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FCC Model(s):

FCC
Additional Model(s):

EUT Type:

Max. RF Output Power:

Frequency Range:
Modulation type
FCC Classification:

FCC Rule Part(s):
Note:

LG-H815PX

LGH815PX, H815PX, LG-H815Px, LGH815Px,
LGH815pX, H815pX, LG-H815px, LGH815px, H815px

H815Px, LG-H815pX,

Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA/LTE Phone  with
Bluetooth, WLAN, NFC
8.89 dBm (7.74 mW)

2402 MHz - 2480 MHz (Bluetooth)
GFSK(Normal), m/4DQPSK and 8DPSK(EDR)
FCC Part 15 Spread Spectrum Transmitter

Part 15 subpart C 15.247

The device, LG-H815PX (FCC ID: ZNFH815PX) is electrically identical compare
to LG-H815 (FCC ID: ZNFH815), and there is no hardware change. Simply
enable software to WCDMA Band4. So, we will reuse the data of model LG-
H815 (FCC ID: ZNFH815) test result.

The measurements shown in this report were made in accordance with the procedures specified in §2.947. | assume full responsibility

for the accuracy and completeness of these measurements, and for the qualifications of all persons taking them.

HCT CO., LTD. Certifies that no party to this application has subject to a denial of Federal benefits that includes FCC benefits pursuant

to section 5301 of the Anti-Drug Abuse Act of 1998,21 U.S. C.853(a)

o

Report prepared by
: Kyung Soo Kang

Test engineer of RF Team

X

Approv
: Sang Jun Lee

Manager of RF Team

This report only responds to the tested sample and may not be reproduced, except in full, without written approval of the HCT Co., Ltd.
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1. GENERAL INFORMATION

Applicant: LG Electronics MobileComm U.S.A., Inc
Address: 1000 Sylvan Avenue, Englewood Cliffs NJ 07632
FCC ID: ZNFH815PX
EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA/LTE Phone with Bluetooth, WLAN, NFC
FCC Model name(s): LG-H815PX
FCC Additional LGH815PX, H815PX, LG-H815Px, LGH815Px, H815Px, LG-H815pX, LGH815pX, H815pX,
Model name(s): LG-H815px, LGH815px, H815px
Date(s) of Tests: March 27, 2015 ~ April 06, 2015
HCT Co., Ltd.

Place of Tests: g . . . .
74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea

(IC Recognition No. : 5944A-5)

2. EUT DESCRIPTION

FCC Model Name LG-H815PX

FCC Additional LGH815PX, H815PX, LG-H815Px, LGH815Px, H815Px, LG-H815pX, LGH815pX,

Model Name H815pX, LG-H815px, LGH815px, H815px

EUT Type Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA/LTE Phone with Bluetooth,
WLAN, NFC

Power Supply DC 3.8V

Frequency Range 2402 MHz - 2480 MHz (Bluetooth)

Max. RF Output Power: | 8.89 dBm (7.74 mW)

BT Operating Mode Normal, EDR, AFH

Modulation Type GFSK(Normal), m/4DQPSK and 8DPSK(EDR)

Modulation Technique | FHSS

Number of Channels 79Channels, Minimum 20 Channels(AFH)
Manufacturer: Koma-tech.com

Antenna Specification
Antenna type:FPCB Antenna
Peak Gain : 0.03 dBi

Model name: WCD-110

FCC ID: BEJWCD110
Manufacturer: LG Electronics
% 15.247 Requirements for Bluetooth transmitter

= This Bluetooth module has been tested by a Bluetooth Qualification Lab, and we confirm the following:

Wireless Charger

1) This system is hopping pseudo-randomly.
2) Each frequency is used equally on the average by each transmitter.
3) The receiver input bandwidths that match the hopping channel bandwidths of their corresponding transmitters

4) The receiver shifts frequencies in synchronization with the transmitted signals.

= 15.247(g): The system, consisting of both the transmitter and the receiver, must be designed to comply with all of the
regulations in this Section 15.247 should the transmitter be presented with a continuous data (or information) stream.

= 15.247(h): The coordination of frequency hopping systems in any other manner for the express purpose of avoiding the

simultaneous occupancy of individual hopping frequencies by multiple transmitters is not permitted.

F-TP22-03 (Rev.00)
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3. TEST METHODOLOGY

The measurement procedure described in the American National Standard for Testing Unlicensed
Wireless Devices(ANSI C63.4-2003) and FCC Public Notice DA 00-705 dated March 30, 2000
entitled “Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum Systems”
were used in the measurement of the LG Electronics MobileComm U.S.A., Inc

Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA/LTE Phone with Bluetooth, WLAN, NFC FCC
ID: ZNFH815PX

3.1 EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

3.2 EUT EXERCISE

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of
the measurements. According to its specifications, the EUT must comply with the requirements of
the Section 15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

3.3 GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4. (Version :2003) Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-peak
and average detector modes.

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall rotate
360 degrees to determine the position of maximum emission level. EUT is set 3 m away from the
receiving antenna, which varied from 1 m to 4 m to find out the highest emission. And also, each
emission was to be maximized by changing the polarization of receiving antenna both horizontal
and vertical according to the requirements in Section 6.3 of ANSI C63.10. (Version: 2009)

Conducted Antenna Terminal
See Section from 8.1 to 8.6.1.(DA 00-705)

3.4 DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition. Test program used to control the EUT for
staying in continuous transmitting and receiving mode is programmed.

Channel low, mid and high with highest data rate (worst case) is chosen for full testing.

4. INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been calibrated in accordance with the manufacturer's recommendations for utilizing calibration
equipments, which is traceable to recognized national standards.

F-TP22-03 (Rev.00)
FCC ID: ZNFH815PX

5/94 HCTCO., LTD
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5. FACILITIES AND ACCREDITATIONS

5.1 FACILITIES

The SAC(Semi-Anechoic Chamber) and conducted measurement facility used to collect the
radiated data are located at the 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si,
Gyeonggi-do, Korea. The site is constructed in conformance with the requirements of ANSI C63.4.
(Version :2003) and CISPR Publication 22. Detailed description of test facility was submitted to the
Commission and accepted dated February 28, 2014 (Registration Number: 90661)

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of Linearly polarized
antennas: tuned dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum
analyzers with pre-selectors and quasi-peak detectors are used to perform radiated measurements.
Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers. Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also
used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring
Apparatus and Measurement Methods.”

6. ANTENNA REQUIREMENTS
According to FCC 47 CFR 815.203:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section.”

* The antennas of this E.U.T are permanently attached.
*The E.U.T Complies with the requirement of §15.203

F-TP22-03 (Rev.00)

FCC ID: ZNFH815PX 6794 HCTCO.,,LTD
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7. SUMMARY OF TEST RESULTS
FCC Part Test Test
Test Description Test Limit
Section(s) Condition Result
§15.247(a)(1)(ii) or
20 dB Bandwidth NA PASS
(iii)
99 % Bandwidth NA NA PASS
< 1 Watts for 1Mbps
Conducted Maximum
§15.247(b)(1) < 125 Milliwatts for 2, PASS
Peak Output Power
3Mbps
Carrier Frequency >25 kHz or
§15.247(a)(1) PASS
Separation >2/3 of the 20dB BW
Number of Hopping
§15.247(a)(1)(ii) >15 PASS
Frequencies CONDUCTED
Time of Occupancy 815.247(a)(1)(iii) <400 ms PASS
<20 dB for
Conducted Spurious
§15.247(d) all out-of band PASS
Emissions
emissions
<20 dB for
Band Edge(Out of Band
§15.247(d) all out-of band PASS
Emissions)
emissions
AC Power line
§15.207(a) cf. Section 8.7 PASS
Conducted Emissions
Radiated Spurious
§15.205, 15.209 cf. Section 8.6.2 PASS
Emissions
Radiated Restricted
§15.205, 15.209 cf. Section 8.6.4 RADIATED PASS
Band Edge
Receiver Spurious
§15.109 cf. Section 8.6.3 PASS
Emissions
F-TP22-03 (Rev.00
(Rev.0D) 7/ 9 HCT CO.,LTD
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8. FCC PART 15.247 REQUIREMENTS

8.1 PEAK POWER

LIMIT

The maximum peak output power of the intentional radiator shall not exceed the following:

1. For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 W for hopping mode, 125 mW for AFH mode

2. The conducted output power limit specified in paragraph (b) of this section is based on the use

of antennas with directional gains that do not exceed 6 dBi.

Test Configuration

Bluetooth Tester
o0 OSpectrum Analyzer

EUT | Power Splitter

TEST PROCEDURE
The transmitter output is connected to the Spectrum Analyzer. The Spectrum Analyzer is set to the

peak detector mode. This test is performed with hopping off.

The Spectrum Analyzer is set to ( DA 00-705)
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured
VBW = RBW
Sweep = Auto
Detector = Peak
Trace = Max hold

SAMPLE CALCULATION
Output Power = Spectrum Reading Power + Power Splitter loss + Cable loss(2 ea)
=10dBm+6dB+1.5dB=17.5dBm
Note :
1. Spectrum reading values are not plot data. The power results in plot is already including the actual values
of loss for the splitter and cable combination.
2. Spectrum offset = Power Splitter loss + Cable loss

3. We apply to the offset in the 2.4 GHz range that was rounded off to the closest tenth dB. Actual value of

F-TP22-03 (Rev.00)
FCC ID: ZNFH815PX 8794 HCTCO.,,LTD
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loss for the splitter and cable combination is 6.51 dB at 2402 MHz and is 6.54 dB at 2480 MHz.

So, 6.5 dB is offset. And the offset gap in the 2.4 GHz range do not affect the conducted peak power final

result

TEST RESULTS
No non-compliance noted

Test Data
Output Power o
Frequency Limit
Channel (GFSK) Result
(MHz) (mWw)
(dBm) (mW)
Low 2402 7.69 5.87 PASS
Mid 2441 8.89 7.74 125 PASS
High 2480 7.59 5.74 PASS
Output Power Output Power o
Frequency Limit
Channel (8DPSK) (r/4ADQPSK) Result
(MHz) (mw)
(dBm) (mW) (dBm) (mW)
Low 2402 6.81 4.80 6.44 4.41 PASS
Mid 2441 7.80 6.03 7.44 5.55 125 PASS
High 2480 6.47 4.44 6.11 4.08 PASS
F-TP22-03 (Rev.00) 9/94 HCT CO.,LTD
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Test Plots (GFSK)
Peak Power (Low-CH)
Config [/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#YBH 58 MHz

File Operation Status. C:\HCT.GIF file saved

Test Plots (GFSK)
Peak Power (Mid-CH)
3 Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#YBH 58 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)

10 / 94
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Test Plots (GFSK)
Peak Power (High-CH)
s Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

SCPILAN»

#UBM 50 MHz S nts;
Test Plots (8DPSK)

Peak Power (Low-CH)

3 Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#YBH 58 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (8DPSK)
Peak Power (Mid-CH)
s Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

SCPILAN»

#UBM 50 MHz S nts;
Test Plots (8DPSK)

Peak Power (High-CH)

3 Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#YBH 58 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)

12/ 94
FCC ID: ZNFH815PX /9 HCTCO.,LTD



IaCT

HCTCO.,LTD
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Test Plots (11/4DQPSK)
Peak Power (Low-CH)
Config [/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#YBH 58 MHz

File Operation Status. C:\HCT.GIF file saved

Test Plots (11/4DQPSK)
Peak Power (Mid-CH)
3 Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#YBH 58 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (1/4DQPSK)
Peak Power (High-CH)

i Agilent R T I Config /0

z GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#YBH 58 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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8.2 BAND EDGES

LIMIT

According to §15.247(d), in any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with
the peak conducted power limits.

Test Configuration

Bluetooth Tester
o0 OSpectrum Analyzer

EUT | Power Splitter

TEST PROCEDURE
This test is performed with hopping off and hopping on.
The Spectrum Analyzer is set to ( DA00-705)
Span = wide enough to capture the peak level of the emission operating on the channel closest

to the band edge, as well as any modulation products which fall outside of the authorized band of
operation

RBW = 1% of the span

VBW = RBW

Sweep = Auto

Detector = Peak

Trace = Max hold

TEST RESULTS
See attached.

Note :

1. The results in plot is already including the actual values of loss for the splitter and cable combination.

2. Spectrum offset = Power Splitter loss + Cable loss

3. We apply to the offset in the 2.4 GHz range that was rounded off to the closest tenth dB. Actual value of
loss for the splitter and cable combination is 6.51 dB at 2402 MHz and is 6.54 dB at 2480 MHz. So, 6.5 dB

is offset. And the offset gap in the 2.4 GHz range do not affect the band edge measurement final result.

F-TP22-03 (Rev.00)

FCC ID: ZNFH815PX 15794 HCTCO.,,LTD
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Test Data
- Without hopping
GFSK 8DPSK mw/4DQPSK Margin
Outside Frequency Limit
GFSK 8DPSK | w/4DQPSK | Result
Band (dB) (dB) (dB) (dBc)
(dBc) (dBc) (dBc)
Lower 63.97 62.02 63.31 43.97 42.02 43.31 PASS
20
Upper 68.88 64.28 66.50 48.88 44.28 46.50 PASS
- With hopping
GFSK 8DPSK m/4DQPSK Margin
Outside Frequency Limit
GFSK 8DPSK mw/4DQPSK Result
Band (dB) (dB) (dB) (dBc)
(dBc) (dBc) (dBc)
Lower 66.15 62.88 63.10 46.15 42.88 43.10 PASS
20
Upper 69.34 63.32 65.43 49.34 43.32 45.43 PASS
F-TP22-03 (Rev.00) 16 / 94 HCT CO.,LTD
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Test Plots without hopping (GFSK)
Band Edges (Low-CH)
s Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
| 2B3.238.208.194

"""".,Inf' _‘-._I'I.fJllﬂ"'-_ll'l"""l'.-ﬂ

SCPILAN»

# ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

Test Plots without hopping (GFSK)
Band Edges (High-CH)
4% Agilent R T Config /0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

¥ ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots without hopping (8DPSK)
Band Edges (Low-CH)
s Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
| 203.238.200.194

o e L e b pang T
ATVt et e T et

SCPILAN»

*Il_llE:H .E' e ] 0ts,
File Operation Status. C:\HCT.GIF file saved

Test Plots without hopping (8DPSK)
Band Edges (High-CH)
4 Agilent R T Config I/0
' GPIB

Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

b i N
e S A P ,l'I-'\,r--'\.-".,.a"lu-.-.,rl'l"

SCPILAN»

¥ ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots without hopping (T/4DQPSK)
Band Edges (Low-CH)
s Agilent R T Config I/0

a Mkrl : z GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
N 203.238.200.134

o
P Y

P e WS

DY I S WL !

SCPILAN»

#Il_lI E. H - e ] 0ts,
Test Plots without hopping (T/4DQPSK)
Band Edges (High-CH)
4% Agilent R T Config /0

GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Mo 1R 2B3.238.200.194
e P
ki o e U e, J'-I"-"l"'T‘-ﬂ"".--.-‘—-.,..-.,,.-L.-.,-,'.-Pa'-.
| SCPILAN »

¥ ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots with hopping (GFSK)
Band Edges (Low-CH)

Agilent Spectrum Analyzer - Swept SA
502

T N T

Center Freq 2.400000000 GHz

IFGain:Low

Ref Offset65 dB
Ref 15.00 dBm

ALIGN AUTO 10:48: 10 AM Mar 27, 2015

Trig: Free Run
Atten: 20 <B

Center 2.400000 GHz
#Res BW 100 kHz

MsG i) Points changed: all traces cleared

#VBW 300 kHz

#Avg Type: Pwr(RMS) Frequency

Avg|Hold: 111

Auto Tune

AMEr1 5.000 MHz

66.154 dB|REEEEEEE
1.!'_\2‘

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
OHz

Span 10.00 MHz
Sweep 1.07 ms (1000 pts)

Test Plots with hopping (GFSK)
Band Edges (High-CH)

Agilent Spectrum Analyzer - Swept SA

soG ac |

Center Freq 2.483500000 GHz

PNO: Far =+
IFGain:Low

Ref Offset65 dB
Ref 15.00 dBm

.1A2

Center 2.483500 GHz
#Res BW 100 kHz

MsG i) Points changed: all traces cleared

ALIGN AUTO 10:50:19 AM Mar 27, 2015

Trig: Free Run
Atten: 20 <B

#VBW 300 kHz

#Avg Type: Pwr(RMS) Frequency

Avg|Hold: 111

Auto Tune

AMKr1 -4.511 MHz
69.341 dB|REEEEEEE

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz

CF Step
1.000000 MHz

Freq Offset
OHz

qudwwmwwwwmwh

Span 10.00 MHz
Sweep 1.07 ms (1000 pts)

F-TP22-03 (Rev.00)
FCC ID: ZNFH815PX
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Test Plots with hopping (8DPSK)
Band Edges (Low-CH)

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.400000000 GHz

IFGain:Low

Ref Offset6.6 dB
Ref 15.00 dBm

Model: LG-H815PX

ALIGN SUTO

10:49:36 AM

PNO: Far —»— 1rig: Free Run

Atten: 20 dB

wwﬂmwmmm«mw\«mwx

Center 2.400000 GHz
#Res BW 100 kHz

MsG 1) Points changed; all traces cleared

#VBW 300 kHz

#Avg Type: Pwr(RMS)
Avg|Hold: 111

TRACE
TYPE
DET!

AMKr1 4.888 MHz

62.878 dB

142

Span 10.00 MHz

Sweep 1.07 ms (1000 pts)

Frequency

Auto Tune

CenterFreq
2.400000000 GHz

StartFreq
2.395000000 GHz

StopFreq
2.405000000 GHz

CF Step
1.000000 MHz
Man

Freq Offset
0 Hz

Test Plots with hopping (8DPSK)
Band Edges (High-CH)

Agilent Spectrum Analyzer - Swept SA
Xt L REls0o ac | )
Center Freq 2.483500000 GHz

IFGain:Low

Ref Offset6.6 dB
Ref 15.00 dBm

‘1A2

Center 2.483500 GHz
#Res BW 100 kHz

MsG 1) Points changed; all traces cleared

ALIGN SUTO

10:51:44 AM Mar 27, 2015

PNO: Far —»— 1rig: Free Run

Atten: 20 dB

#Avg Type: Pwr(RMS)
Avg|Hold: 111

AMkr1 -5.107 MHz

63.320 dB

#VBW 300 kHz

Span 10.00 MHz

Sweep 1.07 ms (1000 pts)

Frequency

Auto Tune

CenterFreq
2.483500000 GHz

StartFreq
2.478500000 GHz

StopFreq
2.488500000 GHz

CF Step
1.000000 MHz

uto Man

Freq Offset
0 Hz

Page 21 of 94
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Test Plots with hopping (1/4DQPSK)
Band Edges (Low-CH)

Agilent Spectrum Analyzer - Swept SA
502

T N T

ALIGN AUTO

10:48:53 AM Mar 27, 2015

#Avy Type: Pwr(RMS)

Center Freq 2.400000000 GHz
Avg|Hold: 111

IFGain:Low

Trig: Free Run
Atten: 20 <B

AMEKr1 5.272 MHz

Ref Offset65 dB
Ref 15.00 dBm

I Y S S oY | !

Center 2.400000 GHz
#Res BW 100 kHz

MsG i) Points changed: all traces cleared

#VBW 300 kHz

63.102 dB

142

Span 10.00 MHz

Sweep 1.07 ms (1000 pts)

Auto

Frequency

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

CF Step
1.000000 MHz
Man

Freq Offset
OHz

Test Plots with hopping (1/4DQPSK)
Band Edges (High-CH)

Agilent Spectrum Analyzer - Swept SA
ALIGH AUTO

10:51:02 AM Mar 27, 2015

I R =TS
Center Freq 2.483500000 GHz
PNO: Far ~#—
IFGain:Low

#Avy Type: Pwr(RMS)
Trig: Free Run Avg|Hold: 111

Atten: 20 <B

Ref Offset 6.5 dB AMK

Ref 15.00 dBm

142

Center 2.483500 GHz
#Res BW 100 kHz

MsG i) Points changed: all traces cleared

#VBW 300 kHz

STATUS

r1 -8.438 MHz
65.428 dB

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz

CF Step
1.000000 MHz

Freq Offset
OHz

Span 10.00 MHz

Sweep 1.07 ms (1000 pts)

F-TP22-03 (Rev.00)
FCC ID: ZNFH815PX
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8.3 FREQUENCY SEPARATION / OCCUPIED BANDWIDTH (99% BW)

LIMIT

According to 815.247(a)(1), 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.

Test Configuration

Bluetooth Tester

(@]@) OSpectrum Analyzer

EUT | Power Splitter

TEST PROCEDURE
The Channel Separation test is performed with hopping on. And the 20 dB Bandwidth test is
performed with hopping off.
The Spectrum Analyzer is set to ( DA 00-705)

Span = wide enough to capture the peaks of two adjacent channels

RBW = 1% of the span

VBW = RBW

Sweep = Auto

Detector = Peak

Trace = Max hold
The trace was allowed to stabilize. The marker-delta function was used to determine the
separation between the peaks of the adjacent channels.

TEST RESULTS
No non-compliance noted

F-TP22-03 (Rev.00)
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Test Data

Channel Separation

20dB Bandwidth (kHz) Limit
(kHz) (kH2) Result
GFSK | 8DPSK | m4DQPSK | Channel GFSK 8DPSK m/4DQPSK
Low CH 942.4 1310.0 1340.0 >25 or
990 995 995 Middle CH 943.2 1322.0 1338.0 >2/3 of the | Pass
High CH 962.8 1320.0 1339.0 20dB BW
Occupied Bandwidth (99% BW )
99% BW (kHz)
Channel GFSK 8DPSK m/4DQPSK
Low CH 891.8 1201.3 1201.2
Middle CH 898.5 1203.0 1199.2
High CH 895.7 1200.5 1197.7

Note : We can not know what use channel in AFH mode. So, we can not test in AFH mode. Also, if the test

performs some channel in AFH mode, the test result is not different with normal mode.

F-TP22-03 (Rev.00)
FCC ID: ZNFH815PX

24 / 94

HCTCO., LTD




IaCT

HCTCO.,LTD

Report No.: HCT-R-1510-F012 Model: LG-H815PX Page 25 of 94

Test Plots (GFSK)
Channel Separation
3 Agilent R T Config I/0

GPIB
Address
17

IP Address
172.20.211.147

Host Name
HCTRF

Subnet Mask
255.255.255.9

nan 3 MHz Gateway
#YBH 108 Sweep 3 Al p Address
Type i 203.238.200.194
Freg 2.44

Freq H ]

Freq 2.4 c SCPI LHN s

Frgq

File Operation Status. C:\HCT.GIF file saved
Test Plots (8DPSK)
Channel Separation
¥ Agilent RL Freq/Channel

1T AR Center Freq
Ref 15 dBim 2.44100008 GHz

Start Freq
2.433500088 GHz

Stop Freq
244250000 GHz

CF Step
300.000060 kHz
Ruto Man

Freq Offset
0.00000008 Hz

Signal Track
On 0ff

Copyright 2000-2007 Agilent Technologies

F-TP22-03 (Rev.00)
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Test Plots (1/4DQPSK)
Channel Separation

3 Agilent RL |Freqr’thanne|

Center Freq
244180000 GHz

Start Freq
243950000 GHz

Stop Freq
244250088 GHz

CF Step
300.000000 kHz
Auto Man

Freq Offset
&S [.0EARE6AE Hz

Signal Track
On Off

Copyright 2000-2007 Agilent Technologies

F-TP22-03 (Rev.00)
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Test Plots (GFSK)

20 dB Bandwidth & Occupied Bandwidth (Low-CH)
% Agilent R T Config I/0
GPIB
Ch Freq 2.482 GHz Trig Free Address
Occupied Bandwidth 17

IP Address
172.20.211.147

Host Name
HCTRF

Subnet Mask
255.255.255.9

Gateway
Address
203.238.208.194

Occupied Bandwidth Occ BH 7 Pur  99.00 7 SCPILAN »
891.7672 kHz x dB ;

Transmit Freq Error
% dB Bandwidth

Test Plots (GFSK)
20 dB Bandwidth & Occupied Bandwidth (Mid-CH)
% Agilent R T Config I/0

GPIB
Ch Freq Z.441 GHz Trig Free Address

Occupied Bandwidth 17

IP Address
172.20.211.147

Host Name,
HCTRF

Subnet Mask
255.255.255.9

Gateway
Address
203.238.208.194

(=]

Occupied Bandwidth Occ BH % PHr SCPILAN »
898.5429 kHz x dB dB

Transmit Freq Error
% dB Bandwidth

File Operation Status. C:AHCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (GFSK)
20 dB Bandwidth & Occupied Bandwidth (High-CH)
4 Agilent R T Config I/0
GPIB
Ch Freq 2.48 GHz Address
Occupied Bandwidth 17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Occupied Bandwidth Occ BH % Pur SCPILAN »
895.7247 kHz x dB dB

Transmit Freq Error  -15.14:

¥ dB Bandwidth

File Operation Status. C:\HCT.GIF file saved

Test Plots (8DPSK)
20 dB Bandwidth & Occupied Bandwidth (Low-CH)

3 Agilent R T Config I/0

GPIB
Ch Freq 2.462 GHz Trig Free Address

Occupied Bandwidth 17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Occupied Bandwidth Occ BH % Pur ; SCPILAN»
1.2013 MH=z x dB  -20.00 dB

Transmit Freq Error -1
¥ dB Bandwidth .

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (8DPSK)
20 dB Bandwidth & Occupied Bandwidth (Mid-CH)
4 Agilent R T Config I/0
GPIB
Ch Freq 2.441 GHz Address
Occupied Bandwidth 17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Occupied Bandvwidth occ BH 7 Pur SCPILAN»
1.2030 MHz x dB 4B

Transmit Freq Error -12.55

¥ dB Bandwidth

File Operation Status. C:\HCT.GIF file saved

Test Plots (8DPSK)
20 dB Bandwidth & Occupied Bandwidth (High-CH)

3 Agilent R T Config I/0

GPIB
Ch Freq 2.48 GHz Trig Free Address

Occupied Bandwidth 17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Occupied Bandwidth Occ BH % Pur ; SCPILAN»
1.2005 MH x dB -20.00 dB

Transmit Freq Error -1
¥ dB Bandwidth .

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (11/4DQPSK)
20 dB Bandwidth & Occupied Bandwidth (Low-CH)
4 Agilent R T Config I/0
GPIB
Ch Freq 2.482 GHz Address
Occupied Bandwidth 17

IP Address
172.20.211.147

3 BH Ch.B
Atten
A Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Occupied Bandwidth SCPILAN»

1.2012 MHz

Transmit Freq Error

¥ dB Bandwidth

File Operation Status. C:\HCT.GIF file saved

Test Plots (11/4DQPSK)
20 dB Bandwidth & Occupied Bandwidth (Mid-CH)

3 Agilent R T Config I/0

GPIB
Ch Freq 2.441 GHz Trig Free Address

Occupied Bandwidth 17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Occupied Bandwidth Occ BH % Pur ; SCPILAN»
1.1992 MHz x dB  -20.00 dB

Transmit Freq Error
¥ dB Bandwidth

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (1/4DQPSK)
20 dB Bandwidth & Occupied Bandwidth (High-CH)

i Agilent R T I Config /0

GPIB
Ch Freq 2.48 GHz Trig Free Address

Occupied Bandwidth _- R

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Occupied Bandwidth 0cc BH 7 Pwr SCPILAN »
1.1977 MH=z % dB o [

Transmit Freq Error 541

¥ dB Bandwidth

File Operation Status. C:\HCT.GIF file saved

Page 31 of 94
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8.4 NUMBER OF HOPPING FREQUENCY

LIMIT

Page 32 of 94

According to 815.247(a)(1)(iii), Frequency hopping systems operating in the 2400 MHz ~ 2483.5

MHz bands shall use at least 15 hopping frequencies.

Test Configuration

Bluetooth Tester
o0 OSpectrum Analyzer

EUT | Power Splitter

TEST PROCEDURE
The Bluetooth frequency hopping function of the EUT was enabled.
The Spectrum Analyzer is set to ( DA 00-705)
Span = the frequency band of operation
RBW = 1% of the span
VBW = RBW
Sweep = Auto
Detector = Peak
Trace = Max hold
The trace was allowed to stabilize.
TEST RESULTS
No non-compliance noted

Test Data
Result (No. of CH)
Limit Result
GFSK 8DPSK m/4DQPSK
79 79 79 >15 Pass
Note : In case of AFH mode, minimum number of hopping channels is 20.
F-TP22-03 (Rev.00) 32/ 94 HCT CO.,LTD
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Test Plots (GFSK)
Number of Channels (2.4 GHz - 2.441 GHz)

i Agilent R T Config /0
th Hopping GPIB
{Bm Atten B Address
17

TATIa A AT T AT AT f SO Hil

RRiALAIARRARRARARR UIRARLE! (ARCRREARINAAR IP Address
f 172.20.211.147
HostName
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

# ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

Test Plots (GFSK)
Number of Channels (2.441 GHz - 2.4835 GHz)

4% Agilent R T Config /0
; th Hopping GPIB
{Bm Atten B Address
_ 17
YN AR 'I' AR IP Address

172.20.211.147

HostName
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
) 2B3.238.2008.194

SCPILAN»

¥ ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)

4
FCC ID: ZNFH815PX 3379 HCTCO.,,LTD



IaCT

HCTCO.,LTD

Report No.: HCT-R-1510-F012 Model: LG-H815PX Page 34 of 94

Test Plots (8DPSK)
Number of Channels (2.4 GHz - 2.441 GHz)

% Agilent R T Config I/0
th Hopping GFIB
1Bm Atten 3 Address

17
I['1F""""""'_"l"-'1i-‘-'lI""'-"-"-""'~p"_'l"1p'""r“""a"_"-""n-"—‘.r'-‘"['rfi"_"p'"'-1"-_"'1'-'""'r-"'I'."F"'*“‘IT-'f'.‘-"-.-1'|r_"'I-l.‘"'rhl"."'-'r""".-"m'-"“ il IP H d dress

172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

# ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

Test Plots (8DPSK)
Number of Channels (2.441 GHz - 2.4835 GHz)

4% Agilent R T Config /0

; th Hopping GPIB
{Bm Atten ] Address

17

"'-l‘rld,.""“""-.l"'-. 1'd'"."""'\'\'11"_'\""\I|"1,|""-."'“"|-"'"-"'-"hr'l,.""".l"'\'"""-""' T fr""'-L‘F'-'_""'h'-,."'—'_v"-"r"-"‘"‘-""\."'—L"_‘a"'"‘i"*",""lrr“b.-""-.l I P H d d ress

| 172.20.211.147
Host Name,

HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
W 203.235.200.194

SCPILAN»

¥ ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (11/4DQPSK)
Number of Channels (2.4 GHz - 2.441 GHz)

i Agilent R T Config /0
th Hopping GPIB
{Em Atten ] Address
17
"r"""',-r'"."""l-""""|"-‘1"1|l"-""."“'J'.“"""".rv""'l"'-"h"'*"‘|[""-.'I-{""-“|"'-"‘—""".\I'"-.'f""'r""r'“r' IP H d dress

172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

# ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

Test Plots (11/4DQPSK)
Number of Channels (2.441 GHz - 2.4835 GHz)

4% Agilent R T Config /0
; th Hopping GPIB
{Bm Atten ] Address
17
T T i e T v IP Address

172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
| 203.238.200.194

SCPILAN»

¥ ||_|I E: H

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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8.5 TIME OF OCCUPANCY (DWELL TIME)

LIMIT

According to 815.247(a)(1)(iii), Frequency hopping systems operating in the 2400 MHz ~ 2483.5
MHz bands. The average time of occupancy on any channels shall not greater than 0.4 s within a
period 0.4 s multiplied by the number of hopping channels employed.

Test Configuration

Bluetooth Tester
o0 OSpectrum Analyzer

EUT | Power Splitter

TEST PROCEDURE
This test is performed with hopping off.

EUT was set to transmit the longest packet type (DH5)
The Spectrum Analyzer is set to ( DA 00-705)
Span = Zero span, Centered on a hopping channel
RBW =1 MHz
VBW = RBW
Sweep = as necessary to capture the entire dwell time per hopping channel
Detector = Peak
Trace = Max hold
The marker-delta function was used to determine the dwell time.

Normal Mode / EDR Mode
2.883 * (1600/6)/79 * 31.6 = 307.52 (ms)
2-DH 5(The longest packet type for 1/4DQPSK)

CH Mid : 2.892 * (1600/6)/79 * 31.6 = 308.48 (ms)
3-DH 5(The longest packet type for 8DPSK)

CH Mid : 2.883 * (1600/6)/79 * 31.6 = 307.52 (ms)
AFH Mode

DH 5(The longest packet type for GFSK)

CH Mid : 2.883 * (800/6)/20 * 8.0 = 153.76 (ms)
2-DH 5(The longest packet type for 1/4DQPSK)

CH Mid : 2.892 * (800/6)/20 * 8.0 = 154.24 (ms)

F-TP22-03 (Rev.00)
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3-DH 5(The longest packet type for 8DPSK)
CH Mid : 2.883 * (800/6)/20 * 8.0 = 153.76 (ms)
Note :

A DH5 Packet need 5 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/6 hops per second with 79 channels. So the system have each channel
3.3755 times per second and so for 31.6 seconds the system have 106.7 times of appearance.
Each tx-time per appearance of DH5 is 2.892 ms.

Dwell time = Tx-time * 106.7

TEST RESULTS
See the table.

Channel GFSK 8DPSK mw/4DQPSK
Low 2.892 2.892 2.892
Pulse
Time Mid 2.883 2.892 2.883
(ms)
High 2.883 2.892 2.883
Period Time Limit
Channel GFSK 8DPSK mw/4ADQPSK Result
(s) (ms)
Low 308.48 308.48 308.48 31.6 PASS
Total of
Dwell Mid 307.52 308.48 307.52 31.6 400 PASS
(ms)
High 307.52 308.48 307.52 31.6 PASS

F-TP22-03 (Rev.00)
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Test Plots (GFSK)
Dwell Time (Low-CH)
s Agilent R T Config I/0

a Mkrl : 5 GPIB
Address
17

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

N||||rl"|,.,\llb+-‘4.,-1'|,f'

SCPILAN»

' #/BKH 1 MHz 5 S5m ots)
File Operation Status. C:\HCT.GIF file saved

Test Plots (GFSK)
Dwell Time (Mid-CH)
4 Agilent R T Config I/0

GPIB
Atten iE 1 Address
ir : 17

T IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
X | 203.238.208.194

"'|,h‘lp..lf.'lu,h\'rfl»}-.h'#‘i "I"”I"-r'ﬂ'l*"‘-'llhﬂ?'lr'

SCPILAN»

#/BH 1 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (GFSK)
Dwell Time (High-CH)
¥ Agilent R T Config I/0

- a Mkrl ; 3 GPIB
] Address
1 17
IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address

2B3.238.200.194
b

SCPILAN»

| #VBH 1 MHz S oom D13,
Test Plots (8DPSK)
Dwell Time (Low-CH)
3 Agilent R T Config I/0

) 3 GPIB
Atten ] Address
17

1k

L e T T

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address

Z203.238.200.194
",l#‘u‘fwll'lﬁ h\l

SCPILAN»

#/BH 1 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (8DPSK)
Dwell Time (Mid-CH)
s Agilent R T Config I/0

a Mkrl : 5 GPIB
Atten ] Address
17

1
P ik Lot o' i il i st e '

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
Z203.238.200.194

Piﬂ,\,q,uﬂ}i\; f'n"'"'u'\"‘-ﬁh\ﬁ" Ju‘w.,f. 'f"'-'r"lr“ 1l‘| J

SCPILAN»

#VBH 1 MHz S oom o3,
Test Plots (8DPSK)
Dwell Time (High-CH)
4 Agilent R T Config I/0

GPIB
Address
17

iR
B e e e el

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
° J Address
- ZA3.238.20@.194
£||,| HI 'l"*'JLr"lllull"IIﬁ' F’Ihr ‘1qlrFI‘l\’.‘“\llub'-“]lirl"“h
. SCPILAN »

#/BH 1 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (1/4DQPSK)
Dwell Time (Low-CH)
s Agilent R T Config I/0

a Mkrl 2.8 5 GPIB
Atten ; ! Address
17

1R 1

e ek b e e e M it e

IP Address
172.20.211.147

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address
ZA3.238.20@.194
it

SCPILAN»

| #/BH 1 MHz 5 oom D13,
Test Plots (/4DQPSK)
Dwell Time (Mid-CH)
3 Agilent R T Config I/0

) 3 GPIB
Atten ] Address
17

IP Address
172.20.211.147

i

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway
Address

203.238.200.154
M‘Il-'lr&'-.-u'i*""" "h"f""‘iq-'."'.‘f"w jI"c""ilﬁlﬁ'

SCPILAN»

#/BH 1 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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Test Plots (1/4DQPSK)
Dwell Time (High-CH)

3 Agilent R T | Configl/0

i a Mkrl : 5 GPIB

Atten ] Address
17

IP Address
172.20.211.147

1
l_.fﬂ-w-\-A.L-..—-1--»f'o-r—-JH.-rr--1.'-p\-.—---n..-'---v'H;.—'\w_---»«--n«w.—-—-.-—-r‘-—-T

Host Name’
HCTRF

Subnet Mask
255.255.255.4

Gateway

Address
ZA3.238.20@.194

SCPILAN»

#/BH 1 MHz

File Operation Status. C:\HCT.GIF file saved

F-TP22-03 (Rev.00)
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