 37.02 54 -16.98 - - 236 159 \4
*4.96034 58.27 PK2 34.3 -40.6 0 51.97 - - 74 -22.03 271 96 H
*4.95948 50.81 MAv1 34.3 -40.6 2.06 46.57 54 -7.43 - - 271 96 H
*5.03466 52.71 PK2 34.4 -40.5 0 46.61 - - 74 -27.39 349 113 H
*5.03348 35.64 MAv1 34.4 -40.5 2.06 31.6 54 -224 - - 349 113 H
* 7.44068 49.65 PK2 36.1 -37.9 0 47.85 - - 74 -26.15 37 107 H
*7.43916 39.11 MAv1 36.1 -38 2.06 39.27 54 -14.73 - - 37 107 H
*4.95942 58.71 PK2 34.3 -40.6 0 52.41 - - 74 -21.59 312 183 \
*4.95957 51.98 MAv1 34.3 -40.6 2.06 47.74 54 -6.26 - - 312 183 \
*4.77558 49.93 PK2 34.3 -40.9 0 43.33 - - 74 -30.67 306 130 \
*4.77635 37.86 MAv1 34.3 -40.9 2.06 33.32 54 -20.68 - - 306 130 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

UL Fremont — Chomber K

- 2828 Sep 11 a8:45:29
1368
RF Emizsions
e i H H ; Project Number: 13486961
T Client :Energous
| Config:EUT * Suppert Eguipment
i |Mode:Below 38MHz_Uorst Cose
Ela) il Tested by: 19498 ER
7 Blheeiee Peok Limit CdBuMAm): o
A~ 5
2 56
a
2
e 38}
2
3
3
3z 1 Bllesdereemmemeensesasssssesprsammmmsrns rsassssbressamiunnesfosaefurnrpososgonsnsssssnmmmsssssssssasssssessssmsipsssasnssassessagermesiooss SR e spaneuresrsssesssssanssspsmmmsssesssshesssses sopasmesmiossssshsssfussspmsprodprssessasescssseasmmrenrpsssssssanes
-1a
3
_jag.... 3‘ ......
l S
= ':""'J-- (. )1
58-S ',‘{i .
"Win,
1 R A e
. BE31 1 1 18 38
Freguency (MHz)
Range (HH2) RN Raf/Atin D Pasition Fange (i) FEUBH Rel/itin  Dat/fvg fiode Suesp Ptz fame/lode Fesition
1,059, 15 VI /0 B4 R BJokdes t 1 X
2154 13D B B8 : S 711,765 PERK/Par Avg(RHS]  dsec [ B-J6des
3481 VBCJO0 /B BI/8 PERPer AglRKS)  dsec [ -36bdegs 8:1.785-3 FEAK/Pur Aug(RIS)  sec 2 #-J6iiens
FCC 15.209 Below 3BMHz.TST jnd163 17 Jul 2828 Rev 9.5 38 Apr 2820

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (E (dB) 300m Reading Limit (dB) (dBuV/m) (dB) (Degs)
(dBuVv) ACF) (dBuVolts/m) (dBuVv/
m)
3 .01615 25.26 Pk 59.3 -31.8 -80 -27.24 63.42 -90.66 43.42 -70.66 0-360
6 .00939 14.55 Pk 60.7 -31.3 -80 -36.05 68.13 -104.18 48.13 -84.18 0-360
Marker Frequency Meter Det Loop Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna (E (dB) (dB) 40Log Reading (dBuVv/m) (dB) (Degs)
(dBuv) ACF) (dBuVolts/
m)
1 .81054 25.75 Pk 56 -32.2 -40 9.55 29.44 -19.89 0-360
2 74302 23.57 Pk 56 -32.2 -40 7.37 30.19 -22.82 0-360
4 .81102 27.06 Pk 56 -32.2 -40 10.86 29.44 -18.58 0-360
5 .8597 23.28 Pk 56 -32.2 -40 7.08 28.93 -21.85 0-360

Pk - Peak detector
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REPORT NO: 13486961-E4V1
FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020

MODEL: Primo W

10.4.

WORST CASE BELOW 1 GHZ

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

g5l Fremont - Chamber K 2028 Sep 1B 16:21:008
' Rodiated Emissions - 3 Meters
Project Number: 13486961
BS| Client:Energaus
Config:EUT + Support Equipment
Made:Below 1GHz_llorst Case
75} i Tested by: 19498 ER
S S
55
‘E ’_
3
£ A5 LF (S S N R e | [ 1 o1 s S S it s f
@
! :
350 e S

108
Frequency CMHz)

“Toae

Rong (HHz) REL/UBH Ref/Mitn  Dul/fvg Mode
! JEJU 128 (-6B) /1M 977180 PEAK/LogPur—Ulidea

Sum Viepa/Hods

™ Pts. Mz R/ UB Raf/Attn
BesMz 4080 HAKH

Pesitian e
B-36Bdegs H 3 'ﬂ?ﬂ—!?ﬂ.ﬂ 126kC-648) /1M 97/180

Det/fvg Mods
T,

Suoep Pts  Vups/hiode Ponition
BBee/Mlz  BEBE WOH

FCOC Port1SC 38-1BAGBMHz TST 30915 15 Jul 26814

Rev 9.5 30 Apr 2629

HORIZONTAL

g5l Fremont - Chamber K 2828 Sep 1B 16:21:88
' Rodiated Emissions - 3 Meters
Project Number: 13486961
BS| Client:Energaus
Config:EUT + Support Equipment
Made:Below 1GHz_llorst Case
75} i Tested by: 19498 ER
S S
55
‘E ’_
3
£ A5 LF (S S N R e | [ 1 o1 s S S it s f
@
el
= 2]
L T
[l ""l
co N i : "
1 '|“l
1 5o
5
] 1ag 18ae
Freguency (MHz)
Renge (HKz) BRWIEN Ref/ittn  Dulffivg Mode fmmp Pts  Vwps/Mode Position Range (MHz) BﬂwJBLI Ref/Attn  Det/fivg Mode Samep Pts  #ups/Mode Position
FCOC Port1SC 38-1BAGBMHz TST 30915 15 Jul 26814 Rev 9.5 30 Apr 2629

VERTICAL
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

Below 1GHz Data

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)

4 30.3401 32.69 Pk 26.7 -31.6 27.79 40 -12.21 0-360 301 H
5 60.4804 50.88 Pk 13.4 -31.2 33.08 40 -6.92 0-360 301 H
6 *131.1337 40.04 Pk 19.7 -30.7 29.04 43.52 -14.48 0-360 201 H
1 30.2551 42.92 Pk 26.7 -31.6 38.02 40 -1.98 0-360 95 \

30.4335 39.34 Qp 26.6 -31.6 34.34 40 -5.66 70 106 \
2 61.1181 49.77 Pk 13.4 -31.2 31.97 40 -8.03 0-360 95 \
3 *134.7046 40.88 Pk 19.4 -30.7 29.58 43.52 -13.94 0-360 95 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

10.5. WORST CASE 18-26 GHZ

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

1@:UL Fremant - Chomber K 2828 Sep 11 11:08:53
RF Emissions
= Order Number: 13486961
9 Client:Energous
Configuration:EUT + Support Equipment
- Mode:Worst Case_18 - 26 GHz
8 Tested by / SN:19498 ER
_ 75 Peck Limit (dBul/m)
3
c
o
N 65
C
o
=
~ | Avg Limit CdBul/md
2 5}
~
I
ha
o
o 4
3
@
=z
25
15
18 26.5
Freguency (GHz1
Range (Gfz) REW VBN Rei/fttn  Det/Avg Hode Sueen Pts #owps/fode  Fositio Ronge (6Hz) FEN/ U Ref/fttn  Dat/Avg Hode Sumep Pts  #Swps/iode  FPosition
1:18-26.5 M-3B) /M B2 PEMK/LogPur—iden  fuko 9001 H
joret Cose 18 - 26 GHz Heoring Aid_dBJ) m.DAT jmd163 14 Jep ZA26 Rev 9.5 20 Oct 2819
WBEUL Fremont - Chamber K 26828 Sep 11 11:88:53
RF Emissions
- Order Number: 13486961
e Client:Energous
Configuration:EUT + Support Equipment
. Mode:Worst Cose_18 - 26 GHz
8 Tested by / SN:i19498 ER
75 Feck Limit (dBul/m)
T
Y
T 65
i
=3
2 S| Ava Limit CdBul/md
N 5
I
ha
o
=
3
@
Z
25
15
18 26.5
Frequency C(GH=zJ
Renge (GHz) REMVEL Refritin  Det/fvg Mode Sueen Fte  #mps/Hode Position Ronge (6Hz) FEW/BH Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Mode  FPosition
208265 3B B3 FERK/LogPur—Ilideo  Futa G MARH H
joret. Cose_18 - 26 BHz_Heoring Aid_dBu)_m.DAT jmd163 14 Sep ZAZA Rew 9.5 2@ Oct 2A19

VERTICAL
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

18 - 26GHz DATA

Marker Frequency Meter Det T448 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuV) (dBuVolts)
1 19.54228 69.45 Pk 32.8 -57.2 -9.5 35.55 54 -18.45 74 -38.45
2 23.26622 68.26 Pk 33.8 -57 -9.5 35.56 54 -18.44 74 -38.44
3 25.16644 66.67 Pk 34.6 -55.4 -9.5 36.37 54 -17.63 74 -37.63
4 19.58194 68.85 Pk 32.8 -56.9 -9.5 35.25 54 -18.75 74 -38.75
5 20.95894 69.29 Pk 33.3 -57.1 -9.5 35.99 54 -18.01 74 -38.01
6 25.67833 68.07 Pk 34.4 -54.9 -9.5 38.07 54 -15.93 74 -35.93

Pk - Peak detector
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REPORT NO: 13486961-E4V1
FCC ID: 2Al14Q-PRIMO

DATE: 9/17/2020
MODEL: Primo W

10.6. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Conducted Limit (dBuV)

Frequency of Emission (MHz) Quasi-peak Average
0.15-05 66 to 56 * 56 to 46 *

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

LINE 1 RESULTS

UL Fremont, CA CE Room

1268

Coanducted RFI Uoltage

EUT Config EUT + Adapter
Test Uolt/Freq:12BUAC/BBHz
Mode:TX + Right HA

Test By: 12586 JM

dBul) Line-L1

i A, A ;{i .
il rﬂnﬂrﬁ'w'f‘."f‘h”“”Prﬂ“”*m""””w“x.,wf"’&

ik LRI il i 8

|
i

AU

ﬁm\ AR n\g
2L A

It i
VI \\J‘l'\d’ !

Frequency (MHzD
Ref/Atin  Dat/ig Hode Sueep Pts  #aps/fade Lobel Fonge (HHz) ] Ref/Attn  Det/fivg Hode
2/18 Tp/Co 133k 1ARIT irel1

FCC15 CE Closs B 158kHz-38MHz Stepping.TST md1€3 9 Sep 2828 Rev 9.5 B7 Jul 2824

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PREO018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6 LISN L1 C1&C3 Reading 18 QP (dB) 18 Avg argin
(dBuv) dBuv (dB)
1 .1815 29.34 Qp 0 0 10 39.34 64.42 -25.08 - -
2 .1815 13.6 Ca 0 0 10 23.6 - - 54.42 -30.82
3 .57975 25.7 Qp 0 0 10 35.7 56 -20.3 - -
4 5775 15.88 Ca 0 0 10 25.88 - - 46 -20.12
5 .75975 31.01 Qp 0 0 10 41.01 56 -14.99 - -
6 .75975 21.7 Ca 0 0 10 317 - - 46 -14.3
7 3.8985 22.38 Qp 0 1 10 32.48 56 -23.52 - -
8 3.8985 7.86 Ca 0 1 10 17.96 - - 46 -28.04
9 5.66363 24.04 Qp 0 .2 10.1 34.34 60 -25.66 - -
10 5.64225 11.25 Ca 0 .2 10.1 21.55 - - 50 -28.45
11 20.73525 27.8 Qp 0 .3 10.2 38.3 60 -21.7 - -
12 20.76225 16.78 Ca 0 .3 10.2 27.28 - - 50 -22.72

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13486961-E4V1 DATE: 9/17/2020
FCC ID: 2Al14Q-PRIMO MODEL: Primo W

LINE 2 RESULTS

gl Fremont, CA CE Roon

Coanducted RFI Uoltage

EUT Config EUT + Adapter
Test Uolt/Freq:12BUAC/EBHz
»: TX + Right HA
t By:12585 UM

o

o

0

<
3
3
@
o

Frequency (MHz)
Fenge (HHiz) Ref/Alin  Det/Pg Mode Suee, Fits  #apsifode  Lokel Fonge (MHz) [T Ref/Atin  Det/Avy Hode

FCC1S CE Class B 15AkHz-38MHz Stepping. 75T jmd163 9 Sep 2028 Rev 8.5 A7 Jul 282

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PREO018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6 LISN L2 C2&C3 Reading 18 QP (dB) 18 Avg argin
(dBuv) dBuv (dB)
13 .1815 28.23 Qp 0 0 10 38.23 64.42 -26.19 - -
14 .1815 17.14 Ca 0 0 10 27.14 - - 54.42 -27.28
15 .57975 28.05 Qp 0 0 10 38.05 56 -17.95 - -
16 5775 19.94 Ca 0 0 10 29.94 - - 46 -16.06
17 .75975 34.86 Qp 0 0 10 44.86 56 -11.14 - -
18 .75975 25.99 Ca 0 0 10 35.99 - - 46 -10.01
19 3.74775 25.76 Qp 0 1 10 35.86 56 -20.14 - -
20 3.75225 13.19 Ca 0 1 10 23.29 - - 46 -22.71
21 5.54325 27.99 Qp 0 .2 10.1 38.29 60 -21.71 - -
22 5.541 15.06 Ca 0 .2 10.1 25.36 - - 50 -24.64
23 20.81175 31.95 Qp 0 .3 10.2 42.45 60 -17.55 - -
24 20.8095 18.19 Ca 0 .3 10.2 28.69 - - 50 -21.31

Qp - Quasi-Peak detector
Ca - CISPR average detection
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