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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Insight Energy Ventures, LLC DBA Powerley
EUT DESCRIPTION: Wireless Sensor Bridge for Home Energy Control
MODEL.: EB2.0
SERIAL NUMBER: Conducted: AMJ001532-0002, AMJ001532-0007,
Radiated: AMJ001532-0008, AMJ001532-0010,
DATE TESTED: MAY 25 - 31, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. 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, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
— i
o - \ } j /
Jfgﬂmu“ﬁ %48
“J i
DAN CORONIA JEFFRY WU
WISE PROJECT LEAD WISE ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
Page 5 of 44
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

2. 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, RSS-GEN Issue 4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 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
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 9KHz to 30 MHz 2.14 dB
Radiated Disturbance, 30 to 1000 MHz 4,98 dB

Radiated Disturbance,1000 to 6000 MHz 3.86 dB
Radiated Disturbance,6000 to 18000 MHz 4,23 dB
Radiated Disturbance,18000 to 26000 MHz | 5.30 dB
Radiated Disturbance,26000 to 40000 MHz | 5.23 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a wireless sensor bridge for home energy control.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MH2z) (dBm) (mW)
2402 - 2480 BLE 8.33 6.81

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB trace antenna, with a maximum gain of 6 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 7.45.41.24 <r608913 WLTEST>
The EUT driver software installed during testing was 1.107 RC 5.0 W10: Apr 6, 2016.

The test utility software used during testing was Tera Term, Version 4.90(SVN# 6338).
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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IC: 21573-782A2

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T430 PBB4MA4Y N/A
Laptop AC Adapter Lenovo ADLS90ONLT2A 11536200297ZZ30036RDM?2 N/A
AC Adapter ITE YMC1801UW N/A N/A
TTL Converter B&B electronics [232LPTTL33 N/A N/A
/O CABLES

1/0 Cable List
Cable |Port # of identical |Connector Type Cable Type |Cable Length{Remarks
No ports (m)
1 DC 1 Micro-USB Shielded 1.6
2 Comm 1 Serial 9 Pins/3 Pins  [Unshielded ]0.8
3 Comm 1 USB/Serial 9 Pins Unshielded [0.4
4 DC 1 20V DC Unshielded |1.5
5 AC 1 US115v Unshielded |1
TEST SETUP

The EUT is a standalone unit, and the radio is exercised by software, Tera Term, via a

USB/Serial cable.
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SETUP DIAGRAM FOR TESTS

TTL Converter

AC Adapter

AC Adapter

AC MAIN
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6. 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 T Number  [Cal Due
Amplifier, 1-18GHz Miteq AFS42-00101800-25-5-42 1493 03/09/17
Amplifier, 1-8GHz, 35 dB Miteq AMEF-4D-01000800-30-29P (1156 03/09/17
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 130 09/01/16
Antenna, Horn, 18GHz ETS Lindgren 3117 345 02/22/17
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 447 05/31/16
ESR7 EMI Test Receiver 7GHz Rohde & Schwarz [ESR 1436 12/19/16
High Pass Filter 3GHz Micro-Tronics HPS17543 485 03/09/17
High Pass Filter 3GHz Micro-Tronics HPS17543 436 07/20/16
High Pass Filter 6GHz Micro-Tronics HPS17542 433 03/09/17
High Pass Filter 6GHz Micro-Tronics HPS17542 434 07/20/16
LISN, 30 MHz FCC FCC-LISN-50/250-25-2 24 02/09/17
Low Pass Filter 5GHz Micro-Tronics LPS17541 482 03/09/17
Low Pass Filter 5GHz Micro-Tronics LPS17541 481 07/20/16
Power Meter Keysight N1911A 1262 07/01/16
RF Preamplifier, 1GHz - 26.5GHz HP 84498 404 06/29/16
RF Preamplifier, 26GHz - 40GHz Miteq NSP4000-5P2 88 04/07/17
Spectrum Analyzer, 40 GHz Agilent / HP 8564E 106 08/14/16
Spectrum Analyzer, 44 GHz Keysight N9030A 907 01/06/17
Wideband Power Sensor Keysight N1921A 1225 04/07/17
Test Software List
Description Manufacturer Model Version

Radiated Software UL UL EMC Ver 9.5, Apr 12, 2016
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Conducted Port Software UL UL RF Ver 4.7, Apr 28, 2016
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7. MEASUREMENT METHODS

Duty Cycle: KDB 558074 D01 v03r05, Section 6.0

6 dB BW: KDB 558074 D01 v03r05, Section 8.1.

99% BW: ANSI C63.10-2013, Section 6.9.3.

Output Power: KDB 558074 D01 v03r05, Section 9.1.1.

Power Spectral Density: KDB 558074 D01 v03r05, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1, 12.2

Band-edge: KDB 558074 D01 v03r05, Section 13.2.

AC Power Line Conducted Emissions: ANSI C63.10-2013 Section 6.2.
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8. SUMMARY TABLE

FCC Part RSS — . Test Test
Section Section(s) VS e [ie el Condition Result
15.247 RSS-247 . .
@)(2) 501 Occupied Bandwidth (6dB) >500KHz Pass
2.1051, Band Edge / Conducted
15.247 (d) RSS-2475.5 Spurious Emission -20dBe Pass
RSS.247 Conducted
15.247 544 TX conducted output power <30dBm Pass
15.247 R8552'2247 PSD <8dBm Pass
15.207 (a) | RSS-GEN 8.8 | AC Power Line conducted Section 10 Pass
emissions
15.205, Radiated
15.209, RSBS;/;?EN Radiated Spurious Emission < 54dBuV/m Pass
15.247(d) '
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9. ANTENNA PORT TEST RESULTS

9.1.

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
BLE 0.389 0.624 0.624 62.39% 2.05 2.569

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE
s Agilent 09:40:29 May 25, 2016

L

|Freq/ChanneI

APw4.7(9428161,43574, Conducted A
Ref 28 dBm

#Atten 20 dB

a Mkr2

624 ps
-0.802 dB

#Peak

ZR

Center Freq
244200808 GHz

Log
18

dB/

Offst

StartFreq
244200008 GHz

18.8

dB

StopFreq
244200868 GHz

#PAvg

CF Step
3.00000000 MHz
Auto Man

Center 2.442 @88 GHz
Res BW & MHz

#YBH 58 MHz

Sweep 1.33

Span @ Hz
3 ms (1001 pts)

Marker
1R
1o
2R
2a

Trace
(&5
1
1)
1

¥

Axig
288 p=

3859.3 pe

288 ps=
B24 p=

Amplituda
7.87 dBn
-1.89 dB
7.87 dBn

H.88 dB

Freq Offset
A.000000008 Hz

Signal Track
0ff]

On
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9.2. 6 dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)
IC RSS-247 5.2 (1)

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

RESULTS
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IC: 21573-782A2

9.2.1. 6 dB BANDWIDTH

Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2z) (MHz) (MHz)
Low 2402 0.6880 0.5
Middle 2442 0.6840 0.5
High 2480 0.7140 0.5
Agilent 89:51:25 May 25, 2016 L Freq/Channel 3% Agilent BI:50:11 May 25, 2816 L Freq/Channel
APv4.7(842816),43574, Conducted A a Mkrl 688 kHz| Center Freq APv4.7(042816),43574, Conducted A a Ml 684 kHz| Center Freg|
Egéai@ dBm Atten 20 dB -0.090 dB 5 10200006 GHz Esiai@ dBin Atten 260 dB -0.950 dB 5 14960000 GHa
Log Log
10 iR i StartFreq 16 in R Start Freq
dB/ & & 2.40100088 GHz| dB/ o & 2.44168900 GHz]
Offst Offst
ég'g Stop Freq égg Stop Freq
ol 2.40300009 GHz| ol 2.44360908 GHz]
L crstep| | %, CF Step
WPAv 200.000800 kHz Py 200.000000 kHz]
> 9 |Futo Man % 9 |Ruto Man
vl sz Freq Offset vl s2 Freq Offset]
$3 FS a. He] s3F [ He]
AA AA
£ . £ .
o Signal Track| o Signal Track|
58k 298k
Swp on Off Swp on O
Center 2.462 688 GHz Span 2 MHz Center 2.442 B6A GHz Span 2 MHz
#Res BH 100 kHz #BH 308 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1081 pts)
|

LOW CHANNEL

MID CHANNEL

3 Agilent 10:00:25 May 25, 2016

L Freg/Channel

APv4.7(042816),43574, Conducted A a Ml 714 kHz|

Ref 20 dBn Atten 28 dB vass dp ||, Genter Freq

o 2. GHz

Log

10 i Start Freq

dB/ Y 2.47900080 GHz

Offst

ég’g Stop Freq

ol 2.453100008 GHz

0.1

A CF Step|
200.000000 kHz

;EHVE’ |Futo Man

vl 82 Freq Offset,

S3F 0. Hz]

AA

£(fx .

o Signal Track
>50k o off
Swp n =
Center 2.480 008 GHz Span 2 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1081 pts)

HIGH CHANNEL
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9.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
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9.3.1. 99% BANDWIDTH

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0543
Middle 2442 1.0532
High 2480 1.0487
% Agilent 095300 May 25, 2016 L  [Freg/Channel 1 Aglent 89:42:39 May 25, 2016 L [Freg/Channel
: Th Freq  2.962 O Trig Freel ,enter Freq : Th Freq  2.4%2 oz Trig Free || , G onier Freq

Occupied Bandwidth

Averages: 20 I

Occupied Bandwidth

244200000 GHz

Averages: 20 I

Start Freq

APv4.7(842816),43574, Conducted A

2.40100006 GHz

Start Freq|

APw4.7(042816),43574, Conducted A

2.44160808 GHz

Ref 18 dBm #Atten 20 dB Ref 18 dBm #Atten 20 dB
#Samp T T T T T Stop Freq #Samp T T T T T T Stop Freq
Log | Lt U I 240300009 GHz| Log I | I I I I 2.44300908 GHz]
i S| T 2 - 16 el
4B/ AL CF Step dB/ = il € CF Step
affst (RN M TN T il 206.000000 kHz| Dffst il | 200.000000 kHz|
103 I } Futo Man 105 [l iliaf{Puto Han
4B | | | — 4B | | | —
‘ I } } | } I Freq Offset I I Freq Offset
Center 2.402 604 GHz Snan 2 iz || O Hz Center 2.442 900 GHz Span 2 Mz || & Ha
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 prs) #Res BH 18 kHz #UBH 51 kHz #Sweep 100 ms (1001 pts)
= = - - Signal Track| = = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 |[loy 0t} Occupied Bandwidth Oce BH % Pur  83.00 ¥ |[ln, 0f]
1.8543 MHz * dB -26.00 dB 1.8532 MHz ® dB -26.00 dB
Transmit Freq Error 24.558 kHz Transmit Freq Error 27.928 kHz
% dB Banduidth 1.259 MHz* % dB Bandwidth 1.248 MHzx*
|
LOW CHANNEL MID CHANNEL
% Agilent 18:03:07 May 25, 2016 L Freqg/Channel
|
- Center Freq
Ch Freq 2.48 GHz Trig Free 2. 43000000 GH=
Occupied Bandwidth IWI_‘
Start Freq
2.47900000 GH:
APw4.7(842816),43574, Conducted A z
Ref 1@ dBm #Atten 20 dB
#Samp T T T T T Stop Freq
Log 1 (NP I 2.48100000 GHz
dB/ i il CF Step
offst (it i 200.000008 KHz
gifer (AN e o Mo
4B [ I | I
} I | ‘ I I Il Freqoffset
Center 2.480 008 GHz Span 2 Mz || Hz
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 pts)
5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 |flon 0f
1.0487 MHz ® dB -26.00 dB
Transmit Freq Error  33.351 kHz
% dB Bandwidth 1.243 MHzx

HIGH CHANNEL
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

9.4. OUTPUT POWER

LIMITS

FCC 8§15.247 (b)

IC RSS-247 5.4 (4)

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted

output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

RESULTS
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REPORT NO: 16U23300-E2V2

DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911

IC: 21573-782A2

9.4.1. OUTPUT POWER

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 8.330 30 -21.670
Middle 2442 7.700 30 -22.300
High 2480 6.850 30 -23.150
Z Agilent 10:38:02 May 31, 2016 R T |Freg/Channel - Agilent 10:39:14 May 31, 2016 R T |Freg/Channel
Mkr1 2.401 928 GHz Certer F Mkr1 2.442 036 GHz Certer F
erter Freq erter Freq
E;L:E dBm #Atten 20 dB 8.33dBm ||, <o 0600 Ghia :;L:E dBm #Atten 20 dB 1T0dBm || - 0000 Gl
Log 2 Log
10 Stait Freq 10 Start Freq
dB/ 2.39750000 GHz dB/ 2.43750000 GHz
Ofst Offst
10.8 10.8
dB S Stop Freq 4B Stop Freq
2.40650000 GHz 2.44650000 GHz
CF Siep CF Step
900.000000 kHz 900.000000 kHz
#PAvg Auto Man #PAvg Auto Man
1 52 Freq Ciiset M1 52 Freq Clfset
$3 FC 0.00000000 Hz 53 FC 0.00000000 Hz
AA AA
a(f): a():
FTun Signal Track ETun Signal Track
Swp On cf Swp On cf
Center 2.402 000 GHz Span 9 MHz Center 2.442 000 GHz Span 9 MHz
#Res BW 3 MHz #VBW 8 MHz Sweep 1 ms (1001 pts) #Res BW 3 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)
i Agilent 104107 May 31, 2016 R T |Freg/Channel
Mki1 2.479 973 GHz Cerler F
Rel 20 dBm #Atten 20 dB 6.85 dBm erier Freq
#Peak 2.48000000 GHz
Log
10 Stant Freq
dB/ 2.47550000 GHz
Offst
10.8
dB Slop Freg
2.48450000 GHz
CF Step
iPA 900.000000 kHz
]
9 Auto Man
52 Freq Citset
S3 FC 0.00000000 Hz
AA
a(t): -
ETun Signal Track
Swp On of
Center 2.480 000 GHz Span 9 MHz
#Res BW 3 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 16U23300-E2V2
FCC ID: 2AHFD-N109A911

DATE: Tuesday, July 08, 2016

IC: 21573-782A2

9.5.
LIMITS

None; for reporting purposes only.

AVERAGE POWER

RESULTS
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.63
Middle 2442 7.21
High 2480 6.51
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

9.6. POWER SPECTRAL DENSITY
LIMITS

FCC 8§815.247 (e)
IC RSS-247 5.2 (2)
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
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REPORT NO: 16U23300-E2V2
FCC ID: 2AHFD-N109A911

DATE: Tuesday, July 08, 2016
IC: 21573-782A2

9.6.1. POWER SPECTRAL DENSITY

Channel Frequency PSD Limit Margin
(MHz2) (dBm) (dBm) (dB)
Low 2402 5.53 8 -2.47
Middle 2442 5.22 8 -2.78
High 2480 4.33 8 -3.67
# Agilent 99:55:29 May 25, 2016 L Freq/Channel % Agilent 09:43:12 May 25, 2016 L Freq/Channel
APv4.7(842816),43574, Conducted A Mkrl 2.492 8@ GHz| APw4.7(042816),43574, Conducted A Mkrl 2.442 9 GHz|
Ref 26 dBn Ritten 20 dB 5536 dbn ||, CeNter Freaf | fp.r 56 4gy Atton 20 dB 5.215 dgn ||, Center Freq
WPock 2.46200069 CHz ePeak 2.44260000 GHz
Lag Log
1@ Start Freq 18 S Start Freq
dB/ o 2.401 00009 GHz| dB/ 2.44100808 GHz|
Offst Offst
ag'g Stop Freq ﬁ%g Stop Freq
ol 2.40300000 GHz ol 244300000 GHz
o CF step| | [3& CF Step)
200.000868 kHz 200660890 kHz|
#PRug M Man #PAva Lm anl
-1 F 65
V1 s2 | Freq Dffset VL 52 Freq Offset|
53 FS 0. Hz| s3 F 0. Hz|
AR L An
£ £
o Signal Track . Signal Track
50k 0 0t 550k o o
Swp 1 n =] Swp n =]
]
Center 2.402 000 GHz Span 2 MHz Center 2.442 800 GHz Span 2 MHz
#Res BH 30 kHz #UBH 91 kHz Sweep 2.127 ms (101 prs) #Res BH 30 kHz #UBH 91 kHz Sweep 2.127 ms (101 pts)
|
LOW CHANNEL MID CHANNEL
% Agilent 18:04:00 May 25, 2016 L Freqg/Channel
APw4.7(842816),43574, Conducted A Mkrl 2.480 92 GHz| c F
Ref 28 dBm Atten 20 dB 4.326 dan || , enter Freq
ePeak 2.4 GHz
Log
18 : Start Freq
dB/ 2.47900008 GHz
Dffst
ﬁ%‘g Stop Freq
ol 2.48100600 GHz
i CF Step
- 200.660800 kHz
#PAva Lm Man
7
VL 52 Freq Offset,
s3 F 0. Hz|
AA
f;%k Signal Track
Swp n Ot
Center 2.480 000 GHz Span 2 MHz
#Res BH 30 kHz #UBH 91 kHz Sweep 2.127 ms (101 pts)

HIGH CHANNEL
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

9.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

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

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.

RESULTS
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REPORT NO: 16U23300-E2V2
FCC ID: 2AHFD-N109A911

DATE: Tuesday, July 08, 2016
IC: 21573-782A2

9.7.1. SPURIOUS EMISSIONS, LOW CHANNEL

% Agilent 03:58:16 May 25, 2016 L Freq/Channel - Agilent 89:57:24 May 25, 2016 L Freq/Channel
APv4.7(842816),43574, Conducted A Mkr2 2.400 B0 GHz APu4.7(042816),43574, Conducted A c F
Ref 28 dBm Rtten 20 dB —47.54 dbn || Center Freal | ¢ 565 4, whitten 20 dB enter Freq
2 GHz 13.0150089 GHz
Peak #Peak A
Log Lag
18 Start Freq 18 Start Freq
dB/ 2.39500000 GHz dB/ 30, MHz|
Offst %th
%’g.S Stop Freq ey Stop Freq
ol 2.48500000 GHz ol 26. GHz]
Qéﬁg CF Step Qéig A N - CF Step|
| 1.68000900 M2 s et i e N N 259700099 GHz
e T s I N B liuto___ten
Center 2.408 80 GHz Span 18 MHz Start 30 MHz Stop 26.009 GHz
¥Res BN 100 kHz SUBH 300 kiz Sweep 1 ms 1081 pto) || o FrEQOFFSeH | Lipco 5y 190 ki WBH 300 Kz Sweep 2482 5 (8192 pro) || , Fred Offsed
Marker Trace Type ¥ Axis Amplitude ) Mark T T AR Amplitud )
1 (5] FS:’ZQ 2.468 BA GHz —QF.EA‘ltdEm e zacg FyrDEEu Z.QBg‘EHZ SM.EBI(;E:
2 [&8] F 2.468 B8 GH -47.54 dB i 2 1y F 4,884 GH; -62.66 dBi i
raq 2 n UnS|gna| Tra[(]:ili H P r:; e BH; s uﬁz OﬂSlgnal Tra[(]:_fl:
| |
LOW CHANNEL BANDEDGE LOW CHANNEL SPURIOUS
3% Agilent 83:44:18 May 25, 2816 L Freg/Channel - Agilent 09:46:02 May 25, 2016 L Freq/Channel
APv4.7(042816),43574, Conducted A Mkrl 2.442 01 GHz Center Freq APw4.7(842816),43574, Conducted A Mkr3 9.377 GHz Center Freq
I;ngZQ dBm Atten 26 dB 7.18 dBm 5 24200000 Gl Esii@ﬁ dBm‘ #Atten 20 dB -53.065 dBm 13.0150000 s
Log Lag 3
16 Start Freq 1@ StartFreq
dB/ 2.43700889 GHz dB/ 30, MHz
Offst %th
ég.% Stop Freq Y Stop Freq
ol 2.44700680 GHz ol 26.] GHz
El
s tFstep| | (3127 z b - CF Step
1, Ml P e o e A AR A RN 2.59700000 GHz
e TSN e I s O S B O <1 R
ML $2 Center 13.015 GHz Span 25.97 GHz
53 o o Fred Offset] | lukes M 100 iz WBH 300 kHz  Sweep 2482 5 (8192 ors) || , FTed DFfEet
Anl 3 Marker  Trace Type W Axig Amplitude )
£00): L 1 (&5 Frag 2.442 GHz S.62 dBm
B soatat] | |20 mE G 58 | signartrack
4 o it req 377 Bz s amnf o
n
Center 2.442 86 GHz Span 18 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1091 pts)
| |
MID CHANNEL BANDEDGE MID CHANNEL SPURIOUS
3% Agilent 16:84:23 May 25, 2016 L Freg/Channel # Agilent 10:05:48 May 25, 2016 L Freq/Channel
APv4.7(042816),43574, Conducted A Mkr2 2.483 51 GHz APw4.7(842816),43574, Conducted A Mkr3 9.326 GHz
Ref 20 dBn Atten 20 dB 551 dem || CenterFreal | loorons ggn  sArten 24 dB -53.769 dBn || , Center Freq
Pk - 248350000 GHz| | |spaan T : 139150000 GHz
Log Lag ;
16 Start Freq 1@ StartFreq
dB/ 2.47850889 GHz dB/ 30, MHz
Offst %th
ég.% Stop Freq B Stop Freq
ol 2.48850089 GHz ol 26.] GHz
El
s CF Step s 2 M . > CF Step)
160600000 M e e i s R B 2.59700000 Gz
e TCHN 7 I I s S S N B [ ton
Center 2.433 50 GHz Span 18 MHz Start 39 MHz Stop 26.000 GHz
#Res B 100 kHz #UBH 300 kHz Sweep 1 ms (1001 o) || o FrEABEESEt | pos by 100 iz WBH 300 kHz Sweep 2.482 5 (6192 ors) || , FTed DFfEEt
Marker Trace Type H Rxis Amplitude ) Mark Ti T # Axi Amplitud )
1 1) FV;’DEQ 2.483 56 GHz —EE.EthEm arl - Ei;e Fyrp::l Z.QS;IEHZ 4"12?“35:
2 13 Fi 2.483 51 GH: -55.81 dB i 2 [$5] Fre 4.968 GHz -61.28 dBm i
reg z " UnS|gna| Tra[(]:ifl? 3 o Fmg 48 B Tea77 don OnSIQnaI Trag_;k;

HIGH CHANNEL BANDEDGE

HIGH CHANNEL SPURIOUS
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE
LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
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 below 1GHz
and 150cm for 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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. Please refer to test report section 9.1 for duty cycle factor information.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

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.

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

RESULTS
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

10.2. TX ABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN
THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK & AVG, HORIZONTAL

UL Fremont,5m Chamber B 25 Moy 2816 13:53:25
Restricted Bandedge

Project Number: 16023380
Client:Pouerley LLC
Config:EUT w/ AC Adapter
Mode:BLE 2482 BE H
185 Tested by:44358 JH

125

1"s

95

85

Limit (dBulU/m2

75

£
~
>
3
@
-

|
Average Limit (dBuUym> //

4 |
bt A AL AN o Wi N T el Mg”\ s

bl bt e el
Yoy bl ¥

3 TO 5=/
Freguency (GHz)

Range (GHz)

ange (6 REU/BU  Ref/Attn Det/Avg Tupe Sueep Pt H5ups/fode P
1:2.31-2.415 1H(-BdB)/3M 189/12 PERK/Pur Avg(RMS)  Auto eger  MaxH

osition Ronge (GHz) RBU/UB  Ref/Attn Det/Avg Type Sueep Pte Fwps/Mode Fasition
2 degs 112 f 2:2.31°2.415 4B)/3M 189/12 AVER/Pur Avg(RMS)  Auto 80A1  1DATAUG 20 degs

e

BLE_BE_H_2482.DAT 38915 28 Dec Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AF T35 (dB/m) Amp/Cbi/Fitr/Pad (dB) DC Corr (d8) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.39 36.07 Pk 321 -22.3 0 45.87 - - 74 -28.13 20 112 H
2 *2.36 38.44 Pk 319 -22.2 0 48.14 - - 74 -25.86 20 112 H
3 *2.39 25.52 RMS 321 -22.3 2.05 37.37 54 -16.63 - - 20 112 H
4 *2.364 27.23 RMS 319 -22.3 2.05 38.88 54 -15.12 - - 20 112 H

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

RMS - RMS detection
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK & AVG, VERTICAL

12:UL Fremont,5m Chomber B 25 Moy 2816 14:81:33
Restricted Bondedge
= Project Number:16U23368
1 Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BLE 2482 BE U
195 Tected by:44350 JH
95
85
N Peck Lir (dB
=
3 7
@
o
6|:
Average mit (dBuUym)
55
g |
o
LS| RYSRTSC WL T W sl
4
o 3
&
35
2.31 8. 5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn Det/fivg Type Sueep Pts #Sups/Mode Fosition Range (GHz) RELL/UBU Ref/ttn Det/fvg Type Sueep Pts #Swpa/Mode Fosition
BLE_BE_U_2482.DAT 38915 28 Dec 2815 Rev 9.5 26 Apr 2016
Marker Frequency Meter Det "AF T345 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Correcte ) “Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {em)
(dBuV) (dBuV/m)
4 *238 27.49 RMS 321 -22.3 2.05 39.34 54 -14.66 - - 101 339 v
2 *2.381 376 Pk 321 223 0 474 - - 74 26.6 101 339 v
1 ¥2.39 36.12 Pk 321 223 0 45.92 B B 74 -28.08 101 339 v
3 *2.39 2555 RMS, 321 223 2.05 37.40 54 16,6 - - 101 339 v

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

RMS - RMS detection
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK & AVG, HORIZONTAL

1ZI:LJL Fremont,5m Chomber B 25 May 2816 14:18:58

Restricted Bondedge

- Project Number: 1623380
T Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BLE 2488 BE H
185 Tested by:44350 JH

95

85

75

£
~
>
3
@
-

65

55

Aol ol " sl " 3 PTevan il
A

45

\aa
DR Al Pl gy

T8 3MH=/
Frequency (GHz)

Range (6Hz) REL/UBI Ref/Atin Det/fvg T S, Pts  #Sups/Mode
1:2,46-2.563

5 Type esp Position Ronge (GHz) RBU/UBU  Ref/Attn Det/Avg Type Sueep Pte Fups/Mode Fasition
1H(-BdB)/3M 189/12 PEAK/Pur Avg(RMS)  Auto egar  MaxH 219 degs 372 2:2.46-2.563 1M(-6dB) /3 189/12 AVER/Pur Avg(RMS) to 6 219 degs 372

8001 100TAUG

BLE_BE_H_2488.DAT 38915 28 Dec 2815

ev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AFT345 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) C Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 40.36 Pk 323 -22.3 0 50.36 - - 74 -23.64 219 372 H
2 *2.484 40.76 Pk 323 -22.3 0 50.76 - - 74 -23.24 219 372 H
3 *2.484 27.25 RMS 323 -22.3 2.05 39.30 54 -14.70 - - 219 372 H
4 *2.485 27.73 RMS 323 -22.2 2.05 39.88 54 -14.12 - - 219 372 H

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

RMS - RMS detection
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK & AVG, VERTICAL

UL Fremont,5m Chomber B 25 Moy 2816 14:18:47
Restricted Bondedge

Project Number: 16023380
Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BLE 2488 BE U
Tested by:44358 JH

125

imit CdBul

£
~
>
3
@
-

p Average Limit (dB
&

3
a

8. 3MH=/ 2563
Frequency (GHz)

Range (GHz) REU/BU  Ref/Attn Det/Avg Tupe Sueep Pts  #5ups/fode Fosition Ronge (GHz) RBU/UBU  Ref/Attn Det/Avg Type Sueep Pte #ups/Mode Fasition |

BLE_BE_U_2488.DAT 38915 28 Dec Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AFT345 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) C Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 43.72 Pk 323 -22.3 0 53.72 - - 74 -20.28 78 368 v
2 *2.484 44.92 Pk 323 -22.3 0 54.92 - - 74 -19.08 78 368 \
3 *2.484 29.39 RMS 323 -22.3 2.05 41.44 54 -12.56 - - 78 368 v
4 *2.484 29.69 RMS 323 -22.3 2.05 41.74 54 -12.26 - - 78 368 v

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

RMS - RMS detection
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REPORT NO: 16U23300-E2V2
FCC ID: 2AHFD-N109A911

DATE: Tuesday, July 08, 2016
IC: 21573-782A2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL VERTICAL PLOT

UL Fremont,5m Choamber B

25 Moy 20816 15:31:49

I

185

g5

a5

Radiated Emissions 3-Meters

Project Number: 16023388
Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode :BLE HARM 2402
Tested by:44358 JH

Peak Limit C(dBulU/m)
75

65

(dBulU/m)

Avg Limit (dBul/m)
55

2
a5 1

T
I

35

Frequency (GHz)

Range (6Hz) REWUBW  Ref/Atin Det/Avg Tups Sweep Pts foupoffiods Position
1-3 N6/ 1BT/1B PERK/Pur AugRIS)  futo 6Bl HAXH 8-368cegs H

BLE_HARM_24B2.DAT 38915 26 Jun 2815

Range (GHz) RBU/VBY
31318

Ref/fittn  Det/Avg Tups Suoep Pte  Foups/Mode Pasition
NC6B) /3 878 PEAK/Pur Bvg(RIS)  futo 18k MAXH 8-360degs H

Rev 9.5 26 Apr 2616

LOW CHANNEL HORIZONTAL PLOT

UL Fremont,5m Chamber B

25 Moy 2816 15:31:

I

185

g5

Rodioted Emissions 3-Meters

Project Number: 16023388
Client:Pouer ey LLC
Config:EUT w/ AC Adapter
Mode:BLE HARM 2482
Tested by:44358 JH

a5

- Peak Limit (dBulU/m)
5

65

(dBulU/m)

Avg Limit (dBul/m)
55

45

35

Range (6Hz) REWUBW  Ref/Atin Det/Avg Tupe Sweep Pts foupoffiods FPosition

Range (6Hz) RBUAVBY

10

Frequency (GHz)

Ref/fittn  Det/Avg Type Sueep Pte  Fowps/Mode Pasition

BLE_HARM_24B82.DAT 38915 26 Jun 2815

Rev 9.5 26 Apr 2816
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

DATA

Trace Markers

Marker Frequency Meter Det “AF 1345 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Margin Adimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *2.745 39.49 Pk 323 -21.8 0 49.99 - - 74 -24.01 0-360 102 H
1 *1.487 38.65 Pk 27.9 -22.5 0 44.05 - - 74 -29.95 0-360 199 \
5 *8.235 44.76 Pk 35.8 -28.8 0 51.76 - - 74 -22.24 0-360 199 H
4 *4.575 46.29 Pk 34.1 -32.7 0 47.69 - - 74 -26.31 0-360 199 \
2 1.83 40.02 Pk 303 -22.1 0 48.22 - - - - 0-360 102 H
6 10.065 38.52 Pk 37.4 -26.4 0 49.52 - - - - 0-360 199 H

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/Fitr/ 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)
*2.745 42.68 PK2 323 -21.8 0 53.18 - - 74 -20.82 37 108 H
*2.745 38.54 MAv1 323 -21.8 2.05 51.09 54 -2.91 - 37 108 H
*1.487 424 PK2 27.9 -22.5 0 47.80 - - 74 -26.20 151 130 \
*1.487 35.68 MAv1 27.9 -22.5 2.05 43.13 54 -10.87 - - 151 130 \2
*8.235 47.1 PK2 35.8 -28.8 0 54.10 - - 74 -19.90 342 183 H
*8.235 43.93 MAv1 35.8 -28.8 2.05 52.98 54 -1.02 - - 342 183 H
*4.575 48.81 PK2 34.1 -32.7 0 50.21 - - 74 -23.79 28 162 \
*4.575 46.15 MAv1 34.1 -32.7 2.05 49.60 54 -4.40 - - 28 162 \2
1.83 42.65 PK2 30.3 -22.1 0 50.85 - - 74 -23.15 355 109 H
10.065 419 PK2 37.4 -26.4 0 52.90 - - 74 -21.10 327 188 H

* - 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: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

MID CHANNEL HORIZONTAL PLOT

~UL Fremont,5m Chomber B 27 May 2016 09:18:56

11
Rodioted Emissions 3-Meters

[ ET?JEC? Number: 16023388
fent:Powerley LLC

Config:EUT w/ AC Adapter

Mode :BLE HARM 2442

95 Tested by 44358 JH

85

’eak Limit (dBul/m)
75

65

(dBulU/m3

Avg Limit (dBul/m)

551

a5

35

8
Frequency (GHz>

Range (6H2) REWUBW  Ref/Atin Det/Avg Tupe Sweep Pts foupeifode  Fosition Range (6Hz) REU/VBH  Ref/fitn Det/Avg Type Sueep Pte  Foups/Mode  Fasition
1:1-3 (-6dB)/ 30k 187/18 PEAK/Pur Avg(RMS. Aut 6801 MAXH B-360degs H 3318 1M(-6dB) /31 87/8 PEAK/Pur Avg(RMS) uto 16k MAXE B-368degs

BLE _HARM 2442 .DAT 38915 26 Jun 2815 Rev 9.5 26 Apr 2816

MID CHANNEL VERTICAL PLOT

UL Fremont,5m Chamber B 27 Moy 2816 09:18:56
Rodioted Emissions 3-Meters

a5 Project Number: 16U23308
fent :Pouer ey

Config:EUT w/ AC Adapter

Mode :BLE HARM 2442

95 Tested by:44358 JH

I

a5

Peak Limit (dBulU/m)

75

65

(dBulU/m)

Avg Limit (dBul/m)
55

45

35

Frequency (GHz)

Range (6Hz) REWUBW  Ref/Atin Det/Avg Tupe Sweep Pts foupoffiods FPosition Range (6Hz) RBU/BH  Ref/fitn Det/Avg Type Pte  Fowps/Mode Pasition

BLE_HARM_2442.DAT 38915 26 Jun 2815 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

DATA

Trace Markers

Marker Frequency Meter Det AFT345 (dB/m) Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading. (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *1.315 29.63 Pk 29 -22.9 0 35.73 - - 74 -38.27 0-360 199 H
2 *3.823 34.05 Pk 334 -323 0 35.15 - - 74 -38.85 0-360 199 H
3 *4.739 34.83 Pk 34 -30.9 0 37.93 - - 74 -36.07 0-360 199 H
4 *3.866 3433 Pk 334 -31.9 0 35.83 - - 74 -38.17 0-360 199 v
5 *7.42 31.16 Pk 35.6 -29.5 0 37.26 - - 74 -36.74 0-360 101 \
6 *12.136 28.21 Pk 39 -25 0 42.21 - - 74 -31.79 0-360 199 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbi/Fitr/ DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.316 353 PK2 29 -22.9 0 41.4 - - 74 -32.6 1 100 H
*1.314 24.59 MAv1 29 -23 2.05 32.64 54 -21.36 - 1 100 H
*3.822 39.29 PK2 33.4 -32.3 0 40.39 - 74 -33.61 1 100 H
*3.824 29.8 MAv1 334 -32.3 2.05 32.95 54 -21.05 - 1 100 H
*4.739 39.52 PK2 34 31 0 42.52 - - 74 -31.48 1 100 H
*4.739 29.65 MAv1 34 -31 2.05 347 54 -19.3 - 1 100 H
*3.867 39.65 PK2 333 -31.9 0 41.05 - 74 -32.95 1 100 \
*3.868 29.69 MAv1 333 -31.9 2.05 33.14 54 -20.86 - 1 100 \
*7.418 36.36 PK2 35.6 -29.4 0 42.56 - - 74 -31.44 1 100 v
*7.422 26.7 MAv1 35.6 -29.5 2.05 34.85 54 -19.15 - - 1 100 \
*12.134 34.13 PK2 39 -25 0 48.13 - - 74 -25.87 1 100 \
*12.136 24.22 MAv1 39 -25 2.05 40.27 54 -13.73 1 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average

Page 35 of 44

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U23300-E2V2
FCC ID: 2AHFD-N109A911

DATE: Tuesday, July 08, 2016

IC: 21573-782A2

HIGH CHANNEL HORIZONTAL PLOT

~UL Fremont,5m Chomber B

25 Moy 2016 14:23:29

I

185

Project Number: 16023308

a5

Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode :ELE HARM 2488
Tested by 44358 JH

85

Rodioted Emissions 3-Meters

’eak Limit (dBul/m)

75

65

(dBulU/m3

Avg Limit (dBul/m)

551

a5

35

18

Frequency (GHz>

Range (6H2) REWUBW  Ref/Atin Det/Avg Tupe Sweep
1:1-3 M(-6dE

3k 187/18 PEAK/Pur Rug(RMD  Au

Pts  #Swps/Mode Position
6881 MAXH 8-368dege

Range (6Hz) REU/VBH  Ref/fitn Det/Avg Type
H 3318 1M(-6dB) /31 87/8 PEAK/Pur Avg(RMS)

Sueep Pte  Foups/Mode  Fasition
uto 16k MAXE B-368degs

BLE _HARM 2488.DAT 38915 26 Jun 2815

Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL PLOT

UL Fremont,5m Chamber B

25 Moy 2816 14:23:29

I

Project Number: 16023308

185

Client:Pouer ey LLC
Config:EUT w/ AC Adapter
Mode:BLE HARM 2488

g5

Tested by:44358 JH

Rodioted Emissions 3-Meters

a5

Peak Limit (dBulU/m)

75

65

(dBulU/m)

Avg Limit (dBul/m)
55

45

35

10

Frequency (GHz)

Range (6Hz) REWUBW  Ref/Atin Det/Avg Tupe Sweep

Pts foupoffiods FPosition

Range (6Hz) RBU/BH  Ref/fitn Det/Avg Type

Sueep Pte  Fowps/Mode Pasition

BLE_HARM_2488.DAT 38915 26 Jun 2815
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

DATA

Trace Markers

Marker Frequency Meter Det “AF 1345 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Margin Aaimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *2.745 39.63 Pk 323 -21.8 0 50.13 - - 74 -23.87 0-360 101 H
1 *1.565 36.61 Pk 28 -22.4 0 42.21 - - 74 -31.79 0-360 201 v
4 *2.745 38.95 Pk 323 -21.8 0 49.45 - - 74 -24.55 0-360 201 \
5 *4.575 45.62 Pk 34.1 -32.7 0 47.02 - - 74 -26.98 0-360 101 H
7 *8.235 44.78 Pk 35.8 -28.8 0 51.78 - - 74 -22.22 0-360 199 H
6 *4.575 46.19 Pk 34.1 -32.7 0 47.59 - - 74 -26.41 0-360 199 \
2 1.83 39.32 Pk 303 -22.1 0 47.52 - - - - 0-360 101 H
8 10.065 38.05 Pk 37.4 -26.4 0 49.05 - - - - 0-360 199 H
9 10.065 38.29 Pk 37.4 -26.4 0 49.29 - - - - 0-360 101 \

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 ‘Amp/Cbi/Fitr/ DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.745 42.46 PK2 323 -21.8 0 52.96 - - 74 -21.04 13 231 H
*2.745 38.04 MAv1 323 -21.8 2.05 50.59 54 -3.41 - - 13 231 H
*1.565 40.86 PK2 28 -22.4 0 46.46 - - 74 -27.54 160 137 \
*1.565 33.12 MAV1 28 224 2.05 40.77 54 -13.23 - - 160 137 v
*2.745 41.53 PK2 32.3 218 0 52.03 - - 74 -21.97 55 193 v
*2.745 37.35 MAv1 323 -21.8 2.05 49.9 54 -4.1 - 55 193 \
*4.575 48.43 PK2 34.1 -32.7 0 49.83 - - 74 -24.17 45 101 H
*4.575 45.06 MAV1 34.1 327 2.05 48.51 54 -5.49 - - 45 101 H
*8.235 46.84 PK2 35.8 -28.8 0 53.84 - - 74 -20.16 343 185 H
*8.235 43.7 MAv1 35.8 -28.8 2.05 52.75 54 -1.25 - - 343 185 H
*4.575 48.78 PK2 34.1 -32.7 0 50.18 - - 74 -23.82 22 157 \
*4.575 46.15 MAV1 34.1 327 2.05 49.6 54 4.4 - - 22 157 v
1.83 42.18 PK2 30.3 -22.1 0 50.38 - - 74 -23.62 357 107 H
10.065 42.33 PK2 37.4 -26.4 0 53.33 - - 74 -20.67 326 188 H
10.065 41.52 PK2 37.4 -26.4 0 52.52 - - 74 -21.48 342 110 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

Note: There are no other emissions found above system noise floor from 18GHz to 26GHz.
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

10.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

:UL Fremont,5m Chamber B 27 May 2816 18:21:23
Rodioted Emissions - 3 Meters

- Project Number: 16023388
8 Clignt:Powsr ey LLC
Config:EUT w/ AC Adapter
Mode :BLE Below |GHz
75 Tested by:44358 JH

9

65

55

5 .
4 OPR 1w [Eioraip]

(dBulU/m)

Mﬁ““hw %
i o i ‘Mmmwﬂmﬁﬂmwwwwwuw*hﬂw

1668 166008
Frequency (MHz2

REU/BU  Ref/Atin Del/fvg Tupe ) Pto foups/fode Fosition Range (D) RRU/VB  Ref/Altn  Det/fvg Tupe Sueep Pto  Foups/Mods  Fasition
12Bk(-6B)/1  97/18 PEAK/LogPur-Video  futo 481 W B-3fdens H | 3:208-1608 120k(-6d8)/IN  57/18  PEAK/LogPur-Video  futo 8001 NAKH 2-368degs H

BLE Below!GHz.DAT 38915 15 Jul 2814 Rev 9.5 26 Apr 2816

VERTICAL PLOT

UL Fremont,5m Chamber B 27 Mey 2816 18:21:23

95

Rodioted Emissions - 3 Meters

- Project Number: 1623388
8 Client:Power ey LLC
Config:EUT w/ AC Adapter
Mode :BLE Below 1GHz
75 Tested by:44358 JH

65

PR

(dBul/m)

Frequency (MHz)

Ronge () REU/BW  Ref/fitin Det/fvg Tupe = Pts  ¥oups/fode FPosition Range (MH2) RAU/BI  Rof/Mtn  Det/vg Type Sueep Pts  Fowpa/lode  Fasition

BLE BelowiGHz.DAT 3d915 15 Jul 2814 Rev 8.5 26 Apr 2816
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016

FCC ID: 2AHFD-N109A911 IC: 21573-782A2
DATA
Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)

4 *127.07 31.32 Pk 17.8 -27.8 21.32 43.52 -22.2 0-360 200 H

1 30.2763 34.32 Pk 25 -28.8 30.52 40 -9.48 0-360 100 Vv

2 51.2075 44.75 Pk 11.3 -28.6 27.45 40 -12.55 0-360 100 Vv

3 54.735 43.44 Pk 1.1 -28.4 26.14 40 -13.86 0-360 100 Vv

5 157.5 315 Pk 16.2 -27.4 20.3 43.52 -23.22 0-360 100 \

6 210 31.83 Pk 143 -27 19.13 43.52 -24.39 0-360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

11. AC POWER LINE CONDUCTED EMISSIONS
LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 Gl S0

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI| C63.4

RESULTS
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-782A2

6 WORST EMISSIONS

1ZDUL Fremant, CA CE Room 27 May 2016 21:57:00
8
Conducted RFI Uoltage
Project No:16U23388
186) Client Name:Powerley LLC
Model/Device:EUT w/ AC Adapter, BLE
Test Uolt/Freq: 12BUAC/6BH=
92 Test By:43575 05
78
- 64—
! e
¢  — ;
3 58 [5PR..22..Class.BlAvg.i
- 1
g )
L 5 . 2 5
P\ \)"\/\/\/L\\ LB ra M 1
o A 4 ‘ RN
8
IR AVATAY YUAN RS VAo k N - ] 12 \/
Y, \ Vi / ot I A
8
-6
15 1 18 368
Frequency (MHz)
Range (H2) REU/UBU  Ref/Attn Det/fvg Modk Swcep Pis_ ¥oups/fods  Lobel Ronge (M) REWUBD  Ref/fttn Det/Avg Mods Secep Pts  ¥5ups/fods  Label
1:.15-38 9(-64B)/- 82/10 Ca lo/2.25  13.3 VARIT  Line-Ll
BLE_ACLine.DAT 38915 24 Feb 2016 Rev 9.5 26 Moy 2815

LINE 1 RESULT
Trace Markers

Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det T241LL1 LC Cables Limiter (dB) Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuv

1 .22875 33.03 Qp .8 0 10.1 43.93 62.49 -18.56 - -
2 .22875 19.83 Ca .8 0 10.1 30.73 - - 52.49 -21.76
3 .3705 25.73 Qp 4 0 10.1 36.23 58.49 -22.26 - -
4 .3705 12.54 Ca 4 0 10.1 23.04 - - 48.49 -25.45
5 .6585 23.42 Qp 3 0 10.1 33.82 56 -22.18 - -
6 .66075 10.56 Ca 3 0 10.1 20.96 - - 46 -25.04
7 .9555 21.02 Qp 3 1 10.1 31.52 56 -24.48 - -
8 .94875 8.3 Ca 3 0 10.1 18.7 - - 46 -27.3
9 1.70475 20.27 Qp 2 1 10.1 30.67 56 -25.33 - -
10 1.71375 7.38 Ca 2 1 10.1 17.78 - - 46 -28.22
11 2.661 17.38 Qp 2 1 10.1 27.78 56 -28.22 - -
12 2.66775 5.51 Ca 2 1 10.1 15.91 - - 46 -30.09

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 16U23300-E2V2 DATE: Tuesday, July 08, 2016

FCC ID: 2AHFD-N109A911 IC: 21573-782A2
LINE 2 PLOT
WZOUL Fremont, CA CE Room 27 May 2816 21:57:00
Conducted RFI Uoltage
Project No:16U23388
186 Cl iér\t Name : Power ley LLC
Mode|/Device:EUT w/ AC Adopter, BLE
Test Uolt/Freq: 12BUAC/6BHz
92 Test By:43575 0S
78
N 64 S
' D
¢ — o :
S =g CIEPR..22. Class. BiOva.
E 13
B 3 =
[ 17
I ° ? i 2 23
22 i I = S S v TR
A = 22 24 - \
O
8 /\c—\
-6
15 1 iz] 30
Frequency (MHz)
Range (MHz) RBU/VBW Ref/fttn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel Range (MHz) RBW/VBY Rgf/ﬁtln Det/Avg Mode ‘5weep Pts  #Sups/Mode  Label
BLE_ACLine.DAT 38915 24 Feb 2816 Rev 9.5 26 May 2815
LINE 2 RESULT
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T241LL2 LC Cables Limiter (dB) Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B Avg (dB)
(dBuVv) dBuv
13 231 28.12 Qp .8 0 10.1 39.02 62.41 -23.39 - -
14 .22875 15.74 Ca .8 0 10.1 26.64 - - 52.49 -25.85
15 .3705 19.93 Qp .5 0 10.1 30.53 58.49 -27.96 - -
16 .3705 8.67 Ca .5 0 10.1 19.27 - - 48.49 -29.22
17 .6585 18.93 Qp 3 0 10.1 29.33 56 -26.67 - -
18 .66075 6.94 Ca 3 0 10.1 17.34 - - 46 -28.66
19 .9465 16.74 Qp 3 0 10.1 27.14 56 -28.86 - -
20 .94875 4.75 Ca 3 0 10.1 15.15 - - 46 -30.85
21 1.5675 16.53 Qp .2 1 10.1 26.93 56 -29.07 - -
22 1.5675 3.57 Ca 2 1 10.1 13.97 - - 46 -32.03
23 2.69925 13.56 Qp 2 1 10.1 23.96 56 -32.04 - -
24 2.6835 2.35 Ca 2 1 10.1 12.75 - - 46 -33.25

Qp - Quasi-Peak detector

Ca - CISPR average detection
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