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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.

Purpose of Test:

Test Procedures: FCC KDB 558074 D01 DTS Measurement Guidance v01

. e Commercial, Industrial or Business

Environmental Classification: . )
Residential
1.2 - Normative References

Publication Year Title

ECC CER Parts 0-15 2012 Code of Federal Regglatlons —
Telecommunications
American National Standard for Methods of
ANSI C63.4 2003 Measurement of Radio-Noise Emissions from

Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz.
Low-power License-exempt Radio

RSS-210 Annex 8 2010 communication Devices (All Frequency Bands):

Category | Equipment
General Requirements and Information for the

RSS-GEN lIssue 3 2010 Certification of Radio Apparatus

ANSI C63.10 2009 Amerlcap National Standard fqr Testing
Unlicensed Wireless Devices
FCC KDB 558074 D01 Guidance for Performing Compliance

DTS Measurement 2012 Measurements on Digital Transmission Systems

Guidance v01 (DTS) Operating Under §15.247
LS Research, LLC Page 4 of 71
Prepared For: LS Research | Model #: TiWi5 Report #: 311362A

Serial #: Conducted: SN 051201

EUT: TiWi5 Radiated: SN051205, SN011201, SN081201, SN361116

LSR Job #: C-1371




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.a2la2.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 the Sl standard.
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EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 - Client Information

Manufacturer Name:

LS Research, LLC

Address:

W66 N220 Commerce Ct. Cedarburg, WI 53012

Contact Name:

Matt Meiller

2.2 - Equipment Under Test (EUT) Information

The following information has been supplied by the applicant.

Product Name:

TiWi5

Model Number:

TiWi5

Serial Number:

Conducted Measurements:SN051201
Radiated Measurements:
SN361116,SN081201,SN051205,SN011201

2.3 - Associated Antenna Description

There are two types antenna associated with the EUT:
1. A dual-band sleeve dipole antenna with a peak gain of 2.0 dBi in the 2.4GHz and 5.0GHz

band.

2. A Johanson Technology dual-band ceramic chip antenna with a peak gain of 1.0dBi in the
2.4GHz and -1.5 dBi in the 5GHz band.
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2.4 - EUT’S Technical Specifications

EUT Frequency Range (in MHz)

2402MHz — 2480MHz (BLE)
2412MHz — 2462MHz (WLAN)
5745MHz — 5825 MHz (WLAN 5.8GHz)

RF Power in Watts (Conducted measurement)

2.4GHz WLAN: 0.0575

Minimum: 5.8GHz WLAN: 0.0339
Bluetooth LE: 0.0085
2.4GHz WLAN: 0.1585

Maximum: 5.8GHz WLAN: 0.1148

Bluetooth LE: 0.0089

Max Conducted Output Power (in dBm)

2.4GHz WLAN: 22.0
5.8GHz WLAN: 20.6
Bluetooth LE: 9.5

Field Strength at 3 meters (Maximum)

Not Applicable

Occupied Bandwidth (99% BW)

2.4GHz WLAN: 17.6 MHz
5.8GHz WLAN: 17.8 MHz
Bluetooth LE: 1.04 MHz

Type of Modulation

GFSK,OFDM,DSSS

Occupied Bandwidth (6% BW)

WLAN: 17.6 MHz
Bluetooth LE: 679kHz

Transmitter Spurious (worst case) at 3 meters

51.26 dBpV/m at 14472 MHz

Stepped (Y/N) N

Step Value: N/A

Frequency Tolerance %, Hz, ppm Better than 100 ppm
Transceiver Model # (if applicable) WL1273L

Antenna Information

Detachable/non-detachable

Non-detachable and detachable

Type

Dual band Sleeve Dipole and Ceramic
Chip antenna

Gain
(From data sheet)

Dipole: 2.4GHz and 5.8GHz: 2.0dBi
Chip antenna: 2.4GHz: 1.0dBi

5.8GHz: -1.5dBi
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 X Yes [ ] No
Portable or Mobile? Mobile
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RF Technical Information:

Type of SAR Evaluation: Device Used in the Vicinity of the Human Head
Evaluation SAR Evaluation: Body-worn Device
(check one) X | RF Evaluation

If RF_Evaluation checked above, test engineer to complete the following:

Evaluated against exposure limits: [X] General Public Use [ ] Controlled Use
Duty Cycle used in evaluation: 100 %

Standard used for evaluation: OET 65

Measurement Distance: 20 cm

2400 to 2483.5 MHz Band

RF Value: 0.4997 [JVim [Am X W/m?
[ Measured [] Computed X] Calculated

5745 to 5850 MHz Band

RF Value: 0.3620 [ JV/im [JAm X W/m?
[ ]Measured [_] Computed X] Calculated

2.5 - Product Description

The TIWI5 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).
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EXHIBIT 3. EUT

OPERATING CONDITIONS &

CONFIGURATIONS DURING TESTS

3.1 - Climate Test Conditions

Temperature: 70-71° F
Humidity: 32-42%
Pressure: 728-741mmHg

3.2 - Applicability & Summary Of EMC Emission Test Results

FCC and IC : Compliance
Test Requirements
Paragraph (Yes/No)
IC - RSFgCGE1I\1532£c7t 799 Power Line Conducted Emissions Measurements Yes
FCC : 15.247 (a)(1) .
IC : RSS 210 A8.1 () 20 dB Bandwidth Yes
FCCIC' 15R§é7§t1))08'&;1310 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
| CF %%;5;37'0\(2)2(2(;) 6 dB Bandwidth of a Digital Modulation System Yes
FCC:15.247 (d) Power Spectral Density of a Digital Modulation Yes
IC: RSS 210 A8.2 (b) System
FCC : 15.247(c), 15.209 &
15.205 Transmitter Radiated Emissions Yes
IC : RSS 210 A8.2(b),
section 2.2, 2.6 and 2.7
The digital circuit portion of the EUT has been tested and verified to comply with FCC Part 15,
Subpart B, Class B Digital Devices (RSS GEN and RSS 210 of IC) and the associated Radio
Receiver has also been tested and found to comply with Part 15, Subpart B — Radio Receivers
(RSS GEN and RSS 210 of IC). The Receiver Test Report is available upon request.

3.3 - Modifications Incorporated In The EUT For Compliance Purposes

X] None

[ ] Yes (explain below)

3.4 - Deviations & Exclusions From Test Specifications

X 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.

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 Title 47, CFR FCC Part 15, RSS GEN and ANSI

C63.4-2003. 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 mode for final testing using power as provided by a bench
DC power supply. The unit has the capability to operate on 3 channels, controllable via instructions
on:

1. Trioscope for WLAN mode

2. Proprietary LS Research Bluetooth programming tool for Bluetooth LE mode.

The applicable limits apply at a 3 meter distance. The calculations to determine these limits are
detailed in the following pages. Please refer to Appendix A for a complete list of test equipment.
The test sample was operated on one of three (3) standard channels 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 300 MHz, and
a Log Periodic Antenna was used to measure emissions from 300 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
30MHz 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 4GHz to 25GHz, 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 1ISO
17025, and are traceable to the Sl standard. 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 a DTS 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 (dBuVv/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) pV/m (dBpV/m) (dBuVv/m)
30-88 100 40.0 -
88-216 150 43.5 -

216-960 200 46.0 -

960-40,000 500 54.0 63.5

Sample conversion of field strength (uV/m to dBuV/m):
dBuV/m = 20 log 1o (100)= 40 dBuV/m (from 30-88 MHz)
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5.6 - Radiated Emissions Test Data Chart

Manufacturer:

LS Research LLC

Date(s) of Test:

January 18" to April 25" 2012

Project Engineer(s):

Khairul Aidi Zainal

Test Engineer(s):

Khairul Aidi Zainal, Peter Feilen, Mike Hintzke and Shane Rismeyer

Voltage:

3.6 VDC

Operation Mode:

continuous transmit, modulated

Environmental
Conditions in the
Lab:

Temperature: 70°F
Relative Humidity: 32%

) Single Phase 120VAC 3 Phase VAC
EUT Power: -
Battery X | Other: Bench DC Supply
EUT Placement: X | 80cm non-conductive 10cm Spacers
pedestal
. 3 Meter Semi-Anechoic
EUT Test Location: | X ECC Listed Chamber 3/10m OATS
Measurements: Pre-Compliance Preliminary | X | Final
Detectors Used: X | Peak X Quasi-Peak | X | Average
Emissions that are present but not a function of the transmitter:
Frequency Azimuth Peak Quasi Peak | Average Limit
(MHz) Height (m) (degree) Reading Reading Reading (dBuV/m) Margin (dB) | Antenna Polarity
(dBuV/m) | (dBuV/m) [ (dBuv/m)
374.6 1.00 154.9 29.16 23.31 16.13 46.0 227 Vv
166.4 1.37 113.6 3458 25.21 15.67 43.0 17.8 H
160.0 1.00 1317 33.44 31.25 29.37 43.0 118 Vv
55.3 1.00 111.1 36.51 33.32 26.04 40.0 6.7 Vv
67.7 1.00 121.3 333 29.87 22.9 40.0 10.1 Vv
Notes:

1. H: Horizontal, V: Vertical, S: Side, F: Flat.

2.

Refer to exhibit 5.5 on explanation of how data is reported.
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5.6.1

5.6.1.1 Bluetooth LE

Chip antenna

RADIATED EMISSIONS DATA CHART (continued)

The following table depicts the level of radiated emissions of channel 2402 MHz in the restricted

band:
. Peak Avg L.
Frequency ; Azimuth N _ Avg Limit : Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
5 (dBuV/m) | (dBuv/m) - J
4804 1.00 44 60.5 58.1 63.5 5.4 Vertical Vertical
12010 1.00 314 58.5 45.3 63.5 18.2 Horizontal Vertical
19216 1.00 304 57.2 44.9 63.5 18.6 Vertical Vertical

The following table depicts the level of significant radiated emissions of channel 2440 MHz in the
restricted band:

. Peak Avg A
Frequency : Azimuth N _ Avg Limit ; Antenna EUT
Height (m) Reading Reading Margin (dB) i X .
(MHz) (degree) (dBuV/m) Polarity orientation
(dBuV/m) | (dBuV/m)
4880 1.08 162 67.5 54.0 63.5 9.5 Horizontal Vertical
7320 1.00 32 58.0 51.8 63.5 11.7 Horizontal Vertical
12200 1.00 312 66.2 52.1 63.5 114 Horizontal Vertical
19520 1.00 28 56.9 43.0 63.5 20.6 Horizontal Side

The following table depicts the level of significant radiated emissions of channel 2480 MHz in the
restricted band:

. Peak Avg A
Frequency : Azimuth N _ Avg Limit ; Antenna EUT
Height (m) Reading Reading Margin (dB) i X .
(MHz) (degree) (dBuV/m) Polarity orientation
(dBuV/m) | (dBuV/m)
4960 1.00 37 70.9 56.6 63.5 6.9 Vertical Flat
7440 1.04 35 58.7 47.3 63.5 16.2 Horizontal Vertical
12400 1.07 326 67.7 52.7 63.5 10.8 Vertical Flat
19840 1.00 36 54.0 41.1 63.5 22.4 Horizontal Side
22320 1.00 327 50.6 37.9 63.5 25.6 Vertical Vertical
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to
reflect this measurement distance.

2. H: Horizontal, V: Vertical, S: Side, F: Flat.

3. Refer to exhibit 5.5 on explanation of how data is reported.
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5.6.1.2 2.4GHz WLAN

The following table depicts the level of radiated emissions of channel 2412 MHz in the restricted

band:
. Peak Avg A
Frequency : Azimuth N _ Avg Limit : Antenna EUT

Height (m) Reading Reading Margin (dB) i X .

(MHz) (degree) (dBuV/m) Polarity orientation
(dBuV/m) | (dBuV/m)

4824 1.00 84.4 58.6 55.2 63.5 8.3 Horizontal Flat
12060 1.08 4.5 55.7 49.2 63.5 14.3 Vertical Side
14472 1.00 29.2 64.1 60.8 63.5 2.7 Vertical Side
19296 1.00 293 52.6 44.4 63.5 19.1 Vertical Vertical

The following table depicts the level of significant radiated emissions of channel 2437 MHz in the
restricted band:

. Peak Avg -
Frequency . Azimuth | _ Avg Limit . Antenna EUT

Height (m) Reading Reading Margin (dB) . . )

(MHz) (degree) (dBuV/m) Polarity orientation
(dBuV/m) | (dBuV/m)

4884 1.01 72 57.4 55.0 63.5 8.5 Vertical Side
7326 1.00 13 51.6 42.5 63.5 21.0 Vertical Vertical
12210 1.00 341 60.6 54.5 63.5 9.0 Vertical Vertical
19536 1.00 70 55.4 47.6 63.5 15.9 Vertical Vertical

The following table depicts the level of significant radiated emissions of channel 2462 MHz in the
restricted band:

. Peak Avg L.
Frequency . Azimuth | _ Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarity orientation
(dBuV/m) | (dBuV/m)
4924 1.00 85 56.9 54.3 63.5 9.2 Vertical Side
7386 1.03 22 52.4 43.6 63.5 19.9 Vertical Vertical
12310 1.00 352 57.8 51.0 63.5 12.5 Vertical Vertical
19696 1.00 70 52.8 44.8 63.5 18.7 Vertical Vertical
22158 1.00 335 52.4 41.6 63.5 21.9 Vertical Vertical
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to
reflect this measurement distance.

2. H: Horizontal, V: Vertical, S: Side, F: Flat.

3. Refer to exhibit 5.5 on explanation of how data is reported.
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5.6.1.3 5.7GHz WLAN

The following table depicts the level of radiated emissions of channel 5745 MHz in the restricted
band:

. Peak Avg A
Frequency ; Azimuth N _ Avg Limit : Antenna EUT
Height (m) Reading Reading Margin (dB) i X )
(MHz) (degree) (dBuV/m) Polarity orientation
(dBuV/m) | (dBuV/m)
11490 1 138 61.1 57.5 63.5 6.1 Vertical Flat
22980 1 290 55.7 48.6 63.5 14.9 Vertical Side

The following table depicts the level of significant radiated emissions of channel 5785 MHz in the
restricted band:

. Peak Avg ..
Frequency ) Azimuth ) N Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
J (dBuv/m) | (dBuv/m) | ‘M J
11570 1 138.5 61.0 57.7 63.5 5.8 Vertical Flat

The following table depicts the level of significant radiated emissions of channel 5825 MHz in the
restricted band:

. Peak Avg ..
Frequency ) Azimuth ) N Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
J (dBuv/m) | (dBuv/m) | ‘M Y
11650 1 135.8 60.2 56.5 63.5 7.0 Vertical Flat
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to
reflect this measurement distance.

2. H: Horizontal, V: Vertical, S: Side, F: Flat.

3. Refer to exhibit 5.5 on explanation of how data is reported.
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5.6.2 Dipole antenna

5.6.2.1 Bluetooth LE

The following table depicts the level of radiated emissions of channel 2402 MHz in the restricted

band:
Dipole Bent:
. Peak Avg ..
Frequency . Azimuth ) , Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuv/m) Margin (dB) Polarit orientation
‘ (dBuV/m) | (dBuv/m) - v
4804 1.03 242 60.0 43.7 63.5 19.8 Vertical Flat
12010 1.18 0 57.0 48.8 63.5 14.7 Vertical Vertical
Dipole Straight:
. Peak Avg A
Frequency ; Azimuth | _ Avg Limit : Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
g (dBuV/m) | (dBuv/m) | ‘T Y
4804 1.03 226 58.5 41.2 63.5 22.3 Vertical Vertical
12010 1 320 55.5 39.0 63.5 24.6 Horizontal Side

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

restricted band:

Dipole Bent:
. Peak Avg A
Frequency ; Azimuth N _ Avg Limit : Antenna EUT
Height (m) Reading Reading Margin (dB) i X )
(MHz) (degree) (dBuV/m) Polarity orientation
(dBuV/m) | (dBuV/m)
4880 1 271 59.1 41.3 63.5 22.2 Vertical Side
7320 1.05 140 56.9 43.9 63.5 19.6 Vertical Flat
12200 1.19 4 61.3 47.3 63.5 16.2 Vertical Vertical
Dipole Straight:
. Peak Avg ..
Frequency . Azimuth . , Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuv/m) Margin (dB) Polarit orientation
‘ (dBuV/m) | (dBuv/m) - v
4880 1 188 62.7 42.3 63.5 21.2 Horizontal Side
7320 1 121 56.3 46.7 63.5 16.8 Horizontal Side
12200 1 351 64.1 48.3 63.5 15.2 Horizontal Flat
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to
reflect this measurement distance.

2. H: Horizontal, V: Vertical, S: Side, F: Flat.

3. Refer to exhibit 5.5 on explanation of how data is reported.
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The following table depicts the level of significant radiated emissions of channel 2480 MHz in the

restricted band:

Dipole Bent:
Frequency Azimuth Peak Ave Avg Limit Antenna EUT
Height (m) Reading Reading Margin (dB) ) 3 X

(MHz) (degree) (dBuV/m) | (dBuv/m) (dBuV/m) Polarity orientation

4960 1.23 264 55.0 38.8 63.5 24.7 Vertical Side

7440 1 245 53.1 38.2 63.5 25.4 Horizontal Flat

12400 1.1 22 58.2 40.4 63.5 23.1 Horizontal Side

Dipole Straight:
Frequency Azimuth Peak Ave Avg Limit Antenna EUT
Height (m) Reading Reading Margin (dB) ) ) .

(MHz) (degree) (dBuV/m) | (dBuv/m) (dBuV/m) Polarity orientation

4960 1 223 60.8 40.5 63.5 23.1 Vertical Vertical

7440 1 140 54.4 38.4 63.5 25.1 Horizontal Flat

12400 1.17 23 56.4 40.1 63.5 23.4 Vertical Vertical

5.6.2.2 2.4GHz WLAN
The following table depicts the level of radiated emissions of channel 2412 MHz in the restricted
band:

FREQ ANT EUT HEIGHT [AZIMUTH| PEAK AVG LIMIT MARGIN
(MHz) (cm) (°)  |(dBuV/m)|(dBuV/m)|(dBuV/m)| (dB)
14472.0 H SB 109.0 337 63.1 59.6 63.5 3.9
4824.0 V VS 109.8 32 55.9 50.0 63.5 13.5
12060.0 H VB 100.0 325 61.9 55.9 63.5 7.6
19296.0 H SB 102.2 301 57.1 49.5 63.5 14.0

The following table depicts the level of significant radiated emissions of channel 2437 MHz in the

restricted band:

FREQ ANT EUT HEIGHT [AZIMUTH| PEAK AVG LIMIT MARGIN
(MHz) (cm) (°)  |(dBuV/m)|(dBuV/m)|(dBuV/m)| (dB)
4884.0 Vv VS 129.3 75 53.2 49.5 63.5 14.0
7326.0 H SB 102.5 312 52.7 43.3 63.5 20.2
12210.0 H VB 100.0 324 62.5 59.1 63.5 4.4
19536.0 H SB 103.3 280 58.4 50.7 63.5 12.8

Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to
reflect this measurement distance.

2.
3.

H: Horizontal, V: Vertical, SB: Side with dipole bent, VB:Vertical with dipole bent, VS:Vertical with dipole straight .
Refer to exhibit 5.5 on explanation of how data is reported.
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The following table depicts the level of significant radiated emissions of channel 2462 MHz in the
restricted band:

FREQ | ANT EUT | HEIGHT |AZIMUTH| PEAK | AVG | LIMIT | MARGIN
(MHz) (cm) (°) _ |(dBuV/m)|(dBuV/m)|(dBuV/m)| (dB)
7386.0 H ss 101.9 334 53.9 48.1 63.5 15.4
4924.0 Vv 'S 113.5 28 56.6 54.1 63.5 9.5
12310.0 H VB 100.0 319 62.9 59.5 63.5 4.1
19696.0 H SB 103.8 291 57.7 52.1 63.5 11.4
22158.0 H VB 100.6 64 57.5 46.8 63.5 16.7

5.6.2.3 5.7GHz WLAN

The following table depicts the level of radiated emissions of channel 5745 MHz in the restricted

band:
Dipole Bent:
. Peak Avg A
Frequency : Azimuth N _ Avg Limit : Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
J (dBuv/m) | (dBuv/m) | ‘M J
11490 1.00 95.6 60.5 57.7 63.5 5.8 Horizontal Vertical
22980 1.02 338 59.1 54.7 63.5 8.9 Vertical Vertical
Dipole Straight:
. Peak Avg N
Frequency ) Azimuth ) N Avg Limit ) Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
. (dBuv/m) | (dBuv/m) - /
11490 1.00 93.4 60.1 57.0 63.5 6.5 Horizontal Vertical
22980 1.00 334 58.9 54.3 63.5 9.2 Vertical Vertical
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to

reflect this measurement distance.
2. H: Horizontal, V: Vertical, SB: Side with dipole bent, VB:Vertical with dipole bent, VS:Vertical with dipole straight .
3. Refer to exhibit 5.5 on explanation of how data is reported.
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The following table depicts the level of significant radiated emissions of channel 5785 MHz in the
restricted band:

Dipole Bent:
. Peak Avg A
Frequency ; Azimuth N _ Avg Limit : Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuvV/m) Margin (dB) Polarit orientation
g (dBuv/m) | (dBuv/m) | ¥ Y
11570 1.00 97.3 60.2 57.0 63.5 6.5 Horizontal Vertical
Dipole Straight:
. Peak Avg A
Frequency ; Azimuth ) _ Avg Limit : Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
: (dBuV/m) | (dBuv/m) . v
11570 1.00 97.3 60.5 57.3 63.5 6.2 Horizontal Vertical

The following table depicts the level of significant radiated emissions of channel 5825 MHz in the
restricted band:

Dipole Bent:
. Peak Avg ..
Frequency ) Azimuth ) _ Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarit orientation
J (dBuv/m) | (dBuv/m) | ‘M J
11650 1.00 96.8 59.2 56.4 63.5 7.1 Horizontal Vertical
Dipole Straight:
. Peak Avg L.
Frequency ; Azimuth N _ Avg Limit : Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuvV/m) Margin (dB) Polarit orientation
‘ (dBuV/m) | (dBuv/m) . i
11650 1.00 97.7 59.4 56.1 63.5 7.4 Horizontal Vertical
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to

reflect this measurement distance.
2. H: Horizontal, V: Vertical, S: Side, F: Flat.
3. Refer to exhibit 5.5 on explanation of how data is reported.
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5.7 - Screen Captures.

The screen captures below are those using the Peak detector of the analyzer. In addition, the
screen captures presented are those which were deemed to be an appropriate representation of the

spectrum scan.

30 to 300 MHz, 3m distance.
s Agilent 12:39:37 Mar 22, 2612 R T Marker Fctn

g Select Marker
Inout: RE Path: Filer |L 2 3 4
Htten: B dB  Gain: ON

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker
e Operation Statu
300 to 1000 MHz, 3m distance.
% Agilent 14:39:19 Mar 22, 2012 R T Marker

3.18 dBuY  Presel:
1.43 dBuY  Inout: RF Path:
9.82 dBuY  Atten: 8 dB  Gain:

ENI Peak: 3
EMI Aug: 2
Marker 67.680000 MHz

Select Marker
1 2 3 4

Span Pair
Center
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1000 to 2310 MHz, 3m distance.

* Aglent 10:39:15 Jan 18, 2012 R T | Peak Search
Meas At Mkr §EII Peak: Plrn:e_i:RF o Next Peak,
Emissions M Ave: nput: athl Dypass | |
Next Pk Right
sAtten @ dB |
Next Pk Left|
Min Search

Pk-Pk Search|

Hkr 3 CF

More
1 of 2|

File Operation Status, C:\AHORN29.ANT file loaded

Bluetooth LE

Agilent 08:24:32 Mar 22, 2012 R Trace

Presel:

Trace
Input: RF 3

Ir

Path: Bypass

Clear Write

Max Hold

Min Hold

View

Blank

More
1 of 2

:\AHORN39.ANT fil

File Operation Statu loaded

2.4GHz WLAN

2310 to 2390 MHz, 3m distance.

# Agilent 19:35:57 Jan 18, 2012

R T | PeakSearch

Meas At Mkr EMI Peak: Presel: Next Peak
. Input: RF Path: Bypass
EMI Ava:
Next Pk Right
Next Pk Left
HMin Search

i
e Pk-Pk Search

Mkr 3 CF

More
1of 2

R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF|

More
1 of 2

Bluetooth LE

2.4GHz WLAN

Note: The range 2483.5 to 2500 MHz is in section 8 of this report (Band-edges).
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2390 to 2400 MHz,_ 3m distance.

%  Agilent 10:34:30 Jan 18, 2012 R T | PeakSearch
Meas At Mkr EMI Peak: N/A Presel: Next Peak
. WNAA Input: RF Path: Bypass
Emissions EMI Aug: N/A
Marker a 2.856800 MHz Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Agilent 02:36:69 Mar 9, 2812 R T | PeakSearch

Meas At Mkr EMI Peak:l | Presel: Next Peak
2.46 GHz . 1 Vo Input: RF Path: Bypass
Emissions EMI Ave: 57.
Marker a 12.811800 MHz Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 3 CF Mkr 3 CF
More More
1of2 WUBH 1 1 of 2
ile Operation Status, C:\AHORN39.ANT file loaded
Bluetooth LE 2.4GHz WLAN
2500 to 4000 MHz, 3m distance.
Agilent 11:83:21 Jan 18, 2612 R T |Freg/Channel Agilent 03:34:27 Mar 22, 2012 R T Peak Search

Center Freq

LR G LI (2 Peely TR Path: Bypass | 325000008 GHz

H Input: RF
EMI Ava:

StartFreq
2.56000888 GHz

Stop Freq
4.00009000 GHz

CF Step
915@.@@@@@@ T’\HZ
& Auto an

S I E—
T Freq Dffset

0006000008 Hz

Signal Track
On 0ff)

File Operation Status, C:\AHORN39.ANT file loaded

Meas At Mkr EMI Peak: N/A Presel: Next Peak
. ap: N/A Input: RF Path: Bypass
Emissions EMI Avg: N/A
Marker 3.840900000 GHz Next Pk Right
Next Pk Left:
Min $earch

Pk-Pk Search

Mkr 3 CF
More
i 1of2
File Operation Status. C:\AHORN39.ANT file loaded

Bluetooth LE

2.4GHz WLAN
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4000 to 18000 MHz, 1m distance.

B E Agilent 03:20:38 Mar 9, 2012 Display o Agilent 23:45:15 Feb 28, 2012

Display

Mkrl 4.957 GHz

Mkrl 14.477 GHz
Ref 75 dBpV #Atten § dB 60.84 dBpV Full Screen Ref 70 dBuY *Atten @ dB

57.17 dBpV Full Screen

orm Norm

Display Line
63.50 dBpl|
on 0ff

£ 1 £01):
FTun Titlex FTun
Swp Swp

L ¥l L * |[=——=
"Rere |
. H
dB/ on i dB/ .
$ | 9
0! ol
63.5 & 63.5 PP A ’
o 1'% |
Lo Limts | |51 gt 0 ‘ Linits
] Mg l J / J'.l_ | .'.F P
v s T T A Active Fetn] | |y s2 Active Fotn
53 FCJp 'l Y ey y LW PosBItit?nb $3 FC Positiony
A AL K] ottom) I

Bottom)
Title»

Start 4,000 GHz Stop 18,808 GHz || Preferencesy Start 4.000 GHz
#Res B 1 MHz #WBH 38 kHz Sweep 364.1 ms (681 pts) #Res BH 1 MHz

sUBH 168 kHz

Stop 18,808 GHz || Preferencesy

Sweep 110 ms (681 pts)

Unable to save file | File Operation Status, C:\04GHZ18.ANT file loaded |
Bluetooth LE 2.4GHz WLAN
~ 18000 to 25000 MHz, 1m distance. i
x5 Agilent 81:20:13 Jan 19, 2012 Trace i Agilent  02:13:44 Mar 6, 2012 Display I
Mkrl 23.857 GHz T Mkrl 23.5650 GHz
Ref 187 dBpV/m _ Atten 10 dB 58.69 dBpY/m race| | Ipef 75 du sfitten @ dB 45.96 dBpV
Peak L 2 3 Peak Full Screen
Log Log
18 . 5 n =
Clear MWrite] Display Line|
dB/ dB/ 63.50 dBuY)
on 0ff
Max Hold
DI
N 635
< " dBupY
Loy [t Hin Hold 1 Limits
i
ML $2 VL sefr ‘ Active Fotn
$3 FC View| | |53 FC Positiony
A A AR Bottam
£(f): M
Fran |Marker Blank Ti
itle
s |123.857000000 GHz |
58.69 dBuV/m | Hore
Start 18.808 GHz Stop 25.808 GHz 1of 2 Start 18 GHz Stop 25 GHz || Preferences»
#Res BH 1 MHz #UBH 1 MHz Sweep 35 ms (681 pts) sRes BH 1 MHz #UBH 30 kHz Sweep 189.7 ms (401 pts)
File Operation Status, A:\SCRENG693.GIF file saved I
Bluetooth LE 2.4GHz WLAN
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The screen captures below are for the 5.7 GHz WLAN

1000 to 8000 MHz, 1m distance.

% Aglent 10:09:02 Mar 26, 2612 | Trace

Trace
2 3

Clear Write

Max Hold
rm‘w‘,u,.'.,

Min Hold!
View

3.551250008 GHz Blank

5407 dBuU/m m—
200 08 Citz A 0 10of2

Unable to save file

% Aglent 10:02:03 Mar 26, 2612 | Amplitude

Ref Level
123.08 dBpY/m

Attenuation
39.90 4B
Man

Scale/Div

19.90 dB
Scale Type
Log Lin

Presel Center

Ref Level Presel deust
12300 dBuV/m s e

More
1of3

ble to save file

1000 to 5710 MHz

5710 to 5750 MHz

3% Agilent 10:47:45 Mar 26, 2012 | Peak Search

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

Mkr 3 CF

More
1of2

Unable to save file

% Agilent 18:49:12 Mar 26, 2612 | Marker

Select Marker

Normal

Ay (] u"‘-w“»h.-.:.‘\.».,.w

Span Pair
Center

7.694700000 GHz
60.18 dBpV/m

hz

ble to save file

5820 to 5870 MHz

5870 to 8000 MHz
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8000 to 26000 MHz, 1m distance.

i Agilent 10:41:55 Mar 28, 2012 File % Aglent 23:09:21 Mar 22, 2012 L Peak Search
Mkrl 11.483 GHz Mkrl 22.973 GHz
Eerkm dBpV/m #Atten B dB 55.84 dBpi/m Catalogy| Eef 76 dBpY #Atten B dB 49.22 dBpV Next Peak
eal orm
Log Log *
33/ I I Save) 33/ Next Pk Right
1

Load» Next Pk Left
1] L
63.5
B/ 1 1 1 1 1 o Delete| 1 Min Search
LaAv | ! 1 | LaAv !
T [ AL A I S ' V52 [
$3 FC Copy» $3 FC Pk-Pk Search|
A AL A AL
£(F): } } 1 ! ! ! £(F): Mark !
FTun Rename» FTun |Marker Mkr 3 CF|
Swp [+ 1 swp |122.973000000 GHz-

More| 49.22 dBpV More|
Start 8.000 GHz Stop 18.000 GHz 1 of 2 Start 18.808 GHz Stop 26.000 GHz 1 of 2
#Res BH 1 MHz #BH 10 kHz Sweep 779.8 ms (601 pts) #Res BH 1 MHz #BH 30 kHz Sweep 208.1 ms (601 pts)

I I
8000 to 18000 MHz 18000 to 26000 MHz

26000 to 40000 MHz, 1m distance.
Agilent 12:52:18 Mar 28, 2812 [ Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

39.525000000 GHz Mkr 5 CF
53.18 dBpY/m —
Lof2
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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 and with Title 47 CFR, FCC Part 15,

Industry Canada RSS-210 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.

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 the Sl standard. 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 = 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 P! Qi X | 80cm above Ground Plane Other: "
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

6.8

Test Setup Photo(s) — Conducted Emissions Test

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).

(@3] 19:82:36 APR 25, 217 — (@3] 19:13:86 APR 25, 2917 ea1 ted
RTTEN ALTY DET: PEAK Key Nenu 5T0P RCTV DET: PERK Key Menu
B a2 HEAS DET: PERK DP RAUG SPAN 30.80 #Hz HEAS DET: PERK OP AUG SPAN
HKR 158 kHz MER 158 kH:z
41,03 depl ug. 33 dByl
LOG REF 75 @ By MARKER | Los Rer 75 @ o e
10 10
dBs dBs
PASS ILINDT HARKER PASS L1010 HAx
1ATN 1ATN
g | T A g | T HOLD A
] ]
(%3] VIEW A
| PLAE ™
VR 58 \u""“h AN WX PE | e N BLANK A
SC FL RIGH1 SC FL N \
RLORR } . RLORR \w ,.}L ]
HEXT PR race
Mgt LEFT ety i BB C
STRRT 158 kHz STOP 38,88 NHz Nore STRRT 158 kHz STOP 30.8@ MHz More
BL  #IF BH 9.0 kHz AUG BH 38 kHz SWP 2.9 sec i of ? RL #1F BH 9.0 kHz AVG BK 38 kHz SWP 243 sec f of 3
Line 1 Line 2
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EXHIBIT 7. OCCUPIED BANDWIDTH

Test Engineer(s): Adam Alger and Khairul Aidi Zainal

7.1 - Limits
For a DTS system operating in the 2400 to 2483.5 MHz and 5725 to 5850 MHz band, the 6dB
emission bandwidth limit is 500 kHz.

7.2 - Method of Measurements

Industry Canada (IC RSS GEN 4.6.1) also requires the measurement of the 99% bandwidth in
addition to the 6dB emission 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 99 % bandwidth while the 6dB bandwidth was measured using FCC OET
KDB 558074 section 5.1.

7.3 - Test Data

7.3.1 Bluetooth LE

0 2402 0.679 N/A 1.035
1 Mbps 19 2440 0.678 N/A 1.031
39 2480 0.679 N/A 1.032
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7.3.2 WLAN

1 2412 9.1 16.1 13.9
8102’.'%’3{) 6 2437 9.1 16.1 13.9
11 2462 9.1 16.1 13.9
11 MBPS 1 2412 10.3 16.6 14.4
802.11 b 6 2437 10.2 16.9 14.4
11 2462 9.8 16.8 14.4
1 2412 16.4 18.0 16.4
5{;‘02"?5’3 6 2437 16.4 18.0 16.4
19
11 2462 16.4 18.0 16.4
MCS7 1 2412 17.4 19.1 17.6
802.11n 6 2437 17.6 19.0 17.6
HT20 11 2462 17.5 19.3 17.5
6 MBPS 149 5745 16.2 19.6 17.2
802.11a 157 5785 16.1 20.0 17.3
165 5825 16.2 20.1 17.4
12 MBPS 149 5745 16.2 20.1 16.9
802.11a 157 5785 16.3 19.9 16.9
165 5825 16.2 20.2 16.9
24 MBPS 149 5745 16.3 19.0 16.7
802.11a 157 5785 16.2 19.9 16.9
165 5825 16.2 20.6 16.8
MCS7 149 5745 17.2 20.0 17.8
802.11n 157 5785 17.5 19.9 17.8
HT20 165 5825 17.5 19.7 17.8
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7.4 - Screen Captures

7.4.1 Bluetooth LE
2402 MHz

Agilent 142003 Apr 18, 2012 R T Meas Setup
| Meas €
Ch Fieq 2402 GHz
Jecupled Bandwidih
Aum Mode
Exe  Repeat
Rel 20 dBm Atten 20 dB  Ext PG 10 9B )
:';;“" o e Max Hold|
P a g On
aB/ v e
g = 5 Occ BW % Pwi
93,00 %
] OBW Spa
Center 2.402 GHe Span 3 MHe || 300000000 MHz
TRes BW 30 kHz WW‘W& Swm.-E!lnlsinwl Elsi P ——
Occupied Bandwidth OccBW%Pw  9900% e
1.0346 MHz *® w06
Tranamit Freq Ermce 2.054 kHz Optimize
x & Bandwadth 679,136 iz Ref Level
5 Agilent 15:23:16 Feh 8, 2012 R T | Harker i Agilent  11:21:25 Feb 22, 2012 R T [ Marker
Ch Freq 2437 BHz Trig Free Se'egct Harker ChFieq 5745 GHz WERNEEN Sclect Marker
Occupied Bandwidth Occupied Bandwidth 1 2 3
Normal
Mkr2 & 20.025 MHz Normal
Ref 10 dBm #Atten 10dB  Ext PG -10 dB 1.28 dB
Delta #Paak L VI
Log A—)/o'M MN‘\i Delta
5 2
Delta Pair a8 =
il (Tracking Ref) B/ Delta Pair
Ref A (Tracking Ref)
= iy | REF Delta
Span Pair )
i Center Span Pair
; Center 5.745 GHz Span 30 MHz | Span Center
H 200 kHz y z (661 pts) Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Occ BH % P:; : gt Occupied Bandwidth Oce BW % Pwr 99.00 % Off
175799 MHz * vore 17.8288 MHz xd8  -6.00dB
Transmit Frgq Error ‘ ‘ 10f 2 Transmit Freq Error 5.188 kHz Moare
% dB Bandwidth i | x dB Bandwidth 17.225 MHz 1of2
Copyright 2000-2010 Agilent Technologies
Channel 2437 MHz Channel 5745 MHz
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EXHIBIT 8. BAND EDGE MEASUREMENTS

Test Engineer(s): Adam Alger, Khairul Aidi Zainal,

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 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 conducted and radiated. The measurement of
band-edge was performed to satisfy FCC 15.247(d).

Conducted measurements of the spurious emission were performed with a measurement
bandwidth of 100kHz.

Measurement procedure used was FCC OET KDB 558074 D01 section 5.4
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8.2. Band edge captures.
8.2.1 Radiated Band-edge in Restricted Band:

8.2.1.1 Bluetooth LE
A. Dipole antenna

- Agilent 89:38:11 Apr 29, 2012 R T | Peak $earch
Meas At Mkr EMI Peak: Presel: Hot Used Next Peak
EMI Aug:
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

File Operation Status, C:\AHORN39.ANT file loaded

- Agilent 09:41:03 Apr 29, 26012 R T | Peak $earch

Meas At Mkr EMI Peak: Presel: Hot Used Next Peak
Emissions EMI Aug:

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

File Operation Status, C:\AHORN39.ANT file loaded

Upper band edge Peak

Upper band edge Average

B. Chip antenna

5 Agilent 89:09:59 Rpr 20, 2612 R T Display
Meas At Mkr LMD Peak: /0 Presel: Hot Used Full Screen
Emissions EMI Avg: N/A
Display Line

Display Line 74.00 dBpV

74.80 dBpY
On Off

Limits»

Active Fctn
Position»
Top!

Titler

Preferences»

File Operation Status. C:\AHORN39.ANT file loaded

5 Agilent 09:17:23 Apr 20, 2012 R T Peak Search

Next Peak

Heas At Hkr CHI Peak:

Presel: Hot Used

Next Pk Right

Next Pk Left

Min Search

VU I .. | P Search

Mkr 3 CF|

More
1 of 2

File Operation Status. C:\AHORN39.ANT file loaded

Upper band edge Peak

Upper band edge Average
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8.2.1.2 WLAN 1MBPS
A. Dipole antenna

Agilent 01:06:57 Mar 9, 2612 R T | Peak Search

Presel: Next Peak
Input: RF Path: Bypass

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

File Operation Status, C:\AHORN39.ANT file loaded

i Agilent 01:06:46 Mar 9, 2012 R T Trace

Presel:
Ingut: RF 1 2

Max Hold
HMin Hold
View
Blank

More
#UBH 16 H n i dfa

File Operation Status, C:\AHORN39.ANT file loaded

Upper band edge Peak

Upper band edge Average

B. Chip antenna

Agilent 11:26:34 Mar 1, 2612 R T | PeakSearch

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

Mkr 3 CF|

More
1 of 2

# -

Copyright 2000-2009 Agilent Technologies

Agilent 11:25:39 Mar 1, 2812 R T | PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF|

More
1 of 2

Copyright 2000-2009 Agilent Technologies

Upper band edge Peak

Upper band edge Average
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8.2.1.3 WLAN 54MBPS

A. Dipole antenna
Agilent 01:28:04 Mar 9, 2612 R T | Peak Search - Agilent 01:27:40 Mar 9, 2612 R T | Peak Search

Presel: Next Peak Next Peak
Input: RF Path: Bypass Input: RF Path: Bypass

Next Pk Right Next Pk Right

Next Pk Left Next Pk Left

Min Search Min Search

Pk-Pk Search Pk-Pk Search

Mkr > CF Mkr > CF
More More
y ; 1 of 2 VB 10 ; 1 of 2
Upper band edge Peak Upper band edge Average
B. Chip antenna

Agilent 11:44:38 Mar 1, 2612 R T Peak Search Agilent 11:43:02 Mar 1, 2812 R T Peak Search
Next Peak Next Peak

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
e R B ) o 1of 2 e _ 1 of 3
Upper band edge Peak Upper band edge Average
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8.2.1.3 WLAN MCS7

A. Dipole antenna
Agilent 01:56:31 Mar 9, 2612 R T | Peak Search - Agilent 01:52:23 Mar 9, 2612 R T | Peak Search

Presel: Next Peak : Presel: Next Peak
. Input: RF Path: Bypass

Input: RF Path: Bypass

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

Pk-Pk Search Pk-Pk Search

Mkr > CF Mkr > CF
More More
y ; 1 of 2 VB 10 ; 1 of 2
Upper band edge Peak Upper band edge Average
B. Chip antenna

Agilent 11:49:31 Mar 1, 2612 R T Peak Search Agilent 11:50:47 Mar 1, 2812 R T Peak Search
Next Peak Next Peak

Next Pk Right Next Pk Right

Next Pk Left Next Pk Left

Min Search Min Search

Pk-Pk Search Pk-Pk Search

Mkr > CF Mkr > CF

. More More

M N . ) o 1of 2 e _ 1 of 3

Upper band edge Peak Upper band edge Average
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8.2.2 Conducted Band-edge:

8.2.2.1 Bluetooth LE

Agilenf  15-15:59 Apr 18, 2012 R T Peak Search i Agilenf  16-16:41 Apr 18, 2012 R T Peak Search
Mkrl & 240 MHz | Mkrl & 364 MHz )
Ref 10 dBm Atten 10 B Ext PG 10 dB 5792 dB Ref 10 dBm Atten 10 B Ext PG 10 dB 59 96 dB
Peak Meas Tools * Peak Meas Tools *
Log /\' Log
10 / 10 \
dB/ Next Peak dB/ \ Next Peak
Next Pk Right L] Next Pk Right
ua ,r/ Next Pk Left Next Pk Left
" < el
M1 S2 MM \m« ettt ey o] Lo M1 S2 el ] Pt
$3 FC Min Search $3 FC Fntedhet pi e i Min Search
A AA A AA
Pk-Pk Search Pk-Pk Search
Start 2.39 GHz Stop 2.402 GHz 1”?;9 Start 2.479 GHz Stop 2.5 GHz 1”?;9
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts) o #Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts) o
Lower band edge Upper band edge

8.2.2.2 WLAN

2.4GHz 1 MBPS

Agilenf  15-00-44 Apr21, 2012 R T Peak Search i Agilenf  15-09:53 Apr 21, 2012 R T Peak Search
Mkl A 14.4350 MHz ) Mkl A 2046 MHz )
Ref 25 dBm Atten 25dB  Ext PG 10 dB 44.93 4B Ref 25 dBm Atten 25dB  Ext PG 10 dB 5205 dB
Peak Meas Tools * Peak N Meas Tools *
Log Log
Lo ] Lot
8/ A M, Next Peak | | |98/ s Next Peak
/ A,
# ' | '
Next Pk Right \MMWQW Next Pk Right
N /[ Next Pk Left Next Pk Left
M1 52 /H]nv‘ Start 2.457 GHz Stop 2.5 GHz
$3 FC Ay Min Search #Res BW 100 kHz VBW 300 kHz  Sweep 4.455 ms (401 pts) Min Search
A AA Marker Trace Type X Axis Amplitude
1R “y Freq 248350 GHz -42.95 dBm
1A [y Freq -20.48 MHz 5205 dB
Pk-Pk Search Pk-Pk Search
Start 2.39 GHz Stop 2417 GHz 1”?59 1”?59
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts) o o
Lower band edge Upper band edge
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2.4GHz 11 MBPS

i Agilent  15:02:02 Apr21, 2012 R T

[ Peak Search

Mkrl & 153125 MHz |
Ref 25 dBm Atten 25dB  Ext PG -10 dB 44.86 dB
Peak Meas Tools ¥
Log
10 x
dB! P i T Next Peak
L Next Pk Right
. / Next Pk Left
M1 s2 A
S3 FC ! Min Search
A AA
Pk-Pk Search
Start 2.39 GHz Stop 2.417 GHz 1M?£e
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts) o

& Agilent  15:09:07 Apr21, 2012 R T |

—_— Marker
Mkr1 & -22.52 MHz
Ref 25 dBi Atten 25dB  Ext PG -10 dB 53.3dB
gt = X Select Marker
Log 3 12 3 4
s e
dB/ Marker Trace
Auto 1 2 3
\ e Readout ,
Frequency
Function |
off
Start 2.457 GHz Stop 2.5 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 4.455 ms (401 pts) Marker Table
Marker Trace Type X Asis Amplitude On Off
1R [y Fregq 2.48350 GHz -44.12 dBm —
1A [} Freq -22.52 MHz 53,3 dB
Marker All Off
More
20f2

Lower band edge

Upper band edge

2.4GHz 54 MBPS

& Agilent  15:03:42 Apr21, 2012 R T | Peak Search
Mkrl & 13.4900 MHz
Ref 25 dBm Atten 25dB  Ext PG -10 dB 32.69 dB
Peak Meas Tools ¥
Log
10
dB/ > Next Peak
M"A
Next Pk Right
w\yw Next Pk Left

m s2 el
83 FCjeer""1 Min Search
A AA

Pk-Pk Search
Start 2.39 GHz Stop 2417 GHz 1”?59
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts) o

& Agilent  15:07-35 Apr21, 2012 R T | Peak Search
Mkrla 2252 MHz )
Ref 25 dBm Atten 25dB  Ext PG -10 dB 46.51dB
Peak Meas Tools ¥
Log
10
B/ g Next Peak
k Next Pk Right
i Next Pk Left
M1 S2 =
S3 FC Pt Gt & Min Search
A AA
Pk-Pk Search
Start 2.457 GHz Stop 2.5 GHz 1”?59
#Res BW 100 kHz VBW 300 kHz  Sweep 4.455 ms (401 pts) “

Lower band edge

Upper band edge
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2.4GHz MCS7

& Agilent  15:05-15 Apr21, 2012 R T | Peak Search

Mkrl & 132675 MHz |
Ref 25 dBm Atten 25dB  Ext PG -10 dB 33.26 dB
Peak Meas Tools ¥
Log
10
dB/ > Next Peak
M JWK‘m il
¥ .
Next Pk Right
M;,f ' Next Pk Left
M1 52
53 FC fofehofict ] Min Search
A AA
Pk-Pk Search
Start 2.39 GHz Stop 2.417 GHz 1M?£e
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts) o

Lower band edge

i Agilent  15:06:42 Apr21, 2012 R T | Peak Search
Mkrl 2 2027 MHz |
Ref 25 dBm Atten 25dB  Ext PG -10 dB 45,65 dB
Peak Meas Tools ¥
Log
10
dB/ : Next Peak
el Iw\:i"/'rr bt
I
l Next Pk Right
) Next Pk Left
Mt 52 o -
53 FC Bttt Min Search
A AA
Pk-Pk Search
Start 2.457 GHz Stop 2.5 GHz 1M?£e
#Res BW 100 kHz VBW 300 kHz _ Sweep 4.455 ms (401 pts) o
Upper band edge

5.7GHz 6 MBPS

W Agilent  15:29:33 Apr 21, 2012 R T | Peak Search
Mkrl 4 18750 MHz |
Ref25 dBm Atten 25dB Ext PG -10 dB 37 dB
Peak Meas Tools ¥
Log T
10 WW?»\ it
dB/ ] Next Peak
b _
J. Next Pk Right
" bt
Next Pk Left
Start 5.7 GHz Stop 5.75 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 5.18 ms (401 pts) Min Search
Marker Trace Type X Axis Amplitude
1R m Freq 5.725000 GHz -31.44 dBm
1A [0} Freg 18.750 MHz 37 dB
Pk-Pk Search
More
1of2

Lower band edge

W Agilent  15:36:20 Apr 21, 2012 R T | Peak Search
Mkl 2 2244 MHz |
Ref25 dBm Atten 25dB Ext PG -10 dB 44.09 dB
Peak Meas Tools ¥
Log T
10 M mw\
dB/ | Next Peak
b R
Vb Bt ] Next Pk ngh'l
Next Pk Left
Start 5.82 GHz Stop 5.875 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 5.698 ms (401 pts) Min Search
Marker Trace Type X Axis Amplitude
1R [0} Freq 5.85000 GHz -38 88 dBm
1A [0} Freg -22.44 MHz 44,09 4B
Pk-Pk Search
More
1of2
Upper band edge
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5.7GHz 12 MBPS

W Agilent  15:30:12 Apr 21, 2012 R T | Peak Search
Mkrl 4 21250 MHz |
Ref25 dBm Atten 25dB Ext PG -10 dB 36.32 dB
Peak Meas Tools ¥
Log I
10 !MM OM'(‘V\
dB/ J Next Peak
™ ]
-—‘*‘ﬁ Next Pk Right
ot 2
Next Pk Left
Start 5.7 GHz Stop 5.75 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 5.18 ms (401 pts) Min Search
Marier Trace Type X Axis Amplitude
1R m Freg 5.725000 GHz -31.39.dBm
1A ) Freg 21.250 MHz 36,32 dB
Pk-Pk Search
More
10f2

Lower band edge

W Agilent  15:35:04 Apr 21, 2012 R T | Peak Search
Mkl & 2257 MHz |
Ref25 dBm Atten 25dB Ext PG -10 dB 45.06 dB
Peak Meas Tools ¥
Log T
10 Mﬂ?\wﬂ
dB/ I Next Peak
A
™ Ty Next Pk Right
ity |
Next Pk Left
Start 5.82 GHz Stop 5.875 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 5.698 ms (401 pts) Min Search
Marier Trace Type X Axis Amplitude
1R [0} Freg 5.85000 GHz -40.39 dBm
1A ) Freg -22.57 MHz 45.08 dB
Pk-Pk Search
More
10f2
Upper band edge

5.7GHz 24 MBPS

W Agilent  15:30:50 Apr 21, 2012 R T | Peak Search
Mkrl 4 21250 MHz |
Ref 25 dBm Atten 25dB  Ext PG -10 dB 35.73 dB
Peak Meas Tools ¥
L =
1:)’!] pocriny Qwu
dB/ | Next Peak
i
= Next Pk Right
I
Next Pk Left
Start 5.7 GHz Stop 5.75 GHz
#Res BW 100 kHz VBW 300 kiiz Sweep 5.18 ms (401 pts) Min Search
Marker Trace Type X Axis Amplitude
1R [0} Freq 5.725000 GHz -297 dBm
1A [0} Freg 21.250 MHz 3572 4B
Pk-Pk Search
More
10of2

Lower band edge

W Agilent  15:34:29 Apr 21, 2012 R T | Peak Search
Mkrl 2 27.52MHz )
Ref25 dBm Atten 25dB Ext PG -10 dB 43.82 dB
Peak Meas Tools ¥
Log I
10 MW
dB/ I Next Peak
b o Next Pk Right
Next Pk Left
Start 5.82 GHz Stop 5.875 GHz
#Res BW 100 kHz VBW 300 kHz  Sweep 5.698 ms (401 pts) Min Search
Marker Trace Type X Axis Amplitude
1R [0} Freq 5.85000 GHz -38 86 dBm
1A n Freq -27.52 MHz 4382dB
Pk-Pk Search
More
1of2
Upper band edge
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5.7GHz MCS7

W Agilent  15:32:04 Apr 21, 2012 _ R T | Peak Search W Agilent 153349 Apr 21, 2012 _ R T | Peak Search
Mkr1 A 18.750 MHz | Mkrl 2 2629MHz |
Ref25 dBm Atten 25dB Ext PG -10 dB 44.18 dB Ref25 dBm Atten 25dB Ext PG -10 dB 46.11dB
Peak Meas Tools 4 Peak Meas Tools ¥
Log N | Log N
10 10 Lonra)
e
a8/ I Next Peak a8/ L A“\ Next Peak
T et Next Pk Right i Next Pk Right
Next Pk Left Next Pk Left
Start 5.7 GHz Stop 5.75 GHz Start 5.82 GHz Stop 5.875 GHz
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EXHIBIT 9. POWER OUTPUT (CONDUCTED): 15.247(b)

Test Engineer(s): Adam Alger and Khairul Aidi Zainal

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.

Measurement procedure used was FCC OET KDB 558074 D01 section 5.2.1
9.2 - Test Data
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 (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm ) + 0.85 (cable factor
indB) =9.4 (dBm).

LS Research, LLC Page 45 of 71

Prepared For: LS Research

Model #: TiWi5

Report #: 311362A

EUT: Tiwi5

Serial #: Conducted: SN 051201
Radiated: SN051205, SN011201, SN081201, SN361116

LSR Job #: C-1371




9.2.1 Bluetooth LE

1 Mbps

0 2402 9.5 30 20.5
19 2440 9.4 30 20.6
39 2480 9.3 30 20.7

9.2.2 2.4GHz WLAN

1 Mbps

1 2412 20.8 30 9.2
6 2437 20.8 30 9.2
11 2462 20.8 30 9.2

11 Mbps

1 2412 22.0 30 8.0
6 2437 22.0 30 8.0
11 2462 22.0 30 8.0

54 Mbps

1 2412 19.5 30 10.5
6 2437 19.5 30 10.5
11 2462 19.5 30 10.5

1 2412 17.6 30 12.4
MCS7 6 2437 17.6 30 12.4
11 2462 17.6 30 12.4
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9.2.3 5.7GHz WLAN

6 Mbps

149 5745 20.6 30 9.4
157 5785 20.2 30 9.8
165 5825 20.4 30 9.6

12 Mbps

149 5745 20.6 30 9.4
157 5785 20.3 30 9.7
165 5825 20.5 30 9.5

24 Mbps

149 5745 20.5 30 9.6
157 5785 20.0 30 10.0
165 5825 20.2 30 9.8

149 5745 16.0 30 14.0
MCS7 157 5785 15.3 30 14.7
165 5825 15.8 30 14.2
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9.3 - Screen Captures.

9.3.1 Bluetooth LE

o Aglent 4402 A tE 2012

B T [ Peak Search

- Aghnt 194505 Aar 18 2012 R_T [ peak Search

o Aglent 161100 A 1B 2012

B T [ peak Search

[ Ml J4ims Mirl A712ms |
Rl 24 dBin Atun 2048 Ext PG 18 4B 3,466 dfim Rl 24 dBin Atun 2048 Ext PG 18 4B 939 dBem Rl 24 dBin Atun 2048 Ext PG 18 4B 3,306 dfim
Poak | T ||| MeasToolss| |Peak | T ||| MeasToolss| |Peak | T | Meas Tooks
L - L - L .
‘;F 2 - ‘;F a - ‘;F —— s}
| Mot Peak | [ | Mot Peak | | Text Peak
|| (HeRER TR ||| et PR Right || MextPkRgN
et Pk Left Hest Pk Left Hest Pk Left
w1 52 w1 52 w1 52
53 FCL Min Search 53 FCL Min Search 53 FCL Min Search
e e e
Conter 2802 GHz Spantite Conter 284 Gitz Spantite Conter 2,88 Gl Spantite Mare
R EVW 1 MEL EW 3 MH Swwnp 5 m L T EW 3 MH Sweup 5 ma T3 s B 1 s EW 3 MH Swwop 5 m a2
Low Channel Middle Channel High Channel
9.3.2 2.4GHz WLAN
o Agien! 032551 Mar 26 2012 R T | o Agient 033449 Mar 26 2012 R T | T Agient 093562 Mar 262012 R T | Sweep
1

Ref 25 diim Ref 25 diim Red 75 dBm MAtten 20 A Ext PG 10 dB
Aok | Integ BW Aok | #Pak Auto Sweep
ol == —— 3.90000 MHz = —— Max Hold = —— = Couphng
4B/ Par Span 4B/ 48/
150000000 Mz Min Hold
L 1 L | View Gate
Contor 2412 GHz Span 15 MHz Contar 2437 GHz Span 15 MHz Contor 2462 GHz Span 15 Mz (]
FHes UW 1 MHz FVEW 3 Mz .99 ms (1000 FHes UW 1 MHz FVEW 3 Mz .99 ms (1000 Fhes BW 1 Mz FVINY 3 MHz 5,99 ms {1000 e —
Channel Power Power Spectral Density R?fﬁ Channel Power Power Spectral Density Bhnkl Channel Power Power Spectral Density P““;
20.79 dBm /9.1000 MHz -48.80 dBm/Hz - 20.84 dBm /9.1000 MHz -48.75 dBm/Hz - 20.84 dBm /9.1000 MHz -48.75 dBm/Hz
1ot2 102 I S
Low Channel Middle Channel High Channel
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9.3.2.2 11MBPS

o Agient 100634 Mar 26 2012 R T | © Agient 100410 Mar 26 2012 R T | T Agieat 100005 Mar 26 2012 R T | Meas Selup
1 1 ]
Rel 25 diim WAtien 20 4B Ext PG 10 08 Rel 25 diim WAtien 20 4B Ext PG 10 08 Red 75 dBm BAtten 20 A Ext PG 10 dB
ek — ] Intesg B PPeak [ I - B P e S—— ] ek — — Integ
ol s - T 980000 MHz bl e - B — s L = T4 103000 MHe
B e— | kol Chan Par Span
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Channel Fower Powes Spectral Density Rt Liovel Channel Fower Powes Spectral Density Blank| | | Channel Power Power Spectral Density m
21.95 dBm /9.8000 MHz -47.96 dBm/Hz 21.96 dBm /10.2000 MHz -48.12 dBm/Hz 21.98 dBm /10.3000 MHz -48.15 dBm/Hz -
12 12 Tof2
Low Channel Middle Channel High Channel
o Agierl 1000056 Mar 26 2012 R T | o Aglerl 1009 5T Mar 26 2012 R T | 7 Agieat 100807 Mar 26 2012 R T | Sweep

Span 20 UHz
9.95 mes (1000

Cantsr 2412 Gtz
FHes IW 1 MMz

FUEW 3 Mz
Channed Power
19.47 dBm [/ 16.4000 MHz

Power Spectral Density au Tl

-52 68 dBm/Hz

Wation 20 B Ext PG 10 a0

Span 20 UHz
9.95 mes (1000

Cantsr 2437 Gtz
FHes IW 1 MMz FVEW 3 MHz
Channed Power

19.4% dBm /16.4000 MHz

Power Spectral Density

Rll LW

-52 66 dBm/Hz

Red 75 dBm Men 20 di  Ext PG -10 dBY
Auto Sweep
o e —— Coaka
Ll 5B
By
Gate
Centor 2462 GHz Span 20 Mitz [of)
Fhes BW 1 Mz FVINY 3 MHz 5,99 ms {1000 e —
Channel Power Power Spectral Density P‘ﬂ,’,
19.51 dBm [ 16.4000 MHz -52.64 dBm/Hz
o]

Low Channel

Middle Channel

High Channel
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9.3.2.4 MCS7

Agilant 151508 Mar 26 2012 R T

Agiart 101403 Mar 26 2012 R

! Meas Selup

Centes Fre

Rel 25 diim

Wation 20 5 Ext PG 19 68
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Power Spectral Density
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9.3.3.2 12MBPS
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9.3.3.3 24MBPS
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9.3.3.4 MCS7
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EXHIBIT 10. CONDUCTED SPURIOUS EMISSIONS: 15.247(d)

Test Engineer(s): Adam Alger and Khairul Aidi Zainal

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.

Measurement procedure used was FCC OET KDB 558074 D01 section 5.4

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 (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm ) + 0.85 (cable factor
indB) =9.4 (dBm).
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10.3 - Test Data

The data presented below are samples selected from the various data rates and channels tested.

10.3.1 Bluetooth LE

T Aglent 152021 Apr 18, 2012 R T Marker Agheni 151845 Apr 18, 2012 R T o Aglent 153628 Apr18, 2012 R T | Matker
Wir1 72100 Gtz Wil 8012 Witz Wil 19.29 GHz
! ; 10, " ; " 3 )
et 10 08m Ation 19 48 Ext P 10 I8 061 dBm Js . c - = et 0 tm Atton 0 I8 Ext PG 10 diY 5385 dBm P .! et om diton 0 I8 Ext PG 10 di8 S0t dnm | ey
Log Log || |os R
m i| e | w | {
had HNoemal e Next Peak had Neemal
o Deta o ||| Next PX Right o Deta
112 112 112
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. (Teschng o) 3 Het P Let (Teschng o)
] - el Dsiia | t ¢ Ref Deta
a s N r L » Lo B il s W & ey S eyt .
g; ff AN w e Y el spmpar E'; ff: vl ed g; ff: ! sooppas
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Fitos BV 100 kit VEW 300 ks Sweop S324 m 1 pts) e {ites B 100 4312 VIV 300 ks Sweop 1005 m 401 i i I Y R VEW 300 ks Sweep 16585 (401 e
1000 to 10000 MHz 30 to 1000 MHz 10000 to 26000 MHz
Note: Range scan of Low Channel
10.3.2 2.4GHz WLAN
Aglant 125801 Feb 9, 2002 R T peakSearch Agiend 125940 Feb 3, 2012 R T | peakSemch Aglant 125854 Feb 9, 2002 R T peakSearch
Warl 4.8 GHz W1 520 MMz Ukrt 259773 GHz
Ro 18 dBm #anan 10 4B 5057 dBen R 10 dBan #nee 10 4B 51.79 dim Ro 18 dBm #anan 10 4B 51.43 dBen
#Peak Mias Tooks * Paak Meas Tooks * sk Mias Tooks *
Log Log | Log
"w " "w
el NextPeak | oo - HNext Peak el Next Peak
" 18 | " I I I I |
a8 a8 a8
ol Ne:d P Faght ol | e P Right ol S N N N | | et P Fight
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I —| | 1y | N S -2
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an ) an
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s BV 100 Mz VW 300 s Swrvap 3324 ma (501 pes) FFlos W 100 1H: SVEW 00 AHe  Sweep 1005 ma (501 pos) Fles B 100 1z SVEW 30 s Swesop 1709 3 (B
1000 to 10000 MHz 30 to 1000 MHz 10000 to 26000 MHz

Note: Range scan of Low Channel
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10.3.2.2 11MBPS

Aglant 131612 Fab 9. 012 R_T_ peakSeaich Aghent 131719 Feb 9, 2012 R_T_ PeakSeaich Mgt 13640 Fob b 2 R_T_ Peak Search
AR 455 GHz Mia) 4520 Mz Wkt 253075 GHz
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30 to 1000 MHz

10000 to 26000 MHz
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10.3.2.4 MCS7
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10.3.3.2 MCS7
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EXHIBIT 11. POWER SPECTRAL DENSITIES: 15.247(e)

11.1 Limits

For digitally modulate systems, the power spectral density conducted from the intentional radiator

to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

In accordance with FCC Part 15.247(e) and RSS 210 A8.2(b), the peak power spectral density
should not exceed +8 dBm in any 3 kHz band. This measurement was performed along with the
conducted power output readings performed as described in previous sections. The peak output
frequency for each representative frequency was scanned, with a narrow bandwidth, and
reduced sweep, and a power density measurement was performed.

Measurement procedure used was FCC OET KDB 558074 D01 section 5.3.1

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 (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm ) + 0.85 (cable factor
indB) =9.4 (dBm).

11.2 Test Data

Per FCC OET KDB 558074 D01, the power level in a 100kHz bandwidth was scaled to an
equivalent value in kHz by applying a bandwidth correction factor (BWCF)

BWCF = 10log (3kHz/100kHz) = -15.2dB

11.2.1 Bluetooth LE

0 2402 8.8 -6.4 14.4
1 Mbps 19 2440 8.8 -6.5 14.5
39 2480 8.7 -6.5 14.5

Sample calculation:

PKPSD (2440MHz) = 8.8dBm (100kHz) -15.2dB = -6.5dBm (3kHz)
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11.2.2 2.4GHz WLAN

1 2412 9.5 -5.7 8 13.7
1 Mbps 6 2437 9.2 -6.0 8 14.0
11 2462 9.1 -6.1 8 14.1

1 2412 9.0 -6.2 8 14.2
11 Mbps 6 2437 9.3 -5.9 8 13.9
11 2462 9.1 -6.1 8 14.1

1 2412 3.5 -11.7 8 19.7
54 Mbps 6 2437 3.4 -11.8 8 19.8
11 2462 3.4 -11.8 8 19.8

1 2412 1.7 -13.5 8 21.5
MCS7 6 2437 1.5 -13.7 8 21.7
11 2462 1.8 -13.4 8 21.4

Sample calculation:

PKPSD (2437MHz/MCS7) = 1.5dBm (100kHz) -15.2dB = -13.7dBm (3kHz)
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11.2.3 5.7GHz WLAN

149 5745 7.2 -8.0 16.0
6 Mbps 157 5785 6.2 -9.0 17.0
165 5825 7.3 -7.9 15.9

149 5745 7.5 -7.7 15.7
12 Mbps 157 5785 6.8 -8.4 16.4
165 5825 6.6 -8.6 16.6

149 5745 7.2 -8.0 16.0
24 Mbps 157 5785 6.9 -8.3 16.3
165 5825 7.1 -8.1 16.1

149 5745 2.6 -12.6 20.6
MCS7 157 5785 2.2 -13.0 21.0
165 5825 2.2 -13.0 21.0

Sample calculation:

PKPSD (5785MHz/MCS7) = 2.2dBm (100kHz) -15.2dB = -13.0dBm (3kHz)
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11.3 Screen Captures - Power Spectral Density
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11.3.2.2 11MBPS
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11.3.3.4 MCS7
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EXHIBIT 12. FREQUENCY & POWER STABILITY OVER

VOLTAGE VARIATIONS

Test Engineer(s): Khairul Aidi Zainal

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

9.4 2402000459 9.4 2402000479 9.4 2402000479 20 0.0
9.4 2440000560 9.4 2440000560 9.4 2440000539 21 0.0
9.2 2480000580 9.2 2480000560 9.2 2480000539 41 0.1

WILAN 2.4 GHZ

6.1 2412000969 6.4 2412000990 6.2 2412000990 21 0.3
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

3.8 5745002200 4.0 5745002300 4.0 5745002340 140 0.3
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 13. MPE CALCULATIONS

The following MPE calculations are based on a measured conducted RF power of 22dBm at
2437MHz and 20.6dBm at 5745MHz as presented to the antenna. The gain of this antenna, based
on the data sheet is 2.0dBi.

13.1 2400 to 2483.5 MHz Band

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01

S PG
A7R*?

where: S = power density
P = power input to the antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: 22.00 (dBm)
Maximum peak output power at antenna input terminal: 158.489 (mW)
Antenna gain(typical): 2 (dBi)
Maximum antenna gain: 1.585 (numeric)
Prediction distance: 20 (cm)
Prediction frequency: 2437 (MHz)
MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cm”2)
Power density at prediction frequency: 0.049972 (mW/cm”2)
Maximum allowable antenna gain: 15.0 (dBi)
Margin of Compliance at 20 cm= 13.0 dB
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13.2 5725 to 5850 MHz Band

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01

_ PG
AR

S = power density
P = power input to the antenna

where:

G = power gain of the antenna in the direction of interest relative to an isotropic radiator

R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal:
Maximum peak output power at antenna input terminal:
Antenna gain(typical):

Maximum antenna gain:

Prediction distance:

Prediction frequency:

MPE limit for uncontrolled exposure at prediction frequency:

Power density at prediction frequency:
Maximum allowable antenna gain:

Margin of Compliance at 20 cm=

20.60 (dBm)
114. 815 (mW)
2 (dBi)
1 585 (numeric)
0 (cm)
5745 (MHz)
1 (mMW/cm”"2)

0.036202 (MW/cm*2)
16.4 (dBi)

14.4 dB
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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, 18,
90, 95 2012
RSS GEN 2010
RSS 210 2010
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APPENDIX C - Uncertainty Statement

This uncertainty represents an expanded uncertainty expressed at approximately the 95 %
confidence level, using a coverage factor of k=2.

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

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions &= ieier et EeniEl 4.24 dB
Antenna
Radiated Emissions 3-Met§r C_)hamber, Log 4.8 dB
Periodic Antenna
Radiated Emissions TGOl Elcelliz) 4.18 dB
Antenna
Radiated Emissions 10-Meter OATS, Log 3.92 dB
Periodic Antenna
Conducted Emissions Shielded Room/EMCO LISN 1.60 dB
Radiated Immunity 3 Volts/Meter in 3-Meter 1.128 Volts/Meter
Chamber
Conducted Immunity 3 Volts level 1.0V
PARAMETER LSR * Uncertainty
1 | Radio Frequency, from FO +1.3x10”
2 | Total RF conducted Power +1.38 dB
3 | RF conducted power density +1.38 dB
4 | Conducted spurious emissions +1.38 dB
5 | Radiated emissions +4.87 dB
6 | Temperature +0.64° C
7 | Humidity 2.9 %
8 | DC voltage 10.03 %
9 | Low frequency voltage 0.1 %
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