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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ELECSYS CORPORATION
846 N. Mart-Way Court
Olathe, KS 66061

EUT DESCRIPTION: 802.15.4 MODEM MODULE
MODEL.: 02-0084-00
SERIAL NUMBER: SAMPLE Q
DATE TESTED: March 12 — 23, 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 revision 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:
M &é@z S e

CHARLES VERGONIO ROLLY ALEGRE
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WISE ENGINEER WISE LAB EMC TECHNICIAN
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
X] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.

Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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

Page 6 of 61

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz +3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23dB
Radiated Disturbance, 18 to 26 GHz +5.30 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 an 802.15.4 MODEM MODULE.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2415-2470 ZIGBEE 18.12 64.86

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an RP-SMA Omni antenna, with a maximum gain of 4dBi and SMT PIFA
antenna, with a maximum gain of 1.5dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit on the channel with higher output power as worst-case scenario.

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

SUPPORT EQUIPMENT

DC Power Supply Sorensen XT 15-4 N/A N/A
Laptop Lenovo T430 N/A N/A
1/0 CABLES
1 Data 1 usB Unshielded |1.2 N/A
2 Power 1 Banana Unshielded 1.5 N/A
TEST SETUP

The EUT is setup as a stand-alone device.
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SETUP DIAGRAM FOR TESTS

Power Source

Page 10 of 61

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer Model T Number |Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences |JB1 130 09/01/16
Antenna, Horn, 18GHz ETS Lindgren 3117 863 04/10/16
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 447 05/12/16
Antenna Loop, 30 MHz EMCO 6502 243 12/08/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 88 04/07/16
RF Preamplifier, 1GHz - 26.5GHz HP 84498 404 06/29/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 123 10/22/16
Spectrum Analyzer, PXA, 3 Hz to 44 GHz Keysight N9030A 906 03/03/17
EMI Test Receiver, 9 KHz to 7 GHz Rohde & Schwarz|ECSI7 284 09/10/16
Peak Power Meter Agilent / HP N1914A 254 06/08/16
Peak / Average Power Sensor Keysight E9327A 117 03/09/17
Reject Filter, 2.4GHz Micro-Tronics BRM50702 160 CNR
Low Pass Filter 5GHz Micro-Tronics LPS17541 417 05/04/16
High Pass Filter 6GHz Micro-Tronics HPS17542 893 04/25/16
High Pass Filter 3GHz Micro-Tronics HPS17543 898 04/25/16
LISN, 30 MHz Ficher FCC-LISN-50/250 (1310 9/16/2016
Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 3.9.1, Dec 28, 2015
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7. SUMMARY TABLE

i Segﬁ)i(s) M R A TestLimit | o 1% 0 | Rooult
1(2')%3)7 RSS_SZ'_2147 Occupied Bandwidth (6dB) >500KHz Pass
a4y () | RSS24755 | GO O o 20080 Pass
15.247 R%.S‘l-iﬁ TX conducted output power <30dBm Conducted Pass
15.247 RSS2t | psD <8dBm Pass
15.207 (a) | RSS-GEN 8.8 | AC Power Line conducted Section 10 Pass
11%22%% RS: é%EN Radiated Spurious Emission < 54dBuV/m Radiated Pass
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8. ANTENNA PORT TEST RESULTS
8.1. ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

RESULTS
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period [Duty Cycle Duty Duty Cycle 1/T
B X Cycle |Correction Factor [ Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
ZIGBEE 4.26 5.32 0.80 80.14% 0.96 0.235
DUTY CYCLE PLOTS
L RF 50 5 oC SEMSE:INT ALIGN AUTO 12:55:32 AM Mar 12, 2016
| #Avg Type: RMS TRACE[1 23 4 5 6 Frequency
" Trig: Free Run TPE | Wbt oot
oo ow . Atten: 10 dB DET|/F NNNHMN
AMKr3 5.316 ms Auto Tune
19gBidiv__Ref 106.99 dBuv -0.08 dB|
g7.o
142 3Ad Center Freq
a7.0 2.440000000 GHz
7o i}
oo StartFreq
570 2.440000000 GHz
o . et
. Stop Freq
2.440000000 GHz
17.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 NMHz #VBW 50 MHz Sweep 12.00 ms (1001 pts) 8.000000 MHz
sclf % T v | FUNCTION [ FUMCTION'wWIDTH FUNCTION VALUE
1] A2 t [tA) 4.260 ms|(A) 0.02 dB
2] F t 840.0 us 83.07 dBuv
3 a4 t [A) 5.316 ms|(A) 0.08 dB
Al F t 840.0 us 83.07 dBuv
5
6
7
8
9
10
11
£ >

MSG STATUS

NOTE: --
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8.2. 6 dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)
IC RSS-247 5.2.1

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

TEST PROCEDURE

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

RESULTS
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8.2.1. 6 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

—
Keysight Spectrum Analyzes - APl 3(D1616)45258, Conducted B

= | o [l
L R AL AT0 2510 A I e
ICenter Freq 2.415000000 GHz | #Avg Type: RMS TRacE[ 3755 requency
PNO: Wide —— Trig: Free Run
IFGain:Low Atten: 20 dB
AMKr 1.374 MHz Auto Tune|
Ref Offset 10.1 dB - - phr—
10 de/diy  Ref 20,00 dBm 0.64 dB
Log
1A2 Center Freq
"v< i W . 2415000000 GHz,
i i,
o StartFreq
Channel Frequency 6 dB Bandwidth 2413500000 Gz
(MHz) (MHz) p—
2416500000 GHz|
Low 2415 1.374
H CF Stey
Middle 2440 1.551 0gcomn
laute Man|
High 2470 1.560
Freq Offset|
0 Hz|
Center 2.415000 GHz Span 3.000 MHz
#Res B 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsa s
— —
Keysight Spectrum Analyzer - AP 3(D31616)452%8, Conducted B == Keysight Spectrum Analyzer - APl 3[031616) 45258, Conducted B o || s
A T iAo (s bz anie [ L % Ts0p 0 AL AT0 04483 A ;
Center Freq 2.440000000 GHz ] #Avg Type: RS mace[ 5 o |  Frequency Center Freq 2.470000000 GHz ] #avg Type: RS = reauency
PNO: Wide —+ Trig: Free Run el PNO: Wide —+ Trig: Free Run
IFGain:Low Atten: 20 dB o IFGain:Low Atten: 20 dB
AMEKr1 1.551 MHZ Auto Tune AMEKr1 1.560 MHz Auto Tune|
Ref Offset 10.1 dB - - i~ Ref Offset 10.1 dB - "AAE AR
10 dBidlv  Ref 20.00 dBm -0.03 dB j0deidyRef 20.00 dBm 0.15 dB
a og
x 142 Center Freq . Center Freq
NN, i W e, . [iv] o
L VTL A A . M ’ 2.440000000 GHz Wi TS, 4 2.470000000 GHz
AT I el Pavd Y
t : —
! StartFreq StartFreq
. 2438500000 GHz 2.468500000 GHz
Stop Freq StopFreq
2441500000 GHz 2471500000 GHz|
CF Step CF Step,
300.000 kHz 300,000 kHz,
laute Man laute Man|
FreqOffset Freq Offset|
0Hz 0 Hz|
Center 2.440000 GHz Span 3.000 MHz Center 2.470000 GHz Span 3.000 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pIsH [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pIsH
s [ = Tgsrams,
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8.3. 99% BANDWIDTH
LIMITS
None; for reporting purposes only.

TEST PROCEDURE

Refer to KDB558074 D01 DTS Meas Guidance v03r04: The transmitter output is connected to
the spectrum analyzer. The RBW is set to 1% to 3% of the 99 % bandwidth and to 1% of the
span. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS
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8.3.1.99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2415 2.275

—
hysyclipemm&nlp_u AP STLG16L45258, Conducted 8

Cemer Freq 2 415000000 GHz

04:26:23 AM Mar 22, 2016
Radio 5td: None

| CenmerFreq 2415000000 GHz

Trig: Free Run ‘Avg|Hold: 1001100

#FGain:Low #Atten: 30 dB Radio Device: BTS

SRER=

Frequency

Ref Offset 10.1 dB

0 dBidiv Ref 20.00 dBm
og

Center Freq
24415000000 GHz,

Center 2.415 GHz Span 5 MHz

Middle 2440 2.287 es BW 33 kHz #VBW 100 kHz Sweep 1387 ms|| ook SteP
Man
. Occupied Bandwidth Total Power 21.9 dBm —
High 2470 2.332 a7 MH
. z Freq Offset
Transmit Freq Error 45.968 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 4.007 MHz x dB -26.00 dB
usa gans
— ——
xpﬂmmmam mamameusm Conducted B RN~ hﬁoﬂspemmawu mmmm:_uua Conducted B o | o s
F g 03:56:03 AM Mar22, 2016 z 04:47:32 40 Man 22, 2016 Frequency
C F L“DOODODU GHz Radio Std: N 9 ¥ Ci Fi znnwma GHz Radio Std: N
Center Freq 2 440000000 GHz — \ T;:"FVN':;M g Hold: 1001100 ia one Cemer Freq 2 4?0000000 GHz | T;:*;"ﬁgu" v Hold: 1001100 io one
MFGoinow — #Atten: 30 dB Radio Device: BTS #FGainlow  #Atten: 30dB Radio Device: BTS
Ref Offset 10.1 dB Ref Offset 10.1 dB
0 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log o9
Center Freq Center Freq
2.440000000 GHz, 24470000000 GHz,
Center 2.44 GHz Span 5 MHz CF Stey Center 2.47 GHz Span 5 MHz CF Ste|
#Res BW 33 kHz #VBW 100 kHz Sweep 13.87 ms 00,0001 es BW 39 kHz #VBW 120 kHz Sweep 9.933 ms| 000001
lAuto Man, laute Man
Occupied Bandwidth Total Power 24.0 dBm Occupied Bandwidth Total Power 21.8 dBm
2.2868 MHz FreqOffset 2.3315 MHz FreqOffset
Transmit Freq Error 42.219 kHz % of OBW Power  99.00 % DHz Transmit Freq Error 31.553 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 4.020 MHz x dB -26.00 dB x dB Bandwidth 3.824 MHz x dB -26.00 dB
- L usa [N
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

8.4. OUTPUT POWER
LIMITS

FCC §15.247 (b)
IC RSS-247 5.4.4

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

TEST PROCEDURE

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

RESULTS
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

8.4.1. OUTPUT POWER PLOTS

TEST RESULT TABLE

LOW CHANNEL

o |

Keysight Spectrum Analyzes - w?n
T = s
Center Freq 2.415000000 GHz

v Type: RMS Frequency
PNG: Tast —+= Trig: Free Run ‘Avg|Hold: 100/100
IFGain-Low Anen: 30 dB
Auto Tune
Ref Offset 10.1 dB.
10 dBidiv Ref 30.00 dBm
e
Center Freq
— " ¢ 2.415000000 GHz:
ch | Frequency Output Limit | Margin
anne
(MHz) Power (dBm) | (dBm) (dB) StartFreq
2.410000000 GHz:
Low 2415 18.120 30 -11.88
Middle 2440 18.022 30 -11.978 StopFreq
High 2470 18.039 30 |-11.961 2420000000 GHz
CF Step.
1.000000 MHz
Auto. Man
Freq Offset
OHz
Center 2.415000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.000 ms (1001 pts)
s Tysrarus
B Keysight Spectnum Analyzes - Swept 54 o | o Keysight Spectrum Analyzes - Swept A ol@
+ = . e T + = e e
enter Freq 2.440000000 GHz ) #hug Type: RMS Frequmney, Center Freq 2.470000000 GHz ) #Aug Type: RMS Frequency
FNO Fasi —»= Trig: Free Run Avg|Hold: 100/100 PNG: Fast —»~ Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB IFGain:Low Atten: 30 dB
Auto Tune Auto Tune
Ref Offset 10.1 4B Ref Offset 10.1 dB.
10 dBrdiv Ref 30.00 dBm 10 dBrdiv Ref 30.00 dBm
Center Freq Center Freq
L 2.440000000 GHz ¢ 2.470000000 GHz
StartFreq StartFreq
2.435000000 GHz: 2.485000000 GHz.
Stop Freq Stop Freq
2.445000000 GHz 2.475000000 GHz.
CF Step. CF Step.
1000000 MHz 1000000 MHz
Auto. Man Auto. Man
Freq Offset Freq Offset
0Hz 0Hz
Center 2.440000 GHz Span 10.00 MHz Center 2.470000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
sc [ sc Iysanus

NOTE:
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016

IC ID: 12222A-02008400

8.5. AVERAGE POWER
LIMITS
None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.1 dB (including 10 dB pad and 0.6 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Frequency Average Power
Channel (MHz2) (dBm)
Low 2415 18.05
Middle 2440 18.00
High 2470 18.02

NOTE: --
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
IC RSS-247 5.2.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r04.

RESULTS
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

8.6.1. POWER SPECTRAL DENSITY PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

——
‘Keysight Spectrum Analyzer - AP 3031616, 15258, Conducted B ==
E L ¥ 509D ENSEINT ALIGH ATO 0238220 AM Mar23, 2016 Frequency
#Avg Type: RMS TRACE[T 2325 6
e a1 1010 G,,ﬁg,me _._1 Trig: Fres Run Av:‘\,ﬂo‘\'rluﬂo TrEE (M
IFGain:Low Atten: 30 dB oerlP
Auto Tune
Ref Offset 10.1 dB.
10 deidiv - Ref 30,00 dBm
Log
Center Freq
Ch | Frequency PSD Limit Margin 2416000000 6Kz
anne
(MHz) (dBm) (dBm) (dB) 4 startfreq
2.413500000 GHz
|
Low 2415 3.368 8 -4.632 StopFreq
2416500000 GHz
Middle 2440 4.229 -3.771
CF Step
H 300000 kH;
High 2470 3.619 -4.381 o wan
FreqOffset
0Hz
Center 2.415000 GHz ‘Span 3.000 MHz,
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts)
s =
— —
‘Keysight Spectrum Analyzer - APw 3[D31615)452%, Conducted B == ‘Keysight Spectrum Analyzer - AP 3031616, 15258, Conducted B ==
E L ¥ 509D 02:36:24 AM Mar 23, 2016 Frequency E L ¥ 509D ENSEINT ALIGH ATO[02:19:24 AMMar23, 2016 Frequency
: TRACE[T- 3 15 & #Avg Type: RMS RAcE[TZ 315 6
SRR (00O G.?jﬁ Wide _,_I Trig: Free Run Av:‘\,ﬂo‘\'rwﬂo TYEIM SRR\ 000N G,,ﬂg,w‘de +.1 Trig: Fres Run Av:‘\,ﬂo‘\'rvww TYRE(M
\FGain-Low Atten: 30 dB oelP IFGain:Low Atten: 30 dB oetl®
Auto Tune Auto Tune
Ref Offset 10.1 dB. Ref Offset 10.1 dB.
10 dBidiv  Ref 30.00 dBm 10 deidiv - Ref 30,00 dBm
Log Log
CenterFreq CenterFreq
2.440000000 GHz 2.470000000 GHz
[ StartFreq [} StartFreq
2438500000 GHz 2.468500000 GHz
Stop Freq Stop Freq
2441500000 GHz 2471600000 GHz
CF Step CF Step
300,000 kHz 300,000 kHz
Auto Man Auto Man
FreqOffset FreqOffset
0Hz 0Hz
Center 2.440000 GHz ‘Span 3.000 MHz Center 2470000 GHz ‘Span 3.000 MHz,
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts), [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts)
heco = heco =

NOTE:
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

8.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

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

TEST PROCEDURE

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

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

RESULTS
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

8.7.1. BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE

eght Spectum Ay - oot DIGLGL 525, Comucted To | ] Kerbt Sy Ay - AP JTIOHSER,Cordoindd e
L : SENSE i wre i 215 o lmass 5
Frequency Frequency
Center Freq ZA00000000 GHz | g Type NS g Type: RS
BN Rg erA e ) e ) PNO- Fast T Trig: FreeRun Avg|Hold:>100/100 emar ] 2483 ol z o Fast T Trig: Free Run AvglHold:>1001100
\FGain-Low © Amen: 30 6B \Fointon T Amen: 30 4B
a0 = Auto Tune| —— Auto Tune|
Ref Offset 10.1 dB Mja2:2 €080 Gz Ref Offset 10.1 d8 Mkr2 2.4
1048y Ref 30,00 dBm -39.852 dBm)| 10 deidiv__Ref 30.00 dBm i
Log Log
Center Freq| Center Freq

2.400000000 GHz| 2483500000 GHz|

StartFreq StartFreq|
2375000000 GHz| T 2458500000 GHz|
OF ¢
4 i i I 1 | ]
o Lol Wiop Freg I v PR P PPN Hlop e/
2425000000 GHz| | 2508500000 GHz|
Center 2.40000 GHz Span 50.00 MHz| CF Step Center 2.48350 GHz Span 50.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.867 ms (1001 pts) 5000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.867 ms (1001 pts] 5000000 MHz|
Aute M: |Auts M
Jurtmonel RSl XL Y] FUNCTION ] FUNCTION WIDTHL FUNCTION WilUE i) = 2 [walmoceltrelscLL XL L FUNCTION | FUNCTION WIDTH] FUNCTION vALUE TRy 2 ch
it N 1 Zitoooch:  3osezanm bz N HRndE SRR
3 4 : daem FreqOffset| 3 485 61 GHz 76 dBm Freq Offset
4 0 Hz| 4 0 Hz|
) &
6 5
7 7
] 8
9 ]
10 10
it "
juso gsrans wsa fpsrans

MID CHANNEL REFERENCE LOW CHANNEL SPURIOUS

Tosa e Pt SUSIELR (525, Conucten B T e wmﬂmm:wms e
SE o Jo1:40:26 ] | SENSEIN AUTO l)z]lll( 2016
antsr Fraq 244000000 T 5| Frequency i Froq 13.015000000 GHz ] v Type:RMS sg|  Frequancy
e Trig: FreeRun s PHG: Fasr == Trig: Free Run T

Wide Ty
IFGain:Low Atten: 30 dB IFGain:L ow #Atten: 20 dB
Auto Tune|

Aute Tune|

Ref Offset 10.1 dB Ref Offset 101 dB
10 gsvaiv Ref 30,00 dBm 10 dBidiv__Ref 20.10 dB:
Log Log o
Center Freq| Center Freq
[ 2.440000000 GHz 13.015000000 GHz|
StartFreq| StartFreq
2.435000000 GHz| 30.000000 MHz|
| G
StopFreq ; | || ) " Stop Freq|
2445000000 GHz| - 26000000000 GHz|
CF Step Center 13.02 GHz Span 25.97 GHz| CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
lAuto Man| lauta. Man|
|[evoodirdlsal X 1V T FUNCTON T FUMconwoTH] __FuncrionvaLue Y
PET e sman
1 4l 2 1 dBm
FreqOffset| 3N 1 7.245 0 GHz 50,865 dBm FreqOffset|
0Hz] -s N 1 9,668 4 GHz 5147 dBm OHz
H .
7
8
9
Center 2.440000 GHz ‘Span 10.00 MHz. -
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 7
- [r—— o s,
T — [ T —— [
SENSE:INT] TO [02:28:27 SENSE:INT] 1 AIGN AUTO 2
nier Freq 13015000000 Gz 840 Type: RS Frequency i Froq 13.015000000 GHz ] #Avg Type: RMS Frequency
PO Fos o= Trig: Free Run HO: Fas = Trig: Free Run
IFGoin:Low  #Aften: 20 0B IFGainlow  #Atien: 20 d8
Auto Tune| = Auto Tune|
Ref Offset 10.1 6B Ref Offset 10.1 dB Mkrd 9.878 5 GHZ
10 deidiv__Ref 20.10 dBi 10 dB/div__Ref 20.10 dBi -50.56 dBm|
Log = Log -
Center Freq Center Freq
13.015000000 GHz| 13.015000000 GHz|
StartFreq| StartFreq
30.000000 MHz| 30.000000 MHz|
4 4
¢r IR
PAS ity Stop Freq| ] Stop Freq|
— — 26 000000000 GHz| o dod 26000000000 GHz|
Center 13.02 GHz Span 25.97 GHz CF Step Center 13.02 GHz Span 25.97 GHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2587000000 GHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Aute M: |Auts M
Juirtmonel RSl X L] FUNCTION ] FUNCTION WIDTHL FUNCTION WilUE g i 2 [walmoceltrelscLl X L L FUNCTION | FUNCTION WIDTH] FUNCTION vALUE TRy e ch
1N [ 24400 GHz 13.01dBm 1N 1 24700 GHz 11.68 dBm
2 N f 48800 GHz -62.62 dBm 2 N 11 4940 0 GHz 6247 dBm
3N T 73200 GHz -62.17 dBm FreqOffset| 3N 1 7.410 0 GHz 6134 dBm FreqOffset|
-5 N r 97684 GHz -52.33 dBm 0Hz] -s N 1 98786 GHz -50.56 dBm OHz
5 I 5 |
7 7
8 8
9 9
10 10
1" "

fhsmns

[

NOTE:--
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REPORT NO: 16U23023-E1V3

FCC ID: 2ABOY-02008400

MODEL NUMBER: 02-0084-00

DATE: 4/5/2016

IC ID: 12222A-02008400

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak and average measurements.

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: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

9.1. TRANSMITTER ABOVE 1 GHz EXTERNAL MCX ANTENNA
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZI:LlL Fremont,5m Chomber A 19 Mar 2816 Bz2:38:39
Restricted Bandedge
= Project Number: 16023823
1 Client:Elecsys
Config:EUT w/ Power Supply
Mode: Zighee BE_2415
195 Tested by:33005 RA |
|
95 /
/ '
85 |
/

‘e .

£ Peak Limit CdBuU/m h ‘ /

3 75 | i
65l [ —— I IR Y| P e JJJ, m WM
55 ’Mﬂ‘ B R I | § " JEANE L ! H N""M

‘ : 3 M,M v
45 i | | A Ll
TSN N AR A ‘\ IR, hJ lHl Ui, \ML‘.W N»LM
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6H2) REU/UB  Ref/Atin Det/Avg Tupe Sucep Pls  ¥oups/fods Position Range (GH) REWUBU  Ref/fttn Dot/Avg Typs Sweep  Pto 5upe/lode Position
1:2.31=2.415 1M(-6dB) /3M 189/12 PEAK/Pur Avg(RMS)  2Bmeec(futo) 8@ MAXH 29 degs H 2,31 415 1MC-6cB)/3M 189/12 AUER/Pur Avg(RMS) 2Bmsec(huto) 8081 18BTAVG 23 dags
Low CH Bandedgs ~ H.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 *2.383 61.14 Pk 322 -19.9 0 73.44 - - 74 -.56 29 129 H
4 *2.383 39.82 RMS 322 -19.9 .96 53.08 54 -.92 - - 29 129 H
1 *2.39 46.28 Pk 323 -19.9 0 58.68 - - 74 -15.32 29 129 H
3 *2.39 322 RMS 323 -19.9 .96 45.56 54 -8.44 - - 29 129 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3

FCC ID: 2ABOY-0200840

0

MODEL NUMBER: 02-0084-00

IC

DATE: 4/5/2016
ID: 12222A-02008400

VERTICAL PEAK AND AVERAGE PLOT

_UL Fremont,5m Chamber A

19 Mar 2816 82:28:01

12
Restricted Bandedge
15 F’m.:Jsct Number: 16023823
Client:Elecsys
Config:EUT w/ Power Supply
Mode:Zigbee_BE_2415
195 Tested by:39085 RA
95 { -
85 y\r
N Peak Limjt CdBul/m) | v
3 75 /
Q v
i : g
- : LAVaN
sl Avaroadliimie gdbuym Il il T 1 e b
|
PR 1T 1 O TR R ORATEL W
45 W ; L " P
: : o 3
; i o
35
2. 31 18 .5MH=z/

Frequency (GHz)

2.415

Runge (GHz) RBU/UBY Ref/Attn Dat/ﬂvg Tgpe Sueep Pta  #Sups/Mode  Position Nunge (GHz) RBUW/UBU Ref/Attn DeL/ﬂvg T!pe Sueep Pts  #Sups/Mode  Position
2 418 M(-6dB) /M /1 PEAK 5 (RMS; n ibo) 821 MAKE o
Low CH Bandedge - U.TST 38915 28 Dec 2815 Rev 8.5 24 Jun 2815
Trace Markers
Marker Frequency Meter Det AF T346 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *2.383 54.21 Pk 32.2 -19.9 0 66.51 - - 74 -7.49 34 132 \
4 *2.383 30.54 RMS 32.2 -19.9 .96 43.8 54 -10.2 - - 34 132 \
1 *2.39 38.32 Pk 323 -19.9 0 50.72 - 74 -23.28 34 132 \%
3 *2.39 27.71 RMS 323 -19.9 .96 41.07 54 -12.93 - 34 132 \%

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:\_”_ Fremont,5m Chamber A 14 Mor 2016 16:48: 14
Restricted Bondedge
Project Number:16U23823
115 & Client:Elecsys
Config:EUT only (Somple Q)
Mode : 2476MHz Horizontal
195 I Tested by:43574
) / | \\
85 / \
,_E\ /
= [Hh ,//} \ i Peak Limit (dBuU/m
> 75H J
: Y
@
z W ﬂ
65 N \|m “Nh‘
(f .\«L« 1
Ty i C )/ m)
55 W “\‘.vm N ) 3 /m ‘|| | il I
"
a5 Al
% | -
3:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) RBU/UBU  Ref/Atin  Det/Avg Tpe Seeep Pte #wpe/ode  Fosition Ronge (GH2) RBU/UBL  Ref/Atin  Det/Avg Tups Suesp Pte #Supe/fiode  Fosition
1:2.46°2.563  IMC-6dB)/3M  109/12  PEAK/Par Pvg(RMS)  ZBnsec(huto) G081 MAXH 194 degs | 2:2.4672.563  {M(-6dB)/3M 189/12  AVER/Pur Avg(RNS) 2Bnsec(huto) 9081 1BBTAUG 194 degs 350
High CH Bandedge — H.TST 38315 28 Dec 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 48.57 Pk 324 -20 0 60.97 - - 74 -13.03 194 350 H
2 *2.487 59.13 Pk 325 -20 0 71.63 - - 74 -2.37 194 350 H
3 *2.484 33.94 RMS 324 -20 .96 473 54 6.7 - - 194 350 H
4 *2.486 35.72 RMS 325 -20 .96 49.18 54 -4.82 - - 194 350 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

VERTICAL PEAK AND AVERAGE PLOT

| o5l Fremont Sn Chamber 14 Mar 2816  16:48:17
{ Restricted Bondedge
- [ Project Number: 16023823
I -t Client:Elecsys
: Config:EUT only (Sample @
Mode : 2478MHz Vertical
185 | Tested by:43574
f \
\
|
=
9 N
/ \
85 f
7 b
2 o \\
Y I Wi P;cxk Limit CdBuU/im
> 7; /- L, |
2 NS
- ad ' L
— Wi N
[={o] m— "’JA % ‘ 1
\ :
i
ave il ALl mp) | ‘
Pl - "L (X i L L E Wy gt Ll
55 g : - — i EH T
45 - 5 i :
35
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Rangs (GHz) RBU/UB Ref/Attn  Det/fvg Tupe Sueep Fte #Sups/Mode FPosition Range (6Hz) RB/UBM Ref/Atin  Det/fvg Type Susep Pte #Supe/Mode Fosition
2.46-2.563 H(-6B)/3 B9/12  PEAK/Par Rug(RUS)  2Bmsec(Auto) 8081  MAX 35 dega
High CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 20815
Trace Markers
Marker Frequency Meter Det AF T346 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 51.06 Pk 324 20 0 63.46 E B 74 1054 355 335 v
2 *2.486 60.75 Pk 325 20 0 73.25 E B 74 75 355 335 v
3 *2.484 35.57 RMS 324 20 96 48.93 54 5.07 - - 355 335 v
4 *2.487 38.61 RMS 325 20 96 52.07 54 1.93 - B 355 335 v

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| M:UL Fremont,5m Chamber A 19 Mar 2816 08:46:16
Rodioted Emissions 3-Meters
Project Number: 16U23823
185 ;
Client:Elecsys
Config EUT w/ Power Supply
Mode:Zigbee _HARM_2415_Ext Ant
g5 | Tested by:39885 RA
BK
Peok Limit (dBul/m
75
<
S s :
[as}
el N i 3
~ Avg Limit (dBul/m) o
55 I
I a
° M
A L
Ll AN
35 " M e ‘WM‘M‘WV B -
25
1 8 18
Frequency (GHz)
Fange (6Hz) REUUBU  Ref/Attn Det/fvg Tuype Sucep Pls fups/fiods FPosition Range (Gfi) RBWABH  Ref/Attn  Det/Avg Type Secep Pts Hups/fiods  FPosition
1:1-3 N-6d8)/30k  187/18  PEAK/Pur vg(RHS)  7Tmsec(huto) BBA1  HAXH B-36Bdegs H | 3:3-18 MG-6B)/30k  BI/B  PERK/Pur hvgRMS)  Sdnsec(Auto) I8k HAXH 8-368degs H
FCC Port{5C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below th

e specification limit.
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

LOW CHANNEL VERTICAL

! WKUL Fremont,5m Chamber A 19 Mar 2B16 88:46:16
Rodioted Emissions 3-Meters
185 Pr‘?\ject Number: 16023823
Client:Elecsys
Config:EUT w/ Power Supply
Mode:Zigbes_HARM_2415_Ext Ant
g5 Tested by:39885 RA
8‘:
Peak Limit (dBul/m)
75
‘e
3 s
! 6
o 2
~ Avg Limit (dBuU/m) o 4
55 1 Q
4’:
BK
25
1 18 18
Frequency (GHz)
Range (6H2) REW/UB  Ref/Aitn Det/Avg Type Sucp Pis fows/fode Fosition Ronge (GHz) REWUBW  Fef/Attn  Dot/Avg Tupe Sucep Pis H5ups/Mode  Fosition
FCC Part{5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
6 *2.384 51.03 Pk 322 -19.9 0 63.33 - - 74 -10.67 0-360 201 H
7 *14.494 3391 Pk 39.5 -22.1 0 51.31 - - 74 -22.69 0-360 100 H
1 *4.829 49.38 Pk 34.3 -29.5 0 54.18 - - 74 -19.82 0-360 100 \%
4 *12.078 40.32 Pk 389 -223 0 56.92 - - 74 -17.08 0-360 100 \
2 7.244 49.64 Pk 35.7 -26.5 0 58.84 - - - - 0-360 100 \
3 7.246 48.68 Pk 35.7 -26.5 0 57.88 - - - - 0-360 100 H
5 9.662 39.08 Pk 36.6 -23.3 0 52.38 - - - - 0-360 100 H

*

- indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T346 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (db/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*2.385 34.14 PK2 32.2 -19.9 0 46.44 - - 74 -27.56 22 129 H
*2.382 31.97 MAv1 322 -19.9 .96 45.23 54 -8.77 - - 22 129 H
*14.493 3231 PK2 39.5 -22.1 0 49.71 - - 74 -24.29 301 100 H
*14.493 26.37 MAv1 39.5 -22.1 .96 44.73 54 -9.27 - - 301 100 H
*4.831 38.04 PK2 343 -29.5 0 42.84 - - 74 -31.16 214 119 v
*4.831 41.32 MAv1 343 -29.5 .96 47.08 54 -6.92 - - 214 119 Vv
*12.077 32.66 PK2 38.9 -22.3 0 49.26 - - 74 -24.74 178 110 \
*12.078 31.46 MAv1 38.9 -22.3 .96 49.02 54 -4.98 - - 178 110 \
7.244 35.86 PK2 35.7 -26.5 0 45.06 - - 74 -28.94 136 109 \
7.247 36.37 PK2 35.7 -26.5 0 45.57 - - 74 -28.43 347 278 H
9.658 32.37 PK2 36.6 -23.4 0 45.57 - - 74 -28.43 237 299 H

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

MID CHANNEL HORIZONTAL

~UL Fremont,5m Chomber A 18 Mar 2816 21:00:41

I

Rodioted Emissions 3-Meters

. Project Number: 16123623
ient Elecsys

Config:EUT w/ Pouer Supply

Mode:Zigbes_HARM_244B_Ext Ant

95 Tested by:33085 RA

85

Peak Limit CdBulU/m)
75

. |

(dBulU/m3

0—
w

Avg Limit (dBuV/m)
55

2

g

|
e

25

»j«wwww

I ] !
Frequency (GHz)

Range (6H2) REWUBW  Ref/Aitn Dst/Avg Type Suecp Pis fows/fode Fosition
) 1M(-6dB) /38K 187/18 PEAK/Pur Avg(RMS)  77msec(fu (+ B-360cle

Ronge (GHz) REWUBW  Fef/Attn  Dot/Avg Tupe Sucep Pis H5ups/ode  Fosition
1 (Auto) 6081 MAXH gs H 3:3-18 1MC-6cB)/ 30k B7/8 PEAK/Pur Avg(RMS)  574nsec(Auto) |8k MAXH B-368degs H

[Zigbee HARM 2478 PLS-6_Internal (FAILED) .DAT 38315 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

11KUL Fremont,5m Chamber A 18 Mar 2816 21:80:41
Rodioted Emissions 3-Meters
= Project Number: 16U23823
18 Client Elecsys
Config:EUT w/ Power Supply
Mode:Zigbes_HARM_2440_Ext Ant
g5 Tested by:39885 RA
8‘:
Peak Limit (dBul/m)
75
‘e
3 s
3 6
[as)
o
— Avg Limit (dBuV/m)
55 8]
4’: \ MRRTIIT UV ey i
BK
25
1 18 18
Frequency (GHz)
Range (6H2) REW/UB  Ref/Aitn Det/Avg Type Sucp Pis fows/fode Fosition Ronge (GHz) REWUBW  Fef/Attn  Dot/Avg Tupe Sucep Pis H5ups/Mode  Fosition
Zigbee_HARM_2478_PLS-6_Internal (FAILED) .DAT 38915 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT346 ‘Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.879 51.54 Pk 343 -29.3 0 56.54 - - 74 -17.46 0-360 201 H
3 *7321 45.58 Pk 35.7 -26.5 0 54.78 - - 74 -19.22 0-360 100 H
5 *12.198 35.12 Pk 389 -22.4 0 51.62 - - 74 -22.38 0-360 100 H
6 *7.319 45.3 Pk 35.7 -26.5 0 54.5 - - 74 -19.5 0-360 100 \%
2 2.4 48.67 Pk 323 -19.9 0 61.07 - - - - 0-360 100 H
4 9.762 3431 Pk 36.7 -22.9 0 48.11 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T346 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (db/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuv/m)
*7.321 35.18 PK2 35.7 -26.5 0 44.38 - - 74 -29.62 3 100 H
*7.322 36.69 MAv1 35.7 -26.5 .96 46.85 54 -7.15 - - 3 100 H
*12.198 313 PK2 38.9 -22.4 0 47.8 - - 74 -26.2 311 101 H
*12.198 26.52 MAv1 38.9 -22.4 .96 43.98 54 -10.02 - - 311 101 H
*4.881 37.32 PK2 343 -29.3 0 42.32 - - 74 -31.68 51 194 H
*4.881 43.23 MAv1 343 -29.3 .96 49.19 54 -4.81 - - 51 194 H
*7.319 36.25 PK2 35.7 -26.5 0 45.45 - - 74 -28.55 263 125 \
*7.322 40.29 MAv1 35.7 -26.5 .96 50.45 54 -3.55 - - 263 125 \
2.399 28.28 MAv1 323 -19.9 .96 41.64 - - - - 17 261 H
2.405 33.55 PK2 323 -19.9 0 45.95 - - 74 -28.05 17 261 H
9.758 31.95 PK2 36.7 -22.9 0 45.75 - - 74 -28.25 353 113 H
9.762 27.59 MAv1 36.7 -22.9 .96 42.35 - - - - 353 113 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016

IC ID: 12222A-02008400

HIGH CHANNEL HORIZONTAL

_UL Fremont,5m Chamber A

18 Mar 2816 23:02:21

I

Rodioted Emissions 3-Meters
= Project Number: 16U23823
18 Client:Elecsys
ConfigEUT w/ Power Supply
Mode:Zigbes _HARM_2478_Ext Ant
g5 Tested by:39885 RA
SK
Peok Limit (dBul/m
75
‘e
~
3 s
[as}
el
~ Avg Limit (dBulU/m) 6
55 | G

. -

.
L
I L

BKW“M‘“ e Wi g

25

1
Frequency (GHz)

18

18

Range (6H2) REWVBW  Ref/Attn Dst/Avg Type 5 Pis fowps/fode Fo Ronge (GHz) REWUBH  FRef/Attn Dot/Avg Tupe
3 X ;

1

— sition
N-6d8) /38K 187/18  PEAK/Pur Avg(RHS)  7Tmsec(futo) 6081 MAXH 8-360cegs H | 3:3-18 MC-6cB)/30k  87/8 PERK/Fur g RHS)

Suesp Pto Position
S7dnsec(futo) 18k MAYH 8-36ddegs H

oups/Mode

FCC Part!5C 2.4GHz RSE.TST 36915 26 Jun 2615

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

HIGH CHANNEL VERTICAL

~UL Fremont,5m Chomber A 18 Mar 2816 23:02:21

I

Rodioted Emissions 3-Meters

. Project Number: 16123623
ient Elecsys

Config:EUT w/ Pouer Supply

Mode:Zigbes_HARM_2470_Ext Ant

95 Tested by:33805 RA

85

Peak Limit CdBulU/m)
75

65

(dBulU/m3

Avg Limit (dBul/m) g o

B

55

45

L ——

25

I ] !
Frequency (GHz)

Range (6H2) REW/UB  Ref/Aitn Det/Avg Type Sucp Pis fows/fode Fosition Ronge (GHz) REWUBW  Fef/Attn  Dot/Avg Tupe Sucep Pis H5ups/Mode  Fosition

FCC Part15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT346 ‘Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
6 *7.408 46.27 Pk 35.8 -25.4 0 56.67 - - 74 -17.33 0-360 100 H
1 *7.408 49.04 Pk 35.8 -25.4 0 59.44 - - 74 -14.56 0-360 101 \
2 *4.941 52.81 Pk 343 -29.8 0 57.31 - - 74 -16.69 0-360 200 \
3 *12.353 41.79 Pk 39 -22.3 0 58.49 - - 74 -15.51 0-360 101 \%
4 9.882 39.49 Pk 36.8 -23.2 0 53.09 - - - - 0-360 101 \
5 14.818 34.74 Pk 39.8 -222 0 52.34 - - - - 0-360 101 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T346 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (db/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuv/m)
*7.408 35.73 PK2 35.8 -25.4 0 46.13 - - 74 -27.87 286 164 H
*7.411 41.76 MAv1 35.8 -25.4 .96 53.12 54 -.88 - - 286 164 H
*7.41 35.51 PK2 35.8 -25.4 0 45.91 - - 74 -28.09 137 109 \
*7.409 42.02 MAv1 35.8 -25.4 .96 53.38 54 -.62 - - 137 109 \
*4.939 39.51 PK2 343 -29.7 0 44.11 - - 74 -29.89 74 284 \
*4.939 44.83 MAv1 343 -29.7 .96 50.39 54 -3.61 - - 74 284 \
*12.352 34.47 PK2 39 -22.3 0 51.17 - - 74 -22.83 30 112 Vv
*12.353 36.21 MAv1 39 -22.3 .96 53.87 54 -13 - - 30 112 Vv
9.882 32.65 MAv1 36.8 -23.2 .96 47.21 - - - - 188 116 v
9.883 32.52 PK2 36.8 -23.2 0 46.12 - - 74 -27.88 188 116 v
14.823 32.39 PK2 39.8 -22.4 0 49.79 - - 74 -24.21 278 129 Vv
14.823 27.55 MAv1 39.8 -22.4 .96 45.91 - - - - 278 129 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

9.2. TRANSMITTER ABOVE 1 GHz INTERNAL SMT ANTENNA
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL Fremont,Sm Chamber A 14 Mar 2816 14:508:81

12
Restricted Bondedge

- Project Number: 16023823
1 Client:Elecsys

Config:EUT only (Sample @)
Mode: 2415MHz Horizontal
Tested by:43574

185 /
5 I
9 )[
|

85 |
J

/

Peak Limit (dBuU/m /

75 W
65 /f'
Limit CPBuU/m) I | W nﬂ'

55y fveroge,

kbbbt L
: ) 3 P

CdBul/m)

35
2. 31 8. 5MH=z/ 2.415
Frequency (GHz)

Range (6Hz) RBU/UBU  Ref/Atin  Det/Avg Tpe Seeep Pte #wpe/ode  Fosition Ronge (GHZ) RBU/UBL  Ref/Atin  Det/Avg Tups Suesp Pte #Supe/fiode  Fosition
1:2.31-2.415 1HC-6dB)/3M 189/12 PEAK/Pur Aug(RMS)  2Bmscc(Auto) BOB1  NAXH 195 degs § 2:2.31-2.415 1H(-68)/3M 189/12  AVER/Pur Avg(RNS) 2Bnsec(huto) 9081 1BBTAUG 195 degs 328

Rev 9.5 24 Jun 2815

Low CH Bondedge — H.TST 383915 28 Dec 2815

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *2.383 51.26 Pk 32.2 -19.9 0 63.56 - - 74 -10.44 195 320 H
4 *2.383 30.74 RMS 32.2 -19.9 .96 44 54 -10 - - 195 320 H
1 *2.39 36.48 Pk 323 -19.9 0 48.88 74 -25.12 195 320 H
3 *2.39 26.52 RMS 323 -19.9 .96 39.88 54 -14.12 - - 195 320 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400

MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

VERTICAL PEAK AND AVERAGE PLOT

12:LJL Fremont,Sm Chamber A 14 Mor 2816 14:36:87
Restricted Bondedge
s Pr‘c.:‘ject Number : 16023823
Client Elecsys
Config:EUT only (Sample @
Mode : 2415MHz Vertical
185 Tested by:43574
95
/
85 //
~ ol
£ Peck Limit (dBuU/m k"
> 7; 1
J (-4
’ ] | ’
55 J\\\H\’E’H‘?’ﬁ | AT IS ‘[dEﬂ*U/m]LM ‘ “ H ‘ i t ““HM m ‘ \u | ‘ WL ‘ | L1 M‘)
s i W
\ h ‘ ; ‘
" " '
5 F H
4 : : 3
; B
35
2. 31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) RBU/ VB Ref/Attn  Det/Avg Tupe Sueep Pts #Sups/Mode Position Ronge (6Hz) RBU/UBM Ref/Atin  Det/Avg Type Sueep Pte #5ups/Mode FPosition
2.3172.415 H(-6B)/3 B9/12  PEAK/Pur Rug(RMS)  2Bmsec(futo) BEBI  MAX 290 dege
Low CH Bandedge - U.TST 30915 28 Dec 2815 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequency Meter Det AFT346 Amp/CbI/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
4 *2.359 36.06 RMS 321 -19.8 .96 49.32 54 -4.68 - - 280 243 \
2 *2.367 59.01 Pk 321 -19.8 0 71.31 - - 74 -2.69 280 243 \
1 *2.39 40.31 Pk 323 -19.9 0 52.71 - - 74 -21.29 280 243 \
3 *2.39 28.32 RMS 323 -19.9 .96 41.68 54 -12.32 - 280 243 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LlL Fremont,5m Chomber A 14 Mar 2816 t1:31:12
Restricted Bandedge
= Project Number: 16023823
1 Client:Elecsys
Config:EUT only (Semple Q)
r Mode:High Channel (247BMHz)Hor izontal
195 \ Tested by:43574
o / / \\\
5 / / \\
8 /
2 /
N ‘ N I Peak Limit (dBuU/fn)
3 75 \
: M/ “\mxu“\ ﬁ
- Nl
M ‘\“». 1
e + | CABL
55 . iy Lkw“! QTS | B | I YT Y [N
W N
Y ‘
45
Ww l.m..L mi " I Lshronbi "
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6H2) REU/UB  Ref/Atin Det/Avg Tupe Sucep Pla  ¥oups/fods Position Ronge (GH) REWUBU  Ref/fttn Dot/Avg Typs Suep Pts  ¥Sups/fode Position
1:2.46-2.563 1M(-6dB) /3M 189/12 PEAK/Pur Avg(RMS)  2Bmeec(futo) 8@ MAXH 201 degs 211 2, 46-2.563 1MC-6cB)/3M 189/12 AUER/Pur Avg(RMS) 2Bmsec(huto) 8881 18BTAVG 81 degs 211 en)
High CH Bondsdge -~ H.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 48.61 Pk 324 -20 0 61.01 - - 74 -12.99 201 211 H
3 *2.484 34.58 RMS 324 -20 .96 47.94 54 -6.06 - - 201 211 H
2 *2.486 57.93 Pk 325 -20 0 70.43 - - 74 -3.57 201 211 H
4 *2.486 35.48 RMS 325 -20 .96 48.94 54 -5.06 - - 201 211 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

VERTICAL PEAK AND AVERAGE PLOT

<UL Fremont,5m Chomber A 14 Mar 2816 11:51:24

12
Restricted Bandedge
- [ Project Number: 16023023
11 f Client:Elecsys
| Config:EUT only (Sample O
[ Made High Channel (2478MHz)Uertica
195 | Tested by:43574
\V
5 1
9 ¢

Peak Limit (dBulU/m

CdBuUU/m)
~J
ul
e
[
T
: ~
p
(sz"'

e Wl
bl

Ayl il *m) |
55 : 4 15181 o T O ‘ 11 1 T AT M A
[}
3 ALl Vi AR TR
o Ih kbl
o wall Ligibie s -
A5 : : !
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REUUBU  Ref/fttn Det/Avg Type Sueep Pla  #oups/fode Position Rarge (GHz) RBWUBN  Ref/Attn Det/Avg Type Sucep Pts  5ups/fode Position
) 1 H(-6d8) /34 /12 PERK MS)  ZBuemc(futo) 8331 HAKE 81 degs 102
High CH Bandedge - U.TST 38915 28 Dec 2815 Rev 8.5 24 Jun 2815

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT346 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 52.52 Pk 324 -20 0 64.92 - - 74 -9.08 181 192 A
2 *2.487 59.62 Pk 325 -20 0 7212 - - 74 -1.88 181 192 A
3 *2.484 36.46 RMS 324 -20 .96 49.82 54 -4.18 - - 181 192 A
4 *2.486 39.89 RMS 325 -20 .96 53.35 54 -.65 - - 181 192 A

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1KUL Fremont,5m Chamber A 18 Mar 2016 14.29:54
Rodioted Emissions 3-Meters
195 Project Number: 16023823
Client:Elecsys
Config:EUT w/ Power Supply
Mode :Zighee_HARM_2415
g5 Tested by:45258_JL
8':
Peak Limit (dBulU/m
7:
G
3 5
> b
@
™
~ Avg Limit (dBulU/m)
55 i 2
3
1 “ G
45 7 ol
M " ey
L L i
35 P RS PO .
WW yw i
25
1 8 18
Frequency (GHz)
Rangs (6Hz) REU/BU  Ref/Attn Det/Avg Tpe Sueep Pts  Soups/Mods FPosition Range (BHz) RBWUBH  Ref/Attn Dst/fvg Tups Sueep Pt=  #5ups/fiode  Position
1:1-3 NC-BdB) /3B 167/18  FEAK/Pur Rug(RMS)  7lmsec(huto) 68B1  HAXH B-368degs | 3:3-18 N(-6d8)/30k BB PEAK/Pur Avg(RIS)  S7dnsec(huto) 18k HAXH 8-36Adegs H
FCC Port15C 2.4GHz RSE.TST 39915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

| WKUL Fremont,5m Chamber A 18 Mar 2816 14:29:54
Radiated Emissions 3-Meters
= Project Number: 16023823
e Client:Elecsys
Config:EUT w/ Power Supply
Mode: Zigbhee HARM_2415
g5 Tested by:45258_JL
SK
Peal ¢ (dBuU
7’:
‘e
3 5 4
z ° &
™
~ Avg Limit CdBuV/m)
55 =
5
e 6
45 ERTPRUTE
35
25
1 18 18
Frequency (GHz)
Rangs (6Hz) REU/BU  Ref/Attn  Det/Avg Tpe Sueep Pts  Soups/Mods Position Renge (BHz) RBW/UBH  Ref/Attn Dst/fvg Tups Suesp Pt=  #5upe/iode  Position
FCC Port15C 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.24 35.62 Pk 31.8 -19.6 0 47.82 - - 74 -26.18 0-360 100 H
2 *4.831 48.71 Pk 34.3 -29.5 0 53.51 - - 74 -20.49 0-360 100 H
5 *12.078 32.69 Pk 389 -22.3 0 49.29 - - 74 -24.71 0-360 200 \
4 7.243 53.66 Pk 35.7 -26.5 0 62.86 - - - - 0-360 200 \
3 9.658 36.84 Pk 36.6 -23.4 0 50.04 - - - - 0-360 201 H
6 13.941 28.75 Pk 39 -21.6 0 46.15 - - - - 0-360 200 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T346 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (db/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*2.239 37.77 PK2 31.8 -19.6 0 49.97 - - 74 -24.03 99 188 H
*2.242 25.48 MAv1 31.8 -19.6 .96 38.64 54 -15.36 - - 99 188 H
*4.831 52.43 PK2 343 -29.5 0 57.23 - - 74 -16.77 255 100 H
*4.831 39.94 MAv1 343 -29.5 .96 45.7 54 -8.3 - - 255 100 H
*12.078 38.81 PK2 38.9 -22.3 0 55.41 - - 74 -18.59 193 246 \
*12.078 25.96 MAv1 38.9 -22.3 .96 43.52 54 -10.48 - - 193 246 \
7.244 55.37 PK2 35.7 -26.5 0 64.57 - - 74 -9.43 197 222 \
9.658 42.33 PK2 36.6 -23.4 0 55.53 - - 74 -18.47 231 167 H
13.94 35.69 PK2 39 -21.7 0 52.99 - - 74 -21.01 163 252 \

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

MID CHANNEL HORIZONTAL

| WKUL Fremont,5m Chamber A 18 Mor 2016 1B8:27:45
Radiaoted Emissions 3-Meters
185 Pr‘gJe:t Number : 16023823
Client:Elecsys
Config:EUT w/ Power Supply
Mode :Zi ghse_HARN_2448
95 Tested by:45258_JL
8’:
Peck Limit (dBulU/m)
7':
G
3 5
5 b
@
T .
— Avg Limit (dBuY/m) 1
55 o
2 ‘ 3
” W " ,,,,l M
o M PR ks
3!: " AL il W b,
S N A
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/BU  Ref/Attn Det/Avg Tope Sucep Pts  #oups/Mode Position Ronge (BHz) RBU/UBL  Ref/ftin Det/Avg Tups Suesp Pte  #oups/liode  Position
1:0-3 1H(-6dB) /30 167/18  PEAK/Pur Rug(RMS)  7Tnsec(huto) 6881 MAXH 8-368degs | 3:3-18 IN(-608)/3k  B1/B  PEAK/Pur Rvg(RNS) STdnsec(futo) 18k HAKH 8-3bdegs H
FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

| WKUL Fremont,5m Chamber A 18 Mar 2816 18:27:45
Radiated Emissions 3-Meters
= Project Number: 16023823
e Client:Elecsys
Config:EUT w/ Power Supply
Mode: Zighee HARM_2448
g5 Tested by:45258_JL
SK
Peal ¢ (dBuU
7’:
S 4
3 65 =}
@
™
~ Avg Limit CdBuV/m)
55 =
2 &
: H @ &}
45 ! NI
35 e
25
1 18 18
Frequency (GHz)
Rangs (6Hz) REU/BU  Ref/Attn  Det/Avg Tpe Sueep Pts  Soups/Mods Position Renge (BHz) RBW/UBH  Ref/Attn Dst/fvg Tups Suesp Pt=  #5upe/iode  Position
FCC Port15C 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT346 ‘Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.881 50.65 Pk 343 -29.3 0 55.65 - - 74 -18.35 0-360 100 H
4 *7.319 55.57 Pk 35.7 -26.5 0 64.77 - - 74 -9.23 0-360 200 \
5 *12.198 34.41 Pk 389 -22.4 0 50.91 - - 74 -23.09 0-360 100 \
2 9.761 35.08 Pk 36.7 -22.9 0 48.88 - - - - 0-360 201 H
3 14.644 31.04 Pk 39.6 -22 0 48.64 - - - - 0-360 201 H
6 17.083 3114 Pk 41.2 -22 0 50.34 - - - - 0-360 200 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
*4.879 53.47 PK2 343 -29.3 0 58.47 - - 74 -15.53 248 134 H
*4.879 40.9 MAv1 343 -29.3 .96 46.86 54 -7.14 - - 248 134 H
*12.198 44.67 PK2 38.9 -22.4 0 61.17 - - 74 -12.83 261 104 \
*12.198 30.78 MAv1 38.9 -22.4 .96 48.24 54 -5.76 - - 261 104 \
*7.319 52.43 PK2 35.7 -26.5 0 61.63 - - 74 -12.37 196 342 \
* 7.319 40.55 MAv1 35.7 -26.5 .96 50.71 54 -3.29 - - 196 342 \
9.762 40.7 PK2 36.7 -22.9 0 54.5 - - 74 -19.5 255 239 H
14.643 37.8 PK2 39.6 -22 0 55.4 - - 74 -18.6 271 256 H
17.085 35.68 PK2 41.2 -22 0 54.88 - - 74 -19.12 240 120 Vv

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016

IC ID: 12222A-02008400

HIGH CHANNEL HORIZONTAL

| 1,:UL Fremont,5m Chamber A 18 Mar 2816 15:44:45
Rodioted Emissions 3-Meters
= Project Number: 16U23823
18 Client:Elecsys
ConfigEUT w/ Power Supply
Mode:Zigbee_HARM_2470
g5 Tested by:39B85RA
SK
Peok Limit (dBul/m
75
‘e
3 5
3 6
[as}
z fAvg Limit (dBul/m)
vQg mit dou m
o
|
= " 5 . .
4 u - Mw
i -
M e by
" B e il -
BKW M B
o5
1 14 18
Frequency (GHz)
Range (@) RGN Ref/Aitn  Dst/fvg Tupe Sueep Pis  Fops/fode Position Range (G REWARI  Ref/Attn  Det/Avg Type Swesp  Pto Aoups/Mods Fosition
113 MCEE) /0 107/18 PEAK/Pur Avg(RIS)  Futo Bl M B-30dkgs H | 3:3-18 MCEE)/3h  G1/8 PERK/Pur AvgRIS)  futo I8k HAH 0 EAdegs H
Eigbes HARM 2478 PLS-6_Internal (FAILED) .DAT 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

! WKUL Fremont,5m Chamber A 18 Mar 2816 15:44:45
Rodioted Emissions 3-Meters
= Project Number: 16U23823
18 Client Elecsys
Config:EUT w/ Power Supply
Mode:Zigbes_HARM_2470
g5 Tested by:39B85RA
8‘:
Peak Limit (dBul/m)
75
‘e
S es
3 g
o
— Avg Limit (dBuV/m)
5':
5 .} 2 L e AN
4 o
g ;
35 ‘
25
1 18 18
Frequency (GHz)
Range (6H2) REW/UB  Ref/Aitn Det/Avg Type Succp Pis fows/fode Fosition Ronge (GHz) REWUBW  Fef/Attn  Dot/Avg Tupe Sucep Pis H5ups/Mode  Fosition

[Zigbee HARM 2478 PLS-6_Internal (FAILED) .DAT 38315 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (db/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 *4.941 50.67 Pk 343 -29.8 0 55.17 - - 74 -18.83 0-360 100 H
6 *12.348 36.39 Pk 39 -22.4 0 52.99 - - 74 -21.01 0-360 100 H
3 *7.408 49.51 Pk 35.8 -25.4 0 59.91 - - 74 -14.09 0-360 200 \%
7 *7.411 50.2 Pk 35.8 -25.4 0 60.6 - - 74 -13.4 0-360 100 \
1 1.998 29.44 Pk 317 -19.4 0 41.74 - - - - 0-360 100 \
2 2.999 3137 Pk 329 -20.6 0 43.67 - - - - 0-360 200 \
5 10.383 29.01 Pk 37.4 -22.1 0 44.31 - - - - 0-360 201 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T346 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (db/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.939 53.88 PK2 343 -29.7 0 58.48 - - 74 -15.52 223 148 H
*4.939 41.68 MAv1 343 -29.7 .96 47.24 54 -6.76 - - 223 148 H
*12.347 42.49 PK2 39 -22.4 0 59.09 - - 74 -14.91 22 100 H
*12.348 28.72 MAv1 39 -22.4 .96 46.28 54 -7.72 - - 22 100 H
*7.411 37.29 PK2 35.8 -25.4 0 47.69 - - 74 -26.31 278 400 v
* 7.409 42.05 MAv1 35.8 -25.4 .96 53.41 54 -.59 - - 278 400 Vv
*7.412 36.79 PK2 35.8 -25.4 0 47.19 - - 74 -26.81 349 315 \
*7.412 42.52 MAv1 35.8 -25.4 .96 53.88 54 -12 - - 349 315 \
1.998 38.4 PK2 317 -19.4 0 50.7 - - 74 -23.3 166 213 \
2.998 38.48 PK2 329 -20.6 0 50.78 - - 74 -23.22 249 258 \
10.384 35.02 PK2 37.4 -22.1 0 50.32 - - 74 -23.68 296 232 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9l:UL FREMONT, 3m Chamber 23 Mar 2816 18:50:25
Rodioted Emissions — 3 Meters
= Project Number: 16023823
8 Client:Elecsys
ConfigEUT u/ Power Supply
Mode:Below 1GHz
75 Tested by:39005RA
6|:
E
c 55
o
N
L F
o 4|:
T UrrCTmTT apuuUymy
<
=
3 3
[as]
.|
. ] ,
A S T oL
(b Ll
s
30 oo 1800
Frequency (MHz)
Ronge (1) REU/UB  Ref/Atn Dst/Avg Tupe Suecp Pls  ¥oups/fode Fosition Range (i) REWABH  Ref/Attn  Det/Avg Type Susep Pts  Houps/flods  Position
1:3-288 120k (-6B)/1N  97/1B  PEAK/LogPar-Video fnsec(Aute) 4881  HAXH B-368cegs H | 3:286-1628 120k (-68)/11  51/18 PERK/LogPar-Video Jnsec(futo) SBBI AW 8-368degs H
FCC Port1SC 38-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 B7 Jon 2816
9:UL FREMONT, 3m Chomber 23 Mar 2B16 18:508:25
Rodioted Emissions - 3 Meters
85 PF?JE:t Number: 160236823
Client Eleceys
ConfigEUT w/ Power Supply
Mode:Below 1GHz
75 Tested by:38085RA
65
5 55
; ’_
C
[}
=3 45 o .
OF kRt teBuTt Y
‘e
3
o 2 z i
N h : 3 i Mﬂ“y
25|14, - Q T FIY | RESRSRN mh TN i,
hyeged] | ‘
W ‘L n
s Ml g L e e i
g 3
LA TR T VTR T
5
36 1668 1866
Frequency (MHz)
Range (1) REU/UB  Ref/Attn Det/Avg Tupe Suecp Pls  Foups/fods Fosition Range (i) REUABH  Ref/Attn  Dot/Avg Type Secep Pts foups/fiods FPosition
% 12866/ 1M it AK/LogPar-Video ) X B-366des 1 Bk (~68) 5 K/LogPar-! Ruto) 8681 M :
FCC Port{5C 38-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 87 Jan 2816
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

BELOW 1 GHz TABLE
Trace Markers

Marker Frequency Meter Det AF T122 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 30.085 36.46 Pk 25.2 -27.3 34.36 40 -5.64 0-360 100 H
6 30.595 34.92 Pk 24.9 -27.2 32.62 40 -7.38 0-360 100 \
2 40.0725 38.9 Pk 17.7 -27 29.6 40 -10.4 0-360 100 Vv
3 92.815 40.15 Pk 12.2 -26.4 25.95 43.52 -17.57 0-360 100 Vv
4 305.2 40.04 Pk 17.4 -24.4 33.04 46.02 -12.98 0-360 100 H
5 581.2 32.67 Pk 22.7 -24.8 30.57 46.02 -15.45 0-360 100 Vv

Pk - Peak detector
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

9.4. WORST-CASE BELOW 30MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

PLOT

gDl FREMONT, 3n Chamber 23 Mar 2816  17:57:39
‘ i RF Emissions
Peak Limjt (cBul/m Project Number: 16023823
68 Cllent Elecsys
Config EUT w/ Power Supply
o \\\\ Mode :Be low 3BMHz
51 v bbb LBl Lo Tested by:39805RA
\ \\
\\ \\
34 o —
; -— —
C T
g 17 i
L 7 _
0 a WMM 5|
3 4
5 L Ml
o 17 2 Gl
3 e 62
2 i Bt
fw ,34 M Gt
=51
-68
Baus1 1 1 8 36

Frequency (MHz)

Range (MHz) RBU/VBW Ref/Attn  Det/Avg Type Sueep Pis  4Sups/Mode Position Renge (MHz) RBL/VBU Ref/fttn  Det/Avg Type Pts
1:.089-.15 108C-6B) /300 87/8 PEAK/Par gvg(RMS) 58nsec(futo) 18k MAXH B-368cegs 106 99: aac 3 ] K/ P vgCRY 18
2:.15-.49 Gk(-6dB) /38k 87/8 PEAK/Pur Avg(RMS)  Zmsec(Autn) 18k HAXH B-368degs 106 © 9k (-6 8 K/ Pur Avg(RMS 18
3:.49-1.785 9k(-6dB) /38k 87/8 PEAK/Pur Avg(RMS)  Bmsec(Autn) 18k HAXH B-368cegs 106| (- F qCRY € 18
4:1,785-38 Gk (-6dB) / 38k 87/8 PEAK/Pur Avg(RM3)  172nsecCAuto) 18k HAXH B-368cegs 106 © 85- (& 3k & F gk 1 18
FCC 15.2689 Below 38MHz.TST 38915 8 Jan 2815 Rev 9.5 87 Jan 2816
SKUL FREMONT, 3m Chamber 23 Mar 2816  17:57:39
: koL CdBLUY RF Emissions
eok imit ulUy/m
' Project Number:16U23823
68 Cllent :Elecsys
Y
— Config:EUT w/ Power Supply
L T Mode :Be low 3BMHz
51 ;J\\ Bl \\\ Tested by:39885RA
34 — T
SR S ——
17 T
- S
K vwé B
0 J
o g —
@ 4
E 5 M-

-34 !

=51

-68

aus1 1 1 8 38
Frequency (MHz)

Range (MHz) REU/UBU Ref/Attn Det/fivg sze Sueep Pts  #Sups/Mode  Position Range (HHz) REW/UBl Ref/fttn  Det/Avg Type Pt
1:.889-.15 16C-648)/300  87/8 PEAK/Pur Avg(RNS)  S8msec(futo) 18k  MAXH B-369degs 106] i 3 @ K V(R 18
2:.15-.49 Ik (-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  Zmsec(Auta) 18k MAXH B-368degs 106 © 9k (~68) /30K 87/8 K fvg(RMS 18
3:.49-1.785 9k(-6dB) /38k 87/8 PEAK/Pur Avg(RMS)  Bmsec(Auta) 18k MAXH B-368cegs 106| - 0k 8 K/ F g(RY € 18
4:1,765-30 9k(-6dB) /38K 87/8 PEAK/Pur AvgRMS)  172nsecCAuto) 18k HAXH B-368cegs 186 ©:1.705 -6/ 30k [ F o 1 18

FCC 15.2689 Below 38BMHz.TST 363915 8 Jan 2815 Rev 9.5 87 Jan 2816

Note: The anechoic chamber has been properly calibrated so that the measurement results
correspond to what would be obtained from an open field sites.
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

BELOW 30MHz TABLE
Trace Markers
Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuVv) (dBuVolts)
1 .04118 513 Pk 13.1 1.4 -80 -14.2 55.31 -69.51 35.31 -49.51 0-360
5 .04147 48.1 Pk 13.1 1.4 -80 -17.4 55.25 -72.65 35.25 -52.65 0-360
6 .24928 40.54 Pk 10.4 15 -80 -27.56 39.67 -67.23 19.67 -47.23 0-360
2 .26628 41.23 Pk 10.3 15 -80 -26.97 39.1 -66.07 19.1 -46.07 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Chl (dB) Dist Corr 30m Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBuVolts)
7 .58417 34.63 Pk 10.2 15 -40 6.33 32.27 -25.94 - - 0-360
3 .88048 29.64 Pk 10.2 15 -40 134 28.71 -27.37 - - 0-360
8 1.95023 23.7 Pk 10.4 15 -40 -4.4 29.54 -33.94 - - 0-360
4 3.78947 16.83 Pk 10.5 15 -40 -11.17 29.54 -40.71 - - 0-360

Pk - Peak detector
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REPORT NO: 16U23023-E1V3 DATE: 4/5/2016
FCC ID: 2ABOY-02008400 IC ID: 12222A-02008400
MODEL NUMBER: 02-0084-00

9.5. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl 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 C63.10.

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.
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REPORT NO: 16U23023-E1V3
FCC ID: 2ABOY-02008400
MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

LINE 1 RESULTS

WZQUL Fremont, CA CE Room 22 Mar 2816 18:38:47
Conducted RFI Uoltage
Project No:16U23823
186 cl iér\ttNome‘E\ecsys
Mode | /Device:EUT + Power Supply
Test Uolt/Freq: 12BUAC/6BH=z
gz Test By:45258_JL
78
5 64— ] E = R.
S C— 5
c 5 CFR 47 Par 5 Class B Ave
4 58\%~
3 I 3
@ | | g
136\‘»\\ [eifd . M.
4 / | / M /K L1 b Ty
22 PR
J { ! l i b
i I\ i i |
8 \/\ Lﬂ) ,,r‘\ \JN ﬂ - L. ) wi' Sttt s
-6
15 [z 36
Frequency (MHz)
Range (MHz) RBU/VBW Ref/Attn  Det/Avg Mode Sueep Pis  #Swps/Mode  Lobel Renge (MHz) RBUW/UBY Ref/fAttn  Det/Avg Mode Sweep s #Sups/Mode  Label
1:.15-38 Gk (-6dB) /- 82/18 Op/Ca 1s/2.25kHz  13.3k  1/URIT Line-LI
BC Line Internal Antenna.DAT 38915 24 Feb 2816 Rev 8.5 26 Moy 2815
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det T24 1L L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 1&3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
1 .18825 46.78 Qp 1 0 10.1 57.88 64.11 -6.23 - -
2 .18825 39.97 Ca 1 0 10.1 51.07 - - 54.11 -3.04
3 375 29.29 Qp 4 0 10.1 39.79 58.39 -18.6 - -
4 375 21.63 Ca 4 0 10.1 32.13 - - 48.39 -16.26
5 .249 40.44 Qp 7 0 10.1 51.24 61.79 -10.55 - -
6 .249 32.51 Ca 7 0 10.1 43.31 - - 51.79 -8.48
7 9.384 35.34 Qp .2 a1 10.2 45.84 60 -14.16 - -
8 9.38625 31.09 Ca .2 1 10.2 41.59 - - 50 -8.41
9 15.36675 36.49 Qp 3 .2 10.2 47.19 60 -12.81 - -
10 15.36675 31.29 Ca 3 .2 10.2 41.99 - - 50 -8.01

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 16U23023-E1V3

FCC ID: 2ABOY-02008400

MODEL NUMBER: 02-0084-00

DATE: 4/5/2016
IC ID: 12222A-02008400

LINE 2 RESULTS

12@UL Fremont, CA CE Room 22 Mar 2816 18:38:47
Conducted RFI Uoltage
Project No:16U23823
186 cl iér\tLNume‘E\ecsys
Mode | /Device:EUT + Pouer Supply
Test Uolt/Freq: 12BUAC/6BHz
92 Test By:45258_JL
78
2 ) 3 CFR 47 A 5 Class B Avg
3 5@ o ‘ -
3 4 s IET
o 36 i
22
8
-6
.15 1 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode  Lobel Renge (MHz) RBUW/UBY Ref/fttn  Det/fvg Mode Sweep Pts  #Sups/Mode  Label
BC Line Internal Antennc.DAT 38915 24 Feb 2816 Rev 8.5 26 Moy 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T241LL2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 283 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
11 .18825 45.73 Qp 1.1 0 10.1 56.93 64.11 -7.18 - -
12 .18825 39.97 Ca 1.1 0 10.1 51.17 - - 54.11 -2.94
13 .249 40.43 Qp 7 0 10.1 51.23 61.79 -10.56 - -
14 .249 30.72 Ca 7 0 10.1 41.52 - - 51.79 -10.27
15 312 28.81 Qp .6 0 10.1 39.51 59.92 -20.41 - -
16 312 24.35 Ca .6 0 10.1 35.05 - - 49.92 -14.87
17 15.36675 35.97 Qp 3 .2 10.2 46.67 60 -13.33 - -
18 15.36675 30.78 Ca 3 .2 10.2 41.48 - - 50 -8.52
19 20.751 36.24 Qp 3 2 104 47.14 60 -12.86 - -
20 20.75325 30.8 Ca 3 2 10.4 41.7 - - 50 -8.3

Qp - Quasi-Peak detector

Ca - CISPR average detection
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