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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: AMJ001532-006 (for conducted), AMJ001532-0010 (for radiated)
DATE TESTED: 5/24/2016 — 6/21/2016
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: Tested By:
—
o ._ '] .J-- .l"
feoni) e

"'H_I
DAN CORONIA KIYA KEDIDA
WISE Project Lead WISE Lab Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, 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 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
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
X] 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, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +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
(MH2) (dBm) (mW)
2405 - 2480 ZigBee 16.87 48.64

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB trace antenna, with a maximum gain of 4.7 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).

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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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T430 PBB4MA4Y N/A
Laptop AC Adapter Lenovo ADLS9ONLT2A [11S3620029777Z30036RDM?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 Tera Term test software, 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

Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences  |JB1 130 09/01/16
Antenna, Horn, 18GHz ETS Lindgren 3117 345 03/07/17
Antenna, Horn, 26.5 GHz ARA MWH-1826/B (447 05/31/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 (88 04/07/17
RF Preamplifier, 1GHz - 26.5GHz HP 84498 404 06/29/16
RF Preamplifier, 30MHz - 1GHz HP 8447D 10 02/01/17
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 123 10/22/16
Spectrum Analyzer, PXA, 3 Hz to 44 GHz Keysight N9030A 908 04/13/17
Spectrum Analyzer, PXA, 3 Hz to 44 GHzKeysight N9030A 907 01/06/17
EMI Test Receiver, 9 KHz to 7 GHz Rohde & Schwarz|ECSI7 284 09/10/16
Peak Power Meter Agilent / HP N1911A 229 07/29/16
Peak / Average Power Sensor Keysight E9327A 117 02/28/17
LISN, 30 MHz FCC 50/250-25-2 24 02/09/17
Low Pass Filter 5GHz Microtronics LPS17541 482 03/09/17
High Pass Filter 6GHz Microtronics HPS17542 483 03/09/17
High Pass Filter 3GHz Microtronics HPM17543 485 03/09/17

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

On Time and 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.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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DATE: JUNE 22, 2016

IC: 21573-482A2

8. ANTENNA PORT TEST RESULTS
8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Cycle 1/B
B X Correction Factor | Minimum VBW
(msec) | (msec) (linear) (dB) (kHz)
2.4GHz Band
802.15.4 Zigbee 10.000 10.000 1.000 100.00% 0.00 0.010

8.1.1. DUTY CYCLE PLOT

DUTY CYCLE 802.15.4 ZigBee J3
# Agilent 80:27:09 May 4, 2016

Freq/Channel

Ref 30 dBm #Htten 30 dB

#Peak

Center Freq
244006800 GHz

Start Freq
244006800 GHz

StopFreqg
244000800 GHz

3. Bae MHz
Auto Man

Center 2,440 B8 GHz

Res BH 8 MHz #\BH 56 MHz Sweep 15 ms (601 pts)

Freq Offset
}.00000E0E Hz

Signal Track
On 0ff]
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FCC ID: 2AHFD-N109A911 IC: 21573-482A2
8.2. 6 dB BANDWIDTH
LIMITS

FCC 815.247 (a) (2)
IC RSS-247 Clause 5.2.1

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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DATE: JUNE 22, 2016

IC: 21573-482A2

8.2.1. 6 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

W% Agilent 00:02:43 May 24, 2016 L Measure
APw4.7(B42816),43575, Conducted A a Mkrl 1.662 MHz
Ref 28 dBm Atten 28 dB -0.822 dB Meas Off
#Paak
Log |
Lo Channel Power
dB/
Offst
185 o b
Channel Frequency 6 dB Bandwidth o Occupied B
=86 | 7
(MHz) (MHz) dBm
. ACP|
Low 2405 1.602 ;g ve
Middle 2440 1.539 n s Multi Carrier
: 53 F§ Power
High 2480 1.605 i
oSk Power Stat
Sun CCDF
Center 2,465 080 GHz Span 3 Mz | 1”‘0’{3
#Res BW 180 kHz #UBH 366 kHz Sweep 1 ms (1801 pts)
|
MID CHANNEL HIGH CHANNEL
W Agilent 23:53:08 May 23, 2016 L Measure 4 Agilent 09:09:17 May 24, 2016 L Measure
APw4.7(8428162,43575, Conducted A a Mkrl 1.539 MHz APw4.7(642816),43575, Conducted A a Mkrl 1.685 MHz
Ref 26 dBm Atten 20 dB -0.875 dB Meas Off Ref 28 dBm Atten 28 dB 0.217 dB Meas Off
#Peak #Peak
Log Log R
1o Channel Power Lo Channel Power
dB/ dB/ iR Y 1
0fFst L z OFfst s s
16.8 10.8
dB Occupied BW dB Occupied BW
Dl ol
-5.3 -4.1
dBm dBm
WP ACP ¥R | ACP|
28 28
U s2 Multi Carrier L2 Multi Carrier|
33 kS Power 53 kS Power
AR AR
gé)@k Power Stat f;é)@k Power Stat
CCDF CCDF
Swp Sup
Conter 2,440 80 GHz Span 3 MHz 1”‘0’{2 Center 2.480 060 GHz Span 3 MHz | 1”‘0’{3
4Res BW 168 kHz YBKW 306 kHz Sweep 1 ms (1001 prs) #Res BW 108 kHz #YBW 360 kHz Sweep 1 ms (1601 pts)
|
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FCC ID: 2AHFD-N109A911 IC: 21573-482A2
8.3. 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. 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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8.3.1. 99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

% Agilent 00:03:33 May 24, 2016 L [ Measure
I I
Ch Freq 2.485 GHz Trig Free‘ Meas Off|
Occupied Bandwidth |Averages: 2@ | |
|”Channe| Power
APw4.7(842816),43575, Conducted A
Ref 26 dBm #Atten 20 dB
- #Sam i
Channel Frequency 99% Bandwidth Lo I Oceupied BH
18
(MHz) (MHz) ey = i AL AL LA 0
Offst [ P LRI T I ACP
Low 2405 2.3340 106 AR
dB . .
Middle 2440 2.3392 I Multi C;rrler
- Center 2.405 BBA GHz Span 5 MHz ower
High 2480 2.3983 #Res BH 39 kHz WUBH 110 kHz  #Sween 108 ms (1801 pts)
= - Power Stat
Occupied Bandwidth Occ BH Z Pwr 9900 % CCDF
2.3340 MHz ® dB -26.08 dB
Transmit Freq Error  —49.489 kHz 1Hofr3
% B Bandwidth 4.114 MHz* ?
|
MID CHANNEL HIGH CHANNEL
- Agilent 23:54:04 May 23, 2016 L [ Measure % Agilent 00:20:25 May 24, 2016 RL [ Measure
I | I I
Ch Freq 2.44 GHz Trig Free Meas Off Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth [Auerages: 28 | | Oceupied Bandwidth [Auerages: 2@ | |
m(:hannel Power | |”Channe| Power
APw4.7(B42816),43575, Conducted A
Ref 2@ dBm #Atten 20 dB Ref 26.8 dBm #Atten 20 dB
#Satip I Occupied BH| | [*Samp I I I Occupied BH
Log I Log | | |
1@ ._.‘ I PO l@ ._._.I -y _._.J_ ._...._.‘.
Yy A =y — e
OFfst [l AT L = ACP) | offse [T LTI ACP
16.5 QR r 1 18.8 gl 10 T
& | - - & | I M ]
| Multi Carrier I I Multi Carrier
Center 2,440 080 GHz Span 5 HHz Power| | |conier 2.458 088 GHz Span 5 Mz Power
#Res BW 39 kHz #YBW 118 kHz #5weep 100 ms (1001 pts) #Res BHW 39 kHz #YBHW 116 kHz Sweep 10 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF|
2.3392 MH=z % dB -26.00 dB 2.3983 MHz ® dB -26.08 dB
Transmit Freq Error  -53.376 kHz ll'lofrg Transmit Freq Error  -59.633 kHz 1Hofr§
® dB Bandwidth 4.136 MHz* 0 % dB BandwWidth 4.234 MHz* ?
| |
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FCC ID: 2AHFD-N109A911 IC: 21573-482A2
8.4. OUTPUT POWER
LIMITS

FCC 815.247 (b)
IC RSS-247 5.4.4
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v03r04 spectrum
analyzer.

RESULTS
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REPORT NO: 16U23300-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016

IC: 21573-482A2

8.4.1. OUTPUT POWER PLOTS

Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
2405 16.87 30 -13.130
2440 11.94 30 -18.060
2475 11.84 30 -18.160
2480 -31.88 30 -61.880
2405 MHz 2440 MHz
i Agilent §0:48:22 Jun 11, 2016 RL Freg/Channel 3 Agilent 91:00:41 Jun 11, 2016 RL Freg/Channel
APv4.7(842816),43575, Conducted A Mkrl 2.484 38 GHz| Center Freq APw4.7(842816),43575, Conducted A Mkrl 2.439 46 GHz Center Freq
Egii@ dBm Atten 20 dB . 16.57 dBm 2. 40500000 Gl Eséaiﬁ dBm Atten 28 dB 11.94 dBm 5 44BAPA0 Gha
1
Log B 1 Log <&
18 StartFreq 18 Start Freq
dB/ 2.40000088 GHz dB/ 2.43560000 GHz
Offst Offst
ég.e Stop Freq ﬁgﬁ L Stop Freq
2.410088680 GHz 2.44500000 GHz
CF Step CF Step
1.006066800 MHz 1.00080800 MHz
#PRuwg Auta Man #Phug Auto Man
ML s2 Freq Offset Ml 52 Freq Offset
83 FC B.6006AA00 Hz 53 FS 0.06AAAE0E Hz
RA AR
£(fx i : .
F%JH Signal Track ﬁfu)n Signal Track
On 0ff On 0ff
Swp — Sup =
Center 2.485 000 GHz Span 16 MHz | Center 2.448 @ GHz Span 1@ MHz
#Res BH 3 MHz #4BH & MHz Sweep 1 ms (1601 prs) #Res BH 3 MHz #BH § MHz Sweep 1 ms {1061 pts)
|
2475 MHz 2480 MHz
i Agllent 18:42:10 Jun 8, 2016 R T |Freg/Channel 3 Agilent 14:22:52 Jun 7, 2016 R T [Freq/Channel
WMki1 2.474 38 GHz Gerter Freq Mkrl 2.48@ 32 GHz Center Freq
?;L:E.E dBm Atten 30 dB 11.84 dBm 2 47200000 Chie Egéai&S dBm #Atten 2§ dB -31.83 dBm 4 oz
Log Log
10 1 Start Freq 19 StartFreq
dB/ < 2.47000000 GHz dB/ 2475600000 GHz
Ofist Offst
:1%8 Stop Freq égg Stop Freq
2.48000000 GHz 2.43500000 GHz
CF Step CF Step
1.00000000 MHz 1.00080800 MHz
#PAvg Auto Wan #PAvg 1 Auto Man
M1 52 Freq Cltset ML 52 Freq Offset
83 FC 0.00000000 Hz 53 FC 006800008 Hz
AA| AR
1): £ .
:'Tlun Signal Track FTun Signal Track
Swp on cf Swp on 0tf
Center 2.475 00 GHz Span 10 MHz Center 2.480 @8 GHz Span 18 MHz
#Res BW 3 MHz #VBW 8§ MHz Sweep 20 ms (1001 pis) #Res BH 3 MHz #VBH 3 MHz Sweep 1 ms (1081 pts)
|

NOTE:
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.5. POWER SPECTRAL DENSITY
FCC 815.247 (e)
IC RSS-247 Clause 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.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r05.

RESULTS
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REPORT NO: 16U23300-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016
IC: 21573-482A2

8.5.1. POWER SPECTRAL DENSITY PLOTS AND TABLE

TEST RESULT TABLE LOW CHANNEL
% Agilent @3:51:03 Jun 11, 2016 RL Freg/Channel
APw4.7(8428163,43575, Conducted A Mkrl 2.484 58 GHz Center Freg
Bgiaig dBm Atten 20 dB 1.32 dBm > 4P5ORARA Clz
Log
ég/ Start Freq
.. . 240250608 GHz
Channel Frequency PSD Limit Margin Offst
(MHz) (dBm) (dBm) (dB) 18 Stop Freq
o 2.48750000 GHz
8.8
_ CF Step
Low 2405 1.32 8 6.68 i P
H uto an
Middle | 2440 -3.69 8 -11.69 =
; UL s2 Freq Offset
High 2480 -51.37 8 -59.37 83 gg 9.80000000 Hz
£(f):
o Signal Track
550k
Swp On Off
Center 2.405 GGG GHz Span 5 MHz
#Res BH 3 kHz #UBH 9.1 kHz Sweep 530.5 ms (181 pts)
|
MID CHANNEL HIGH CHANNEL
% Agilent 81:93:23 Jun 11, 2016 RL Freq/Channel % Agilent B1:05:29 Jun 11, 2016 RL Freq/Channel
APw4.7¢842816),43575, Conducted A Mkrl 2.439 58 GHz Conter Frag APw4.7¢842816),43575, Conducted A Mkrl 2.438 35 GHz Conter Frag
Sgiai@ dBm Atten 28 dB —3.69 dBm > 44008008 Gz Sgiai@ dBm Atten 28 dB -51.37 dBm > 45008008 Clz
Lag Log
18 Start Freq 18 Start Freq
dB/ 243750008 GHz dB/ 247750008 GHz
Offst Offst
ég'g Stop Freq ég'g Stop Freq
o 2.44250000 GHz o 2.48250000 GHz
& cFstep| | |5, CF Step
590.000000 kHz 590.000000 kHz
#PAvg M Man #PAvg M Man
UL sz Freq Offset UL sz . Freq Offset
53 FQ 0.00000000 Hz 53 FQ 0.00000000 Hz
AA AA
£f): £f):
o Signal Track o Signal Track
50k 50k
Swp On Off Swp On Off
Center 2.440 GGG GHz Span 5 MHz Center 2.480 66 GHz Span 5 MHz
#Res BH 3 kHz #UBH 9.1 kHz Sweep 530.5 ms (101 pts) #Res BH 3 kHz #UBH 9.1 kHz Sweep 530.5 ms (101 pts)

NOTE:
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§815.247 (d)
IC RSS-247 Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

RESULTS

Page 22 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-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016
IC: 21573-482A2

8.6.1. BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE

HIGH CHANNEL, 2475 MHz BANDEDGE

A Agilent 10:39:33 Jun 22, 2016 L Freq/Channel % Agient 09:53:58 Jun 22, 2016 L Freg/Channel
APv4.7(4251 6),42454, Conducted A Wkrl 2,400 66 GHz APuA.7(042516),42454, Conducted A M2 2483 84 Ghgl .
Ref 18 dBm ftten 10 dB -33.60 dem || Conter Fregf | iper 59 d4an fitten 20 d5 4232 dbn || , Genter Freq
Pork 2. ohz| | |Faak 2.48350000 GHz
Log Log
1@ Start Freq 1@ Start Freq
4B/ 2. GHz| | [dB/ 2.47356008 GHz
Offat Offat
3%'6 Stop Freq égs 5 StopFreq
o 241000000 GHz| | | 2.49350008 GHz
Qé}ng CF Step) aékg CF Step|
2.60080630 MHz \ \ 2.B00B6008 MHz
#PAug M Man #PAvg ‘ ‘ Futa Man
Center 2.460 66 GHz Span 26 MHz Center 2.483 56 GHz Span 26 MHz
#Res BH 108 kHz WE 300 kHz  Sweep 1.933 ms 1081 pesy |[ Freq Uffsﬁg #Res BH 100 kHz #JEH 300 kHz  Sween 1.933 ms (1001 pts) | Freq Uffsﬁg
Marker  Trace Type ¥ Axie Amplitude ) Marker  Trace Type W s fAmplitude )
(&8} Freg 2.488 68 BHz -33.88 dBm Freqg 2.483 5@ GHz -52.16 dBm
2 (&8} Freg 2.488 68 BHz -33.88 dBm Slgnal Track 2 (5] Freqg 2.483 84 BHz -42.32 dBm Slgnal Track
On Off] On Off]
HIGH CHANNEL, 2480MHz BANDEDGE MID CHANNEL REFERENCE
¥ Agilent 10:08:05 Jun 22, 2016 L Measure 3% Agilent 89:43:49  Jun 22, 2016 L Measure
APvA.7(0428167,42454, Conducted R Wkr2 2.4%3 66 GH] AP4.7(94251 6),42454, Conducted A Wkrl 2.448 46 GHz
Ref 16 dBm Atten 10 dB ~59.38 dBnn Meas Off| | [Ref 10 dBm Atten 10 dB 8.25 dBm Meas OFf
Peak Peak Tt
Log Log
18 10
ey Channel Power| Y Channel Power
0ffst Offat
18.3 08
dB Occupied BH dB Occupied BH
i 1]
118 H -11.8
dBm dBm
ACP ACP
#PAvg } i #PRvg
Center 2.483 50 GHz Span 18 MHz . . Ml 52 . .
wRes BH 168 KHz WEM 300 Kz Sweep 1ms (ot peo) || AT CEITIEN| | R 3% Multi Carrier
Marker  Trace Type W Axis Anplitude aA
1 1y Freg 2.483 5@ GHz -72.684 dEm .
2 I Frag 2.483 B6 GHz -63.32 dBm Power Stat £(0: Power Stat
ceoF| | [Eo% CCDF
s
More|
10f 3 | |Center 2.440 00 Gz Span 10 iz Jtore
#Res BH 100 kHz +UBH 300 kHz Sweep 1 ms (1081 pts)
| |
LOW CHANNEL SPURIOUS MID CHANNEL SPURIOUS
s Agilent 16:32:14 Jun 22, 2016 L Freq/Channel 3 Agilent 10:35:41 Jun 22, 2016 L Freg/Channel
APvA.7(0425160,42454, Canducted A et 5393 G oot | [P Teaee a2, Condusted [CEIEEYET Rr—
Rof 206 dBn___ +ften 26 o 54049 don ||| FEUSEETOA | [Ref 205 dBmf #hitten 20 dB -54.225 o || LeMter Fred
Log 5 Lag
18 Start Freq 18 Start Freq
dB/ 30, Mhz| | |eB/ 30, Mz
0ffst 0ffst
5%‘6 Stop Freq égg StopFreq
26. GHz 2. GHz
i " 1] s
L J s ® : " . CF step| | |7o° . i ¢ _ CF Step
j ! g ! \ 2.59700000 GHz ! i ‘ ! \ ! | 2.59700000 GHz
e S S A A A fuo Vel | PRSP T fiw __ Han
Start 30 MHz Stop 26.080 GHz Start 30 MHz Stop 26.888 GHz
#Res BH 100 kHz AJEH 300 kHz  Sweep 2452 5 (3152 pis) | Freq Uffsﬁg #Res BH 108 kHz SUBH 300 kHz  Sweep 2482 5 (8192 ms) |[ Freq OffEﬁg
Marker  Trace Type ¥ Axiz Amplitude . Marker  Trace Type W fis Anplitude i
1 (5] Freqg 2.485 GHz 5.54 dBm 1 (5] Freq 2.448 GHz 7.65 dBm
2 1y F 4,818 GH -53.97 dBi i 2 1y Fi 4.888 GH: -63.73 dBi i
3 (5] F:z; 7.215 EH; -62.33 dEx n Slgnal Tragfkf 3 (5] F:zg 7.328 EH: -61.96 HE: 0 Slgnal Tragfkf
4 (%) Freg 9.393 GHz -54.8% dBm — 4 (5] Freq 9.317 GHz -54.22 dBm n s
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REPORT NO: 16U23300-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016
IC: 21573-482A2

HIGH CHANNEL, 2475 MHz SPURIOUS

HIGH CHANNEL, 2480 MHz SPURIOUS

# Agilent 18:47:20 Jun 22, 2016 L Freq/Channel % Agilent 10:40:00 Jun 22, 2016 L Freq/Channel
APv4.7(4251 6),42454, Conducted A Wed 9307 B0 or Freq| | [FPA/(OAZB16),4205%, Conducied A I E—
Esiai@ dBm - #Atten 20 dB —55.629 dBm 130150008 Gla Egiai@ dBrm #Atten 20 dB —54.442 B 139150000 Ga
Log Log
18 StartFreq 10 Start Freq|
B/ 30, Miz| | |dB/ 3. MHz
Offat 0ffat
105 StopFreq| | |15 ] Stop Freq
26. GHz 2. GhHz
i . 1] "
Pt A . CF step| | |47 P I e . CF Step
WPy [ it AN DR | 259700000 Gz | [ o T il iy A N A 2.53700060 GHz
[ 1 \ [ T T [ 1 \ |futs Man | I I R - | . [futo Men
Start 30 MHz Stop 26.000 GHz Start 30 MHz top 26. F4
¥Res BH 108 KHz WUEN 300 Kz Sween 2,482 5 (8192 prs) || , FPEOFFSEY | Lipos gy 10p vz WBH 306 kHz  Sweep 2482 5 (1% pro) || , Fred DFfeet
Marker  Trace Type ¥ Axis Amplitude | Marker  Trace Type ¥ Fis Amplitude )
1 (&5 Freg 2.474 BHz £.08 dBm 1 28 Ereu iggg g:z fg%gg jgm
2 1 F 4,968 GH. -62.53 dBi i 2 . -B3.1 m i
3 Eli ngg 7.448 GH; -£@.95 dEx slgnal Track 3 1y F:z; 7.448 BH; -68.79 dBm SIgnaI Tra[(]:fl;
4 (&5 Freg 9.387 BHz -55.63 dBm On U—H 4 1y Freq 9.346 GHz -54.44 dBn On =
|
Note:
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

9. RADIATED TEST RESULTS

9.1. 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 8.1 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-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz FOR MODE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL 2405 MHz)

HORIZONTAL RESULTS

WZ':UL FREMONT, 3m Chamber 18 Jun 2816 19:00:24
Restricted Bondedge
= Project Number: 16023308
1 Client:Powerley LLC
Config:EUT w/ AC Adapter & Test laptop
Mode:Zigbee BE H 2485
195 Tested by:43575 05
gl:
T
t 85
o
i
C Peak Limit (dBulU/m3
o 7l:
- \,
‘e \r
S 65 / 3
5 ; ¥
: | gl W
55 Averagel Limit (dBul/m) A
RPTE o
e A e My St ottt e it mﬁ
45 ! i Y
Aty “'/fy""'m/ww
T AT ET N T T R e A IO
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REBU/UBW Ref/Attn Det/Avg sze Sueep Pis  #Sups/Mode  Position Renge (GHz) RBW/UBU Ref/Bttn  Det/Avg Type Sueep Pts  #Swps/Mode Position
1:2.31=2.415 1M(-6dB) /34 189/12 PEAK/Pur Avg(RMS)  Tmsec(Auto) 8831  MAXH 120 degs 265 | 2:2.31-2.415 1MC-6dB)/3M 109/12 AUER/Par fivg(RMS) sec(futo) 8881 18BTAUG 128 degs 265 cm
Low CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 26 fpr 2816
Trace Markers
Marker Frequency Meter Det AFT119 (dB/m) Amp/Cbi/Fitr/Pa Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (d8) Reading (dBuv/m) (d8) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 2.389 48.96 Pk 32.1 211 59.96 - - 74 -14.04 120 265 H
1 2.39 48.26 Pk 321 -21.2 59.16 - - 74 -14.84 120 265 H
3 2.39 41.36 RMS 321 -21.2 52.26 54 -1.74 - - 120 265 H
4 2.39 41.86 RMS 32.1 -21.2 52.76 54 -1.24 - - 120 265 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

VERTICAL RESULTS

12:UL FREMONT, 3m Chomber 18 Jun 2816 19:87:008
Restricted Bandedge
= Project Number:16U23308
1 Client:Powerley LLC
Config:EUT w/ AC Adopter & Test loptop
Mode:Zigbee BE U 2485
195 Tested by:43575 05
9:
5 85
E‘
[ Peok Limit (dBulU/m2
> 7:
‘e
~
D) 65
[as}
o
55 Averagel Limit (dBulU/m) ;1
3
45 @
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6H2) REU/UBU  Ref/fitn Det/Avg Type Sucep Pls  Foups/fode FPosition Range (G) RENAUBN  Ref/Attn  Det/Avg Type Sucep Pto  ups/fiods FPosition
Low CH Bandedge — U.TST 38915 28 Dec 2815 Rev 9.5 26 Apr 2816
Trace Markers
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 2.389 44.72 Pk 321 -21.1 55.72 - - 74 -18.28 205 271 A
1 2.39 43.54 Pk 321 -21.2 54.44 - - 74 -19.56 205 271 Vv
3 2.39 35.79 RMS 321 -21.2 46.69 54 -7.31 - - 205 271 A
4 2.39 36 RMS 32.1 -21.2 46.9 54 -7.1 - - 205 271 A

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

RESTRICTED BANDEDGE (2475 MHz)

HORIZONTAL RESULTS

1ZKUL FREMONT, 3m Chomber 7 Jun 2B16 208:80:26
Restricted Bandedge
= Project Number:16U23308
1 Client:Powerley LLC
Config:EUT w/ Ac Charger & Test Loptop
Mode: ZIGBEE BE H 2475
195 A Tested by 43575 05
9 = M
t 85
[u}
; // \\
L 75 Peok Limit (dBUU/m)
: / \\\
‘e
3 65 /J
3
B W \\,\é,
5:’”“,»;“ b Wmverage Limit {CdBulU/m)
M V\'@/\W Ftnsaing b, AV Al s Ao A
V r ! et
45 "
mewwmwwwwwwwwwwwwwwmwwwmb Wt VN
35
2.46 18 . 3MH=/ 2.563
Frequency (GHz)
Range (6H=) REU/UB0 Ref/Pttn  Det/Avg Type Suzep Pls  #owps/fode  Position Range (GH2) REN/UBU Ref/Attn  Det/Avg Type Sueep Pte  #oups/fode  Position
1:2.46-2.563 1M(-6dB) /3N 189./12 PEAK/Pur Avg(RMS)  Tmsec(Auto)  8EE1  MAXH 115 degs H 2:2.46-2.563 1MC-6cB1/3M 189/12 PUER/Pur BvglRMS)  fneec(futo)  BBE1  1BBTAUG 115 degs 195 en
High CH Bondedgs — H.TST 38315 28 Dec 2815 Rev 9.5 26 fpr 2816
Trace Markers
Marker Frequency Meter Det AFT119 (dB/m) Amp/Cbi/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8) Reading (dBuv/m) (dB) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 2.484 46.58 Pk 324 -21.2 57.78 - - 74 -16.22 115 195 H
2 2.484 47.74 Pk 324 -21.2 58.94 - - 74 -15.06 115 195 H
3 2.484 38.66 RMS 324 -21.2 49.86 54 -4.14 - - 115 195 H
4 2.484 39.28 RMS 324 -21.2 50.48 54 -3.52 - - 115 195 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

VERTICAL RESULTS

12‘:UL FREMONT, 3m Chaomber 18 Jun 2816 21:35:21
Restricted Bondedge
= Project Number: 16023308
1 Client:Powerley LLC
Config:EUT w/ AC Adapter & Test loptop
Mode:Zighee BE U 2475
195 Tested by:43575 05
gl:
5§ 85
o
& i - o .
3 Peak Limit (dBLU/m)
‘e
3
2 65
o
‘W@ Avercge Limit (dBulU/m)
55 L0
45 3
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REUUB  Ref/Altn Det/Avg Tupe Sueep Pls  ¥ops/fods FPosition Range (GH2) REUAVBH  Ref/Attn  Det/Avg Type Susep Pts  #5ups/flods Position
High CH Bondsdge - U.TST 38915 28 Dec 2815 Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 2.484 44.16 Pk 324 -21.2 55.36 - - 74 -18.64 168 281 \%
2 2.484 44.19 Pk 324 -21.2 55.39 - - 74 -18.61 168 281 Vv
3 2.484 34.19 RMS 324 -21.2 45.39 54 -8.61 - - 168 281 A
4 2.484 35.11 RMS 324 -21.2 46.31 54 -7.69 - - 168 281 A

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

AUTHORIZED BANDEDGE (HIGH CHANNEL 2480 MHz)

HORIZONTAL RESULTS

12‘:UL Fremont,5m Chomber A 7 Jun 2816 08:13:32
Restricted Bondedge
= Project Number: 16023308
1 Client:Powerley LLC
ConfigiEUT w/ AC Charger & Test Laptop
Mode:ZIGBEE BE H 2462
195 Tested by:43575 05
gl:
85
‘e
~ FPeak Limit (dBuU/m)
> 7l:
)
[a5)
o
6|:
/V Avsroge Limit (dBuU/m)
55 4
MMW’ Wﬁww T T T T T T T o T —
\
\
45
\ 4
T R R hgwrr«m-ww«. AN i s Y AL s Sy A A A R P
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REU/UB  Ref/Altn Dat/Avg Tupe Sueep Pls  ¥5ups/fods FPosition Range (GH2) REUAVBN  Ref/Attn  Dot/Avg Type Susep Pts  #5ups/fiods Position
1:2.46-2.563 MG/ 167/18 PEAK/Pur Avg(RHS)  Insec(Auto) B3I MAXH 2 degs 137 | 2:2.452.563  IMC-3BI/M  165/8  AER/Par AgRMS)  lusec(hutc) 8881 1BBTAUG 282 dege 137 cm
High CH Bondedge - H.TST 38915 2 Jun 2016 Rev 9.5 26 Apr 2816
Marker Frequency Meter Det AF 7346 (db/m) Amp/Cbl/Fitr Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 35.46 Pk 324 -17.9 49.96 - - 74 -24.04 282 137 H
2 *2.487 389 Pk 325 -17.9 53.5 - 74 -20.5 282 137 H
3 *2.484 25.08 RMS 324 -17.9 39.58 54 -14.42 - 282 137 H
4 2.551 26.21 RMS 324 -17.8 40.81 54 -13.19 - - 282 137 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016
IC: 21573-482A2

VERTICAL RESULTS

<UL FREMONT, 3m Chomber

18 Jun 2816 19:21:18

12

15

Restricted Bondedge

Project Number: 16023300
Client:Powerley LLC

Config:EUT w/ AC Adapter & Test loptop
Mode:Zigbee BE U 2488

185 Tested by:43575 0S
g5
5 85
?
s 5 Peok Limit (dBUU/m)
‘e
3
4 65
S
Avercge Limit {(dBulU/m]
55
2
1 (o)
45 2
3 4
o Q
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (GHz) RBU/UBU Ref/Attn  Det/Avg Tuype Suaep Pts  #5ups/lode Position Range (GHz) RB/UEL Ref/Attn  Det/Avg Type Sueep Pts #5ups/fode Position
High CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 26 Apr 2816
Trace Markers
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fltr/P Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 2.484 35.79 Pk 324 -21.2 46.99 - - 74 -27.01 118 243 \
3 2.484 26.93 RMS 324 -21.2 38.13 54 -15.87 - - 118 243 \
2 2.495 39 Pk 324 -21.2 50.2 - - 74 -23.8 118 243 \
4 2.498 27.71 RMS 324 -21 39.11 54 -14.89 - - 118 243 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23300-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016
IC: 21573-482A2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chomber A

31 May 2816 21:06:38

I

Rodioted Emissions 3-Meters
= Project Number:16U23388
18 Client:Digi Wireless
Config:EUT w/ AC Adapter
Mode:Zighee HARM 2485
95 Tested by:43575 03
285
Peak Limit (dBull/m)
75
‘e
3 5
3 6
@
<
= v imi u m
Avg Limit (dBul/m)
55
Y SOOI ST ..
. " " demgwﬂwwﬂ
35 -
25
1 18 18
Frequency (GHz)
Rorge (6120 RRUAEBD  Ref/Attn  Dot/vg Type Sicep Pia  Foups/Mode  Posibion Ronge G0 REWABI  Ref/fitn  Dot/fvg Type Siop  Pio Hups/fode  Posibion
1:-3 NC-638) /38 187/18 PEAK/Pur Aug(RMS)  77msec(futo) EBAI  HAXH o 338 MC-6cB)/38k  BI/B PEAK/Pur Avg(RMS)  S7dnsec(uto) I8k HAMH 8-36degs H

FCC Part!5C 2 4GHz RSE.TST 36515 26 Jun 2615

Rev 9.5 26 Apr 26816

HORIZONTAL

UL Fremont,5m Chomber A

31 May 2816 21:06:38

I

Rodicoted Emissions 3-Meters
= Project Number:16U23388
18 Client:Digi Wireless
Config EUT w/ AC Adapter
Mode:Zighee HARM 2485
g5 Tested by:43575 03
35
Peak Limit (dBull/m)
75
‘e
3 5
3 6
@
<
= Avg Limit (dBul/m)
55
b
45 4
B
2 3 ? 3
a
D e A
>5
1 1a 18
Frequency (GHz)
Rorge (612 RRIABY  Ref/fttn  Dot/Avg Type Siaop Pls  ¥oups/Mods Position Ronge D) REWABI  Ref/fitn  Dot/fvg Type Sieep | Pis Hups/fode  Position

FCC Part!5C 2 4GHz RSE.TST 3W@S15 26 Jun 2615

Rev 9.5 26 Apr 26816

VERTICAL
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 'AFT346 (db/m) “Amp/Chl/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)
2 *4.51 34.25 Pk 343 -29.4 0 39.15 - - 74 -34.85 0-360 199 \
3 *4.811 35.58 Pk 343 -28.8 0 41.08 - - 74 -32.92 0-360 199 \
5 *8.118 32.6 Pk 359 -23.2 0 453 - - 74 -28.7 0-360 199 v
4 7.213 31.56 Pk 357 -24.7 0 42.56 - - - - 0-360 199 \
6 8.681 29.05 Pk 36 -23.1 0 41.95 - - - - 0-360 199 v
1 9.922 33.19 Pk 36.9 -22.3 0 47.79 - - - - 0-360 101 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.51 40.09 PK2 34.3 -29.4 0 44.99 - - 74 -29.01 343 229 A
*4.51 32.75 MAv1 343 -29.4 0 37.65 54 -16.35 - - 343 229 \%
*4.811 42.43 PK2 343 -28.8 0 47.93 - - 74 -26.07 211 372 A
*4.811 35.64 MAv1 34.3 -28.8 0 41.14 54 -12.86 - - 211 372 A
*8.118 37.06 PK2 359 -23.2 0 49.76 - - 74 -24.24 234 244 A
*8.118 31.25 MAv1 359 -23.2 0 43.95 54 -10.05 - - 234 244 \%
7.213 37.79 PK2 35.7 -24.7 0 48.79 - - - - 309 210 A
7.213 29.01 MAv1 35.7 -24.7 0 40.01 - - - - 309 210 A
8.68 22.52 MAv1 36 -23.1 0 35.42 - - - - 348 387 A
8.681 32.49 PK2 36 -23.1 0 45.39 - - - - 348 387 A
9.922 37.49 PK2 36.9 -22.3 0 52.09 - - - - 87 103 H
9.922 31.74 MAv1 36.9 -22.3 0 46.34 - - - - 87 103 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016
IC: 21573-482A2

MID CHANNEL HORIZONTAL

| 1l=UL FREMONT, 3m Chamber 18 Jun 2816 22:57:17
Rodioted Emissions 3-Meters
195 Pr‘?\jact Number: 160233868
Client:Powerley LLC
Canfig:EUT w/ AC Adapter
Mode:Zigbee HARM 2440
g5 Tested by:43575 05
8|:
E Peok Limit (dBulU/m
7:
C
o
N
5
T 6:
£ Avg Limit (dBuU/m)
= 55
3
[an}
o
45 et L
I Nl O s el
350 Wwwﬂww““m T
o5
1 18 18
Frequency (GHz)
Range (62 REU/UB  Ref/Attn Det/Avg Tupe ) Pls  Foups/fods Fosition Range (GHiz) RBNAGN  Ref/Attn  Dot/Avg Type uoep Pts foups/fiods P
1:1-3 MC6) /8K 1B1/18 PEAK/Pur Ava(RYS)  7Tmsec(iuto) G381 MAKH B-368degs H | 3:3-18 NC6E)/3B  B1/8  PERK/Par MR  STdnsec(iuto) ISk MM [
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2816

HORIZONTAL

! 1:UL FREMONT, 3m Chomber 18 Jun 2816 22:57:17
Rodioted Emissions 3-Meters
= Project Number: 160233808
18 Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:Zighee HARM 2448
g5 Tested by:43575 0S
8:
> Peok Limit (dBulU/m
1 75
5
C
o
> 65
‘e
3 Avg Limit (dBuU/m)
3 55
[as}
o
45 (=S——
Q
2 5
o fe)
o S 1 T Yo
o5
1 8 18
Frequency (GHz)
Ronge (6H) RGO/  Ref/Altn Dst/Avg Tupe Suecp Pla  ¥owps/fode FPosition Range (Gfiz) RENABH  Ref/Attn  Det/Avg Type Sueep Pts ¥oupo/fiods Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2016

VERTICAL
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.364 29.1 Pk 29.2 -20.3 38 - - 74 -36 0-360 100 H
2 *1.303 28.55 Pk 29.9 -20.5 37.95 - - 74 -36.05 0-360 200 v
3 *4.66 29.72 Pk 34.4 -27.9 36.22 - - 74 -37.78 0-360 200 H
4 *11.871 24.76 Pk 39 -21.2 42.56 - - 74 -31.44 0-360 200 H
5 *4.873 30.55 Pk 34.2 -26.6 38.15 - - 74 -35.85 0-360 100 v
6 *11.783 24.79 Pk 389 -20.6 43.09 - - 74 -30.91 0-360 200 v

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.365 35.57 PK2 29.2 -20.2 44.57 - - 74 -29.43 240 292 H
*1.366 23.93 MAv1 29.2 -20.2 32.93 54 -21.07 - 240 292 H
*1.304 34.87 PK2 29.9 -20.4 44.37 - 74 -29.63 221 357 )
*1.301 23.69 MAv1 29.9 -20.6 32.99 54 -21.01 - - 221 357 "
*4.661 36.75 PK2 344 -27.9 43.25 - 74 -30.75 152 353 H
*4.659 26.03 MAv1 344 -27.9 32.53 54 -21.47 - - 152 353 H
*11.872 32.68 PK2 39 -21.2 50.48 - 74 -23.52 179 349 H
*11.87 22.33 MAv1 39 -21.2 40.13 54 -13.87 - 179 349 H
*4.874 36.21 PK2 342 -26.6 43.81 - - 74 -30.19 7 341 )
*4.874 25.62 MAv1 34.2 -26.6 33.22 54 -20.78 - 7 341 )
*11.781 31.47 PK2 38.9 -20.6 49.77 - - 74 -24.23 145 323 )
*11.782 21.49 MAv1 38.9 -20.6 39.79 54 -14.21 - - 145 323 )

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2
FCC ID: 2AHFD-N109A911

DATE: JUNE 22, 2016
IC: 21573-482A2

HIGH CHANNEL HORIZONTAL

H:UL Fremont,5m Chamber A 31 May 2816 23:58:43
Rodioted Emissions 3-Meters
= Pro ject Number: 16023300
18 Client:Digi Wireless
ConfigiEUT w/ AC Adapter
Mode:Zigbese HARM 2488
95 Tested by:43575 03
85
Peak Limit (dBuU/m)
75
e
= 5
3 6
@
<
— Avg Limit (dBul/m)
55
! .JLnuﬂh#ﬂ““ 3
b J M
I LM IO PN VORI it
25

18
Frequency (GHz)

18

Range (GHz)
1:1-3

REL/ VBl
1M (-6dB)/ 3Bk

Ref/Attn
187/18

Det/fivg

Tupe Sucep Pe  #Sups/Made
PEAK/Pir Avg(RMS)  TTnsec(Aute) 6881 MAXH

RBU/UBL
IM(-6dB)/ 38k

Ref/Btin
81/8

Pasition Range (GHz) Det/fvg Tupe
0-36Bdegs| 3:3-18 PEAK/Pir fivg (RHS)

Sueep Pts #5ups/Mode FPositian
57nsecfuta) 18k MAXH €-36Bdegs H

FCC Portl15C 2.4GHz RSE.TST 38915 26 Jun 2815

Rev 9.5 26 Apr 2@16

HORIZONTAL

H:UL Fremont,5m Chamber A 31 May 2816 23:58:43
Rodioted Emissions 3-Meters
= Pro ject Number: 16023300
18 Client:Digi Wireless
Config:EUT w/ AC Adapter
Mode:Zigbese HARM 2488
95 Tested by:43575 03
85
Peak Limit (dBuU/m)
75
e
= 5
3 6
@
<
— Avg Limit (dBul/m)
55
2
45 5
35
25
1 ] 18
Frequency (GHz)
Rangs (GHz) REW/UBU  Ref/Attn Det/Avg Tupe Sucep Pts  #5ups/Mode  Position Range (GHz) REUABN  Ref/Attn  Det/Avg Tups Sueep Pt=  #oups/fod=  Position
FCC Part!5C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 26 fipr 2016

VERTICAL
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT346 (db/m) Amp/Col/Fitr (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) (cm)
(dBuv) (dBuV/m)
1 1.717 36.45 Pk 29.4 -19.6 0 46.25 - - - - 0-360 101 H

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

Marker Frequency Meter Det 'AF 1346 (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) (cm)
(dBuv) (dBuv/m)
2 *8.117 31.44 Pk 359 -23.2 0 44.14 - - 74 -29.86 0-360 199 \
3 9.921 33.58 Pk 36.9 -22.3 0 48.18 - - - - 0-360 101 H

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

Radiated Emissions

Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*1.721 35.93 PK2 29.4 -19.6 0 45.73 - - 74 -28.27 150 369 H
*1.721 24.75 MAv1 29.4 -19.6 0 34.55 54 -19.45 - 150 369 H
*8.118 36.88 PK2 359 -23.2 0 49.58 - - 74 -24.42 244 247 A
*8.118 31.23 MAv1 359 -23.2 0 43.93 54 -10.07 - - 244 247 A
9.922 37.47 PK2 36.9 -22.3 0 52.07 - - - - 97 101 H
9.922 32.25 MAv1 36.9 -22.3 0 46.85 - - - - 97 101 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

9.1. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

QKUL FREMONT, 3m Chamber 18 Jun 2B16 23:58:47
Radiated Emissions - 3 Meters
= Project Number:16U23388
B8 Client:Powerley LLC
ConfigEUT w/ AC Adapter
Mode:Zigbee BLIGHz
75 Tested by:43575 05
6|:
E
c 55
[a}
N
b s (
z 4 APk CaBat i) i
<
3 3b
1
o | e
o5 M ﬂW ) W "
1 5 Ml‘ |/ \\‘M‘w S b It # W
Wiy AT Wyl
5
36 186 18608
Frequency (MHz)
Rango (12) RAU/VBN  Ref/Pitn  Det/fvg Tupo Suacp Pla  Foups/fode Fosition Range (i) REUABI  Ref/Atn  Dot/Avg Tupe Sucep Pto  ¥oups/fode  Fosition
1:33-260 120 (-65)/1M  G7/1B PEAK/LogPur-Video fneec(huto) 4081 MAKK B-360degs H | 3:206-1800 1286/ 91/18 PEAK/LogPar-Videa Sneec(huto) S8BT PAXH B-360degs H
FCC Port{5C_3-1086HH= . TST 38915 15 Jul 2814 Rev 9.5 26 Apr 2816
9;UL FREMONT, 3m Chamber 18 Jun 2816 23:58:47
Radiated Emissions - 3 Meters
= Project Number:16U23388
B8 Client:Powerley LLC
ConfigEUT w/ AC Adapter
Mode:Zigbee BLI1GHz
75 Tested by:43575 05
6:
e
C
L1}
> 4|= r
Urr"ETmTT acoUyml !
‘e
3
[N
%33 3 %
o ! . W
251N & g
"™ ) ﬁmﬂw
) ‘ i — s
15 e A e el
el
5
38 186 18608
Frequency (MHz)
Range (12) REUABN  Ref/Pitn Det/ivg Tupe Swep Pla Foups/fode Fo Range (i) REWABU  Ref/Attn  Det/Avg Tupe Sueop Pto  ¥oups/fods Position
2:3-208 WRCEEI/IN 5718 PEAK/Loghur-Vides  fnsec(ito) 4881 MK B v | 4:288-T080 AKCEE/M /16 PEAK/LogPar-Vides  Jneec(huto) S8BT PAKA B-3hdegs U
FCC Port15C_3-108GHH=. TST 38915 15 Jul 2814 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

BELOW 1 GHz TABLE
Trace Markers

Marker Frequency Meter Det AF T122 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *125.4975 31.06 Pk 18 -26 23.06 43.52 -20.46 0-360 400 H
4 39.69 36.8 Pk 18 -27.1 27.7 40 -12.3 0-360 100 \
1 55.7125 45.67 Pk 111 -26.9 29.87 40 -10.13 0-360 400 H
5 55.755 43.14 Pk 111 -26.9 27.34 40 -12.66 0-360 100 \
6 291.4 29.35 Pk 17.3 -24.4 22.25 46.02 -23.77 0-360 200 Vv
3 499.3 28.79 Pk 21.6 -25 25.39 46.02 -20.63 0-360 400 H

indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

10. 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 logarithm of the frequency.
TEST PROCEDURE
ANSI C63.4
RESULTS
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

6 WORST EMISSIONS

LINE 1 PLOT
WZQUL Fremont, CA CE Room 27 May 2816 22:85: 14
Conducted RFI Uoltage
Project No:16U23388
186 Client Nome iPouer ley LLC
Mode | /Device:EUT w/ AC Adapter, Zighee 2
Test Uolt/Freq:12BUAC/68Hz
92 Test By:43575 05
78
5 [y ; :
; — I 2 Ciloss 0
g e ;
T CIBPR.22. Cimss. Bidugi
3 1
5 3 /\[:\ ;\\M . .
B2y . KWW
2z 7 a X 9 i
\/ W R it . \/
\/ LPEaLY SHPN.S SIS NG B AN
5] b
-6
15 1 =] 38
Frequency (MHz)
Range (HHz) REW/UBU Ref/Attn  Det/fAvg Mode Sweep Pts  #Swps/Mode Label Range (MHz) RBU/VBN Ref/ftin  Det/Avg Mode Sweep Pte  #Sups/Mode Label
1:.15-38 Yk C-6dB)/ - 82/18 Op/Ca 1s/2.25kHz  13.3k  1/URIT Line-L1
Zigbee 2 _ACLine.DAT 38915 24 Feb 2016 Rev 9.5 26 May 2015
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 .23775 32.02 Qp 7 0 10.1 42.82 62.17 -19.35 - -
2 .22875 18.35 Ca .8 0 10.1 29.25 - - 52.49 -23.24
3 .339 26.43 Qp .5 0 10.1 37.03 59.23 -22.2 - -
4 .339 13.32 Ca .5 0 10.1 23.92 - - 49.23 -25.31
5 .6225 23.61 Qp 3 0 10.1 34.01 56 -21.99 - -
6 .62025 11.1 Ca 3 0 10.1 21.5 - - 46 -24.5
7 9195 21.64 Qp 3 1 10.1 32.14 56 -23.86 - -
8 .92175 8.53 Ca 3 1 10.1 19.03 - - 46 -26.97
9 1.70925 21.46 Qp 2 1 10.1 31.86 56 -24.14 - -
10 1.70138 8.11 Ca .2 1 10.1 18.51 - - 46 -27.49
11 2.805 18.93 Qp .2 1 10.1 29.33 56 -26.67 - -
12 2.80725 6.26 Ca .2 1 10.1 16.66 - - 46 -29.34

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 16U23300-E7V2 DATE: JUNE 22, 2016

1Z[BUL Fremont, CA CE Room 27 May 2816 22:85:14
Conducted RFI Uoltage
Project No:16U23300
186 Client Name:Powerley LLC
Mode | /Device:EUT w/ AC Adapter, Zigbee 2
Test Uolt/Freq:12BUAC/68Hz
92 Test By:43575 03
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Frequency (MHz)
Range (HHz) REU/BU  Ref/Attn Det/Avg fods Susep Pts #owpo/liods Lobel Range (Hiz) RBW/UBH  Ref/Atin Det/fvg Hode Sueep Pts  #5ups/liode Label
Zigbee 2 ACLine.DAT 38915 24 Feb 2016 Rev 9.5 26 May 2015

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 2&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuVv) dBuv

13 .2355 27.31 Qp .8 0 10.1 38.21 62.25 -24.04 - -
14 .22875 14.78 Ca .8 0 10.1 25.68 - - 52.49 -26.81
15 .339 21.02 Qp .5 0 10.1 31.62 59.23 -27.61 - -
16 .339 9.55 Ca .5 0 10.1 20.15 - - 49.23 -29.08
17 .62475 18.79 Qp 3 0 10.1 29.19 56 -26.81 - -
18 .62025 7.19 Ca 3 0 10.1 17.59 - - 46 -28.41
19 .9195 17.15 Qp 3 1 10.1 27.65 56 -28.35 - -
20 92175 5.05 Ca 3 1 10.1 15.55 - - 46 -30.45
21 1.69125 17.06 Qp .2 1 10.1 27.46 56 -28.54 - -
22 1.7025 4.57 Ca 2 1 10.1 14.97 - - 46 -31.03
23 2.805 14.54 Qp 2 1 10.1 24.94 56 -31.06 - -
24 2.8005 2.96 Ca 2 1 10.1 13.36 - - 46 -32.64

Qp - Quasi-Peak detector

Ca - CISPR average detection
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