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EXHIBIT 1. INTRODUCTION

1.1 - Scope
References: FCC Part 15, Subpart C, Section 15.247
) RSS GEN issue 3 and RSS 210 issue 8 Annex 8
FCC : Telecommunication — Code of Federal Regulations,
Title: CFR 47, Part 15.

IC : Low-power License-exempt Radio-communication

Devices (All Frequency Bands): Category | Equipment

To gain FCC and IC Certification Authorization for Low-
Power License-Exempt Transmitters.

Radiated Measurements were conducted in accordance
with American National Standards Institute ANSI C63.4 —
American National Standard for Methods of Measurement
of Radio-Noise Emissions from Low-Voltage Electrical and

Purpose of Test:

Test Procedures:

Electronic Equipment in the Range of 9 kHz to 40 GHz.
Environmental Classification: Residential
1.2 - Normative References
Publication Year Title
47 CFR, Parts 0-15 (FCC) 2013 Code of Federal Regulations -
Telecommunications
Low-power License-exempt Radio-
RSS 210 Issue 8 Annex 8 2010-12 communication Devices (All Frequency Bands):
Category | Equipment
American National Standard for Methods of
Measurement of Radio-Noise Emissions from
AN Els8s, AL Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz.
ANSI 63.10 2009 Amencarj National _Standard F_or Testing
Unlicensed Wireless devices.
ECC DA 00-705 2000 Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems.

Prepared For: Nikon Metrology

Model #: E0159-MOD

LS Research, LLC

Report # 313179 B

Serial #: SN081201,
010502

Template: 15.247 FHSS template

LSR Job #: C-1818

Customer FCC |ID#:

Page 4 of 48




1.3 - LS Research, LLC Test Facility

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) as
conforming to ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration and
Testing Laboratories”.

LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless otherwise
noted. Accreditation status can be verified at A2LA’s web site: www.a2la.net.

1.4 - Location of Testing

All testing was performed at the following location utilizing the facilities listed below, unless
otherwise noted.

LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA,

List of Facilities Located at LS Research, LLC:

Compact Chamber
Semi-Anechoic Chamber
Open Area Test Site (OATS)

1.5 - Test Equipment Utilized

A complete list of equipment utilized in testing is provided in Appendix A of this test report.
Calibration dates are indicated in Appendix A. All test equipment is calibrated by a calibration
laboratory accredited to the requirements of ISO/IEC 17025, and traceable to Sl standards.
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EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 - Client Information

Manufacturer Name: Nikon Metrology Canada Inc.

Integrated Systems and Technologies

Address: 13-55 Fleming Dr., Cambridge, Ontario, Canada

Contact Name: Chris Cartile

2.2 - Equipment Under Test (EUT) Information
The following information has been supplied by the applicant.

Product Name: E0150-MOD

Model Number: E0150-MOD

Serial Number:

SN081201, 010502

2.3 - Associated Antenna Description

The antenna associated with the module is an Ethertronics Prestta™ WLAN Embedded Antenna.
The antenna is a multi-band antenna that operates in the 2.4GHz, 4.9GHz, 5.2GHz and the 5.8GHz
bands.

The antenna performance is as listed:

WLAN a/b/g/n + Japan 2.390-2.490 | 4.900-5.100 5.150-5.350 5.70-5.900
Antenna (GHz) b, g Japan a a
Peak Gain -0.6dBi 2.5dBi 4.5dBi 3.5dBi
Average Efficiency 55% 71% 75% 65%
VSWR Match 3.0:1 max 2.5:1 max 2.5:1 max 3.0:1 max
Feed Point Impedance 50 Q unbalanced (other if required)
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2.4 - EUT’S Technical Specifications

EUT Frequency Range (in MHz)

2402 MHz to 2480MHz

RF Power in Watts

[X] Conducted Measurement
|:| EIRP

Minimum(Watts):

GFSK =0.0083
EDR 2 = 0.0085
EDR 3 = 0.0097

Maximum(Watts):

GFSK = 0.0086
EDR 2 = 0.0087
EDR 3 =0.0102

Occupied Bandwidth (99% and 20dB)

20dB (kHz):
GFSK = 884

EDR2 = 1380
EDR3 = 1380

99%(kHz):
GFSK =857
EDR2 = 1220
EDR3 = 1220

Type of Modulation

GFSK, QPSK

Emission Designator

GFSK: 857kFXD
EDR2: 1M22FXD
EDR3: 1M22FXD

Transmitter Spurious (worst case radiated) at
3 meters

47.6 dBpV/m at 3m at 4960 MHz

Stepped (Y/N)

N

Step Value:

N/A

Frequency Tolerance %, Hz, ppm

Better than 100 ppm

Antenna Information

Detachable/non-detachable

Yes

Isolated Magnetic Dipole stamped

Type metal antenna ™.
Gain -0.6
EUT will be operated under FCC Rule Part(s) | Title 47 part 15.247
EUT will be operated under RSS Rule Part(s) RSS 210
Modular Filing [ ] Yes X] No
Portable or Mobile? Portable
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2.5 - Product Description

The module is a multi-standard module with support for WLAN (802.11 a/b/g/n), Bluetooth 2.1+EDR

and Bluetooth 4.0 (LE).

Proprietary LS Research software was used to control functionality of the module. The test

softwares are:

1. TiWiWLAN eval tool V2.1.0.0 for controlling WLAN functions.
2. TiWi BT Eval tool 930-0030-R4.0 for controlling Bluetooth functions.
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EXHIBIT 3. EUT OPERATING CONDITIONS &

CONFIGURATIONS DURING TESTS

3.1 - Climate Test Conditions

Temperature: 70-71° F
Humidity: 34-38%
Pressure: 729-742mmHg

3.2 - Applicability & Summary Of EMC Emission Test Results

FCC and IC Paragraph Test Requirements Compliance
(Yes/No)
FCC : 15.207 . .
IC - RSS GEN sect. 7.2.2 Power Line Conducted Emissions Measurements Yes
FCC : 15.247 (a)(1) .
IC : RSS 210 A8.1 (a) 20 dB Bandwidth Yes
FCC :15.247(b) & 1.1310 :
IC : RSS 210 A8.4 Maximum Output Power Yes
FCC : 15.247(i), 1.1307,
1.1310, 2.1091 & 2.1093 RF Exposure Limit Yes
IC : RSS 102
FCC :15.247(d) RF Conducted Spurious Emissions at the Transmitter Yes
IC : RSS 210 A8.5 Antenna Terminal
FCC:15.247 (a)(1)(iii) : .
IC: RSS 210 (b) Carrier Frequency Separation Yes
FCC:15.247 (a)(1)(i),(ii), (iii) :
IC: RSS 210 (c),(d).(e) Number of hopping channels Yes
FCC:15.247 (a)(1)(i),(ii),(iii) . :
IC: RSS 210 (c),(d).(e) Time of occupancy (Dwell Time) Yes
FCC : 15.247(b)
IC : RSS 210 A8.2(b), Transmitter Radiated Emissions in the restricted bands Yes
section 2.2, 2.6 and 2.7

3.3 - Modifications Incorporated In The EUT For Compliance Purposes

X] None

[] Yes (explain below)

3.4 - Deviations & Exclusions From Test Specifications

Xl None

[] Yes (explain below)
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EXHIBIT 4. DECLARATION OF CONFORMITY

The EUT was found to MEET the requirements as described within the specification of FCC Title
47, CFR Part 15.247, and Industry Canada RSS-210, Issue 8 (2010), Annex 8 (section 8.1).

Note: If some emissions are seen to be within 3 dB of their respective limits; as these levels are
within the tolerances of the test equipment and site employed, there is a possibility that this unit, or
a similar unit selected out of production may not meet the required limit specification if tested by
another agency.

LS Research, LLC certifies that the data contained herein was taken under conditions that meet or
exceed the requirements of the test specifications. The results in this Test Report apply only to the
item(s) tested on the above-specified dates. Any modifications made to the EUT subsequent to the
indicated test date(s) will invalidate the data herein, and void this certification.
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EXHIBIT 5. RADIATED EMISSIONS TEST

5.1 - Test Setup

The test setup was assembled in accordance with ANSI C63.4 per the requirements of Title 47,
CFR FCC Part 15 and RSS GEN. The EUT was placed on an 80cm high non-conductive pedestal,
centered on a flush mounted 2-meter diameter turntable inside a 3 meter Semi-Anechoic, FCC
listed Chamber.

The EUT was operated in continuous transmit modulated mode for final testing. The EUT is
powered via a bench DC supply.

Using the LS Research ‘TiWi Bluetooth Eval Tool’, the test sample was operated on one of three (3)
standard channels: low (2402 MHz), middle (2440 MHz) and high (2480 MHZz) to comply with FCC
Part 15.31(m).

5.2 - Test Procedure

Radiated RF measurements were performed on the EUT in a 3 meter Semi-Anechoic, FCC listed
Chamber. The frequency range from 30 MHz to 25000 MHz was scanned and investigated. The
radiated RF emission levels were manually noted at the various fixed degree settings of azimuth on
the turntable and antenna height. The EUT was placed on a non-conductive pedestal in the 3
meter Semi-Anechoic Chamber, with the antenna mast placed such that the antenna was 3 meters
from the EUT. A Biconical Antenna was used to measure emissions from 30 MHz to 200 MHz, and
a Log Periodic Antenna was used to measure emissions from 200 MHz to 1000 MHz. A Double-
Ridged Waveguide Horn Antenna was used from 1 GHz to 18 GHz while a standard gain horn
antenna was used in the 18 GHz to 25 GHz range. The maximum radiated RF emissions between
30 MHz to 4 GHz were found by raising and lowering the sense antenna between 1 and 4 meters in
height, using both horizontal and vertical antenna polarities. Between 4 GHz to 25 GHz, the sense
antenna was raised and lowered between 1 and 1.8 meters in height.

The EUT was positioned in 3 orthogonal orientations.
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5.3 - Test Equipment Utilized

A list of the test equipment and antennas utilized for the Radiated Emissions test can be found in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. All
calibrations of the antennas used were performed at a calibration laboratory accredited to 1SO
17025, and are traceable to Sl standards. In addition, the Connecting Cables were measured for
losses using a calibrated Signal Generator and an EMI Receiver. The resulting correction factors
and the cable loss factors from these calibrations were entered into the EMI Receiver database. As
a result, the data taken from the EMI Receiver accounts for the antenna correction factor as
well as cable loss or other corrections, and can therefore be entered into the database as a
corrected meter reading. The EMI Receiver was operated with a resolution bandwidth of 120 kHz
for measurements below 1 GHz (video bandwidth of 300 kHz), and a bandwidth of 1 MHz for
measurements above 1 GHz (video bandwidth of 1 MHz).

5.4 - Test Results

The EUT was found to MEET the Radiated Emissions requirements of Title 47 CFR, FCC Part
15.247 and Canada RSS-210, Issue 8 (2010), Annex 8 for an FHSS transmitter. The frequencies
with significant RF signal strength were recorded and plotted as shown in the Data Charts and
Graphs.
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5.5 - Calculation of Radiated Emissions Limits and reported data

Reported data:

For both fundamental and spurious emissions measurement, the data reported includes all
necessary correction factors. These correction factors are loaded onto the EMI receiver when
measurements are performed.

Reported Measurement data = Raw receiver measurement (dBuV/m) + Antenna correction
Factor + Cable factor (dB) + Miscellaneous factors when applicable (dB) — amplification
factor when applicable (dB).

Generic example of reported data at 200 MHz:

Reported Measurement data = 18.2 (raw receiver measurement) + 15.8 (antenna factor) + 1.45
(cable factor) = 35.45 (dBuV/m).

As specified in 15.247 (d) and RSS 210 A8.5, radiated emissions that fall within the restricted band
described in 15.205(c) for FCC and section 2.2 of RSS 210 for IC, must comply with the general
emissions limit.

The following table depicts the general radiated emission limits above 30 MHz. These limits are
obtained from Title 47 CFR, Part 15.209, for radiated emissions measurements. These limits were
applied to any signals found in the 15.205 restricted bands. The mentioned limits correspond to
those limits listed in RSS GEN.

Frequency 3 m Limit 3 m Limit 1 m Limit
(MHz) uv/m (dBpV/m) (dBuv/m)
30-88 100 40.0 -
88-216 150 43.5 -

216-960 200 46.0 -

960-24,000 500 54.0 63.5

Sample conversion of field strength (uV/m to dBuV/m):
To convert 100 uV/m to dBuV/m,

dBuV/m = 20 log 1 (100)= 40 dBuV/m (from 30-88 MHz)
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5.6 - Radiated Emissions Test Data Chart

Manufacturer: Nikon Metrology, Inc
Date(s) of Test: Oct 29" to 31% 2013
Project

Engineer(s):

Khairul Aidi Zainal

Test Engineer(s):

Khairul Aidi Zainal

Voltage:

3.6 VDC

Operation Mode:

continuous transmit, modulated

Environmental

Conditions in the Temperature: 70-71F

Relative Humidity: 34-38%

Lab:
EUT Power: Single Phase 120VAC 3 Phase VAC
' X | Battery Other: Bench DC supply
EUT Placement: X 80cm non-conductive 10cm Spacers
pedestal

3 Meter Semi-Anechoic

EUT Test Location: | X . 3/10m OATS
FCC Listed Chamber
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: X | Peak X | Quasi-Peak X | Average
Table of emissions other than harmonics of the transmitter.
X . Peak Q.Peak Average Peak Q.Peak Average
Y Antenna | EUT Height AZITUth d Peak dQ.Peak dAverage limit limit limit margin margin margin Notes
L) () 0 (dBuV/m) | (dBRV/m) | (dBUV/m) | o | (dBuv/m) | (dBuv/m) | (dB) (dB) (dB)
300.0 H VvV | 1.00 0 23.3 17.8 11.3 N/A 46.0 N/A N/A | 28.2 N/A 1
933.1 H \% 1.00 0 33.1 27.6 20.9 N/A 46.0 N/A N/A 18.5 N/A 1
210.4 \Y V | 1.00 | 150 24.5 19.1 10.6 N/A 40.0 N/A N/A | 20.9 N/A
133.0 H \% 1.00 0 28.5 22.4 16.4 N/A 43.0 N/A N/A 20.6 N/A 1
85.5 \Y VvV | 1.00 0 35.5 30.6 21.8 N/A 40.0 N/A N/A 9.4 N/A
130.4 \ \% 1.00 313 29.9 24.5 17.8 N/A 40.0 N/A N/A 15.5 N/A 2
Notes:

1. Measurements of system noise floor
2. Emission does not change with channel. May be a function of the power supply used.
3. Measurement above 4 GHz performed at 1m separation distance.
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RADIATED EMISSIONS DATA CHART (continued)

The following table depicts the level of significant radiated harmonic emissions of channel 2402

MHz:
Frequency Height Azimuth Pea'k A"? Avg Limit Margin Antenna EUT
(MHz) (m) (degree) XLl XLl (dBuvV/m) (dB) Polarit orientation
& (dBuV/m) | (dBuV/m) H ¥
4804 1.00 297 55.1 47.8 63.5 15.8 Horizontal Side
12010 1.00 131 55.3 44.9 63.5 18.6 Horizontal Flat
19216 1.00 53 54.0 42.2 63.5 21.3 Horizontal Side

The following table depicts the level of significant radiated harmonic emissions of channel 2440

MHz:

Frequency Height Azimuth R:ae:il:lg Re:‘;?ng Avg Limit Margin Antenna EUT
(MHz) (m) (degree) (dBpv/m) | (dBuv/m) (dBuv/m) (dB) Polarity orientation
4880 1.03 299 57.4 54.4 63.5 9.1 Horizontal Side
7320 1.06 54 55.7 50.8 63.5 12.7 Horizontal Flat
12200 1.00 135 60.6 52.8 63.5 10.7 Horizontal Flat
19520 1.00 291 53.1 41.1 63.5 22.4 Horizontal Side

The following table depicts the level of significant radiated harmonic emissions of channel 2480

MHz in the restricted band:

Frequency Height Azimuth R:ae:il:\g Reg‘tli?ng Avg Limit Margin Anten'na ' EUT.
(MHz) (m) (degree) (dBpv/m) | (dBuv/m) (dBuv/m) (dB) Polarity orientation
4960 1.14 37 60.0 57.1 63.5 6.4 Horizontal Vertical
7440 1.00 32 51.7 44.7 63.5 18.8 Horizontal Vertical
12400 1.00 44 55.8 44.5 63.5 19.0 Vertical Flat
19840 1.00 288 50.6 39.1 63.5 24.4 Horizontal Side
22320 Note 3 63.5

Notes:

1. Measurements above 4 GHz were made at 1 meter separation distance from the EUT.
2. Refer to exhibit 5.5 on explanation of how data is reported.
3. Measurements of system noise floor
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5.8 - Screen Captures of Radiated emissions.

The screen captures represent worst case emissions.

30MHz to 200MHz, 3m distance

Agilent 16:39:88 Oct 29, 2813 R T | Trace Agilent 10:36:23 Oct 29, 2013 R T | Peak Search
EI Peak:27.41 dBull/mPresel: ZT”"’% v NI Peak:2 i Presel: Next Peak
0p: 21.96 dBul!/m Inout: RF Path: Filter z OF: z m Inout: RE Path: Filter
EMI Awg: 15.28 dBuV/m Atten: 18 dB  Gain: ON 1 m Atten: 18 dB  Gain: ON

Clear Hrite Marker 85.240000 M Next Pk Right
Max Hold Next Pk Left
Min Hold Min Search
View Pk-Pk Search
Blank Mkr 3 CF
More More
120 kiiz U 2 Swesp 94.96 1 ) i ora SPR) 128 kilz 8 ) i ora
Copyright 2000-2009 Agilent Technologies
Horizontal Polarization Vertical Polarization
200MHz to 1000MHz, 3m distance
3 Agilent 19:09:35 Oct 25, 2013 R T | Marker Fectn Agilent 10:26:28 Oct 25, 2013 R T | Trace
Meas At Mkr EN Peak: /A Presel: 159'92“ "grkez 2Tra°§
: Inout: RF Path: Filter | £ £
EMI Aug: MN/R Atten: @ dB  Gain: ON
Marker Noise Clear Hrite
#ftten 18 dB

Band/Intvl
Eorer Max Hold
Min Hold
Function Dff. View

Measure at
Marker Blank
More
1of 2

Horizontal Polarization

Vertical Polarization
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1000MHz to 2390MHz, 3m distance

Agilent 15:07:56 Oct 29, 2013 R T | Peak Search

Heas At Mkr EM Peak:37. Presel: Next Peak

.22 GHz  QP: 2. Input: RF Path: Bypass
Emissions EMI Avg: 24, JE
Marker 2.244500000 Next Pk Right
Next Pk Left
Min Search

PK-Pk $Search

Mkr 5 CF

More:
1 of 2

sUBH 1 kHz
File Operation Status, C:\A3HORN12.ANT file loaded
(Reduced video Bandwidth)

2310MHz to 2390MHz, 3m distance

Agilent 15:69:49 Oct 29, 2913 R T |PeakSearch Agilent 15:68:58 Oct 29, 2913 R T |PeakSearch

Presel: Next Peak 137, Presel: Next Peak
Input: RF Path: Bypass i . Input: RF Path: Bypass

Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Hin Search Hin Search

Pk-Pk Search Pk-Pk Search

Mkr 5 CF Mkr 5 CF
More More
i z 1of 2 ) . z 1of 2
) 1 M : 410 ]
File Operation $tat Hi NT loaded e Operation Status RN12.ANT file loaded

Peak Average

2390 to 2404.5 MHz, 3m distance
Agilent 15:06:13 Oct 29, 2013 R T [PeakSearch

Presel: Next Peak
Input: RF Path: Bypass

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More:
1of2

1 Y g )
Note: Fundamental Emission included in capture to determine -20 dBc requirement at bandedge
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2500 to 4000 MHz, 3m distance
¢ Agilent 16:32:26 Oct 18, 2013 R T [PeakSearch

Presel: Next Peak
Input: RF Path: Bypass

Next Pk Right:

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

More:
1of2

4R C 1 MHz #YBH 1 kHz Sweep 1.
File Operation $tatus, C:\A3HORN12.ANT file loaded
(Reduced video Bandwidth)

Note: The range 2483.5 to 2500 MHz is in section 8 of this report (band-Edges)

4000 MHz to 25000 MHz, 1m distance.

Agilent 15:35:48 Oct 38, 2013 R T | Trace Agilent 20:30:37 Oct 31, 2613 | Marker
' ' Trace Atten B 4B ) Select Marker
2 3 1 2 3 4
Clear Hrite Normal
Max Hold Delta
Delta Pair
Min Hold . Ref(Trackmg RefA)
View 53 F Span Spa%
Blank A
Hore - i I
Tochnologios
4000 MHz to 18000 MHz 18000 MHz to 25000 MHz
(Reduced video Bandwidth)
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE

6.1 Test Setup
The test area and setup are in accordance with ANSI C63.4 per Title 47 CFR, FCC Part 15, and

RSS GEN. The EUT was placed on a non-conductive wooden table, with a height of 80 cm above
the reference ground plane. The EUT was connected to a USB port of a generic laptop and set to
transmit. The Generic laptop power supply was then plugged into a 50Q (ohm), 50/250 pH Line
Impedance Stabilization Network (LISN). The AC power supply of 120V was provided via an
appropriate broadband EMI Filter, and then to the LISN line input. Final readings were then taken
and recorded. After the EUT was setup and connected to the LISN, the RF Sampling Port of the
LISN was connected to a 10 dB Attenuator-Limiter, and then to EMI receiver System. The EMCO
LISN used has the ability to terminate the unused port with a 50Q (ohm) load when switched to
either L1 (line) or L2 (neutral).

6.2 Test Procedure

The EUT was investigated in continuous modulated transmit mode for this portion of the testing.
The appropriate frequency range and bandwidths were selected on the EMI Receiver, and
measurements were made. The bandwidth used for these measurements is 9 kHz, as specified in
CISPR 16-1, Section 1, Table 1, for Quasi-Peak and Average detectors in the frequency range of
150 kHz to 30 MHz. Final readings were then taken and recorded.

This test was performed on the EUT while it was powered using an off-the-shelf wall AC to
DC power supply. The DC power supply is a CUI Stack class 2 transformer model number
41-9-650D which outputs 9VDC, 650mA. The 9 VDC was then regulated (Onsemi RB850) to
3.3 VDC.

6.3 Test Equipment Utilized

A list of the test equipment and accessories utilized for the Conducted Emissions test is provided in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers.
Calibrations of the LISN and Limiter were performed at an IEC/ISO 17025 accredited calibration
laboratory, traceable to Sl standards. All cables are calibrated and checked periodically for
conformance. The emissions are measured on the EMI System, which has automatic correction for
all factors stored in memory and allows direct readings to be taken.

6.4 Test Results

The EUT was found to MEET the Conducted Emission requirements of FCC Part 15.207 and RSS
GEN 7.2.2 for Conducted Emissions for an Intentional Radiator. See the Data Charts and Graphs
for more details of the test results.
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6.5 FCC Limits of Conducted Emissions at the AC Mains Ports

Frequency Range Class B Limits (dBuV) Measuring
(MHz) Quasi-Peak Average Bandwidth
0.150 -0.50 * 66-56 56-46 RBW = 9 kHz
0.5-5.0 56 46 VBW 2 9 kHz for QP
5.0-30 60 50 VBW = 1 Hz for Average

* The limit decreases linearly with the
logarithm of the frequency in this range.
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6.6

CONDUCTED EMISSIONS TEST DATA CHART

Frequency Range inspected: 150 KHz to 30 MHz

Manufacturer:

LS Research

Date(s) of Test:

April 25" 2012

Project Engineer:

Khairul Aidi Zainal

Test Engineer:

Mike Hintzke

Voltage:

120 VAC

Operation Mode:

Continuous transmit, modulated

Environmental
Conditions in the Lab:

Temperature: 71°F

Relative Humidity: 40%

Test Location: | X | AC Mains Test area Chamber
X | 40cm from Vertical Ground Plane 10cm Spacers
S0V [PleeEe QI X | 80cm above Ground Plane Other: i
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: Peak X | Quasi-Peak X | Average
0.150 L1 35.2 66.0 30.8 5.2 56.0 50.8
0.302 L1 32.2 60.2 28.0 10.7 50.2 39.5
1.106 L1 27.2 56.0 28.8 -2.7 46.0 48.7
0.150 L2 34.6 66.0 314 4.9 56.0 51.1
0.416 L2 20.0 57.5 37.5 -7.0 47.5 54.5
0.295 L2 30.0 60.4 30.4 0.6 50.4 49.8
1.025 L2 27.6 56.0 28.4 -2.4 46.0 48.4
0.618 L2 22.1 56.0 33.9 17.7 46.0 28.3
Notes:

1) The emissions listed are characteristic of the power supply used, and did not change by the EUT.
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6.7

Test Setup Photo(s) — Conducted Emissions Test

6.8

Screen Captures — Conducted Emissions Test

These screen captures represent Peak Emissions. For conducted emission measurements, both a Quasi-
Peak detector function and an Average detector function are utilized. The emissions must meet both the

Quasi-peak limit and the Average limit as described in 47 CFR 15.207 and RSS GEN 7.2.2 (Table 2).

[®2] 19:82:36 APR 23, PAIE

Last Hrd
RITEN RCTU OET: PERK Key Menu
B b MERS OET: FEAK OP AUG SPRN
HKR 158 kHz
41,83 dBpl
HRAKER
EEG REF 75 @ dEpW b CF
dBs
1ATH — FASS ILIHNT HARKER
@ db ] 4
=]
34]
[ — FERK
VR SB \u"“‘“t.H ™ HEXT PR
S0 FC N RI1GHT
RLORR ﬁmﬁl
HEXD PR
Ao LEFT
STRRT 15R kH:z STOF 3J8.BB HHz Nore
RL #IF BW 9.0 kbz  AVG BH 38 ks SWP 288 sec 1ol 3

[®2] 19:13:86 APA 23, P@IE

570 RCT OET: PLAK
10,06 HHz HERS OET: FEAK OF AUG
Mk 158 kH:
4E.30 dByb
LOG  REF 75 @ dEpW
iR
dBs
FRSS ILIHIN
1ATH
I
—
P
S
VR 5B - i\
50 FC 5
RLORR !
\“H FITInY o] rﬁ
P LAR I 1w AP

START 158 kHz
L #1F EM 9.8 kHz

G BW 3B kHz

ETOF 18, 8B MH:
SUP 240 sec

Last Hrd
key Menu

SPAN

[LEAR
HRITE A

MAx
HILD A
VIEW A

ELANE R

Trace
BB L

Hore
faf 3

Line 1

Line 2
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EXHIBIT 7. OCCUPIED BANDWIDTH

7.1 - Limits
For an FHSS system operating in the 2400 to 2483.5 MHz band, there are no limits for 20dB
bandwidth.

7.2 - Method of Measurements

Industry Canada (IC RSS GEN 4.6.1) requires the measurement of the 99% bandwidth while CFR
47 part 15.247 requires the measurement of the 20dB bandwidth. For this portion of the tests, a
direct measurement of the transmitted signal was performed at the antenna port of the EUT, via a
cable connection to a spectrum analyzer. An attenuator was placed in series with the cable to
protect the spectrum analyzer. The loss from the cable and the attenuator were added on the
analyzer as gain offset settings there by allowing direct measurements, without the need for any
further corrections. The EUT was configured to run in a continuous transmit mode, while being
supplied with typical data as a modulation source. A bandwidth measurement function that is built
into the spectrum analyzer was used to measure the bandwidths.
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7.3 - Test Data

A. GFSK

1 2402 884.2 854.8
GFSK 19 2440 883.9 855.4

39 2480 884.1 857.2
B. EDR2

1 2402 1.37 1.22
EDR2 19 2440 1.37 1.22
39 2480 1.38 1.22

C. EDRS3

1 2402 1.35 1.22
EDR3 19 2440 1.35 1.22
39 2480 1.36 1.22
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7.4 - Screen Captures

A. GFSK

Channel 2402MHz

Center Freq: 2.
e Run

Agilent Spectrum Analyzes - Occupied BW.

Ref Value 10.00 dBm

09:18,23PM D 14,2013

Radio Std: None Trace/Detector

402000000 GHz
AvglHeld>10110

#1F G ain:Low " Whtten: 20 4 Radis Device: BTS

Ref 10.00 dBm

Max Hold
|

Center 2.402 GHz

Res BW 15 kHz Sweep § ms |EEEEEEREET

VBW 150 kHz

Occupied Bandwidth Total Power
854,76 kHz
-2.265 kHz

884.2 kHz

OBW Power 99.00 %
x dB -20.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 2440MHz

11:14,25PM Dt 14,2003
Radio Std: None

Agilent Spectrum Analyzer - Occupied BW
T
Center Freq 2.440000000 GHz Measurements

GHz
- AvglHold>10/10
HIFG v

Radio Device: BTS.

Ref 10.00 dBm

VBW 150 kHz

Occupied Bandwidth Total Power

855.43 kHz
-2.745 kHz
883.9kHz  xdB

OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATLE.

Channel 2480MHz

Agilent Spectrum Analyzes - Occupied BW.
11:31 57 PM Dt 14,2003

Radio Std: None Trace/Detector

oo
Center Freq 2.480000000 GHz

‘Center Freq: 2 480000000 GHz
- T R
HIFG v

e Run AvglHeld>10110

WAtten: 30 48 Radio Device: BTS.

Ref 10.00 dBm

Max Hold
|

Center 2.48 GHz

Res BW 15 kHz Sweep 8 msJEmmTTTETT

VBW 150 kHz

Total Power

Occupied Bandwidth

857.16 kHz
-3.091 kHz
883.3 kHz x dB

OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth
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B. EDR2

Res BW 20 kHz

Channel 2402MHz

Agilent Spectrum Analyzss - Occupied BW.
7 T
Center Freq 2.402000000 GHz

-
Radio

Ganter Fraq: 2.402000000 GHa
Trig: un

GH:
AvglHeld> 1010

FGainows " HAeN: 22 8

Radio Device: BTS

Ref 10.00 dBm

FRes BW 20 kHz

VBW 200 kHz

Occupied Bandwidth

1.2205 MHz
-2.724 kHz
1.371 MHz

Total Power 13.0 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB

Channel 2440MHz

7 T
Center Freq 2.440000000 GHz

Agilent Spectrum Analyzss - Occupied BW.

125924 AMOCL 15,2013
GHz Radio Std: Nene Tracaletector
y Avg|Hold> 1050
HFGain:Low Radio Davice: BTS

Ref 10.00 dBm

Span 2 MHz
#Res BW 20 kHz

VBW 200 kHz

Occupied Bandwidth
1.2212 MHz
765 Hz
1.368 MHz

Total Power 13.3 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB

Channel 2480MHz

Agilent Spectrum Anslyz

g T 125021 AMOCt 15,2013
.00 GHz Radlo Std: None

RBW 20.000 kHz ~ glliokio10H

FGainlow | WAmen: 22 9B Radlo Device: BTS

Ref 10.00 dBm

Span 2 MHz|

VBW 200 kHz Sweep 6 ms

Occupied Bandwidth
1.2237 MHz
-5.608 kHz
1.377 MHz x dB

Total Power 13.4 dBm

OBW Power 99.00 %

-20.00 dB

TaTus
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C. EDRS3

Channel 2402MHz

Agilent Spectrum Analyzes - Occupied BW.

oo
Center Freq 2.402000000 GHz

Center Freq:2
Trig: Free Run

#IFGain:Low " arten: 22 48

Ref 10.00 dBm

Center 2.402 GHz
HRes BW 20 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

VBIW 200 kHz
Total Power
1.2190 MHz
-9.962 kHz

1.351 MHz

OBW Power
x dB

GHz
AvglHeld>10110

01:04:36. 4 Ot 15, 2013

Radis Std: None Measurements.

Radio Device: BTS

13.2 dBm

99.00 %
-20.00 dB

Agilent Spectrum Analyzes -
T

Center Freq 2.440000000 GHz

Channel 2440MHz

Occupied B

Center Freq: 2,44
S Trig:Fras Run

HFGainlow | #Amen: 22 d8

Ref 10.00 dBm

Center 2.44 GHz
HRes BW 20 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

VB 200 kKHz
Total Power
1.2198 MHz

-10.063 kHz
1.352 MHz

OBW Power
x dB

10000000 GHz
AvglHold> 10110

Frequency

Center Freq
440000000 GHz

111450,
Radio Std:

Radio Device: BTS

CF Step|
200,000 kHz|
|Aute Man

Span 2 MHz
Sweep 6 ms

13.5 dBm

99.00 %
-20.00 dB

Channel 2480MHz

Agilent Spectsum Analyzes - Occupied W

oo
Center Freq 2.480000000 GHz

Canter Freq: 2480000000
Trig: Fres Run

SFGainlow T #Amen: 22

Ref 10.00 dBm

Center 2.48 GHz
HRes BW 20 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

VBW 200 kHz
Total Power
1.2222 MHz

-13.238 kHz
1.358 MHz

OBW Power
x dB

GHz
AvglHold> 10110

L Z000AMONLS, 2013

Radio Std: None Frequency

Center Freq
2430000000 GHz,

Radio Device: BTS

CF Step|
200,000 kHz|
|Aute Man

Freq

Span 2 MHz
Sweep 6 ms

13.6 dBm

99.00 %
-20.00 dB
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EXHIBIT 8. BAND EDGE MEASUREMENTS

8.1 - Method of Measurements

FCC 15.247(d) require a measurement of spurious emission levels to be at least 20 dB lower than
the fundamental emission level, in particular at the Band-Edges where the intentional radiator
operates. Also, RSS 210 Section 2.2 requires that unwanted emissions meet limits listed in RSS
GEN and also to the limits in the applicable annex. The following screen captures demonstrate
compliance of the intentional radiator at the 2400 — 2483.5 MHz Band-Edges. The EUT was
operated in continuous transmit mode with continuous modulation, with internally generated data as
the modulating source. The EUT was operated at the lowest channel for the investigation of the
lower Band-Edge, and at the highest channel for the investigation of the higher Band-Edge.

The Band-edge measurements were performed radiated and conducted. The conducted
measurement of band-edge was performed to satisfy FCC 15.247(d). The radiated measurements
were performed to satisfy the conditions of 15.205 restricted bands.

Conducted measurements of the spurious emission were performed with a measurement
bandwidth of 100 kHz while radiated measurements were performed with a measurement
bandwidth of 1 MHz.
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8.2. Band-Edge captures.

Radiated Band-edge restricted band (2483.5 to 2500 MHz):

3 Agilent 16:19:40 Oct 18, 2613 R T | PeakSearch 3 Agilent 16:19:11 Oct 18, 2613 R T | Peak Search
Meas At Mkr EMI Peak: N/A Presel: Next Peak Meas At Mkr EMI Peak: N/A Presel: Next Peak
QP N/H Input: RF Path: Bypass QP N/H Input: RF Path: Bypass
Emissions EMD Avg: MR Emissions EMD Avg: MR
Marker 2.486 Next Pk Right Marker 2.484565000 GHz Next Pk Right
Next Pk Left Next Pk Left
Min Search Min Search

Pk-Pk Search Pk-Pk Search

Mkr 5 CF Mkr 5 CF
More: More:
N \ . h 1of 2 N h 1of 2
) 1 D 0 d Hz 3]
GFSK Peak GFSK Average
s Agilent 16:23:31 Oct 18, 2013 R T | Peak Search s Agilent 16:24:46 Oct 18, 2613 R T | Peak Search
Meas At Mkr EMI Peak: N/A Presel: Next Peak Meas At Mkr EMI Peak: N/A Presel: Next Peak
f QpP: N/A Input: RF Path: Bypass QpP: N/A Input: RF Path: Bypass
missions EMI Avg: N/A Emissions EMI Avg: N/A
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Min Search Min Search

Pk-Pk Search Pk-Pk Search

Mkr 5 CF Mkr 5 CF
More More
. 1of 2 1of 2
s VBH & n 1l 0 s 4 @ 5 1 a
File Operation Status, C:\A3HORNL2.ANT file loaded File Operation Status, C:\A3HORNL2.ANT file loaded
EDR2 Peak EDR2 Average
Agilent 16:29:21 Oct 18, 2013 R T |PeakSearch Agilent 16:28:47 Oct 18, 2613 R T | Peak Search
|
Meas At Mkr EMI Peak: N/A Presel: Next Peak Presel: Next Peak
f QpP: N/A Input: RF Path: Bypass 4 Input: RF Path: Bypass
missions EM Avg: N/A
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Min Search Min Search

Pk-Pk Search Pk-Pk Search

Mkr 3 CF Mkr 3 CF
More: More:
. : il lf 2 . . ) : 1of 2
EDR3 Peak EDR3 Average
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Conducted Band-edge:
A. GFSK

Agilent 20:24:20 Now 11, 2013 R T |PeakSearch

Next Peak
Next Pk Right:
Next Pk Left
Hin Search

Pk-Pk Search

st el

Mkr 3 CF

More
WUBH 1 fdid

Copyright 2000-2010 Agilent Technologies

Agilent 20:07:53 Now 11, 2013 R T |PeakSearch
a Mkrl
Next Peak

Next Pk Right:

Next Pk Left

Hin Search

Pk-Pk Search

-9.500000 MHz Mkr 5 CF]
58.65 dB
More:
1 of 2

d #UBH 1
Copyright 2000-2010 Agilent Technologies

Lower band edge

Upper band edge

B. EDR2

s Agilent 20:17:38 hov 11, 2813 R T |Peak Search

Next Peak
Next Pk Right
Next Pk Left

Hin Search

i
| Pk-Pk Search

Mkr 3 CF

Hore
1 of 2

#YBH 1
Copyright 2000-2010 Agilent Technologies

Agilent 26:11:06 Nov 11, 2613 R T |Peak Search

PG -16 dB Next Peak
Next Pk Right
Next Pk Left

Hin Search

Pk-Pk Search

Marker &

-3.500000 MHz Mkr 3 CF

55.06 dB -
™ 1of 2

Copyright 2000-2010 Agilent Technologies

Lower band edge

Upper band edge

C. EDR3
+ Agilent 20:18:24 Now 11, 2813 R T | Peak Search 3 Agilent 20:19:18 How 11, 2813 R T | PeakSearch
Next Peak Next Peak
Next Pk Right: Next Pk Right:
Next Pk Left Next Pk Left
Min Search Min Search

Pk-Pk Search

Marker aw
2.330000 MHz

Mkr 3 CF

More:

WUBH 1 lard

Pk-Pk Search

P

e
Marker a e s
-3500000 MHz i » )
5388 dB vore
1of 2

#UBH 1
010 Agilent Technol

Lower band edge

Upper band edge
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D. Hopping mode.

%5 Agilent 17:10:08 How 14, 2013 R T |PeakSearch
a Mgl 11
Atten 28 dB Ewxt PG -18@ dB dB Next Peak

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mk 3 CF

More
YBH 1 MHz 1of 2

Copyright 2000-2010 Agilent Technologies

% Agilent 18:21:06 How 14, 2013 R T | Marker

/»w
Markel

-18.420000 MHz
57.84

‘*"""f‘l"#\'u’uhww'\lf‘ﬁrn
ker a

Brten 26 dB G 10 dB y Select Marker
Atten 20 dB Ext PG -10 dB 1B T2 3 4

Normal

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center.

'm.".J.I“m;a.k"n‘-fvvm'\,u,. h

dB

YBH 1 MHz

Copyright 2000-2010 Agilent Technologies

Lower band edge

Upper band edge
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EXHIBIT 9. POWER OUTPUT (CONDUCTED): 15.247(b)

9.1 - Method of Measurements

The conducted RF output power of the EUT was measured at the antenna port using a short RF
cable along with an attenuator as protection for the spectrum analyzer. The loss from the cable and
the attenuator were added on the analyzer as gain offset settings there by allowing direct
measurements without the need for any further corrections. The unit was configured to run in a
continuous transmit mode, while being supplied with typical data as a modulation source. The
spectrum analyzer was used with the appropriate resolution bandwidth, with measurements from a

peak detector presented in the chart below.

9.2 - Test Data

A. GFSK
Mode Channel Frequency Power
(MHz) (dBm)
1 2402 9.19
GFSK 19 2440 9.32
39 2480 9.24

B. EDR2
Mode Channel Frequency Power
(MHz) (dBm)
1 2402 9.31
EDR2 19 2440 9.42
39 2480 9.29

C. EDR3
Mode Channel Frequency Power
(MHz) (dBm)
1 2402 10.10
EDR3 19 2440 10.00
39 2480 9.88
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9.3 — Screen Captures

A. GFSK

Marker 1 2401955000000 GHz o g Type: Voltage
PR b o0 THg FrasFun AvglHald> 1001100
s

Ref 20.00 dBm

Center 2.402000 GHz Span 5.000 MHz|
#Res BW (-6dB) 3 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

Marker 1 2.438880000000 G g Type: Log-Pur

Hz
THO: Tt AvglHold> 1001100
i 30 3B

Ref 20.00 dBm

Center 2440000 GHz Span 10.00 MHz|
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

fvg Type: Log-Pur
AvglHold> 1001100

Ref 20.00 dBm

Center 2480000 GHz Span 10.00 MHz|
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

High Channe
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B. EDR2

Marker 1 2.401760000000 GHz Avg Type: Log Pur
PRO: Fom e AvglHold> 1061700

Peak Search

Ref 12.00 dBm

Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBIW 50 MHz Sweep 1.000 ms (1001 pts)

Peak Search

Marker 1 2.440140000000 GHz Avg Type: Log Pur
PRO: Fom e AvglHold> 1061700

Ref 12.00 dBm

Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz HVBW 50 MHzZ Sweep 1.000 ms (1001 pts)

Middle Channel

Agilent Spectrum Ansbyzer - Swept SA

Peak Search

Marker 1 2.480020000000 GHz g Type: Log-Pwr
S TrigFreeRun  AugHeld» 1001108

:Fal o)
(FGain:Low " Adten: 22 d8

Ref 12.00 dBm

Mkr—CF|

Mkr—RefLvl
Center 2.480000 GHz Span 10.00 MHz m

#Res BW 3.0 MHz BVBW 50 MHz Sweep 1,000 ms (1001 pts)

High Channe
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C. EDR3

fvg Type: Log-Pur
Trig: Fres Run AvglHold> 1001100
n; 22 0B

Ref 12.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 50 MHZ

Sweep 1.000 ms {1001 pts)

glens Spectrum Analyzer - Swept SA

Low Channel

fvg Type: Log-Pur
Trig: Fres Run AvglHold> 1001100
n; 22 0B

Ref 12.00 dBm

Center 2.440000 GHz
#Res BW 3.0 MHz #VBW 50 MHZ

Sweep 1.000 ms {1001 pts)

igilent Spectrum Analyzer - Swept SA

Marker 1 2.479980000000 GHz o vg Type: Log-Pur
T tart e Trig:Free Run AvglHald> 1001100
Frniton ©Adan: 22 d8

Ref 12.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz #VBW 50 MHZ

Sweep 1.000 ms {1001 pts)

Peak Search

Mkr—CF|

High Channe
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EXHIBIT 10. CONDUCTED SPURIOUS EMISSIONS: 15.247(d)

10.1 - Limits

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.

10.2 - Conducted Harmonic And Spurious RF Measurements

FCC Part 15.247(d) and IC RSS 210 A8.5 both require a measurement of conducted harmonic and
spurious RF emission levels, as reference to the carrier level when measured in a 100 kHz
bandwidth. For this test, the spurious and harmonic RF emissions from the EUT were measured at
the EUT antenna port using a short RF cable along with an attenuator as protection for the
spectrum analyzer. The loss from the cable and the attenuator were added on the analyzer as gain
offset settings, thereby allowing direct readings of the measurements made without the need for
any further corrections. A spectrum analyzer was used with the resolution bandwidth set to 100 kHz
for this portion of the tests. The unit was configured to run in a continuous transmit mode, while
being supplied with typical data as a modulation source. The spectrum analyzer was used with
measurements from a peak detector presented in the chart below. Screen captures were acquired
and any noticeable spurious and harmonic signals were identified and measured.

10.3 - Test Data

Conducted Spurious Emissions Conducted Harmonics
Channel Fre:nul-lency Am:ll;tude
(MHz) (dBm) Freq\Chan | 1\2402 | 40\2440 | 79\2480

1 800.15 -54.3 fo 9.1 9.1 9.1
1 1602 -46.4 2fo -52.0 -49.3 -52.8
1 2000 -60.3 3fo -55.3 -59.1 -61.6
1 2802.8 -63.7 4fo NF NF -75.5
1 3202.5 -59.2 5fo -61.3 -60.4 -61.2
40 813.76 -65.1 6fo -49.0 -58.0 -60.7
40 1627.2 -51.0 7fo NF -71.2 -68.6
40 2033.2 -60.4 8fo -61.7 -64.2 -64.8
40 2492 .4 -62.7 9fo NE -70.9 NF
40 2846.4 -67.0 10fo NF NF -69.5
40 3252.8 -66.2
40 826.2 -54.3
39 1653.8 -45.8
39 2066.8 -59.9
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Data shown is that of GFSK mode being worst case.

A. Low Channel

gilent Spectrum Analyzer - Swept SA

Marker 1 2.002400000000 GHz o vg Type: Log-Pur
e ot AvalHo a 100G
s

glens Spectrum Analyzer - Swept SA

Avg Type: Log-Pur
Trig: Free Run AuglHld:> 100160
B

Marker 1 801.150000000 MHz
" Canten

Ref 10.00 dBm Ref 10.00 dBm

.

¢

) ) | . i WETRB A
e ot b P g i it R A At i . e

Start 30.0 MHz Stop 1.0000 GHz Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 133.8 ms (1001 pts)

stanus

30 to 1000MHz 1000 to 2400 MHz

jarker 1 4.803200001880 GHz o vg Type: Log-Pur
PO faet Lo TFig:Free Fun AvglHald: 621100
Frniton ©Adan:20 d8

Peak Search

Marker 1 3.202526000000 GHz 3 § vg Type: Log-Pur
PR b o0 THg FrasRun ‘AvglHeld:> 100100

WGsintow *_ Aisn: 20 df

Ref 10.00 dBm Ref 10.00 dBm

N

!
‘

LR A RPN FOTRTSONE N

! ,,;.uuANWL"‘" g B R TR ERL

Start 3.600 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 611.7 ms (1001 pts)

stanus

Start 2.4835 GHz Stop 3.6000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 106.7 ms (1001 pts)

stanus

2483.5 to 3600 MHz 3600 to 10000

Peak Search

Marker 1 14.410000000000 GHz N Avg Type: Log-Pur
PO To Cp Trig:Fres Run AuglHold: 481100
i Aman: 20 dB.

Ref 10.00 dBm

e
v T ERL e

Start 10.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.434 s (1001 pts)

stanus

10000 to 25000
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B. Middle Channel

glens Spectrum Analyzer - Swept SA

Avg Type: Log-Pur

Marker 1 813.760000000 MHz
a AvglHald 1001100

Trig: Free Run
Attan: 10 6B

Mkri
Ref 0.00 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)

= stanus

Marker 1 1.627200000000 GHz
Vi

LA b st

Start 1.0000 GHz
#Res BW 100 kHz

glens Spectrum Analyzer - Swept SA

Avg Type: Log-Pur
o AvglHsld: 74100

Trig: Free Run
Wsintow * Aiten: 10 B

Ref 0.00 dBm

T

Stop 2.4000 GHz
Sweep 133.8 ms (1001 pts)

stanus

#VBW 300 kHz

fvg Type: Log-Pur

ker 1 3.252768500000 GHz
P AvglHold> 1001100

Trig: Free Run
Aman: 10 B

Ref 0.00 dBm

Start 2.4835 GHz
#Res BW 100 kHz

Stop 3.6000 GHz

#VBW 300 kHz Sweep 106.7 ms (1001 pts)

ker 1.4.880000000000 GHz
7

(g e ot

Start 3.600 GHz
#Res BW 100 kHz

1000 to 2400 MHz

fvg Type: Log-Pur

R Past e T Fres Run AuglHald: 121100
Aman: 10 B

Ref 0.00 dBm

bt st

Stop 10.000 GHz
#VBW 300 kHz Sweep 611.7 ms (1001 pts)

stanus

fvg Type: Log-Pur

Trig: Fres Run AuglHald: 71100

Aman: 10 B

Ref 0.00 dBm

S PR

L.,u_....‘ it

O

Start 10.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.434 s (1001 pts)

= stanus

3600 to 10000

10000 to 25000
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C. High Channel

glens Spectrum Analyzer - Swept SA

Ava Type: Log-Pur
AuglHold:> 1001100

Ref Value 0.00 dBm

Trig: Free Run
Aan: 10 9B

PO: Fast
I Gl s

Ref 0.00 dBm

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 92.73 ms (1001 pts)

staus

Start 1.0000 GHz

ker 1 2,066800000000 GHz
Ph

#Res BW 100 kHz

t Spectrum Analyzer - Swept SA

Avg Type: Log-Pur

Trig: Free Run AuglHold:> 1001100
Aan: 10 9B

Ref 0.00 dBm

bbbt b bbbl a5

Stop 2.4000 GHz

#VBW 300 kHz Sweep 133.8 ms (1001 pts)

30 to 1000MHz

glens Spectrum Analyzer - Swept SA

Avg Type: Log-Pur

Marker 1 2.489082500000 GHz
S AvglHald 1001100

st ow

e T Trig: Free Run
Attan: 10 6B

Ref 0.00 dBm

g e WTINTRIPRy

Start 2.4835 GHz
#Res BW 100 kHz

Stop 3.6000 GHz

#VBW 300 kHz Sweep 106.7 ms (1001 pts)

=3 staus

Start 3.600 GHz
#Res BW 100 kHz

glens Spectrum Analyzer - Swept SA

Marker 1 4.956800000000 GHz
Vo

1000 to 2400 MHz

Avg Typs: Log-Pur
e T Trig: Free Run AvglHld: 241100
Wsintow * Aiten: 10 B

Ref 0.00 dBm

B

RNl

Stop 10.000 GHz

#VBW 300 kHz Sweep 611.7 ms (1001 pts)

staus

glens Spectrum Analyzer - Swept SA

2483.5 to 3600 MHz

L3042 A et IS, 2013
|

Marker 1 4.956800000000 GHz
TG b

st ow

Avg Typs: Log-Pur
Trig: Free Run AvglHld: 241100
Attan: 10 6B

Ref 0.00 dBm

B

RNl

Start 3.600 GHz
#Res BW 100 kHz

Stop 10.000 GHz
#VBW 300 kHz Sweep 611.7 ms (1001 pts)

=3 staus

3600 to 10000

10000 to 25000
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EXHIBIT 11. FREQUENCY & POWER STABILITY OVER

VOLTAGE VARIATIONS

The power and frequency stability of the device was examined as a function of the input voltage
available to the EUT. A Spectrum Analyzer was used to measure the RF output power and
frequency at the appropriate frequency markers. Power was supplied by an external bench-type DC
power supply and was varied £15% from the nominal.

BLUETOOTH

2402000459 . 2402000479 . 2402000479
9.4 2440000560 9.4 2440000560 9.4 2440000539 21 0.0

9.2 2480000580 9.2 2480000560 9.2 2480000539 41 0.1

WLAN 2.4 GHZ

2412000969 . 2412000990 3 2412000990

6.6 2437000920 6.7 2437000940 6.6 2437000960 40 0.1
6.5 2462000939 6.6 2462000960 6.7 2462000960 21 0.3

WLAN 5.7 GHZ

5745002200 2 5745002300 3 5745002340 140 03
2.7 5785002280 3.0 5785002360 3.2 5785002280 80 0.5

2.1 5825002160 2.4 5825002220 2.6 5825002320 160 0.4

The power was then cycled On/Off to observe system response. No unusual response was
observed, the emission characteristics were well behaved, and the system returned to the same
state of operation as before the power cycle.
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EXHIBIT 12. CHANNEL PLAN AND SEPARATION

A spectrum analyzer was used with a resolution bandwidth of 30 kHz to measure the channel
separation of the EUT.

The following plots describe this spacing, and also establish the channel separation and plan.

12.1 - Screen Captures
Channel Spacing

i Agilent  18:13:04 Mar 20, 2012 R T Marker
Mkr1 & 1.030 MHz
Ref 15 dBm Atten 10 dB  Ext PG -10 dB 0.538 dB = rlect Maker
Peak iR
12 3 4
Log .?,. I .
10 T M?W'
dB/ M
! :J ra” {q«‘ M MNormal
i . w ml}..‘wl'gd‘ lml
T Delta
Delta Pair
(Tracking Ref)
Ref Delta
V1 S2 )
$3 FC Span Pair
A AA Span Center
off
Center 2.44 GHz Span 3 MHz 1M?£e
#Res BW 30 kHz #VBW 100 kHz Sweep 9.99 ms (1000 pts) o

Channel separation = 1.030 MHz
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Channel Plan

7 Agilent  17:53:25 Mar 20, 2012 R T [ pgak Search
Mkr1 2.42700 GHz |
Ref 15 dBm Atten 10 dB Ext PG -10 dB 10.11 dBm
Peak Y Meas Tools *
Log /'V\rvw-vvavwvmrvvwvw A At e A
10 /
dB/ Next Peak
Next Pk Right
Next Pk Left
V1 52|
$3 FC Min Search
A AA
Pk-Pk Search
Start 2.4 GHz Stop 2.441 GHz 1“"?;‘5
#Res BW 1 MHz #VBW 3 MHz #5weep 9.99 ms (1000 pts) o

7 Agilent  17:56:13 Mar 20, 2012 R T [ pgak Search
Mkr1 2.44185 GHz |
Ref 15 dBm Atten 10 dB Ext PG -10 dB 10.04 dBm
Peak Meas Tools *
Log M ey v
10
dB/ Next Peak
Next Pk Right
Next Pk Left
V1 52|
$3 FC Min Search
A AA
Pk-Pk Search
Start 2.441 GHz Stop 2.482 GHz 1“"?;‘5
#Res BW 1 MHz #VBW 3 MHz #5weep 9.99 ms (1000 pts) o

39 Channels

40 Channels

Number of channels = 79 Channels
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EXHIBIT 13. CHANNEL OCCUPANCY.

Part 15.247(a)(1) requires a channel occupancy, for this device, of no more than 400 milliseconds
in a 31.6 second window. The channel occupancy for this EUT was measured using a spectrum
analyzer, set to zero-span at the frequency of interest. With the analyzer in peak-hold mode, the
transmission lengths can be measured by adjusting the sweep rate of the analyzer. A suitable
sweep rate was used to measure the channel occupancy at the low, mid and high channels.

The longest time any transmission will occur on a single channel is 2.22 milliseconds. Ina 7.9
second window, each channel has 33 transmission cycles. The maximum occupancy in a 31.6
second window is calculated by multiplying 132 transmission cycles by 2.22 milliseconds
transmission duration per cycle, to arrive at 290 milliseconds total occupancy.

Plots of Channel Occupancy

Channel Occupancy

o Agilent  18:00:32 Mar 20, 2012 R T
Mkr1 A 2222 ms

45.3dB

[ Marker

Ref 15 dBm Atten 10 dB Ext PG -10 dB

Select Marker
o 102 3 4
10
dB/ Normal
Delta
Py Delta Pair
(Tracking Ref)
Ref Delta
W1 52|y (R Sk AR L, A n#ﬂw
3 v vl WHPAHTERE R i e ol bl | Span Pair
A AA Span Center
Off
More
Center 2.44 GHz Span 0 Hz 102

o Agilent  18:05:24 Mar 20, 2012 R T

Res BW 1 MHz #VBW 3 MHz Sweep 10 ms {1000 pts)

Peak Search
Mirl 2 34565
45.23 dB
Meas Tools *
15

Ref 15 dBm
Peak

Log | Il

10
@ ' |

Atten 10 dB Ext PG -10 dB

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
10f2

Center 2.44 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 7.9 s (1000 pts)

Single Cycle

7.9 second window
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EXHIBIT 14. EQUAL CHANNEL USAGE AND

PSEUDORANDOM HOPPING SEQUENCE.

By virtue of being an IEEE 802.15 Bluetooth device, the EUT is inherently compliant to the
requirements.
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EXHIBIT 15. RECEIVER SYNCHRONIZATION AND INPUT

BANDWIDTH.

By virtue of being an IEEE 802.15 Bluetooth device, the EUT is inherently compliant to the
requirements.

Bluetooth devices use a hopping kernel to generate a hopping map. The figure below represents
the basic hop selection kernel for the hop system. The output of the adder addresses a bank of 79
registers. The registers are loaded with the synthesizer code words corresponding to the hop
frequencies 0 to 78. Note that the upper half of the bank contains the even hop frequencies,
whereas the lower half of the bank contains the odd hop frequencies.

A B C D E F
-5
Y1
. s Y1—{xOR q 7 L7
45
: 0
bl ) 5 |X 9 5 7 2
X + ADD — \j e PERM5 £ ADD . 2
R
mod32 T mod 79 :
Y2 78
1
3
|
|
77

The X input determines the phase in the 32-hop segment, whereas Y1 and Y2 selects between
master-to-slave and slave-to-master. The inputs A to D determine the ordering within the segment,
the inputs E

and F determine the mapping onto the hop frequencies. The kernel addresses a register containing
the RF channel indices. This list is ordered so that first all even RF channel indices are listed and
then all odd hop frequencies. In this way, a 32-hop segment spans about 64 MHz and visits these
hops in a pseudo-random order. Next, a different 32-hop segment is chosen, etc. When the basic
channel hopping sequence is selected, the output constitutes a pseudo-random sequence that
slides through the 79 hops. The principle is depicted below:
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APPENDIX A - Test Equipment List

wireless Product Developrent
Equipment Calibration

" LS RESEARCH LLC
4

Date : 8-Oct-2013 Type Test : Radiated measurements Job#: C-1818
Prepared By: Aidi Zainal customer: _Nikon Metrology Quote #: 313179

[No. Jasset # Description Manufacturer  |Model # [serial # Cal Date Cal Due Date _|Equipment Status
1 EE 960156 100kHz-1GHz Analog Signal Generator Agilent N5181A MY 49060062 9/5/2013 9/5/2014 Active Calibration
2 EE 960157 3Hz-13.2GHz Spectrum Analyzer Agilent E4445A MY48250225 9/5/2013 9/5/2014 Active Calibration
3  EE 960158 RF Preselecter Agilent N9039A MY46520110 9/5/2013 9/5/2014 Active Calibration
4 AA 960081 Double Ridge Horn Antenna EMCO 3115 6907 1/29/2013 1/29/2014 Active Calibration
5 AA 960007 Double Ridge Horn Antenna EMCO 3115 9311-4138 6/10/2013 6/10/2014 Active Calibration
6 AA 960078 Log Periodic Antenna EMCO 93146 9701-4855 12/10/2012 12/10/2013 Active Calibration
7 AA 960150 Bicon Antenna ETS 31108 0003-3346 12/12/2012 12/12/2013 Active Calibration
8  EE 960073 Spectrum Analyzer Agilent E4446A US45300564 5/28/2013 5/28/2014 Active Calibration
9  AA 960153 2.4GHz High Pass Filter KwM HPF-L-14186 7272-04 4/1/2013 4/1/2014 Active Calibration
10 EE 960147 Pre-Amp Adv. Micro WLAG12 123101 2/1/2013 2/1/2014 Active Calibration
11 EE 960087 44GHz EXA Spectrum Analyzer Agilent N9010A MY53400296 10/27/2013 10/27/2014 Active Calibration
12 EE 960161 26.5-40GHz LNA Ducommun Techno ALN-33144030 1103717-01 9/24/2013 9/24/2014 Active Calibration
13 AA 960161 Highpass Filter K&L Microwave 11SH10-8000 2 12/24/2013 12/24/2014 Active Calibration
14 AA 960144 Phaseflex Gore EKD01D010720 5800373 6/1/2011 711/2013 Syatem

15 EE 960146 Std. Gain Horn Ant. w/preamp Adv. Micro /| EMCOWLA622-4 / 3160-09 123001 9/24/2013 9/24/2014 Active Calibration
16 AA 960137 Standard Gain Horn Ant. EMCO 3160-10 69259 10/4/2011 10/4/2014 Active Calibration
17 AA 960160 UTIFLEX Cable Micro-Coax UFC142A-0-0720-2002( 218652-001 9/24/2013 9/24/2014 Active Calibration

o A b T
roject Engineer: i A Quality

wireless Product Development
Equipment Calibration

V‘ LS RESEARCH LLC
4

Date : 8-Oct-2013 Type Test : Conducted measurements Job#: C-1818

Prepared By: Aidi Zainal customer: ~_Nikon Metrology Quote #: 313179
|No. |Asset # Description Manufacturer |Model # |Senal # Cal Date |Cal Due Date IEqu\pment Status
1 EE 960085 N9038A MXE 26.5GHz Receiver Agilent N9038A MY51210148 8/7/2013 8/7/2014 Active Calibration
2 AA 960144 Phaseflex Gore EKD01D010720 5800373 6/1/2011 71172013 System
3 EE 960073 Spectrum Analyzer Agilent E4446A US45300564 5/28/2013 5/28/2014 Active Calibration
4 AA 960143 Phaseflex Gore EKD01D01048.0 5546519 6/14/2013 6/14/2015 Active Calibration
5  AA 960160 UTIFLEX Cable Micro-Coax UFC142A-0-0720-2002( 218652-001 9/24/2013 9/24/2014 Active Calibration

Wi
Project Engineer: k}ﬁ Quality Assurance: S rest” 0//

wireless Product Devel opment
Equipment Calibration

" LS RESEARCH LLC
4

Date : 20-Dec-2011 Type Test: AC mains Job#: C-1371
Prepared By: Aidi Customer :  LSR Quote #: 311362
|N0. |Assel # Description Manufacturer |Mode| # Serial # Cal Date |Ca\ Due Date IEquiprnem Status
1 EE960013 EMI Receiver HP 8546A System 3617A00320;3448A 11/22/2011 11/22/2012 Active Calibration
2 EE960014 EMI Receiver-filter section HP 85460A 3448A00296 11/22/2011 11/22/2012 Active Calibration
3 AA 960072 Transient Limiter HP 11947A 3107A02515 11/2/2011 11/2/2012 Active Calibration
4 AA 960075 LISN EMCO 3810/2NM 9612-1710 9/19/2011 9/19/2012 Active Calibration
Project Engineer: Aidi Quality Assurance: Mike Hintzke
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APPENDIX B - Test Standards: CURRENT PUBLICATION DATES RADIO

STANDARD # DATE Am. 1 Am. 2

ANSI C63.4 2003
ANSI C63.10 2009
FCC 47 CFR, Parts 0-15 2013
FCC Public Notice DA 00-

705 2000
RSS GEN 2010
RSS 210 2010
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APPENDIX C - Uncertainty Statement

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85 dB
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.32 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.63dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 2.33V
EFT Burst, Surge, VDI 230 VAC 54.4V
ESD Immunity Discharge at 15kV 3200 V

Temperature/Humidity

Thermo-hygrometer

0.64° / 2.88 %RH
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