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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: HONEYWELL INTERNATIONAL INC
HONEYWELL SCANNING & MOBILITY

EUT DESCRIPTION: Dolphin CT50

MODEL.: CTS50LON

SERIAL NUMBER: 15099404A2

DATE TESTED: MAY 11 — JUNE 4, 2015

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 ISSUE 1 Pass
INDUSTRY CANADA RSS-GEN ISSUE 4 Pass

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

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
CHOON OO0l STEVEN TRAN
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD WISE LAB ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2009 for FCC and ANSI C63.10-2013 for IC, 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 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(IC: 2324B-1) | [ ] Chamber D(IC: 2324B-4)
[ ] Chamber B(IC: 2324B-2) | [ ] Chamber E(IC: 2324B-5)
L]
Ll

[XI Chamber C(IC: 2324B-3) Chamber F(IC: 2324B-6)
Chamber G(IC: 2324B-7)
[ ] Chamber H(IC: 2324B-8)

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

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 18000 MHz 4.94 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 Dolphin CT50 Mobile Computer (Terminal).

The model CT50LON shares the same enclosure and circuit board as model CT50LFN. The
unlicensed radios (WLAN/BT/NFC) including antenna, are identical between the two units.

Difference is CT50LON has only unlicensed radio but CT50LFN has unlicensed radio and
licensed radio.

After confirming through preliminary radiated emissions that the performance of the CT50LFN
data remains representative of this model (CT50LON), CT50LON leveraged test data from
CT50LFN.

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) (mW)
2402 - 2480 Basic GFSK 5.97 3.95
2402 - 2480 Enhanced 8PSK 6.55 4.52

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 8.6.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an embedded antenna, with a maximum gain of 1.7 dBi.

5.4. SOFTWARE AND FIRMWARE

Software version was FTM Tool version 1.7

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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter PHIHONG PSA10F-050Q N/A N/A
USB CUP Adapter Honeywell N/A N/A N/A
I/O CABLES
N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
EUT was set in the Hidden menu mode to enable BT communications.

Page 8 of 99

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




REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

SETUP DIAGRAM FOR TESTS

AC ADAPTER

MAIN POWER SOURCE
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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 Asset Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 C01171 02/13/16
Antenna, Horn, 18GHz EMCO 3115 C00783 10/25/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 11/14/15
RF Preamplifier, 100KHz -> 1300MHz HP 8447D T10 01/06/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 1924343 03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B F00351 06/27/15
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 01069 12/20/15
CBT Bluetooth Tester R&S CBT None 07/12/15
Peak Power Meter Agilent / HP E4416A C00963 12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/15
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result
2.1049 RSS-GEN 6.6 Occupied Band width (99%) N/A Pass 673 kHz
2.1051, Band Edge / Conducted Spurious
15.247 (d) RSS-247 5.5 Emission 20dBc Pass 44 dBm
15.247 RSS-247
TX conducted output power <21dBm Pass 6.55 dBm
(b)) 5.4(1) putp
15.247 |[RSS-247 5.1 . )
(@)(1) 1) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
More than 15
15.247 RSS-247 . non-
(@)(1)i) 5.1(4) Number of Hopping channels overlapping Pass 79 channels
channels
15.247 RSS-247 .
(a)(1)(ii) 5.1(4) Avg Time of Occupancy < 0.4sec Pass 0.092's
15.207 (a) | RSS-GEN 8.g [\C Power Line conducted Section 10 Pass |51.63dBuV (QP)
emissions .
15205 Radiated
15' 209’ RSS-GEN 8.9|Radiated Spurious Emission < 54dBuV/m Pass 27.1 dBuV/m
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8. ANTENNA PORT TEST RESULTS
8.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to =
1% of the 20 dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS

8.1.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.673 0.60124
Middle 2441 0.6761 0.67306
High 2480 0.6716 0.52592
Worst 0.6761 0.67306

8.1.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.0837 0.41036
Middle 2441 1.0809 0.34237
High 2480 1.0759 0.35447
Worst 1.0837 0.41036

Page 12 of 99
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

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




REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

8.1.3. 20 dB AND 99% BANDWIDTH PLOTS

GFSK 20 dB BANDWIDTH

Agilent Spectrum Analyzer - Swept SA

LOW CHANNEL

SEMSEINT ALIGN AUTO

10 12:24 PM May 11, 2015

Center Freq 2.402000000 GHz

PHO: Wide E—~.| Trig: Free Run

——
IFGain:Low

Ref Offset6.7 dB

#Avg Type: RMS

Atten: 24 JB

AMKr1 673.0 kHz

TRaCE[T - 345 5 Frequency

TWPE [ bty
ceT|P PRPRPFEP

IMSG

10 dBidiv  Ref 20.00 dBm 0.51 dB
Log
10.0
f A
0.00 -
[Epwwi
1A2
10.0 5 T I i ] n 1267 dBm
200 i i ! ” ]
300 il
VI ” I L
|
-40.0 [ |
-50.0
-E0.0
-70.0
Center 2.4020000 GHz Span 1.496 MHz
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms (1001 pts)

% STATUS
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MID CHANNEL
Agilent Spectrum Analyzer - Swept SA
RL RF SO& DO SEMSE:INT ALIGN AUTO 10:13:27 PM May 11, 2015
Center Freq 2.441000000 GHz | . #Avg Type: RMS TRACE 1456 Frequency
PNO: Wide 0 11g:FreeRun TP [l
IFGain:Low Atten: 24 <B ETIPPPRPP

Ref Offset6.7 dB
1LO dBidiv. Ref 20.00 dBm
og

AMKr1 676.1 kHz Auto Tune
-0.03 dB

0.0

0.00

-10.0

agtth o

1A2
Snadden| | 2.440257060 GHz

NN

i i R Stop Freq
“’Hﬂ v” ‘ M 2.441742940 GHz
300 ﬂﬁ‘“ i i
00| CF Step
148.588 kHz
uto

E00
o Freq Offset
0 Hz

700

Center 2.4410000 GHz
#Res BW 22 kHz

IMSG

#VBW 68 kHz

Span 1.486 MHz
#Sweep 100 ms (1001 pts)

% STATUS
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Agilent Spectrum Analyzer - Swept SA
SO& DO

HIGH CHANNEL

SEMSE:INT

ALIGN AUTO

10:14:17 PM May 11, 2015

Center Freq 2.480000000 GHz

PHO: Wide [:.| Trig: Free Run

#Avg Type: RMS

TRACE 3456

Frequency

IMSG

% STATUS

TYPE | M ool
IFGain:Low Atten: 24 dB er|P PPPP P
Auto Tune
Ref Offset 6.7 dB AMKr1 671.6 kHz
10 gBIdiv Ref 20.00 dBm 0.01 dB
CenterFreq
100 2.480000000 GHz
0.00 f )
‘f Wl StartFreq
-10.0 | | . 142 || 2479257060 GHz
200 er hI 1 I I “lll Stop Freq
1-4 2.480742940 GHz
-30.0 I | | i
W"H | |
0o i | CF Step
I 148 588 kHz
uto
0.0
B0 Freq Offset
. 0Hz
70.0
Center 2.4800000 GHz Span 1.486 MHz
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms (1001 pts)
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GFESK 99% BANDWIDTH

LOW CHANNEL

Agilent Spectrum Analyzer - Occupied BW
RL RF SO0 DC SEMSE:INT ALIGN ALITO 10:23: 13 PM May 11, 2015
BW 33.000 kHz Center Freq: 2.480000000 GHz Radio Std: None
—»— Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 24 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 10.00 dBm
Log
0.00
-10.0
200
300
-40.0
500 -
£0.0 L1 LU Bl | ]
700 PHBCE il e | F ARl I . | al e i |
-80.0 H—P i - -
' | Filter Type |
Center 2.48 GHz Span 2 MHz Gaussian
#Res BW 11 kHz #VBW 33 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -2.89 dBm
601.24 kHz
Transmit Freq Error -69.782 kHz OBW Power 99.00 %
x dB Bandwidth 528.8 kHz x dB -20.00 dB
IMSG [%STATUS
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MID CHANNEL

Agilent Spectrum Analyzer - Occupied BW

SEMSE:IMT ALIGN AUTO 10:24:13 PM May 11, 2015
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100100
#IFGain:Low #Atten: 24 dB Radio Device: BTS
Ref Offset 6.7 dB

10 dBidiv Ref 10.00 dBm
Log
0o CenterFreq
oo 2.441000000 GHz
-20.0
-30.0
-40.0
50.0 B R e
-50.0 — HHHHH H
70,0 PHk L Tt Ul 1Y BT (LRN R IREL LI F TR R SN
a0.0 p—H - - - — %--— ‘
Center 2.441 GHz Span 2 MHz
#Res BW 11 kHz #VBW 33 kHz #Sweep 100 ms

Occupied Bandwidth Total Power -0.58 dBm

673.06 kHz
Transmit Freq Error -34.762 kHz OBW Power 99.00 %
x dB Bandwidth 452.2 kHz x dB -20.00 dB
IMSG %STATUS
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HIGH CHANNEL

Agilent Spectrum Analyzer - Occupied BW

RL RF So%  DC SEMSE:IMT ALIGN AUTO 10:27:09 PM May 11, 2015
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
—»— Trig: Free Run Avg|Hold: 100100
#IFGain:Low #Atten: 24 dB Radio Device: BTS
Ref Offset6.7 dB
10 dBidiv Ref 10.00 dBm
Log
o Clear Write
-10.0
-20.0
i Average
-40.0
-50.0 1
B0.0 N RNLLIN A 1d Max Hold
0.0 Hh e A1 [ INATE RS C 1 1 I AL E TR L T
200 |..__.... | ‘ Pl | - _.%__ 14 I LTRRN ]
Min Hold
Center 2,402 GHz Span 2 MHz
#Res BW 11 kHz #VBW 33 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -2.03 dBm Dszﬁ:g
525.92 kHz Auto Man
Transmit Freq Error -37.965 kHz OBW Power 99.00 %
x dB Bandwidth 525.6 kHz x dB -20.00 dB
IMSG %STATUS
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

8PSK 20 dB BANDWIDTH

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
SEMSE:INT ALIGM ALITO 10:34: 39 P May 11, 2015
Center Freq 2.402000000 GHz | #Avg Type: RMS macE[ 5 s |  frequency
PNO: Wide 50 Trig: Free Run TYPE| V] b
IFGain:Low Atten: 24 dB cer|P PPPPP
AMKr1 1.083 7 MHz
Ref Offset 6.7 dB
[0 giciv__Ref 20.00 dBm 0.08dB
100
i
. | iha 1A2
e N/ ﬂ' e o ! Ji -14.09 dBi|
200 /‘V(f\ | H r’?\
-300
! h
A Y A
N kY AN
-50.0
|
-60.0
-70.0
Center 2.402000 GHz Span 2.376 MHz
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms (1001 pts)
IMSG [%STATUS
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

Agilent Spectrum Analyzer - Swept SA
SO& DO

MID CHANNEL

SEMSE:INT

ALIGN AUTO

10:36:53 PM May 11, 2015

Center Freq 2.441000000 GHz

PHO: Wide [:.| Trig: Free Run

#Avg Type: RMS

Frequency

TRACE 3456
TWPE [ bty
pET|F FPPF P

IFGain:Low Atten: 24 dB
Auto Tune
Ref Offset 6.7 dB AMEkr1 1.080 9 MHz
10 gBIdiv Ref 20.00 dBm -0.77 dB
CenterFreq
e 2.441000000 GHz
0.00 - /“/ A
ﬂ\r““ \'F‘J N\ - Start Freq
100 f N W ] 142 2.439806940 GHz
) /?n\z f i I ra Pl Wm!i\kfz T,
o : [ Stop Freq
2.442193060 GHz
-30.0 i
_ 1l ﬁ\ nﬂ\ CF Step
o |W ' W | 238.612 kHz
uto
&0.0
5
£00 Freq Oflfjs:t
z
700

Center 2.441000 GHz
#Res BW 22 kHz

IMSG

#VBW 68 kHz

#Sweep 100 ms (1001 pts)

% STATUS

Span 2.386 MHz
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC ID:1693B-CT50LON

Agilent Spectrum Analyzer - Swept SA
RF SO& DO

HIGH CHANNEL

SEMSE:INT ALIGN AUTO

10:38:23 PM May 11, 2015

Center Freq 2.480000000 GHz

#Avg Type: RMS

:.| Trig: Free Run

Frequency

TRACE 3456
THYPE | bl

it ™ Atten: 24 4B cerjp FRPF P
Auto Tune
Ref Offset 6.7 dB AMEkr1 1.075 9 MHz
10 gBIdiv Ref 20.00 dBm -1.78 dB
Center Freq
100 2.480000000 GHz
0.oo i
M ml er StartFreq
-10.0 | 1A2 2.478804520 GHz
. ' 1 i -13.50 dBim|
1 T4l
-20.0 1
V' L 'U”"l Stop Freq
2.481195480 GHz
-30.0 I |
oo \ﬂ"m ! CF Step
' R ik 239,096 kHz
i uto
-50.0 ! .
1 | i
£00 Freq Oflfjs:t
z
-F0.0

Center 2.480000 GHz
#Res BW 22 kHz

IMSG

#VBW 68 kHz

% STATUS

#Sweep 100 ms (1001 pts)

Span 2.391 MHz
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

8PSK 99% BANDWIDTH

Agilent Spectrum Analyzer - Occupied BW

LOW CHANNEL

SEMSE:INT ALIGH AUTO

10:30:40 PM May 11, 2015

Center Freq 2.402000000 GHz

Log
200

100
0.00
-100
=200
-30.0
-40.0

-50.0

IMSG

[ ]

10 dBidiv

Ref Offset 6.7 dB

Ref 30.00 dBm

Center Freq: 2.402000000 GHz

—»— Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 24 dB

Radio Std: None Frequency

Radio Device: BTS

CenterFreq
2.402000000 GHz

-60.0 H

nall,

Center 2.402 GHz
#Res BW 6.2 kHz

Occupied Bandwidth

410.36 kHz
Transmit Freq Error -23.987 kHz
x dB Bandwidth 360.7 kHz

[% STATUS

Span 600 kHz

#VBW 18 kHz #Sweep 100 ms
Total Power 0.56 dBm
OBW Power 99.00 %
x dB -20.00 dB
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

MID CHANNEL

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

ALIGN AUTO

10:32:28 PM May 11, 2015

Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100100
#IFGain:Low #Atten: 24 dB Radio Device: BTS
Ref Offset 6.7 dB

10 dBidiv Ref 30.00 dBm
Log
200 CenterFreq
190 2441000000 GHz
0.0o
-10.0
-20.0
-30.0
-40.0
500 mii LI | | LI | ik |
E0.0 Lol ‘ | Bl RINRIH _.|.._ LIl | | NN
Center 2.441 GHz Span 687 kHz
#Res BW 6.8 kHz #VBW 20 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 4.42 dBm

342.37 kHz
Transmit Freq Error -17.086 kHz OBW Power 99.00 %
x dB Bandwidth 335.6 kHz x dB -20.00 dB
IMSG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

HIGH CHANNEL

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT ALIGM AUTO 10:33:20 PM May 11, 2015
Center Freq 2.480000000 GHz | Center Freq: 2.450000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100100
#IFGain:Low #atten: 24 dB Radio Device: BTS
Ref Offset 6.7 dB
10 cBidiv Ref 30.00 dBm
Log
200 CenterFreq
100 2.480000000 GHz
0.0
-10.0
-20.0
-30.0
-40.0
500 A Lol gl Gl T (0 B CANE T TRl 1) Wil |
0.0 Pt AL PRRRIL ik L L BT BT b [TOURTL LS R) B TR ST T
L I
Center 2.48 GHz Span 673.4 kHz
#Res BW 6.8 kHz #VBW 20 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.63 dBm
354.47 kHz
Transmit Freq Error -21.847 kHz OBW Power 99.00 %
x dB Bandwidth 354.4 kHz x dB -20.00 dB
IMSG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1(1)

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

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300
kHz and the VBW is set to 300 kHz. The sweep time is coupled.

RESULTS

Page 25 of 99

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



REPORT NO: 15U20259-E8

FCC ID: HD5-CT50LON

DATE:

JUNE 05, 2015

IC 1D:1693B-CT50LON

HOPPING FREQUENCY SEPARATION PLOT

Agilent Spectrum Analyzer - Swept SA

SEMSEINT

ALIGN AUTO

111133 PM May 11, 2015

Res BW 300 kHz

#VBW 910 kHz

Sweep 2.53 ms (1001 pts)

| Avg Type: Log-Pwr TRACE 3456 Frequency
Wide 3 THg: Free Run THPE [ bohéabet
ooy > Atten: 24 dB cerfP PPPPP
Ref Offset 6.7 dB AMKr1 1.000 MHz
10 dBidiv Ref 20.00 dBm 0.45 dB
o 7 1A2
0.00 ;»/ -W\ / \\lllkl\ / ]n'\ / .n\ ,/
i W I N i
100
200
- 2.438500000 GHz
400
00
00
700 2.443500000 GHz
Center 2.441000 GHz Span 5.000 MHz

A2 1 (A)
N 1 f

2
3
4
5
6
7
8
9
10
1
12

MSG

045 dB
9.19 dBm

1.000 MHz (A)
2.441 000 GHz

% STATUS

FUNCTION YaLUE
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

8.3. 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

DA 00-705: 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.
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - Swept SA

SEMSE:INT ALIGM AUTO 11:55:42 PM May 11, 2015

Frequency

Center Freq 2.440000000 GHz | . Avg Type: Log-Pwr o ey
PNO: Fast o 11ig:FreeRun il LR
IFGain:Low Atten: 24 dB ET|PPPPP P
AMkr1 80.6 MHz
Ref Offset6.7 dB
Eggs.fdiv Ref 20.00 dBm 0.84 dB

0.0

=200 \

-30.0

-40.0

500 fatdbteceymal

-60.0

-70.0

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.0 ms (1001 pts)
IMSG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

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

Agilent Spectrum Analyzer - Swept SA

SEMSE:IMT ALIGN AUTO 11:37:58 PM May 11, 2015
Avg Type: Log-Pwr TRACE 3456
TYPE | M ool

eETPPFPPF

Frequency

Center Freq 2.415000000 GHz | .
PHO: Wide Trig: Free Run

IFGain:Low Atten: 24 dB

Ref Offset6.7 dB
1LO dBidiv. Ref 20.00 dBm
og

0.0

ARy
] '

-30.0 }

500

700

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.0 ms (1001 pts)

IM 5G % STATUS
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

NUMBER OF HOPPING CHANNELS (3

Agilent Spectrum Analyzer - Swept SA
SEMSE:INT

0 MHZ SPAN, SECOND SEGMENT)

ALIGN AUTO 11:44:14 PM May 11, 2015

Center Freq 2.445000000 GHz | .
PRO: Wide 0 Trig: Free Run
IFGain:Low Atten: 24 dB

Ref Offset6.7 dB

10 deidiv. Ref 20.00 dBm
Log

Frequency

Avg Type: Log-Pwr TRACE 3456
TYPE |11 binhhiohihid

pET|F FPPF P

0.0

IR

0.00

A \AN

AU AR VAAY

-10.0

VAN
T

=200

-30.0

500

700

Start 2.43000 GHz
#Res BW 300 kHz

IMSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.0 ms (1001 pts)

% STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

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

Agilent Spectrum Analyzer - Swept SA

SEMSE:IMT ALIGN AUTO 11:50:32 PM May 11, 2015
Avg Type: Log-Pwr TRACE 3456
TYPE | M ool

eETPPFPPF

Frequency

Center Freq 2.475000000 GHz | .
PHO: Wide Trig: Free Run

IFGain:Low Atten: 24 dB

Ref Offset6.7 dB
1LO dBidiv. Ref 20.00 dBm
og

“Sndnnan Al AN
B ANNALIRE
. |

-30.0

400
0.0
m%m‘himmmwmm

700

Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.0 ms (1001 pts)
IMSG %STATUS
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

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 Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.299 31 0.09269 0.4 -0.30731
DH3 0.308 19 0.05852 0.4 -0.34148
DH5 0.304 11 0.03344 0.4 -0.36656
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 0.8 seconds (sec) (sec) (sec)
GFSKAFH Mode
DH1 0.299 7.75 0.0231725 0.4 -0.37683
DH3 0.308 4.75 0.01463 0.4 -0.38537
DH5 0.304 2.75 0.00836 0.4 -0.39164
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

PULSE WIDTH - DH1

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  DC SEMSEIMT ALIGN AUTO 11:.27:58 PM May 11, 2015
|I\—flarker 1 A 299.000 ys | Trig Delay: -100.0 ys  Avg Type: Log-Pwr TRACE 3456 Marker
T Trig: Yideo THPE |t
et ™ atten: 24 dB ver|? PRPF R
IFGain:Low : SelectMarker |
Ref Offset 6.7 dB AMkr1 299.0 I.IS| 1
10 dBidiv  Ref 20.00 dBm 1.68 dB
Log J/ .
- < Normal
00 TRIG LWL
200
300 Delta
-400
500
B0.0 [ { AR N & L L T A O L L Fixed>
700 i
Center 2.441000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) of
MR Ly x| FUNCTION | FUNCTION WIDTH FUNCTION YALUE
nZ t A 299.0 us (A) 1.68 dB
2 F t 99.00 us 8.06 dBm
3
4 Properties»
5
]
7
8
9 More
10
1 10of2
12
MSG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH1

Agilent Spectrum Analyzer - Swept SA

SEMSE:IMT BLIGH AUTO 11:16:03 PM May 11, 2015
Center Freq 2.441000000 GHz | Avg Type: Log-Pwr maCE[ 5 icg |  frequency
PHO: Wide —»— T1rig:Free Run TPE | Wil
IFGain:Low Atten: 24 dB LeTP PPPPP
Ref Offset 6.7 dB
10 dBidiv. Ref 20.00 dBm
Log
100
0.00
100
200
S00 i gl . B | n ¥ 1/ —
400 1 i Al iR H M 110 U
STl !0 I 11T L L AP RPN IFELY ST Y AR L 18T BT R LA )01 i,
£00
700
Center 2.441000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG [%STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

PULSE WIDTH - DH3

Agilent Spectrum Analyzer - Swept SA

SEMSE:INT ALIGM ALITO 11:21:52 PM May 11, 2015
r Trig Delay: -200.0 ps  Avg Type: Log-Pwr TRACE 1456 Frequency
YT Trig: Video TYPE |l
PHO: Wid
[Foaimlow  Atten: 24 dB verlP PRPFP
Ref Offset 6.7 dB AMkr1 308.0 ”Sl
10 dBidiy__Ref 20.00 dBm 0.78 dB
og
10.0 \Jf - .
0.00
100 TRIG LWL
200
300
400
500
B0 e ol LR PO (11 ) S PP THL B8 T T el D DTl ) T Lt o 1T, T
700
Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz #VBW 1.0 MHz
0 N S R R N T
A2 t (A 308.0 us (A) 078 dB
2 F t 196.0 us 9.00 dBm
3
4
5
6
7
8
9
10
11
12
MEG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH3

Agilent Spectrum Analyzer - Swept SA

SEMSE:IMT BLIGH AUTO 11:16:30 PM May 11, 2015
| Avg Type: Log-Pwr TRACE 2456 Frequency
PHO: Wid Trig: Free Run TPE | Wil
IFGainlow — Atten: 24 dB LeTP PPPPP
Ref Offset 6.7 dB
10 dBidiv.~ Ref 20.00 dBm
Log
100
0.00
-10.0
200
300
00 Lo U | —
0.0 b—ae ot HH e = E A R MR L g IS ] AR DT A AR R - .
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG [%STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

PULSE WIDTH - DH5

Agilent Spectrum Analyzer - Swept SA

SEMSE:INT ALIGM ALITO 11:20:02 PM May 11, 2015
r Trig Delay: 4000 ps  Avg Type: Log-Pwr TRACE 1456 Frequency
YT Trig: Video TYPE |l
PHO: Wid
[Foaimlow  Atten: 24 dB verlP PRPFP
Ref Offset 6.7 dB AMkr1 304.0 ”Sl
10 dBidiy__Ref 20.00 dBm 0.46 dB
og
10.0 \} ’
0.00
100 TRIG LWL
200
300
400
500
50 0 Pl AT
700
Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz #VBW 1.0 MHz
0 N S R R N T
A2 t (A 304.0 us (A) 0.46 dB
2 F t 3920 us 9.26 dBm
3
4
5
6
7
8
9
10
11
12
MEG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH5

Agilent Spectrum Analyzer - Swept SA

RL RF S0w D SEMSE:INT ALIGM AUTO 11:16:53 PM May 11, 2015
| Avg Type: Log-Pwr TRACE 2456 Frequency
PNO: Wide —»— Trig:Free Run TYPE | WA
IFGain:Low Atten: 24 dB ceTlP PEPP P
Auto Tune
Ref Offset 6.7 dB
10 deidiv. Ref 20.00 dBm
Log
CenterFreq
100 2.441000000 GHz
000
StartFreq
400 2.441000000 GHz
200
Stop Freq
2.441000000 GHz
-300
400 CF Step
1.000000 MHz
uto
-20.0 Pt bt L LI L L gl ) i
w0 Freq Offset
0Hz
700
Center 2.441000000 GHz Span 0 Hz
Res BW (Flattop) 1.0 MHz #FVBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG %STATUS
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)
RSS-247 5.4(1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: 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

8.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 3.84 21 -17.156
Middle 2441 5.97 21 -15.03

High 2480 4.45 21 -16.546
Worst 5.97 -15.03

8.5.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 4.45 21 -16.547

Middle 2441 6.55 21 -14.453

High 2480 5.02 21 -15.978

Worst 6.55 -14.453
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

8.5.3. OUTPUT POWER PLOTS

GESK OUTPUT POWER

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
SEMSE:IMT ALIGN AT 10:55:09 PM May 11, 2015
| #Avg Type: RMS TRACE 3456 Frequency
: —— Trig:Free Run Avg|Hold:=100/100 THPE | W bt
FComiow ™ Atten: 34 dB oeTfP PPPFP
Ref Offset 6.7 dB Mkr1 2.402 13 GHz
1L%gB.fdiv Ref 30.00 dBm 7.479 dBm
200
100 ’
0.00 2.397000000 GHz
-10.0
2.407000000 GHz
=200 —
-30.0
-40.0
-50.0
-E0.0
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
IMSG Iﬂgsm'rus
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FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

MID CHANNEL
Agilent Spectrum Analyzer - Swept SA
RL RF S0w D SEMSE:INT ALIGM AUTO 10:55:31 PM May 11, 2015
#Avg Type: RMS TRACE 3456 Frequency
: —— Trig:Free Run Avg|Hold:=100/100 THPE | W bl
.EE;.,TE;, ™ Atten: 34 dB DeT|P FFPF P
Auto Tune
Ref Offset 6.7 dB Mkr1 2.441 03 GHz
10 gBIdiv Ref 30.00 dBm 9.638 dBm
CenterFreq
200 2.441000000 GHz
100
StartFreq
0.00 2.436000000 GHz
o Stop Freq
2.446000000 GHz
-20.0
300 CF Step
1.000000 MHz
uto
-40.0
500 Freq Offset
0 Hz
-60.0
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)

IMSG

% STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

HIGH CHANNEL

Agilent Spectrum Analyzer - Swept SA

RL RF S0w D SEMSE:INT ALIGM AUTO 10:56:34 PM May 11, 2015
| #Avg Type: RMS TRACE 3456 Frequency
: —— Trig:Free Run Avg|Hold:=100/100 THPE | W bl
.EE;.,TE;, ™ Atten: 34 dB DETP PRPFEP
Ref Offset 6.7 dB Mkr1 2.479 82 GHz Auto Tune
10 gBIdiv Ref 30.00 dBm 8.023 dBm
CenterFreq
200 2.480000000 GHz
10.0 .
StartFreq
0.00 2.475000000 GHz
o Stop Freq
2.485000000 GHz
200
300 CF Step
1.000000 MHz
uto
400
500 Freq Offset
. 0Hz
B0.0
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #FVBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
IMSG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

8PSK OUTPUT POWER

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
SEMSE:INT ALIGN AUTO 10:49:39 PM May 11, 2015
| #Avg Type: RMS TRACE[L -~ 315 & Frequency
. —— Trig:Free Run Avg|Hold:> 100100 TYPE | W] bt
Foa = atten: 34 dB oerfP PPPPP
Ref Offset 6.7 dB Mkr1 2.401 89 GHz
E%gB.fdiv Ref 30.00 dBm 8.024 dBm
200
100 .
0.00
-10.0
200
-30.0
-40.0
-50.0
/0.0
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
IMSG Iﬂgsmms
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FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
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MID CHANNEL
Agilent Spectrum Analyzer - Swept SA
RL RF S0w D SEMSE:INT ALIGM AUTO 10:52:58 PM May 11, 2015
#Avg Type: RMS TRACE 3456 Frequency
: —— Trig:Free Run Avg|Hold:=100/100 THPE | W bl
.EE;.,TE;, ™ Atten: 34 dB DeT|P FFPF P
Auto Tune
Ref Offset 6.7 dB Mkr1 2.440 96 GHz
10 gBIdiv Ref 30.00 dBm 10.202 dBm
CenterFreq
200 2.441000000 GHz
100 i ’
StartFreq
0.00 2.436000000 GHz
o Stop Freq
2.446000000 GHz
200
300 CF Step
1.000000 MHz
uto
-40.0
500 Freq Offset
0 Hz
-60.0
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
IMSG [@STATUS
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FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

Agilent Spectrum Analyzer - Swept SA

HIGH CHANNEL

RL RF S0w D SEMSE:INT ALIGM AUTO 10:53:52 PM May 11, 2015
#Avg Type: RMS TRACE 3456 Frequency
: —— Trig:Free Run Avg|Hold:=100/100 THPE | W bl
.EE;.,TE;, ™ Atten: 34 dB DeT|P FFPF P
Auto Tune
Ref Offset 6.7 dB Mkr1 2.479 96 GHz
10 gBIdiv Ref 30.00 dBm 8.589 dBm
CenterFreq
200 2.480000000 GHz
100 .
StartFreq
0.00 2.475000000 GHz
o Stop Freq
2.485000000 GHz
200 —
300 CF Step
1.000000 MHz
uto
-A0.0
500 Freq Offset
0Hz
0.0
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)

IMSG

% STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

8.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.6
Middle 2441 5.8
High 2480 4.4
Worst 5.8

8.6.2. DATA RATE PI/4-DQPSK MODULATION

Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 2.30
Middle 2441 4.30
High 2480 2.90
Worst 4.30
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8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 2.2
Middle 2441 4.3
High 2480 2.9
Worst 4.3
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Limit = -20 dBc

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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8.7.1. BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

SEMSEINT

ALIGN AUTO 09:35:03 PM May 11, 2015

B | #Avg Type: RMS ReCE[] - 345 6 Frequency
PHO: Wide  Trig:Free Run TP [l
IFGaindlow  Atten: 24 dB ETPPFRRFP

Ref Offset 6.7 dB
E%gBIdiv Ref 20.00 dBm

Mkr2 2.400 000 GHz
-51.15 dBm

10.0

0.00

-10.44 dBml

-10.0
=200

-30.0
-40.0

2.392500000 GHz

500

s Y

-60.0 A T Ao AT e e

-
VR

2.407500000 GHz

=00

Center 2.400000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

de] R | v | FUNCTION | FUNCTIONWID FUNCTION VALUE
f 2.400 000 GHz 51.15 dBm
f 2.400 000 GHz 5115 dBm
MG %STATUS
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Agilent Spectrum Analyzer - Swept SA

LOW CHANNEL SPURIOUS

RL RF [n] SEMSE:INT ALIGM AUTO 09:52:32 PM May 11, 2015
|— | #Avg Type: RMS TRACE 3456 Frequency
PNO: Fast 50 Trig: Free Run THPE |1 bl
IFGain:Low Atten: 24 dB oeT|F FRPFEP
Ref Offsot 6.7 dB MKkra 25.732 5 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -51.62 dBm
Log ( f
1o CenterFreq
0.00 13.015000000 GHz
-10.0 -10.44 dEmfl
-200
StartFreq
e 30.000000 MHz
-40.0
500 3
£00 Stop Freq
70 DI 26.000000000 GHz
Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)

1 f

N

N 1 f
N 1 f
N 1 f

MSG

24017 GHz
48039 GHz
7.206 8 GHz
25,7325 GHz

7.30 dBm
5954 dBm
£59.20 dBm
51.62 dBm

Sl X | v [ FUNCTION | FUNCTION WD

% STATUS

FUNCTION YaLUE

Page 50 of 99

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
SEMSE:IMT ALIGM AUTO 09:35:20 PM May 11, 2015

| | #Avg Type: RMS TRACE[L - 3456 Frequency
“Wide 0 Trig:FreeRun Avg[Hold:> 1001100 TRE (bl it
PHO: Wide G0
IFGain:Low ™ Atten: 24 dB erPPPRPPP

Mkr1 2.441 165 GHz
Ref Offset 6.7 dB
10 dBidiv RZf 2(;3.7)0 dBm 9.595 dBm

-10.44 dBml

Center 2.441000 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

WODE[TRC[S] X | v | FUNCTON | FUNCTIORWIDIH] __FUNCTIONVALLE
N f 2.441 166 GHz 9.595 dBm
2
3
4
5
6
7
g8
9
10
11
12
MEG % STATUS
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MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF SO& DO SEMSE:INT ALIGN AUTO 09:49,37 PM May 11, 2015

|— | #Avg Type: RMS TRACE 3456 Frequency
PNO: Fast o Trig:FreeRun TYPE | Wibitivhihi
IFGainilow — Atten: 24 dB ceTlP PEPP P
Mkrd 7.323 7 GHZ Auto Tune
Ref Offset 6.7 dB
10 dB/div  Ref 20,00 dBm -59.31 dBm
Log 1
100 CenterFreq
0.00 13.015000000 GHz
-10.0 -10.44 dEmfl
-200
StartFreq
i 30.000000 MHz
-40.0
O
&00 D 4
800 WWWM Stop Freq
- D| 26.000000000 GHz
Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts) | 5 57000000 Gh1s
S x| 7 | FUNCTION [ FONCTONWDD FONCTION VALLE
N 1 f 2.440 7 GHz 953 dBm
N 1 f 18511 GHz 51.19 dBm
N 1 f 48818 GHz 5923 dBm FreqOffset
N 1 f 7.3237 GHz 5931 dBm o Hz
MSG [@STATUS
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SPURIOUS EMISSIONS, HIGH CHANNEL

Agilent Spectrum Analyzer - Swept SA

HIGH CHANNEL BANDEDGE

SEMSEINT ALIGN AUTO 09:39:04 PM May 11, 2015

|— | ¥Avg Type: RMS TRACE[L - 3456 Frequency
PNO: Wide o 1rig: Free Run el i
IFGain:LIn\?v ™ Atten: 24 dB ETPPFRRFP
Ref Offset 6.7 dB MKkr2 2.483 830 GHz
E%gBIdiv Ref 20.00 dBm -58.31 dBm
10.0
0.00 m
-100 ,JJ \ 1044 dEmfl
=200 JI 'H\
-30.0 7
LU\L 2.476000000 GHz
-40.0 N'ﬂ' ”"uh
B s T W
600 e ] o LTy Ron i e
e 2.491000000 GHz

Res BW 100 kHz

Center 2.483500 GHz

Span 15.00 MHz

#VBW 300 kHz Sweep 1.47 ms (1001 pts)

N 1 f
N 1 f

MSG

Sl R | v [ FUNCTION | FUNCTION WD

FUNCTION YaLUE

2.483 500 GHz
2.483 830 GHz

£59.35 dBm
£58.31 dBm

% STATUS
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DATE: JUNE 05, 2015

IC ID:1693B-CT50LON

Agilent Spectrum Analyzer - Swept SA
RF SO& DO

HIGH CHANNEL SPURIOUS

SEMSE:INT ALIGN AUTO 094745 PM May 11, 2015

|— | ¥Avg Type: RMS TRACE[L - 3456 Frequency
PNO: Fast o Trig:FreeRun TP [l
IFGain:fow ™ Atten: 24 dB ETIPPPRPP
Ref Offset 6.7 dB Mkr4 7.440 5 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -58.93 dBm
Log 7
¢
. CenterFreq
- 13.015000000 GHz
e -10.44 cBmf
200
StartFreq
o : 30.000000 MHz
-40.0 O
500 | B 4
e Stop Freq
i 26000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts) | 5 c57000000 GHz
sil x| v ] FUNCTION | FUNCTIONWD FURCTION VALUE

N 1 f 24796 GHz 800 dBm

N 1 f 18611 GHz 44,00 dBm

N 1 f 4,959 8 GHz -58.49 dBm Freq Offset

N 1 f 7.440 5 GHz 5893 dBm o Hz
M35 [@STATUS
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

LOW BANDEDGE WITH HOPPING ON

SEMSEINT ALIGN AUTO 11:55:32 PM May 11, 2015

|— | #Avg Type: RMS TRACE 3456 Frequency
PHO: Wide o0 Trig: Free Run Avg|Hold:>100/100 THPE | ol
IFGain:Low Atten: 24 dB cerjfP PRRRPR
Ref Offset 6.7 dB Mkr1 2.400 000 GHz
10 gB.fdw Ref 20.00 dBm -50.510 dBm
10.0
0.00
-10.0 v0.44 oEnd
200
e 2392500000 GHz
-400
00
B0 e b e m SRS S - -]
700 2.407500000 GHz
Center 2400000 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

MSG

FUNCTION FLUMCTION wIDTH FUNCTION WaLUE

o T R
f 2.400 000 GHz 50510 dBm

% STATUS
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HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL RF SO& DO SEMSE:INT ALIGN AUTO 12:01:47 AM May 12, 2015

|— | #Avg Type: RMS TRACE[L - 3456 Frequency
PNO: Wide o 1rig:Free Run Avg|Hold:>100/100 TVPE Mt
IFGain:Low — Atten: 24 dB A e e

Mkr1 2.483 500 GHz Auto Tune
Ref Offset 6.7 dB
10 dBidiv Ref 20,00 dBm o

-10.44 dBml

Center 2.483500 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts) 1500000 MHz

FUNCTION VALUE Auto

N 2.483 500 GHz 59224 dBm

MSG % STATUS
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8.7.2. ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
SEMSEINT ALIGN AUTO 094211 PM May 11, 2015

|— | ¥Avg Type: RMS TRACE[L - 3456 Frequency
PNO: Wide o 1rig:Free Run e
IFGain:LIn\?v ™ Atten: 24 dB ETPPFRRFP
Ref Offset 6.7 dB MKkr2 2.399 955 GHz
E%gBIdiv Ref 20.00 dBm -50.80 dBm
Pl
k{'\\ =11 39 oAm|

2 P
) 4 . &mw "*IU\'WV\M "

L P m e P U e fird e W Ao e A e AR v iy

Center 2400000 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)
: sol % ] v | FUNCTION | FUNCTION WD FUNCTION ¥ALUE
N 1 f 2.400 000 GHz 5153 dBm
N 1 f 2.399 955 GHz 50.80 dBm
MSG %STATUS
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LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF SO& DO SEMSE:INT ALIGN AUTO 10;02:09 PM May 11, 2015

|— | #Avg Type: RMS TRACE 3456 Frequency
PNO: Fast o Trig:FreeRun TYPE | Wibitivhihi
IFGainilow — Atten: 24 dB ceTlP PEPP P
Mkrd 25.485 8 GHz Auto Tune
Ref Offset 6.7 dB
10 dBidiv__Ref 20.00 dBm -51.58 dBm
1
100 CenterFreq
0.00 13.015000000 GHz
-10.0 -11 39 ciFim|
-200
StartFreq
i 30.000000 MHz
-40.0
500 ] 3
0o Stop Freq
. D| 26.000000000 GHz
Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts) | 5 567000000 Coe
Sl R | v | FUNCTON [ FUNCTIONWD FUNCTION VaLUE
N 1 f 2.4017 GHz 592 dBm
N 1 f 4804 6 GHz 5365 dBm
N 1 f 7.206 8 GHz 57.32 dBm FreqOffset
N 1 f 25.485 8 GHz 5158 dBm
0Hz
MSG %STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
SEMSE:IMT ALIGM AUTO 09:40:32 PM May 11, 2015

| | #Avg Type: RMS TRACE[L - 3456 Frequency
Wide () Trig:Free Run TYPE | ] kb
PNO: Wide
IFGainLow ~  Atten: 24 dB ceTP PPPPP
Ref Offset 6.7 dB Mkr1 2.441 165 GHz
10 dBidiv  Ref 20.00 dBm 8.602 dBm
Log
.1
10.0
0.00 J\r/w\-—'\
0.0 / \ _11 30 dFim|
200 j{ l

30.0 \Y
o0 / S

B0 0 forrorerm e “"‘**"“'JMRWN : %M‘m sl NEENSAY

700

Center 2.441000 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

[ ¥ | FUNCTION | FONCTIONWIDTA FUNCTION VALUE
2.441 165 GHz 8.602 dBm

MSG % STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC ID:1693B-CT50LON

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF SO& DO SEMSE:INT ALIGN AUTO 10:03:23 PM May 11, 2015

|— | ¥Avg Type: RMS TRACE[L - 3456 Frequency
PNO: Fast o Trig:FreeRun TP [l
IFGain:fow ™ Atten: 24 dB ETIPPPRPP
Mkr4 25.622 8 GHz Auto Tune
Ref Offset 6.7 dB
10 deidiv. Ref 20.00 dBm -51.40 dBm
1
. CenterFreq
- 13.015000000 GHz
e =11 39 oAm|
=200
StartFreq
. 30.000000 MHz
A0.0
- 0

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts) | 5 57000000 Gh1s
sa] x| v | FUNCION | FUNCIIONWD FUNCTION VALUE
N 1 f 2.441 3 GHz 8.58 dBm
N 1 f 48812 GHz 5904 dBm
N 1 f 7.3230 GHz 59.14 dBm FreqOffset
N 1 f 25622 8 GHz 51.40 dBm 0 Hz
M35 %STATUS
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE:

JUNE 05, 2015

IC 1D:1693B-CT50LON

SPURIOUS EMISSIONS, HIGH CHANNEL

Agilent Spectrum Analyzer - Swept SA

HIGH CHANNEL BANDEDGE

SEMSEINT

ALIGN AUTO

094329 PM May 11, 2015

|— | #Avg Type: RMS TRACE 3456 Frequency
PHO: Wide o0 Trig: Free Run THPE [ ki
IFGain:Low Atten: 24 dB ceET|F PPPFEP
MKkr2 2.484 235 GHz
Ref Offset 6.7 dB
1L%gB.fdiv Ref 20.00 dBm -58.60 dBm
10.0
0.00 nmm
-10.0 { VI 11 39 iFm,
200 ’!‘J \\
-30.0
W \"\ 2.476000000 GHz
-40.0
gl W\
0.0 "U 1 ’2
F0.0 MMW WWLLM“ S AR Y .
N e ] L LA AT el LA T T e T,
700 2.491000000 GHz
Center 2.483500 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

| EE
N 1 f
N 1 f

MSG

2.483 500 GHz
2.484 235 GHz

v [ FoNCToN

£58.88 dBm
£58.60 dBm

FLUMCTION wIDTH

% STATUS

FUNCTION YaLUE
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC ID:1693B-CT50LON

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF SO& DO SEMSE:INT ALIGN AUTO 10;05:09 PM May 11, 2015

|— | ¥Avg Type: RMS TRACE[L - 3456 Frequency
PNO: Fast o Trig:FreeRun TP [l
IFGain:fow ™ Atten: 24 dB ETIPPPRPP
Mkrd 24.398 3 GHZ Auto Tune
Ref Offset 6.7 dB
10 dBidiv  Ref 20.00 dBm -51.35 dBm
Log
/ 1
. CenterFreq
- 13.015000000 GHz
e =11 39 oAm|
200
StartFreq
o 30.000000 MHz
400 o
E00 N é
e Stop Freq
l 26000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts) | 5 57000000 Gh1s
sa] x| v | FUNCION | FUNCIONWD FUNCTION VALUE
N 1 f 2.480 3 GH=z 6.55 dBm
N 1 f 4.960 4 GHz 5764 dBm
N 1 f 7.439 9 GHz -50.26 dBm FreqOffset
N 1 f 24.398 3 GHz 51.35 dBm 0 Hz
M35 %STATUS
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

LOW BANDEDGE WITH HOPPING ON

SEMSEINT ALIGM AUTO 12:04:53 AM May 12, 2015
|— | #Avg Type: RMS TRACE 3456 Frequency
Wide 5 Trig:Free Run Avg|Hold:=100/100 THPE | W bt
PHO: Wide )
IFGainLow © Atten: 24 dB peTfP PPPPP
Ref Offset 6.7 dB Mkr1 2.400 000 GHz
10 gB.fdw Ref 20.00 dBm -50.069 dBm
100
0.00 — |
-10.0 o 11 39 ciFy
-200
e 2392500000 GHz
-40.0
500
B0 0 et SR - e A
700 2.407500000 GHz

Center 2.400000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

MSG

B
f 2.400 000 GHz

£50.069 dBm

FUNCTION

FLUMCTION wIDTH FUNCTION WaLUE

% STATUS

Page 63 of 99

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

TEL: (510) 771-1000

FORM NO: CCSUP4701l

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL RF SO& DO SEMSE:INT ALIGN AUTO 12:03:03 AM May 12, 2015

|— | #Avg Type: RMS TRACE[L - 3456 Frequency
PNO: Wide o 1rig:Free Run Avg|Hold:>100/100 TVPE Mt
IFGain:Low — Atten: 24 dB A e e

Mkr1 2.483 500 GHz Auto Tune
Ref Offset 6.7 dB
10 dBidiv Ref 20,00 dBm S 0 G

=11 39 dAm|

Center 2.483500 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts) 1500000 MHz

FUNCTION VALUE Auto

N 2.483 500 GHz 60017 dBm

MSG % STATUS
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

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 (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. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. 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 band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 1 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.0028S = 360Hz.

8PSK = 1/T =1/ 0.0028S = 360Hz

The spectrum from 1GHzHz 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.

Page 65 of 99
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

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




REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 22 May 2015 18:18:85
Restricted Bondedge
= Project Number: 15028259
1 Cl ient :HONEYWELL
Config:EUT + Charger
Mode:BT_GFSK_BE 2482 MHz
195 Tested by:6. Escano
95 i
85
N Peak Limjt CdBuU/m) ,' ‘\
D) ) g \\
[as]
&
El: \
55l..Average Limit (dBulym) L]
Mm&mwmwmmmw»wwmmwmmmwmmm 1 X\
45 i
J
4 3 . N
35 - 2
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (GHz) Det oM VB fvg Typ Sueep Pis  45ups/fode  Position Range (GHz) Dt RBU UBU fvg Typ Sucep Pte  ¥oups/Made  Position
1:2.3172.415 PEAK  INC-6B) 3 Pur AglRS)  Auto/Cpled 8081 Inf/MXH 76 degs 273 cn | 2:2.31-2.415 PEAK  IN(-6d8) 360 Volt fvg futo/Cpled  8B1  Inf/MAXH 76 degs 273 o H
Low Chonnel Bondedge Method 1T - Horizontal.TST 38915 11 Apr 2814 Rev 8.5 22 Jul 2814
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 38.74 PK 32 -22.6 48.14 - - 74 -25.86 76 273 H
2 *2.317 41.34 PK 31.6 -22.7 50.24 - - 74 -23.76 76 273 H
3 *2.39 28.02 VB1T 32 -22.6 37.42 54 -16.58 - - 76 273 H
4 *2.386 28.23 VBI1T 32 -22.6 37.63 54 -16.37 - - 76 273 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

VERTICAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 22 May 2015 18:32:86
Restricted Bondedge
= Project Number: 15028253
1 Cl ient :HONEYWELL
Config:EUT + Charger
Mode:BT_GFSK_BE 2482 MHz
195 Tested by:6. Escano
il
gl: ‘\
ﬂ
|
85
N Peak Limit CdBuU/m)
> 7:
J
@ I
: L
=
6 1 "
sel..Averags Limit (dBuU/m) |
2 Mw 1
bbb ‘? O R RO AR PR %%_w‘l_ﬂ TIVCHTI PRV YRV TAWY (O T mtl) IVRIAVITOR. LA (e
45
4 3
o o
35
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) 0t Reu VBl g Typ Sucep Pie H5ups/Mode  Position Range (GHz) Dt el VBl v Typ Seeep Pt foups/Made  FPosition
2.312.4I5 PERK  1MC-6B ET (RIS 4o/C BBl Inf/MAX | degs 342 cm U|
Low Chonnel Bondedge Method 1T - Uertical .TST 38815 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 37.49 PK 32 -22.6 46.89 - - 74 -27.11 1 342 \
2 *2.329 41.53 PK 317 -22.7 50.53 - - 74 -23.47 1 342 \
3 *2.39 28.1 VB1T 32 -22.6 375 54 -16.5 - - 1 342 \
4 *2.385 28.38 VB1T 32 -22.6 37.78 54 -16.22 - - 1 342 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL Fremont,5m Chomber B

12 22 May 2015 18:48:35

Restricted Bondedge

- Project Number: 15020253
1 Client tHONEYWELL
Config:EUT + Charger
Mode :ET_GFSK_BE_2488 MHz
195 Tested by:6. Escano

|
95 5
) i
. \\
. [ ,
55 | Average Limit CdBulU/m)

|
bl g ol oo M} \ ”ln'lw oy bl oy Lol b Lol WMWWM i uuwm‘ \wl u‘uﬂqume

Peak Limit (dBulU/m)

CdBul/m)

=
4 { 1
A
- e \ss
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) 0st Re VBl g Typ Sucep Pis H5ups/Mode  Position Range (GHz) Dt eu VBl v Typ Seeep Pt Woups/Made  FPosition
1:2.46-2.563 PEAK  INC-6B) 3 Pur PuglRS)  Auto/Cpled 8081 [nf/MOXH 44 degs 320 cn | 2:2.45-2.563 PEAK  IN(-6d8) 368 Volt fvg futo/lpled  BB1  Inf/MAXH 44 degs 328 cn H

High Channel Bandedge Method 1T - Horizontol .TST 38915 27 Mar 2014

Rev 9.5 22 Jul 26814

HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *2.484 40.43 PK 325 -22.4 50.53 - - 74 -23.47 44 320 H
2 *2.484 41.17 PK 325 -22.4 51.27 - - 74 -22.73 44 320 H
3 *2.484 28.92 VB1T 325 -22.4 39.02 54 -14.98 - - 44 320 H
4 *2.484 28.99 VBI1T 325 -22.4 39.09 54 -14.91 - - 44 320 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

VERTICAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber B 22 May 2815 18:41:00
Restricted Bondedge
= Project Number: 15028258
1 Client:HONEYWELL
Config:EUT + Chorger
Mode:BT_GFSK_BE_2488 MH=z
185 Tested by:6. Escano
gl:
85
‘e
~ FPeak Limit (dBuU/m)
> 7!:
3
[a5)
N
E)l:
Average Limit (dBulU/m)
55 =
| 5]
o
45
3
s}
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (GHz) et RoU VB Avg Typ Sueep Ps  4Sups/fode  Position Range (GHz) Dt RBU UBU fvg Tup Sucep Pie #oups/Made  Position
High Channel Bandedge Method 1T - Uertical \TST 38915 27 Mar 2014 Rev 9.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.88 PK 325 -22.4 49.98 - - 74 -24.02 352 393 Vv
3 *2.484 28.95 VBIT 325 -22.4 39.05 54 -14.95 - - 352 393 v
4 *2.484 28.96 VBIT 325 -22.4 39.06 54 -14.94 - - 352 393 v
2 2.559 41.13 PK 32.7 -22.4 51.43 - - 74 -22.57 352 393 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

0

FREMONT, 3m Chamb

188

98|

8a|

7ar

zon

(dBull¥m) Hor

[ Fange iz Dt [T 1] fvg Tup

ubpart C 2408MHz Spurious Emissions with Averoge Scon. TST 35763 12 Ju

CC PartlS

2814

Rev 9.5 22 Jul 2814

Note Em|55|on was scanned up to 26GHz No em|SS|ons were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015

FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON
LOW CHANNEL VERTICAL

]n.:l FREMONT, 3m Chambe 3 May 2B15 13:57:59

=1

824}
3 79
- 4 . 1

38}

28}

[ g
Fregu y (GHz)

CC PartlS Subport C 2408MHz Spuricus Emissions with Averoge Secon 75T 38763 12 Jun 2814 Rev 9.5 22 J 2814

Note: Emiséion Was scanned up to 26GHz; No emissions were detected above the noisé ﬂoor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
4 1.302 33.94 PK 29.9 -23.8 40.04 - - 74 -33.96 0-360 200 \
1 1.308 33.38 PK 29.8 -23.8 39.38 - - 74 -34.62 0-360 200 H
2 6.031 30.46 PK 35.2 -29.6 36.06 - - - - 0-360 200 H
5 6.066 30.94 PK 35.2 -29.1 37.04 - - - - 0-360 100 Vv
6 10.4 27.29 PK 373 -25.3 39.29 - - - - 0-360 100 Vv
3 10.437 27.77 PK 373 -25.3 39.77 - - - - 0-360 100 H

PK - Peak detector

FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

MID CHANNEL HORIZONTAL

118

UL FREMONT, 3m

Char

nber

13 May 281

5

13:36:45

Radiated Emissions 3-Meters

188
98|
28|

t 76|
o
i en
:_ S8
@
=z

Fregquency (GHz)

W A Typ Sueep Fiz  Wupefode  Fosition Fange (Gt et WM U A Tep Sacep Fis  Wapetiok  Fositl

CC Port!S Subport C 2488MHz Spurious Emissions with Averoge Scon . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2B14

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: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

MID CHANNEL VERTICAL

UL FREMONT, 3m Cham 13 May 2815 13:36:45

a

Rodioted Emissions 3-Meters

188|

ElE]

8a|

7ar

fml Usrtical

(dBul)

0
B

CC Part!S Subport C 2408MHz Spurious Emissions with Averoge Scon TST 39763 12 Jun 2B14 Rev 9.5 22 Jul 2814

Note: Emiséibn 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: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
4 1.308 33.94 PK 29.8 -23.8 39.94 - - 74 -34.06 0-360 100 \
1 1.312 33.8 PK 29.7 -23.8 39.7 - - 74 -343 0-360 200 H
2 4.782 30.9 PK 34 -30.4 34.5 - - 74 -39.5 0-360 100 H
5 4.791 31.71 PK 34 -30.4 35.31 - - 74 -38.69 0-360 200 \
6 6.057 30.55 PK 35.2 -29.1 36.65 - - - - 0-360 200 \
3 6.088 30 PK 35.2 -28.9 36.3 - - - - 0-360 100 H

PK - Peak detector

FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

HIGH CHANNEL HORIZONTAL

']D-!'I FREMONT, 3m Chamb

ated Emissions

188

ElE]

8a|

13 May 2815

3-Meters

14:16: 38

7ar

zont

)

58|

(dBull¥m) Hor

I 1 E ¥ 8
Freqguency (GHz)
[ Fanga iz et Fod W g fup Seeep Fin Wowoode  Fosition | Aoge () [ W e e Seop Fia fapafok  Fosltion
CC PartlS Subpori C 2408MHz Spurious Emissions with Averoge Scon TST 39763 12 Jun 2B14 Rev 9.5 22 Jul 2B14

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

Page 76 of 99

above the noise floor

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000

FORM NO: CCSUP4701l
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015

FCC ID: HD5-CT50LON IC ID:1693B-CT50LON
HIGH CHANNEL VERTICAL
]n L FREMONT, 3m Chamber 13 May 2B15 14:16: _'i-i.
Rodioted Emissions 3-Meters
1 aa|
=z
Ba;
E 781
b
= &a!
G
4@ 2 : &
&
38t
28
1 18 g
Freguency (GHz)
Farge (@) [ W r - ts Vowaoe  Foaltion Farge () et TR = Fo Wpolfods  Fosit
CC PartlS Subport C 2408MHz Spurious Emissions with Averoge Scon. TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emiséibn 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: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
4 1.282 33.52 PK 29.7 -23.8 39.42 - - 74 -34.58 0-360 100 \
1 1.287 33.56 PK 29.8 -23.7 39.66 - - 74 -34.34 0-360 100 H
5 4.634 31.03 PK 339 -30.9 34.03 - - 74 -39.97 0-360 100 \
2 4.677 31.35 PK 34 -30.7 34.65 - - 74 -39.35 0-360 100 H
6 7.883 29.41 PK 35.8 -27.3 37.91 - - - - 0-360 200 Vv
3 7.924 29.69 PK 35.8 -27.8 37.69 - - - - 0-360 100 H

PK - Peak detector

FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

9.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL Fremont,5m Chamber B

12 22 May 2015 20:17:27
Restricted Bondedge
= Project Number: 150208258
1 Client:HONEYTWELL
Config:EUT + Charger
Mode:BT_8PSK_BE_2482 MHz
195 Tested by:6. Escano
95 i
B
|
I
85 |
N Peak Limjt CdBuU/m) { \\
> 7!:
3
@
]
65 ) \\
55 Averoge Limit (dBuUym) / \
Db S f Wbl ‘FPxW wul ) ..LW‘ \‘ i e il
45 (‘ | e
4 J ~L
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
12 e RN MCBE) M P BathS)  dipled GBI TSI M0 b3 o 22 M Eosli i P RN 4 SreBoled bint T 340 e 330 on
Low Chonnel Bondedge Method 1T - Horizontal TST 38915 11 Apr 20814 Rev 8.5 22 Jul 2814
HORIZONTAL DATA
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 38.53 PK 32 -22.6 47.93 - 74 -26.07 349 330 H
2 *2.372 41.35 PK 31.9 -22.6 50.65 - 74 -23.35 349 330 H
3 *2.39 27.96 VBIT 32 -22.6 37.36 54 -16.64 349 330 H
4 *2.38 28.16 VBIT 32 -22.6 37.56 54 -16.44 349 330 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

VERTICAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 22 May 2015 20:09: 34
Restricted Bondedge
= Project Number: 15028253
1 Cl ient :HONEYWELL
Config:EUT + Charger
Mode:BT_8PSK_BE_ 2482 MHz
195 Tested by:6. Escano
gl: \\\
|
85
N Peak Limit CdBuU/m)
> 7:
J
[an]
S
6|:
|
55)...fverage Limit (dBulym) f
2 j 1
o bbbl bbb haandhh oot A e PRI Y NPT AR bt
45 H . ¥ W Y
3
35
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) 0t Reu VBl g Typ Sucep Pie H5ups/Mode  Position Range (GHz) Dt el VBl v Typ Seeep Pt foups/Made  FPosition
2.312.4I5 PERK  1MC-6B ET TR 4o/C BBl Inf/MAX 187 degs 261 cm
Low Chonnel Bondedge Method 1T - Uertical .TST 38815 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 38.43 PK 32 -22.6 47.83 - - 74 -26.17 187 261 \
2 *2.388 41 PK 32 -22.6 50.4 - - 74 -23.6 187 261 \
3 *2.39 28.02 VB1T 32 -22.6 37.42 54 -16.58 - - 187 261 \
4 *2.39 28.18 VB1T 32 -22.6 37.58 54 -16.42 - - 187 261 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015
IC 1D:1693B-CT50LON

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 22 May 2015 19:53:28
Restricted Bondedge
= Project Number: 15028259
1 Client :HONEYWELL
Config:EUT + Chorger
Mode:BT_8PSK_BE 2488 MHz
195 Tested by:6. Escano
A
95 /‘ :
o /@ \
c | |
3 - {‘ \ Peak Limit (dBuU/m3
) 7 J[ \
[an]
S
65 } 1
‘/I ~\ Average Limit (dBulU/m)
55 | \ -
MWMWWMM/ )‘M e L e S At e
45
| |
J .3
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (GHz) et RBU B fvg Typ Sueep Pls  #Sups/fode  Position Range (GHz) Dt RBU VU fvg Typ Sucep Pte  #oups/Made  Position
1:2.46°2.563 PERK  IHC-6B) M Pur Pug(RMS)  Auto/Cpled 8081 Inf/MAKH 43 degs 317 cm | 2:2.462.563 PEAK  IM(-6B) 368 Uoltfvg futo/lpled  BB1  Inf/MAXH 43 degs 317 o H
High Channel Bandedge Method 1T - Horizontol .TST 38815 27 Mar 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 38.53 PK 325 -22.4 48.63 - - 74 -25.37 43 317 H
3 *2.484 28.47 VBIT 325 -22.4 38.57 54 -15.43 43 317 H
4 *2.484 28.59 VB1T 325 -22.4 38.69 54 -15.31 - - 43 317 H
2 2.561 40.56 PK 327 -22.3 50.96 74 -23.04 43 317 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

VERTICAL PEAK AND AVERAGE PLOT

! 2:UL Fremont,5m Chomber B 22 May 2015 20:00:42
Restricted Bondedge
= Project Number: 15028253
1 Cl ient :HONEYWELL
Config:EUT + Charger
Mode:BT_8PSK_BE 2488 MHz
195 Tested by:6. Escano
[\
=
9 11
|
|
85 “
e ,
3 - Peak Limit (dBuU/m3
3 7
@ \
S
65 i
[
/{ } Average Limit CdBulU/m)
55 f ‘“n
. o Al uuF‘ “Lmu gl e B il T il e d ikl b b Lk atd ™ TR (RPPY TRPRR O
45
3
=}
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (GHz) Det oM BN fvg Typ Sueep Pls  #5ups/fode  Position Range (6Hz) Dt RBU VU fvg Typ Sucep Pte #oups/Made  Position
2.46-2.563 PERK  INC-6B) M Pur AvglRIS 4o/t BBl InfMBXH 4 degs 323
High Channel Bandedge Method 1T - Uertical .TST 38915 27 Mar 2614 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.58 PK 325 -22.4 49.68 - - 74 -24.32 4 323 \
2 *2.496 40.89 PK 325 -22.4 50.99 - - 74 -23.01 4 323 \
3 *2.484 28.48 VB1T 325 -22.4 38.58 54 -15.42 - - 4 323 \
4 *2.484 28.6 VB1T 325 -22.4 38.7 54 -15.3 - - 4 323 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL FREMONT, 3m Chamb 13 May 2815 14:58: 28

0

Rodiated Emissions 3-Meters

188

98|

8a|

7ar

zon

(dBull¥m) Hor

BT_BPSK_HARM 2482 .0AT 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

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: 15U20259-E8 DATE: JUNE 05, 2015

FCC ID: HD5-CT50LON IC ID:1693B-CT50LON
LOW CHANNEL VERTICAL
]n.:l FREMONT, 3m Chambe 13 May 2B15 14 ::i-SZZ;i-S.
wdicted Emissions 3-Meters

=lc]

8|
3 79
) 40| 4 . &

38t

28

[ g
Fregu y (GHz)

3T _BPSK |’;4|-.‘I" 2482 . 0AT 39763 12 Jun 2814 Rev 9.5 22 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noisé ﬂoor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
4 1.296 33.6 PK 29.9 -23.8 39.7 - - 74 -34.3 0-360 100 \
1 1.301 3431 PK 29.9 -23.8 40.41 - - 74 -33.59 0-360 100 H
5 5.992 30.74 PK 35.2 -30.4 35.54 - - - - 0-360 100 \
2 5.998 30.84 PK 35.2 -30.2 35.84 - - - - 0-360 100 H
3 8.822 29.03 PK 35.9 -26.6 38.33 - - - - 0-360 200 H
6 8.842 28.97 PK 35.9 -26.6 38.27 - - - - 0-360 100 Vv

PK - Peak detector

FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

MID CHANNEL HORIZONTAL

,]DZ.I FREMONT, 3m Chamber 13 May 2815 14:33:83

oted Emissions 3-Meters

188

ElE]

8a|

7ar

zont

(dBull¥m) Hor
o
=

_ it g i A
28 ; ;
28]
1 18 g
Freqguency (GHz)
[ Fange iz [T W g fup Sesep Pin Womafods  Fosition | Aoge GG et Y W e e Seop Fia fapafok  Fosltion
CC Part!S Subport C 2408MHz Spurious Emissions with Averoge Scan.TST 389763 12 Jun 20814 Rev 9.5 22 Jul 2814

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: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

MID CHANNEL VERTICAL

UL FREMONT, 3m Chan 13 May 2B15  14:33:83

a

3-Meters

188|

ElE]

8a|

7ar

fml Usrtical

(dBul)

aLn

CC Part!S Subport C 2408MHz Spurious Emissions with Averoge Scon TST 39763 12 Jun 2B14 Rev 9.5 22 Jul 2814

Note: Emiséibn 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: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
4 1.304 33.42 PK 29.8 -23.8 39.42 - - 74 -34.58 0-360 200 \
1 1.315 33.59 PK 29.7 -23.8 39.49 - - 74 -34.51 0-360 200 H
5 5.983 30.1 PK 35.2 -30.5 34.8 - - - - 0-360 200 \
2 6.007 30.63 PK 35.2 -30.1 35.73 - - - - 0-360 200 H
6 10.355 27.21 PK 37.2 -25.7 38.71 - - - - 0-360 200 Vv
3 10.378 26.97 PK 37.2 -25.7 38.47 - - - - 0-360 200 H

PK - Peak detector

FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15U20259-E8 DATE: JUNE 05, 2015

FCC ID: HD5-CT50LON

IC 1D:1693B-CT50LON

HIGH CHANNEL HORIZONTAL

13 May 2815

s J-Meters

UL FREMONT, 3m Chomber

zontal
1
=

/m) Hor
[n)]
=

CdBul

Freguency (GHz)

[ Rarge (iHe Dot U ] Gueep Pla  WapeiMode  FPosition | Fange (GHz) Dot FEU [T

5 22 Jul 2814

# . TST 39763 12 Jun 2814 Rev 3

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: 15U20259-E8
FCC ID: HD5-CT50LON

DATE: JUNE 05, 2015

HIGH CHANNEL VERTICAL

I'i]-.'L FREMDNT, 3m Chomber 13 May 2815 5:14:13
] 'ib{ ers
1 Ba;
=Tz}
[=1=]
8 78
2 oq
G
3 sg|
48! L: "
=]
5 =]
el =1
] 18
Freguency (GHz)
[ Rarge (iHe Dot M [ — Pla  Wapa/Mede  Position | Fange (BHz) g Tuy g [z pasFod
. TST 39763 12 Junm 28114 Rev 9.5 22 Jul 2814
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: 15U20259-E8 DATE: JUNE 05, 2015
FCC ID: HD5-CT50LON IC 1D:1693B-CT50LON

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
4 1.294 333 PK 29.8 -23.8 39.3 - - 74 -34.7 0-360 200 \
1 1.296 33.52 PK 29.8 -23.8 39.52 - - 74 -34.48 0-360 200 H
5 4.281 30.79 PK 335 -31.1 33.19 - - 74 -40.81 0-360 100 \
2 4.293 31.06 PK 335 -31.1 33.46 - - 74 -40.54 0-360 100 H
6 7.588 28.78 PK 35.7 -28.1 36.38 - - 74 -37.62 0-360 100 Vv
3 7.589 28.92 PK 35.7 -28.1 36.52 - - 74 -37.48 0-360 100 H

PK - Peak detector

FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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9.3.

WORST-CASE BELOW 1 GHz

GESK SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)
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BELOW 1 GHz TABLE

Marker Frequency Meter Det AF T243 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m)
5 *73.7325 42.83 PK 8 -28.4 22.43 40 -17.57 0-360 101 Vv
3 *253.6 39.5 PK 11.7 -26.4 24.8 46.02 -21.22 0-360 101 H
4 42.495 43.5 PK 12.3 -28.7 27.1 40 -12.9 0-360 101 Vv
1 62.2575 433 PK 7.7 -28.5 22.5 40 -17.5 0-360 300 H
6 140.5 37.93 PK 13 -27.6 23.33 43.52 -20.19 0-360 101 Vv
2 151.9325 41.31 PK 12.4 -27.5 26.21 43.52 -17.31 0-360 300 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector
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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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6 WORST EMISSIONS

10 UL Fremont, CA CE Room 15 Moy 2815 15:85:56
Conducted RFI Uoltage
Project No:i50U20259
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Frequency (MHz)
Range tMHz3 REU/UBL Ref/Attn  Det/Avg Mode Sweep Fis  #5uf Ronge (MHz) RBL/UBL Ref/Attn  Det/Avg Mode Sueep Pis  #Swps/H
1:.15-38 Ih -6/ - 82/18 Ph/Av Is/4.5kHz 6635 1/
[CISPR 11-22 CE Class B 158KkHz=3BMHz Stepping.TST 1 14 Moy 2815 Rev 9.5 14 Moy 2815

LINE 1 RESULTS
Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
1 .1905 50.63 Pk 1 0 51.63 64.01 -12.38
2 .204 31.52 Av 9 0 32.42 - - 53.45 -21.03
3 .6315 41.63 Pk 3 0 41.93 56 -14.07
4 .627 29.47 Av 3 0 29.77 - - 46 -16.23
5 1.239 42.35 Pk 2 0 42.55 56 -13.45
6 1.2525 26.27 Av .2 0 26.47 - - 46 -19.53
7 12.939 40.29 Pk 2 2 40.69 60 -19.31
8 12.9525 22.7 Av 2 2 23.1 - - 50 -26.9
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LINE 2 PLOT
1@HJL Fremont, CA CE Raoom 15 May 2815 15:85:56
Conducted RFI Uoltage
a9y Project No: 15020259

Client Nome:Honeywel |

Mode | /Device EUT + Charger
Test Uolt/Freq: 12BUAC/6BH=z BT
<A Test By:Jude Semano
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Rangs MHz1 REU/VBY Ref/Attn  Det/fvg Made Sweep Fis  #5ug Range (MHz) RBI/UBY Ref/Attn  Det/Avg Mode Sueep Pie  #Swps/M

CISPR 11-22 CE Closs B 15AkHz-30MHz Stepping TST 1 14 Moy ZA15 Rev 9.5 14 Moy ZA1S

LINE 2 RESULTS
Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 283 Reading Class B QP (dB) Class B (dB)
(dBuv) dBuv Avg
9 .5235 33.42 Pk 4 0 33.82 56 -22.18
10 .5235 23.24 Av A 0 23.64 - - 46 -22.36
11 2.4405 35.5 Pk 2 1 35.8 56 -20.2
12 2.481 16.42 Av 2 A 16.72 - - 46 -29.28
13 7.5165 35.94 Pk 2 1 36.24 60 -23.76
14 7.539 18.48 Av 2 1 18.78 - - 50 -31.22
15 18.4965 24.23 Pk 3 2 24.73 60 -35.27
16 18.4875 8.49 Av 3 2 8.99 - - 50 -41.01
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