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EXHIBIT 1. INTRODUCTION

1.1 - Scope

FCC Part 15, Subpart C, Section 15.247 and 15.209
References: FCC Part 2, Section 2.1043 paragraph (b)1.
RSS GEN and RSS 210 Annex 8
FCC : Telecommunication — Code of Federal Regulations,
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.
Both conducted and radiated emissions 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 Electronic
Equipment in the Range of 9 kHz to 40 GHz.
Commercial, Industrial or Business

Title:

Purpose of Test:

Test Procedures:

Environmental Classification:

Residential
1.2 - Normative References
Publication Year Title

Code of Federal Regulations -
Telecommunications
Low-power License-exempt Radio-
RSS 210 Annex 8 2007-06 communication Devices (All Frequency Bands):
Category | Equipment
American National Standard for Methods of
Measurement of Radio-Noise Emissions from

47 CFR, Parts 0-15 (FCC) 2008-10

Al G Az Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz.
2006-03 Specification for radio disturbance and immunity
CISPR 16-1-1 A1: 2006-09 measuring apparatus and methods.
A2: 2007-07 Part 1-1: Measuring Apparatus.
2003 Specification for radio disturbance and immunity
CISPR 16-2-1 A1: 2004-04 measuring apparatus and methods.
A2: 2007-07 Part 201: Conducted disturbance measurement.
FCC Public Notice : .
DA 00-1407 2000 Part 15 Unlicensed Modular Transmitter Approval
FCC ET Docket No. 2002 Amendment to FCC Part 15 of the Commission’s
99-231 Rules Regarding Spread Spectrum Devices.
Measurement of Digital Transmission Systems
FCC Procedures 2007 operating under Section 15.247.
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1.3 - LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the
following:

|ﬁCCREDITED|

TESTING CERT #1255.01
A2LA — American Association for Laboratory Accreditation

Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation
A2LA Certificate Number: 1255.01

C

Federal Communications Commission (FCC) — USA

Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948
FCC Registration Number: 90756

l* l Indusiria  Indusiry
Canada  Canada
| L4

Canada

Industry Canada
On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1
File Number: I1C 3088-A
On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1
File Number: 1C 3088

C€

U. S. Conformity Assessment Body (CAB) Validation
Validated by the European Commission as a U. S. Competent Body operating under the U.
S./EU, Mutual Recognition Agreement (MRA) operating under the European Union
Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly 89/336/EEC, Article
10.2).
Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the U.S.
/EU, Mutual Recognition Agreement (MRA) operating under the European Union

Telecommunication Equipment — Council Directive 99/5/EC, Annex V.
Date of Validation: November 20, 2002
Notified Body Identification Number: 1243
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EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 - Client Information

Manufacturer Name: LS Research
Address: W66 N220 Commerce Court
Contact Name: Brian Petted

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

Product Name: Tiwi-BLE
Model Number: Tiwi-BLE
Serial Number: 031202

2.3 - Associated Antenna Description

Antenna Option 1:

A dipole antenna with dual orientation capability was used. This antenna has a peak gain of +4.3 dBi and is
connected via SMA.

Antenna Option 2:

A PIFA with an average gain of -0.6dBi. It has a u.fl connector and is used for applications such as: Notebook
Computers, Access Points, Industrial Handhelds, and WiFi enabled Televisions & Monitors.
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2.4 - EUT’S Technical Specifications
Bluetooth BLE:

EUT Frequency Range (in MHz)

2402-2480 MHz

EIRP (in mW)
Minimum: 9.57
Maximum: 10.12
Occupied Bandwidth (99% BW) 1.345 MHz
Type of Modulation GFSK
Emission Designator 1M35G1D

Transmitter Spurious (worst case) at 3 meters

55.9 dBuV/m @ 4803.80 MHz

Receiver Spurious (worst case) at 3 meters

44.9 dBuV/m @ 3756.90 MHz

Frequency Tolerance %, Hz, ppm

Better than 100 ppm

Antenna Information

Detachable/non-detachable Detachable
Tvpe Dipole
yp PIFA (trace)
Gain (in dBi) Dipole: +4.3dbi average

PIFA: -0.6 dBi average

EUT will be operated under FCC Rule Part(s) | 15.247

EUT will be operated under RSS Rule Part(s) | 210

Modular Filing X Yes [ ] No
Portable or Mobile? Mobile

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 RE Evaluation checked above, test engineer to complete the following:

Evaluated against exposure limits: [X] General Public Use

Duty Cycle used in evaluation: 100%
Standard used for evaluation: OET 65
Measurement Distance: 20 cm
RF Value: 0.005417 [_]V/m
[ Measured

[ ]A/m

[ ] Controlled Use

X mW/cm?
[ ] Computed

X Calculated
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WLAN:

EUT Frequency Range (in MHz) 2412-2462 MHz

1 Mbps data rate: 0.092683 W
RF Power (Wats) MCS7 data rate: 0.020277 W

20.1 dBm at 1Mbps data rate

Conducted Output Power (in dBm) 15.6 dBm at MCS?7 data rate

Dipole: 121.50 dBuV/m @ 3m

Field Strength at 3 meters PIFA: 109.25 dBuV/m @ 3m

. . 1320 kHz at 1 Mbps data rate
Depuiplee Berenlein (Ve 200 1795 ke at MCS? data rate

Type of Modulation FSK

Emission Designator 1M795D1D

Dipole and 1 mbps data rate: 134.90 mW
Dipole and MCS7 data rate: 47.86 mW

EIRP (in mW) PIFA and 1 mbps data rate: 89.13 mW
PIFA and MCS7 data rate: 31.62 mW
Transmitter Spurious (worst case) 39.7 dBuV/m at 3161 MHz
Receiver Spurious (worst case) 44.5 dBuV/m at 3756 MHz
Frequency Tolerance %, Hz, ppm Better than 100 ppm
Antenna Information
Detachable/non-detachable Detachable
Type Dipole
Gain (in dBi) Dipole: +4.3 dBi average

PIFA:-0.6 dBi average

EUT will be operated under FCC Rule Part(s) | 15.247

EUT will be operated under RSS Rule Part(s) | 210

Modular Filing ™ Yes [ ]No

Portable or Mobile? Mobile

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 RE 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
RF Value: 0.54794 [ ]V/m [ ]A/m X mW/cm?
[ ]Measured [ ] Computed X] Calculated
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2.5 - Product Description

The TiWi module is a multi-standard module with support for WLAN (802.11 b/g/n), Bluetooth,
Bluetooth BLE, FM broadcast receiver and FM transmitter.
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EXHIBIT 3. EUT OPERATING CONDITIONS &

CONFIGURATIONS DURING TESTS

3.1 - Climate Test Conditions

Temperature: 15-35 C
Humidity: 30-60%
Pressure: 725-745 mmHg

3.2 - Applicability & Summary Of EMC Emission Test Results

FCC and IC Paragraph Test Requirements C?Ynlglllsg;:e
IC - Rgch'El\?fgc?t. 799 Power Line Conducted Emissions Measurements Yes
|gcgs§521237A(§)§2(;) 6 dB Bandwidth of a Digital Modulation System Yes
' +RSS CEN section 20 dB Bandwidth Yes
FC(I:é 15R§Aé7§%8;6\;131 0 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(c) RF Conducted Spurious Emissions at the Transmitter Yes
IC : RSS 210 A8.5 Antenna Terminal
FCC :15.247(d) Transmitted Power Spectral Density of a Digital Yes
IC : RSS 210 A8.2(b) Modulation 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 7 (2007), Section Annex 8 (section 8.2)
for a Digital Spread Spectrum (DTS) Transmitter.

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. 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 normal mode, and final testing was performed using normal mode, using
power as provided by a bench top supply set for 5 VDC. The unit has the capability to operate on
11 channels, controllable via laptop PC.

The applicable limits apply at a 3 meter distance. Measurements above 4 GHz were performed at a
1.0 meter separation 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: WLAN: low (2412 MHz), middle (2437 MHz)
and high (2462 MHz), and Bluetooth: low (2402 MHz), middle (2442 MHz) and high (2480 MHz) to
comply with FCC Part 15.35. The channels and operating modes were changed using a PC.

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 4 GHz. The maximum radiated RF
emissions were found by raising and lowering the antenna between 1 and 4 meters in height, using
both horizontal and vertical antenna polarities. From 4 GHz to 25 GHz, the EUT was measured at a
1.0 meter separation, using a standard gain Horn Antenna and pre-amplifier, raising the antenna
between 1 and 1.8m. The EUT was rotated along three orthogonal axes during the investigations
to find the highest emission levels.

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. The Agilent
E4445A 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). From 4 GHz to 25 GHz, an Agilent E4446A Spectrum Analyzer
was used.

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 7 (2007), 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

The maximum peak output power of an intentional radiator in the 2400-2483.5 MHz band, as
specified in Title 47 CFR 15.247 (b)(3) and RSS 210 A8.4 is 1 Watt. The harmonic and spurious RF
emissions, as measured in any 100 kHz bandwidth, as specified in 15.247 (d) and RSS 210 A8.2
(b), shall be at least 20 dB below the measured power of the desired signal, and must also meet the
requirements described in 15.205(c) for FCC and section 2.2, 2.6 and 2.7 of RSS 210 for IC.

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 210 section 2.7.

Frequency 3 m Limit 3 m Limit 1 m Limit
(MHz) [(M/m (dB[Rd/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 ((4/m to dB[3d/m):
dBL&/m = 20 log 1o (100)= 40 dB[24/m (from 30-88 MHz)
For measurements made at 1.0 meter, a 9.5 dB correction has been invoked.

960 MHz to 10,000 MHz
500("4/m or 54.0 dB[24/m at 3 meters
54.0 + 9.5 = 63.5 dB[24/m at 1 meter

For measurements made at 0.3 meter, a 20 dB correction has been invoked.

960 MHz to 10,000 MHz
500(=4/m or 54.0 dB[*4/m at 3 meters
54.0 + 20 = 74 dB[2/m at 0.3 meters

Reported data is the raw data corrected for all applicable factors such as antenna factors, cable
loss, etc.

Sample reported data for 200MHz:

Raw Data + Antenna Factor + Cable Factor = Reported Data

18.2 dBuV/m + 15.8 dB + 1.45 dB = 35.45 dBuV/m
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5.6 - Radiated Emissions Test Data Chart
3 Meter Measurements of Electromagnetic Radiated Emissions
Test Standard: 47CFR, Part 15.205 and 15.247(DTS)
RSS 210 A8, sections 2.2, 2.6 and 2.7
Frequency Range Inspected: 30 MHz to 25000 MHz

Manufacturer:

LS Research

Date(s) of Test:

April 15, 22, May 6, June 13, August 8, 9, 24, 31, Sept. 8, 28, 29, 2010

Test Engineer(s):

Peter Feilen, Tom Smith, Ryan Urness

Voltage:

5VDC and 3.3 VDC

Operation Mode:

Continuous Transmit

Environmental
Conditions in the Lab:

Temperature: 20 -25C
Relative Humidity: 30 — 60 %

EUT Power: Single Phase VAC 3 Phase VAC
) Battery X | Other: DC Bench Supply
EUT Placement: | X ?aobci(ren non-conductive 10cm Spacers
P 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

WLAN DATA:

The following table depicts the level of significant spurious radiated RF emissions found:

Frequency | Ant./EUT | Height Azimuth Me?ESFL:red Limit Margin
(MHz) Polarity | (meters) | (degrees) (dBH/m) (dB[M/m) | (dB)
35.33 V/H 1.00 90 12.1 40.0 27.9
180.31 V/H 1.00 187 21.5 43.0 21.6
295.68 V/H 1.00 0 24.4 46.0 21.6
982.50 H/H 1.00 0 29.7 54.0 24.4
940.10 VIV 1.00 0 27.6 46.0 18.4
299.05 H/V 1.00 0 26.0 46.0 20.0
35.96 VIV 1.00 0 12.2 40.0 27.8

1224.38 V/S 1.00 0 34.3 54.0 19.7
1005.28 V/S 1.00 0 35.1 54.0 18.9
1178.32 H/V 1.00 0 34.8 54.0 19.2
1005.28 VIV 1.00 0 35.0 54.0 19.0
3161.09 HV 1.00 0 39.7 54.0 14.3
2554.57 V/H 1.00 21 36.0 54.0 18.0
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RADIATED EMISSIONS DATA CHART (continued)

The following table depicts the level of significant radiated RF harmonic emissions seen on Channel 1:

Frequency Ant. Height Azimuth Peak Average Limit Margin
(MHz) Polarity | (meters) | (degrees) | (dB[Rlim) | (dB[M/m) | (dB[A/im) | (dB)
4824.00 Horizontal 1.16 346 51.9 47.0 63.5 16.5
14471.80 | Horizontal 1.03 10 52.0 44.6 63.5 18.9
19296.00 Horizontal 1.00 0 49.8 47.3 63.5 16.2

The following table depicts the level of significant radiated RF harmonic emissions seen on Channel 6:

Frequency Ant. Height Azimuth Peak Average Limit Margin
(MHz) Polarity | (meters) | (degrees) | (dB[Rlim) | (dB[/m) | (dB[R&/m) | (dB)
4874.13 Horizontal 1.15 26.2 50.3 447 63.5 18.8
14622.00 Vertical 1.29 311.9 54.0 47.9 63.5 15.6

The following table depicts the level of significant radiated RF harmonic emissions seen on Channel 11:

Frequency | Ant./EUT | Height Azimuth Peak Avgerage Limit Margin
(MHz) Polarity | (meters) | (degrees) | (dB[3/im) | (dB[R&lim) | (dB[Bm) | (dB)
4924.20 Vertical 1.08 85.6 50.4 44.9 63.5 18.6
14772.07 Vertical 1.16 194.6 54.4 49.3 63.5 14.2
Notes:

(5] A Peak as well as an Average Detector was used in measurements above 1 GHz. The peak detector
was used to ensure the peak emissions did not exceed 20 dB above the limits.

[=] Measurements above 4 GHz were made at 1 meters of separation from the EUT.

[Z] All other measurements were greater than 20 dB from the limit.
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5.7 - Screen Captures - Radiated Emissions Test

Note: These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak detector function is utilized
when measuring frequencies below 1 GHz, and an Average detector function is utilized when measuring frequencies above 1 GHz. The
signature scans shown here are from worst-case emissions, as measured on channels 1, 6, or 11 of the WLAN radio, with the sense
antenna both in vertical and horizontal polarity for worst case presentations.

i Aglent 20:14:34 Rpr 21, 2018 R T | Trace

Trace
%

Nens b L EE[ Pﬁk:%}ég gEﬁr p'ﬁgﬁﬁhng Pt Elter 2}

1 Avg:

Emissions EEEn Gain:

Clear Hrite:

Max Hold

Hin Huld!

View|

Eranki

More;
Sweep 147.9 ms 1 of 2

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

Channel 1, Antenna Vertically Polarized, 300-1000 MHz, at 3m

% Aglent 17:34:55 For 21, 2010 R T I'FEaTc'QEéFEH'_
cusss T e PR B T rage |
Next Pk Right;

Next Pk Left

Min sﬂarnh_;

Pk-Pk Search

Mkr > CF
More)
SUBH 308 kHz  Sween 1 of 2.1!
GVI.ANT file loaded
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Screen Captures - Radiated Emissions Testing (continued)

Channel 1, Antenna Vertically Polarized, 1000-2310 MHz, at 3m

% Agient 21:36:56 May 6, 2010 R T |PeakSearch
!

Heas At Wkr §E[ Paak: Hr‘ﬁ Presel: Mot Used Next Peak.
Emissions I Avg; N/H l
Marker 2.310000000 GHz Next Pk nght!
e E ~ - e, ! - - —I

sHtten @ JE |

Next Pk Left

|

Hin Suarr.:h!

I
Pk-Pk Saarchi

Mkr 3 CF
|

I'IGII‘G!

1

WEW 10 Hz  Swee L)
File Operation Status. C:\3MCBL9.CBL file loaded

Channel 1, Antenna Vertically Polarized, 2400-2483.5 MHz, at 3m

B Agient 16:07:21 Apr 15, 2810 R T | PeakSearch

Feak: N/A 3 Next Peak

FSsE:AEME éE[ sak Hﬁﬂ P]li-aau:r.E:IRF Path: Bypass e
Ermissions | Ava: N/A

Next Pk Right

Next Pk Left

Min Searn::h!

[

I
Pk-Pk Search|

Mkr & CF
|
[
Hnre|
10 Mz UBH 58 MHz 4k
File Operation Status. C:\AHOR ANT file loaded
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Screen Captures - Radiated Emissions Testing (continued)

Channel 11, Antenna Vertically Polarized, 2484-4000 MHz, at 3m

= Agilent 21:26:03 May 6, 2010 R T |PeakSearch
Heas At Hkr éEI Peak: Hﬁs Presel: Hot Used Next Peak
I Ava: N/A
Next Pk Right
frren B 48
Next Pk Left
Hin Search

L

o\/BH 18 Hz Sweep 17

Channel 11, Antenna Vertically Polarized, 4000-18000 MHz, at 1m

|
I PPk Suarr.:hil

¢ Agilent 19:28:19 May 26, 2019 T
Mkrl 1808 GHz
Ref 187 dBuY Atten 10 dB 67.11 dBp Full Screen
Peak
Log . .
18 | i i Dlsrl:ulg g I:IJ.EI_n-‘.a‘I
d 51.99 dBpl
1B/ Mon Off
| Limits»
LaRv ‘
ML 52 Il Active Fetn
53 FC Position»
A FA Centar
£0fn |
FTun Titler
SHp i
Start 4,80 GHz Stop 15.09 GHz || Preferences:
sRes BEW 1 MHz VEW & MHz Sweep 28 ms (61 pts)
]
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Screen Captures - Radiated Emissions Testing (continued)

Channel 1, Antenna Vertically Polarized, 18000-25000 MHz, at 1m

o Agilent 18:34:27 May 26, 2018 T Peak Search
Mkrl 24.795 GHz

Ref 167 dEp Atten 18 dB 59.89 dBp Hext Peak

Feak

Log

10 Next Pk Right

dB/

‘Marker

24.755000000 6

Hz _ 3 )
Lofv | 59,89 dBpV [, oo e T T ‘ Hin>earch

Ml 52
33 FC
A AA
£if)
FTun
SHp

Start 18008 GHz
sfes BW 1 MHz

Stop #5008 GHz
VEW & MHz Sweep 17.52 ms (681 pts)

Next Pk Left

‘ Pk-Pk Search
‘ Mkr 3 CF|

More
1 of 2

File Dperation Status. C\ZSCRENOODE.GIF file saved

]
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BLUETOOTH DATA:

Dipole Antenna (Bent):

Frequency Ant. Height Azimuth Peak Average Limit Margin
(MHz) Polarity | (meters) | (degrees) | (dB[&l/m) | (dB[M/m) | (dB[&/m) | (dB)
4803.80 Horizontal 101.6 73 58.9 58.9 58.9 58.9
14411.15 Horizontal 109.7 299 60.6 60.6 60.6 60.6
4803.87 Vertical 101.2 94 57.5 57.5 57.5 57.5
14411.03 Vertical 108.2 118 54.3 54.3 54.3 54.3
Dipole Antenna (Straight):
Frequency Ant. Height Azimuth Peak Average Limit Margin
(MHz2) Polarity | (meters) | (degrees) | (dB[M/m) | (dB[M/m) | (dB[M/m) | (dB)
4804.35 Horizontal 101.8 336.3 61.8 59.9 63.5 3.6
14412.7 Horizontal 106.8 315.7 56.1 46.0 63.5 17.5
4803.87 Vertical 109.6 89.6 57.5 56.0 63.5 7.5
Notes:

1) Measurements above 4 GHz were made at 1 meters of separation from the EUT
2) A Quasi-Peak Detector was used in measurements below 1 GHz, and a Peak Detector was used in
measurements above 1 GHz. The peak detector was used to ensure the peak emissions did not exceed 20 dB
above the limits.
3) All other measurements were greater than 20 dB from limit.
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Bluetooth with Dipole Antenna Screen Captures - Radiated Emissions Test

Note: These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak detector function is utilized
when measuring frequencies below 1 GHz, and an Average detector function is utilized when measuring frequencies above 1 GHz. The
signature scans shown here are from worst-case emissions, as measured on channels 1, 40, or 79 of the Bluetooth (BT) radio, with the

sense antenna both in vertical and horizontal polarity for worst case presentations.

Channel 1, Antenna Vertically Polarized, 30-300 MHz, at 3m
B Agilent 18:02:12 Jun 13, 2010

Emissions

PSR B

Presel:
nout: RF
than:

Marker 299.600000 MHz

Ret 96.99 dBpy

sAtten

16 dB

R T | PeakSearch

o NHext Peak
B o Bl
Next Pk Right
Hext Pk Left
Min Search

Hore

!
N Pk-Pk Search)
|

Hkr-}EFJ
S —

1 of 2

Channel 1, Antenna Horizontally Polarized, 300-1000 MHz, at 3m
£ Agilent 183813 Jun 13, 2619

t Wkr
.6l MH

IIHI

éHT Feak:
H Ava:

&

Presel:
é![mul f
tten:

sHtten 18 dB

File Operation Status. C:A\BOILOGHI.ANT file loaded

R T |PeakSearch

Fath:
(>ain:

i

Next Peak
Next Pk mgm;
Next Pk Leftlz
Min Search!
Pk-Pk Searc r.

Mkr 3 CF

More
1 of 2§
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Channel 1, Antenna Vertically Polarized, 1000-2310 MHz, at 3m
s Agilent 02:18:37 Sep 29, 2010 R T Trace

Meas At Mkr EMI Peak: Presel: Mot Used Trace
ap: 1 2 3

Emissions : R —

Clear Write

Max Hold

Min Hold

View

Blank

More
1of2

" n

W (CISPR) 1 MHz 130 Hz
File Operation Status, C:\RHORN39.ANT file loaded

Channel 1, Antenna Vertically Polarized, 2310-2390 MHz, at 3m
& Agient 16:21:08 Jun 13, 2019 R T | PeakSearch

Meas At Nkr ﬁﬂ] Peak: N/ Presel: Not Used Next Peak|
HI Bva: N/

Emissions

Next Pk Right

Ref 100 dBpy sHtten 10 dB 65.76 dEpl 3
sEmiPk Next Pk Left

Log
E —_—

il Min Search

Pk-Pk Search

L e i by b o i s s Mkr 5 CF
Ml S2] - !
More
WUBH 1 MHz il

ight 2000-2009 RAgilent Technologias
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Channel 1, Antenna Vertically Polarized, 2390-2400 MHz, at 3m
i Agilent 16:19:49 Jun 13, 2018 R T |[PeakSearch

Meas At Mkr él-'lj Paak: “;{E Presal: Mot Used Hext Peak:
Emissions Hl Bva: /B

HEI"!’CF‘.I‘ 2.395623000 GHz Next Pk mmﬁ

sHtten 18 dB

Next Pk Left

Hin Search
Pk-Pk Search

Mkr 3 CF

Huru;
WUEBH 1 MHz 1 of 2

Copyright 2000-2002 Rgilent Technologies

Channel 1, Antenna Vertically Polarized, 2400-2483.5 MHz, at 3m
% Agilent 15:37:33 Jun 13, 2018 R T |PeakSearch

Meas At Mkr éﬂj Feak: N/A Presel: Mot Used Next Peak
Emissions HI fva: NAR :
Next Pk Right

Ref 108 dEpy sHtren 18 dE 38 B -
EFI-“ Ph| Next Pk Left|
IE|_|-_:| |
dB/ . I
Min Search

Pk-Pk Search

Mkr > CF
More|
WUBH 3 MHz  Sweep 1.0 Ll
Copyright 2000-2002 Agilent Technologies
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Channel 1, Antenna Vertically Polarized, 2483.5-2500 MHz, at 3m
i Agilent 17:33:58 Jun 13, 2018 R T |[PeakSearch

Meas At Mkr él-‘l] Peak: /A Presal: Mot Used Hext Peak:
Emissions Hl Bva: /B

HEI"!’CF‘.I‘ 2.499942000 GHz Next Pk mmﬁ

sHtten 18 dB

Next Pk Left

Min Search

Pk-Pk Search

Copyright 2000-2002 Rgilent Technologies

Channel 1, Antenna Vertically Polarized, 2500-4000 MHz, at 3m
# Agilent B2:22:56 Sep 29, 2010 R T Marker

Meas At Mkr EMI Peak: N/A Presel: Mot Used Select ”grker
0P N7A L

Emissions EMI Awa: N/A I

Marker 3.358090000 GHz Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1 MHz #/B 1aof 2

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

LS Research, LLC Page 24 of 97

Prepared For: LS Research | Model Number: TiWi-BLE | Report #: 311258

EUT: Tiwi-BLE Serial Number: 031202 LSR Job #: C-1285




Bluetooth with PIFA Antenna Screen Captures - Radiated Emissions Test

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak detector function is utilized when
measuring frequencies below 1 GHz, and an Average detector function is utilized when measuring frequencies above 1 GHz. The
signature scans shown here are from worst-case emissions, as measured on channels 1,40, or 79 of the Bluetooth (BT) radio, with the

sense antenna both in vertical and horizontal polarity for worst case presentations.

Channel 1, Antenna Vertically Polarized, 30-300 MHz, at 3m
o Agilent 10:58:17 Bus 9, 20189 R T ['Féak" Search
|
loels i) e
ttan:

MT Paak: l Next Peaki

Fath: F
H & Ava: 1

dB Gain: 0

Ilaas H& Mkr §

e

|

Next Pk Right|
|

!

Next Pk Left

sAtren 18 dB

|
Hin Searnhi

Pk-Pk Search!
|

I
Hkr » EF

Hore
1 of 2

File Oparation Status. C:\3MFCCEOS.LIM fIIE loaded

Channel 1, Antenna Horizontally Polarized, 300-1000 MHz, at 3m

% Agilent 11:01:23 Fug 9, 2010 R T |[PeakSearch

|

um At Mkr EMI Peak:1 dEul Presel: Next Peak.

Emissions 'Ed‘ gE‘J Ava: }E?ég GEUH éﬂ?ﬂ:ﬁ i Pﬁa;ﬂ EE‘FF |

|

Next Pk nghti

Fef 6299 dEpY "Hteen 18 dbB |

EFI" P Next Pk Le fti
I:l_ll_:l

Min Search

Mkr 5 CF
More.
: 1 of 25
Fila Oparation Status. C:\AIMLOGHI.ANT file loaded :
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Channel 1, Antenna Vertically Polarized, 1000-2200 MHz, at 3m

¥ Agilent 10:27:32 Aug 9, 2018 R T |[PeakSearch

|

H g Next Peak

ansﬁﬁélrkr é T il 1%% gg dE H P[?lan:?:l KF Fath: Bypass Rt red |

Emissions Ml Aiva: —_—

Marker 2.044500000 GHz Next PK Right

I'-i;-f 96.99 dBpY sftten @ dB 55 Bl |

[h"' Pk Next Pk Leftl
09
19
dB/

I

Min Search

|

Pk-PK Search
|

!

Mkr 5 CF

More|
1 of 2|

WUEH 1 MHz

Printar not responding

Channel 1, Antenna Vertically Polarized, 2390-2400 MHz, at 3m

% Aglent 09:43:50 Rug 9, 2010 R T | Peak Search’
|

Ilaas At Mkr El PBEHE? g“Ew Presal: i Next Peak

M gl‘l‘l fle: % é g ﬁ Input: RF Path: Bypass |

I

Next Pk Right|

|

sHtren @ dB W |

Next Pk Lnfti

Min Search

Pk-Pk Search
|
|

Mkr 5 CF
More.
. RO o L of 2
Fila Oparation Status. C:\AHORW32.ANT file loaded :
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Channel 1, Antenna Horizontally Polarized, 2397-2407 MHz, at 3m
% Agient 19:41:51 fug 8, 2010 R T | MarkerFeotn

Select Ma rkur-!

Hanu At Mkr H] Peaak: 113 dEud Presal: |
E § E ng V' Input: RF Path: Bypass L 2 3 4
Ml Fug: 1 46 d i

Emissions

Marker Noise

Raf 116 dEpy sfiten 20 d8 j B i
EmP—— : Band/Intvl
Log R Power:

| —

Function Off

Measure at|
Harker|

QT TR

, 16,08 MHz
YEH 1 MHz 39 5)
Filia Gperatlun Status. C:\BHORNZMI.ANT fila loaded

Channel 1, Antenna Vertically Polarized, 2483.5-2500 MHz, at 3m
3 Agilent B2:37:30 Sep 29, 2010 R T | Peak Search

Presel: Hot Used Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

File Operation Status. C:\AHORN39.ANT file loaded
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Channel 1, Antenna Vertically Polarized, 2500-4000 MHz, Average, at 3m

Emissions

£ Agilent 10:42:17 Rug 9, 2618

b S

PGS B e

Hl Ava: 1

Ref 96.99 dBpY sAtten @ dB

sEmiFk
|_||'__1

1[
18

*/BH 18 Hz

Printar not responding

Fath: Bypass

R T | Peak Search

I
Next Pealci

I
Next Pk Right.

|
Next Pk Lafti

.

I
Min Search

| Pk-Pk Search
|
|

Mkr 3 CF
|
Mor 'EI

Lof 2
0ts)
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5.8 - Receive Mode Testing
Per the requirements of RSS-210, the EUT was placed in continuous receive mode and the
radiated spurious emissions were measured and compared to the limits stated in RSS-Gen Section

4.10.

The test setup, procedure, and equipment utilized were identical to that described in sections 5.1,
5.2, and 5.3 of this document.

Measurement data and screen captures from the receive tests with the WLAN radio are presented

below:
. . EFI I .
Antenna Frequency | Height | Azimuth Reading Limit Margin Anten.na
(MHz) (m) (degree) (dBuV/m) (dBuV/im) | (dB) Polarity

Dipole 298.38 1.00 0 26.1 46.0 19.9 H
Dipole 2412.50 1.00 0 40.2 54.0 13.8 \
Dipole 3756.90 1.00 0 44.5 54.0 9.5 H
PIFA 59.32 1.00 0 9.8 40.0 30.2 V
PIFA 297.43 1.00 0 24.9 46.0 21.1 V
PIFA 295.27 1.00 0 25.2 46.0 20.8 H
PIFA 997.20 1.00 0 29.3 54.0 14.7 V
PIFA 3761.40 1.00 0 44.2 54.0 9.8 H
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5.9 - Screen Captures - Radiated Emissions Testing - Receive Mode

Note: Data Taken with WLAN Radio and PIFA Antenna — WLAN Radio with Dipole antenna demonstrated similar results.

Channel 11, 30-300 MHz, Antenna Horizontally Polarized
5 Agilent 23:47:24 Sep 8, 2018 R T | PeakSearch

Presel: Next Peak
[nout: RF Path: Filter
Htten: W dB  Gain: ON

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

Mkr » CF

More

# -. £ #II,IIE l 1 D]c 2

File Operation Status, C:\DBG3BICHI.ANT file loaded

Channel 11, 300-1000 MHz, Antenna Vertically Polarized
¥ Agilent 22:53:44 Sep 3, 2010 R T | Peak Search

Next Peak
: Path: Filter
Rtten: 8 dB  Gain: ON

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

Mkr 3 CF

More
1of 2

# .- z #YBH 300 kHz

File Operation Status, C:ABO3LOGYI.ANT file loaded
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Meas At
o 3.76 GHz
Emissions

Mkr EEI Peak: Presel:
EMI Avg:

Input: RF

Marker 2.413700000 GHz

#JBH 1 MHz
File Operation Status, C:AC3M18LNA.ANT file loaded

Channel 11, 1000-4000 MHz, Antenna Horizontally Polarized

% Agilent 22:08:04 Sep 8, 2018 R T | PeakSearch

Path: Bypass

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)

Channel 11, 4000-18000 MHz, Antenna Horizontally Polarized
% Aglent B4:16:17 Aug 31, 2010

Mkrl .84 GHz Select Mark
Ref 96,99 dBp\/m  Btten 10 dB 62.34 dBpl/m 1“2“ g’ E‘;
Paal =

Log
18
dE/

i =t

LgAv

ML 52 $pan Pair
33 FC | 1 1 1 Center
A AA

Fi [Marker

s 19.840000000 GHz

| 62.34 dBpV/m
Start 4,008 GHz Stop 18,88 GHz
ofies BH 1 MHz ofEH 1 MHz Sweep 28 ms (601 pts)

File Operation Status. A:\SCRENOD2.GIF file saved

Channel 11, 4000-18000 MHz, Antenna Horizontally Polarized
% Aglent 87:14:52 Aug 31, 2610

Ref 96.99 dBpY/m  Atten 10 46 53.35 dBme
Feak
Log
18

dB/

O

LagAv

M1 52 .
33 FC
A AR
Flun [VBH
s [10.0 kHz

Start 488 GHz " Stop 18,60 GHz
sRes BH 1 MHz olBH 18 kHz Sweep LA92 5 (601 prs)

File QOperation Status. R:\SCRENOD4,.GIF file saved
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)

Channel 11, 18000-25000 MHz, Antenna Horizontally Polarized

I Agilent 0727118 Aug 31, 2019 Trace

Mkrl 24,883 GHz
Ref 96.99 dBpVY/m Atten 18 4B 68,73 dEpls/m
Peak
Log
18
dB/

Trace
1 2 3

LaAy

M1 52
53 FC
A AR
ECf):
FTun
Swp

Start 18008 GHz Stop 25,888 GHz
sRes BEH 1 MHz sEH 1 HHz Sweep 17.52 ms (681 prs)

Channel 11, 25000-40000 MHz, Antenna Horizontally Polarized
= Agient B8:33:05 Aug 31, 2018 | Peak Search
87 dBpll/m  Arten 18 dB _ 159 Next Peak

Next Pk Right

Next Pk Left

Pk-Pk Search

Min Search

£ .

c1o. |Marker

e | 38.650000000 GHz gt
57.20 dBuV/m vore

wh i 1 MH=z «UBH 18 kHz ;
File Operation Status. A:\SCRENO11.GIF file saved

2500 GHz o 3.8 GH= ]
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)
BT Radio with PIFA Antenna — BT Radio with Dipole Antenna Produced Similar Results

Channel 11, 30-300 MHz, Antenna Vertically Polarized
s Agilent 22:19:45 Aug 24, 2010 R T Peak Search

Presel: Next Peak
[nout: RF Path: Filter
Htten: W dB  Gain: ON

Next Pk Right

Next Pk Left

Min Search

Mkr » CF

More
1 of 2

Cl Hz #VE z 5 Pt

Copyright 2000-2009 Agilent Technologies

Channel 11, 300-1000 MHz, Antenna Horizontally Polarized
% Agilent 22:58:102 Aug 24, 2016 R T | MarkerFctn

Select Marker
Path: Filter |L 2 3

Emissions ; | Bvg: 25, Atten: @ dB  Gain: ON v

Band/Intvl

Power

Function Off
Measure at

Marker

CI 120 kHz #\B HZ e
Operation Status. C:\BO3LOGH9.ANT file loaded
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)

Channel 11, 1000-4000 MHz, Antenna Horizontally Polarized
s Agilent 19:35:35 Sep 3, 2016

Presel:
Input: RF

#/BH 1 MHz

Operation Status, C:\C3M18LHNA.ANT file loaded

Channel 11, 4000-18000 MHz, Antenna Horizontally Polarized

Agilent 92:30:18 Rug 31, 2018

R T Trace

Path: Bypass 2

Trace

Clear Write

3

Max Hold

Min Hold

View

Blank

| Trace

More
1 of 2

Paak
Log
18
dB/

Ref 167 dBpl/m Atten 18 dB

Mkrl 17.95 GHz
71.51 dEpV/m

Start 4.0 GHz
shes BW 1 MHz sYEH 1 MHz Sweep 28 ms (681 pts)

Marker
17.950000000 GHz
71.51 dBpV/m

Stop 1888 GHz

Trace
1 2 3

[
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)

Channel 11, 18000-25000 MHz, Antenna Horizontally Polarized
A Agilent 85:53:01 Hug 31, 2818

CFx:
E" un Hark er

swp 1 23.915000000 GHz
£9.13 dBpY/m
an GHz

-; 1 MHz WEH 1 MHz Sweep 17.52 m
File Oparation Status. A:\SCRENG13.GIF file saved

- Agilent B5:55:31 Aug 31, 2018

B7 dBpl/m Atten 18 dB

| Peak Search
Next Peak
Next Pk Right
Next Pk Left
Min Search
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)

Channel 11, 25000-40000 MHz, Antenna Horizontally Polarized
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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 C63.4-2003 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’s power cable was
plugged into a 50[&ohm), 50/250 [H Line Impedance Stabilization Network (LISN). The AC power
supply of 120V was provided inside the 3 Meter Semi-Anechoic Chamber 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 the HP 8546A EMI Receiver. The EMCO
LISN used has the ability to terminate the unused port with a 50[=:](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.

6.3 - Test Equipment Utilized
A list of the test equipment and accessories utilized for the Conducted Emissions test is provided in
Appendix A.

6.4 - Test Results

The EUT was found to MEET the Conducted Emission requirements of FCC Part 15.207 and
15.107 Conducted Emissions for an Intentional Radiator as well as IC RSS 210 and RSS GEN.
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

The follow table represents the limits for Conducted Emissions Class B taken from CFR 15.207:

Frequency Range (MHz)

Quasi-Peak Limit (dBuV)

Average Limit (dBuV)

0.150 -0.50 * 66-56 56-46
0.5-5.0 56 46
5.0-30 60 50

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

Sample calculation for the limits in the 0.15 to 0.5 MHz:

Limit = -19.12 (Log+o (F [MHz] / 0.15 [MHz])) + 66.0 dBpV

For a frequency of 200 kHz for example:

Quasi-Peak Limit (F=200 kHz) = -19.12 (Log1o (0.2[MHz] / 0.15 [MHz])) + 66.0 dBuV

Quasi-Peak Limit (F=200 kHz) = 63.6 dBpV

Average Limit (F=200 kHz) = -19.12 (Log1o (0.2[MHz]/0.15[MHz])) + 56.0 dBpV

Average Limit (F = 200 kHz) = 53.6 dBuV
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Frequency Range inspected: 150 KHz to 30 MHz
Test Standard: FCC 15.207 Class B

IC RSS GEN 7.2.2

6.6 — Conducted Emissions Test Data Chart

Manufacturer:

LS Research

Date(s) of Test:

September 28, 2010

Test Engineer:

Pete

r Feilen

Voltage:

5VDC

Operation Mode:

Continuous Transmit/Receive

Environmental
Conditions in the
Lab:

Temperature: 20 —25°C
Relative Humidity: 30 — 60 %

Test Location: X | Other Chamber
. X | 40cm from Vertical Ground Plane 10cm Spacers
SV IHEEG OhE X | 80cm above Ground Plane Other:
Measurements: Pre-Compliance Preliminary X | Final
Detector Used: X | Peak X | Quasi-Peak X | Average
QUASI-PEAK AVERAGE
Frequency Radio | Line Reading Limit Margin Reading Limit Margin
(MHz) (dBupv) | (dBLEV) (dB) (dBupv) | (dBLEVY) (dB)
0.157 BT X1 29.03 65.62 36.59 6.89 55.62 48.73
0.161 BT X1 29.51 65.41 35.90 6.31 55.41 49.10
0.157 BT X2 28.8 65.62 36.82 6.53 55.62 49.09
0.154 BT X2 28.84 65.78 36.94 6.61 55.78 49.17
0.165 BT RX2 16.57 65.21 48.64 4.51 55.21 50.70
0.167 BT RX1 21.18 65.11 43.93 5.56 55.11 49.55
0.150 WLAN TX1 39.01 66.00 26.99 20.77 56.00 35.23
0.165 WLAN TX2 29.26 65.21 35.95 17.56 55.21 37.65
0.150 WLAN RX2 30.14 66.00 35.86 18.23 56.00 37.77
0.172 WLAN RX1 36.77 64.86 28.09 18.58 54.86 36.28
Notes:

1) All other emissions were better than 20 dB below the limits.
2) The EUT exhibited similar emissions in transmit and receive modes, and across the Low, Middle

and High channels tested.
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6.7 - Screen Captures - Conducted Emissions Test

WLAN Transmit Mode:
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WLAN Receive mode:
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Bluetooth Transmit mode:
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Bluetooth Receive mode:
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EXHIBIT 7. OCCUPIED BANDWIDTH

7.1 - Limits
For a Digital Modulation System, the 6 dB bandwidth shall be at least 500 kHz.

7.2 - Method of Measurements
Refer to ANSI C63.4 (2003) and FCC Procedures (2007) for Digital Transmission Systems
operating under 15.247.

The transmitter output was connected to the Spectrum Analyzer. The bandwidth requirement found
in FCC Part 15.247(a)(2) and RSS 210 A8.2(a) requires a minimum -6dBc occupied bandwidth of
500 kHz. In addition, Industry Canada (IC RSS GEN 4.6.1) requires the measurement of the -20dBc
occupied 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 the Agilent E4446A
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, thereby 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.

From this data, the closest measurement (6 dB bandwidth) when compared to the specified limit, is
925 kHz, which is above the minimum of 500 kHz.

7.3 - Test Equipment List

A complete list of test equipment that was used for this test can be found in Appendix A.

7.4 - Test Data

Bluetooth
Center Freq -20 dBc OBW
Channel (MHz) (kHz)
1 2402 866.66
40 2441 858.33
79 2480 875.00
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Bluetooth BLE:

Channel Center Freq -6 dBc OBW -26 dBc OBW
(MHz) (kHz) (kHz)
0 2402 935 1340
20 2442 925 1325
2 2480 945 1345

WLAN 1 Mbps Data Rate:

Center Freq -6 dBc OBW -20 dBc OBW
Channel (MHz) (MHz) (MHz)
1 2412 9.625 14.068
6 2437 9.225 14.058
11 2462 9.220 14.017

WLAN at MCS7 Data Rate:

Channel Center Freq -6 dBc OBW -20 dBc OBW
(MHz) (MHz) (MHz)
1 2412 17.319 17.76
6 2437 17.465 17.76
11 2462 17.564 17.74
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7.5 - Screen Captures - Occupied Bandwidth
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Channel 79, -20 dBc Occupied Bandwidth
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