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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: MAY25 — JUNE 9, 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:
— B
o - \ } j /
fflooui_/ M
) iy f
DAN CORONIA JEFFRY WU
WISE PROJECT LEAD WISE 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 FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, 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
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, 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
(MHz) (dBm) (mWw)
2402 - 2480 Basic GFSK 8.60 7.24
2402 - 2480 Enhanced 8PSK 7.77 5.98
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).

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.

Page 8 of 84

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.

DATE: J



REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

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 ADLS9ONLT2A  |115362002972Z30036RDM?2 N/A
AC Adapter ITE YMC1801UW N/A N/A
TTL Converter B&B electronics [232LPTTL33 N/A N/A
I/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 1.0
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 MAINS
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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
Spectrum Analyzer, 40 GHz Agilent / HP 8564E 106 08/14/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 99 06/10/16
Spectrum Analyzer, 44 GHz Keysight N9030A PRE0126777 |12/21/16
Amplifier, 1-18GHz Miteq AFS42-00101800-25-S-42 1493 03/09/17
Amplifier, 1-8GHz, 35 dB Miteq AMF-4D-01000800-30-29P |1156 03/09/17
RF Preamplifier, 30MHz - 1 GHz HP 8447D 10 02/01/17
RF Preamplifier, 1GHz - 26.5GHz HP 84498 404 06/29/16
RF Preamplifier, 26GHz - 40GHz Miteq NSP4000-SP2 88 04/07/17
Antenna, Biconolog, 30MHz-1 GHz  |Sunol Sciences  [JB1 130 09/01/16
Antenna, Horn, 18GHz EMCO 3115 59 11/18/16
Antenna, Horn, 18GHz ETS Lindgren 3117 119 02/22/17
Antenna, Horn, 26.5 GHz ARA MWH-1826/8B 449 05/26/17
Antenna, Horn, 40 GHz ARA MWH-2640 90 07/28/16
High Pass Filter 3GHz Micro-Tronics HPS17543 485 03/09/17
High Pass Filter 3GHz Micro-Tronics HPS17543 486 07/20/16
High Pass Filter 6GHz Micro-Tronics HPS17542 483 03/09/17
High Pass Filter 6GHz Micro-Tronics HPS17542 484 07/20/16
Low Pass Filter 5GHz Micro-Tronics LPS17541 482 03/09/17
Low Pass Filter 5GHz Micro-Tronics LPS17541 481 07/20/16
ESR7 EMI Test Receiver 7GHz Rohde & Schwarz |ESR 1436 12/19/16
LISN, 30 MHz FCC FCC-LISN-50/250-25-2 24 02/09/17
Power Meter Keysight N1911A 1262 07/01/16
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. ANTENNA PORT TEST RESULTS

8. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 2.886 3.753 0.769 76.90% 1.14 0.347
Bluetooth 8PSK 2.867 3.747 0.765 76.51% 1.16 0.349
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8.2.

HOPPING OFF

DUTY CYCLE PLOTS

DUTY CYCLE GFSK MODE
s Agilent 10:59:49 May 25, 2016

L

|Freq/ChanneI

Ref 28 dBm

APv4.7(842816),43574, Conducted A
Atten 28 dB

a Mkr2  3.753 ms

Center Freq

#Peak [ zr
Fat

-8.162 dB
2

| 244260008 GHz

StartFreq
244200008 GHz

StopFreq
244200808 GHz

CF Step

#PAvg

5.00000009 MHz

Auto Man

Center 2.442 088 GHz
Res BH 8 MHz

+YBH 58 MHz

Span @ Hz
Sweep 4.4 ms (1601 pts)

Marker Trace
1R 1
la 1
2R 1

26 (&5

B Axis

2824 p=
2,386 ms
2824 p=
3.753 ms

Amplituda
8.41 dBm
-B.54 dB
8.41 dBm
-B.16 dB

Freq Offset
B.08000000 Hz

Signal Track
On Off

|

DUTY CYCLE 8PSK MODE
s Agilent 12:55:34 May 25, 2016

L

|Freq/ChanneI

Ref 28 dBm

APv4.7(842816),43574, Conducted A
#Atten 20 dB

a Mkr2  3.747 ms

5,693 dB

Center Freq

#Peak or

| 244260008 GHz

&

StartFreq
244200008 GHz

StopFreq
244200808 GHz

#PAvg

CF Step
3.00000000 MHz
Auto

Center 2.442 088 GHz
Res BH 8 MHz

+YBH 58 MHz

Span @ Hz

Sweep 6,667 ms (1901 pts)

Marker Trace
1R 1
la 1
2R 1
26 (1

Type
Tine
Time
Tine
Time

B Axis
288 p=

2,867 ms
288 p=

3747 ms

Amplituda
4.89 dBn
2,17 dB
4.89 dBn
B.88 dB

Man

Freq Offset
B.AREEAARE Hz
Signal Track
On Off
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8.3.

BASIC DATA RATE GFSK MODULATION

8.3.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 2 1% of the 20

dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.966 0.9021
Middle 2441 0.938 0.9031
High 2480 0.936 0.9011
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20 dB BANDWIDTH

20 dB BANDWIDTH LOW CH

1 Agilent 11:11:54 May 25, 2016

L |Freq/ChanneI

APv4.7(842816),43574, Conducted A

Ref 18 dBm

Atten 18 dB

#Peak

a Mkrl 966 kHz
Z0.234 4B Center Freq
: 240200000 GHz

StartFreq
248100008 GHz

StopFreq
240300068 GHz

CF Step
200000008 kHz
Auto Man

Center 2,402 @88 GHz
#Res BH 22 kHz

#Y/BH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Freq Offset
B.08000000 Hz

Signal Track
On Off

—

20 dB BANDWIDTH MID CH
s Agilent 11:00:33 May 25, 2016

L

|Freq/ChanneI

Ref 18 dBm

APw4.7(842816),43574, Conducted A
Atten 18 dB

a Mkrl 938 kHz
8.252 dB

#Peak

Center Freq
2. 44200008 GHz
StartFreq
244100008 GHz
StopFreq
244300008 GHz

CF Step
200000008 kHz
Auto Man

Center 2.442 @88 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (18061 pts)

Freq Offset
B.ARERAEREE Hz
Signal Track
On Off

Page 15 of 84

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
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-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

20 dB BANDWIDTH HIGH CH
s Agilent 12:48:32 May 25, 2016

L

|Freq/ChanneI

APw4.7(9428161,43574, Conducted A
Ref 18 dBm Atten 18 dB

a Mkrl 936 kHz
-0.193 dB

#Peak
Log

18
dB/

Offst
18.8

Center Freq
245000000 GHz
StartFreq
247990868 GHz

StopFreq
248100868 GHz

CF Step

200000000 kHz
Auto Man

Center 2,480 088 GHz

#hes BH 22 kHz #YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 11:12:52 May 25, 2016

L

|Freq/ChanneI

Ch Freq 2.462 GHz

Trig Free

Occupied Bandwidth

[Averages: 26 |

]

Center Freq
240200808 GHz

APw4.7(9428161,43574, Conducted A
Ref 18 dBm #Htten 20 dB

StartFreq
240100800 GHz

#Samp

Log
18

StopFreq
248300008 GHz

dB/

OfFfst [, W

18.8

dB

—
Center 2,402 800 GHz

+Res BH 38 kHz #YBH 91 kHz

Span 2 MHz

CF Step
200000000 kHz
Auto Man
Freq Offset
000000000 Hz

#Sneep 108 ms (1001 pts)

% dB Bandwuidth

Transmit Freq Error

Occupied Bandwidth

802.1204 kHz

17.135 kHz
926.333 kHz*

Occ BH % Pwr 99.86 % MNon
% dB -20.08 dB

Signal Track
Off
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99% BANDWIDTH MID CH
s Agilent 11:03:20 May 25, 2016

|Freq/ChanneI

Ch Freq 2.442 GHz
Occupied Bandwidth

[Averages: 28

- | Center Freq
Tl”g Frlee ‘2.442@@@@@ GHz

APv4.7(042816),43574, Conducted A
Ref 18 dBm #Atten 20 dB

| StartFreq
244100008 GHz

#Samp

Log

StopFreq
244300868 GHz

10 204

4B/ b I

Offst [T

18.8

CF Step
Tl 266.600888 kHz
| | S Man

dB

Freq Offset

| I
Center 2,442 @86 GHz
#Res BH 30 kHz

#YBH 91 kHz

#5neep 100 ms (1001 pts)

!

Occupied Bandwidth
903.0864 kHz

Transmit Freq Error  20.388 kHz
% dB Bandwidth 923.884 kHzx

—

Signal Track

Occ BH % Pwr 99.60 ¥ |0n OFf
% dB -20.00 dB

99% BANDWIDTH HIGH CH
s Agilent 12:49:13 May 25, 2016

|Freq/ChanneI

Ch Freq 2.43 GHz
Occupied Bandwidth

- Center Freq
Trig Free || 5 15006000 GHz

lAverages: 26 | |

| StartFreq
247900000 GHz

APw4.7(0428163,43574, Conducted A
Ref 16 dBm #Atten 26 dB

#Samp

Stop Freq

Log

2.48100008 GHz

18

dB/

CF Step

Offst |1

200.000800 kHz

18.8

dB

Auto Man

Freq Offset

-
Center 2,480 080 GHz
#Res BH 30 kHz

#JBH 91 kHz

#3neen 100 ms (1001 pts)

Occupied Bandwidth
9P1.8839 kHz

Transmit Freq Error  22.649 kHz
% B Bandwidth 921.575 kHzx

Occ BH % Pur 3988 % lon Off]

Signal Track
® dB -20.68 dB
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.3.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (2)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
i Agilent 13:26:01 May 25, 2016 L |Freq/ChanneI

APv4.7(842816),43574, Conducted A a Mkrl 1,880 MHz Center Freq

5Sia2k® dBm Atten 20 dB | 3,84 dB 5 44150000 GHx
1R |

StartFreq

243900000 GHz

StopFreq
244400868 GHz

CF Step
500000008 kHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.441 588 GHz Span 5 MHz ‘
#Res BH 306 kHz #\BH 916 kHz Sweep 1 ms (18081 pts)
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.3.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (2)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 39 Channels declared.
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

i Agilent 13:24:07 May 25, 2016 L |Freq/ChanneI

APv4.7(B842816),43574, Conducted A Center Freq
Ref 20 dbm Atten 20 dB 244100008 GHz
StartFreq
239100000 GHz

StopFreq
249100868 GHz

CF Step
100000008 MHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.441 @ GHz Span 108 MHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

Page 21 of 84
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

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-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
2 Agilent 13:19:47 May 25, 2016 L |Freq/ChanneI
APv4.7(842616),43574, Conducted A Center Freq
Ref 26 dBm Atten 26 4B 5 41500000 GHa
#Peak
Log
18 | StartFreq
dB/ 2.40000000 GHz
Offst
53'8 StopFreq
ol 243000068 GHz
& CF Step

300000000 MHz
#PAvg Auto Man
ML 52 Freq Offset
53 FC 0.00000000 Hz

AR
£fn .
F1('u)n Signal Track
Swp On Off
Center 2.415 06 GHz Span 30 MHz ‘
#Res BH 308 kHz #\JBH 3068 kHz Sweep 28 ms (1001 pts)
I

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

e Agilent 13:20:40 May 25, 2016 L |Freq/ChanneI

APv4.7(042616),43574, Conducted A Center Freq

Ref £0 dbm Atten 20 dB 244500000 GHz

Log ‘

18 | StartFreq

dB/ 243000000 GHz

Offst

: StopFreq
246000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.445 @8 GHz Span 38 MHz ‘
#Res BH 300 kHz #JBH 306 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

2 Agilent 13:21:44 May 25, 2016 L |Freq/ChanneI

APv4.7(842616),43574, Conducted A Center Freq

Ref 20 dBm Atten 20 dB 5 47500000 Gl

#Peak

Log

18 StartFreq

dB/ 246000008 GHz

Offst

53'8 StopFreq

Dl 249000008 GHz

1.6

dEm CF Step
300000008 MHz

#FAvy Auto Man

ML 52 Freq Offset
83 FC i 0.00805008 Hz

Signal Track
n Off

Center 2.475 00 GHz Span 30 MHz
#Res BH 308 kHz #\JBH 3068 kHz Sweep 28 ms (1001 pts)

IR
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REPORT NO: 16U23300-E3V2

FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.3.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse [Number of [ Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.381 30 0.114 0.4 -0.286
DH3 1.640 18 0.295 0.4 -0.105
DH5 2.884 12 0.346 0.4 -0.054
DH Packet | Pulse [Number of [ Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.381 7.5 0.029 0.4 -0.371
DH3 1.640 4.5 0.074 0.4 -0.326
DH5 2.884 3 0.087 0.4 -0.313
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REPORT NO: 16U23300-E3V
FCC ID: 2AHFD-N109A911

2

IC: 21573-482A2

PULSE WIDTH - DH1

PULSE WIDTH
- Agilent 13:29:26

—DH1
May 25, 2016

L |Freq/ChanneI

APw4.7(9428161,4357
Ref 28 dBm

4, Conducted A
Atten 20 oB

a Mkrl

#Peak
Log

381
_p.ES dES Center Freq
: 244100868 GHz

18
dB/

StartFreq
244100008 GHz

Offst

StopFreq
244100668 GHz

CF Step

1.00000060 MHz
Auto Man

Freq Offset
A.000000008 Hz

T Signal Track
‘ On 0ff

Res BH 1 MHz

Center 2,441 @86 GHz
#\BH 1 MHz

Span @ Hz ‘
Sweep 1 ms (1601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
s Agilent 13:34:22 May 25, 2016

|Freq/ChanneI

Ref 20 dBm

APv4.7(842616),43574, Conducted A
Atten 20 dB

#Peak
Log

Center Freq
244100008 GHz

18
dB/

Offst

StartFreq
244100608 GHz

H— Stop Freq
244100008 GHz

CF Step

il Leeeaasaa MHz
FAuto Man

Freq Offset

sl 9.000868008 Hz

Signal Track
On Off

Center 2.441 @88 GHz
Fes BH 1 MHz

#YBH 1 MHz

Span @ Hz ‘
Sweep 2,92 5 (1001 pts)
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 13:30:35 May 25, 2016

L

|Freq/ChanneI

Ref 28 dBm

APv4.7(842616),43574, Conducted A
Atten 20 oB

-0.47 dB

#Peak |
Log 1R

1

1.64
| center Freq
244100868 GHz

18
dB/

&

StartFreq
244100008 GHz

Offst

StopFreq
244100668 GHz

CF Step

1.00000060 MHz
Auto Man

Freq Offset
A.000000008 Hz

"I Signal Track
On 0ff]

Center 2,441 @86 GHz
Res BH 1 MHz

#YEH 1 MHz

Span @ Hz ‘
Sweep 2 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
s Agilent 13:36:01 May 25, 2016

|Freq/ChanneI

Ref 20 dBm

APv4.7(842616),43574, Conducted A
Atten 20 dB

#Peak
Log

Center Freq
244100008 GHz

18
dB/

Offst

StartFreq
244100608 GHz

CF Step
1.00000008 MHz
FAuto Man

Signal Track
On Off

Center 2.441 @88 GHz
Fes BH 1 MHz

#YBH 1 MHz

Span @ Hz
Sweep 2,92 5 (1001 pts)

—
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REPORT NO: 16U23300-E3V
FCC ID: 2AHFD-N109A911

2

IC: 21573-482A2

PULSE WIDTH — DH5

PULSE WIDTH
- Agilent 13:32:20

— DH5
May 25, 2016

L |Freq/ChanneI

APw4.7(9428161,4357
Ref 28 dBm

4, Conducted A
Atten 20 oB

#Peak
Log

2,884 ms
_B.56 dB Center Freq
: 244100868 GHz

18
dB/

StartFreq
244100008 GHz

Offst

StopFreq
244100668 GHz

CF Step

1.00000060 MHz
Auto Man

Freq Offset
A.000000008 Hz

T Signal Track
On 0ff]

Res BH 1 MHz

Center 2,441 @86 GHz
#\BH 1 MHz

Span @ Hz ‘
Sweep 4 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
s Agilent 13:38:02 May 25, 2016

|Freq/ChanneI

APw4.7(9428161,43574, Conducted A
Ref 28 dBm Atten 26 dB

#Peak
Log

Center Freq
244108868 GHz

18
dB/

Offst

StartFreq
244100800 GHz

StopFreq
244100008 GHz

CF Step

1.00000060 MHz
Auto Man

Freq Offset
ol B.eBeBaaBE Hz

Signal Track
On Off]

Center 2,441 @86 GHz
Res BH 1 MHz

#YEH 1 MHz

Span © Hz
Sweep 2.92 5 (1001 pts) ‘
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.3.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

RSS-247 5.1(2)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 8.60 4.00 21 -12.40
Middle 2442 8.38 4.00 21 -12.62
High 2480 7.59 4.00 21 -13.41
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

DATE: J
IC: 21573-482A2

PEAK POWER LOW CH

- Agilent 11:30:34 May 25, 2016

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.401 919 GHz
8.60 dBm

#Peak

Certer Freq
240200000 GHz
Stait Freq
239750000 GHz
Stop Freq

2 40650000 GHz

CF Step
900.000000 kHz
Auto Man

M1 52
$3 FC

AA
aff):

FTun
Swp

Center 2.402 000 GHz
#Res BW 3 MHz

Span 9 MHz

#VBW 3 MHz #Sweep 100 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

PEAK POWER MID CH

e Agilent 12:44:26 May 25, 2016

R T

|FrequhanneI |

Rel 20 dBm

Atten 20 dB

Mkr1 2.441 946 GHz
8.38 dBm

#Peak

Certer Freq
2.44200000 GHz
Stait Freq
2.43750000 GHz

Stop Freq
244650000 GHz

CF Step
900.000000 kHz
Auta Man

Center 2.442 000 GHz
#Res BW 3 MHz

Span 9 MHz

#VBW I MHz #5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
oif

—

On
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

PEAK POWER HIGH CH

s Agilent 12:46:49 May 25, 2016 R T [Freg/Channel |
Mkr1 2.479 973 GHz Corter F
Ref 20 dBm Atten 20 dB 7.59 dBm erter Freq
Penk 2.48000000 GHz
Stait Freq
2 47550000 GHz

Stop Freq
2.48450000 GHz

CF Step
900.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.480 000 GHz Span 9 MHz ‘
#Res BW 3 MHz #VBW I MHz #5weep 100 ms (1001 pis)
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

8.3.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.8 dB (including 10 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.12
Middle 2442 7.72
High 2480 6.90
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.3.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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 §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced 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 that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section 5.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
s Agilent 11:14:40 May 25, 2016

L

|Freq/ChanneI

APw4.7(9428161,43574, Conducted A
Ref 28 dBm Atten 20 dB

Mkrz 2.400 008 GHz
-42.36 dBm

Peak

Center Freq
2. 40000060 GHz

Log
18

dB/

Offst

StartFreq
| 239250008 GHz

StopFreq
248750068 GHz

CF Step
1.50000008 MHz
Auto Man

Center 2,400 @88 GHz

#Res BH 188 kHz #YBH 300 kHz

Span 15 MHz
Sweep 1.467 ms (1081 pts)

Marker Trace Type ¥ Axiz
1 [¢ 5] Freqg 2.488 888 GHz
2 1 Freg 2,486 BBAE GHz

Amplituda
-42.36 dBm
-42.36 dBEm

Freq Offset
A.000000008 Hz

Signal Track
0ff]

On

|

LOW CHANNEL SPURIOUS
s Agilent 14:49:57 May 25, 2016

L

|Freq/ChanneI

APw4.7(9428163,43574, Conducted A
Ref 18 dBm #Atten 28 dB

Mkr3 9.337 GHz
-54.939 dBm

#Peak T

Center Freq
13.8150008 GHz

StartFreq
30.0000008 MHz

Stop Freq
260000008 GHz

Start 30 MHz
#Res BH 100 kHz #\BH 3608 kHz

Stop 26.000 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace # Auiz
1 (6 D] 2.482 GHz
2 [¢ 5] 4.884 GHz
3 1 9.337 GHz
4 (1 2,551 GHz

Amplitude
7.98 dBm
-61.67 dBm
-54.94 dBEm
-25.99 dEm

CF Step
2.59700008 GHz
Auto Man
Freq Offset
B.ABEEEEEE Hz

Signal Track
On
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
e Agilent 11:04:29 May 25, 2016 L |Freq/ChanneI

APv4.7(842616),43574, Conducted A Mkrl 2.441 865 GHz Center Freq

Ezgkﬂﬂ dBrm Atten 20 oB 7.89 dBm 5 44200000 GHa

Log

18 StartFreq

dB/ 243450008 GHz

Offst

108 StopFreq
244950868 GHz

CF Step
1.50000008 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.442 006 GHz Span 15 MHz ‘
#Res BH 108 kHz #\VBH 300 kHz  Sweep 1.467 ms (1081 pts)

MID CHANNEL SPURIOUS

. Agilent 11:05:48 May 25, 2016 L |Freq/ChanneI
APv4.7(042816),43574, Conducted A Mkr3 9.327 GHz

- Center Freq
Rof 10 B sfceen 20 cB 29.347 dBm 111 5”1 20000 GHz

Log |

16 StartFreq
dB/ | 300000008 MHz
Offst

18.8

StopFreq
260000008 GHz

CF Step
259700008 GHz

#PAvy Auto Man

Start 30 MHz Stop 26.060 GHz

#Res BH 100 kHz #UBH 300 kHz  Sweep 2.482 s (8192 pts) || ggge@%g@fgsﬁi
Marker Trace H Axiz Amplituda i

1 (& ] 2.442 GHz 7.23 dBm

Z 1 4,884 GH -6H.16 dB ‘ i

] 1y 9.327 EH; -BE.35 dBﬂ On Slgnal Tragfkf

4 1 14.38E GHz -54.87 dBm =2RY
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

# Agilent 12:49:35 May 25, 2016 L |Freq/ChanneI

APv4.7(842616),43574, Conducted A Mkr2 2.483 628 GHz Center Freq
Ezgkﬂﬂ dBrm Atten 20 oB -51.56 dBm 5 45350000 GHa
Log
18 StartFreq
dB/ 247600008 GHz
Offst

StopFreq
249100668 GHz

CF Step
1.50000008 MHz
Auto Man

Center 2.433 5088 GHz Span 15 MHz
#Res BW 100 kHz #BW 300 kHz  Sweep 1.467 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplituda
1 1) Freg 2.483 588 GHz -57.24 dEm
2 1 Freg 2.483 B2A GHz -51.56 dEm Signal Track
Off

On

Freq Offset
A.000000008 Hz

HIGH CHANNEL SPURIOUS
1 Agilent 12:51:05 May 25, 2016 |Freq/ChanneI

APw4.7(9428161,43574, Conducted A

Center Freq
Eséai@ dBm . #Atten 20 dB | 13.5150008 GHz

Log )

16 StartFreq
dB/ | 300000008 MHz
Offst

18.8

StopFreq
26.0000808 GHz

CF Step
2.59700080 GHz
#PRvg Auto tan

Start 30 MHz Stop 26.000 GHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 2.482 s (8192 pts) || gg@e@%g@fgsﬁ
Marker Trace ¥ Axiz Amplituda i
1 1y 2.4808 GHz E.E2 dBm
2 1 4,960 GHz -E1.99 dBm ‘ S|gna| Track
(4] 9,336 GHz -55.94 dBm On w
NOTE:

Each channel was verified, and it appears that middle channel is worst and was selected as the reference limit for all channels.
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent 13:40:85 May 25, 2016

L |Freq/ChanneI

APv4.7(842816),43574, Conducted A
Ref 20 dBm Atten 20 dB

Mikr2 2.406 889 GHz
-52.62 dBm

Center Freq

Peak

| 240009008 GHz

I StartFreq
239250008 GHz

StopFreq
24875086008 GHz

CF Step

1.50000009 MHz

Auto

Man

Center 2,400 088 GHz
#Res BH 100 kHz

+VEW 388 kHz

Marker
1
2

Trace
1
(1

Type

Fraeg 2.468 BEE GHz
Frag 2,468 BEE GHz

B Axis

Span 15 MHz
Sween 1467 ms (1001 pts) || ggge@%g@fgsﬁg
Amplitude )

-52.82 dBm
-52.82 dBm

Signal Track

On

0ff

|

HIGH BANDEDGE WITH HOPPING ON

1 Agilent 13:41:48 May 25, 2016

L

|Freq/ChanneI

APw4.7(9428161,43574, Conducted A
Ref 28 dBm Atten 26 dB

Mkrz 2.483 838 GHz
-54.41 dBm

Peak

Center Freq
243350000 GHz

Log

18

dB/

StartFreq
247680800 GHz

Offst

StopFreq
249100008 GHz

CF Step
1.56000668 MHz

Center 2.483 508 GHz

#hes BH 118 kHz #WBH 330 kHz

Span 15 MHz
Sweep 1.2 ms (1081 pts)

R Axiz
2.483 5BA GHz
2.483 836 GHz

Marker Trace Type
1 (&) Freg

2 (1 Freqg

Amplituda
-58.63 dBm
-54.41 dBEm

Freq Offset
B.00006008 Hz

Signal Track
On Off]
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

8.4.

ENHANCED DATA RATE 8PSK MODULATION

8.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 2 1% of the 20

dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.299 1.2314
Middle 2442 1.323 1.2368
High 2480 1.323 1.2630
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH
- Agilent 13:06:32 May 25, 2016 L |Freq/ChanneI

APv4.7(842816),43574, Conducted A a Mkrl 1.299 MHz Center Freq
5826};&3 dBm Atten 18 B @8,130 dB 5 40200000 GH»
StartFreq
240050000 GHz

StopFreq
240350868 GHz

CF Step
300000008 kHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.482 A88 GHz Span 3 MHz ‘
#Res BH 22 kHz #YBHW 68 kHz  Sweep 5.933 ms (1001 pts)

BANDWIDTH MID CH
i Agilent 12:57:08 May 25, 2016 L |Freq/ChanneI

APw4.7(8428163,43574, Conducted A a Mkrl 1,323 MHz Center Freq
53;;9 dBm Atten 16 dB -0,829 dB 5 24200000 GHa
StartFreq
2.44050086 GHz
StopFreq
2.44350088 GHz

CF Step
300000008 kHz
Auto Man

Freq Offset
A.08000800 Hz
Signal Track
On Off
Center 2.442 @88 GHz Span 3 MHz ‘
#Res BH 22 kHz #YBH 68 kHz  Sweep 5.933 ms (1081 pts)
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

BANDWIDTH HIGH CH
- Agilent 13:11:32 May 25, 2016 L |Freq/ChanneI

APw4.7(8428163,43574, Conducted A a Mkrl 1,323 MHz Center Freq
5gia}<@ dBm Atten 16 dB -@,34% dB 5 45000000 GHa
StartFreq
247850000 GHz
StopFreq
248150000 GHz

CF Step
300000008 kHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.430 @88 GHz Span 3 MHz ‘
#Res BH 22 kHz #YBHW 68 kHz  Sweep 5.933 ms (1001 pts)
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 13:07:53 May 25, 2016

|Freq/ChanneI

Ch Freq
Occupied Bandwidth

2.482 GHz

Trig Free

[Averages: 28 |

| Center Freq
240200008 GHz

APw4.7(842816),43574,
Ref 18 dBm

Conducted A

#Atten 28 dB

| StartFreq
2.399508608 GHz

#Samp

Log

Stop Freq
248450008 GHz

18

dB/

Offst |

19.8

dB

CF Step
500.060000 kHz
|| Quta Man

Freq Offset

Center 2,482 @88 GHz
#Res BH 30 kHz

#YBH 91 kHz

Span 5 MHz
#35neep 100 ms (1001 pts)

0.000B0A0E Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
1.2314 MHz

8.945 kHz
1.331 MHz*

Occ BH % Pur

99,60 %

® dB -20.00 dB

——
Signal Track
|0n Off

99% BANDWIDTH MID CH
s Agilent 12:58:00 May 25, 2016

|Freq/ChanneI

Ch Freq
Occupied Bandwidth

2.442 GHz

Trig Free

[Averages: 26 |

Center Freq
244200808 GHz

StartFreq
243900000 GHz

APw4.7(0428161,43574,
Ref 18 dBm

Conducted A

#Atten 20 dB

#Samp

StopFreq

2.44450009 GHz

Log

18

dB/
Offst

CF Step
506.606068 kHz

10.8 KBy

dB

Auto Man

Freq Offset

Center 2,442 800 GHz
#Res BH 30 kHz

#YBH 91 kHz

Span 5 MHz
#Sneep 108 ms (1001 pts)

0.00060a0e Hz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
1.2368 MHz

28.825 kHz
1.369 MHz*

Occ BH % Pwr

99.00 %

w dB -20.00 4B

Signal Track
|0n Off]
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

99% BANDWIDTH HIGH CH

. Agilent 13:12:32 May 25, 2016 L |Freq/ChanneI
l
- Center Freq
Ch Freq 2.48 GHz Trig Free > 43000000 GH=
Occupied Bandwidth lAverages: 26 | |
| StartFreq
APwa.7(0428163,43574, Conducted A 247750000 GHz
Ref 1@ dBm #Atten 28 dB
#3amp T T I StopFreq
Log | bl 1 2.48250000 GHz
10 V. T s
4B/ CF Step
Offst MY A 500000000 kHz
10,8 My fw ol #fl|Auta Man
dB
— —— — i Freq Offset
Center 2,480 006 GHz Span G Wiz || ©-00060060 Hz
#Res BH 38 kHz #\BH 91 kHz #Syeep 100 m3 (1001 pts)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 [flop off
1.2630 MHz % dB -20.00 4B
Transmit Freq Error  20.584 kHz
% dB Bandwuidth 1.325 MHz*
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (2)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
% Agilent 13:50:41 May 25, 2016 L |Freq/ChanneI

APv4.7(8425816),43574, Conducted A a Mkrl 1,868 MHz Center Freq
5F?ia2k@ dBm Atten 28 B ‘ 8.24 dB 5 44150080 Gz
1R StartFreq

243900008 GHz

StopFreq
244400868 GHz

CF Step
500000008 kHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.441 588 GHz Span 5 MHz ‘
#Res BH 306 kHz #\BH 916 kHz Sweep 1 ms (18081 pts)
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 39 Channels declared.
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 13:48:03 May 25, 2016 L [Freq/Channel]

APv4.7(0842816),43574, Conducted A Center Freq

Ref 20 dbm Atten 20 dB 2.44000000 GHz

Log

18 StartFreq

dB/ 2.39000000 GHz

Offst

: StopFreq
249000008 GHz

CF Step
100000060 MHz
Auto Man

Freq Offset
A.000000008 Hz

Signal Track
0ff]

On

Start 2.398 6 GHz Stop 2,499 @ GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 28 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

W% Agilent 13:44:27 May 25, 2016 L [Freg/Channel
APw4.7(842816),43574, Conducted A

Center Freq
5;;3 dBm Atten 28 dB 241500000 GHz

StartFreq
2. 40000060 GHz

Stop Freq
243000008 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off

Center 2.415 @6 GHz Span 30 MHz
#Res BH 300 kHz #WBH 360 kHz Sweep 20 ms (1881 pts)
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

2 Agilent 13:45:29 May 25, 2016 L |Freq/ChanneI
APv4.7(842616),43574, Conducted A Center Freq
Ref 2@ dBm Atten 20 oB 2 44560000 Ghz
#Peak

Log

18 StartFreq
dB/ Ill 2.43060008 GHz
Offst

53.8 StopFreq
Dl 2. 46000008 GHz

CF Step
dBm 3.00000000 MHz
#FAvy Auto Man

ML 52 Freq Offset

$3 FC £.99900000 Hz
AR

£t .

F1('u)n Signal Track

Swp On Off

Center 2.445 @0 GHz Span 30 MHz ‘

#Res BH 308 kHz #\JBH 3068 kHz Sweep 28 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
- Agilent 13:46:48 May 25, 2016 L [Freq/Channel

APv4.7(042816),43574, Conducted A Center Freq

Eg;azk@ dBrn Atten 20 dB 2.47500000 GHz

Log

18 StartFreq

dB/ 2. 46000008 GHz

Offst

10.8 StopFreq
2.49000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.475 88 GHz Span 38 MHz ‘
#Res BH 300 kHz #JBH 306 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.4.4. OUTPUT POWER

LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

RSS-247 5.1 (2)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 7.77 4.00 21 -13.23
Middle 2442 7.29 4.00 21 -13.71
High 2480 6.57 4.00 21 -14.43
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

DATE: J
IC: 21573-482A2

PEAK POWER LOW CH

- Agilent 13:06:02 May 25, 2016

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.402 009 GHz
7.77 dBm

#Peak

Certer Freq
240200000 GHz
Stait Freq
239750000 GHz
Stop Freq

2 40650000 GHz

CF Step
900.000000 kHz
Auto Man

M1 52
$3 FC

AA
aff):

FTun
Swp

Center 2.402 000 GHz
#Res BW 3 MHz

Span 9 MHz

#VBW 3 MHz #Sweep 100 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

PEAK POWER MID CH

e Agilent 13:01:51 May 25, 2016

R T

|FrequhanneI |

Rel 20 dBm

Atten 20 dB

Mkr1 2.441 982 GHz
7.29 dBm

#Peak

Certer Freq
2.44200000 GHz
Stait Freq
2.43750000 GHz

Stop Freq
244650000 GHz

CF Step
900.000000 kHz
Auta Man

Center 2.442 000 GHz
#Res BW 3 MHz

Span 9 MHz

#VBW I MHz #5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
oif

—

On
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

PEAK POWER HIGH CH

s Agilent 13:03:33 May 25, 2016 R T [Freg/Channel |
Mkr1 2.479 964 GHz Corter F
Ref 20 dBm Atten 20 dB 6.57 dBm erter Freq
Penk 2.48000000 GHz
Stait Freq
2 47550000 GHz

Stop Freq
2.48450000 GHz

CF Step
900.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.480 000 GHz Span 9 MHz ‘
#Res BW 3 MHz #VBW I MHz #5weep 100 ms (1001 pis)
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

8.4.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.8 dB (including 10 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.17
Middle 2442 4.92
High 2480 4.38
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.4.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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 §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced 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 that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
s Agilent 13:93:25 May 25, 2016

L

|Freq/ChanneI

Ref 28 dBm

APv4.7(842616),43574, Conducted A
Atten 20 oB

Mkrz 2.400 008 GHz
-43.51 dBm

Peak

Center Freq
2. 40000060 GHz

Log
18

dB/

Offst

StartFreq
239250008 GHz

StopFreq
248750068 GHz

CF Step
1.50000008 MHz
Auto Man

Center 2,400 @88 GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 15 MHz

Sweep 1.467 ms (1081 pts)

Marker Trace
1 1)
2 1

Type
Frag
Freg

X Auiz
2,399 498 GHz
2,486 BBAE GHz

Amplituda
-38.41 dEm
-43.51 dBEm

Freq Offset
A.000000008 Hz

Signal Track
0ff]

On

LOW CHANNEL SPURIOUS
5 Agilent 13:09:58 May 25, 2016

L

|Freq/ChanneI

Ref 18 dBm

APv4.7(042616),43574, Conducted A
#Atten 20 dB

Mkr3 9.283 GHz
-55.333 dBm

#Peak q

Center Freq
13.8150808 GHz

Log
18

dB/
Offst

| StartFreq
300000008 MHz

18.8

StopFreq
26.0000808 GHz

#PAvg

CF Step
259700000 GHz
Auto Man

Start 3@ MHz
#Res BW 100 kHz

#BH 380 kHz

Stop 26,000 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (6]
2 1
(1

* Auiz
2,482 GHz
4,884 GHz
9,282 GHz

Amplituda
2.75 dBm
-E1.62 dEm
-5E.23 dEm

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

|
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE
s Agilent 12:58:37 May 25, 2016

L |Freq/ChanneI

APw4.7(9428161,43574, Conducted A
Ref 28 dBm Atten 20 dB

Peak
Log

Mirl 2.442 188 GHz
434 dBm Center Freq
: 2442000600 GHz

18
dB/

StartFreq
243450008 GHz

Offst

StopFreq
244950868 GHz

CF Step

1.50000008 MHz
Auto Man

Freq Offset
A.000000008 Hz

Signal Track
0ff]

On

Center 2.442 080 GHz

#Res BH 188 kHz #YBH 380 kHz

Span 15 MHz ‘
Sweep 1.467 ms (1081 pts)

MID CHANNEL SPURIOUS
5 Agilent 13:00:21 May 25, 2016

L |Freq/ChanneI

APw4.7(9428161,43574, Conducted A
Ref 18 dBm #Htten 20 dB

Mkr3 9.377 GHz

_55.048 dBm Center Freq

#Peak 4

13.0150000 GHz

Log
18

dB/

Offst

| StartFreq
| 300000008 MHz

18.8

26.00090868 GHz

’ StopFreq

CF Step

#PAvg

2.59700000 GHz

Auto Man

Start 3@ MHz

#Res BH 108 kHz

#BH 380 kHz

Marker Trace
1 (6]
2 1
(1

* Auiz
2,442 GHz
4.884 GHz
9,377 GHz

Stop 26.088 GHz
Sween 2452 s (3192 pro) | o (0SS
Amplitude )

2.88 dBm
-E1.28 dEm
-55.85 dBEm

Signal Track
On 0ff]
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

w Agilent 13:12:57 May 25, 2016 L |Freq/ChanneI
APv4.7(0842816),43574, Conducted A Mkr2 2.483 500 GHz

C Center Freq
Ezgkﬂﬂ dBm Atten 20 4B 45.92 dBm 2 48350000 Glz

Log

19 StartFreq
dB/ 247680800 GHz
Offst |

18.8

StopFreq
249100008 GHz

CF Step
1.56000668 MHz

#PAvg '

| Auto Man

Center 2.433 5088 GHz Span 15 MHz
#Res BH 108 kHz #UBH 300 kHz_ Sween 1.467 ns (1001 pts) || gg@e@%g@fgsﬁ
Marker Trace Type H Axiz Amplituda i

1 Ay Freq 2.483 588 GHz -45.92 dBn
2 1 Freq 2.483 508 GHz -45.92 dBm Signal Track
Off

On

HIGH CHANNEL SPURIOUS

- Agilent 13:14:51 May 25, 2016 L [Freq/Channel
APw4.7(9428161,43574, Conducted A Mkr3 9.304 GHz

- Center Freq
EF?;ai@ dBm 5 #Atten 20 dB 54.171 dBm 130150000 Gh»

Log 1 |

16 StartFreq
dB/ | 30.0000000 MHz
Offst

18.8

StopFreq
260000008 GHz

CF Step
2.597000008 GHz
Auto Man

Start 30 MHz Stop 26.060 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 2.482 5 (8192 pts)

Marker Trace Type H Axiz Amplituda
1 [& D] Frag 2.488 GHz 2.64 dBm
2 (6 D] Freg 4,968 GHz -E2.34 dBEm

[¢ 5] Freqg 9.384 GHz -54.17 dBm On Slgnal Trag]ckf

|

Freq Offset
B.O00BBERE Hz

NOTE:
Each channel was verified, and it appears that middle channel is worst and was selected as the reference limit for all channels.
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

#- Agilent 13:52:55 May 25, 2016 L |Freq/ChanneI

APv4.7(8428163,43574, Conducted A Mkr2 2.400 08§ GHz Center Freq
Ezgkﬂﬂ dBm Atten 28 dB —-45.68 dBm 5 10009000 GHa
Log
18 StartFreq
dB/ 2.39250008 GHz
Offst

StopFreq
248750068 GHz

CF Step
1.50000008 MHz
Auto Man

Center 2.400 A8A GHz Span 15 MHz
#Res BW 100 kHz #BW 300 kHz  Sweep 1.467 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplituda
1 1) Freg 2.399 468 GHz -48.64 dEm
2 1 Freg 2,486 BBA GHz -45.88 dBEm Signal Track
Off

On

Freq Offset
A.000000008 Hz

HIGH BANDEDGE WITH HOPPING ON
3 Agilent 13:53:49 May 25, 2016 L Freq/Channel

APw4.7(8428163,43574, Conducted A Mkrz 2.483 6B5 GHz

N Center Freq
Ezgk% dBm Atten 26 dB 20.15 dBm 5 48350000 GHz

StartFreq
247600606 GHz

Stop Freq
243100600 GHz

CF Step

1.50066000 MHz
#PAyy Auto

Center 2,483 508 GHz Span 15 MHz

#Res BH 118 kHz #UBH 330 kHz Sweep 1.2 ms (1081 pts)

Marker Trace Type ¥ Hxis Amplitude
1 (&) Frag 2.433 588 GHz -52.74 dEm
2 [& D) Freg 2.483 BA5 GHz -50.15 dBm Slgnal Track
Off

(n

Freq Offset
B.AE0ARGE6 Hz
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

8.5. CONDUCTED CO-LOCATION WITH BT + WLAN

= Agilent 03:44:42 Jun 18, 2016 R T [Freg/Channel 3% Agllent 08:49:54 Jun 16, 2016 R T |Freg/Channel
44356 JH Mkrd 14.268 GHz Center Freq 44358 JH Mkrd 19,908 GHz| Center Fred|
Egiai@ dBm : Atten 28 dB -54.26 dBm 136156006 Che EgiaZk@ dBm . Atten 28 dB -58.39 dBm 138156000 Gl
Log 5 Log
10 Start Freq 18 Start Freq
dB/ 30 MHz dB/ 38, MHz
Offst Offst
},S'g Stop Freq égg Stop Freq
26. GHz 26. GHz
4
ol | 2 4 | CF Step o ol o CF Step|
O e sl i A A 259700000 Gzl | | e 259700008 GHz
[ 1 [ [ [ [ [ 1 [futo Man [ [ [ [ [ [ 1 [futo il
Start 30 MHz Stop 26.000 GHZ Start 30 MHz Stop 26.0089 GHZ
WRes BN 100 kHz WBH 300 Kz Sweep 2.482 5 (8192 pro) || , FIE DFFSRY | oo By 16 ki WBH 300 Kz Sweep 2482 5 (8192 pro) || , Fred Offsed
Marker  Trace Type W Axis Amplitude ) Marker  Trace Type ¥ Axis Anplitude )
1 (&) Frag 2.482 GHz 5.32 dBn 1 (&5 Freg 2.462 GHz £.92 dBm
2 (&) Fi 1.441 GH. -58.31 dEi i 2 1 F 562 MH: -58.28 dB i
3 (s8] F:zg 7.178 EH; -56.38 dE’rx smnal Track 3 515 F;zg 7.354 BH; -56.82 dE'r: SIgnal Track
4 (s8] Freq 14.268 GHz -54.26 dBm On M 4 1y Freq 16.968 GHz -58.39 dBm On w
| |
BT _LOW CHANNEL (2402 MHz) WLAN_HIGH CHANNEL (2462MHz)
4 Agilent 83:51:37 Jun 18, 2016 R T [Freg/Channel 4% Agilent 83:54:15 Jun 18, 2016 R T [Freq/Channel
44350 JH Wers 502 Wl Freq 44350 JH Hkrs 2362 311 |l Freg
Egéazk@ dBm - Atten 26 dB -58.61 dBm 130150008 GH Egiai@ dBm Atten 26 dB -51.21 dBm 5 45750008 GHia
Log p: Log 3 $
18 StartFreq 18 Start Freq
dB/ 30, MHz dB/ 2.32750008 GHz|
Offst Offst
ig.s Stop Freq igs Stop Freq
26. GHz 5 2.5275090@ GHz]
— ey . Y
I M CF Step ! . CF Step)
O el sl s N B 259700000 Gz | |0 f T ] 20.0000008 HA>
I Y Bup Han 1 g an
Start 30 MHz Stop 26,666 GHZ Center 2.427 500 GHz pan 2080 MHz
#Res BH 100 kiiz WUBH 300 kHz  Sween 2.482 5 (8192 pts) @Freq Offsﬁ: #Res BH 1 Wiz AMBH 1 MMz Sween 1,692 ms (3192 pts) | Freq OffEﬁ:
Marker  Trace Type ¥ Rxiz Amplitude i Marker  Trace Type ¥ Rxiz Amplitude )
1 1) Freq 2.482 GHz 2.45 dBm 1 1y Freq 2,482 BE8 GHz 4.83 dBm
2 1) F 2.462 GH: 7.59 dBi i 2 1 F 2,462 BEE GH: 18.76 dBb i
3 13 F:za 582 MH; -58.61 dB: Slgnal Track 3 Eii F:za 2.362 311 EH; -51.21 dEm Slgnal Track
On Off] On Off]
COLOCATION BT+WLAN COLOCATION BT+WLAN ZOOMED IN

There was no intermodulation occurred in conducted BT+WLAN colocation; therefore no
radiated colocation testing needed.
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REPORT NO: 16U23300-E3V2

FCC ID: 2AHFD-N109A911

IC: 21573-482A2

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7.1.2 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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 & 8.2 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.
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, HORIZ

~UL Fremont,5m Chomber B 26 Moy 2016 19:58:52

1z

Restricted Bondedge

Project Number: 16023380
Client:Powerley LLC
Config:EUT u/ AC Adapter
Made:BT BE H GFSK 2482
Tested by:43575 05

CdBulU/m3

Average Limit (dBulU
R Litehtnk g Lodhob ket A o i Lkl e et ol i Aok ol s " Y M g

T mnespesmssmrmas

31 18 5MHz/ 2.415
Frequency (GHz)

Range (GHz) REL/UBU Ref/Atin Det/fvg Pts  #Sups/Mode
1:2.3172.415

Tupe Sueep P Position Range (GHz) REU/UB Ref/Altn Det/fvg Type
1H(-6dB)/3M 189/12  PERK/Pur Avg®MS)  Auto 8881 MaH 256 degs 356 { 2:2.31-2.415 1MC-64B) /368 2

Sweep Pts 5ups/Mode Pasition
89/12  PEAK/Valt fvg amse/Rel  8EA1  1/ARIT 256 degs 356 on

BT_BE H GFSK_2482.DAT 36915 11 May 2616 Rev 9.5 26 Apr 26816

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad 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)
4 *2.365 26.47 VAIT 319 -21.2 37.17 54 -16.83 - - 256 356 H
2 *2.37 39.16 Pk 32 -21.3 49.86 - - 74 -24.14 256 356 H
1 *2.39 37.06 Pk 32.1 -21.2 47.96 - - 74 -26.04 256 356 H
3 *2.39 25.52 VALT 32.1 -21.2 36.42 54 -17.58 - - 256 356 H

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, VERT

12:UL Fremont,5m Chomber B 26 Moy 2016 28:088:15
Restricted Bondedge
- Project Number: 16023388
T Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT BE U GFSK 2482
185 Tested by:43575 05
95
85
SE Peak Limjt C(dBuU/m)
3 7 5
w
o
6 =
55 Average Limit (o‘EuU:/m)
2 1
o )
45
4 3
@,
35 e
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Ronge (6Hz) REU/UBU Ref/Attn  Det/fvg Tupe Sueep Pts  #Sups/Mode Fosition Range (GHz) RELI/UEl Ref/fttn  Det/Avg Type Sweep. Pte #Swps/Mode FPasition |
BT_BE U GFSK_2482.DAT 38915 11 May 2616 Rev 9.5 26 Apr 2816
Trace Markers
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8) Reading (dBuv/m) (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuv/m)
2 *2.35 39.11 Pk 31.8 213 49.61 - - 74 -24.39 17 348 %
4 *2.365 26.69 VALT 319 21.2 37.39 54 -16.61 - - 17 348 %
1 *2.39 38.15 Pk 32.1 212 49.05 - - 74 -24.95 17 348 v
3 *2.39 25.8 VALT 321 212 36.7 54 -17.3 - - 17 348 v

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZ

<UL Fremont,5m Chamber B 26 Moy 2816

12

Restricted Bondedge

Project Number: 16023360
115 i Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT BE H GFSK 2458
195 Tested by:43575 03

95

85

imit CdBulU/m)
75

~

£
~
>

3
@
-

|
El:

55 ‘{ E Averoge Limit (dBuVU/m)
P

LR A \ ‘llA AL it e o Wi N N st iy A
4 ¥ g Wi el

12

45

.46 T8 3MH=/
Fregquency (GHz)

REU/UBI Ref/Atin Det/fvg T Pts  ¥Sups/Mode
220}

Range (GHz) 5 Type Sueep Position
1:2,46-2.563 1H(-BdB)/3M 189/12 PERK/Pur Avg(RMS)  Auto 1 MaKH 258 degs 378 ¢ 2

Ronge (GHz) ROU/UBU  Ref/Attn Det/Avg Type Sueep. Pie
2.4672.563 MC-6dB3/368  109/12  PEAK/Volt fvg aE5e/RE 8EA1

BT_BE_H_GFSK_2488.DAT 38915 11 May 2816 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) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuV) (dBuv/m)
1 2.484 45.55 Pk 324 -21.2 56.75 - - 74 -17.25 258 378 H
2 2.484 47.2 Pk 324 -21.2 58.4 - - 74 -15.6 258 378 H
3 2.484 26.87 VAIT 324 -21.2 38.07 54 -15.93 - - 258 378 H
4 2.484 26.92 VALT 324 -21.2 38.12 54 -15.88 - - 258 378 H

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, VERT

UL Fremont,5m Chomber B 26 Moy 2816 23:50:33
Restricted Bandedge

Project Number: 16023380
Client:Pouerley LLC
Config:EUT w/ AC Adapter
Mode:BT BE U GFSK 2488
Tested by:43575 05

125

imit CdBul

~

£
~
>

3
@
-

T8 3MH=/ 2,563
Fregquency (GHz)

Range (6Hz) REU/BU  Ref/Attn Det/Avg Tupe ucep Pis  ¥5ups/fode Fosition Ronge (GHz) RBU/UBU  Ref/Attn Det/Avg Type wees Pte Fowps/Mode Fasition

BT_BE_U_GFSK_2488.DAT 38915 {1 May 2016 Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 2.484 52.55 Pk 324 -21.2 63.75 - - 74 -10.25 318 330 \%
2 2.484 52.99 Pk 324 -21.2 64.19 - - 74 -9.81 318 330 A
3 2.484 28.18 VAIT 324 -21.2 39.38 54 -14.62 - - 318 330 A
4 2.484 29.85 VA1T 324 -21.2 41.05 54 -12.95 - - 318 330 \%

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

WKUL FREMONT, 3m Chamber

26 May 2816 20:15:83

Radiated Emissions 3-Meters

Project Number: 16U23388
Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT HARM GFSK 2482
Tested by:43575 05

(dBulU/m

Avg Limit (dBulU/m3

(dBulU/m) Horizontal

Frequency (GHz)

18

1M(-6dB)/ 3k 187718 PEAK/Pur Rvg(RMS)  Auto 6@81  MAX B-368degs H

Range (6z) REU/BN  Rof/Atin Dei/fvg Tupe Sucep Pts ¥oups/Miode Fosition Range (6Hz) RAU/UBU  Rof/Attn Uot/Avg Tupe Sweep Pts  foupo/Mods FPosition
1:4-3 B H 3318 18 MR

M(-6dB)/38k 87/8 PEAK/Pur Avg(RMS)  Auto B-36Bdegs H

BT_HARM_GFSK 2482 DAT 383915 26 Jun 2815

Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL

~UL FREMONT, 3m Chamber

26 May 2816 28:15:83

"

185

a5

Radioted Emissions 3-Meters

Project Number: 16U23388
Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT HARM GFSK 2482
Tested by:43575 05

a5

75

65
Avg Limit (dBulU/m3

55

(dBul/m) Uertical

45

35

Frequency (GHz)

18

Range (6H2) REU/VBN  Rof/Atin Det/fvg Tupe Pts ¥5ups/liode Fosition Range (6Hz) RAU/UBH  Rof/Aten Dot/Avg Tupe Sweep Pts  foups/Mods Fosition

BT_HARM_GFSK_2482,DAT 383915 26 Jun 2815

Rev 9.5 26 Apr 2816

Page 62 of 84

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701I
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.

DATE: J



REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.301 29.87 Pk 29.9 -20.6 39.17 74 -34.83 0-360 100 H
2 *1.517 30.38 Pk 27.8 -19.9 38.28 74 -35.72 0-360 100 \
4 *11.464 27.38 Pk 385 -20.1 45.78 74 -28.22 0-360 200 H
6 *11.75 27.5 Pk 389 221 45.4 74 -28.6 0-360 100 \
3 *4.662 3114 Pk 344 -27.9 37.64 74 -36.36 0-360 100 H
5 *4.879 30.71 Pk 34.2 -26.8 38.11 74 -35.89 0-360 200 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.301 32.25 PKFH 29.9 -20.6 41.55 - 74 -32.45 99 149 H
*1.3 22.48 VALT 29.9 -20.7 31.68 54 -22.32 - - 99 149 H
*1.519 35.39 PKFH 27.8 -20 43.19 - 74 -30.81 11 209 "
*1.519 23.03 VAIT 27.8 -20 30.83 54 -23.17 - - 11 209 "
*4.66 35.25 PKFH 344 -27.9 41.75 - 74 -32.25 320 144 H
*4.66 25.02 VALT 344 -27.9 31.52 54 -22.48 - - 320 144 H
*11.463 31.8 PKFH 38.5 -20.1 50.2 - 74 -23.8 216 170 H
*11.465 20.99 VALT 38.5 -20.1 39.39 54 -14.61 - - 216 170 H
*4.879 35.58 PKFH 342 -26.8 42.98 - 74 -31.02 235 360 )
*4.879 24.64 VAIT 342 -26.8 32.04 54 -21.96 - - 235 360 "
*11.748 31.39 PKFH 38.9 -21 49.29 - 74 -24.71 235 383 )
*11.748 20.7 VALT 38.9 -21 38.6 54 -15.4 235 383 )

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

PKFH - FHSS: RB=1MHz, VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

MID CHANNEL HORIZONTAL

H:UL FREMONT, 3m Chomber

26 Moy 2016 21:51:28

Rodioted Emissions 3-Meters
= Project Number: 16023388
18 Client:Power ey LLC
Config EUT w/ AC Adapter
Mode:BT HARM GFSK 2442
g5 Tested by:43575 05
8|:
E eak Limit (dBul/
T 75
8]
N
§ s
2 6
& Avg Limit (dBuU/m2
> 5: =
3
w
o
- a5 4 _alll
MWW 3 skt
e TP UTN FUTTO LN mashihle
U il Wi "
25
1 18 18
Fregquency (GHz)
Range (&) REUBN  Ref/Atin  Dei/fvg Tupe Swsp Pt ¥supolllode Position Range (Gf) ROUUBI  Ref/Attn  Ost/Ava Tupe Sweep  Plo Fups/lode  Pasition
1143 MCEdB)/3k  1G7/18  PERK/Par PR Auto 601 HH B-36fdegs H | 3:3-18 MCE)/3  87/B  PEAK/Pur Avg(RIS)  Auto ok MAKH 8-366degs

BT_HARM GFSK 2442 DAT 36915 26 Jun 2615

Rev 9.5 26 Apr 2616

MID CHANNEL VERTICAL

H:UL FREMONT, 3m Chamber

26 Moy 2816

185

Radioted Emissions 3-Meters
Project Number: 16023388

95

Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode :BT HARM GFSK 2442
Tested by:43575 05

a5

- Peak Limit (dBulU/m

65

Limit (dBuU/m2
55

(dBulU/ml Uertical

45

35

10

Frequency (GHz)

Range (62 REWUBN  Ref/Atin Det/Avg Tupe

BT_HARM_GFSK_2442 DAT 38915 26 Jun 2815

Pts ¥5upolfiods FPosition

Range (6Hz) RBU/BU  Ref/fitn Det/Avg Typs Suosp

Pte  Foups/Mode Pasition

Rev 9.5 26 Apr 2616
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *1.313 30.47 Pk 29.8 -20.6 39.67 - - 74 -34.33 0-360 100 H
2 *1.556 30.27 Pk 27.9 -19.9 38.27 - - 74 -35.73 0-360 100 \%
6 *11.476 26.64 Pk 385 -20.1 45.04 - - 74 -28.96 0-360 100 \
4 *11.856 27.33 Pk 39 -21.2 45.13 - - 74 -28.87 0-360 100 H
5 *4.778 315 Pk 34.2 -27.5 382 - - 74 -35.8 0-360 200 \
3 *4.947 30.98 Pk 34.2 -27.2 37.98 - - 74 -36.02 0-360 200 H

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)

(dBuv) (dBuv/m)

*1.313 33.66 PKFH 29.8 -20.6 42.86 - 74 -31.14 110 278 H
*1.311 22.44 VAIT 29.8 -20.5 31.74 54 -22.26 - - 110 278 H
*1.555 33.67 PKFH 27.9 -19.9 41.67 - - 74 -32.33 34 361 \
*1.555 22.8 VALT 27.9 -19.9 30.8 54 -23.2 - 34 361 \
*4.946 35.68 PKFH 34.2 -27.2 42.68 - - 74 -31.32 358 100 H
*4.949 24.64 VAIT 34.2 -27.2 31.64 54 -22.36 - 358 100 H
*11.855 32.52 PKFH 39 -21.2 50.32 - 74 -23.68 89 400 H
*11.855 21.42 VAIT 39 -21.2 39.22 54 -14.78 - - 89 400 H

*4.78 353 PKFH 34.2 -27.5 42 - - 74 -32 283 373 \
*4.777 24.6 VALT 34.2 -27.5 313 54 -22.7 - - 283 373 \
*11.475 31.64 PKFH 385 -20.1 50.04 - 74 -23.96 117 387 \
*11.474 20.35 VAIT 385 -20.1 38.75 54 -15.25 - - 117 387 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz, VB=3 x RB, Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

HIGH CHANNEL HORIZONTAL
WI:UL FREMONT, 3m Chamber 26 May 2B16 23:07:29

Rodioted Emissions 3-Meters

Project Number: 16U23388
Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT HARM GFSK 2488
Tested by:43575 05

Peak Limit (dBulU/m

Avg Limit (dBulU/m2

(dBulU/m) Horizontal

18
Frequency (GHz)

Range (6Hz) RBU/BU  Ref/Atin Det/fvg Tupe Sucep
13 5

Pts  #Sups/Mode Position Range (GHz) RBU/VB
1H(-6dB) /30 87/18 PEAK/Pur Bvg(RMS)  Auto 6A81  MAXH }-36degs H 3:3-18

U Ref/fttn Dst/Avg Type
6B/ 87/B P

Sweep Pts  foups/Mods Fosition
PEAK/Pur fvg(RYS)  futo 18 MR 2-360degs

BT_HARM_GFSK_2488.DAT 38915 26 Jun 2815 Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL

~UL FREMONT, 3m Chomber 26 Moy 2816 23:87:29
: Rodioted Emissions 3-Meters

. ] ET“:JE@ Number : 16023388
; ient:Powerley LLC
; Config:EUT w/ AC Adapter
: Mode:BT HARM GFSK 2488
95 ; Tested by:43575 0S

"

85

5 Peak Limit (dBulU/m

65

Avg Limit (dBuU/m2
55

(dBulU/m) Uertical

45

35k

25

(12
Frequency (GHz)

Range (6Hz) REU/VEN  Rof/Atin  Dei/fvg Tupe Pto  ¥5ups/ode  Fosition Range (6Hz) REU/UB  Ref/Aten Det/Avg Tupe Sweep Pts  owps/Mode Fasition

BT _HARM GFSK _2488.DAT 36915 26 Jun 2@15 Rev 9.5 26 fApr 2816
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.255 29.97 Pk 29.6 -20.7 38.87 74 -35.13 0-360 226 H
2 *1.534 29.94 Pk 27.8 -19.7 38.04 74 -35.96 0-360 200 v
3 *4.72 31.68 Pk 34.3 -27.9 38.08 74 -35.92 0-360 200 H
4 *10.991 26.75 Pk 379 -20 44.65 74 -29.35 0-360 100 H
5 * 4.865 31.65 Pk 34.2 -26.6 39.25 74 -34.75 0-360 100 A
6 *11.711 26.08 Pk 38.9 -20.9 44.08 74 -29.92 0-360 100 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.253 33.56 PKFH 29.6 -20.8 42.36 - - 74 -31.64 147 193 H
*1.254 22.45 VAIT 29.6 -20.8 31.25 54 -22.75 - - 147 193 H
*1.534 33.6 PKFH 27.8 -19.7 41.7 - - 74 -32.3 37 378 )
*1.533 22.68 VALT 27.8 -19.8 30.68 54 -23.32 - - 37 378 )
*4.719 353 PKFH 343 -27.9 41.7 - - 74 -32.3 305 332 H
*4.72 24.82 VAIT 343 -27.9 31.22 54 -22.78 - - 305 332 H
*10.991 31.23 PKFH 37.9 -20 49.13 - - 74 -24.87 255 371 H
*10.991 20.51 VAIT 37.9 -20 38.41 54 -15.59 - 255 371 H
* 4.865 35.52 PKFH 34.2 -26.6 43.12 - - 74 -30.88 352 394 )
*4.863 24.26 VALT 34.2 -26.6 31.86 54 -22.14 - - 352 394 )
*11.711 31.42 PKFH 38.9 -20.9 49.42 - - 74 -24.58 122 390 )
*11.71 20.3 VAIT 38.9 -20.9 383 54 -15.7 122 390 "

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

PKFH - FHSS: RB=1MHz, VB=3 x RB, Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Note: No other emissions detected above system noise floor from 18GHz to 26GHz.
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, HORIZ

1ZI:LJL Fremont,5m Chomber B 26 Moy 2816 21:28:41

Restricted Bandedge

Project Number: 16023380
Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT BE H BPSK 2482
Tested by:43575 0S

t (dBulU/m2

~

£
~
>

3
@
-

Averoge Limit (dBuU

2

(TP ¢
et

3 O SMH=/
Fregquency (GHz)

Range (GHz) REU/BU  Ref/Attn Det/Avg Tupe Suee Pis  ¥5ups/Mode
1:2,31-2.415

P Position Ronge (GHz) RBU/UBU  Ref/Attn Det/Avg Type Sueep. Pte  Fowps/Mode Fasition
1H(-BdB)/3M 189/12 PEAK/Pur Avg(RMS)  Aute 2ger  MaxH 187 degs H 2:2.31-2.415 1M(-6dB) /368 109/12 PEAK/Uo It fvg T 87 deg:

A04s/RBU 8061 URI

BT_BE_H_8PSK_2482 . DAT 38915 11 May 2816 Rev 9.5 26 Apr 2016

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) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
2 2.316 38.93 Pk 317 -21 49.63 - - 74 -24.37 187 344 H
4 233 25.86 VAIT 317 -20.9 36.66 54 -17.34 - - 187 344 H
1 239 36.81 Pk 32.1 -21.2 47.71 - - 74 -26.29 187 344 H
3 239 25.35 VALT 32.1 -21.2 36.25 54 -17.75 - - 187 344 H

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, VERT

UL Fremont,5m Chomber B 26 May 20816 21:36:52
Restricted Bondedge

Project Number: 16023320
Client:Pouerley LLC
Config:EUT w/ AC Adapter
Mode:BT BE U 8PSK 2482
Tested by:43575 05

125

£
~
>
3
foa)
T

imit (dBuUym

8. 5MH=z/ 2.415
Frequency (GHzJ

Range (6Hz) REUABU  Ref/Atin Det/Avg Type Suesp Pte 4Sups/fode Fosition Range (GHz) REUAB  Ref/Attn Det/Avg Type Suesp Pts  ¥oups/Mode Fosition

BT _BE U _8PSK 2482 DAT 383915 {1 May 2816 Rev 9.5 26 Apr

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad 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)
2 2.367 39.36 Pk 31.9 -21.4 49.86 - - 74 -24.14 333 354 \
4 2.389 25.91 VAIT 321 -21.1 36.91 54 -17.09 - 333 354 \
1 2.39 36.82 Pk 321 -21.2 47.72 - - 74 -26.28 333 354 \
3 2.39 25.55 VALT 321 -21.2 36.45 54 -17.55 - - 333 354 \2

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZ
e o Restricted Bandedge - o

Project Number: 16023380
Client:Powerley LLC
Config:EUT uw/ AC Adapter
Made:BT BE H BPSK 2488
Tested by:43575 05

125

£
~
>
3
@
-

e Limit (dB

e I i I i A R AT AR M ik
vk G o b e/ .

8. 3MH=/
Frequency (GHz)

Range (GHz) REU/BU  Ref/Attn Det/Avg Tupe Sueep Pis  4Sups/fode Fosition Ronge (GHz) REU/UBU  Ref/Attn Det/Avg Type Sueep Pte #ups/Mode Fasition
1:2.46-2 563 1H(-6dB)/3M 189/12 PEK/Pur Avg(RMS)  Auto am1  HAXH 108 dege 383 { 2:2.46°2.563 N(-6483/368  169/12  PEAKAUaIt fvg @p4e/REU 881 1ARIT

BT_BE H 8PSK_2488.DAT 38915 11 May 26816 Rev 9.5 26 Apr 2016

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad 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 38.6 Pk 324 -21.2 49.8 - - 74 -24.2 108 303 H
3 2.484 26.58 VAIT 324 -21.2 37.78 54 -16.22 - - 108 303 H
4 2.484 26.72 VAIT 324 -21.2 37.92 54 -16.08 - - 108 303 H
2 2.522 39.52 Pk 324 21 50.92 - - 74 -23.08 108 303 H

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 70 of 84
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

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-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, VERT

UL Fremont,5m Chomber B 27 May 2816 BB B6: 24
Restricted Bondedge

Project Number: 16023320
Client:Pouerley LLC
Config:EUT w/ AC Adapter
Mode:BT BE U 8PSK 2488
Tested by:43575 05

125

£
~
>
3
@
il

8. 3MA=/
Frequency (GHz)

Range (GHz) REUABU  Ref/Atin Det/Avg Type uep Pte 4Sups/fode Fosition Range (GHz) REUAB  Ref/Attn Det/Avg Type Suesp Pts  ¥oups/Mode Fosition

BT_BE U _8PSK_2488.DAT 383915 {1 May 2816 Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad 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 44.88 Pk 324 -21.2 56.08 - - 74 -17.92 318 330 \
2 2.484 44.58 Pk 324 -21.2 55.78 - 74 -18.22 318 330 A
3 2.484 30.61 VAIT 324 -21.2 41.81 54 -12.19 - 318 330 A
4 2.484 30.87 VALT 324 -21.2 42.07 54 -11.93 - - 318 330 \

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11:UL FREMONT, 3m Chomber 26 Moy 2816 20:55:43
Rodioted Emissions 3-Meters
= Project Number: 16023388
18 Client Powerley LLC
Config EUT w/ AC Adapter
Mode :BT HARM 8PSK 2482
g5 Tested by:43575 05
8’:
E Peak Limit (dBulU/m
c 75
o
N
5 s
2 6
S Avg Limit (dBuU/m2
> 55
3
3
3 . 4
4 ok il " v T
M 3 AN "
35 vy o oA
>5
1 18 18
Frequency (GHz)
Range (@) REUABN  Ref/Atin  Det/Ava Type Sweep  Po ¥oupsilode Position Range (6> REUAUBI  Ref/Attn  Ust/Avg Type Swewp Pto F¥oups/liods Position
113 MCEB)/2k  181/18  PEAK/Pur Ag(RS)  Auto GBI X 8-36Adegs 3318 MC6B/3k 878 PEAKFar Avg(RND)  Auto T M 8-360degs H
BT_HARM_SPSK_2482.DAT 38315 26 Jun 2015 Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL

~UL FREMONT, 3m Chomber 26 Moy 2816 20:55:43
Rodioted Emissions 3-Meters

. ET?JEC§ Number : 16023388

ient:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT HARM 8PSK 2482
95 Tested by:43575 05

"

Peak Limit (dBulU/m

Avg Limit (dBuU/m2

(dBulU/m) Uertical

Frequency (GHz)

Range (6H2) REU/VBN  Ref/Atin  Dei/fvg Tupe Sueep Pt ¥5ups/flode  Fosition Range (6H2) REU/UBM  Ref/Aten Dot/Avg Tupe Pts  owps/Mode Fasition

BT_HARM _BPSK_2482.DAT 3@3915 26 Jun 2815 Rev 9.5 26 fApr 2816
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *1.308 29.2 Pk 29.8 -20.4 38.6 - - 74 -35.4 0-360 283 H
2 *1.2 29.61 Pk 29.2 -20.7 38.11 - - 74 -35.89 0-360 200 \%
3 *4.744 31.22 Pk 34.3 -28 37.52 - - 74 -36.48 0-360 200 H
4 *11.474 27.26 Pk 385 -20.1 45.66 - - 74 -28.34 0-360 200 H
5 *4.874 3138 Pk 34.2 -26.6 38.98 - - 74 -35.02 0-360 100 \
6 *12.013 26.88 Pk 39.1 -20.2 45.78 - - 74 -28.22 0-360 100 \%

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)

(dBuv) (dBuv/m)

*1.308 33.69 PKFH 29.8 -20.4 43.09 - - 74 -30.91 99 302 H
*1.306 226 VAIT 29.8 -20.7 317 54 -22.3 - - 99 302 H

*1.2 33.88 PKFH 29.2 -20.7 42.38 - 74 -31.62 61 189 \

*1.2 22.68 VALT 29.2 -20.8 31.08 54 -22.92 - 61 189 \
*4.745 35.47 PKFH 343 -28 41.77 - - 74 -32.23 353 212 H
*4.744 24.99 VAIT 343 -28 31.29 54 -22.71 - 353 212 H
*11.474 31.36 PKFH 385 -20.1 49.76 - 74 -24.24 146 100 H
*11.475 20.54 VAIT 385 -20.1 38.94 54 -15.06 - - 146 100 H
*4.873 35.4 PKFH 34.2 -26.6 43 - - 74 -31 331 375 \
*4.874 24.3 VALT 34.2 -26.6 319 54 -22.1 - - 331 375 \
*12.014 31.34 PKFH 39.1 -20.2 50.24 - 74 -23.76 41 380 \
*12.012 20.34 VAIT 39.1 -20.3 39.14 54 -14.86 - - 41 380 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz, VB=3 x RB, Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

MID CHANNEL HORIZONTAL
WI:UL FREMONT, 3m Chamber 26 May 2B16 22:28:84

Rodioted Emissions 3-Meters

Project Number: 16U23388
Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode:BT HARM 8PSK 2442
Tested by:43575 05

Peak Limit (dBulU/m

Avg Limit (dBulU/m2

(dBulU/m) Horizontal

18
Frequency (GHz)

Range (6Hz) RBU/BU  Ref/Atin Det/fvg Tupe Sucep
13 5

Pts  #Sups/Mode Position Range (GHz) RBU/VB
1H(-6dB) /30 87/18 PEAK/Pur Bvg(RMS)  Auto 6A81  MAXH }-36degs H 3:3-18

U Ref/fttn Dst/Avg Type
6B/ 87/B P

Sweep Pts  foups/Mods Fosition
PEAK/Pur fvg(RYS)  futo 18 MR 2-360degs

BT_HARM_BPSK_2442.DAT 38915 26 Jun 2815 Rev 9.5 26 Apr 2816

MID CHANNEL VERTICAL

~UL FREMONT, 3m Chomber 26 Moy 2816 22:28:84
: Rodioted Emissions 3-Meters

"

. ] ET“:JE@ Number : 16023388
; ient:Powerley LLC
; Config:EUT w/ AC Adapter
: Mode:BT HARM 8PSK 2442
95 ; Tested by:43575 0S

85

5 Peak Limit (dBulU/m

65

Avg Limit (dBuU/m2
55

(dBulU/m) Uertical

45

35

25

(12
Frequency (GHz)

Range (6Hz) REU/VEN  Rof/Atin  Dei/fvg Tupe Sueep Pto  ¥5ups/ode  Fosition Range (6Hz) REU/UB  Ref/Aten Det/Avg Tupe Sweep Pts  owps/Mode Fasition

BT _HARM 8PSK 2442 .DAT 363915 26 Jun 2@15 Rev 9.5 26 fApr 2816
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.311 30.23 Pk 29.8 -20.5 39.53 74 -34.47 0-360 287 H
2 *1.347 29.24 Pk 29.4 -20.3 38.34 74 -35.66 0-360 200 v
3 *4.836 3131 Pk 34.2 -27.1 38.41 74 -35.59 0-360 100 H
4 *11.696 26.32 Pk 389 -20.8 44.42 74 -29.58 0-360 100 H
5 *4.657 30.54 Pk 34.4 -27.9 37.04 74 -36.96 0-360 100 A
6 *12.012 25.95 Pk 39.1 -20.3 44.75 74 -29.25 0-360 100 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.309 33.11 PKFH 29.8 -20.3 42.61 - - 74 -31.39 186 231 H
*1.31 22.54 VAIT 29.8 -20.4 31.94 54 -22.06 - - 186 231 H
*1.348 33.67 PKFH 294 -20.3 42.77 - - 74 -31.23 320 168 )
*1.348 22.62 VALT 294 -20.3 31.72 54 -22.28 - - 320 168 )
*4.836 34.82 PKFH 34.2 -27.1 41.92 - - 74 -32.08 272 339 H
*4.835 24.07 VAIT 342 -27.1 31.17 54 -22.83 - - 272 339 H
*11.697 31.14 PKFH 38.9 -20.8 49.24 - - 74 -24.76 321 387 H
*11.698 20.42 VAIT 38.9 -20.8 38.52 54 -15.48 - 321 387 H
* 4.656 35.79 PKFH 344 -27.9 42.29 - - 74 -31.71 0 311 )
*4.657 24.6 VALT 344 -27.9 311 54 -22.9 - - 0 311 )
*12.011 31.43 PKFH 39.1 -20.3 50.23 - - 74 -23.77 124 326 )
*12.013 209 VAIT 39.1 -20.2 39.8 54 -14.2 124 326 "

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

PKFH - FHSS: RB=100k/1MHz, VB=3 x RB, Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

HIGH CHANNEL HORIZONTAL

<UL FREMONT, 3m Chamber

27 May 2816 BB:17:41

I

185

Project Number: 16023308

a5

Client:Pouerley LLC
Config:EUT w/ AC Adapter
Mode:BT HARM BPSK 2480
Tested by:43575 05

a5

Rodioted Emissions 3-Meters

(dBul/r

Peak Limit
75

65

Avg Limit (dBuU/m)

55

(dBuU/ml Horizontal

45

WMM
3|: "

18
Frequency (GHz)

Range (6Hz) RBU/VB
1-3 H

Ref/Atin  Det/Avg Type
HC-6dB)/38k  187/18

Swesp
PERK/Par Avg(RHS)  Auta

RBUAVBU

Pts ¥oupo/lods Fos
€88 1H(-6d8)/38

Ttion Range (6Hz)
I HAH B-3Bdegs H | 3:3-18

Ref/fittn  Det/Avg Typs Suer
8778 PEAK/Fur Avg(RNS) futo

- Pte  Foups/Mode Pasition
ok N

8-368degs H

BT_HARM_BPSK_2488.DAT 38915 26 Jun 2815

HIGH CHANNEL VERTICAL

Rev 9.5 26 Apr 2816

H:UL FREMONT, 3m Chomber

27 Moy 2016

BO:17:41

185

Project Number: 16023388

g5

Client:Powerley LLC
Config:EUT w/ AC Adapter
Mode ;BT HARM 8PSK 2488
Tested by:43575 05

85

Rodioted Emissions 3-Meters

Limit (dBuU/r

ear

75

65

Avg Limit (dBulU/m

55

(dBuU/m) Uertical

a5

35|

18
Frequency (GHz>

Range (62 REWUBW  Ref/Atin Det/Avg Tupe Sueep

Pts  #Swps/Mode Position Range (6Hz) RBUAVBY

Ref/fttn  Det/Avg Type Sueep

Pto  Foups/Mode  Fasition

BT_HARM BPSK_2480.DAT 36915 26 Jun 2615

Rev 9.5 26 Apr 2616
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.315 28.88 Pk 29.8 -20.3 38.38 74 -35.62 0-360 100 H
2 *1.554 29.87 Pk 27.9 -19.9 37.87 74 -36.13 0-360 200 \
4 *11.218 26.21 Pk 38.1 -19.9 44.41 74 -29.59 0-360 100 H
6 *12.285 26.81 Pk 39.2 -20.7 45.31 74 -28.69 0-360 100 \
5 *3.851 3232 Pk 33 -28.3 37.02 74 -36.98 0-360 100 \
3 *4.867 29.96 Pk 34.2 -26.6 37.56 74 -36.44 0-360 100 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.317 333 PKFH 29.7 -20.5 42.5 - 74 -315 158 322 H
*1.315 22.72 VALT 29.8 -20.3 32.22 54 -21.78 - - 158 322 H
*1.553 33.79 PKFH 27.9 -20 41.69 - - 74 -32.31 166 211 )
*1.555 22.92 VALT 27.9 -19.9 30.92 54 -23.08 - - 166 211 )
* 4.866 34.95 PKFH 342 -26.6 42.55 - - 74 -31.45 0 315 H
* 4.866 24.15 VAIT 342 -26.6 31.75 54 -22.25 - - 0 315 H
*11.218 31.24 PKFH 38.1 -19.9 49.44 - - 74 -24.56 46 351 H
*11.216 20.21 VALT 38.1 -20 38.31 54 -15.69 - - 46 351 H
*3.852 36.75 PKFH 33 -28.3 41.45 - - 74 -32.55 5 103 )
*3.851 2541 VALT 33 -28.3 30.11 54 -23.89 - - 5 103 )
*12.286 30.82 PKFH 39.2 -20.7 49.32 - - 74 -24.68 304 359 )
*12.287 20.01 VAIT 39.2 -20.7 38.51 54 -15.49 304 359 )

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

PKFH - FHSS: RB=1MHz, VB=3 x RB, Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Note: No other emissions detected above system noise floor from 18GHz to 26GHz.
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

9.3. WORST-CASE BELOW 1 GHz

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

LOW CHANNEL Horizontal

9:UL Fremont,5m Chomber B 27 Moy 2816 18:43:82
Rodioted Emissions - 3 Meters
= Project Number: 16023388
8 Client:Powerley LLC
Config EUT w/ AC Adapter
Mode BT Below 1GHz
75 Tested by:44350 JH
6|:
55
/_\E ’_
N
5 e RN & (W1
[4e]
o
35
”
25, f S
N%hwww“mwwﬁ Vw“mww o
- N T SR
LA W%
5
36 1668 18686
Frequency (MHz)
Range (F2) REUABN  Ref/Atin  Det/Avg Tupe Sweep  Pho Foups/lode Position Range () REUABI  Ref/Attn  Det/Ava Type Swep  Pls Fopaliods Position
1:38-208 128(-68)/ 1M 57/18 PERK/LogPar-Video  Auto 4801 VA 8-6Adegs H | 3:286-1090 128K(-68) /1N 57/18 PEAK/LogPur-Video  Auto 8681 HAG 8-360degs H
BT BelowlGhz.DAT 38315 15 Jul 2814 Rev 9.5 26 Apr 28

LOW CHANNEL Vertical
l:UL Fremont,5m Chomber B 27 May 2816 18:43:82
Rodiated Emissions - 3 Meters

Project Number: 16023380
85 Client:Powsrley LLC
Config:EUT w/ AC Adapter
Mode :BT Below |GHz

75 Tested by:44358 JH

9

65

55

5 -
4 APk TaB Ul m

(dBulU/m)

35

[=1E] 1800

Frequency (MHz)

Range (FHz) RBU/BN  Ref/Atin Det/fvy Tups Sucep Pte  ¥oups/fode Position Range (Hz) ROU/UB  Rof/Atn Dot/Avg Tupe Sueep Pts  Fowps/Mode Fosition

BT _BelowiGhz.DAT 38915 15 Jul 2614 Rev 8.5 26 Apr 201
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REPORT NO: 16U23300-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

Trace Markers

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)
5 *133.7 30.42 Pk 17.6 -27.8 20.22 43.52 -23.3 0-360 200 H
1 30.0425 34.59 Pk 25.2 -28.8 30.99 40 -9.01 0-360 100 Vv
2 51.335 44.47 Pk 11.2 -28.5 27.17 40 -12.83 0-360 100 Vv
3 53.9275 45.37 Pk 11 -28.5 27.87 40 -12.13 0-360 100 \
4 92.2625 34.33 Pk 12.2 -28.2 18.33 43.52 -25.19 0-360 100 \
6 157.5 32.54 Pk 16.2 -27.4 21.34 43.52 -22.18 0-360 100 \

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

Pk - Peak detector
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REPORT NO: 16U23300-E3V2 DATE: J
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)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16U23300-E3V2
FCC ID: 2AHFD-N109A911

IC: 21573-482A2

6 WORST EMISSIONS

LINE 1 RESULTS

UL Fremont, CA CE

Room

27 May 2016

21:57:08

Conducted RFI Uoltage

Project No: 16023300
Client Nome:Powerley LLC
Mode|/Device:EUT w/ AC Adapter, BT
Test Uslt/Freq: |2BUAC/6BHz
Test By:43575 03

dBulU Line-L1

.15

1

Frequency (MHz)

Range (MHz)
1053

REl/UBY

ke (-6dB) /-

Ref/Attn Det/Avg Mode
82/18 0p/Ca

5upe/tode  Lobel Range CHHz) RBL/UBY
Line-L

Sueep Pis
18/2.25KkHz  13.3% 1ARIT

Ref/fttn  Det/Avg Mode

Sucep

Pts

#5ups/Mode  Label

BT _ACLine DAT 36915 24 Feb 2616

Rev 9.5 26 May 2815

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-E3V2 DATE: J
FCC ID: 2AHFD-N109A911 IC: 21573-482A2

LINE 2 RESULTS

UL Fremont, CA CE Room 27 May 2816 21:57:00
Conducted RFI Uoltaoge

Project No: 16023308

Client Name:Powerley LLC
Mode|/Device: EUT w/ AC Adepter, BT
Test Uolt/Freq: 128UAC/6BH=

Test By:43575 0S

dBulU Line-L2

Frequency (MHz)

Range (MHz) REU/UBU Ref/Attn Det/Avg Mode weey s tSups/Mode Lobel Range (MHz) RBL/UBL Ref/Attn  Det/Avg Mode ey s #Sups/Mode Label

BT_ACLine . DAT 30915 24 Feb 26816 5 26 May 2815

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T24 1L L2 LC Cables Limiter (dB) Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 2&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuvV

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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