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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC.
EUT DESCRIPTION: CDMA/GSM/WCDMA/LTE PHONE + BLUETOOTH, DTS/UNII a/b/g/n/ac & NFC
MODEL: LG-H790, LGH790, H790
SERIAL NUMBER: 1ZC51, 1ZCAZ (Conducted) 1ZC50, 1ZC4Y (Radiated)
DATE TESTED: JULY 18-24, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN lIssue 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:
ATy
Jfgﬂmu“ﬁ
'\\_I

DAN CORONIA CHARLES VERGONIO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WIiSE 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 C, and ANSI C63.10-2009 for FCC and ANSI C63.10-2013 for IC, RSS-GEN Issue 4, and RSS-247 Issue 1.
ANSI C63.10-2009 Deviation

Radiated spurious emission above 1GHz was performed with the EUT elevated at 1.5m instead of 0.8m.
1.5m is the required height in ANSI C63.10:2013 as referenced by RSS GEN issue 4.

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)
X] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
X] Cchamber 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

Page 6 of 100

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
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.


http://ts.nist.gov/standards/scopes/2000650.htm

REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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 3.52dB
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 CDMA/GSM/WCDMA/LTE PHONE + BLUETOOTH, DTS/UNII a/b/g/n/ac & 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 9.16 8.24
2402 - 2480 Enhanced 8PSK 8.46 7.01

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 a PIF (Planar Inverted F) antenna, with a maximum gain of -0.05 dBi.
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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 Z orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in Z orientation.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter LG MCS-N04WS SA560000030 N/A
Earphone LG N/A N/A N/A
/0O CABLES
1 DC Power|1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded |1.0m N/A
TEST SETUP

EUT was set in the BT mode to enable BT communications.
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SETUP DIAGRAM FOR TESTS

AC
ADAPTER

MAINS 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 Cc01171 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 TBD C00825 06/01/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 1924343 03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B T404 06/29/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/20/15
CBT Bluetooth Tester R&S CBT T258 06/30/16
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 Ver2.1.1.1, Jan 20 2015

Page 12 of 100

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701H

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

7. SUMMARY TABLE

FCC Part | RSS Section(s) Test Description Test Limit Test Test Worst Case
Section Condition Result
2.1049 RSS-GEN 6.6 Occupied Band width (99%) N/A Pass 1.227MHz
2.1051, Band Edge / Conducted Spurious
RSS-247 5.5 -20dB P -45.32dB
15.247 (d) Emission ¢ ass m
15.247
b)) RSS-247 5.4(1) |TX conducted output power <21dBm Pass 9.16dBm
15.247 RSS-247 5.1 (1) [Hopping fi ti > 25KH P 1 MH
(@) - .1 (1) |Hopping frequency separation z Conducted ass z
15.247 More than 15
'1 i RSS-247 5.1(4) |Number of Hopping channels non-overlapping Pass 79 channels
(@)L channels
15.247 )
(@)(w)(i) RSS-247 5.1(4) |Awg Time of Occupancy < 0.4sec Pass 0.23072 s
15.207 (a) | Rss-GENg.g |AC PowerLine conducted Section 10 Pass |55.79dBuV(PK)
emissions .
15205 Radiated
15' 209’ RSS-GEN 8.9 [Radiated Spurious Emission < 54dBuV/m Pass 40.64dBuV/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 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 0.966 0.910
Middle 2441 0.958 0.889
High 2480 0.888 0.899
Worst 0.966 0.910

8.1.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.236 1.227
Middle 2441 1.299 1.181
High 2480 1.299 1.180
Worst 1.299 1.227
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8.1.3. 20 dB AND 99% BANDWIDTH PLOTS

GFSK 20 dB BANDWIDTH

LOW CHANNEL
i Keysight Spectrum Analyzer - Swept SA
L 1 RF [508 bC | [ [ SENSE:INT] [ ALIGN AUTO  [09:14:46 AM Jul 20, 2015 F
[Center Freq 2.402000000 GHz | Trig: Free Run #Avg Type: RMS TRAGE[IT> 375 6 requency
PNO: Wid : 5 b ;
FGaindow  #Atten: 10 dB DET|P PPPPP
AMKr1 966 kHZ Auto Tune
Ref Offset 16.4 dB
10 dBidiv  Ref 16.40 dBm 0.02dB
Log
CenterFreq
6.40 2.402000000 GHz

360 —
A \/\'\A StartFreq
138 N\ 2401000000 GHz
/j Y \/\[\f e

N, “{‘\ /\ ’\ 22 25 dEim|
e Vaks \r\_\/\ Stop Freq
/\/ 2.403000000 GHz

-336 — U
4350 / \\ ~ CF Step
200.000 kHz
Auto Man

36

Freq Offset
0Hz

736

Center 2.402000 GHz Span 2.000 MHz
Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
IMSG STATUS
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MID CHANNEL
ﬁ Keysight Spectrum Analyzer - Swept SA
L ] B [s0@ bcC ] [ [ SENSE:INT] [ ALIGN AUTO  [09:09:50 AM Jul 20, 2015 F
[Center Freq 2.441000000 GHz | . #Avg Type: RMS TRACE[T03 45 6 requency
PNO: Wide —»— Trig: Free Run TYPE|A W /
IFGain:Low #Atten: 10 dB DET|P PPPPP
Auto Tune
Ref Offset 16.4 dB AMkr1 958 kHz
10 dBidiv  Ref 16.40 dBm -0.09 dB
Log
CenterFreq
B 2.441000000 GHz
360 Fal m it

S \/\W StartFreq
36 ﬂﬁ/\// A . 2.440000000 GHz
W [\ L\/\f\/’ 20,43 dBm

236 f\/’/\zv \nn

' YV Stop Freq
"y 2.442000000 GHz
-336

' 200.000 kHz
uto Man
A36

1/
Freq Offset
B3.6
0 Hz
-f36
Center 2.441000 GHz Span 2.000 MHz
Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
IMSG STATUS
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HIGH CHANNEL

ﬁ Keysight Spectrum Analyzer - Swept SA
L ] B [s0@ bcC ] [ [ SENSE:INT] [ ALIGN AUTO  [09:22:26 AM Jul 20, 2015 F
[Center Freq 2.480000000 GHz | Tria: FreeR #Avg Type: RMS TRAGETI] 233 5 6 requency
PNO: Wide —»— rig: Free Run AW d
IFGain:Low  #Atten: 10 dB DET|P PPPF P
Ref Offset 16.4 dB AMkr1 888 kHz AutoTune
10 dBidiv  Ref 16.40 dBm 0.22 dB
Log
CenterFreq
B 2.480000000 GHz
-3.60 /\
/\/\_/\/\/V V \/\ StartFreq
2.479000000 GHz
136 /V \f\ 1A2
i /™ -19.50 dbim
v Y

236 -
H\/\/ W \/\,\/1 Stop Freq
2.481000000 GHz
-336 /J L,\
el \% A CF Step

' v 200.000 kHz
uto Man
A36

v /
Freq Offset
B3.6
0 Hz
-f36
Center 2.480000 GHz Span 2.000 MHz
Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
IMSG STATUS
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GESK 99% BANDWIDTH

LOW CHANNEL
B Keysight Spectrum Analyzer - Occupied BW
L T RF [500 bC | [ SENSE:INT] ALIGN AUTO  [09:15:10 AM Jul 20, 2015
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Held: 20720
#IFGain:Low #Atten: 14 dB Radio Device: BTS
15 dBidiv Ref 10.00 dBm
Log
500 T CenterFreq
200 Vil T Nl (1T § 2.402000000 GHz
360 R
500 AL '
5.0
-80.0 — —
950
-110
-125
Center 2.402 GHz Span 2 MHz CF Ste
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200.000 kHF;
Auto Man
Occupied Bandwidth Total Power 6.45 dBm
910.28 kHZ Frerffset
Transmit Freq Error -18.120 kHz OBW Power 99.00 % OHz
x dB Bandwidth 923.0 kHz x dB -20.00 dB

IMSG

STATUS

Page 18 of 100

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 9

4538, USA TEL:

FORM NO: CCSUP4701H
(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: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

MID CHANNEL
B Keysight Spectrum Analyzer - Occupied BW
L 1 RF [s02 bpC | [ SENSE:INT] [ ALIGN AUTO  [09:10:31 AM Jul20, 2015
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 14 dB Radio Device: BTS
16 dBidiv Ref 15.00 dBm
Log
000 1 i CenterFreq
150 LA AR LR 2.441000000 GHz
a0n TTH ol [
e 0 e | Lyl oyl | NIR
500
750 — — ——
600
-105
-120
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 8.91 dBm
889.04 kHZ Frerffset
Transmit Freq Error -39.060 kHz OBW Power 99.00 % OHz
x dB Bandwidth 870.5 kHz x dB -20.00 dB
IMSG STATUS
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HIGH CHANNEL

B Keysight Spectrum Analyzer - Occupied BW
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:23:22 AM Jul 20, 2015
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 20/20

#FGain:Low #Atten: 14 dB Radio Device:BTS

15 dBidiv Ref 10.00 dEm
Log

o ol LY | CenterFreq
200 0 | 1 WAL AT 2.480000000 GHz
-360

-50.0 f+

B50

800 Bp— — SNE | E— L]

S50

-110

=125

Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 7.22 dBm
899.24 kHZ Frerffset
Transmit Freq Error -32.877 kHz OBW Power 99.00 % OHz
x dB Bandwidth 922.1 kHz x dB -20.00 dB
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

8PSK 20 dB BANDWIDTH

LOW CHANNEL
B Keysight Spectrum Analyzer - Swept SA
L T RF [500 bC | [ [ SENSE:INT] [ ALIGN AUTO  [09:32:07 AM Jul 20, 2015 F
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[[[ 0345 6 requency
PNO: Wide —»— T1rig: Free Run TYPE| M¥AAARAR
IFGain:Low #Atten: 10 dB DET|PPPPPP
Auto Tune
Ref Offset 16.4 dB AMkr1 1.236 MHz
10 dBidiv.  Ref 16.40 dBm -0.19 dB
Log
CenterFreq
£.40 2.402000000 GHz

2.400500000 GHz

360 N
h [\ WW ! VWLW StartFreq

-13.6 1A2
el 2 -18.85 dBm)
/A R
26 i Stop Freq
2.403500000 GHz
-336
A6 J\IVJ\ iiy r\pl N/J \f\q LELEE i1 L Y CF Step
S Y A L vAv A v 300.000 kHz
Auto Man
536
Freq Offset
E3E
0Hz
736
Center 2.402000 GHz Span 3.000 MHz
Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1

FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

MID CHANNEL
BE Keysight Spectrum Analyzer - Swept SA
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:28:24 AM Jul 20, 2015 F
[Center Freq 2.441000000 GHz | #Avg Type: RMS TRACGE[[T0 345 6 requency
PNO: Wide —»— Trig: Free Run TYPE| M¥AAAAMRAY
IFGain:Low #Atten: 10 dB DETIPFFPPP
Auto Tune
Ref Offset 16.4 dB AMkr1 1.299 MHz
10 dBidiv  Ref 16.40 dBm -0.11 dB
Log
CenterFreq
B.40 2.441000000 GHz
S3ED N\(JHWHVAUH‘\IAJ\‘ "L\'JLu\ﬂlul'\—.fA
M I StartFreq
436 o 1A2 2.439500000 GHz
Xz 15,36 dBm
a
o Stop Freq
2.442500000 GHz
336 M
436 N/JM P\n/‘(\f"ﬂ \\'\H‘/ ‘A’W n, nﬂn[\ﬂ(\ A CF Step
N vl 300.000 kHz
uto Man
A36
Freq Offset
636
0 Hz
736
Center 2.441000 GHz Span 3.000 MHz
Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

HIGH CHANNEL

BE Keysight Spectrum Analyzer - Swept SA
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:35:28 AM Jul 20, 2015
[Center Freq 2.480000000 GHz #Avg Type:RMS e[l D350  [reauency
PNO: Wide —»— 1rig: Free Run TYPE|MWAAMMAY
IFGain:Low #Atten: 10 dB pETIPPPPPP
Auto Tune
Ref Offset 16.4 dB AMkr1 1.299 MHz
10 dBidiv  Ref 16.40 dBm 0.38 dB
Log
CenterFreq
£.40 2.480000000 GHz
A
-3.60
F(WWW Vi WM StartFreq
36 \ 2.478500000 GHz
- '*'1’11‘_\.2
//\ 2 \ -20.08 dBm|
e Stop Freq
2.481500000 GHz
336
o YN wff %\m AN CF Step
YV A Y EMRVA™AL Vv\f 300.000 kHz
Auto Man
E36
Freq Offset
636
0 Hz
736
Center 2.480000 GHz Span 3.000 MHz
Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

8PSK 99% BANDWIDTH

IMSG

LOW CHANNEL
B Keysight Spectrum Analyzer - Occupied BW
L T RF [500 bC | [ SENSE:INT] ALIGN AUTO  [09:32:36 AM Jul 20, 2015
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Held: 20720
#IFGain:Low #Atten: 14 dB Radio Device: BTS
15 dBidiv Ref 5.00 dBm
Log L
-10.0 P TR W W CenterFreq
250 2.402000000 GHz
-40.0
E50 L F iy R
70,0 . 1Ay
-85.0
-100
118
-130
Center 2.402 GHz Span 5 MHz CF Ste
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500.000 kHF;
Auto Man
Occupied Bandwidth Total Power 3.29 dBm
1.2274 MHZ Frerffset
Transmit Freq Error -34.843 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.298 MHz x dB -20.00 dB

STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

MID CHANNEL
B Keysight Spectrum Analyzer - Occupied BW
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:28:57 AM Jul 20, 2015
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 14 dB Radio Device: BTS
16 dBidiv Ref 5.00 dBm
Log
100 I (A Center Freq
250 2.441000000 GHz
-400
550 1k !
0.0 B etk B0 0 PHLL Uik | AR,
-850 — —H—1
-100
-115
-130
Center 2.441 GHz Span 5 MHz
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 5.69 dBm
1.181 1 MHZ Frerffset
Transmit Freq Error -16.391 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.305 MHz x dB -20.00 dB
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

HIGH CHANNEL

B Keysight Spectrum Analyzer - Occupied BW
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:36:08 AM Jul 20, 2015
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 14 dB Radio Device: BTS
10 dBidiv Ref 5.00 dBm
Log
5.0 | CenterFreq
150 b - - 2.480000000 GHz
250
350
450 L
BRO 7 - N
-65.0 1L RIE -
750 PR N | — I | SN ) 8 IS ) S |1 e iR L R
-850 i i
Center 2.48 GHz Span 5 MHz
Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 417 dBm
1.1804 MHZ Frerffset
Transmit Freq Error -41.494 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.317 MHz x dB -20.00 dB
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

HOPPING FREQUENCY SEPARATION PLOT

ﬁ Keysight Spectrum Analyzer - Swept SA
L ] B [s0e bc ] [ [ SENSE:INT] | ALIGN AUTO  [09:59:26 AM Jul 20, 2015 F

[Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE[ 345 6 requency
PNO: Wide 0 11ig: Free Run TYPE| My
IFGain:Low Atten: 10 dB DETIPFPPPP

AMKr1 1.000 MHZJ| ~ AutoTune
10 dBidiv Ref 0.00 dBm 0.10 dB
og

v /Jm.z
100 —+\ /f*_a—_r—\\ /_\_%f'\éz_\ *—\ /_4“_"“\ /-"——-'— CenterFreq

R R =

StartFreq
2.439000000 GHz

=300

-40.0

Stop Freq

2.444000000 GHz
-50.0

CF Step
500.000 kHz
Auto Man

£0.0

Freq Offset
0 Hz

-50.0

=00

Center 2.441500 GHz Span 5.000 MHz
Res BW 300 kHz #V/BW 910 kHz #Sweep 1.000 s (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:50:45 AM Jul 20, 2015 F
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACGE[T5 555 6 requency
PNO: Fast 50 1rig: FreeRun TYRE| Moy
IFGain:Low Atten: 14 dB pETIPPPPPP
Auto Tune
Ref Offset 16.4 dB
10 deidiv. Ref 20.00 dBm
Log
CenterFreq
100 e T Eaan e e e o s we— T — 2.440000000 GHz
000 [WWWW
/ \ StartFreq
100 \ aredemy | 2.390000000 GHz
=i Stop Freq
2.490000000 GHz
300
. Iy .. CF Step
i 10.000000 MHz
,l uto Man
A00 H L,W
Freq Offset
500
0 Hz
700
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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

ﬁ Keysight Spectrum Analyzer - Swept SA EI@
L ] B [s0@ bcC ] [ [ SENSE:INT] [ ALIGN AUTO  [09:47:57 AM Jul 20, 2015
Eenter Freq 2.415000000 GHz [ #Avg Type: RMS el oesg|  Freduency
PNO: Wide . Trig: Free Run TYPE| M ¥ /
IFGain:Low  Atten: 14 dB DET|P PP PP P
AutoT
| Ref Offset 16.4 dB Hho THne
10 dBidiv. - Ref 20,00 dBm
Log
CenterFreq
100 2.415000000 GHz
AMAAMAAMAAMRAANAARAARAARAA ALY
oo IR0 Y VNV VN VI VATV VA VA VA VAR O ANV P VAR V1
JVUVVUYVU\’VUFFHUUUUFHFHHPlflfvII StartFreq
2.400000000 GHz

-100 /
=200

x Stop Freq

2.430000000 GHz

-50.0

Freq Offset
0 Hz

-7oo

Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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

ﬁ Keysight Spectrum Analyzer - Swept SA EI@
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:48:46 AM Jul 20, 2015
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[[[23 4 5 6 Frequency
PNO: Wide . Trig: Free Run TYPE[ MM
IFGain:Low — Atten: 14 dB peET|P PPPPP
Auto Tune
| Ref Offset 16.4 dB
10 deidiv. Ref 20.00 dBm
Log
CenterFreq
B VAVA ) (VAYATIAVAYI VAVAV VAVAVIVAVAVIIVAVAY YAVATAVAVATIIVATAY!  Mteetseabit
AR 1uf I \UJ V ! lu! V I 1FJ \ul I V \wl luf luJ \UI ! \u( luf I
e e r r | ¥ ol StartFreq
00 2.430000000 GHz
= Stop Freq
2.460000000 GHz
300
CF Step
Ao 3000000 MHz
Auto Man
00
Freq Offset
0.0
0 Hz
700
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

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

BE Keysight Spectrum Analyzer - Swept SA =R
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:49:45 AM Jul 20, 2015
Eenter Freq 2.475000000 GHz [ #Avg Type: RMS el oes | Freduency
PNO: Wide (o 1rig: Free Run TYPE| My v
IFGain:Low — Atten: 14 dB peET|P PPPPP
AutoT
| Ref Offset 16.4 dB o Thne
10 deidiv. Ref 20.00 dBm
Log
CenterFreq
100 2.475000000 GHz
AAMAATNAAMAAMADMN AN oo
poo BT W WY b P A BT AT YR AT A
A A A A A A A Al b

StartFreq
2.460000000 GHz

=200

Stop Freq

2.490000000 GHz
=300

\

CF Step
A 3.000000 MHz
uto Man
-A0.0 1l
LEEPT
Pritiepbiend Freq Offset

0 Hz

-7oo

Start 2.46000 GHz
Res BW 300 kHz

IMSG

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

#VBW 300 kHz
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

8.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-247 5.1(4)

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

TEST PROCEDURE

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

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

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

RESULTS
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.391 32 0.12512 0.4 -0.27488
DH3 1.648 14 0.23072 0.4 -0.16928
DH5 2.892 6 0.17352 0.4 -0.22648
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 0.8 seconds (sec) (sec) (sec)
GFSK AFH Mode
DH1 0.391 8 0.03128 0.4 -0.36872
DH3 1.648 3.5 0.05768 0.4 -0.34232
DH5 2.892 1.5 0.04338 0.4 -0.35662
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015

FCC ID: ZNFH790

IC ID: 2703C-H790

PULSE WIDTH - DH1

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [ [ SENSE:INT] [ ALIGN AUTO  [11:02:04 AMJul 20, 2015
[Center Freq 2.441000000 GHz | Trig Delay-100.0 s #Avg Type: RMS TRACGE[[T0 34 5 6 Frequency
PNO: Wide [:] Trig:Video TYPE| WA
IFGain:Low Atten: 10 dB pETIPPPPPP
AMKr1391.0 ps]| ~ AutoTune
10 dBidiv  Ref 0.00 dBm 3.04 dB
Log
CenterFreq
-100 2.441000000 GHz
200
StartFreq
a00 TRIG LYL 2.441000000 GHz
A Stop Freq
’ 2.441000000 GHz
E00
CF Step
e 1.000000 MHz
Auto Man
700
Freq Offset
800 b [ H fud L ole -
0 Hz
900
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH1

BN Keysight Spectrum Analyzer - Swept SA B
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [11:05:35 AM Jul 20, 2015 F
[Center Freq 2.441000000 GHz | _ #Avg Type:RMS TRAGE[T5 555 6 requency
PNO: Wide —»— Trig: Free Run TVPE \Fr,v";v“v;*;“g“w‘
IFGain:Low Atten: 10 dB DET
Auto Tune
|10 dBidiv. Ref 0.00 dBm
Log
CenterFreq
-100 A JHL' 2.441000000 GHz
200 —
StartFreq
=00 | 2.441000000 GHz
400 —

Stop Freq
| | 2.441000000 GHz

500

700 !

Freq Offset
0 Hz

=00

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG| |STATUS|
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015

FCC ID: ZNFH790

IC ID: 2703C-H790

PULSE WIDTH - DH3

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [ [ SENSE:INT] [ ALIGN AUTO  [11:02:37 AMJul 20, 2015
[Center Freq 2.441000000 GHz | Trig Delay-200.0 s #Avg Type: RMS TRACGE[[T0 34 5 6 Frequency
PNO: Wide [:] Trig: Video TYPE| WA
IFGain:Low Atten: 10 dB pETIPPPPPP
AMkr1 1648 ms|| ~ AutoTune
10 dBidiv  Ref 0.00 dBm 7.31dB
Log
CenterFreq
-100 2.441000000 GHz
200
StartFreq
i 2 || 2.441000000 GHz
A Stop Freq
2.441000000 GHz
E00
CF Step
o 1.000000 MHz
Auto Man
700
Freq Offset
-50.0 PR i
0 Hz
900
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH3

BN Keysight Spectrum Analyzer - Swept SA =
L RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [11:04:56 AM Jul 20, 2015 F
[Center Freq 2.441000000 GHz | _ #Avg Type:RMS TRAGE[T5 555 6 requency
PNO: Wide —»— Trig: Free Run TYPE| WARAAARY
IFGain:Low Atten: 10 dB DETIP PPPP
Auto Tune
|10 dBidiv. Ref 0.00 dBm
Log
CenterFreq
-100 LA L" 2.441000000 GHz
200
StartFreq
a0 2.441000000 GHz
A Stop Freq
Il | il H 2441000000 GHz
00 1 | 1
l . | CF Step
o I ' I 1.000000 MHz
F Auto Man
-70.0 T ! L | T J]
Freq Offset
800
0OHz
900
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG| |STATUS|
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015

FCC ID: ZNFH790

IC ID: 2703C-H790

PULSE WIDTH - DH5

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [ [ SENSE:INT] [ ALIGN AUTO  [11:03:26 AM Jul 20, 2015
[Center Freq 2.441000000 GHz | Trig Delay-400.0us  #Avg Type: RMS TRACGE[[T0 34 5 6 Frequency
PNO: Wide [:] Trig:Video TYPE| WA
IFGain:Low Atten: 10 dB pETIPPPPPP
AMkr1 2.892 ms Auto Tune
10 dBidiv  Ref 0.00 dBm 11.34 dB
Log
CenterFreq
-100 2.441000000 GHz
200
. StartFreq
a00 TRIG LYL 2.441000000 GHz
A Stop Freq
2.441000000 GHz
E00
CF Step
e 1.000000 MHz
Auto Man
700
Freq Offset
-80.0 H
0 Hz
900
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH5

-100

BE Keysight Spectrum Analyzer - Swept SA ==
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO  [11:04:10 AMJul 20, 2015 F
[Center Freq 2.441000000 GHz | _ #Avg Type:RMS TRACE[TTD 55 6 requency
PNO: Wide —»— Trig: Free Run TVPE \Fr,-»‘g‘v;*;“vg‘v;
IFGain:Low Atten: 10 dB DET
Auto Tune
|10 dBidiv. Ref 0.00 dBm
Log
CenterFreq

=200

=00

Res BW 1.0 MHz

Center 2.441000000 GHz

#V/BW 1.0 MHz

Span D Hz

Sweep 3.160 s (1001 pts)

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

Freq Offset
0 Hz

IMSG|

|STATUS |
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

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 6.6 21 -14.4
Middle 2441 9.16 21 -11.84
High 2480 7.61 21 -13.39
Worst 9.16 -11.84

8.5.2. ENHANCED DATA RATE 8PSK MODULATION

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

Low 2402 5.83 21 -15.17

Middle 2441 8.46 21 -12.54

High 2480 6.86 21 -14.14

Worst 8.46 -12.54
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015

IC ID: 2703C-H790

8.5.3. OUTPUT POWER PLOTS

GESK OUTPUT POWER

LOW CHANNEL
% Agilent 00:14:57 Jul 24, 2015 R T |Freg/Channel
Mkr1 2.401 90 GHz Certer F
erter Freq
Rel 26 dBm #Atten 20 dB 6.60 dBm
#Peak 2.40200000 GHz
Log
10 . Stait Freq
dB/ & 2.39700000 GHz
Ofist
17
dB Stop Freq
240700000 GHz
CF Step
—— 1.00000000 MHz
#PhAvg Auto Man
V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA
afi): _
ETun Signal Track_
Swp On Cf
Center 2.402 00 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (1001 pis)
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REPORT NO: 15121235-E2V1

FCC ID: ZNFH790

DATE: AUGUST 31, 2015

IC ID: 2703C-H790

MID CHANNEL
i Agilent 00:14:20 Jul 24, 2015 R T |Freg/Channel
Mkr1 2.440 73 GHz Certer E
erter Freq
Rel 26 dBm #Atten 20 dB 9.16 dBm
4Peak 2.44100000 GHz
Log
10 5 Stait Freqg
dB/ 243600000 GHz
Otist
17
dB Stop Freq
2. 44600000 GHz
CF =tep
1.00000000 MHz
#PAvg Auto Man
V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA
afi): .
ETun Signal Track_
Swp On cf
Center 2.441 00 GHz Span 10 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (1001 pis)
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REPORT NO: 15121235-E2V1

FCC ID: ZNFH790

DATE: AUGUST 31, 2015

IC ID: 2703C-H790

HIGH CHANNEL

i Agilent 00:17:02 Jul 24, 2015 R T |Freg/Channel
Mkr1 2.479 91 GHz Certer E
erter Freq
Rel 26 dBm #Atten 20 dB 7.61 dBm
4Peak 2.48000000 GHz
Log
10 1 Start Freq
dB/ < 247500000 GHz
Otist
17
dB Stop Freq
248500000 GHz
CF =tep
7 1.00000000 MHz
#PAvg Auto Man
V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA
afi): .
ETun Signal Track_
Swp On cf
Center 2.480 00 GHz Span 10 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (1001 pis)
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REPORT NO: 15121235-E2V1

FCC ID: ZNFH790

DATE: AUGUST 31, 2015

IC ID: 2703C-H790

8PSK OUTPUT POWER

LOW CHANNEL
W Agilenf 00:18:36 Jul 24, 2015 R T |Freg/Channel
Mkr1 2.401 85 GHz Certer F
erter Freq
Rel 26 dBm #Atten 20 dB 3.83 dBm
4Peak 2.40200000 GHz
Log
10 . Start Freg
dB/ & 2.39700000 GHz
Ofist
17
dB Stop Freq
240700000 GHz
CF Step
7 1.00000000 MHz
#PAvg Auto Man
vl 52 Freq Cifset
53 FC 0.00000000 Hz
AA
afi): .
FTun Signal Track_
Swp On Cit
Center 2.402 00 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (1001 pis)
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REPORT NO: 15121235-E2V1

FCC ID: ZNFH790

DATE: AUGUST 31, 2015

IC ID: 2703C-H790

MID CHANNEL
i Agilent 00:18:12 Jul 24, 2015 R T |Freg/Channel
Mkr1 2.440 89 GHz Certer E
erter Freq
Rel 26 dBm #Atten 20 dB 8.46 dBm
4Peak 2.44100000 GHz
Log
10 1 Stait Freqg
dB/ & 243600000 GHz
Otist
17
dB Stop Freq
2. 44600000 GHz
CF =tep
— 1.00000000 MHz
#PAvg Auto Man
V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA
afi): .
ETun Signal Track_
Swp On cf
Center 2.441 00 GHz Span 10 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (1001 pis)
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REPORT NO: 15121235-E2V1

FCC ID: ZNFH790

DATE: AUGUST 31, 2015

IC ID: 2703C-H790

HIGH CHANNEL

i Agilent 00:17:36 Jul 24, 2015 R T |Freg/Channel
Mkr1 2.479 87 GHz Certer E
erter Freq
Rel 26 dBm #Atten 20 dB 6.86 dBm
4Peak 2.48000000 GHz
Log
10 N Stait Freqg
dB/ & 2.47500000 GHz
Otist
17
dB Stop Freq
248500000 GHz
CF =tep
—F 1.00000000 MHz
#PAvg Auto Man
V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA
afi): _
ETun Signal Track_
Swp On cf
Center 2.480 00 GHz Span 10 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (1001 pis)
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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.
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.5
Middle 2441 8.8
High 2480 7.3
Worst 8.8

8.6.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.1
Middle 2441 5.5
High 2480 3.9
Worst 5.5
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
ICRSS-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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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

8.7.1. BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

ﬁ Keysight Spectrum Analyzer - Swept SA
L ] B [soe boc | [ [ SENSE:INT] [ ALIGN AUTO  [09:15:46 AM Jul 20, 2015 F
[Center Freq 2.400000000 GHz | #Avg Type: RMS TRAGE[[23 45 6 requency
PNO: Wide (. T1rig: Free Run Avg|Hold:>100/100 TYPE|MAAAARARAY
e -
IFGain:Low Atten: 14 dB DET
et Offeat 164 dB Mkr1 2.402 130 GHz Auto Tune
10Eiciv__Ref 20.00 dBm 7.781 dBm
oo ’ Center Freq
0.00 2.400000000 GHz
-10.n 1223 45,
0 StartFreq
=00 2.392500000 GHz
-40.0 <>
-E0.0
N DU A Stop Freq
e 2.407500000 GHz
700
Center 2.400000 GHz Span 15.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1500000 MHz

WIKR MODE[TRCISCL] X | Y | FUNCTION | FUNCTION WIDTH FUNCTION VALUE —

N f 2.402 130 GHz 7.781 dBm
2 N f 2.400 000 GHz -51.565 dBm
3 N f 2.399 760 GHz -49.036 dBm Freq Offset
4 0Hz
5 =
6
7
8
9
10 i
11 L
4 i +
MSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

LOW CHANNEL SPURIOUS

[ SENSE:INT] [ ALIGN AUTO  [09:19:37 AM Jul 20, 2015

BE Keysight Spectrum Analyzer - Swept SA
L [ FF [s02  bC | [
[Center Freq 13.015000000 GHz

#Avg Type: RMS TRACE 3456 Frequency
PNO: Fast —»— T1rig: Free Run TYPE|MWAAMMAY
IFGain:L ow #Atten: 20 dB DET|PPPPPP
Auto Tune
Mkr4 25.622 1 GHz
Ref Offset 16.4 dB
10 éBidiv  Ref 20.00 dBm -45.32 dBm
Log ( 1
m.o CenterFreq
0.00 13.015000000 GHz
-10.0 4205 de,
<o StartFreq
0o 30.000000 MHz
-40.0 ; 3 ‘
£0.0 .1 &
- Stop Freq
' 26.000000000 GHz
=00
Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts 2597000000 GHz
WA MODETRC[SC] X | ¥ | FUNCTION | FUNCTIONWIDIH] __ FUNCTIONVALUE
1 N 1 f 2.402 0 GHz 7.64 dBm
N 1 f 4.804 0 GHz -53.50 dBm
N 1 f 7.206 0 GHz -53.29 dBm Freq Offset
N 1 f 25.622 1 GHz -45.32 dBm 0 Hz
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

ﬁ Keysight Spectrum Analyzer - Swept SA
L |  FF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO  [09:11:52 AM Jul 20, 2015
[Center Freq 2.441000000 GHz [ #Avg Type: RMS TacElo 3556  Freduency
PNO: Wide 57 11ig: Free Run Avg|Hold:>100/100 TYPE| Mtk
IFGain:Low Atten: 14 dB DET|
Auto Tune
Ref Offset 16.4 dB Mkr1 2.441 120 GHz
[0 gBiciv__Ref 20.00 dBm 9.957 dBm
% CenterFreq
10.0 2.441000000 GHz
0.00
StartFreq
. -10.04 dBm 2.433500000 GHz
< Stop Freq
2.448500000 GHz
-300
CF Step
Ao 1500000 MHz
Auto Man
-50.0
Freq Offset
-60.0
0 Hz
700
Center 2.441000 GHz Span 15.00 MHz
Res BW 100 kHz #/BW 100 kHz Sweep 1.267 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

MID CHANNEL SPURIOUS

[ SENSE:INT] [ ALIGN AUTO  [09:12:49 AM Jul 20, 2015

BE Keysight Spectrum Analyzer - Swept SA
L [ FF [s02  bC | [
[Center Freq 13.015000000 GHz

#Avg Type: RMS TRACE 3456 Frequency
PNO: Fast —»— T1rig: Free Run TYPE|MWAAMMAY
IFGain:L ow #Atten: 20 dB DET|PPPPPP
Auto Tune
Mkr4 25.667 6 GHz
Ref Offset 16.4 dB
10 éBidiv  Ref 20.00 dBm -45.42 dBm
Log ( 1
m.o CenterFreq
0.oo 13.015000000 GHz
0.0 -10.04 dBm|
<o StartFreq
=00 30.000000 MHz
-40.0
D 3
-50.0
- Stop Freq
' 26.000000000 GHz
=00
Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts 2597000000 GHz
[MKR[MODE[TRCfsCL] x| Y | FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE
1 N 1 f 2.441 0 GHz 8.05 dBm
N 1 f 4.882 0 GHz -55.23 dBm
N 1 f 7.323 0 GHz -54.49 dBm Freq Offset
N 1 f 25.667 6 GHz -45.42 dBm 0 Hz
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

n Keyslghl Spectrum Analyzer - Swept SA
|  FF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO  [09:25:04 AM Jul 20, 2015 F
renter Freq 2.483500000 GHz | #Avg Type: RMS TRaCE[2355 6 requency
PNO: Wide 57 11ig: Free Run Avg|Hold:>100/100 TYPE| MR
IFGain:Low Atten: 14 dB peT|P
et Offeot 16.4 d MKr1 2.480 125 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 7.966 dBm
Log
10.0 ’ CenterFreq
0.00 2.483500000 GHz
-10.0 12 0% dE:
<o StartFreq
0o 2.476000000 GHz
-40.0
-50.0
0.0 e | IR SO . S Stop Freq
o 2.491000000 GHz
-70.0
Center 2.483500 GHz Span 15.00 MHz CF Step

#VBW 100 kHz Sweep 1.267 ms (1001 pts)

FUNCTION WIDTH FUNCTION VALUE

1.500000 MHz
Man

2.480 125 GHz 7. sss dBm
2 N f 2.483 500 GHz -54.709 dBm
3 N f 2.483 500 GHz -54.709 dBm Freq Offset
4 0Hz
5 E
6
7
8
9
10 i
11 L
4 | T *
MSG STATUS
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REPORT NO: 15121235-
FCC ID: ZNFH790

E2V1 DATE: AUGUST 31, 2015

IC ID: 2703C-H790

HIGH CHANNEL SPURIOUS

Keysight Spectrum Analyzer - Swept SA

L [ rF [502 DC

[ [ [ SENSE:INT] [ ALIGN AUTO  [09:25:55 AM Jul 20, 2015

I
[Center Freq 13.0150000

00 GHz | #Avg Type: RMS TRAGE[, 2 3 55 ¢ Frequency
PNO: Fast —»— T1rig: Free Run TvPe| M
IFGain:Low #Atten: 20 dB DETIPPPPPP

Ref Offset 16.4 dB
Ref 20.00 dBm

Auto Tune

Mkr4 25.621 5 GHz
-46.28 dBm

10 dBidiv
Log 1

m.o CenterFreq
0.00 13.015000000 GHz
-10.0 12 03 o,

<o StartFreq
-0 30.000000 MHz
-40.0 ‘

-50.0

-B0.0

éﬁ 2 /\3

Stop Freq

26.000000000 GHz

-/00

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz

#VBW 300 kHz Sweep 957.3 ms (40001 pts

kRMODE ROlsc] X | | FUNCIoN |

FUNCTION WIDTH FUNCTION VALUE

1 N 1 f 2.480 0 GHz 6.21 dBm
N 1 f 4.950 0 GHz -54.57 dBm
N 1 f 7.440 0 GHz -54.11 dBm Freq Offset
N 1 f 25.621 5 GHz -46.28 dBm 0 Hz
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

B Keysight Spectrum Analyzer - Swept SA
L T RF [500 bC | [ [ SENSE:INT] [ ALIGN AUTO  [10:15:20 AM Jul 20, 2015 F
[Center Freq 2.400000000 GHz | #Avg Type: RMS TRAGE[T2 355 6 requency
PNO: Wide 0 11ig: Free Run Avg|Hold:>100/100 TYPE| MRy
IFGain:Low Atten: 14 dB DET
et Offeot 164 dB MKr1 2.406 810 GHz Auto Tune
10 gBiciy__Ref 20.00 dBm 8.437 dBm
e ’— CenterFreq
0.00 2.400000000 GHz
0.0 =11 56 dF
<o Start Freq
=00 2.392500000 GHz
-40.0
-50.0
- I W Stop Freq
' 2.407500000 GHz
-F0.0
Center 2.400000 GHz Span 15.00 VHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz
[MARIMODETRC[SCL X [ v [ FUNCTION | 7 i Man
2.406 810 GHz 8.437 dBm
2 N f 2.400 000 GHz -55.842 dBm
3 N f 2.399 760 GHz .50.944 dBm Freq Offset
4 0Hz
5 =
6
7
8
9
10 il
11 il
4| i 3
MSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

HIGH BANDEDGE WITH HOPPING ON

IFGain:Low Atten: 14 dB

B Keysight Spectrum Analyzer - Swept SA
L [ r [s0@ bc | [ [ SENSE:INT] [ ALIGN AUTO  [10:16:18 AM Jul20, 2015 Frequenc
[Center Freq 2.483500000 GHz [ #Avg Type: RMS TRAGETTZ 575 6 aueney
PNO: Wide —J Trig: Free Run Avg|Hold:>100/100 TYPE|MWAAAMARY
N - DET|F T

Ref Offset 16.4 dB

Mkr1 2.476 810 GHz

Auto Tune

10 éBidiv  Ref 20.00 dBm 8.226 dBm
Log
m.o ’ CenterFreq
0.00 2.483500000 GHz
-10.0 11 77 R
<o StartFreq
=00 2.476000000 GHz
-40.0
-50.0
o Stop Freq
' 2.491000000 GHz
=00

Center 2.483500 GHz
Res BW 110 kHz #VBW 330 kHz

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz

FUNCTION WIDTH

kRMODE TROISc] X | | FUNCIoN |

FUNCTION VALUE |

N f 2.476 810 GHz 8.226 dBm

2 N f 2.484 115 GHz -58.132 dBm
3N f 2.483 500 GHz -59.052 dBm Freq Offset
4 0 Hz
5 =
6
7
8
9

10 il

11 !

4| 1] b
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REPORT NO: 15121235-E2V1

FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

8.7.2. ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

oc_| [ [

SENSE:INT]

[ ALIGN AUTO

[09:33:08 aM Jul20, 2015

i Keysight Spectrum Analyzer - Swept SA
L [ rF [s0@
[Center Freq 2.400000000 GHz

IFGain:Low Atten: 14 dB

PNO: Wide .-:-‘| Trig: Free Run

#Avg Type: RMS
Avg|Hold:=100/100

TRACE 3456

Frequency

TYPE| MRS
DET|F

Ref Offset 16.4 dB
Ref 20.00 dBm

Mkr1 2.402 115 GHz

5.017 dBm

10 dBidiv
Log

10.0

0.0o

-10.0

-14 55 dBm|

=200

-30.0
-A0.0

-50.0

B0.0 b
700

Center 2.400000 GHz
Res BW 100 kHz

#VBW 100 kHz

Sweep 1.267 ms (1001 pts)

Span 15.00 MHz

WKRWODHTRC[SC] X | ¥ | FUNCTION ] FONCTIONWIDTH

FUNCTION VALUE |

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.392500000 GHz

Stop Freq
2.407500000 GHz

N f 2.402 115 GHz 5.017 dBm
2 N f 2.400 000 GHz -51.253 dBm
3 N f 2.399 895 GHz -47.057 dBm Freq Offset
4 0 Hz
5 =
6
7
8
9
10 i
11 !
4| 1] b
MEG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

LOW CHANNEL SPURIOUS

[09:33:52 aM Jul 20, 2015

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [s02 bpC | [ [ SENSE:INT] [ ALIGN AUTO
IC

enter Freq 13.015000000 GHz | . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

TRACE 556 Frequency

TYPE| MY
DETIPPPPP P

Ref Offset 16.4 dB
Ref 20.00 dBm

Mkr4 25.615 6 GHz

Auto Tune

-45.88 dBm

10 dBidiv
Log

10.0 1

0.0o

Center Freq
13.015000000 GHz

-10.0

-14 55 dBm|

=200

-30.0

StartFreq

30.000000 MHz

-A0.0

-50.0

-B0.0

Stop Freq

26.000000000 GHz

-/00

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Sweep 957.3 ms (40001 pts

Stop 26.00 GHz

FUNCTION WIDTH

kRMODE RIS X | | FUNCIon |

1 N 1 f 24020 GHz 2.62dBm
N 1 f 4.804 0 GHz -51.99 dBm
N 1 f 7.206 0 GHz -54.94 dBm
N 1 f 25.6156 GHz -45.88 dBm

FUNCTION VALUE

Freq Offset
0 Hz
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO  [09:29:29 AM Jul 20, 2015 F
[ICenter Freq 2.441000000 GHz [ #Avg Type: RMS Tacfo 56|  Tredtenty
PNO: Wide 50 17ig: Free Run Avg|Hold:>100/100 TYPE| M
IFGain:Low Atten: 14 dB DET
Rof Offet 16.4 dB Mkr1 2.441 120 GHz Auto Tune
[0 gBiciy__Ref 20.00 dBm 7.252 dBm
CenterFreq
100 & 2.441000000 GHz
0.00
StartFreq
. 2.433500000 GHz
100 -12.75 dBm|
= Stop Freq
2.448500000 GHz
-30.0
CF Step
o 1.500000 MHz
Auto Man
0.0 oy N —
Freq Offset
-FO0
0OHz
-70.0
Center 2441000 GHz Span 15.00 MHz
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

MID CHANNEL SPURIOUS

[ SENSE:INT] [ ALIGN AUTO  [09:30:17 AM Jul 20, 2015

BE Keysight Spectrum Analyzer - Swept SA
L [ FF [s02  bC | [
[Center Freq 13.015000000 GHz

#Avg Type: RMS TRACE 3456 Frequency
PNO: Fast —»— T1rig: Free Run TYPE|MWAAMMAY
IFGain:L ow #Atten: 20 dB DET|PPPPPP
Auto Tune
Mkr4 25.789 0 GHz
Ref Offset 16.4 dB
10 éBidiv  Ref 20.00 dBm -46.29 dBm
Log ]
m.o CenterFreq
0.00 13.015000000 GHz
0.0 40 TS ey
<o StartFreq
=00 30.000000 MHz
-40.0
P
-50.0 3
- Stop Freq
' 26.000000000 GHz
=00
Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts 2597000000 GHz
WA MODETRC[SC] X | ¥ | FUNCTION | FUNCTIONWIDIH] __ FUNCTIONVALUE
1 N 1 f 2.441 0 GHz 5.96 dBm
N 1 f 4.882 0 GHz -52.76 dBm
N 1 f 7.323 0 GHz -54.62 dBm Freq Offset
N 1 f 25.789 0 GHz -46.29 dBm 0 Hz
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

n Keyslghl Spectrum Analyzer - Swept SA
|  FF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO  [09:37:10 AM Jul 20, 2015 F

renter Freq 2.483500000 GHz | . #Avg Type: RMS TRACE[; 2356 requency
PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| Mt
IFGain:Low Atten: 14 dB DET|F

Mkr1 2.480 125 GHz Auto Tune
Ref Offset 16.4 dB
10 dBidiv_ Ref 20.00 dBm 5.229 dBm

Log

m.o ‘. | CenterFreq
0.00 2.483500000 GHz
-10.0 1477 dBm|

<o StartFreq
=00 2.476000000 GHz
-40.0

0.0 .

. | R Stop Freq
o 2.491000000 GHz
-70.0
Center 2.483500 GHz Span 15.00 MHz CF Step

#VBW 100 kHz Sweep 1.267 ms (1001 pts)

FUNCTION WIDTH FUNCTION VALUE

1.500000 MHz
Man

2.480 125 GHz 5. 229 dBm
2 N f 2.483 500 GHz -55.078 dBm
3 N f 2.483 500 GHz -55.078 dBm Freq Offset
4 0Hz
5 E
6
7
8
9
10 i
11 L
4 | T *
MSG STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

HIGH CHANNEL SPURIOUS

[ SENSE:INT] [ ALIGN AUTO  [09:38:16 AM Jul 20, 2015

BE Keysight Spectrum Analyzer - Swept SA
L [ FF [s02  bC | [
[Center Freq 13.015000000 GHz

#Avg Type: RMS TRACE[] 23456 Frequency
PNO: Fast —»— T1rig: Free Run TvPe| M
IFGain:Low #Atten: 20 dB DETIPPPPPP

Ref Offset 16.4 dB

Auto Tune

Mkr4 23.877 6 GHz

Res BW 100 kHz

10 gBiciy__Ref 20.00 dBm -45.80 dBm

m.o - CenterFreq
0.00 13.015000000 GHz
-10.0 -14 77 B

<o StartFreq
=00 30.000000 MHz
-40.0 4

2 )

-50.0

- Stop Freq
o 26.000000000 GHz
=00
Start 30 MHz Stop 26.00 GHz CF Ste

#VBW 300 kHz

Sweep 957.3 ms (40001 pts

1 N 1 f 24800 GHz
N 1 f 4960 0 GHz
N 1 f 7.440 0 GHz
N 1 f 23.877 6 GHz

WKAWODHTRC[SC] X | Y| _FUNCIION ] FONCTIONWIDIH

FUNCTION VALUE

2.82 dBm
-54.07 dBm

-56.63 dBm Freq Offset
-45.80 dBm 0 Hz
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

n Keyslghl Spectrum Analyzer - Swept SA
|  FF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO  [10:19:05 AM Jul 20, 2015 F
renter Freq 2.400000000 GHz | . #Avg Type: RMS TRAGE[1[2345 6 requency
PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100 TYPE M !
IFGain:Low Atten: 14 dB DET
et Offeot 16.4 dB MKr1 2.407 125 GHz Auto Tune
0 gsiciy__Ref 20.00 dBm 5.897 dBm
oo * CenterFreq
0.00 2.400000000 GHz
-10.0 BENL dtﬁl
<00 StartFreq
=00 2.392500000 GHz
-40.0 >
{
-50.0
o ok Stop Freq
o 2.407500000 GHz
-70.0
Center 2.400000 GHz Span 15.00 MHz CF Step
#VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz
FUNCTION \WIDTH FUNCTION VALUE Man
2.407 125 GHz 5. 897 dBm
2 N f 2.400 000 GHz -51.411 dBm
3 N f 2.399 835 GHz 47.721 dBm Freq Offset
4 0Hz
5 B
6
7
8
9
10 N
11 i
4 | [ »
M35 STATUS
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REPORT NO: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

HIGH BANDEDGE WITH HOPPING ON

B Keysight Spectrum Analyzer - Swept SA
L | R [50@ Dc | [ |
[Center Freq 2.483500000 GHz

SENSE:INT] [ ALIGN AUTO  [10:20:41 AM Jul 20, 2015
| #Avg Type: RMS TRAGE 34506 Frequency
PNO: Wide 50 Trig: Free Run Avg|Hold:=100/100 TYPE| MMM Ak
IFGain:Low Atten: 14 dB DET
Auto Tune
Mkr1 2.477 815 GHz
Ref Offset 16.4 dB
10 dBidiv Ref 20.00 dBm 5.612 dBm
Log
1.0 O CenterFreq
n.on 2.483500000 GHz
100 BENET =07 |
e StartFreq
0o 2,476000000 GHz
-40.0
0.0
- Stop Freq
) 2.491000000 GHz
700

Center 2.483500 GHz
Res BW 110 kHz #VBW 330 kHz

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz

FUNCTION WIDTH

kRMODE TROISc] X | | FUNCIoN |

FUNCTION VALUE |

N f 2.477 815 GHz 5.612 dBm

2 N f 2.483 500 GHz -54.969 dBm
3N f 2.483 500 GHz -54.969 dBm Freq Offset
4 0 Hz
5 =
6
7
8
9

10 il

11 !

4| 1] b
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE
IT

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m)at3m
30-88 100 40

88 -216 150 435
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=1/0.002901S = 345Hz.

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: 15121235-E2V1

DATE: AUGUST 31, 2015
FCC ID: ZNFH790

IC ID: 2703C-H790

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

]ZKUL FREMONT, 3m Chomber 23 Jul 2815 11:85:85
Restricted Bondedge
s PrgJEct Number: 15121235
Client:LG
Config:EUT + AC Adopter + Headset
Mode BT _BE H_GFSK 2482
195 Tested by:J. Ly
[
95 ;\ ‘}
E N
c 85 -
o I !
: \
c Peak Limit (dBuU/m {
2 75 j |
: |
3 65 / [
5 ( |
o
. (
55 Average Limit (dBuU/mJ b \ RO
G o Ll g ‘WMMWWWW | \:
45 /‘ f
4 3 . ——
o
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) [T ENCY Susep Pls  %Sups/fods  Position Ronge (GHi) Dot e W fvg Tup Sucep Pte  SSups/Mods  Position
1:2.3122.415 PEAK  ING-IB) M Pur AvglRMS)  Auto/Cpled  80BI  Inf/MAXH 211 dege 148 co| 2:2.31°2.415 PEAK  TNC-3B) 368 Uolt vy futo/Cpled 8381 Inf/MXH 211 dege 148 cn
Low Chonnel Bondedge Method 1T - Horizontal.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 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) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 2.353 43.01 PK 31.8 -22.4 52.41 - - 74 -21.59 211 148 H
4 2.382 29.74 VBI1T 32 -22.4 39.34 54 -14.66 - - 211 148 H
1 2.39 38.96 PK 32 -22.4 48.56 - - 74 -25.44 211 148 H
3 2.39 29.45 VB1T 32 -22.4 39.05 54 -14.95 211 148 H

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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

VERTICAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chomber 23 Jul 2815 11:16:508
Restricted Bondedge
= Project Number: 15121235
1 Client:LG
Config:EUT + AC Adapter + Headset
Mode:BT_BE_U_GFSK_24B2
195 Tested by:J. Ly
9|: =
7 e |
: |
I Peok Limit (dBuU/m) |
> 75 [\
2 I
~ | |
> | |
3 65 |
& “
Average Limit (dBuU/m) I \
55 ‘1 \
o VIR CNRY R APYNN FIRCR SWTRYR I Ci".‘ " it ok Ol b " L HA sl b
4|:
4 3
o0
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) Det e Bl vy Tgp Sucep Pis  d5ups/fode  Position Range (6Hz) Dot REM U vy Tup Sucep Pt foups/Made  Fosition
e r PERK M) 3 Pe Bugios Aoboled B T MAXH 321 dege 399 o
Low Channel Baondedge Method T - Vertical . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AFT119 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)
2 2.348 43.53 PK 31.8 -22.5 52.83 - - 74 -21.17 321 399 \
4 2.388 29.76 VBIT 32 -22.4 39.36 54 -14.64 - - 321 399 \
1 2.39 40.38 PK 32 -22.4 49.98 - - 74 -24.02 321 399 \
3 2.39 29.51 VBIT 32 -22.4 39.11 54 -14.89 - - 321 399 \
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: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 23 Jul 2815 10:38:05
Restricted Bondedge
- Project Number: 15121235
i Client:LG
Config:EUT + AC Adopter + Heodset
Mode:BT_BE_H_GFSK_2488
185 Tested by:J. Ly
i 8
o -
g 75 f \ Peak Limit (dBLU/m)
T
: n
3 5 z l
3 6 \
w
o
= \ Avercge Limit {(dBulU/m)
- Bl SOPNSRVR——.
4!: \‘ ‘\
S N B S I T U BN A—
35
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
Range (GHz) Det oM B Avg Tup Sueep Ple f5ups/tode  Position Renge (GHz) Dt RBU WU Avg Typ Sueep. Pto foups/Made  FPosition
1:2.46-2.563 PERK  IMC-38) MM Pur Aug(RMS)  Auto/Cpled  89B1  Inf/MAXH 188 degs 108 cn| 2:2.46-2.563 PECK  IHN(-2B) 368 Uoli fvj futo/Cpled  83B1  Inf/MAXH 108 dege 168 cn
High Channel Bandedge Method 1T - Horizontaol .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 26814
HORIZONTAL DATA
Marker Frequency Meter Det AFT119 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) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 2.484 40.53 PK 323 -22.1 50.73 - 74 -23.27 108 100 H
3 2.484 30.12 VBI1T 323 -22.1 40.32 54 -13.68 108 100 H
4 2.484 30.25 VBI1T 323 -22.1 40.45 54 -13.55 - 108 100 H
2 2.552 42.87 PK 324 -22 53.27 74 -20.73 108 100 H

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: 15121235-E2V1 DATE: AUGUST 31, 2015

FCC ID: ZNFH790 IC ID: 2703C-H790
VERTICAL PEAK AND AVERAGE PLOT
12l:UL FREMONT, 3m Chamber 23 Jul 2815 18:51:00
Restricted Bondedge
Project Number:15I21235
15 ClidneiLe
Config:EUT + AC Adopter + Heodset
Mode:BT_BE_U_GFSK_2488
195 Tested by:J. Ly
gl:
FECE |
i ‘\
K| 75 “ | Peok Limit (dBUU/m)
Bl
> I
i |
f \ Avercge Limit {(dBul/m)
55 J
Ulprbaonh Aw.:u,ll’ﬁ{ ‘ué.m:nw TN PR PPV PR UMY 1| Y ERRPG S YNRY VRO VR PP O R AT V%D.n Ao o
45 : |
3 4
o o
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Rarge (612) b G g Typ Sucep Ple “Hpe/llode Posilicn Range (6Hz) Dt REM VB fvg Tup Suzep Pte  ups/Made  FPosition
High Channel Bandedge Method 1T - Vertical .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AFT119 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 2.484 393 PK 323 -22.1 49.5 - - 74 -24.5 107 100 \
3 2.484 29.71 VBI1T 323 -22.1 39.91 54 -14.09 - - 107 100 \
4 2.528 29.75 VB1T 324 -22 40.15 54 -13.85 - - 107 100 \
2 2.539 42.54 PK 324 -22 52.94 - - 74 -21.06 107 100 \
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
Page 71 of 100
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! HZUL FREMONT, 3m Chomber 18 Jul 2B15 08:89:52
Roadicoted Emissions 3-Meters
Project Number: 15121235
188 Client:LG
Config:EUT + AC Charger + HS
Mode : BT_HARM_GFSK_2482
ag Tested by:A. Escamilla
868
B Peak Limit (dBulU/m)
3
c 70
o
N
C
2 68
- Q\E\ Limit C(dBulU/m)
13
~
S 58
a .
- . P
it L " " N
4@MW M? mﬁ?" . .
1 WVW'
T E T g
Aada
38
208
1 18 18
Frequency (GHz)
Ronge (62 et ROl VB fvg Typ Susep Plo fups/flods  FPosition Range (GHiz) ] VB fvg Typ Sweep Fts Fowps/Mads  Fosition
1:1-3 PERK INC-3B) Bk Log-Pur(Video) Auto/Cpled 6ABI  Inf/MAKH  B-36ddege t 3318 B IN-38) 3Bk Log-Purllideo) Auto/Cpled 16k Inf/MAXH  B-36Bdegs H
FCC Part!5 Subpart C 2488MHz Spurious Emissions with Average Scon.TST 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.

Page 72 of 100

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

LOW CHANNEL VERTICAL

| WEUL FREMONT, 3m Chaomber 18 Jul 2815 00:09:52
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config:EUT + AC Charger + HS
Mode:BT_HARM_GFSK_ 2482
9@ Tested byiA. Escanilla
808
Peok Limit (dBul/mJ
578
5
C
[}
- 6O
2 Avg Limit (dBulU/m
3
2 58
o
48 5 b
4 o)
Q
368
28
1 14 18
Frequency (GHz)
Ronge (62 P VBN fvg Typ Susep Plo #ups/fiods  Fosition Range (GHiz) Dot RO VB fvg Typ Sweop Pts  Fups/Mods  Position
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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) (dBuV/m)
1 *3.838 31.52 PK 33.1 -30.3 34.32 - - 74 -39.68 0-360 200 H
4 *3.967 31.59 PK 33.2 -30.4 34.39 - - 74 -39.61 0-360 200 \
2 *7.267 30.83 PK 35.6 -28.4 38.03 - - 74 -35.97 0-360 100 H
5 *7.601 29.04 PK 35.7 -26.8 37.94 - - 74 -36.06 0-360 100 \
3 *8.428 28.73 PK 35.8 -26.1 38.43 - - 74 -35.57 0-360 100 H
6 *9.121 27.95 PK 36.1 -24.5 39.55 - - 74 -34.45 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*3.837 40.76 PK3 331 -30.3 43.56 - - 74 -30.44 44 196 H
*3.839 27.85 VB1T 331 -30.3 30.65 54 -23.35 - - 44 196 H
*7.268 39.75 PK3 35.6 -28.4 46.95 - - 74 -27.05 62 143 H
*7.269 27 VB1T 35.6 -28.4 34.2 54 -19.8 - - 62 143 H
*8.427 37.54 PK3 35.8 -26.1 47.24 - - 74 -26.76 92 178 H
*8.427 24.99 VB1T 35.8 -26.1 34.69 54 -19.31 - - 92 178 H
*3.969 40.59 PK3 33.2 -30.4 43.39 - - 74 -30.61 119 227 "
*3.968 27.84 VB1T 33.2 -30.4 30.64 54 -23.36 - - 119 227 "
*7.602 38.49 PK3 35.7 -26.7 47.49 - - 74 -26.51 106 205 Vv
*7.599 25.71 VB1T 35.7 -26.8 34.61 54 -19.39 - - 106 205 \
*9.12 37.64 PK3 36.1 -24.5 49.24 - - 74 -24.76 87 172 \
*9.12 24.54 VB1T 36.1 -24.5 36.14 54 -17.86 - - 87 172 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015

| WQUL FREMONT, 3m Chaomber 18 Jul 2815 008:35: 41
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config EUT + AC Charger + HS
Mode:BT_HARM_GFSK_2441
a9g Tested byiA. Escanilla
808
_ Peok Limit (dBul/mJ
o]
T 78
0
N
C
£ 66
- Avg Limit (dBulU/m
£
~
3 58
fus]
o
- 3 M’MMM
P wen NP Y
368
28
1 19 18
Frequency (GHz)
Ronge (6 et Rl VBN fvg Typ Susep Plo #ups/fiods  FPosition Range (GHiz) et RO VB fvg Typ Sweep Pts  Fups/Mods  Fosition
113 PERK  1H(-3c8) Log-Fur(Video) Auto/Cpled 6OBI  InfMAKH  B-JGldego H | 3:3-18 PEK  IN(-38) 3Bk Log-Pur(Vides) Puto/Cpled 16k Inf/HAH  B-35Bdegs H
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

MID CHANNEL VERTICAL

| WEUL FREMONT, 3m Chaomber 18 Jul 2815 008:35: 41
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config:EUT + AC Charger + HS
Mode:BT_HARM_GFSK_2441
9@ Tested byiA. Escanilla
808
Peok Limit (dBul/mJ
578
5
C
[}
- 6O
2 Avg Limit (dBulU/m
3
2 58
o
48 =)
4 5 Q
o 0
368
28
1 14 18
Frequency (GHz)
Ronge (62 P VBN fvg Typ Susep Plo #ups/fiods  Fosition Range (GHiz) Dot RO VB fvg Typ Sweop Pts  Fups/Mods  Position
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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)
1 *3.839 31.54 PK 33.1 -30.3 34.34 - - 74 -39.66 0-360 200 H
2 *4.965 31.91 PK 34 -30.5 35.41 - - 74 -38.59 0-360 200 H
3 *9.382 28.22 PK 36.4 -24.3 40.32 - - 74 -33.68 0-360 100 H
4 *4.116 31.25 PK 333 -30.4 34.15 - - 74 -39.85 0-360 200 \
5 *4.926 30.8 PK 34 -29.6 35.2 - - 74 -38.8 0-360 200 \
6 *7.267 30.41 PK 35.6 -28.4 37.61 - - 74 -36.39 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*3.838 40.5 PK3 331 -30.3 43.3 - - 74 -30.7 36 197 H
*3.84 27.9 VB1T 331 -30.3 30.7 54 -23.3 - - 36 197 H
*4.966 40.52 PK3 34 -30.5 44.02 - - 74 -29.98 21 215 H
*4.963 27.8 VB1T 34 -30.4 314 54 -22.6 - - 21 215 H
*9.384 36.11 PK3 36.4 -24.3 48.21 - - 74 -25.79 63 187 H
*9.381 23.96 VB1T 36.4 -24.3 36.06 54 -17.94 - - 63 187 H
*4.115 40.91 PK3 333 -30.4 43.81 - - 74 -30.19 116 232 "
*4.115 27.97 VB1T 333 -30.4 30.87 54 -23.13 - - 116 232 "
*4.928 40.21 PK3 34 -29.6 44.61 - - 74 -29.39 146 189 Vv
*4.925 27.41 VB1T 34 -29.6 31.81 54 -22.19 - - 146 189 \
*7.269 39.83 PK3 35.6 -28.4 47.03 - - 74 -26.97 124 171 \
*7.269 27.02 VB1T 35.6 -28.4 34.22 54 -19.78 - - 124 171 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015

| WQUL FREMONT, 3m Chaomber 18 Jul 2815 00:56:29
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config EUT + AC Charger + HS
Mode:BT_HARM_GFSK_ 2480
a9g Tested byiA. Escanilla
80
_ Peok Limit (dBul/mJ
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- Avg Limit (dBulU/m
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1 19 18
Frequency (GHz)
Range (&) Dot RO B g Tgp Sueep Fio Houps/Mode  Fosition Renge (6> et RO U g Ty Sueep Pie  oups/Mods  Pasition
113 PERK  1H(-3c8) LogPurlVides)  Auto/Cpled 6301 Inf/MXH  B-3EBdegs H | 3:3-18 PEK  M(-3B) 3B LogPurVideo) Auto/Cpled I8k Inb/MAXH  0-35Begs H
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

HIGH CHANNEL VERTICAL

| WQUL FREMONT, 3m Chaomber 18 Jul 2815 00:56:29
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config:EUT + AC Charger + HS
Mode:BT_HARM_GFSK_ 2480
9@ Tested byiA. Escanilla
808
Peok Limit (dBul/mJ
578
5
C
[}
- 6O
2 Avg Limit (dBulU/m
3
2 58
o
- 6
48 5 ~
4 o
o)
368
28
1 14 18
Frequency (GHz)
Ronge (62 P VBN fvg Typ Susep Plo #ups/fiods  Fosition Range (GHiz) Dot RO VB fvg Typ Sweop Pts  Fups/Mods  Position
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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) (dBuV/m)
1 *3.838 31.38 PK 33.1 -30.3 34.18 - - 74 -39.82 0-360 100 H
2 *4.785 31.17 PK 34 -29.8 35.37 - - 74 -38.63 0-360 100 H
3 *11.009 28.7 PK 37.9 -23.2 43.4 - - 74 -30.6 0-360 200 H
4 *4.223 30.85 PK 334 -30 34.25 - - 74 -39.75 0-360 100 \
5 *7.44 30.09 PK 35.7 -27.5 38.29 - - 74 -35.71 0-360 100 \
6 *10.783 27.38 PK 37.9 -23.7 41.58 - - 74 -32.42 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*3.84 40.66 PK3 331 -30.3 43.46 - - 74 -30.54 3 238 H
*3.839 27.92 VB1T 331 -30.3 30.72 54 -23.28 - - 3 238 H
*4.783 40.38 PK3 34 -29.9 44.48 - - 74 -29.52 30 205 H
*4.783 27.43 VB1T 34 -29.9 31.53 54 -22.47 - - 30 205 H
*11.008 36.64 PK3 37.9 -23.1 51.44 - - 74 -22.56 52 200 H
*11.008 23.77 VB1T 37.9 -23.2 38.47 54 -15.53 - - 52 200 H
*4.224 40.01 PK3 334 -30 43.41 - - 74 -30.59 81 168 "
*4.224 27.23 VB1T 334 -30 30.63 54 -23.37 - - 81 168 "
*7.44 39.03 PK3 35.7 -27.6 47.13 - - 74 -26.87 231 142 Vv
*7.44 26.5 VB1T 35.7 -27.6 34.6 54 -19.4 - - 231 142 \%
*10.781 36.37 PK3 37.9 -23.6 50.67 - - 74 -23.33 260 189 \
*10.782 23.73 VB1T 37.9 -23.7 37.93 54 -16.07 - - 260 189 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chomber 23 Jul 2815 11:53:41
Restricted Bondedge
- Project Number: 15121235
i Client:LG
Config:EUT + AC Adopter + Heodset
Mode:BT_BE_H_8PSK_24082
185 Tested by:J. Ly
95 )
-
5 .
P &
N (i
C Peak Limit (dBuU/m \
2 75
e
S 65
@
o
¥ 55 Averagel Limit (dBulU/m) } ‘
45 /‘
4 3 Mt .
35
2. 31 18 5MHz/ 2.415
Frequency (GHz)
12 e RN I W PeRalBS  anbpled G MG 89t PO en | 22 e P PR RN poreBoled b1 T 69 e 359 cn
Low Chonnel Bondedge Method 1T - Horizontal.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 26814
HORIZONTAL DATA
Marker Frequency Meter Det AFT119 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) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 2.363 42.84 PK 319 -22.5 52.24 - - 74 -21.76 89 329 H
4 2.387 29.76 VBI1T 32 -22.4 39.36 54 -14.64 - - 89 329 H
1 2.39 41.08 PK 32 -22.4 50.68 - - 74 -23.32 89 329 H
3 2.39 29.5 VB1T 32 -22.4 39.1 54 -14.9 - - 89 329 H
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: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015
IC ID: 2703C-H790

VERTICAL PEAK AND AVERAGE PLOT

<UL FREMONT, 3m Chomber

23 Jul 2815 13:83:18

12
Restricted Bondedge
= Project Number: 15121235
1 Client:LG
Config:EUT + AC Adopter + Heodset
Mode:BT_BE_U_BPSK_2482
185 Tested by:J. Ly
9|:
_ J
5 85 !
0 -
I Peok Limit (dBuU/m) I |
> 7!: Il \‘
- |
~
3 s |
@ 6 I
3 '
55 Average Limit (dBuU/m) |
4 Mol kbl bbb ons, e A bbb bbb A T i W Jn“‘ il WMM“
45
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o =}
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) Det oM B Avg Tp Sueep Ple  35ups/fode  Position Renge (GHz) Dt RBU WU Avg Typ Sueep Pte f5ups/Made  Position
2.3172.415 PERK  1MC-3d8 M Pur Bug(RMS) Auto/Cpled 9B Inf/MBXH 35 dege 344
Low Channel Baondedge Method T - Vertical . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 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)
2 2.381 42.42 PK 31.9 -22.4 51.92 - - 74 -22.08 135 344 Vv
4 2.386 29.76 VB1T 32 -22.4 39.36 54 -14.64 - 135 344 Vv
1 2.39 40.87 PK 32 -22.4 50.47 - - 74 -23.53 135 344 \
3 2.39 29.56 VBI1T 32 -22.4 39.16 54 -14.84 - 135 344 \

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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chomber 23 Jul 2815 11:31:36
Restricted Bondedge
- Project Number: 15121235
i Client:LG
Config:EUT + AC Adopter + Heodset
Mode:BT_BE_H_8PSK_2488
195 Tested by:J. Ly
gl: “"&
_ B
[+] | 1!
< g5 |
5 [
N |
g Peak Limit (dBLU/m)
T
: |
~
>
3
S
= \ Avercge Limit {(dBul/m)
35
2.6 ' T8 3MH=z/ Z.563
Frequency (GHz)
iyt R PO e PSRRIV Tt i S P P PR RN P RS Ml gl il
High Channel Bandedge Method 1T - Horizontaol .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 26814
HORIZONTAL DATA
Marker Frequency Meter Det AFT119 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) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 2.484 40.04 PK 323 -22.1 50.24 - - 74 -23.76 216 352 H
2 2.484 48.49 PK 323 -22.1 58.69 - - 74 -15.31 216 352 H
3 2.484 30.21 VB1T 323 -22.1 40.41 54 -13.59 - - 216 352 H
4 2.484 30.44 VB1T 323 -22.1 40.64 54 -13.36 - - 216 352 H
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: 15121235-E2V1 DATE: AUGUST 31, 2015

FCC ID: ZNFH790 IC ID: 2703C-H790
VERTICAL PEAK AND AVERAGE PLOT
12:UL FREMONT, 3m Chomber 23 Jul 2815 11:43:05
Restricted Bondedge
Project Number: 15121235
s Clant L6
Config:EUT + AC Adapter + Headset
Mode:BT_BE_U_BPSK_248@
195 Tested by:J. Ly
9|:
. /]
5 85 i
. N
L 75 “‘ \1 Peok Limit (dBuU/m)
]
>
3 65
% I
55 . Avercge Limit (dBulU/m)
*WWW Lalsidane " ik iy T TETATIY o ow I Mool ‘““i »u.m.“‘u. bl I :inww }A N:_,
4|:
3
o
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Farge (@) Do R TR A T S Pl Hpe/llode Posilion Range (6Hz) Dot REM U vy Tup Sucep Pt foups/Made  Fosition
High Channel Bandedge Method 1T - Vertical .TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AFT119 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 2.484 45.23 PK 323 -22.1 55.43 - - 74 -18.57 129 398 \
2 2.484 47.44 PK 323 -22.1 57.64 - - 74 -16.36 129 398 \
3 2.484 30.06 VB1T 323 -22.1 40.26 54 -13.74 - - 129 398 \
4 2.484 30.1 VBIT 323 -22.1 40.3 54 -13.7 - - 129 398 \
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: 15121235-E2V1
FCC ID: ZNFH790

DATE: AUGUST 31, 2015

IC ID: 2703C-H790

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! HZUL FREMONT, 3m Chomber 18 Jul 2B15 @2:18:24
Roadicoted Emissions 3-Meters
Project Number: 15121235
188 Client:LG
Config:EUT + AC Charger + HS
Mode : BT_HARM_8PSK_2482
ag Tested by:A. Escamilla
868
B Peak Limit (dBulU/m)
3
c 70
o
N
C
2 68
- Q\E\ Limit C(dBulU/m)
13
~
S 58
[as)
z o
48 bt a2
[Py 1 vl
AR
38
208
1 18 18
Frequency (GHz)
Ronge (62 et ROl VB fvg Typ Susep Plo fups/flods  FPosition Range (GHiz) ] VB fvg Typ Sweep Fts Fowps/Mads  Fosition
1:1-3 PERK INC-3B) Bk Log-Pur(Video) Auto/Cpled 6ABI  Inf/MAKH  B-36ddege t 3318 B IN-38) 3Bk Log-Purllideo) Auto/Cpled 16k Inf/MAXH  B-36Bdegs H
FCC Part!5 Subpart C 2488MHz Spurious Emissions with Average Scon.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

LOW CHANNEL VERTICAL

| WQUL FREMONT, 3m Chaomber 18 Jul 2815 02:108:24
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config:EUT + AC Charger + HS
Mode:BT_HARM_8PSK_ 2482
9@ Tested byiA. Escanilla
808
Peok Limit (dBul/mJ
578
5
C
[}
- 6O
2 Avg Limit (dBulU/m
3
2 58
o
48 P : 5 o
o
368
28
1 14 18
Frequency (GHz)
Ronge (62 P VBN fvg Typ Susep Plo #ups/fiods  Fosition Range (GHiz) Dot RO VB fvg Typ Sweop Pts  Fups/Mods  Position
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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) (dBuV/m)
1 *3.965 31.43 PK 33.2 -30.4 34.23 - - 74 -39.77 0-360 100 H
2 *7.278 30.34 PK 35.6 -28.3 37.64 - - 74 -36.36 0-360 200 H
3 *9.392 27.56 PK 36.4 -24.1 39.86 - - 74 -34.14 0-360 100 H
4 *4.653 31.24 PK 34 -30 35.24 - - 74 -38.76 0-360 200 \
5 *8.037 29.29 PK 35.7 -27 37.99 - - 74 -36.01 0-360 100 \
6 *9.144 27.42 PK 36.2 -24.7 38.92 - - 74 -35.08 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*3.965 40.09 PK3 33.2 -30.4 42.89 - - 74 -31.11 317 196 H
*3.966 27.66 VB1T 33.2 -30.4 30.46 54 -23.54 - - 317 196 H
*7.278 40 PK3 35.6 -28.3 47.3 - - 74 -26.7 275 221 H
*7.279 26.73 VB1T 35.6 -28.3 34.03 54 -19.97 - - 275 221 H
*9.391 36.59 PK3 36.4 -24.1 48.89 - - 74 -25.11 222 186 H
*9.39 23.8 VB1T 36.4 -24.1 36.1 54 -17.9 - - 222 186 H
*4.653 40.86 PK3 34 -30 44.86 - - 74 -29.14 148 219 "
*4.654 27.73 VB1T 34 -30 31.73 54 -22.27 - - 148 219 "
*8.039 37.72 PK3 35.7 -26.9 46.52 - - 74 -27.48 94 141 Vv
*8.039 25.53 VB1T 35.7 -26.9 34.33 54 -19.67 - - 94 141 \%
*9.143 36.6 PK3 36.2 -24.7 48.1 - - 74 -25.9 77 171 \
*9.142 24.26 VB1T 36.2 -24.7 35.76 54 -18.24 - - 77 171 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
Page 87 of 100
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
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: 15121235-E2V1 DATE: AUGUST 31, 2015

| WQUL FREMONT, 3m Chaomber 18 Jul 2815 a1:43:28
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config EUT + AC Charger + HS
Mode:BT_HARM_8PSK_2441
a9g Tested byiA. Escanilla
80
_ Peok Limit (dBul/mJ
o]
T 78
0
N
C
2 60
- Avg Limit (dBulU/m
£
N
3 58
fus]
: . 3Pt
..
"l
L e AAN A
g '
30
20
1 19 18
Frequency (GHz)
Range (&) Dot RO B g Tgp Sueep Fio Houps/Mode  Fosition Renge (6> et RO U g Ty Sueep Pie  oups/Mods  Pasition
113 PERK  1H(-3c8) LogPurlVides)  Auto/Cpled 6301 Inf/MXH  B-3EBdegs H | 3:3-18 PEK  M(-3B) 3B LogPurVideo) Auto/Cpled I8k Inb/MAXH  0-35Begs H
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

MID CHANNEL VERTICAL

| WQUL FREMONT, 3m Chaomber 18 Jul 2815 a1:43:28
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config:EUT + AC Charger + HS
Mode:BT_HARM_8PSK_2441
9@ Tested byiA. Escanilla
808
Peok Limit (dBul/mJ
578
5
C
[}
- 6O
2 Avg Limit (dBulU/m
3
2 58
o
40 6
4 S
o o)
368
28
1 14 18
Frequency (GHz)
Ronge (62 P VBN fvg Typ Susep Plo #ups/fiods  Fosition Range (GHiz) Dot RO VB fvg Typ Sweop Pts  Fups/Mods  Position
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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)
1 *4.532 31.96 PK 33.8 -30.7 35.06 - - 74 -38.94 0-360 100 H
2 *7.266 30.8 PK 35.6 -28.4 38 - - 74 -36 0-360 200 H
3 *10.707 26.39 PK 37.8 -22.8 41.39 - - 74 -32.61 0-360 100 H
4 *3.908 31.49 PK 33.2 -30.5 34.19 - - 74 -39.81 0-360 200 \
5 *5.106 30.06 PK 34.1 -29.3 34.86 - - 74 -39.14 0-360 100 \
6 *9.391 27.06 PK 36.4 -24.1 39.36 - - 74 -34.64 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*4.533 40.44 PK3 33.8 -30.7 43.54 - - 74 -30.46 28 169 H
*4.533 27.69 VB1T 33.8 -30.6 30.89 54 -23.11 - - 28 169 H
*7.267 39.28 PK3 35.6 -28.4 46.48 - - 74 -27.52 44 200 H
*7.268 26.75 VB1T 35.6 -28.4 33.95 54 -20.05 - - 44 200 H
*10.707 35.58 PK3 37.8 -22.8 50.58 - - 74 -23.42 90 155 H
*10.709 22.99 VB1T 37.8 -22.8 37.99 54 -16.01 - - 90 155 H
*3.908 40.54 PK3 33.2 -30.5 43.24 - - 74 -30.76 78 209 "
*3.908 27.8 VB1T 33.2 -30.5 30.5 54 -23.5 - - 78 209 "
*5.108 39.24 PK3 34.1 -29.3 44.04 - - 74 -29.96 131 190 Vv
*5.106 26.87 VB1T 34.1 -29.3 31.67 54 -22.33 - - 131 190 \
*9.39 37.08 PK3 36.4 -24.1 49.38 - - 74 -24.62 230 228 \%
*9.39 2391 VB1T 36.4 -24.1 36.21 54 -17.79 - - 230 228 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015

]WQUL FREMONT, 3m Chaomber 18 Jul 2815 a1:22:15
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config EUT + AC Charger + HS
Mode:BT_HARM_8PSK_ 2480
a9g Tested byiA. Escanilla
808
_ Peok Limit (dBul/mJ
o]
T 78
0
N
C
£ 66
- Avg Limit (dBulU/m
£
~
033 50
; - 3 iy
un it 2 N
TR o RS AN )
A
1 PP ‘";“,“',.,,,W,L W‘W e
WY L ST pem) b )
39 i
28
1 19 18
Frequency (GHz)
Ronge (6 et Rl VBN fvg Typ Susep Plo #ups/fiods  FPosition Range (GHiz) et RO VB fvg Typ Sweep Pts  Fups/Mods  Fosition
113 PERK  1H(-3c8) LogPurlVides)  Auto/Cpled 6301 Inf/MXH  B-3EBdegs H | 3:3-18 PEK  M(-3B) 3B LogPurVideo) Auto/Cpled I8k Inb/MAXH  0-35Begs H
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

HIGH CHANNEL VERTICAL

11EUL FREMONT, 3m Chaomber 18 Jul 2815 a1:22:15
Rodioted Emissions 3-Meters
Project Number: 15121235
180 Client:L6
Config:EUT + AC Charger + HS
Mode:BT_HARM_8PSK_ 2480
9@ Tested byiA. Escanilla
808
Peok Limit (dBul/mJ
578
5
C
[}
- 6O
2 Avg Limit (dBulU/m
3
2 58
o
= 6
5 SR T
48 i 2
5]
368
28
1 14 18
Frequency (GHz)
Ronge (62 P VBN fvg Typ Susep Plo #ups/fiods  Fosition Range (GHiz) Dot RO VB fvg Typ Sweop Pts  Fups/Mods  Position
FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scan.TST 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: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

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) (dBuV/m)
1 *3.714 31.27 PK 33 -30 34.27 - - 74 -39.73 0-360 100 H
2 *9.396 27.51 PK 36.4 -24.1 39.81 - - 74 -34.19 0-360 100 H
3 *11.001 27.64 PK 37.9 -22.9 42.64 - - 74 -31.36 0-360 100 H
4 * 4.805 3111 PK 34 -29.4 35.71 - - 74 -38.29 0-360 200 \
5 *7.73 30.99 PK 35.8 -28.1 38.69 - - 74 -35.31 0-360 100 \
6 *10.773 27.03 PK 37.9 -23.2 41.73 - - 74 -32.27 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*3.714 40.68 PK3 33 -30 43.68 - - 74 -30.32 323 236 H
*3.713 27.2 VB1T 33 -30 30.2 54 -23.8 - - 323 236 H
*9.396 36.79 PK3 36.4 -24.1 49.09 - - 74 -24.91 305 217 H
*9.398 23.73 VB1T 36.4 -24.1 36.03 54 -17.97 - - 305 217 H
*11 36.77 PK3 379 -22.9 51.77 - - 74 -22.23 257 194 H
*10.999 23.92 VB1T 37.9 -22.8 39.02 54 -14.98 - - 257 194 H
*4.803 40.31 PK3 34 -29.4 4491 - - 74 -29.09 194 200 \
*4.803 27.27 VB1T 34 -29.4 31.87 54 -22.13 - - 194 200 \
*7.732 39.49 PK3 35.8 -28.2 47.09 - - 74 -26.91 136 147 \%
*7.729 26.66 VB1T 35.8 -28.1 34.36 54 -19.64 - - 136 147 \
*10.773 36.42 PK3 37.9 -23.2 51.12 - - 74 -22.88 108 194 \
*10.775 23.8 VB1T 37.9 -23.3 38.4 54 -15.6 - - 108 194 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

QKUL Fremont,5m Chomber B 19 Jul 2815 19:45:52
Rodioted Emissions — 3 Meters
Project Number:15I21235
85 Cl7ant:Le
Config:EUT+AC Charger+HS
Mode:BT BLIG GFSK 2441MHz
75 Tested by:J. Uu
6':
55
: ]
~
> 4': f 0 r
5 BPk L im T taBat /)
g | a
S 2
. i
1 M m
- "™ \ (I .
\“’\\
WE%W e ) J\‘I‘wwwww
=
368 [iz0) 1oee
Frequency (MHz)
Range (i) RGWUBU  Ref/Attn Det/fvg Type Sueep Pls  #oups/fiode Position Ronge (ffiz) REWUBH  Ref/Altn Oct/fvg Tupe Sacep Pts d5upo/flode Fosition
1:30-208 120k (-6dB)/ 1M 97/18 PEAK/LogPur-Uideo ImsecCAuto) 4081 MAXH @-36Bdegs | 3:200-1808 128k (~60B) /1M 97/18 PEAK/LogPur-Video  3msecChuto) 8881 HAXH 8-368dege H
BT_BLIG.dot 30915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

VERTICAL PLOT

QKUL Fremont,5m Chamber B 19 Jul 2815 19:45:52
Rodioted Emissions - 3 Meters
Project Number: 15121235
85 A
Config: EUT+AC Charger+HS
Mode:BT BLIG GFSK 2441MHz
75 Tested by:J. Uu
65
51:
: ]
~
3 45 Pttt CAB U /i) i
o
o
S . é
2 7 8
21:
1 L - S SN USSR SRS OSN3 SN S SRS, | N ' YO < 'yt SRR 0. HNORRNETY | .. .
=
30 188 18988
Frequency (MHz)
Range (MHz) RBU/VBU Ref/Attn  Det/fAvg Tupe Sweep Pts  #Swps/Mode Position Range (MHz) RBW/VBW Ref/fttn  Det/fvg Type Sueep Pts  #Sups/Mode Position
BT_BL1G. dat 36815 15 Jul 2814 Rev 9.5 24 Jun 2815
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 (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 47.2975 50.07 Pk 9.3 -28.5 30.87 40 -9.13 0-360 101 Vv
1 67.4425 49.6 Pk 8 -28.3 29.3 40 -10.7 0-360 299 H
6 100.295 53.66 Pk 10.3 -28 35.96 43.52 -7.56 0-360 101 Vv
2 100.3375 54.9 Pk 10.3 -28 37.2 43.52 -6.32 0-360 199 H
7 461.5 39.99 Pk 17.1 -25.7 31.39 46.02 -14.63 0-360 101 Vv
3 710.4 48.51 Pk 20.4 -24.3 44.61 46.02 -1.41 0-360 199 H
8 836.7 34.24 Pk 21.9 -23.2 32.94 46.02 -13.08 0-360 101 Vv
4 926.6 40.3 Pk 22.6 -22.5 40.4 46.02 -5.62 0-360 399 H

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T243 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
711.428 22.79 Qp 20.4 -24.3 18.89 46.02 -27.13 255 257 H
926.872 22.09 Qp 22.6 -22.5 22.19 46.02 -23.83 315 193 H

Qp - Quasi-Peak detector
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

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

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

RESULTS
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015
FCC ID: ZNFH790 IC ID: 2703C-H790

6 WORST EMISSIONS

LINE1PLOT

UL Fremont, CA CE Room 14 Jul 2B15 B3:12:82
Conducted RFI Uo\tage

Project MNo:15121235

El Client NemeiLG

Mode!/Device ! EUT + AC Adopier + HS
Test Uolt/Freq: 128U/68H= BT

81 Test By:iR.Alegre

CISPR 22 Clasis B fAvg

PR b

dBul Line-L1
U1
o<
5
.0

o

Freguency (MHz)

Range CMHz) RBU/VBL Ref/Attn  Det/fvg Mode
1:.15-

Suesp Fis  Fou Rorge 0Fz) REU/UBH Ref/Attn  Dot/Avg Mods Sueep Fis  Foups/i]
3 S (-G8 )/- 82418 PR/hv Is/4.5kHz 6635 1/

CISPR 11-22 CE Closs B 1568kHz—3@MHz Stepping. TST 1| 14 Moy 2615 Rev 9.5 26 Moy 2A15

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

Marker Frequency Meter Det T241LL1 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 .15 56.24 Pk 1.4 0 57.64 66 -8.36

2 .15 29.4 Av 1.4 0 30.8 - - 56 -25.2

3 .1995 54.89 Pk 9 0 55.79 63.63 -7.84

4 .1995 34.57 Av 9 0 35.47 - - 53.63 -18.16

5 .2445 49.98 Pk 7 0 50.68 61.94 -11.26

6 .2445 27.65 Av 7 0 28.35 - - 51.94 -23.59

7 .303 47.81 Pk .5 0 48.31 60.16 -11.85

8 .303 27.76 Av .5 0 28.26 - - 50.16 -21.9

9 .5865 39.36 Pk 3 0 39.66 56 -16.34

10 .6135 22.79 Av 3 0 23.09 - - 46 -22.91

11 1.311 339 Pk .2 1 34.2 56 -21.8

12 1.4055 17.54 Av 2 0 17.74 - - 46 -28.26

13 213 30.98 Pk 3 .2 31.48 60 -28.52

14 21.255 16.92 Av 3 .2 17.42 - - 50 -32.58
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REPORT NO: 15121235-E2V1 DATE: AUGUST 31, 2015

FCC ID: ZNFH790 IC ID: 2703C-H790
1@HJL Fremont, CA CE Room 14 Jul 2B15 3. 12:82
Conmclucted RFI Uoltage
91 PFQJEDt No: 15121235
Client Nome:LG
Made | /Device!EUT + AC Adopier + HS
Test Uolt/Freq:128U/68H= BT
=3 Test By:R.Alegre
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Freguency (MHzJ

Ronge (MHz) RBU/UBL Ref/Attn  Det/Avg Mode Sweep Fis  #5u) Ronge (MHz) RBU/UBL Ref/Attn  Det/Avg Mode Sueep Pis  #Swps/M|

CISPR 11-22 CE Class B 15BkHz-38MHz Stepping. TST 1 14 Moy 26815 Rev 9.5 26 Moy 2815

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 2&3 Reading Class B QP (dB) Class B (dB)
(dBuV) dBuVvV Avg

15 .1545 52.36 Pk 1.4 0 53.76 65.75 -11.99

16 .1635 29.92 Av 1.3 0 31.22 - - 55.28 -24.06

17 .1995 51.6 Pk 1 0 52.6 63.63 -11.03

18 .1995 31.04 Av 1 0 32.04 - - 53.63 -21.59

19 222 45.15 Pk 9 0 46.05 62.74 -16.69

20 .2265 23.19 Av 9 0 24.09 - - 52.58 -28.49

21 .294 44.5 Pk .6 0 45.1 60.41 -15.31

22 .303 21.7 Av .6 0 22.3 - - 50.16 -27.86

23 .6135 34.5 Pk 3 0 34.8 56 -21.2

24 .6135 11.87 Av 3 0 12.17 - - 46 -33.83

25 1.572 28.92 Pk 2 1 29.22 56 -26.78

26 1.5945 7.56 Av .2 1 7.86 - - 46 -38.14

27 19.9005 21.81 Pk 3 2 22.31 60 -37.69

28 19.9005 8.23 Av 3 .2 8.73 - - 50 -41.27
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