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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + Bluetooth & DTS/UNII a/b/g/n +
NFC.

MODEL: LG-D631, D631, LGD631

SERIAL NUMBER: 403KPDT000322 (Conducted), 403KPMZ000323 (Radiated)

DATE TESTED: APRIL 1-7, 2014

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:

e
PHILIP KIM CHARLES VERGONIO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROGRAM MANAGER LAB ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2009, FCC
CFR 47 Part 2, FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://www.ccsemc.com.

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 494 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 GSM/WCDMA/LTE Phone + Bluetooth & DTS/UNII a/b/g/n + NFC.

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 11.22 13.23
2402 - 2480 Enhanced 8PSK 9.73 9.39

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 FPCB antenna, with a maximum gain of -8.45 dBi.

5.4. 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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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID

AC Adapter LG ELECTRONICS MCS-01WD DB390078751 N/A

Earphone LG ELECTRONICS LG-D631 N/A N/A
I/O CABLES
1/0 Cable List

Cable (Port # of identical [Connector [Cable Type |Cable Length|Remarks
No ports Type (m)
1 DC Power |1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded [1m 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.
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SETUP DIAGRAM FOR TESTS

HEADSET

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 02/13/15
Antenna, Horn, 18GHz EMCO 3115 C00783 10/25/14
Antenna, Horn, 25.5 GHz ARA MWH-1826/B €00980 11/14/14
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 01/28/15
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 10/22/14
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/20/14
CBT Bluetooth Tester R&S CBT None 07/12/14
Peak Power Meter Agilent / HP E4416A C00963 12/13/14
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/14
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/15

Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
Peak Power Meter Agilent / HP E4416A C00963 12/13/14
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/14
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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 4.6 Occupied Band width (99%) N/A Pass 1.242MHz
2.1091, | Rss-210 Ag.5|Band Edge / Conducted Spurious | 5545, Pass | -30.459dBm
15.247 (d) Emission
1(?)')%?)7 RSS-210 A8.4 | TX conducted output power <21dBm Pass 11.22dBm
15.247 RSS-210 . )
(a)(1) A8.1(b) Hopping frequency separation > 25KHz Conducted Pass 1MHz
More than 15
15.247 RSS-210 . non-
(a)(1)ii) A8.1(d) Number of Hopping channels overlapping Pass 79
channels
15.247 RSS-210 .
(a)(1)ii) A8.1(d) Avg Time of Occupancy < 0.4sec Pass 0.228sec
15.207 (a) | TSS-GEN |AC Power Line conducted Section 10 Pass | 43.72dBuV
7.2.2 emissions
15.205 cFlfuif;% Radiated
15209 RSS-210 Radiated Spurious Emission < 54dBuV/m Pass 40.88dBuV/m
Clause 6
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMIT

20 dB AND 99% BANDWIDTH

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 2 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 0.983 0.9064
Middle 2441 0.981 0.9136
High 2480 0.988 0.9434
Worst 0.988 0.9434

8.1.1. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.333 1.242
Middle 2441 1.335 1.2109
High 2480 1.332 1.2144
Worst 1.335 1.242
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GFESK 20 dB BANDWIDTH

BANDWIDTH LOW CH

igllent Spectrum Analyzer - Occupled BW
E [5:00:51 AM &gx 07, 2014
Center Freq: 2.402000000 GHz Radio Std: None Frequency

(o] Trig: Free Run Avg|Holdz 10000
#IF Gain: Luw #Attan: 30 dB Radie Davice: ETS

Ref Offset 16.6 dB
Ref 29.60 dBm

CenterFreq
2402000000 GHz|

f‘/—\. B ‘\.‘\L

CF Step

enter 2.402 GHz Span 3 MHz 300.000 kHz
Res BW 30 kHz #VBW 91 kHz #S 100 ms [2ule Man

Occupied Bandwidth Total Pawer 18.0 dBm FreqOffset

894.42 kHz OHz
Transmit Freq Error -B72 Hz OBW Power 99.00 %
% dB Bandwidth 982.7 kHz x dB -20.00 dB

st P Alignment Cornplatad $1ATUS

BANDWIDTH MID CH

igllent Spectrum Analyzer - Occupled BW
B FL F:05:22 &M &g 17, 2014
| Genter Freq: 2.441000000 GHz Radio Std: None Frequency
(o] Trig: Free Run Avg|Holdz 10000
I I Gain:Luw #Atten: 30 4B Radie Davice: ETS

Ref Offzet 16.6 dB
0 dBidiv Ref 29,60 dBm
og

195 CenterFreq
2441000000 GHz

-

CF Step
enter 2.441 GHz Span 3 MHz| WUM'I‘;Hz
Res BW 30 kHz #VBW 91 kHz #5y 100 ms| |Auie an

Occupied Bandwidth Total Power 18.0 dBm FreqOffset

886.70 kHz OHz
Transmit Freq Error -B.985 kHz OBW Power 99.00 %
% dB Bandwidth 980.7 kHz x dB -20.00 dB

STATUS
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BANDWIDTH HIGH CH

igllent Spectrum Analyzer - Occupled BW
et [6:05:534M &g 17, 2014
| Genter Freq: 2.480000000 GHz Radio Std: None Frequency
(o] Trig: Free Run Avg|Holdz 10000

#IF Gain: Luw #Attan: 30 dB Radie Davice: ETS

Ref Offzet 16.6 dB
0 dBidiv Ref 29.60 dBm
og
195 CenterFreq
2480000000 GHz|

=

7

=l

CF Step
enter 2.48 GHz Span 3 MHz mm“"“‘”‘
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| [Auie an

Occupied Bandwidth Tatal Power 17.0 dBm FreqOfset

896.75 kHz 0kz
Transmit Freq Error -14.749 kHz OBW Power 99.00 %
% dB Bandwidth 987.9 kHz x dB -20.00 dB

£ STATUS
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GESK 99% BANDWIDTH

99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Dccupied BW

HlFGain:l ow

Ref Offset 10.4 dB

10 dBidiv Ref 14.40 dBm

] Center Freq: 2.402000000 GHz
—». Trig:Free Run
#Aten: 35 dB

0714 P2 (L, 2014

Radio Std: None Fraguency

Radie Device: BTS

Log

Center 2.402 GHz
#Res BW 30 kHz
Occupied Bandwidth
906.48 kHz
-27.192 kHz
1.127 MHz

Transmit Freq Error
¥ dB Bandwidth

Total Power

#VBW 91 kHz

OBW Power
x dB

8.08 dBm

99.00 %
-26.00 dB

Center Freq
2402000000 GHz

CF Step
- 300.000 kHz
8pan 3 MHz| |0 Man

#5Sweep 100 ms

Freq Offset
OHz

99% BANDWIDTH MID CH
‘.Ag| Spectrum alyzer wied oW
enter Freq 2.441000000 GHz

HIFGain:Low

Ref Offset 10.4 dB

10 dBidiv Ref 14.40 dBm

] Center Freq: 2.441000000 GHz
—». Trig:Free Run
#Aten: 35 dB

R0 P2 (L, 04

Radio Std: None Fraguency

Radio Device: BTS

Log

Center 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
913.58 kHz
-30.479 kHz
1.126 MHz

Transmit Freq Error
¥ dB Bandwidth

Total Power

#VBW 91 kHz

OBW Power
x dB

7.93 dBm

99.00 %
-26.00 dB

Center Freq
2441000000 GHz

CF Step
- 300.000 kHz
Span 3 MHz| |auts Man

#5Sweep 100 ms

Freq Offset
OHz
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99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW

] Center Freq: 2.450000000 GHz

HlFGain:l ow

Ref Offset 10.4 dB

10 dBidiv Ref 14.40 dBm

—». Trig:Free Run
#Aten: 35 dB

AT 1006 TR M A (52, 140

Radio 5td: None

Radie Device: BTS

Log

Center 2.42 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

#VBW 91 kHz

Total Power

943.40 kHz

-21.830 kHz
1.182 NMHz

OBW Power
x dB

Span 3 MHz
#5Sweep 100 ms

6.37 dBm

99.00 %
-26.00 dB

Frequency

Center Freq
2480000000 GHz

CF Step
300,000 kHz

Auto Man

Freq Offset
OHz
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8PSK 20 dB BANDWIDTH

BANDWIDTH LOW CH

igllent Spectrum Analyzer - Occupled BW

[5:02:19 AM &gx 07, 2014

Genter Freq: 2.402000000 GHz Radio Std: Nene Frequency
(o] Trig: Free Run Avg|Holdz 10000

I #F Gain:Luw #Attan: 30 dB Radie Davica: BTS

Ref Offzet 16.6 dB
0 dBidiv Ref 29,60 dBm
og

195 CenterFreq
2402000000 GHz|

CF Step

enter 2.402 GHz Span 3 MHz 300.000 kHz
Res BW 30 kHz #VBW 91 kHz #S 100 ms [2ule Man

Occupied Bandwidth Tatal Power 15.5 dBm FreqOfset

1.2022 MHz 0kz
Transmit Freq Error -6.222 kHz OBW Power 99.00 %
% dB Bandwidth 1.333 MHz x dB -20.00 dB

STATUS

BANDWIDTH MID CH

igllent Spectrum Analyzer - Occupled BW
[5:040:50 AM &gx 07, 2014
Center Freq: 2441000000 GHz Radio Std: None Frequency
(o] Trig: Free Run Avg|Holdz 10000
I Gain:Luw #Atten: 30 4B Radie Davice: ETS

Ref Offset 16.6 dB
Ref 29.60 dBm

CenterFreq)
2441000000 GHz

CF Step
enter 2.441 GHz Span 3 MHz| WUM'I‘;Hz
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| [Auie an

Occupied Bandwidth Total Power 15.8 dBm FreqOffset

1.2059 MHz OHz
Transmit Freq Error -13.935 kHz OBW Power 99.00 %
% dB Bandwidth 1.335 MHz x dB -20.00 dB

STATUS

Page 17 of 86

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

BANDWIDTH HIGH CH

igllent Spectrum Analyzer - Occupled BW

[5:06:20 AM &gx 07, 2014
| Genter Freq: 2.480000000 GHz Radio Std: None Frequency
(o] Trig: Free Run Avg|Holdz 10000
#F Gain:Luw #Attan: 30 dB Radie Davica: BTS

Ref Offzet 16.6 dB
0 dBidiv Ref 29.60 dBm
og
195 CenterFreq
2480000000 GHz|

CF Step
enter 2.48 GHz Span 3 MHz mm“"“‘”‘
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| [Auie an

Occupied Bandwidth Tatal Power 15.0 dBm FreqOfset

1.2012 MHz OHz
Transmit Freq Error -20.334 kHz OBW Power 99.00 %
x dB Bandwidth 1.332 MHz x dB -20.00 dB

£ STATUS
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8PSK 99% BANDWIDTH

99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Dccupied BW

HlFGain:l ow

Ref Offset 10.4 dB

10 dBidiv Ref 14.40 dBm

] Center Freq: 2.402000000 GHz
—». Trig:Free Run
#Aten: 35 dB

1LA130 P2 (L, 0149

Radio Std: None Fraguency

Radie Device: BTS

Log

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2420 MHz

-15.042 kHz
1.417 NHz

Transmit Freq Error
¥ dB Bandwidth

#VBW 91 kHz

Total Power

OBW Power
x dB

4.36 dBm

99.00 %
-26.00 dB

Center Freq
2402000000 GHz

CF Step
300.000 kHz
Man

Span 3 MHZ| [auto
#5Sweep 100 ms

Freq Offset
OHz

99% BANDWIDTH MID CH
‘.Ag| Spectrum alyzer wied oW
enter Freq 2.441000000 GHz

HIFGain:Low

Ref Offset 10.4 dB

10 dBidiv Ref 14.40 dBm

] Center Freq: 2.441000000 GHz
—». Trig:Free Run
#Aten: 35 dB

0131 AT L7, 0

Radio Std: None Fraguency

Radio Device: BTS

Log

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2109 MHz

-27.823 kHz
1.368 MHz

Transmit Freq Error
¥ dB Bandwidth

Total Power

#VBW 91 kHz

OBW Power
x dB

4.99 dBm

99.00 %
-26.00 dB

Center Freq
2441000000 GHz

CF Step
300.000 kHz
Man

Span 3 MHz| |aute
#5Sweep 100 ms

Freq Offset
OHz
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REPORT NO: 14U17477-2
FCC ID: ZNFD631

DATE: APRIL 7, 2014

99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW

T ALTO 045013 P AR L2, 20140
Radio 5td: None

| Center Freq: 2.450000000 GHz Fraguency
—» . Trig: Free Run
#Amen: 38 dB

HIFGainzl ow Radie Device: BTS
Ref Offset 10.4 dB

10 dBidiv Ref 14.40 dEm

Log

Center Freq
2480000000 GHz

CF Step
300,000 kHz

Center 2.42 GHz Man

#Res BW 30 kHz

Span 3 MHz
#5Sweep 100 ms

Auto

#VBW 91 kHz

Occupied Bandwidth Tatal Power 4.01 dBm

1.2144 MHz

-26.019 kHz
1.427 NMHz

Freq Offset
OHz

Transmit Freq Error
¥ dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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 m\W.

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
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - Swept 5A

L3107 M Agw (13, 211149

SENEEINT BLIGH ALITCY
#Avg Type: RMS TRACE B Fraquency
PHD: Wide Trig: Free Run '::T P. R

IFGain:d nw #Amen: 38 dB
Auto Tune

Ref Offzet 16.4 dB
Il_ngudi« Ref 30.40 dBm

Center Freq
2441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
OHz

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

M STATUS
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

8.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN

Agilent Spectrum Analyzer - Swept 5A
pLxi RE Sag [ BLIGHN ALITE) OG5 M Apw (15, 2014
] #avg Type: RMS TRACL e Fraguency
" Trig: Free Run THPE | AL
PHO: Fast "
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune
Ref Offset 16.4 dB

0dediv - Ref 30.40 dBm

10d
Lag

Center Freq
2440000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
OHz

Start 2.39000 GHz Stop 2.49000 GHz
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

IM';'U STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

Swept 5A
S0g [ BLIGN AT 0322 1AM A U, 2018

o #avg Type: RMS THALE e Fraguency
FHO: Wide Trig: Free Run Avg|Hold=-100/100 THRE M A

IFGain:Luw #Aten: 35 dB oer|P

Auto Tune
Ref Offset 16.4 dB
Bidiv.  Ref 30.40 dBm

Center Freq
2415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
OHz

Start 2.40000 GHz Stop 2.43000 GHz
|Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM';'U STATUS
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND |

Swept SA

T I4:375: 159 .8M Agw (13, 211149

SENSE:INT BL I ALY
#Avg Type: RMS TRACE B Fraquency
PNO; Wide Trig: Free Run '::T P. R

IFGain:d nw #Amen: 38 dB
Auto Tune

Ref Offzet 16.4 dB
Ref 30.40 dBm

Center Freq
2445000000 GHz

StartFreq
2.430000000 GHz

Stop Freq
2.450000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
OHz

Start 2.43000 GHz Stop 2.46000 GHz
|Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM';'U STATUS

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

Agilent Spectrum Analyzer - Swept 5A
xR [ E D

BLIGHN AUTC LIH:20: 47 AM Agw (13, 211149

T #Avg Type: RMS TRALL e Fraguancy
W Trig: Free Run THPE M A
I:NIJ. Wide corlP

IFGain:d nw #Amen: 38 dB
Auto Tune

Ref Offzet 16.4 dB
Ref 30.40 dBm

Center Freq
2475000000 GHz

StartFreq
2.460000000 GHz

Stop Freq
2.450000000 GHz

CF Step
§ 3.000000 MHz
Auto Man

Freq Offset
OHz

Start 2.46000 GHz Stop 2.49000 GHz
|Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM';'U STATUS
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REPORT NO: 14U17477-2
FCC ID: ZNFD631

DATE: APRIL 7, 2014

AVERAGE TIME OF OCCUPANCY
LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-210 A8.1 (d)

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
DHA1 0.382 32 0.122 0.4 -0.278
DH3 1.632 14 0.228 0.4 -0.172
DH5 2.875 7 0.201 0.4 -0.199
DH Packet | Pulse |Number of | Average Time| Limit Margin
Width | Pulses in | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DHA1 0.382 8 0.031 0.4 -0.369
DH3 1.632 4 0.065 0.4 -0.335
DH5 2.875 2 0.058 0.4 -0.343
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - Swept 5A
xR [ E D

BLIGN ALITE 06 A (13, 2014
#Avy Type: RMS TRALL. )
PNO: Widg -#- 1rig: Free Run THPE (WAL
IFGain:Luw #Aten: 20 dB oer|P

Auto Tune
Ref Offset 16.4 dB
ﬂ_o.gE”di" Ref 26.40 dBm

Center Freq
2475000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.475000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.475000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

M STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - Swept 5A
pLxi RE Sag [ BLIGHN ALITE) 54 35 M A (15, 2014
#Avg Type: RMS TRACE B Fraquency
PNO: Widg -#- 1rig: Free Run TYPE WAL
IFGain:Luw #Aten: 20 dB oer|P

Auto Tune
Ref Offset 16.4 dB
ﬂ_o.gE”di" Ref 26.40 dBm

Center Freq
2475000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.475000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.475000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

M STATUS
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PULSE WIDTH — DH3

PULSE WIDTH — DH3

Agilent Spectrum Analyzer - Swept 5A
xR [ E D

BLIGN AUTO 0:06: 16 AM Apr (3, 21114
#Avg Type: RMS TRACE B Fraquency
PHO: Wida -+~ 11g:Free Run TYPE |t
IFGain:Luw #Aten: 20 dB oer|P

Auto Tune
Ref Offset 16.4 dB
ﬂ_o.gE”di" Ref 26.40 dBm

Center Freq
2475000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.475000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.475000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

M STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - Swept 5A
pLxi RE Sag [ BLIGHN ALITE) S M A (15, 20149
#Avg Type: RMS TRACE B Fraquency
PNO: Widg -#- 1rig: Free Run TYPE WAL
IFGain:Luw #Aten: 20 dB oer|P

Auto Tune
Ref Offset 16.4 dB
ﬂ_o.gE”di" Ref 26.40 dBm

Center Freq
2475000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.475000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.475000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.533 ms (1001 pts)

M STATUS
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PULSE WIDTH — DH5

PULSE WIDTH — DH5

Agilent Spectrum Analyzer - Swept 5A
xR [ E D

BLIGN AUTO 0: 05 322 AM Agr (13, 20114
#Avg Type: RMS TRACE B Fraquency
PHO: Wida -+~ 11g:Free Run TYPE |t
IFGain:Luw #Aten: 20 dB oer|P

Auto Tune
Ref Offset 16.4 dB

10 dBidiv. - Ref 26.40 dBm

d
Lag

Center Freq
2475000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.475000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.475000000 GHz Span 0 Hz
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

Iwu i Alignment Complated STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

lent Spectrum Analyzer - Swept 5A
1 (= S0g [ BLIGN AT 035608 AM &7 (3, 2015
#Avg Type: RMS TRACE B Fraquency
PNO: Widg -#- 1rig: Free Run TYPE WAL
IFGain:Luw #Aten: 20 dB oer|P

Auto Tune
Ref Offset 16.4 dB
Ref 26.40 dBm

Center Freq
2475000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.475000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.475000000 GHz Span 0 Hz
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)

IM';'U STATUS
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REPORT NO: 14U17477-2
FCC ID: ZNFD631

DATE: APRIL 7, 2014

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

OUTPUT POWER

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 11.22 21 -9.79
Middle 2441 11.16 21 -9.84
High 2480 10.37 21 -10.63
Worst 11.22 -9.79

8.5.2. ENHANCED DATA RATE 8PSK MODULATION

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

Low 2402 9.57 21 -11.43

Middle 2441 9.73 21 -11.27

High 2480 8.80 21 -12.20

Worst 9.73 -11.27
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GESK OUTPUT POWER

PEAK POWER LOW CH

Agilent Spectrum Analyzer - Swept 5A
el L [ ETE NEE:INT BLIGHN ALITE) L5735 M Apw (15, 20149
] #avg Type: RMS TRACL e Fraguency
" Trig: Free Run THPE | AL
PHO: Fast
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune
Ref Offset 16.4 dB
Ref 30.40 dBm

Center Freq
2402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
OHz

Center 2.402000 GHz Span 3.000 MHz
[Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

IM';'U STATUS

PEAK POWER MID CH

Agilent Spectrum Analyzer - Swept 54

RL BLIGHN AT L5611 8M &

] o #avg Type: RMS TRACE 3 Fraguency
N Trig: Free Run TPE[1
PHO: Fast
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune

Ref Offset 16.4 dB
Ref 30.40 dBm

Center Freq
2441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
OHz

Center 2.441000 GHz Span 3.000 MHz
|Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

IM';'U STATUS
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PEAK POWER HIGH CH

Agilent Spectrum Analyzer - Swept 5A
el L RE Sag [ BLIGHN ALITE) L5915 M Apr (15, 20149
] #avg Type: RMS TRACL e Fraguency
" Trig: Free Run THPE | AL
PHO: Fast "
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune
Ref Offset 16.4 dB
Ref 30.40 dBm

Center Freq
2480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.4B1500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
OHz

Center 2.480000 GHz Span 3.000 MHz
[Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

IM';'U STATUS
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8PSK OUTPUT POWER

PEAK POWER LOW CH

Agilent Spectrum Analyzer - Swept 5A
L [ E D PEEINT B IE AT 11520 P A (2, 2014
] #avg Type: RMS TRACL e Fraguency
" Trig: Free Run THPE | AL
PHO: Fast
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune
Ref Offset 10.4 dB

0dediv - Ref 24.40 dBm

10d
Lag

Center Freq
2402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
OHz

Center 2.402000 GHz Span 3.000 MHz
[Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

IM';'U STATUS

PEAK POWER MID CH

Agilent Spectrum Analyzer - Swept 54
el L [ i

EINT BLIGNALTO 11050 AT (L 201
] #avg Type: RMS TRACE e Fraguency
" Trig: Free Run TYRE |1 hsatad
PHO: Fast
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune
Ref Offzet 10.4 dB
Ref 24.40 dBm

Center Freq
2441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
OHz

Center 2.441000 GHz Span 3.000 MHz
|Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

Iwu i Alignment Complated STATUS
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DATE: APRIL 7, 2014

PEAK POWER HIGH CH

Agilent Spectrum Analyzer - Swept 5A
el L RE Sag [

FNOD: Fast ) Trig: Free Run
IFGain:Luw #hmen: 35 dB

Ref Offzet 10.4 dB
I]_quE.ldiv’ Ref 24.40 dBm

BLIGN AT 110501 P A 0, 201

#Avy Type: RMS THALL 5
TYPE[M WAL
i P

Frequency

Auto Tune

Center Freq
2480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.4B1500000 GHz

CF Step
300.000 kHz
Auto Man

Center 2.480000 GHz
#Res BW 3.0 MHz #VBW 3.0 MHz

M

Span 3.000 MHz
#Sweep 100.0 ms (1001 pts)

STATUS

Freq Offset
OHz
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FCC ID: ZNFD631

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 10.90
Middle 2441 11.00
High 2480 9.90
Worst 11.00

8.6.2. DATA RATE PI/4-DQPSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.60
Middle 2441 8.00
High 2480 7.00
Worst 8.00
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DATE: APRIL 7, 2014

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.60
Middle 2441 8.10
High 2480 7.10
Worst 8.10
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FCC ID: ZNFD631

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

Page 37 of 86

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14U17477-2
FCC ID: ZNFD631

DATE: APRIL 7, 2014

8.7.1. BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept 5A
el L RE Sag [

Ref Offzet 10.4 dB

[9geidiv__Ref 24.40 dBm

#Aten: 35 dB

IFGain:Low

#Avg Type: RMS TRACE )

PHO: Wida Trig: Free Run

T 112570 P2 (L, 2014

TYRE |1 At

Frequency

i P

Auto Tune

Center Freq
2400000000 GHz

StartFreq
2.385000000 GHz

Stop Freq
2.405000000 GHz

Auto

CF Step
1.000000 MHz

Man

Center 2.400000 GHz
#Res BW 100 kHz

M

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Freq Offset

OHz

STATUS

LOW CHANNEL SPURIOUS

lent Spectrum Analyzer - Swept 5A

FNOD: Fast ) Trig: Free Run
IFGain:Luw #hmen: 35 dB

BLIGNALTO
#Avy Type: RMS TRACL

11T AT L, 0
-]

TYRE [

Frequency

i P

Ref Offset 10.4 dB
Ref 24.40 dBm

Auto Tune

a1l

Y

Start 30 MHz
#Res BW 100 kHz

KA MODE] ThC] SCL
1 N 1 f
N o1 f

-
=LY R TRy U

z
4

#VBW 300 kHz

2,393 GHz
19.248 GHz

9170 dEm
-32.627 dBm

FUNCTION WIDTH FURCTION VALUE [

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

" Stop 26.00 GHz
Sweep 954.7 ms (1001 pts)
— — |Auta

CF Step
25597000000 GHz

Man

Freq Offset

OHz
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FCC ID: ZNFD631

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

Agilent Spectrum Analyzer - Swept 5A
X [ E D 1GT AT 12:06c45 P A (12, 2014

o #avg Type: RMS THALE e Fraguency
PHD: Wide Trig: Free Run '::T P. R

IFGain:d nw #Amen: 38 dB
Auto Tune

Ref Offzet 10.4 dB

0dediv - Ref 24.40 dBm

10d
Lag

Center Freq
2441000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.443500000 GHz

CF Step
600.000 kHz
Auto Man

Freq Offset
OHz

Center 2.441000 GHz Span 5.000 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)

IM';'U STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept 54
xR [ E D B IET AT 10:349:30 P g (L7, 2014
] #avg Type: RMS TRACE e Fraguency
" Trig: Free Run TYRE |1 hsatad
PHO: Fast "
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune
Ref Offset 10.4 dB
Ref 24.40 dBm

i Center Freq

13.015000000 GHz

30.000000 MHz

I
|
| I I ! i I Start Freq

J

Stop Freq
26.000000000 GHz

Start 30 MHz ) ' ' ) ' ' " Stop 26.00 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz Sweep 954.7 ms {1001 pts) | 2597000000 GHz

“mm__ FUNCTION FUNCTION WIDTH FURCTION VALUE B M Man
1 N 1 f

Z.445 GHz 9124 dBm
N 1 f 23351 GHz -30.468 dBm

Freq Offset
OHz

-
=LY R TRy U

z
4
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
‘Agﬂam Spectrum alyzer S'ept SA R TIRET

SENEEINT BLIGH ALITCY
#Avg Type: RMS TRACE B Fraquency
PHD: Wide Trig: Free Run TVREIN AW

IFGain:Low #hrten: 38 dB ot [P
Auto Tune

Ref Offzet 10.4 dB

0dediv - Ref 24.40 dBm

10d
Lag

Center Freq
2 483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

CF Step
1.600000 MHz
Auto Man

Freq Offset
OHz

Center 2.483500 GHz Span 15.00 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM';'U STATUS

HIGH CHANNEL SPURIOUS
Ag|lant Spectrum Analyzer - Swept 5A

" ] Trig: Free Run TYRE | haaal
PHO: Fast "
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune

Ref Offset 10.4 dB
10 dBidiv Ref 24.40 dBm
Log

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz ) ' ' ) ' ' " Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 954.7 ms {1001 pts) | 2597000000 GHz
— — |Auta Man

v FUNCTION WIDTH FUNCTION VALUE
2471 GHz 8.266 dEBm
20.728 GHz -32.666 dBm

Freq Offset
OHz

-
=LY R TRy U

z
4
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
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SPURIOUS BANDEDGE EMISSIONS WITH GESK HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept 5A

1] LIH:A0:57 M Agw (13, 211149

SENEEINT BL |G AL
#Avg Type: RMS TRACE B Fraquency
PHD: Wide Trig: Free Run TVREIN AW
T Gain:Liw

#hmen: 35 dB o

Auto Tune
Ref Offset 16.4 dB

0dediv - Ref 30.40 dBm

10d
Lag

Center Freq
2400000000 GHz

StartFreq
2.385000000 GHz

Stop Freq
2.405000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.400000 GHz Span 10.00 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

IM';'U STATUS

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept 5A
xR [ E D

1] [

SENEEINT EL I AL .
#Avg Type: RMS TRALL s Fraquancy

PNO: Wide Trig: Free Run Tvpelid

IFGain:Low

#hmen: 35 dB o

Auto Tune
Ref Offset 16.4 dB

0dediv - Ref 30.40 dBm

10d
Lag

Center Freq
2 483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.4BB500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.483500 GHz Span 10.00 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

IM';'U STATUS
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REPORT NO: 14U17477-2
FCC ID: ZNFD631

DATE: APRIL 7, 2014

8.7.1. ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept 5A
el L RE Sag [

Ref Offzet 10.4 dB

[9geidiv__Ref 24.40 dBm

#Aten: 35 dB

IFGain:Low

#Avg Type: RMS TRACE )

PHO: Wida Trig: Free Run

T 115051 P (L7, 2014

TYRE |1 At

Frequency

i P

Auto Tune

Center Freq
2400000000 GHz

StartFreq
2.385000000 GHz

Stop Freq
2.405000000 GHz

Auto

CF Step
1.000000 MHz

Man

Center 2.400000 GHz
#Res BW 100 kHz

M

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Freq Offset

OHz

STATUS

LOW CHANNEL SPURIOUS

lent Spectrum Analyzer - Swept 5A

FNOD: Fast ) Trig: Free Run
IFGain:Luw #hmen: 35 dB

BLIGNALTO
#Avy Type: RMS TRACL

1136037 PMAT (L7, 014
-]

TYRE [

Frequency

i P

Ref Offset 10.4 dB
Ref 24.40 dBm

Auto Tune

\

Start 30 MHz
#Res BW 100 kHz

KA MODE] ThC] SCL
1 N 1 f
N o1 f

-
=LY R TRy U

z
4

#VBW 300 kHz

2,393 GHz
20.764 GHz

2542 dBm
-31.696 dBm

FUNCTION WIDTH FURCTION VALUE [

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

" Stop 26.00 GHz
Sweep 954.7 ms (1001 pts)
— — |Auta

CF Step
25597000000 GHz

Man

Freq Offset

OHz
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
‘Agﬂam Spectrum aIyzerS'eptSu\ — -

o #avg Type: RMS THALE e Fraguency
PND; Wide Trig: Free Run TYPE [ A

IFGain:Low #hrten: 38 dB ot [P
Auto Tune

Ref Offzet 10.4 dB
I]_OCgE.Idiv’ Ref 24.40 dBm

Center Freq
2441000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.443500000 GHz

CF Step
600.000 kHz
Auto Man

Freq Offset
OHz

Center 2.441000 GHz Span 5.000 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)

IM';'U STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept 54

X [ E D B IET AT 1517 PMAGT [, 21
FL E] 1117 AT (L 20 Frequency

PNO: Fast (:)] Trig: Free Run #hvg Type: RMS m'.:ll-"; ot

IFGain:Luw #Aten: 35 dB oer|P

Auto Tune
Ref Offset 10.4 dB
Ref 24.40 dBm

Center Freq

wrs 13.015000000 GHz

|
| [ [ | [ .| StartFreq
‘ i i i i X i 30.000000 MHz

n t R ottt P g e
L PP e — e P D S e e

Stop Freq
26.000000000 GHz

Start 30 MHz ) ' ' ) ' ' " Stop 26.00 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz Sweep 954.7 ms {1001 pts) | 2597000000 GHz

“mm__ FUNCTION FUNCTION WIDTH FURCTION VALUE B M Man
1 N 1 f

2,445 GHz 4431 dBm
N 1 f 21.403 GHz -32.77 dBm

Freq Offset
OHz

-
=LY R TRy U

z
4
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept 5A
X [ E D 1GT AT 122750 P A 2, 2014

o #avg Type: RMS THALE e Fraguency
PND; Wide Trig: Free Run TYPE [ A

IFGain:Low #hrten: 38 dB ot [P
Auto Tune

Ref Offzet 10.4 dB

0dediv - Ref 24.40 dBm

10d
Lag

Center Freq
2 483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

CF Step
1.600000 MHz
Auto Man

Freq Offset
OHz

Center 2.483500 GHz Span 15.00 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM';'U STATUS

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept 54
xR [ E D B IET AT 11HEES P A (L7, 2014
] #avg Type: RMS TRACE e Fraguency
" Trig: Free Run TYRE |1 hsatad
PHO: Fast "
IFGain:Luw o #Aten: 35 dB oer|P

Auto Tune
Ref Offset 10.4 dB
Ref 24.40 dBm

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz ) ' ' ) ' ' " Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 954.7 ms {1001 pts) | 2597000000 GHz

TUNCTION WIDTH T - [2Mte Man

I
2471 GHz 5.705 dEBm
14.807 GHz -36.223 dBm

Freq Offset
OHz

-
=LY R TRy U

z
4
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

SPURIOUS BANDEDGE EMISSIONS WITH 8PSK HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Analyzer - Swept 5A

1] 343003 8M Agw (13, 211149

SENEEINT BL |G AL
#Avg Type: RMS TRACE B Fraquency
PHD: Wide Trig: Free Run TVREIN AW
T Gain:Liw

#hmen: 35 dB o

Auto Tune
Ref Offset 16.4 dB

Ref 30.40 dBm

Center Freq
2400000000 GHz

StartFreq
2.385000000 GHz

Stop Freq
2.405000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.400000 GHz Span 10.00 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

IM';'U STATUS

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept 5A
xR [ E D

1] [EEGITO

SENEEINT EL I AL .
#Avg Type: RMS TRALL s Fraquancy

PNO: Wide Trig: Free Run Tvpelid

IFGain:Low

#hmen: 35 dB o

Auto Tune
Ref Offset 16.4 dB

0dediv - Ref 30.40 dBm

10d
Lag

Center Freq
2 483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.4BB500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

Center 2.483500 GHz Span 10.00 MHz
|Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

IM';'U STATUS
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REPORT NO: 14U17477-2

FCC ID: ZNFD631

DATE: APRIL 7, 2014

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at 3 m (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. 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 =1/0.0038S = 260Hz.

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.
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

WWWMMMWWNWM M

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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuVv/m)
4 *2.371 31.07 VBIT 32 -22.8 40.27 54 -13.73 - - 310 308 H
2 *2.381 42.7 PK 32 -22.9 51.8 - - 74 -22.2 310 308 H
1 *2.39 39.82 PK 321 -22.9 49.02 - - 74 -24.98 310 308 H
3 *2.39 30.83 VB1T 321 -22.9 40.03 54 -13.97 - - 310 308 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, VERT

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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuv/m)
2 *2.369 42.04 PK 32 -22.8 51.24 - - 74 -22.76 238 376 v
1 *2.39 38.85 PK 321 -22.9 48.05 - - 74 -25.95 238 376 )
3 *2.39 31.04 VBIT 321 -22.9 40.24 54 -13.76 - - 238 376 v
4 *2.39 31.27 VBIT 321 -22.9 40.47 54 -13.53 - - 238 376 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *2.484 40.36 PK 324 -22.6 50.16 - - 74 -23.84 322 174 H
3 *2.484 30.9 VB1T 324 -22.6 40.7 54 -13.3 - - 322 174 H
4 *2.484 31.08 VBIT 324 -22.6 40.88 54 -13.12 - - 322 174 H
2 2.559 42.35 PK 325 -22.8 52.05 - - 74 -21.95 322 174 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17477-2

DATE: APRIL 7, 2014
FCC ID: ZNFD631

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, VERT

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) (dBuVv/m) (dBuV/m)
1 *2.484 38.69 PK 324 -22.6 48.49 - - 74 -25.51 308 182 Vv
3 *2.484 30.19 VB1T 324 -22.6 39.99 54 -14.01 308 182 \
4 2.546 30.6 VBIT 325 -22.6 40.5 54 -13.5 308 182 Vv
2 2.557 42.27 PK 325 -22.7 52.07 - - 74 -21.93 308 182 "

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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FCC ID: ZNFD631

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

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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FCC ID: ZNFD631

VERTICAL

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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LOW CHANNEL DATA

Frequency Meter Det AF T345 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)
*3.696 41.75 PK3 333 -31.2 43.85 54 -10.15 74 -30.15 1 100 H
*4.331 41.15 PK3 33.7 -31 43.85 54 -10.15 74 -30.15 1 100 H
*3.928 40.5 PK3 33.7 -30.5 43.7 54 -10.3 74 -30.3 1 100 \
*4.783 39.75 PK3 34.2 -29 44.95 54 -9.05 74 -29.05 1 100 \
*9.132 36.05 PK3 36.3 -24.9 47.45 54 -6.55 74 -26.55 1 100 \
7.24 38.33 PK3 35.6 -27.4 46.53 54 -7.47 74 -27.47 1 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - FHSS Method: Maximum Peak
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MID CHANNEL
HORIZONTAL

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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VERTICAL

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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MID CHANNEL DATA

Frequency Meter Det AF T345 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)
*5.058 39.1 PK3 34.2 -28.9 44.4 54 -9.6 74 -29.6 1 100 H
*7.5 37.11 PK3 35.6 -26.6 46.11 54 -7.89 74 -27.89 1 100 H
*8.172 37.09 PK3 35.7 -26.8 45.99 54 -8.01 74 -28.01 1 100 H
*3.711 41.56 PK3 33.4 -31.1 43.86 54 -10.14 74 -30.14 1 100 \
*3.869 39.91 PK3 33.7 -30.2 43.41 54 -10.59 74 -30.59 1 100 \
4.408 40.42 PK3 33.8 -29.7 44.52 54 -9.48 74 -29.48 1 100 \

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band

PK3 - FHSS Method: Maximum Peak
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HIGH CHANNEL
HORIZONTAL

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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VERTICAL

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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HIGH CHANNEL DATA

Frequency Meter Det AF T345 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)

*3.667 40.1 PK3 333 -31 42.4 54 -11.6 74 -31.6 1 100 H
*7.255 38.07 PK3 35.6 -27.3 46.37 54 -7.63 74 -27.63 1 100 H

*8.39 36.1 PK3 35.7 -25.5 46.3 54 -7.7 74 -27.7 1 100 H
*3.844 40.68 PK3 33.7 -30.2 44.18 54 -9.82 74 -29.82 1 100 \
*4.786 39.39 PK3 34.2 -28.9 44.69 54 -9.31 74 -29.31 1 100 \
*7.745 37.89 PK3 35.7 -26 47.59 54 -6.41 74 -26.41 1 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - FHSS Method: Maximum Peak
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9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

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 321 -22.9 47.73 - - 74 -26.27 286 301 H
2 *2.357 42.21 PK 319 -22.9 51.21 - - 74 -22.79 286 301 H
3 *2.39 31.01 VB1T 321 -22.9 40.21 54 -13.79 - - 286 301 H
4 *2.375 31.44 VB1T 32 -22.8 40.64 54 -13.36 - - 286 301 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, VERT

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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuVv/m)
4 *2.382 30.82 VBIT 32 -22.9 39.92 54 -14.08 - - 54 253 Vv
2 *2.384 42.84 PK 321 -22.9 52.04 - - 74 -21.96 54 253 "
1 *2.39 39.12 PK 321 -22.9 48.32 - - 74 -25.68 54 253 \"
3 *2.39 30.51 VBIT 321 -22.9 39.71 54 -14.29 - - 54 253 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

. L4 :
MR A UM ham b VA bt s A i Wi s

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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuVv/m)
1 *2.484 40.56 PK 324 -22.6 50.36 - - 74 -23.64 322 174 H
3 *2.484 30.7 VBIT 324 -22.6 40.5 54 -13.5 - - 322 174 H
2 2.515 42.44 PK 325 -22.8 52.14 - - 74 -21.86 322 174 H
4 2.541 30.67 VB1T 325 -22.5 40.67 54 -13.33 - - 322 174 H

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, VERT

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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuVv/m)
1 *2.484 39.17 PK 324 -22.6 48.97 - - 74 -25.03 184 346 \
3 *2.484 30.44 VBIT 324 -22.6 40.24 54 -13.76 - - 184 346 Vv
4 2.53 30.63 VB1T 325 -22.7 40.43 54 -13.57 - - 184 346 \
2 2.557 42.42 PK 325 -22.7 52.22 - - 74 -21.78 184 346 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 63 of 86
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

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




REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

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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VERTICAL

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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LOW CHANNEL DATA

Frequency Meter Det AF T345 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)
*3.678 40.59 PK3 333 -31.2 42.69 54 -11.31 74 -31.31 1 100 H
*4.779 40.24 PK3 34.2 -29.1 45.34 54 -8.66 74 -28.66 1 100 H
*3.889 40.45 PK3 33.8 -30.4 43.85 54 -10.15 74 -30.15 1 100 \
*5.07 39.34 PK3 34.2 -28.8 44.74 54 -9.26 74 -29.26 1 100 \
*7.258 38.29 PK3 35.6 -27.3 46.59 54 -7.41 74 -27.41 1 100 \
*8.072 36.86 PK3 35.7 -26.1 46.46 54 -7.54 74 -27.54 1 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - FHSS Method: Maximum Peak
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MID CHANNEL
HORIZONTAL

TRE-R-S A e Lt

'EF:MM

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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VERTICAL

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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MID CHANNEL DATA

Frequency Meter Det AF T345 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)

*3.642 41 PK3 33.2 -31 43.2 54 -10.8 74 -30.8 1 100 H
*3.838 40.04 PK3 33.7 -30.2 43.54 54 -10.46 74 -30.46 1 100 H
*7.739 37.17 PK3 35.7 -26 46.87 54 -7.13 74 -27.13 1 100 H
*9.167 36.09 PK3 36.3 -25.4 46.99 54 -7.01 74 -27.01 1 100 H
*4.387 40.99 PK3 33.8 -30.3 44.49 54 -9.51 74 -29.51 1 100 \
*7.523 37.44 PK3 35.6 -27 46.04 54 -7.96 74 -27.96 1 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - FHSS Method: Maximum Peak
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HIGH CHANNEL
HORIZONTAL

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

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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HIGH CHANNEL DATA

Frequency Meter Det AF T345 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)
*3.636 40.81 PK3 33.2 -31.1 42.91 54 -11.06 74 -31.09 1 100 H
*3.842 40.3 PK3 33.7 -30.2 43.8 54 -10.2 74 -30.2 1 100 H
*7.521 37.14 PK3 35.6 -27 45.74 54 -8.26 74 -28.26 1 100 H
*4.7 40.3 PK3 34.2 -29.8 44.7 54 -9.3 74 -29.3 1 100 \
*7.702 38.15 PK3 35.7 -26.7 47.15 54 -6.85 74 -26.85 1 100 \
*9.139 36.1 PK3 36.3 -24.9 47.5 54 -6.5 74 -26.5 1 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - FHSS Method: Maximum Peak
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9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

R5|
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VERTICAL PLOT

R5|
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DATA
Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

6 * 272 35.57 PK 13 -26.3 22.27 46.02 -23.75 0-360 101 Vv

1 40.88 4491 PK 12.9 -28.7 29.11 40 -10.89 0-360 101 Vv

2 49.1675 52.52 PK 8.1 -28.6 32.02 40 -7.98 0-360 101 \

3 143.1775 37.59 PK 12.6 -27.6 22.59 43.52 -20.93 0-360 200 H

4 186.145 43.63 PK 11.3 -27.1 27.83 43.52 -15.69 0-360 100 H

5 213.3 46.33 PK 10.4 -26.9 29.83 43.52 -13.69 0-360 200 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 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

Line-L1 .15 - 30MHz

Trace Markers

Marker Frequency Meter Reading Det T241LL1 LC Cables 1&3 Corrected CISPR 22 Class Margin to CISPR 22 Class Margin to

(MHz) (dBuv) (dB) (dB) Reading B QP Limit (dB) B Avg Limit (dB)
dBuv

1 .15 37.27 PK 14 0 38.67 66 -27.33 - -

2 .15 14.91 Av 1.4 0 16.31 - - 56 -39.69

3 .1635 37.18 PK 1.2 0 38.38 65.3 -26.92 - -

4 .1635 20.13 Av 1.2 0 21.33 - - 55.3 -33.97

5 483 34.93 PK 4 0 35.33 56.3 -20.97 - -

6 483 25.46 Av 4 0 25.86 - - 46.3 -20.44

7 .519 41.78 PK 3 0 42.08 56 -13.92 - -

8 .519 30.27 Av 3 0 30.57 - - 46 -15.43

9 .987 33.87 PK 3 0 34.17 56 -21.83 - -

10 .987 19.65 Av 3 0 19.95 - - 46 -26.05

11 1.635 33.09 PK 2 1 33.39 56 -22.61 - -

12 1.635 16.99 Av 2 1 17.29 - - 46 -28.71

13 15.6885 41.66 PK 3 2 42.16 60 -17.84 - -

14 15.6885 19.02 Av 3 2 19.52 - - 50 -30.48

15 17.7495 41.64 PK 3 2 42.14 60 -17.86 - -

16 17.7495 16.93 Av 3 2 17.43 - - 50 -32.57

17 18.0105 41.41 PK 3 2 41.91 60 -18.09 - -

18 18.0105 17.34 Av 3 2 17.84 - - 50 -32.16

19 20.886 43.13 PK 3 2 43.63 60 -16.37 - -

20 20.886 20.13 Av 3 2 20.63 - - 50 -29.37

21 21.2235 43.21 PK 3 2 43.71 60 -16.29 - -

22 21.2235 18.99 Av 3 2 19.49 - - 50 -30.51

23 21.462 43.22 PK 3 2 43.72 60 -16.28 - -

24 21.462 18.4 Av 3 2 18.9 - - 50 -31.1
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Line-L2 .15 - 30MHz

Trace Markers

Marker Frequency Meter Reading Det T241L12 LC Cables 2&3 Corrected CISPR 22 Class Margin to CISPR 22 Class Margin to

(MHz) (dBuv) (dB) (dB) Reading BQP Limit (dB) B Avg Limit (dB)
dBuv

25 .1545 38.09 PK 1.4 0 39.49 65.8 -26.31

26 .1545 16.08 Av 1.4 0 17.48 - - 55.8 -38.32

27 33 35.2 PK 5 0 35.7 59.5 -23.8

28 .33 20.12 Av .5 0 20.62 - - 49.5 -28.88

29 474 36.99 PK 4 0 37.39 56.4 -19.01

30 474 21.76 Av 4 0 22.16 - - 46.4 -24.24

31 .5235 40.25 PK 4 0 40.65 56 -15.35

32 .5235 26.61 Av 4 0 27.01 - - 46 -18.99

33 762 32.97 PK 3 0 33.27 56 -22.73

34 .762 19.21 Av 3 0 19.51 - - 46 -26.49

35 .897 32.25 PK 3 0 32.55 56 -23.45

36 .897 15.37 Av 3 0 15.67 - - 46 -30.33

39 12.8355 35.53 PK 3 2 36.03 60 -23.97

40 12.8355 18.89 Av 3 2 19.39 - - 50 -30.61

37 13.3845 37.33 PK 3 2 37.83 60 -22.17

38 13.3845 20.51 Av 3 2 21.01 - - 50 -28.99

41 13.56 36.39 PK 3 2 36.89 60 -23.11

42 13.56 20.65 Av 3 2 21.15 - - 50 -28.85

43 17.5965 334 PK 3 2 339 60 -26.1

44 17.5965 13.47 Av 3 2 13.97 - - 50 -36.03
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

LINE 1 RESULTS

UL Fremont, CA CE Room 7 Apr 2814 1689, 38

Conducted RFI Uoltage

Project MNo: 14Ut7477
Client Nome:LG
Model/Device:BT

Test Uolt/Freg: | 26U/68Hz
Test By:R. Alegre

=
5
@
T
o
[
i
C
O

CISFR 22 Glass BiAvg

‘{

Freguency [MH=z1

Ronge [HHz1 Dot RBUCHZD VBWIHz]  Sweep Lokel Ronge [MHz] Dot REWCHzD UBWCHzD  Sweep Lakel
[ 15-3 PEAA L% nla A=/4 Sz Line-L

File: BLE AC line DAT
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REPORT NO: 14U17477-2 DATE: APRIL 7, 2014
FCC ID: ZNFD631

LINE 2 RESULTS

UL Fremont, CA CE Room 7 Apr 2014 16:09. 38

Conducted RFI Voltaoge

Project No:14U17477
Client Nome:LG
Mode | /Device BT

Test Uolt/Freq:|268U/08Hz
Test By:R. Alegre

Line—L2 dBul

£ISPR 22 Gloss B fvg

=

Freqguercy [MH=]

Remga [MHz] Det RBUCHz] UBWCHz]  Sweep Lake | Remge [MHz] Det  REWCHz] UBWCHz]  Sweep Label
[:.15-38 PK/A 9k n/a fe/d BkHz Line-L1

File: BLE AC lin=.DAT
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