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Abstract

This report has been prepared on behalf of NZN Labs, Inc. to support the attached Application for
Equipment Authorization. The test report and application are submitted for a Spread Spectrum
Transceiver under Part 15.247 of the FCC Rules and Regulations. This Federal Communication
Commission (FCC) Certification Test Report documents the test configuration and test results for
NZN Labs, Inc

The above equipment was tested by A Test Lab Techno Corp. Taiwan Accreditation Foundation
accreditation number: 1330

And the tested by Shenzhen Academy of Metrology and Quality Inspection. The FCC Registration
Number is 806614

The test data, data evaluation, test procedures, and equipment configurations shown in this report
were made in accordance with the procedures given in ANSI C63.10: 2009 and KDB 558074,and
the energy emitted by the sample tested as described in this report is in compliance with the
requirements of FCC Rules Part 15.207, 15.209, 15.247 .The test results of this report relate only to
the tested sample identified in this report.

LITPro is a Bluetooth V4.0 compliant device and complies with the limits for a Direct Sequence
Spread Spectrum Transmitter device under Part 15.247 of the FCC Rules and Regulations.

Revision History Reason Date

Rev 0 Initial Release June 11, 2015
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1 Introduction

1.1 Compliance Statement

After the modifications listed in Section 2.7 were installed:

NZN Labs, Inc. LITPro complies with the limits for a Spread Spectrum Transceiver
device under Part 15.247 of the FCC Rules and Regulations.

1.2 Test Scope Summary

Tests for radiated and conducted emissions were performed. All measurements were

performed according to the 2009 version of ANSI C63.10

Test Specification

Specific Description

Result

Modifications

Test Location

(YIN)
. Shenzhen Academy of
Conducted Emissions — AC . .
CFRA47 Part 15.207 Power Ports Complied No Metrolqu and Quality
Inspection
Shenzhen Academy of
CFR47 Part 15.209 Radiated Emissions Complied No Metrology and Quality
Inspection
CFRA7 Part 15.247 RF Power Output Complied No A Test Lab Techno Corp.
CFR47 Part Spurious Emissions at Complied
15.247(b) Antenna Terminals No A Test Lab Techno Corp.
CFR47 Part Radiated Spurious Complied No ﬁ/lh:t%rc?n éﬁ?ﬂdgTZIi(t)f
15.247(c) Emissions gy y
Inspection
: Complied
CFR47 Part 15.247 RF Power Spectral Density No A Test Lab Techno Corp.
CFR47 Part 15.247 Occupied Bandwidth Complied No é‘o-lr-SSt Lab Techno
CFR47 Part 15,247 | Band Edge Measurement | Complied No A Test Lab Techno Corp.
(Conducted)
Complied Shenzhen Academy of
CFR47 Part 15.247 Band E?lgz d'\igf:csj;J rement No Metrology and Quality

Inspection

issued by WTIL.

NOTE: The EUT is also considered as a kind of other class B digital device it has been verified
to comply with the requirements of FCC Part 15B Class B (Verification) the test report has been

WLL Report #15WB0304003F Rev 0
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LITPro

1.3 Contract Information
Customer: NZN Labs, Inc
43200 Business Park Dr STE 101, Temecula,

CA USA 92590
1.4 Test and Support Personnel
Murphy Wang A Test Lab Techno Corp.
No. 140-1, Changan Street, Bade City,
Taoyuan County 334, Taiwan R.O.C.

Peter Lin Shenzhen Academy of Metrology and Quality Inspection
No.4 TongFa Road, Xili Town Nanshan
District, Shenzhen, China

WLL Report #15WB0304003F Rev 0 20f76 © 2015 Washington Laboratories, Ltd.
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1.5 Abbreviations

A Ampere
ac alternating current
AM Amplitude Modulation
Amps Amperes
b/s bits per second
BW BandWidth
CE Conducted Emission
cm centimeter
CW Continuous Wave
dB deciBel
dc direct current
EMI Electromagnetic Interference
EUT Equipment Under Test
FM Frequency Modulation
G giga - prefix for 10° multiplier
Hz Hertz
IF Intermediate Frequency
k kilo - prefix for 10° multiplier
LISN Line Impedance Stabilization Network
M Mega - prefix for 10° multiplier
m meter
U micro - prefix for 10° multiplier
NB Narrowband
QP Quasi-Peak
RE Radiated Emissions
RF Radio Frequency
rms root-mean-square
SN Serial Number
SIA Spectrum Analyzer
\Y Volt
WLL Report #15WB0304003F Rev 0 30f76 © 2015 Washington Laboratories, Ltd.
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2 Equipment Under Test
2.1 EUT Ildentification

The results obtained relate only to the item(s) tested.

Table 1: Overview of LITPro, Equipment Under Test

ITEM

DESCRIPTION

FCC ID Number

2AEQD-LP003

EUT Name: LITPro
Test Model: LP003
FCC Rule Parts: 815.247

Frequency Range:

2402MHz - 2480MHz

Maximum Output Power: 0.597dBm
Modulation Technology: GFSK
Necessary Bandwidth: N/A
Keying: Automatic

Type of Information:

Bluetooth V4.0: GFSK

Number of Channels:

40

Antenna Type CHIP ANTENNA MONOPOLE
Antenna Gain 1.7dBi

Frequency Tolerance: N/A

Emission Type(s): N/A

Interface Cables:

USB Power cable

Power Source & Voltage:

3V DC from button battery/5V DC via adapter

Adapter:

M/N:A8+-501000
Input: A C 100V-240V Max:0.2A
Output: DC 5V /1000mA

Mark: EUT used two RF chips( U3&U5), the same modulation technology with U3&U5,s0
we show both U3&US5 test results in this report.

WLL Report #15WB0304003F Rev 0 4 0f 76 © 2015 Washington Laboratories, Ltd.
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2.2 EUT Description
Product Name: LITPro
Model No. : LP003
EUT Rated Voltage: DC 3V button battery/DC 5V from adapter
Equipment Configuration
The EUT were set up as outlined in Figure 1. The EUT was comprised of the following

equipment. (All Modules, PCBs, etc. listed were considered as part of the EUT, as
tested.)

2.3 Test Configuration

NZN Labs, Inc. LITPro, Equipment Under Test (EUT), was operated from 5V DC from
adapter.

The EUT firmware/software was set up to control power, bit rate, and channel selection.

AC power
source

EUT Adapter

Figure 1: Test Configuration

WLL Report #15WB0304003F Rev 0 50f 76 © 2015 Washington Laboratories, Ltd.
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2.4 Equipment Configuration

The EUT was set up as outlined in Figure 1. The EUT was comprised of the following
equipment. (All Modules, PCBs, etc. listed were considered as part of the EUT, as

tested.)
Table 2: Equipment Configuration
Name / Description Model Number Part Number Serial Number Revision
LITPro LP003 / / /
2.5 Interface Cables
Table 3: Interface Cables
Slot Port Connector Cable Shielded R .
# Identification Type Length (Y/N) Termination Point
Unshielded Dedicated
' Chargin
1 USB Cable Detachable <1lm N Bort ging
2.6 Support Equipment
The following support equipment was used during testing:
No. |DescriptionManufacturer Model Serial Number Approved type
1 B B 3 3 OFCC ID
' OBSMI ID
2.7 EUT Modifications
N/A
2.8 Testing Algorithm

LITPro was operated continuously by normal operating conditions. During the testing,
the EUT connected with Notebook by a USB-TTL Board and controlled by Notebook
software to continuously transmit Bluetooth signal at frequency band 2402MHz,
2440MHz and 2480MHz.

WLL Report #15WB0304003F Rev 0
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2.9 Test Location
Site 1:
A Test Lab Techno Corp.
No. 140-1, Changan Street, Bade City,
Taoyuan County 334, Taiwan R.O.C.
Tel: +886-3-2710188 / Fax: +886-3-2710190
Taiwan Accreditation Foundation accreditation number: 1330
http://www.atl-lab.com.tw/e-index.htm

Site 2:
Shenzhen Academy of Metrology and Quality Inspection
No.4 TongFa Road, Xili Town Nanshan District, Shenzhen, China

2.10 Measurements
2.10.1 Measurement Method

All measurements were performed according to the 2009 version of ANSI C63.10 for
testing compliance of a wide variety of unlicensed wireless devices

2.10.2 Measurement Uncertainty

All results reported herein relate only to the equipment tested. The basis for uncertainty
calculation uses ANSI/NCSL Z540-2-1997 with a type B evaluation of the standard
uncertainty. Elements contributing to the standard uncertainty are combined using the
method described in Equation 1 to arrive at the total standard uncertainty. The standard
uncertainty is multiplied by the coverage factor to determine the expanded uncertainty
which is generally accepted for use in commercial, industrial, and regulatory
applications and when health and safety are concerned (see Equation 2). A coverage
factor was selected to yield a 95% confidence in the uncertainty estimation.

Equation 1: Standard Uncertainty

a’ b? c’
U == [ —5+——+——=+....
div,” div,” div

c

WLL Report #15WB0304003F Rev 0 70f 76 © 2015 Washington Laboratories, Ltd.
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where U = standard uncertainty
a, b, ¢,.. = individual uncertainty elements
diva, b, ¢ = the individual uncertainty element
divisor based on the probability
distribution

divisor = 1.732 for rectangular distribution

divisor = 2 for normal distribution

divisor = 1.414 for trapezoid distribution
Equation 2: Expanded Uncertainty

U =Kku,

where U = expanded uncertainty
k = coverage factor
k <2 for 95% coverage (ANSI/NCSL Z540-2
Annex G)
Uc = standard uncertainty

The measurement uncertainty complies with the maximum allowed uncertainty from
CISPR 16-4-2. Measurement uncertainty is not used to adjust the measurements to
determine compliance. The expanded uncertainty values for the various scopes in the
WLL accreditation are provided in Table 4 below.

WLL Report #15WB0304003F Rev 0 8 0f 76 © 2015 Washington Laboratories, Ltd.
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Table 4: Expanded Uncertainty List
Test ltem Frequency Range Uncertainty (dB)
Conducted Emission 9kHz ~ 30MHz +2.02
9kHz ~ 30MHz +3.14
Horizontal +3.98
30MHz ~ 1000MHz
Vertical + 3.62
Radiated Emission Horizontal +3.11
1000MHz ~ 18000MHz
Vertical + 3.07
Horizontal + 3.66
18000MHz ~ 40000MHz
Vertical + 3.54
WLL Report #15WB0304003F Rev 0 90f 76 © 2015 Washington Laboratories, Ltd.
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3 Test Equipment
Table 5 shows a list of the test equipment used for measurements along with the
calibration information.
Table 5: Test Equipment List
Conducted Emission
Describe Manufacturer Model Number Serial Number Cal. Date Remark
SB3319 EMI Test Receiver Rohde & Schwarz ESCS30 Jan.20,2015 1 Year
SB4357 AMN Rohde & Schwarz ENV216 Jan.20,2015 1 Year
Radiated Emission
3 Meter Chamber
. Serial
Model No. Equipment Manufacturer Cal. Date Remark
Number
ESU40 EMI Test Receiver R&S SB8501/09 | May.16, 2015 1 Year
VULB9163 Bilog Antenna Schwarzbeck | SB8501/04 | Jan.20, 2015 1 Year
HF906 Horn Antenna R&S SB3435 Jan.20, 2015 1 Year
- Amplifier(1-18GHz) R&S SB3435/01 | Jan.20, 2015 1 Year
- Amplifier(18-40GHz) R&S SB3435/02 | May.16, 2015 1 Year
AT4560 Horn Antenna AMPpIIfier | caeag2i02 | May.16, 2015 1 Year
Research
. . Albatross
9X6X6 3m Semi-anechoic chamber . SB3450/01 Oct.12, 2013 2 Years
Projects
ESI26 EMI Test Receiver Rohde & SB3436 Jan.20,2015 1 Year
Schwarz
VULB9163 Broadband antenna SCHV(V:';“(RZBE SB3955 Jan.20,2015 1 Year
HF907 Horn Antenna R&S SB8501/01 | Aug.15,2014 1 Year

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years. (3) Calibration period 3 years.

Note: N.C.R. = No Calibration Request

WLL Report #15WB0304003F Rev 0
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4 Test Results
4.1 RF Power Output:

To measure the output power the unit was set to transmit on a low, high and middle
channel. The output from the transmitter was connected to an attenuator and then to the
input of a detector diode. The output of the detector diode was displayed on an
oscilloscope. The trace deflection was recorded and the transmitter was replaced with a
signal generator at the same frequency. The output of the signal generator was increased
until the trace deflection was the same as it was with the transmitter. The signal from
the generator was then connected to a power meter and the level was taken.

4.1.1 Limit (FCC Part 15.247b(3))

For frequency hopping systems operating in the 2400-2483.5 MHz band, employing at
least 75 non-overlapping hopping channels, For all other frequency hopping systems in
the 2400-2483.5 MHz band: 0.125 watts.

4.1.2 Test Procedure

Connected the EUT’s antenna port to Power Sensor, and use power meter to test peak
output power.

Note: The cable loss and attenuator loss were offset into measure device as an amplitude
offset.

4.1.3 Test Data
The EUT LITPro complied with the FCC Part 15.247 RF Power Output requirements.
Table 6 provides the test results for RF Power Output.
4.1.4 Areas of Concern
None.

WLL Report #15WB0304003F Rev 0 110f 76 © 2015 Washington Laboratories, Ltd.
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Table 6: RF Power Output

EUT: LITPro
Model: LPO03(U3)
Test date:2015-05-18 Pressure: 101.3+1.0kpa Humidity: 51.4+3.0%
Tested by: Eric Ou Yang Test site: RF site Temperature: 23.1+0.6°C
Cable loss: 11 dB Attenuator loss: 20 dB
Test Frequency Peak output Power Limit
Mode (MHz) (dBm) (dBm)
2402 -3.446 30
GFSK 2440 -3.640 30
2480 -5.887 30
Conclusion: PASS
EUT: LITPro
Model: LP003(U5 )
Test date: 2015-05-18 Pressure: 101.3+1.0kpa Humidity: 51.4+3.0%
Tested by: Eric Ou Yang Test site: RF site Temperature: 23.1£0.6°C
Cable loss: 11 dB Attenuator loss: 20 dB
Test Frequency Peak output Power Limit
Mode (MHz) (dBm) (dBm)
2402 -1.580 30
GFSK 2440 -1.516 30
2480 -3.245 30
Conclusion: PASS

WLL Report #15WB0304003F Rev 0 12 of 76 © 2015 Washington Laboratories, Ltd.
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EUT: LITPro

Model: LPOO3(U3 & U5 )

Test date: 2015-05-18

Pressure: 101.3+1.0kpa

Humidity: 51.4+3.0%

Tested by: Eric Ou Yang

Test site: RF site

Temperature: 23.1+0.6°C

Cable loss: 11 dB Attenuator loss: 20 dB

Test Frequency Peak output Power Limit
Mode (MHz) (dBm) (dBm)

2402 0.597 30

GFSK 2440 0.561 30

2480 -1.358 30

Conclusion: PASS
WLL Report #15WB0304003F Rev 0 13 0f 76 © 2015 Washington Laboratories, Ltd.
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4.2 RF Power Spectral Density

The output from the transmitter was connected to an attenuator and then to the input of
the RF Spectrum Analyzer. The analyzer offset was adjusted to compensate for the
attenuator and other losses in the system.

421 Limit

For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8dBm in any 3kHz band
during any time interval of continuous transmission.

4.2.2 Test Procedure
1. Connected the EUT’s antenna port to spectrum analyzer device by 20dB attenuator.

2. Set the test frequency as center frequency, Set RBW=3KHz,VBW=10KHz,Span
large enough capture the entire frequency, Read out maximum peak level frequency

3. Set the span to 1.5 times of the DTS Bandwidth Detector= Peak; Sweep time= Auto
Couple; Trace Mode= Max hold.

4. Allow trace to fully stabilize use the peak marker function to determine the maximum
amplitude level within the RBW.

Note: The cable loss and attenuator loss were offset into measure device as an amplitude.
4.2.3 Test Data

The EUT LITPro complied with the FCC Part 15.247 RF Power Spectral Density
requirements.

Table 7, 8 provides the test results for RF Power Spectral Density.
4.2.4 Areas of Concern
None.
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Table 7: RF Power Spectral Density

EUT: LITPro

Model: LPO03(U3)

Test date: 2015-05-19 Pressure: 101.541.0kpa Humidity: 52.3+3.0%

Tested by: Eric Ou Yang Test site: RF site Temperature: 23.1+0.6°C

Cable loss: 11 dB Attenuator loss: 20 dB
Test Mode (nﬁ II—_|Iz) Eggr:r/geKn;g (dBr;i/rgiigHz)
2402 -20.884 8
GFSK 2440 -21.206 8

2480 -23.098 8

Conclusion: PASS

Test Mode: CHO: 2402MH

BE Agilent Spectrum Analyzer - Swept SA

( RF 500 AC | SENSE:INT| | ALIGN AUTO | 04:04:56 PMMay 18, 2015
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRACE [T
5 o Trig: Free Run Avg|Hold:>100/100 TYPE]
PN Closslts P NNNN N
IFGain:Low Atten: 18 dB DET] N N

Mkr1 2.401 934 3 GHz
Ref 10.00 dBm -20.884 dBm

Center 2.4020000 GHz Span 300.0 kHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.000 ms (1001 pts)

MSG
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Test Mode: CH19: 2440MHz

3 Ag\lentipadrumAna\yzEr SWEptSA

Ref Offset 3 dB
Ref 10.00 dBm

10 dB/div
Log

Center 2.4399340 GHz
#Res BW 3.0 kHz

SENSE:INT]

ALIGN AUTO

| 04:02:39 PMMay 18, 2015

PNO: Close ) 1719: Free Run
IFGain:Low

Atten: 18 dB

#VBW 10 kHz

Avj Type: Log-Pwr

Avg|Hold:>100/100

Mkr1 2.439 933 4 GHz

-21.206 dBm

Span 300.0 kHz

Sweep 1.000 ms (1001 pts)

Test Mode;: CH39: 2480MHz

BE Agilent SpanrumAna\yzar SwaptSA

Marker 1 2. 47993200000 GHz

Ref Offset 3 dB

1LngBId|v Ref 10.00 dBm

Center 2.4799300 GHz
#Res BW 3.0 kHz

SENSE:INT|

ALIGN AUTO

Trig: Free Run

PNO: Close 5
™ Atten: 18 dB

IFGain:Low

#VBW 10 kHz

Avg Type: Log-Pwr

|D4‘DE‘DQ PMMay 18, 2015
RA

Avg[Hold:>100/100

Mkr1 2.479 932 7 GHz
-23.098 dBm

Span 300.0 kHz
Sweep 1.000 ms (1001 pts)
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Table 8: RF Power Spectral Density
EUT: LITPro
Model: LPO03(U5)
Test date: 2015-05-19 Pressure: 101.5+1.0kpa Humidity: 52.3+3.0%
Tested by: Eric Ou Yang Test site: RF site Temperature: 23.14+0.6°C
Cable loss: 11 dB Attenuator loss: 20 dB
CH Power density Limit
Test Mode (MH2) (dBM/3KH2) (dBM/3KH?Z)
2402 -20.233 8
GFSK 2440 -21.520 8
2480 -21.847 8
Conclusion: PASS

Test Mode: CHO: 2402MH

BE Agilent Spectrum Analyzer - Swept SA

- LF SO [ SENSEINT] [ ALIGNAUTO _ [02:15:44 PMMay 19,2015
Center Freq 2.401937000 GHz . Avg Type: Log-Pwr TRAFE 4
PNO: Close () Trig: Free Run Avg|Hold:>100/100 Tvee 8
IFGain:Low Atten: 26 dB algg P NN NN N

Mkr1 2.401 936 4 GHZ

Ref Offset2 dB
Reef 175.eoo dBm -20.233 dBm

Center 2.4019370 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.000 ms {1001 pts)
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Test Mode: CH19: 2440MHz

BN Agilent Spectrum Analyzer - Swept SA

SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr
PNO: Close (, ) 1'19: FreeRun Avg|[Hold:>100/100
IFGain:Low Atten: 26 dB

Ref Offset2 dB Mkr1 2.439 935 2 GHZ

Ref 17.00 dBm -21.520 dBm

Sweep 1.000 ms (1001 pts)

Test Mode: CH39: 2480MHz

BE Agilent Spectrum Analyzer - Swept SA
RF Q AC [ SENSE:INT] | ALIGN AUTO  [02:16:44 PMMay 19, 2015
Center Freq 2.479934600 GHz ] Avg Type: Log-Pwr A
PNO: Close () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB

Mkr1 2.479 934 6 GHZ
Ref 17.00 dBm -21.847 dBm

Span 300.0 kHz
Sweep 1.000 ms (1001 pts)
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LITPro

FCC ID: 2AEQD-LP003
May.22, 2015

Table 9: RF Power Spectral Density

EUT: LITPro

Model: LPO03(U3&U5)

Test date: 2015-05-19

Pressure: 101.5+1.0kpa

Humidity: 52.3+3.0%

Tested by: Eric Ou Yang

Test site: RF site

Temperature: 23.1£0.6°C

Cable loss: 11 dB

Attenuator loss: 20 dB

Test Mode (I\SI: :z) ?g\évfr:/geKnIfllzu)/ (dBr%]i/rsr’]IiéHz)
2402 -17.536 8
GFSK 2440 -18.350 8
2480 -19.417 8
Conclusion: PASS
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4.3 Occupied Bandwidth

Occupied bandwidth was performed by coupling the output of the EUT to the input of a
spectrum analyzer.

4.3.1 Limit
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz.
4.3.2 Test Procedure

The transmitter output was connected to a spectrum analyzer, The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 100kHz RBW and
300KHz VBW. The 6dB bandwidth is defined as the total spectrum the power of which
is higher than peak power minus 6dB.

4.3.3 Test Data

The EUT LITPro complied with the FCC Part 15.247 Occupied bandwidth
requirements.

Table 10 and Table 11 provides the test results for Occupied bandwidth.
4.3.4 Areas of Concern
None.
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Table 10: Occupied Bandwidth

Results
EUT: LITPro
Model: LPO03(U3)
Test date:2015-05-18 Pressure: 101.5+1.0kPa Humidity: 52.34+3.0%
Tested by: Eric Ou Yang Test site: RF site Temperature: 22.6+0.6°C
Cable loss: 11 dB Attenuator loss: 20 dB
CH 6 dB bandwidth Limit
Test Mode (MH2) (kH2) (kH2)
2402 641.5 >500
GFSK 2440 644.6 >500
2480 638.8 >500
Conclusion: PASS
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Test Mode: CHO: 2402MHz

SENSE:INT] |

ALIGN AUTO [04:06:12 PMMay 18, 2015

(I RF AC
Center Freq 2.402000000 GHz

-
#|FGain:Low

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth

1.0983 MHz

-31.434 kHz
641.5 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
— 1 Trig: Free Run
#Atten: 18 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.402000000 GHz

2.38 dBm

Freq Offset
99.00 % dHz
-6.00 dB

Test Mode: CH19: 2440MHz

BN Agilent Spectrum Analyzer - Occupied BW

SENSE:INT|

ALIGN AUTO | 04:06:36 PMMay 18,2015

Center Freq 2.440000000 GHz

.
#|FGain:Low

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth

1.0947 MHz

-33.570 kHz
644.6 kHz

Transmit Freq Error
x dB Bandwidth

[
Center Freq: 2.440000000 GHz
o1 Trig: Free Run
#Atten: 18 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>1010

Radio Device: BTS

CenterFreq
2.440000000 GHz

2.13 dBm

Freq Offset
99.00 % dHz
-6.00 dB
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Test Mode: CH39: 2480MHz

BE Agilent Spectrum Analyzer - Occupied BW

S00  AC [ SENSE:INT] [

ALIGN AUTO | 04:06:55 PM May 18, 2015

(I RF 5
Center Freq 2.480

000000 GHz -
G Trig: Free Run
#|FGain:Low #Atten: 18 dB

Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

1.0908 MHz
-49.060 kHz OBW Power
638.8 kHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

CenterFreq
2.480000000 GHz

-0.04 dBm

99.00 %
-6.00 dB
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Table 11: Occupied Bandwidth
Results

EUT: LITPro

Model: LPO03(U5)

Test date:2015-05-19

Pressure: 101.5+ 1.0kPa

Humidity: 52.34+3.0%

Tested by: Eric Ou Yang

Test site: RF site

Temperature: 22.6 +0.6°C

Cable loss: 11 dB

Attenuator loss: 20 dB

Test Mode <|\S|: :z) ’ dB<bkaHnS\>Nldth (Lk'L"S
2402 649.8 >500

GFSK 2440 638.8 >500
2480 626.9 >500

Conclusion: PASS

Test Mode: CHO: 2402MHz

Ref 10.00 dBm

#Res BW 100 kHz

| SENSE:INT| ALIGN AUTO | 02:09:47 PMMay 19, 2015

[
Center Freq: 2.402000000 GHz Radio Std: None Frequency

— ) Trig: FreeRun Avg|Hold:>10/10

[
#FGain:Low ™ #Atten: 26 dB Radio Device: BTS

#VBW 300 kHz

Occupied Bandwidth Total Power 2.91 dBm

1.1049 MHz

Transmit Freq Error
x dB Bandwidth

-28.717 kHz OBW Power 99.00 %
649.8 kHz x dB -6.00 dB

CenterFreq
2.402000000 GHz
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Test Mode: CH19: 2440MHz

BE Agilent Spectrum Analyzer - Occupied BW

500 A

SENSE:INT] |

ALIGN AUTO [02:10:11 PMMay 19, 2015

2_AC
000000 GHz

-
#|FGain:Low

(I RF 5
Center Freq 2.440

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth

1.0903 MHz

-31.455 kHz
638.8 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
— 1 Trig: Free Run
#Atten: 26 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.440000000 GHz

1.31 dBm

Freq Offset
99.00 % dHz
-6.00 dB

Test Mode: CH39: 2480MHz

BN Agilent Spectrum Analyzer - Occupied BW

SENSE:INT|

ALIGN AUTO [02:10:29 PMMay 19,2015

Center Freq 2.480000000 GHz

.
#|FGain:Low

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth

1.0856 MHz

-44.203 kHz
626.9 kHz

Transmit Freq Error
x dB Bandwidth

[
Center Freq: 2.480000000 GHz
o1 Trig: Free Run
#Atten: 26 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>1010

Radio Device: BTS

CenterFreq
2.480000000 GHz

0.98 dBm

Freq Offset
99.00 % dHz
-6.00 dB
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4.4 Spurious Emissions at Antenna Terminals (FCC Part 815.247(b))

4.4.1 Limit
In any 100kHz bandwidth outside the frequency bands in which the spread spectrum
intentional radiator in operating, the radio frequency power that is produced by the

intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within
the band that contains the highest level of the desired power.

4.4.2 Test Procedure

The transmitter output was connected to a spectrum analyzer, The resolution bandwidth
is set to 100 kHz, The video bandwidth is set to 300 kHz and measure all the emissions

detected.

443 Test Data

The EUT LITPro complied with the FCC Part 15.247 Spurious Emissions at Antenna
Terminals requirements.

Table 12 provides the test results for Spurious Emissions at Antenna Terminals.
4.4.4 Areas of Concern
None.
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Table 12: Spurious Emissions at Antenna Terminals Results
U3
Test Mode: CHO: 2402MHz

BN Agilent Spectrum Analyzer
?

| SENSE:INT]| | ALIGN AUTO  [04:13:31 PMMay 18,2015
Avg Type: Log-Pwr
PNO: Close (, ) 1'9: FreeRun Avg|[Hold:>100/100
IFGain:Low Atten: 18 dB

Ref Offset 3 dB
Ref 10.00 dBm

Stop 1.0000 GHz
#VBW 300 kHz Sweep 3.200 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

¥
-57.754 dBm

SowoNONRWND

i

~aa

=
@
o

| SENSE:INT]| | ALIGN AUTO __ [04:12:53
Avg Type: Log-Pwr
PNO: Close L, 1719: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 18 dB

Mkr2 4.807 GHZ
Rer 10.00 dBm -61.797 dBm

Stop 10.000 GHz
Sweep 29.27 ms (1001 pts)

v FUNCTION FUNCTION WIDTH FUNCTIONVALUE =«
fl N [1[f] 2404 GHz| 3662dBm| | 0000 0000 ]
PA N [1]f] 4.807 GHz 61797dBm| | 0000 000000 ]
q 0 r ]

MKR MODE TRC| SCL| X

Sowm~NaNA

~aa

WLL Report #15WB0304003F Rev 0 27 of 76 © 2015 Washington Laboratories, Ltd.



NZN Labs, Inc.
LITPro
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BE Agilent Spectrum Analyzer - Swept SA

SENSE:INT]

| ALIGN AUTO |04:13:16 PMMay 18, 2015

RF c
Start Freq 10.000000000 GHz )
PNO: Close () Trig: Free Run
IFGain:Low Atten: 18 dB

Ref Offset 3 dB
Ref 10.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 301100

Mkr1 24.520 GHZ|
-57.712 dBm

25.000000000 GHz

Stop 25.000 GHz
Sweep 48.80 ms (1001 pts)

X

FUNCTION FUNCTION WIDTH FUNCTION VALUE

=
4[]  24520GHz| 67712dBm| [ [ |
[
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Test Mode: CH19: 2440MHz

n Agilent SpamumAna\yzar SwaptsA

| SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

Start Freq 30 000000 MHz .
PNO: Close () Trig: Free Run
IFGain:Low Atten: 18 dB

Ref Offset 3 dB
‘ILO dBidiv Ref 10.00 dBm
og

Stop 1.0000 GHz
Sweep 3.200 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE =«

1 IIIIII]_IEEE!EIE -50. 247 dBm| |
2 . r 1

[N Agilent Spectrum Ana\yzer-S tSA
( [ SENSE:INT] | ALIGN AUTO  [04:14:39 PMMay 18,2015
Avg Type: Log-Pwr

Avg[Hold:>100/100

PNO: Close (5 1rig: FreeRun
IFGain:Low Atten: 18 dB

Ref Offset3 dB
1ngdB!div Ref 10.00 dBm

Stop 10.000 GHz
Sweep 29.27 ms (1001 pts)

MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

fl N [1[f[ 2440 GHe] 3. 836 dBm| |
2 IIII]E 4,879 GHz 66585dBm| |
- ]

2O WO~ 0 B

4

=
@
o]
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n Agilent SpamumAna\yzar SwaptsA

| SENSE:INT| | ALIGN AUTO
Start Freq 10 000000000 GHz . Avg Type: Log-Pwr
PNO: Close () 171g9: Free Run Avg[Hold: 26/100
IFGain:Low Atten: 18 dB

Ref Offset 3 dB
‘ILO dBidiv Ref 10.00 dBm
og

Stop 25.000 GHz
Sweep 48.80 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE =«

1 IIIIII]_ZEE-IEIE 57. 764 dBm| |
2 . r 1

Test Mode: CH39: 2480MHz

B Agilent Spectrum Analyzer - Swept SA

RF 500 AC | SENSE:INT| [ ALIGN AUTO _ [04:17:13 PMMay 18, 2015
Start Freq 30.000000 MHz ) Avg Type: Log-Pwr

PNO: Close L) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 18 dB

Ref Offset 3 dB
1LD deidiv._ Ref 10.00 dBm
og

“'“ | I-!q—-l r-rnr-ln-l nll W. pl-mwlun-mw.mm-w-m-mn wm-m-m.

Sweep 3.200 ms (1001 pts)

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

[1[f[ 3201 MHz| -53.254dBm
I
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( RF 50 AC | SENSE:INT] [ ALIGN AUTO  [04:16:39 PM
Start Freq 1.000000000 GHz ) Avg Type: Log-Pwr

PNO: Close Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 18 dB

Ref Offset3 dB
1LD deidiv. Ref 10.00 dBm
og

Stop 10.000 GHz
Sweep 29.27 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

[l N [1[F] 2.476 GHz -5, 557 dBm| |
A N [1]f] 4.960 GHz 66.395dBm| |
3 I I R I

SoWO~NHO AW

4

=
@
o]

[N Agilent Spectrum Ana\yzer-s tSA
( [ SENSE:INT] [ ALIGN AUTO _ [04:16:57 PMMay 18, 2015

Start Freq 10 DOUU UUDO GHz } Avg Type: Log-Pwr
PNO: Close (5 1rig: FreeRun Avg|Hold: 201100

IFGain:Low Atten: 18 dB

Ref Offset 3 dB
10 dBJdl\r Ref 10.00 dBm

Stop 25.000 GHz
Sweep 48.80 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Sl N [1]F] 24 895 GHz -58. 254 dBm| |
[ I R I

SOWO~NOHN B W

4

=
@
o]
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FCC ID: 2AEQD-LP003

LITPro May.22, 2015
Test Mode: CHO: 2402MHz
BN Agilent Spectrum Analyzer - Swept SA
/ RF 500 AC | SENSE:INT]| | ALIGN AUTO
Start Freq 30.000000 MHz i Avg Type: Log-Pwr
PNO: Close (, ) 1'9: FreeRun Avg|[Hold:>100/100
IFGain:Low Atten: 26 dB
Ref Offset2 dB
Ref 17.00 dBm
FUNCTION | FUNCTION WIDTH
1
2
3
4
5
6
7
8
9
10
11
MSG
BE Agilent Spectrum Analyzer - Swept SA
{ RF 500 AC | SENSE:INT]| | ALIGN AUTO _ [02:22:16 PMMay 19,2015
Start Freq 1.000000000 GHz ) Avg Type: Log-Pwr
PNO: Close () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB
Ref Offset2 dB
10 dBidiv__ Ref 17.00 dBm
Log
Stop 10.000 GHz
Sweep 29.27 ms (1001 pts)
MKR MODE TRC) SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE =
fl N [1[f] = 2404GHz|  3380dBm| [ | 000000 ]
oA N [1][f]  0370GHz] 61713dBm| | [ |
- rrr - [ 7]
1
1
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BE Agilent Spectrum Analyzer - Swept SA

( RF 50 Q | SENSE:INT| | ALIGN AUTO | 02:22:32 PMMay 19, 2015
Start Freq 10.000000000 GHz ) Avg Type: Log-Pwr

PNO: Close () Trig: Free Run Avg|Hold: 25/100

IFGain:Low Atten: 26 dB

Mkr1 24,910 GHz
Rer 17.06 dBm -51.049 dBm

Test Mode: CH19: 2440MHz

BE Agilent Spectrum Analyzer - Swept SA
L RE 50 AC [ SEnsE:NT] | ALIGN AUTO __[02:21:21 PMMay 19, 2015
Start Freq 30.00 ] Avg Type: Log-Pwr
PNO: Close () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB
Ref Offset 2 dB Mkr1 960.23 MHZ
Ref 17.00 dBm -61.013 dBm

[E=EE

MKR MODE TRC| SCL|

1
2
3
4
5
6
7
8
9
0
1

-2

=
@
2]
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BE Agilent Spectrum Analyzer - Swept SA
( 0 | SENSE:INT|

| ALIGN AUTO

RF 50 G AC
Start Freq 1.000000000 GHz )
PNO: Close () Trig: Free Run
IFGain:Low Atten: 26 dB

Ref Offset 2 dB
Ref 17.00 dBm

Avg Type: Log-Pwr
Avg|Hold:>100/100

Stop 10.000 GHz
Sweep 29.27 ms (1001 pts)

MKR MODE TRC| SCL| X

(N [ 1] F]
3 I

FUNCTION FUNCTION WIDTH

o
| 2440GHg| 4612dBm| [ 000000
PN [1]f] 8.749 GHz 59916dBm| [ T 000 ]
I N A

FUNCTIONVALUE =~

[N Agilent Spectrum Analyzer - Swept SA
d

[ SENSE:INT]

| ALIGN AUTO [02:21:11 PMMay 18,2015

PNO: Close (5 1rig: FreeRun
IFGain:Low Atten: 26 dB

Ref Offset2 dB
Ref 17.00 dBm

Avg Type: Log-Pwr
Avg|Hold: 17/100

Mkr1 24.460 GHZ
-51.290 dBm

Stop 25.000 GHz
Sweep 48.80 ms (1001 pts)

MKR| MODE TRC| SCL| X

SOWO~NOHN B W

4

=
A N [1]f] 24.460 GHz 51290dBm| |
. rrr 00000

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

=
@
o]
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Test Mode:

CH39: 2480MHz

| SENSE:I

NT] [ ALIGN AUTO  [02:19:24 PM

1] RF 50 AC

Start Freq 30.000000 MHz
PNO: Close ()
IFGain:Low

Trig: Free Ru
Atten: 26 dB

Ref Offset 2 dB
Ref 17.00 dBm

Avg Type: Log-Pwr

n Avg|Hold:>100/100

Stop 1.0000 GHz
Sweep 3.200 ms (1001 pts)

MKR| MODE TRC| SCL| X

d N [1[f[  960.23 MHz]
[

=
-60.284 dBm
]

SoWO~NOHN B WK

4

FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

=
@
o]

[N Agilent Spectrum Analyzer - Swept SA
J 500 AC

[ SENSE:INT]

| ALIGN AUTO [02:18:41 PMMay 18,2015

00000 GHz
PNO: Close Ly

IFGain:Low Atten: 26 dB

Ref Offset2 dB

10 dBidiv.__ Ref 17.00 dBm
Log

Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr2 6.490 GHz
-59.633 dBm

Stop 10.000 GHz
Sweep 29.27 ms (1001 pts)

MKR| MODE TRC| SCL| X

=
1 INHEEEE 2.480 GHz -4.572 dBm
2 IIIIIE 6.490 GHz -50.633 dBm

I B

2O WO~ 0 B

4

FUNCTION

FUNCTION WIDTH FUNCTION VALUE ~ »

=
@
o]
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FCC ID: 2AEQD-LP003
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i Agilent Spectrum Ana\yzer SweptSA

Stalt Freq 10 000000000 GHz

PNO: Close ()

IFGain:Low

Ref Offset 2 dB
Ref 17.00 dBm

Start 10.000 GHz

SENSE:INT|

ALIGN AUTO

[02:19:06 PMMay 19, 2015

Trig: Free Run
Atten: 26 dB

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 32/100

Mkr1 24.835 GHz

-50.887 dBm

Stop 25.000 GHz
Sweep 48.80 ms (1001 pts)

TRACE! 4
TvPE
e LASINININEY

MKR| MODE TRC| SCL|

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE

WLL Report #15WB0304003F Rev 0

36 0f 76

© 2015 Washington Laboratories, Ltd.



NZN Labs, Inc. FCC ID: 2AEQD-LP003
LITPro May.22, 2015

4.5 AC Conducted Emission (FCC Part §15.207)

451 Limit
Frequency (MHz) Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.50-5.0 56 46
5.0-30.0 60 50

45.2 Test Instruments

Describe Manufacturer Model Number Serial Number Cal. Date Remark
SB3319 EMI Test Receiver Rohde & Schwarz ESCS30 Jan.20,2015 1 Year
SB4357 AMN Rohde & Schwarz ENV216 Jan.20,2015 1 Year

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years. (3) Calibration period 3 years.
Note: N.C.R. = No Calibration Request.

45.3 Test Procedure

The power line conducted emission measurements were performed in a shielded
enclosure. The EUT was assembled on a wooden table which is 80 centimeters high,
was placed 40 centimeters from the back wall and at least 1 meter from the sidewall.

Power was fed to the EUT from the public utility power grid through a line filter and
EMCO Model 3162/2 SH Line Impedance Stabilization Networks (LISN). The LISN
housing, measuring instrumentation case, ground plane, etc., were electrically bonded
together at the same RF potential. The Spectrum analyzer was connected to the AC line
through an isolation transformer. The 50-ohm output of the LISN was connected to the
spectrum analyzer directly. Conducted emission levels were in the CISPR quasi-peak
detection mode. The analyzer's 6 dB bandwidth was set to 9 KHz. No post-detector
video filter was used.

The spectrum was scanned from 150 KHz to 30 MHz. The physical arrangement of the
test system and associated cabling was varied (within the scope of arrangements likely
to be encountered in actual use) to determine the effect on the unit's emanations in
amplitude and frequency. All spurious emission frequencies were observed. The highest
emission amplitudes relative to the appropriate limit were measured and have been
recorded in paragraph 4.1.
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4.5.4 Test Data

The EUT LITPro complied with the FCC Part 15.207 AC Conducted Emission
requirements.

Table 13 provides the test results for AC Conducted Emission.
4.5.5 Areas of Concern

WLL Report #15WB0304003F Rev 0 38 of 76 © 2015 Washington Laboratories, Ltd.



NZN Labs,

Inc.
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Table 13: AC Conducted Emission Test Data
Standard: FCC Part 15C Line: L1
Test item: Conducted Emission Power: DC 5.0V
Model Number: LP003(U3) Temp.(C)/Hum.(%RH): 20(°C)/39%RH
Mode: Tx Mode Date: 21/05/2015
Test By: Eric Ou Yang
Description:
Level [dB ##]
80
70
i
60
M A
o I, "
W}\%M WM
30 A
r’/ W\
%
20 Mw‘w’f wrW M,Mﬂfﬁ 'ﬂwﬁ |
10 11
0
-10
150k 300k 500k M 2M  3M 5M 7M 10M 30M
Frequency [Hz]
—— MES GPS MaxPk L
——MES GPSAvg L
——LIM CE QP Mains
LIM CFE AV Mains
Quasi-Peak Averge
Frequency
(MHz) Emission Limits(dBuv) Emission Limits(dBuV)
Level Level
0.482 42.1 56.3 32.4 46.3
0.526 42.5 56.0 36.2 46.0
0.578 39.2 56.0 29.5 46.0
Line
/ / / / /
/ / / / /
/ / / / /
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Standard: FCC Part 15C Line: N
Test item: Conducted Emission Power: DC 5.0V
Model Number: LPO03(U3) Temp.(C)/Hum.(%RH): 20("C)/39%RH
Mode: Tx Mode Date: 21/05/2015
Test By: Eric Ou Yang
Description:
Level [dB %]
80
70
i
60
50
M |
40 V""V\N
. BN
™ A
20 \A’\‘“vw“’ W
10
0
-10
150k 300k 500k M 2M  3M 5M 7M 10M 30M
Frequency [HZ]
—— MES GPS MaxPk N
—— MES GPS Avg N
—— LIM CE QP Mains
LIM _CF A\/ Mains
Frequency Quasi-Peak Averge
(MHz) . — — —
Emission Level Limits(dBpV) Emission Level Limits(dBuV)
0.478 41.7 56.4 28.9 46.4
0.522 43.1 56.0 33.2 46.0
0.582 38.2 56.0 26.5 46.0
Neutral
/ / / / /
/ / / / /
/ / / / /
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Standard: FCC Part 15C Line: L1
Test item: Conducted Emission Power: DC 5.0V
Model Number: LP003(U5) Temp.(C)/Hum.(%RH): 20(°C)/39%RH
Mode: Tx Mode Date: 21/05/2015
Test By: Eric Ou Yang
Description:
Level [dB ##]
80
70
i
60
150k 300k 500k M 2M 3™ 5M 7M 10M 30M
Frequency [Hz]
—— MES GPS MaxPk L
——MES GPSAvg L
— LIM CE QP Mains
LIM CFE AV Mains
Quasi-Peak Averge
Frequency
(MHz) Emission Limits(dBuv) Emission Limits(dBuV)
Level Level
0.470 41.2 56.5 31.4 46.5
0.526 42.5 56.0 36.2 46.0
. 0.582 38.1 56.0 29.3 46.0
Line
/ / / / /
/ / / / /
/ / / / /
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Standard: FCC Part 15C Line: N
Test item: Conducted Emission Power: DC 5.0V
Model Number: LPO03(U5) Temp.(C)/Hum.(%RH): 20(°C)/39%RH
Mode: Tx Mode Date: 21/05/2015
Test By: Eric Ou Yang
Description:
Level [dB #&]
80
70
i
60
50
A //\1
40 ~W\)\'\ Mﬂ‘v v
30 J"n
4\/\-/
20
10
0
-10
150k 300k 500k M 2M  3M 5M 7M 10M 30M
Frequency [HZ]
—— MES GPS MaxPk N
—— MES GPS Avg N
—— LIM CE QP Mains
LIM CFE A\/ Mains
Frequency Quasi-Peak Averge
(MHz) . P - P
Emission Level Limits(dBpV) Emission Level Limits(dBuV)
0.482 42.1 56.3 32.7 46.3
0.526 42.4 56.0 36.5 46.0
0.582 37.9 56.0 26.7 46.0
Neutral
/ / / / /
/ / / / /
/ / / / /
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4.6 Radiated Spurious Emissions: (FCC Part §15.247(c))

Radiated emissions that fall in the restricted bands must comply with the general
emissions limits in 15.209(a).

The emissions were measured using the following resolution bandwidths:

Frequency Range Resolution Bandwidth Video Bandwidth
30MHz-1000 MHz 120kHz >30 kHz
>1000 MHz 1 MHz <30 Hz

Harmonic and Spurious emissions that were identified as coming from the EUT were
checked in Peak and in Average Mode. The high frequency, which started from 18
t026.5GHz,was pre-scan and the test result which was 20dB lower than the limit was
not reported.

Peak measurements and average measurements are made. All emissions were
determined to have a peak-to-average ratio of less than 20 dB.

4.6.1 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field
test site. The emissions from the EUT were measured continuously at every azimuth by
rotating the turntable. Receiving antennas were mounted on an antenna mast to
determine the height of maximum emissions. The height of the antenna was varied
between 1 and 4 meters. The peripherals were placed on the table in accordance with
ANSI C63.10-2009. Cables were varied in position to produce maximum emissions.
Both the horizontal and vertical field components were measured.

4.6.2 Test Data

The EUT LITPro complied with the FCC Part 15.247 Radiated Spurious Emissions
requirements.

Table 14, 15 provide the test results for Radiated Spurious Emissions.
4.6.3 Areas of Concern
None.
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Note:The duty cycle factor for calculate average level is 13.65 dB, and average limit is
20 dB blowe peak limit, so if peak measured level comply with average limit, the
average level was deemed to comply with average limit.

Duty cycle(ms)=Ton/T=)0.872-0.742)/(1.368-0.742)*100%=20.77%
Duty cycle factor=20log (1/duty cycle)=13.65

BE Agilent Spectrum Analyzer - Swept SA
7

RF 500 AC | SENSE:NT] | ALIGN AUTO
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr
PNO: Wide —+— 1rig: Free Run
IFGain:Low Atten: 20 dB

10 dBidiv. Ref 10.00 dBm
Log

Center 2.402000000 GHz

Res BW 100 kHz

MKR| MODE TRC| SCL| X Wi FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~
N [1[+t] 742.0 us 2514dBm| |
Pl N [1]t]

-20.49 dBm

L Y

-

[ SENSE:INT| [ ALIGN AUTO
Avg Type: Log-Pwr

PNO: Wide —#+— 1rig: FreeRun
IFGain:Low Atten: 20 dB

Center 2.402000000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 200.0 ms (1001 pts)

MsG 1 File <Screen_0002.png> saved

WLL Report #15WB0304003F Rev 0 44 of 76 © 2015 Washington Laboratories, Ltd.



NZN Labs, Inc.

FCC ID: 2AEQD-LP003

LITPro May.22, 2015
Table 14: Radiated Emission Test Data (Below 1GHz)
Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5V
Model Number: LP0O03(U3) Temp.('C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuV) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
- - - - - - QP H
- - - - - - QP H
- - - - - - QP H
- - - - - - QP v
- - - - - - QP
- - - - - - QP
Note: No emission found between lowest internal used/generated frequencies to 30MHz (9 kHz~30MHz).

Horizontal(30MHz-1GHz)

Level [dBe #EE. M

Frequency [H=]

so
50 |r
[
a0 I
Wil
30 it
WMNM
=le}
AN |1 WN
S ———
\'\/“/ W

1o

© som s50M ZOomM 100M 200M 300M 500M ZOoOoM 1

Frequency [Hz=]
—_— MES GPS HAa
LIM FCC ClassB F QP FCC ClassB, field strength
Vertical(30MHz-1GHz)

Level [dB #FE&E. M
so
50 |r

[
a0 I
=0 Lt
Hr
I e

>0 A s
10

© Som s50M Zomnm 100M —200M 30O0OM S500M ZOOM 1

MES GPS VA
LIM FCC ClassB F OP

FCC ClassB, field strength
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5V
Model Number: LP0OO3(U5) Temp.("C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuV) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
- - - - - - QP H
- - - - - - QP H
- - - - - - QP H
- - - - - - QP
- -- -- -- -- -- QP
- -- -- -- -- -- QP
Note: No emission found between lowest internal used/generated frequencies to 30MHz (9 kHz~1GHz).

Horizontal(30MHz-1GHz)

Frequency [Hz=]

Level [dBe &M
[STe)
50 |r
[
a0 I
=0 ke
B VY promishitet =
=20
R S
4 A
10
© 30M 50M 7ONM 100mM 200mM 300M 500M 7 OoOM 1S
Freqquency [H=]
—_—  MVES GPS HS
LIM FCC ClassB F QP FCC ClassB, field strength
Vertical(30MHz-1GHz)
Level [dB @& ]
(Sle)
50 Ir
[
a0 I
30
prefA T
|t A
-0 WA Mg Mie]
|~ ]
\/\/\VJ W
10
© zom s50M ZOomM 100mM Z0oO0M 300M 500M Zoonmnm 1S

MES GPsS VS
LINM FCC ClassB F OP

FCC ClassB, field strength
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5V
Model Number: LP003(U3&U5) Temp.('C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuV) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
- - - - - - QP H
- - - - - - QP H
- - - - - - QP H
- - - - - - QP v
- - - - - - QP
- - - - - - QP
Note: No emission found between lowest internal used/generated frequencies to 30MHz (9 kHz~1GHz).

Horizontal(30MHz-1GHz)

Level [dB ## ]

sO
o u
]
40 I
30 -
WU
N MWM
=20 i
{ AT
\\/‘/

10

© 30M 50M oMM 1.00M 200M 300M 500mM 7oomM 1S

Frequency [Hz=]
— MES A4 H
LINM FCC ClassB F O FCC ClassB, field strength
Vertical(30MHz-1GHz)

Level [dB #FE. M
SO
=o H

[
a0 I
30 e
I NN
-0 pmprn ]
/\_’_’/\/\_/\ T WW
T~ 1 \'\W-/‘M

10

© 30M 50M 7omnM 100M 200M 300M 500M 7ooM 1S

Frequency [H=]

— MES A#H \/
LIM FCC ClassB F OP

FCC ClassB, field strength
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Table 15: Radiated Emission Test Data (Above 1GHz)

Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LPO03(U3) Temp.(C)/Hum.(%RH): 26(°C)/60%RH
Mode: TXx Mode Date: 21/05/2015
Frequency: 2402MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuV/m) | (dBuV/m) (dB) H/V
4804.00 40.09 0.20 40.29 74.00 33.71 peak H
-- -- -- -- -- -- Average H
4804.00 36.78 6.15 42.93 74.00 31.07 peak \Y,
-- -- -- -- -- -- Average \%
7206.00 39.92 251 42.43 74.00 31.57 peak H
-- -- -- -- -- -- Average H
7206.00 36.05 7.01 43.06 74.00 30.94 peak \
-- -- -- -- -- -- Average \%
9608.00 43.05 4.05 47.10 74.00 26.90 peak H
-- -- -- -- -- -- Average H
9608.00 40.44 7.71 48.15 74.00 25.85 peak \%
-- -- -- -- -- -- Average \%
2402.00 78.91 0.17 79.08 -- -- peak H
2402.00 76.05 2.94 78.99 -- -- peak \%
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Horizontal

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC. 15247 AV

Levelin dBuVv/

20+ t t t t t t —t+— i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
Vertical
FCC Electric Field Strength 1-18GHz operate on 2.4GHz
90T
801
4 FCC.15.247 PK
701
E- 601
'g 1 ECC 15.247 AV
©
>
[}
—
20 } t t t t t —t— |
1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LP0O03(U3) Temp.(‘C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2440MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4880 39.45 0.41 39.86 74.00 34.14 peak H
-- -- -- -- -- -- Average H
4880 35.46 8.21 43.67 74.00 30.33 peak \%
-- -- -- -- -- -- Average \%
7320 40.19 2.69 42.88 74.00 31.12 peak H
-- -- -- -- -- -- Average H
7320 38.16 7.21 45.37 74.00 28.63 peak \%
-- -- -- - - - Average \%
9760 41.22 4.25 45.47 74.00 28.53 peak H
-- -- -- - - - Average H
9760 38.95 7.82 46.77 74.00 27.23 peak \Y
-- -- - -- -- -- Average \
2440 83.04 1.92 84.96 -- -- peak H
2440 75.06 3.01 78.07 -- -- peak \
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Levelin dBpV/

Level in dBuV/

Horizontal

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC 15247 AV

80T

2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz

Vertical

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

60T

FCC.15.247 AV

2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LP0O03(U3) Temp.(‘C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2480MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4960 39.15 0.81 39.96 74.00 34.04 peak H
-- -- -- -- -- -- Average H
4960 34.59 8.91 43.50 74.00 30.50 peak \%
-- -- -- -- -- -- Average \%
7440 40.16 2.85 43.01 74.00 30.99 peak H
-- -- -- -- -- -- Average H
7440 38.22 7.39 45.61 74.00 28.39 peak \%
-- -- -- -- -- -- Average \%
9920 42.35 4.48 46.83 74.00 27.17 peak H
-- -- -- - - - Average H
9920 39.77 7.95 47.72 74.00 26.28 peak \Y
-- -- -- - - - Average \%
2480 85.69 2.03 87.72 -- -- peak H
2480 78.67 3.09 81.76 -- -- peak \
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Horizontal

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC 15.247. AV

Level in dBuV/

18G
Frequency in Hz

Vertical

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

ECC 15.247. PK

ECC 15.247 AV

Level in dBuV/

4G 5G
Frequency in Hz

18G
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LPO03(U5) Temp.(C)/Hum.(%RH): 26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2402MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4804.00 40.01 0.20 40.21 74.00 33.79 peak
-- -- -- -- -- -- Average H
4804.00 35.15 6.15 41.30 74.00 32.70 peak \
-- -- -- -- -- -- Average \%
7206.00 41.06 251 43.57 74.00 30.43 peak H
-- -- -- -- -- -- Average H
7206.00 36.68 7.01 43.69 74.00 30.31 peak \Y
-- -- -- -- -- -- Average \%
9608.00 42.55 4.05 46.60 74.00 27.40 peak H
-- -- -- -- -- -- Average H
9608.00 36.73 7.71 43.74 74.00 30.26 peak \%
-- -- - -- -- -- Average \
2402.00 79.89 0.17 80.06 -- -- peak H
2402.00 83.46 2.94 86.40 -- -- peak \
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Horizontal

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC. 15.247 AV

Level in dBuV/

20+ t t t t t t t t t |

1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz
Vertical
FCC Electric Field Strength 1-18GHz operate on 2.4GHz
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80T
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LP0O03(U5) Temp.(‘C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2440MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4880 42.05 0.41 42.46 74.00 31.54 peak H
-- -- -- -- -- -- Average H
4880 38.61 8.21 46.82 74.00 27.18 peak \%
-- -- -- -- -- -- Average \%
7320 41.56 2.69 44.25 74.00 29.75 peak H
-- -- -- -- -- -- Average H
7320 39.01 7.21 46.22 74.00 27.78 peak \%
-- -- -- -- -- -- Average \%
9760 43.29 4.25 47.54 74.00 26.46 peak H
-- -- -- -- -- -- Average H
9760 40.18 7.82 48.00 74.00 26.00 peak \%
-- -- -- - - - Average \%
2440 79.99 1.92 81.91 -- -- peak H
2440 76.43 3.01 79.44 -- -- peak \%
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Horizontal

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC 15.247 AV

Level in dBuV/

4G 5G 6 8
Frequency in Hz

18G

Vertical

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC 15.247 AV

Level in dBuV/

18G
Frequency in Hz
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LP0O03(U5) Temp.(‘C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2480MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4960 39.66 0.81 40.07 74.00 33.93 peak H
- - - - - - - H
4960 36.67 8.91 44.88 74.00 29.12 peak \%
-- -- - - - - - vV
7440 40.16 2.85 43.01 74.00 30.99 peak H
- - - - - - - H
7440 34.25 7.39 41.64 74.00 32.36 peak \%
- - - - - - - \V;
9920 40.95 4.48 45.43 74.00 28.57 peak H
- - - - - - - H
9920 35.87 7.95 43.82 74.00 30.18 peak \Y
- - - - - - - \V;
2480 79.93 2.03 81.95 -- -- peak H
2480 76.05 3.09 79.14 -- -- peak \
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Horizontal

FCC Electric Field Strength 1-18GHz operate on 2.4GHz
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LP0O03(U3&U5) Temp.(‘C)/Hum.(%RH):  26(°C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2402MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4804.00 41.23 0.20 41.43 74.00 33.79 peak H
- - - - - - - H
4804.00 36.77 6.15 42.92 74.00 32.70 peak \%
- - - - - - - \V;
7206.00 36.83 251 39.34 74.00 34.66 peak H
- - - - - - - H
7206.00 33.19 7.01 40.20 74.00 33.80 peak \Y
-- - - - - - - vV
9608.00 41.55 4.05 45.60 74.00 28.40 peak H
-- - - - - - - H
9608.00 37.77 7.71 45.48 74.00 28.52 peak \
-- - - - - - - vV
2402.00 84.11 0.17 84.28 -- -- peak H
2402.00 77.29 2.94 80.23 -- -- peak \%
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Horizontal

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC.15.247 AV

Level in dBpV/

18G

Frequency in Hz

Vertical

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

FCC 15.247 PK

ECC.15.247 AV

Level in dBuV/

Frequency in Hz
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LP003(U3&U5) Temp.('C)/Hum.(%RH):  26(C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2440MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4880 41.33 0.41 41.74 74.00 32.26 peak H
- - - - - - - H
4880 39.25 8.21 47.46 74.00 26.54 peak \Y
- - - - - - - \Vi
7320 39.92 2.69 42.61 74.00 31.39 peak H
- - - - - - - H
7320 36.03 7.21 43.24 74.00 30.76 peak \
- - - - - - - V]
9760 40.15 4.25 44.4 74.00 29.60 peak H
- - - - - - - H
9760 37.72 7.82 45.54 74.00 28.46 peak \%
- - - - - - - vV
2440 78.15 1.92 80.07 -- -- peak H
2440 74.91 3.01 77.92 -- -- peak \%
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LITPro May.22, 2015
Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 5.0V
Model Number: LP003(U3&U5) Temp.('C)/Hum.(%RH):  26(C)/60%RH
Mode: Tx Mode Date: 21/05/2015
Frequency: 2480MHz Test By: Eric Ou Yang
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuVv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) H/V
4960 38.15 0.81 38.96 74.00 35.04 peak H
- - - - - - - H
4960 36.22 8.91 45.13 74.00 28.87 peak \
- - - - - - - \Vi
7440 38.15 2.85 41.00 74.00 33.00 peak H
- - - - - - - H
7440 35.11 7.39 42.50 74.00 31.50 peak \%
- - - - - - - V]
9920 41.62 4.48 46.10 74.00 27.90 peak H
- - - - - - - H
9920 37.79 7.95 45.74 74.00 28.26 peak \%
- - - - - - - vV
2480 79.51 2.03 81.54 -- -- peak H
2480 75.38 3.09 78.47 -- -- peak \Y
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4.7 Band Edge Measurements (Conducted)

Conducted band edge measurements at 2390MHz and 2483MHz were made with the
unit transmitting in the low end of the channel range and the high end closest to the
restricted bands respectively. The emissions were made on the shielding room and the
table lists the corrected levels of the emissions at the band edge for comparison to the
limit.

4.7.1 Test Data

The EUT LITPro complied with the FCC Part 15.247 Conducted band edge
emissions requirements.

Table 16 and 17 provides the test results for Conducted band edge emissions.
4.7.2 Areas of Concern
None.
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Table 16: Band Edge Measurements for U3 (Conducted)
Test Mode:CHO: 2402MHz

BE Agilent Spectrum Analyzer - Swept SA
| ___RF 509 _AC | [ SENSE:INT ALIGN AUTO
Start Freq 2.310000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (4 1rig: Free Run Avg|Hold:>100/100
5 -
IFGain:Low Atten: 18 dB

Ref Offset 3 dB
Ref 10.00 dBm

Stop 2.40500 GHz
Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL X ] FUNCTION FUNCTIOM WIDTH FUNCTION VALUE =+
g N [1[f]  2401865GHz|  3708dBm| | [ |
| N [1[f]  2390000GHz| 66862dBm[ | [ |

[ N [1[f]  2400000GHz| 46398dBm| [ [ |
[ N [1[f] 2369755GHz|  -60589dBm| [ 0 [ @@ |
1
[ [ |

Sowo~NInEW

2

Test Mode:CH39: 2480MHz

BN Agilent Spectrum Analyzer -
RF Q  AC SENSE:INT| ALIGN AUTO
Start Freq 2.477000000 GHz ) Avg Type: Log-Pwr
] Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 18 dB

Auto Tune
Mkr3 2.500 000 GHZ
Ref Offset 3 dB
Ref 10.00 dBm -67.580 dBm

Center Freq
2493500005 GHz

StartFreq
2.477000000 GHz

Stop Freq
2510000010 GHz

Stop 2.51000 GHz CF Step
Sweep 1.000 ms (1001 pts) 3.300001 MHz

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~ =
jl N [1[f]  2479739GHz| 6741dBm[ | [ |
)d N [1[f] 2483500GHz[ 53321dBm[ | [ |
Sl N [1[f]  2500000GHz| 67580dBm[ [ [ | Freq Offset

- rrr v 1] 0 Hz
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Table 17: Band Edge Measurements for U5 (Conducted)
Test Mode:CHO: 2402MHz

Bl Agilent Spectrum Analyzer - Swept SA o]
SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB

Ref Offset 2 dB
10 deidiv.  Ref 17.00 dBm
og

Stop 2.40500 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MKR MODE TRC| SCL| X Y
(0 N [1[f| = 2401865GHz|  -3.447 dBm|
)} N |1 f|  2400000GHz| 45514 dBm|
2.390 000 GHz
2.399 300 GHz

Test Mode:CH39: 2480MHz

BE Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO [02:13:34 PMMay 19, 2015
Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB

Auto Tune
Mkr1 2.479 739 GHZ
Ref 17,00 dBm -4.651 dBm

Center Freq
2.493500000 GHz

StartFreq
2.477000000 GHz

Stop Freq
2510000000 GHz

Stop 2.51000 GHz CF Step
Sweep 1.000 ms (1001 pts) 3300000 MHz

MKR| MODE TRC| SCL| X ¥i FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N [1]F] 2.479 739 GHz 4651dBm[ [ 000000 [ 00|
2 NEEEEX 2.483 500 GHz 51577dBm[ [ T 0000000000 ]
3 IIIIIE 2.500 000 GHz 61348dBm| | [ Freq Offset

. ]

0 Hz
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4.8 Band Edge Measurements (Radiated)

Radiated band edge measurements at 2390MHz and 2483MHz were made with the unit
transmitting in the low end of the channel range and the high end closest to the restricted bands
respectively. The emissions were made on the 966 Semi-Chamber. Use (resolution bandwidth
(RBW) = 1 MHz, video bandwidth (VBW) = 1 MHz for peak levels and RBW = 1 MHz and

VBW = 10 Hz for average levels).

4.8.1 Test Data
The EUT LITPro complied with the FCC Part 15.247 Radiated band edge emissions requirements.

Table 18 19 and 20 provides the test results for Radiated band edge emissions.
4.8.2 Areas of Concern

None.
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Table 18: Band Edge Measurements for U3 (Radiated)

FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
T 2.402311500 GHz
90+ 85.687 dBpV/
80T
4 FCC 15.247 PK
Z o1
T E=
2402/H =
S 60T
3 1 FCC 15.247
50T ’
407
30 t t t t t t t t T !
2310 2320 2340 2360 2380 2405
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
90T
2.402197500 GHz
B 79.744 dBpV/
80T
1 ECC.15.2471PK
2 70t
© -
2402/V =
g ot
' 1 FCC-15.2 V
50T l
40T
30 t t t t t t t t —
2310 2320 2340 2360 2380 2405
Frequency in MHz
Frequency Result Limit Margin
Antenna Remark
(MH2) (dBuV/m) (dBuV/m) (dB)
2399.2 45.33 74 28.67 H Peak
- -- - - H Average
2390.1 44.03 74 29.97 \% Peak
- - - - \Y Average
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Nixon, Inc.

FCC ID: 2AEQD-LP003

LITPro Jan.02, 2015
FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
T2.479660800 GHz
90+ 84.937 dBuV/
80T
J ECC 15.247 PK
;3 70+
2480/H s ok
A 1 FCC 15.247 AV
50+
40T
30 t t t t t t t t t t t t {
2478 2480 2485 2490 2495 2500 2505 2510
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
90-42:479718400 GHz
| 81.713dBuVv/
I A
1 FCC 15.247 PK
g
2480V <
S 60T
5 4 ECC 15.247 AV
50+
40T
30 t t t t t t t t t t t t {
2478 2480 2485 2490 2495 2500 2505 2510
Frequency in MHz
Frequency Result Limit Margin
Antenna Remark
(MHz) (dBuV/m) (dBuV/m) (dB)
2483.5 44.06 74 29.94 H Peak
- -- - - H Average
2483.5 43.01 74 30.99 \% Peak
- -- -- - \% Average
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Table 19:Band Edge Measurements for U5 (Radiated)

FCC Electric Field Strength 2.4GHz Bandedge-PK

100T
90+ 2.402007500 GHz
1 82.125 dBpV/
80T
L FCC 15.2417lPK
S
§ 70:
2402/H =
S 60T
3 L Ecc.15.247 AV
50T
40T
30 t t t t t t } } —
2310 2320 2340 2360 2380 2405
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
90+ 2.402007500 GHz
1 82.574 dBuV/
80T
L FCC 15.247\PK
B
2 70T
© =
2402/V FE)
g v
30 t t T T T t T T —
2310 2320 2340 2360 2380 2405
Frequency in MHz
Frequency Result Limit Margin
Antenna Remark
(MHz) (dBuVv/m) (dBuv/m) (dB)
2399.2 55.02 74 18.98 H Peak
2390.2 41.37 54 12.63 H Average
2390.1 53.12 74 20.88 \Y Peak
- -- - - \Y Average
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FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
90T 2479654400|GHz
+ 261 dBuY/
80T
L ECC 15.247 PK
s
é. 70':
2480/H 3 ook
3
3 ] ECC 15.247 AV
50-‘
40T
30 t t t t t t t t t t t t i
2478 2480 2485 2490 2495 2500 2505 2510
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
90T
+ 79580800|GHz
?}ﬁm dBpy/
80T
s ECC 15.247 PK
>
g7
2480/V s 1
2 60
3 1 ECC 15.247 AV
50-{
40T
30 t t t t t t t t t t t t 1
2478 2480 2485 2490 2495 2500 2505 2510
Frequency in MHz
Frequency Result Limit Margin
Antenna Remark
(MH2) (dBuV/m) (dBuV/m) (dB)
2483.5 46.02 74 27.98 H Peak
-- - -- - H Average
2483.5 41.25 74 32.75 \Y Peak
-- - -- - \% Average
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Table 20:Band Edge Measurements for U3&U5 (Radiated)
FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
T 2.404221000 GHz
90T 84.249 dBuV/
80T ﬁ(
1 FCC 15.247 |
S
§ 70:
2402/H =
S 60T
et 1 ECC 15.247]AV
50T
40_MWMMMW
30 t t t t t } } } —
2310 2320 2340 2360 2380 2405
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
90T
1 2.403793500 GHz
77.907 dBuV/
80T
1 FCC 15.247
Z 70t
© =
2402/V £
o 60T
3 1 FCC 15.2471AV
50T
40T
30 t T T T t T t T —
2310 2320 2340 2360 2380 2405
Frequency in MHz
Frequency Result Limit Margin
Antenna Remark
(MHz) (dBuVv/m) (dBuv/m) (dB)
2399.2 46.78 74 27.22 H Peak
-- -- -- -- H Average
2390.1 43.15 74 30.85 \Y Peak
-- -- -- -- \Y Average
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FCC Electric Field Strength 2.4GHz Bandedge-PK
100T
21479560800 GH
90233.362 dBuV/ i
80T
FCC 15.247 PK
% 701
2480/H 3 oo}
3 L ECC 15,247 AV
sou
4071
30+ t t t t t t t t t t t |
2477 2480 2485 2490 2495 2500 2505 2510
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-PK
1007
90T
479884200 GHz
80774.968 dBpV/
L ‘ FCC 15.247 PK
E. 70T
2480/V T
T 60T
S L ECC 15.247 AV
401
30+ t t t t t t t t t t t {
2477 2480 2485 2490 2495 2500 2505 2510
Frequency in MHz
Frequency Result Limit Margin
Antenna Remark
(MHz) (dBuv/m) (dBuv/m) (dB)
2483.5 47.16 74 26.84 H Peak
-- - -- - H Average
2483.5 44.49 74 29.51 \Y Peak
-- - -- - \% Average
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4.9 Antenna Requirement
Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used with
the device.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

Refer to statement below for compliance

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The Bluetooth antenna is an PIFA antenna and the maximum antenna gain of BT used was -4.5 dBi.
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