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Statement of Compliance

Manufacturer: Voyetra Turtle Beach, Inc.
100 Summit Lake Drive, Suite 100
Valhalla, New York 10595 USA
(530) 277-3482

Requester / Applicant: Tim Blaney

Name of Equipment: Wireless Audio Headset

Model No. Ear Force Stealth 700X (TB300-2770-01)
Type of Equipment: Intentional Radiator

Application of Regulations: ~ CFR 47 Part 15.407 2017 and RSS 247: 2017
Test Dates: May 22, 2017 to August 8, 2017

Guidance Documents:

Emissions: ANSI C63.10-2013, KDB 789033 D02 General UNII Test Procedures New Rules
v01r04

Test Methods:

Emissions: ANSI C63.10-2013, KDB 789033 D02 General UNII Test Procedures New Rules
v01r04

The electromagnetic compatibility test and documented data described in this report has been performed
and recorded by TUV Rheinland, in accordance with the standards and procedures listed herein. As the
responsible authorized agent of the EMC laboratory, | hereby declare that the equipment described above
has been shown to be compliant with the EMC requirements of the stated regulations and standards based
on these results. If any special accessories and/or modifications were required for compliance, they are
listed in the Executive Summary of this report.

This report must not be used to claim product endorsement by A2LA or any agency of the U.S. Government.
This report contains data that are not covered by A2LA accreditation. This report shall not be reproduced
except in full, without the written authorization of TUV Rheinland of North America.

Jeremy Luong October 12, 2017 David Spencer October 12, 2017

Test Engineer Date Laboratory Signatory Date

--------
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Testing Cert #3331.02 US1131 2932M
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A2 TUV Rheinland Scope

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

1 Executive Summary

1.1 Scope

This report is intended to document the status of conformance with the requirements of the CFR 47
Part 15.407 2017 and RSS 247: 2017 based on the results of testing performed on May 22, 2017 to
August 8, 2017 on the Wireless Audio Headset Model Ear Force Stealth 700X manufactured by
Voyetra Turtle Beach, Inc. This report only applies to the specific samples tested under the stated
test conditions. It isthe responsibility of the manufacturer to assure that additional production units
of this model are manufactured with identical or EMI equivalent electrical and mechanical
components. This report is further intended to document changes and modifications to the EUT
throughout its life cycle. All documentation will be included as a supplement.

1.2 Purpose

Testing was performed to evaluate the EMC performance of the EUT in accordance with the
applicable requirements, procedures, and criteria defined in the application of regulations and
application of standards listed in this report. The 5180 MHz — 5320 MHz, 5500 MHz — 5700 MHz,
and 5745 MHz — 5825 MHz frequency bands are covered in this document.

Report Number: 31763105.001 Page 7 of 171
EUT: Wireless Audio Headset Model: Ear Force Stealth 700X
EMC/Rev 1.0

FCC ID: XGB-TB2770, IC: 3879-TB2770



£ TUV Rheinland
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Tel: (925) 249-9123, Fax: (925) 249-9124

Summary of Test Results

1.3 Summary of Test Results

Table 1: Summary of Test Results

Test
Test Method
Test ANSI C63.10-2013 Parameters Measured Value Result
Duty Cycle Information Only N/A 100% N/A

Spurious Emission in CFR47 15.209, CFR47 15.407 (b)
TFr)ansmitted Mode RSS-GEN Sect.8.9, RSS 247 Class B Complied

Sect. 6.2.1.2 -7.80 dB Margin
Restricted Bands of CFRA47 15.205, RSS GEN Class B Complied
Operation Sect.8.10 P
AC Power Conducted CFRA47 15.207, RSS-GEN . .
Emission Sect 8.8 Class B -8.24 dB Margin Complied

CFR47 15.407 (a) & (e), 99% BW: 16.83 MHz
Occupied Bandwidth RSS GEN Sect.6.6, DTS > 500 kHz | 26dB BW: 23.13 MHz Complied

RSS-247 Sect.6.2.4.1 DTS BW: 16.32 MHz

UNIIL: 250mW | UNII1: 7.87dBm/ 6.12mW
Maximum Output CFR47 15.407 (a) UNII2a: 250mW | UNII2a: 7.95dBm/ 6.24mW c lied
Power RSS 247 Sect. 6.2 UNII12¢: 250mW | UNII2c: 7.84dBm/ 6.08mw | —OMPIIE
UNII3: 1W UNII3: 7.91dBm/ 6.18mW
UNII1: -2.57 dBm/ MHz

CFR47 15.407 (a) <11 dBm/MHz | UNII2a: -2.30 dBm/ MHz
Peak Power Spectral RSS 247 Sect. 6.2 (UNII2a, <30 dBm/ 500 UNII2c: -2.48 dBm/ MHz Complied
Densit wer spectr UNII2c & UNII3) kHz UNII3: -5.46 dBm/

y 500kHz

RSS 247 Sect.6.2.1.1 (<el|? g?”‘/'\" Hz | UNIIL-257dBm/MHz 1 o0 lied

CFR47 15.407 (b)(1) (2)(3) ] ] . .
Conducted Emission — | RSS 247 Sect.6.2.1 t0 6.2.3 <-27 dBm/MHz 10.22 dB Margin Complied
Antenna Port CFR47 15.407 (b)(4) . .

RSS 247 Sect 6.2.4 Spectrum Mask -2.37 dB Margin Complied
Frequency Stability gé:cl?4g1115.407 (9), RSS GEN +20 ppm 7.89 ppm Complied
Voltage Variation CFR47 15.31(e) +20 ppm 3.40 ppm Complied

1.4 Special Accessories

No special accessories were necessary in order to achieve compliance.

1.5 Equipment Modifications

None
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2 TUV Rheinland Accreditations & Endorsements

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

2 Laboratory Information
2.1 Accreditations & Endorsements

2.1.1 US Federal Communications Commission

@ TUV Rheinland of North America at 1279 Quarry Ln, Pleasanton, CA 94566 is

recognized by the commission for performing testing services for the general public
on a fee basis. These laboratory test facilities have been fully described in reports
submitted to and accepted by the FCC (US1131). The laboratory scope of accreditation includes:
Title 47 CFR Parts 15, 18, and 90. The accreditation is updated every 3 years.

2.1.2 NIST/A2LA

,cﬂx ,f TUV Rheinland of North America is accredited by the National
-ﬂFEEﬁE ﬁ‘ Voluntary Laboratory Accreditation Program, which is administered

e under the auspices of the National Institute of Standards and
------ ’ Technology. The laboratory has been assessed and accredited in
accordance with 1ISO Guide 17025:1999 and I1SO 9002 (Lab Code
Testing Cert #3331.02). The scope of laboratory accreditation includes emission and immunity
testing. The accreditation is updated annually.

,III

2.1.3 Canada - Industry Canada

TUV Rheinland of North America at the 1279 Quarry Ln, Pleasanton,
I*I industy ndusite | CA 94566 address is accredited by Industry Canada for performing

testing services for the general public on a fee basis. This laboratory test
facilities have been fully described in reports submitted to and accepted by Industry Canada (File
Number 2932M). This reference number is the indication to the Industry Canada Certification
Officers that the site meets the requirements of RSS 212, Issue 1 (Provisional). The accreditation is
updated every 3 years.

2.1.4 Japan -VCCI

The Voluntary Control Council for Interference by Information Technology

Equipment (VCCI) is a group that consists of Information Technology Equipment
V C I (ITE) manufacturers and EMC test laboratories. The purpose of the Council is to
take voluntary control measures against electromagnetic interference from
Information Technology Equipment, and thereby contribute to the development of a socially
beneficial and responsible state of affairs in the realm of Information Technology Equipment in
Japan. TUV Rheinland of North America at 1279 Quarry Ln, Pleasanton, CA 94566 has been
assessed and approved in accordance with the Regulations for Voluntary Control Measures.

VCCI Registration No. for Pleasanton: A-0268

2.1.5 Acceptance by Mutual Recognition Arrangement

The United States has an established agreement with specific countries under

m the Asia Pacific Laboratory Accreditation Corporation (APLAC) Mutual
A PLACCC | Recognition Arrangement. Under this agreement, all TUV Rheinland at 1279
' Quarry Ln, Pleasanton, CA 94566 test results and test reports within the scope

of the laboratory NIST / A2LA accreditation will be accepted by each member

R e e skorabary: S ckiiobion < e

country.
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A TUV Rheinland Test Facilities

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

2.2 Test Facilities
All of the test facilities are located at 1279 Quarry Lane, Pleasanton, California 94566, USA.

2.2.1 Emission Test Facility

The Semi-Anechoic chamber and AC Line Conducted measurement facility used to collect the
radiated and conducted data has been constructed in accordance with ANSI C63.7:1992. The site
has been measured in accordance with and verified to comply with the theoretical normalized site
attenuation requirements of ANSI C63.4-2014, at a test distance of 3 and 5 meters. The site is listed
with the FCC and accredited by A2LA (Lab Code Testing Cert #3331.02). A report detailing this
site can be obtained from TUV Rheinland of North America.

2.2.2 Immunity Test Facility

ESD, EFT, Surge, PQF: These tests are performed in an environmentally controlled room with a 3.7
m X 4.8 m x 3.175 mm thick aluminum floor connected to PE ground.

For ESD testing, tabletop equipment is placed on an insulated mat with a surface resistivity of 10°
Ohms/square on a 1.6 m x 0.8 m x 0.8 m high non-conductive table with a 3.175 mm aluminum top
(Horizontal Coupling Plane). The HCP is connected to the main ground plane via a low impedance
ground strap through two 470-kQ resistors. The Vertical Coupling Plane consists of an aluminum
plate 50 cm x 50 cm x 3.175 mm thick. The VCP is connected to the main ground plane via a low
impedance ground strap through two 470-kQ resistors.

For EFT, Surge, PQF, the HCP and VCP are removed.
RF Field Immunity testing is performed in a 7.3m x 4.3m x 4.1m anechoic chamber.

RF Conducted and Magnetic Field Immunity testing is performed on a 4.8m x 3.7m x 3.175mm
thick aluminum ground plane.

All test areas allow a minimum distance of 1 meter from the EUT to walls or conducting objects.

2.3 Measurement Uncertainty

Two types of measurement uncertainty are expressed in this report, per ISO Guide To The Expression
Of Uncertainty In Measurement, 1** Edition, 1995.

The Combined Standard Uncertainty is the standard uncertainty of the result of a measurement when
that result is obtained from the values of a number of other quantities; it is equal to the positive
square root of the sum of the variances or co-variances of these other quantities, weighted according
to how the measurement result varies with changes in these quantities. The term standard
uncertainty is the result of a measurement expressed as a standard deviation.
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2 TUV Rheinland Measurement Uncertainty

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

2.3.1 Sample Calculation — radiated & conducted emissions

The field strength is calculated by subtracting the Amplifier Gain and adding the Cable Loss and
Antenna Correction Factor to the measured reading. The basic equation is as follows:

Field Strength (dBuV/m) = RAW - AMP + CBL + ACF
Where: RAW = Measured level before correction (dBuV)
AMP = Amplifier Gain (dB)

CBL = Cable Loss (dB)

ACF = Antenna Correction Factor (dB/m)

dBuV /'m

uV/m=10 20

Sample radiated emissions calculation @ 30 MHz

Measurement +Antenna Factor—Amplifier Gain+Cable loss=Radiated
Emissions (dBuV/m)

25dBuvV/m+17.5dB-20dB +1.0dB =23.5 dBuV/m

2.3.2 Measurement Uncertainty

Per CISPR 16-4-2 Ulab Ucispr
Radiated Disturbance @ 10 meters

301,000 MHz 2.25dB 451 dB
Radiated Disturbance @ 3 meters

30-1,000 MHz 2.26 dB 4.52 dB
1-6 GHz 2.12dB 4.25 dB
6—18 GHz 2.47 dB 4.93 dB

Conducted Disturbance @ Mains Terminals
150 kHz — 30 MHz 1.09 dB 2.18 dB

Disturbance Power

30 MHz — 300 MHz 3.92dB 4.3dB
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Calibration Traceability

Voltech PM6000A

The estimated combined standard uncertainty for harmonic current and flicker measurements is + 5.0%.

Per CISPR 16-4-2
Methods

2.3.3 Measurement Uncertainty Immunity

2.4

The estimated combined standard uncertainty for ESD immunity measurements is + 8.2%.

Per IEC 61000-4-2

The estimated combined standard uncertainty for radiated immunity measurements is + 4.10 dB.

Per IEC 61000-4-3

The estimated combined standard uncertainty for conducted immunity measurements with CDN is + 3.66 dB

Per IEC 61000-4-6

The estimated combined standard uncertainty for power frequency magnetic field immunity is + 2.9%.

Per IEC 61000-4-8

Thermo KeyTek EMC Pro

The estimated combined standard uncertainty for EFT fast transient immunity measurements is + 2.6%.

The estimated combined standard uncertainty for surge immunity measurements is + 2.6%.

The estimated combined standard uncertainty for voltage variation and interruption measurements is + 1.74%.

Measurement Uncertainty — Radio Testing

The estimated combined standard uncertainty for frequency error measurements is + 3.88 Hz

The estimated combined standard uncertainty for carrier power measurements is + 1.59 dB.

The estimated combined standard uncertainty for adjacent channel power measurements is + 1.47 dB.

The estimated combined standard uncertainty for modulation frequency response measurements is + 0.46 dB.

The estimated combined standard uncertainty for transmitter conducted emission measurements is + 4.01 dB

The expanded uncertainty at a level of 95% confidence is obtained by multiplying the combined
standard uncertainty by a coverage factor of 2. Compliance criteria are not based on measurement

uncertainty.

Calibration Traceability

All measurement instrumentation is traceable to the National Institute of Standards and
Technology (NIST). Measurement method complies with ANSI/NCSL Z540-1-1994 and
ISO Standard 17025:2005. Equipment calibration records are kept on file at the test facility.
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A TUV Rheinland Product Description

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

3 Product Information

3.1 Product Description

The Stealth 700X is a completely wireless Xbox One audio gaming headset. It wirelessly connects
directly to the Xbox One console over either a 2.4 GHz or 5.0 GHz Wi-Fi link. The functionality in
the headset consists of 50mm speaker drivers, a flip up non-removable microphone, microphone
monitoring (adjustable via EFAH) and game/chat mix controls on the headset. Additional wireless
functionality includes a Bluetooth radio that provides simultaneous connection to a Turtle Beach
mobile application and device audio profile for communication with a mobile phone. Additionally,
it has a ProSpecs alternative glasses relief ear pad design. With the Microsoft integrated radio
module, this headset is also capable of working with compatible Windows PCs in the future.

3.2 Equipment Configuration

A description of the equipment configuration is given in the Test Plan Section. The EUT was tested
as called for in the test standard and was configured and operated in a manner consistent with its
intended use. The EUT was connected to rated power and allowed to reach intended operating
conditions. The placement of the EUT system components was guided by the test standard and
selected to represent typical installation conditions.

In the case of an EUT that can operate in more than one configuration, preliminary testing was
performed to determine the configuration that produced maximum radiation.

The final configuration was selected to produce the worst case radiation for emissions testing and to
place the EUT in the most susceptible state for immunity testing.
3.3 Operating Mode

A description of the operation mode is given in the Test Plan Section. In the case of an EUT that can
operate in more than one state, preliminary testing was performed to determine the operating mode
that produced maximum radiation.

The final operating mode was selected to produce the worst case radiation for emissions testing and
to place the EUT in the most susceptible state for immunity testing.

Report Number: 31763105.001 Page 13 of 171
EUT: Wireless Audio Headset Model: Ear Force Stealth 700X
EMC/Rev 1.0

FCC ID: XGB-TB2770, IC: 3879-TB2770



m%-=TUV Rheinland Unique Antenna Connector

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

3.4 Unique Antenna Connector

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this Section. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited. This requirement does not apply to carrier current devices or to devices operated under
the provisions of CFR47 Parts 15.211, 15.213, 15.217, 15.219, or 15.221.

3.4.1 Results

The Wireless Audio Headset uses a dual band Fractus chip antenna for operation in the 2.4 GHz and
5150 MHz to 5850 MHz bands. The chip antenna is integrated on the PCB. It has a peak gain of
1.8 dBi in the 2.4 GHz band and 4.9 dBi in the 5150 MHz to 5850 MHz band.

There is an additional antenna specification available in the submittal package.

7.0 mm x 3.0 mm x 2.0 mm (image larger than real size)

TOP BOTTOM
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Duty Cycle

3.5 Duty Cycle

The Ear Force Stealth 700X, SN: PP1 was measured for the duty cycle

3.5.1 Results
Mode On Time Period Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
802.11a 100 0 100 0
802.11n HT20 100 0 100 0

cycle.

Notes: EUT configured and measured for the duty cycle. All measurements use 100% duty
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Agilent Spectrum Analyzer - Swept SA

RL RF So@ Do SEMSE:IMT ALIGH AUTO 02:10:58 PM Jul 20, 2017
Ih—flarker 1 86.3440 ms | #Avg Type: RMS TRACE 3456
PNO: Wide 50 Trig: Free Run TPE [Vt
IFGain:Low #Atten: 30 dB DET|P MR
Mkr1 86.34 ms
Ref Offset 1.8 dB
10 dBidiv~ Ref 21.80 dBm -16.70 dBm
JLog
1.8
1.80
-8.20
-18.2 . MWUMLY
-28.2
-38.2
-48.2
-58.2
-B8.2
Center 5.500000000 GHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 100.3 ms (1000 pts)
MSG STATUS
Figure 1: Duty Cycle for 802.11a
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Agilent Spectrum Analyzer - Swept SA

RL RF So@ Do SEMSE:IMT ALIGH AUTO 02:09:55 PM Jul 20, 2017
|Foints 1000 | #Avg Type: RMS TRACE]] - 545 6
- TR TYPE | Wittt
E:T;(;I:Iﬂ:_l:; & ;a;«ltfe:rgg I:;n DET|F MM
Mkr1 40.26 ms
Ref Offset 1.8 dB
10 dBidlv  Ref 21.80 dBm -14.65 dBm
JLog
1.8
1.80
-8.20 .
-18.2
-28.2
-38.2
-48.2
-58.2
-B8.2
Center 5.500000000 GHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 100.3 ms (1000 pts)
msG | 1) File <TMPIMAGE.png> saved STATUS
Figure 2: Duty Cycle for 802.11n HT20
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A TUV Rheinland Output Power Requirements
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4 Emissions

Testing was performed in accordance with CFR 47 Part 15.407: 2017 and RSS 247: 2017. These
test methods are listed under the laboratory’s A2LA Scope of Accreditation. This test measures the
levels emanating from the EUT, thus evaluating the potential for the EUT to cause radio frequency
interference to other electronic devices. Procedures described in section 8 of the standard were used.

4.1 Output Power Requirements

The maximum output power requirement is the maximum equivalent isotropic radiated power
delivering at the transmitting antenna under specified conditions of measurements in the presence
of modulation.

The maximum transmitted power limits per CFR47 Part 15.407 and RSS-247 are

Part 15.407(a)(1)(iv) — Band 5150-5250 MHz:250 mW.

Part 15.407(a)(2) — Band 5250-5350 MHz, 5470-5725 MHz:250 mW or 11 dBm + 10Log B.
Part 15.407(a)(3) — Band 5725-5825 MHz:1 W

RSS 247 Sect. 6.2.1.1 — Band 5150-5250 MHz (e.i.r.p.): 200 mW or 10 + 10Log(B)

RSS 247 Sect. 6.2.2.1 — Band 5250-5350 MHz, 5470-5725 MHz: 250 mW or 11 dBm + 10Log B

RSS 247 Sect. 6.2.2.1, 6.2.3.1 — Band 5250-5350 MHz, 5470-5725 MHz: 250 mW or 11 dBm +
10Log B.

RSS 247 Sect. 6.242.1 — Band 5725-5850 MHz: 1 W
Note: B is the 99% emission bandwidth.

4.1.1 Test Method

The ANSI C63.10-2013 Section 12.3.2.2 conducted method was used to measure the channel power
output. The preliminary investigation was performed at different data rate/ chain to determine the
highest power output for each mode. The worst findings were conducted on 3 channels in each
operating range per CFR47 Part 15.407(a) and RSS 247 Sect. 6.2.1.1. The worst mode results
indicated below.

Test Setup:

RF Shielded Chamber

Spectrum 16 dB Coupler
Analyzer — EUT
Power Meter
and Sensor
Report Number: 31763105.001 Page 18 of 171
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Method SA-1 of “KDB 789033 D02 — Guidelines for Compliance Testing of Unlicensed National
Information Infrastructure (U-NII) Devices” applies since the EUT continuously transmit; where
duty cycle is greater than 98%. Sample detector was used.

4.1.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test
standard(s).

Table 2: RF Output Power at the Antenna Port — Test Results per FCC

Test Conditions: Conducted Measurement Date: July 17, 2017
Antenna Type: Chip Power Setting: See test plan.
Antenna Gain: 4.9 dBi Signal State: Modulated at 100%
Ambient Temp.: 23 °C Relative Humidity:38%
802.11a at 6 Mbps (FCC Limit)
Frequency Limit Output Duty Cycle > Power Margin
(MHz) [dBm] [dBm] [dB] [dBm] [dB]
5180 23.98 7.65 -16.33
5200 23.98 7.79 -16.19
5240 23.98 7.62 -16.36
5260 23.98 7.64 -16.34
5300 23.98 7.58 -16.40
5320 23.98 7.81 -16.17
5500 23.98 7.84 -16.14
5580 23.98 7.76 -16.22
5700 23.98 7.61 -16.37
5745 30.00 7.63 -22.37
5785 30.00 7.91 -22.09
5825 30.00 7.85 -22.15
Note: The headset is a client device.
Worst case condition was observed at 6 Mbps.
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802.11n HT20 at 6.5 Mbps (FCC Limit)
Frequency Limit Output Duty Cycle > Power Margin
(MHz) [dBm] [dBm] [dB] [dBm] [dB]
5180 23.98 7.70 -16.28
5200 23.98 7.60 -16.38
5240 23.98 7.87 -16.11
5260 23.98 7.56 -16.42
5300 23.98 7.95 -16.03
5320 23.98 7.68 -16.30
5500 23.98 7.73 -16.25
5580 23.98 7.63 -16.35
5700 23.98 7.51 -16.47
5745 30.00 7.61 -22.39
5785 30.00 7.82 -22.18
5825 30.00 7.73 -22.27
Note: The headset is a client device.
Worst case condition was observed at 6.5 Mbps.
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Output Power Requirements

Table 3: RF Output Power at the Antenna Port — Test Results per RSS-247

Test Conditions: Conducted Measurement

Date: July 17, 2017

Antenna Type: Chip

Power Setting: See test plan.

Antenna Gain: 4.9 dBi

Signal State: Modulated at 100%

Ambient Temp.: 23 °C

Relative Humidity: 38%

802.11a at 6 Mbps (RSS-247 Limit)

Frequency Limit Output Duty Cycle > Power Margin
(MHz2) [dBm] [dBm] [dB] [dBm] [dB]
5180 18.10 7.65 -10.45
5200 18.10 7.79 -10.31
5240 18.10 7.62 -10.48
5260 23.98 7.64 -16.34
5300 23.98 7.58 -16.40
5320 23.98 7.81 -16.17
5500 23.08 7.84 -16.14
5580 23.98 7.76 -16.22
5700 2398 7.61 -16.37
5745 30.00 7.63 -22.37
5785 30.00 7.91 -22.09
5825 30.00 7.85 -22.15
Note: The headset is a client device.
Worst case condition was observed at 6 Mbps.
For 5150 — 5250 MHz, RSS-247 Limit = 23 dBm — 4.9 dBi = 18.10 dBm
802.11n HT20 at 6.5 Mbps (RSS-247 Limit)
Frequency Limit Output Duty Cycle > Power Margin
(MHz) [dBm] [dBm] [dB] [dBm] [dB]
5180 18.10 7.70 -10.40
5200 18.10 7.60 -10.50
5240 18.10 7.87 -10.23
5260 23.98 7.56 -16.42
5300 23.98 7.95 -16.03
5320 23.98 7.68 -16.30
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5500 23.98 7.73 -16.25
5580 23.98 7.63 -16.35
5700 23.08 7.51 -16.47
5745 30.00 7.61 -22.39
5785 30.00 7.82 -22.18
5825 30.00 7.73 -22.27

Note: The headset is a client device.
Worst case condition was observed at 6.5 Mbps.
For 5150 — 5250 MHz, RSS-247 Limit =23 dBm — 4.9 dBi = 18.10 dBm
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Agilent Spectrum Analyzer - Channel Power

RL RF S0Q DO SEMNSE:INT ALIGN AUTO 02:00:36 PM Il 17, 2017
Eenter Freq 5.180000000 GHz Center Freq: $.180000000 GHz Radio Std: None
<4~ Trig:FreeRun Avg|Held: 100/100
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.1857982 GHz
10 dBidiy Ref 20.00 dBm -2.7312 dBm
og
10.0
0.00 ’
-10.0
-200
-30.0
-40.0
50,0
-60.0
70,0
|Center 5.18 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.65dBm /17.48 mHz [} -4.779 dBm minz|]
IMSG STATUS

Figure 3: Conducted Output Power-5180 MHz-11a-6 Mbps

RL RF S0 DC SENSEINT ALIGNAUTO 02:07:49 PM Jul 17, 2017
|Eenter Freq 5.200000000 GHz Ce.nter Freq: 5.200000000 GHz Radio Std: None
+p. Trig:FreeRun Avg|Hold: 100/100
I ‘ #IFGain:Low ¥Atten: 30 dB Radio Device: BTS
Mkr1 5.204078 GHz
10 dBldiv Ref 20.00 dBm -2.6242 dBm
og |
100
0.00 ‘
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
ICenter 5.2 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.79 dBm /17.32 mHz [} -4.601 dBm /mHz |}
MSG STATUS
Figure 4: Conducted Output Power -5200 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF 0@ DC SEMSEIMNT] ALIGNAUTO 02:14:40 PM Jul 17, 2017
Iéenter Freq 5.240000000 GHz Center Freq: 5.240000000 GHz Radio Std: None
«p. Trig:Free Run Avg|Hold: 1001100
I | #IFGain:Low #Atten: 30 «B Radio Device: BTS
Mkr1 5.243648 GHz
10d5ici___Ref 20.00 dBm -2.3478 dBm
og
100 |
0.00 @
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
Center 5.24 GHz Span 40 MHz
|#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.62 dBm 1714 mHz [} -4.718 dBm mHz |}
MSG STATUS

Figure 5: Conducted Output Power-5240 MHz-11a-6 Mbps

RL RF S50 DC SEMSEINT] ALIGHAUTO 09:11:10 AM Jul 20, 2017
Iéenter Freq 5.260000000 GHz Center Freq: 5.260000000 GHz Radio Std: Nenhe
+«p. Trig:Free Run Avg|Hold: 1001100
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.2657479 GHZ
1Lo dBidiv Ref 20.00 dBm -2.8176 dBm
og
100
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
ICenter 5.26 GHz Span 40 MHz
Res BW 1 NMHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.64 dBm /17.29 mHz ] -4.742 dBm /mHz]}
Figure 6: Conducted Output Power-5260 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 09:22:50 &M 1l 20, 2017
Eenter Freq 5.300000000 GHz CenterFreq: 5.300000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Held: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.3051926 GHz
1095/l Ref 20.00 dBm -2.9890 dBm
og
100
000 .
-10.0
200
-30.0
-40.0
-50.0
-50.0
700
| Center 5.3 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.58 dBm /17.34 mHz ||} -4.809 dBm miHz |}
MSG STATUS

Figure 7: Conducted Output Power-5300 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Channel Power
RL RF S0 DC

SEMNSEINT ALIGMAUTO

02:32:38 &M Jul20, 2017

[Center Freq 5.320000000 GHz |

#IFGain:Low

—w—~ Trig:Free Run

Center Freq: 5.320000000 GHz
Avg|Hold: 100100
#Atten: 30 dB

Radio Std: None

Radio Device:BTS

10 dBidiv

Ref 20.00 dBm

-2.7922 dBm

Log
100

| Mkr1 5.3234317 GHz

ool

100

-20.0

300

00 _—

-50.0

-50.0

700

Center 5.32 GHz
Res BW 1 MHz

#/BW 3 MHz

Span 40 MHz
#Sweep 100 ms

Channel Power

7.81 dBm r17.39 mHz |}

Power Spectral Density

-4.596 dBm mHz |}

STATUS

Figure 8: Conducted Output Power-5320 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Channel Power

ALIGN AUTO 10:25:48 AM Jul 20, 2017

RL Rf
[Center Freq 5.500000000 GHz

I |

Center Freq: 5.500000000 GHz Radio Std: None

Trig: Free Run Avg|Hold: 1001100

#IFGain:Low #Atten: 30 dB Radio Device: BTS
|| Mkr1 5.4954077 GHz
10 dBidiv Ref 20.00 dBm -2.7114 dBm
Log |
100
0.00 ’ }
-10.0
-20.0
-30.0
-40.0 | N
-50.0
-B0.0
-70.0
ICenter 5.5 GHz Span 40 MHz

Res BW 1 MHz

#VBW 3 MHz #Sweep 100 ms

Channel Power

7.84 dBm 717.32 mHz [}

Power Spectral Density

-4.548 dBm mHz [}

STATUS

Figure 9: Conducted Out

put Power-5500 MHz-11a-6 Mbps

SEMSE:INT

ALIGN AUTO

10:36:29 AM Jul20, 2017

[Center Freq 5.580000000 GHz

Center Freq: 5.580000000 GHz

Radio Std: Nohe

+p. Trig:Free Run Avg|Held: 100i100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.5841521 GHz
||1Lg dBiciv___Ref 20.00 dBm | -2.7708 dBm
100
000 b
-10.0
-20.0
-30.0
-40.0 |t ]
500
-60.0
-70.0
| Center 5.58 GHz Span 40 MHz
Res BW 1 MHz #WBW 3 MHz #Sweep 100 ms

Channel Power

7.76 dBm 717.47 mHz |}

Power Spectral Density

-4.665 dBm miHz |}

STATUS

Figure 10: Conducted Output Power-5580 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 10:44:05 &AM Jul 20, 2017
Eenter Freq 5.700000000 GHz CenterFreq: 5.700000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Held: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.6955878 GHz
1095/l Ref 20.00 dBm -2.5134 dBm
og
100 |
000 ‘
-10.0
200
-30.0
-40.0 kv —
-50.0
-50.0
700
| Center 5.7 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.61 dBm /17.26 mHz ] -4.757 dBm miHz |}
MSG STATUS

Figure 11: Conducted Output Power-5700 MHz-11a-6 Mbps

RL RF S0& DO SEMSEINT] ALIGNAUTO 12:35:02 PM Jul 20, 2017
|Eenter Freq 5.745000000 GHz Center Freq: 5.745000000 GHz Radio Std: None
—— Trig:Free Run Avg|Held: 100/100
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 5.7406278 GHz

10dB/div____ Ref 20.00 dBm -2.7590 dBm
Log |

100

0.00 .I
-10.0
200
0.0
400 ks —
-50.0
50.0
700
Center 5.745 GHz Span 40 MHz

Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms

Channel Power Power Spectral Density
7.63 dBm 717.3mHz ] -4.747 dBm miHz|}

MSG STATUS

Figure 12: Conducted Output Power-5745 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 12:50:14 PM Jul20, 2017
Eenter Freq 5.785000000 GHz CenterFreq: 5.785000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Held: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.781048 GHz
1095/l Ref 20.00 dBm -2.3514 dBm
og ‘
100
000 ‘
-10.0
200
-30.0
40 0 e o]
-50.0
-50.0
700
|Center 5.785 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.91dBm 717.12 mHz ||} -4.425 dBm miHz |}
MSG STATUS

Figure 13: Conducted Output Power-5785 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Channel Power

RL RF S0Q DO SENSEINT ALIGN AUTO 01:09:25 PM Jul 20, 2017
Eenter Freq 5.825000000 GHz ‘ Center Freq: $.825000000 GHz Radio Std: None
—»—~ Trig:Free Run Avg|Held: 100/100
| #IFGain:Low #Atten: 30 dB Radio Device:BTS
Mkr1 5.8202876 GHz
105/ Ref 20.00 dBm -2.4454 dBm
og
100 ‘
0.00 ’
-10.0
-20.0
-30.0
-40.0 by - —
-50.0
-60.0
-70.0
Center 5.825 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.85 dBm 717.69 mHz ||} -4.629 dBm miHz |}
IMSG STATUS
Figure 14: Conducted Output Power-5825 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 07:50:47 &M 1l 20, 2017
Eenter Freq 5.180000000 GHz CenterFreq: 5.180000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Held: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.1846323 GHz
10 dBliv Ref 20.00 dBm -3.0054 dBm
og
100
000 ’
-10.0
200
-30.0
-40.0 =
-50.0
-50.0
700
| Center 5.18 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.70 dBm /1819 mHz ] -4.894 dBm miHz |}
MSG STATUS

Figure 15: Conducted Output Power-5180 MHz-HT20-6.5 Mbps

RL AP S0Q  OC SENSE:INT ALIGH AUTO 08:17:27 AM U 20, 2017
Eenter Freq 5.200000000 GHz Center Freq: 5.200000000 GHz Radio Std: None
—»— Trig:FreeRun Avg|Held: 100/100
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.2024912 GHz

10ds/ci  Ref 20.00 dBm -3.2206 dBm

og

10.0

0.0 ’
100
-200
300
400
500
500
700
Center 3.2 GHz Span 40 MHz

Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms

Channel Power Power Spectral Density
7.60 dBm /18.34 mHz |} -5.032 dBm mHz|l}

MSG STATUS

Figure 16: Conducted Output Power -5200 MHz-HT20-6.5 Mbps
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Agilent Spectrum Analyzer - Channel Power

08:36:27 &M Jul 20, 2017
Radie Sted: None

SEMSE:INT ALIGN AT
Center Freq: 5.240000000 GHz
—»—~ Trig:Free Run Avg|Held: 100/100

RF 09 DO
[Center Freq 5.240000000 GHz

I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 5.2452326 GHz
||1Lg dBldiv Ref 20.00 dBm -2.7320 dBm
1DgD
0.00 .
-10.0
-20.0
-30.0
-40.0 -
-50.0
-60.0
700
Center 5.24 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms

Power Spectral Density

-4.779 dBm vz}

Channel Power

7.87 dBm /18.39 MHz ]

STATUS

Figure 17: Conducted Output Power-5240 MHz-HT20-6.5 Mbps

08:44:37 AM Jul 20, 2017
Radie Std: None

SEMSE:INT ALIGN AUTO
Center Freq: 5.260000000 GHz
—»—~ Trig:Free Run Avg|Hold: 100100

09 DC
[Center Freq 5.260000000 GHz

I ‘ #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 5.2577689 GHz

10 dBidiv Ref 20.00 dBm -3.3296 dBm

‘WD%

.00 ’

-10.0

-20.0

-30.0

-40.0 o —

-50.0

-60.0

-70.0

Center 5.26 GHz Span 40 MHz
|#Res BW 1 MHz #/BW 3 MHz #Sweep 100 ms

Channel Power

7.56 dBm /18.25 mHz [}

Power Spectral Density

-5.056 dBm mHz|l}

STATUS

Figure 18: Conducted Output Power-5260 MHz-HT20-6.5 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF : ALIGN AUTO 08:52:46 AM Jul 20, 2017
|Eenter Freq 5.300000000 GHz Center Freq: 5.300000000 GHz Radio Std: None
«p. Trig:Free Run Avg|Hold: 1001100
I | #IFGain:Low #Atten: 30 <B Radio Device: BTS
Mkr1 5.3022911 GHz
10dici___Ref 20.00 dBm -2.8737 dBm
og
100
.00 ’
-10.0
-20.0
30.0
-40.0
40.0
-60.0
-70.0
ICenter 5.3 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.95 dBm 71834 mHz [} -4.679 dBm mHz |}
MSG STATUS

Figure 19: Conducted Output Power-5300 MHz-HT20-6.5 Mbps

RL RF S0%  DC SEMSEIMT) ALIGNAUTO 09:00:16 AM Jul 20, 2017
@enter Freq 5.320000000 GHz Center Freq: 5.320000000 GHz Radio Std: Nene
—»—~ Trig:Free Run Avg|Held: 1001100
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.3172086 GHz
106/ Ref 20.00 dBm -3.1996 dBm
og
100
000 0
-10.0
200
300
-400
500
500
700
| Center 5.32 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.68 dBm 183 mHz ||} -4.940 dBm mHz |}
IMSG STATUS

Figure 20: Conducted Output Power-5320 MHz-HT20-6.5 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 11:02:00 &M Jul20, 2017
Eenter Freq 5.500000000 GHz CenterFreq: 5.500000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Held: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.498089 GHz
1095/l Ref 20.00 dBm -3.2295 dBm
og
100
000 ’
-10.0
200
-30.0
-40 0 | bt —]
-50.0
-50.0
700
| Center 5.5 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.73 dBm /18.48 mHz ] -4.936 dBm miHz |}
MSG STATUS

Figure 21: Conducted Output Power-5500 MHz-HT20-6.5 Mbps

RL RF S50%  DC SEMSE:INT] ALIGNAUTO 11:11:16 AM Jul20, 2017
Eenter Freq 5.580000000 GHz Center Freq: 5.580000000 GHz Radio Std: Nene
+~p. Trig:Free Run Avg|Hold: 1001100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.5827114 GHZ
10 dBiaiy Ref 20.00 dBm -3.1765 dBm
O
WDgD
0.00 0
-10.0
-20.0
-30.0
-40.0 bt - —
-50.0
-60.0
-70.0
ICenter 5.58 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.63 dBm 71828 mHz [} -4.994 dBm mHz|J]
MSG STATUS
Figure 22: Conducted Output Power-5580 MHz-HT20-6.5 Mbps
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Output Power Requirements

Agilent Spectrum Analyzer - Channel Power
S0@ Do SEMSE:INT ALIGN AUTO 11:22:38 &M Ul 20, 2017

Eei‘;er Frec;F5.700000000 GHz Ce_nterFreq: 5.700000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Held: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.6948674 GHZ
||1Lo deidiv Ref 20.00 dBm -3.0599 dBm
e
00 .
-10.0
-20.0
-30.0
-40.0 b _—
-50.0
-60.0
-70.0
| Center 5.7 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms

Channel Power

7.51 dBm /18.22 mHz ||}

Power Spectral Density

-5.092 dBm miHz |}

STATUS

Figure 23: Conducted Output Power-5700 MHz-HT20-6.5 Mbps

RL RF S0Q  DC SEMSE:INT ALIGH AUTO 01:19:19 PM Jul 20, 2017
|Eenter Freq 5 745000000 GHz Center Freq: 5.745000000 GHz Radio Std: None
—— Trig:Free Run Avg|Hold: 1001100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.7401476 GHz

10 dBidiv____ Ref 20.00 dBm -3.3142 dBm

Log |

100

0.o0 ’ }

-10.0

-20.0

-30.0

-20.0 b —

-50.0

-60.0

-70.0

Center 5.745 GHz Span 40 MHz
|#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms

Channel Power

7.61dBm 71822 MHz |}

Power Spectral Density

-4.991 dBm mHz ||}

STATUS

Figure 24: Conducted Output Power-5745 MHz-HT20-6.5 Mbps
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Agilent Spectrum Analyzer - Channel Power

RL RF o0Gq D SENSE:INT ALIGNAUTO 01:27:29 PM Jul 20, 2017
Eenter Freq 5.785000000 GHz Center Freq: 5.785000000 GHz Radio Std: None
—p—~ Trig:Free Run Avg|Hold: 100100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.7803277 GHz
10dBidiv_ Ref 20.00 dBm -2.9708 dBm
Log ‘
0.0
000 ‘ |
-10.0
-20.0
-30.0
-40.0 =
-50.0
-50.0
-70.0
I Center 5.785 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.82 dBm 718.27 mHz |} -4.800 dBm miHz|l}
MSG STATUS

Figure 25: Conducted Output Power-5785 MHz-HT20-6.5 Mbps

RL RF S0 @ DC SENSE:INT ALIGNAUTO 01:37:50PM Jul 20, 2017
Eenter Freq 5.825000000 GHz Ce_nter Freq: 5.825000000 GHz Radio Std: None
—p—~ Trig:Free Run Avg|Hold: 100100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.8287519 GHz|
1045/ Ref 20.00 dBm -2.8767 dBm
og
10.0 ‘
0.0 Q
-10.0
-20.0
-30.0
-40.0 § .
-50.0
-60.0
-70.0
I Center 5.825 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms
Channel Power Power Spectral Density
7.73 dBm /1838 MHz ] -4.909 dBm miHz|l}
Figure 26: Conducted Output Power-5825 MHz-HT20-6.5 Mbps
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4.2 Occupied Bandwidth

The occupied bandwidth is measured at an amplitude level reduced from the reference level by a
specified ratio. The reference level is the level of the highest amplitude signal observed from the
transmitter at the fundamental frequency.

The 99% bandwidth is the bandwidth in which 99% of the transmitted power occupied.

The 26 dB bandwidth is defined the bandwidth of 26 dBr from highest transmitted level of the
fundamental frequency.

The minimum 6 dB bandwidth shall be at least 500 kHz per Section CFR47 15.407(e) 2017 and
RSS 247 Sect.6.2.4.1: 2017

There is no restriction limits for the bandwidth. The 26 dB bandwidth was used to determine the
limit for maximum conducted output power per CFR47 Part 15.407(a).

4.2.1 Test Method

The conducted method was used to measure the occupied bandwidth. The measurement was
performed with modulation per CFR47 15.407(a) & (e), RSS Gen Sect.6.6 and RSS-247
Sect.6.2.4.1. The preliminary investigation was performed to find the narrowest 26 dB bandwidth
for each operational mode at different data rates. This worst finding was performed on 3 channels
in each operating frequency range. The worst results indicated below.

Test Setup:

RF Shielded Chamber

Spectrum 16 dB Coupler
Analyzer — EUT
Power Meter
and Sensor

4.2.2 Results
These occupied bandwidth measurements were taken for reference only.
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Table 4: Occupied Bandwidth — Test Results

Test Conditions: Conducted Measurement Date: July 17, 2017

Antenna Type: Chip Power Setting: See test plan.

Antenna Gain: 4.9 dBi Signal State: Modulated at 100%

Ambient Temp.: 23 °C Relative Humidity:38%

Bandwidth (MHz) for 802.11a

Frequency (MHz) Limit (kHz) 99% BW 26 dB BW Results
5180 NA 16.851 23.130 NA
5200 NA 16.847 23.760 NA
5240 NA 16.841 23.410 NA
5260 NA 16.840 23.600 NA
5300 NA 16.839 23.33 NA
5320 NA 16.835 23.130 NA
5500 NA 16.849 24.050 NA
5580 NA 16.866 23.890 NA
5700 NA 16.874 24.300 NA

Frequency (MHz) Limit (kHz) 99% BW 6 dB BW Results
5745 500 16.865 16.340 Pass
5785 500 16.854 16.320 Pass
5825 500 16.859 16.410 Pass

Note: The bandwidth was measured at 6 Mbps for 802.11a mode.
The 99% bandwidth measurements are informative, and 26 dB bandwidths are used to determine
the output power limits.

Bandwidth (MHz) for 802.11n HT20

Frequency (MHz) Limit (kHz) 99% BW 26 dB BW Results

5180 NA 17.936 23.890 NA
5200 NA 17.916 24.110 NA
5240 NA 17.923 24.220 NA
5260 NA 17.913 23.910 NA
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Occupied Bandwidth

5300 NA 17.914 24.340 NA
5320 NA 17.921 24.460 NA
5500 NA 17.937 24.210 NA
5580 NA 17.933 25.420 NA
5700 NA 17.933 25.080 NA
Frequency (MH2z) Limit (kHz) 99% BW 6 dB BW Results
5745 500 17.954 17.480 Pass
5785 500 17.932 17.530 Pass
5825 500 17.939 17.490 Pass
Note: The bandwidth was observed at MCS0, 6.5 Mbps mode.
The 99% bandwidth measurements are informative, and 26 dB bandwidths are used to determine
the output power limits.
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Agilent Spectrum Analyzer - Occupied BW

RL RF S0 DC SEMSE:INT ALTGH AUTO 02:01:29 PM 1l 17, 2017
Eenter Freq 5.180000000 GHz Center Freq: $.180000000 GHz Radio Std: None
<4~ Trig:FreeRun Avg|Held: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
11.8
1.80
-5.20
-16.2
-26.2
362
-43.2
5.2
-60.2
|Center 5.18 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms!
Occupied Bandwidth Total Power 14.2 dBm
16.851 MHz
Transmit Freq Error -16.533 kHz OBW Power 99.00 %
x dB Bandwidth 23.13 MHz x dB -26.00 dB
IMSG STATUS

Figure 27: Occupied Bandwidth-5180 MHz-11a

RL RF S0R D SENSEINT ALTGNAUTO 02:08:47 PM 1l 17, 2017
|Eenter Freq 5.200000000 GHz Center Freq: 5.200000000 GHz Radio Std: None
+p. Trig:Free Run Avg|Hold: 10/10
I #IFGain:Low kAtten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
1.8
1.80
-5.20
-18.2
-28.2
-30.2
-43.2
-60.2
-60.2
Center 5.2 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms!
Occupied Bandwidth Total Power 14.4 dBm
16.847 MHz

Transmit Freq Error -12.797 kHz OBW Power 99.00 %

x dB Bandwidth 23.76 MHz x dB -26.00 dB
MSG STATUS

Figure 28: Occupied Bandwidth-5200 MHz-11a
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Agilent Spectrum Analyzer - Occupied BW

RL RF 0% DC SENSEINT ALIGN AUTO 02:15:04 PM Jul17, 2017
Eenter Freq 5.240000000 GHz Center Freq: $.240000000 GHz Radlie Std: None
—— Trig:Free Run Avg|Held: 10110
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
1.8
180
-3.20
-18.2
-28.2
-38.2
-48.2
-58.2
68.2
Center 5.24 GHz Span 30 MIHz
|#Res BW 300 kHz #V/BW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.2 dBm
16.841 MHz
Transmit Freq Error -9.147 kHz OBW Power 99.00 %
x dB Bandwidth 23.41 MHz x dB -26.00 dB
MSG STATUS

Figure 29: Occupied Bandwidth-5240 MHz-11a

RL RF a0 DC

[Center Freq 5.260000000 GHz

ALIGN AUTO
‘ CenterFreq: 5.260000000 GHz

09:11:33 AM Jul 20, 2017
Radio Std: None

—s— Trig:Free Run Avg|Held: 10410
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBldiv Ref 21.80 dBm
Log
1n.a
1.80
-5.20
182
-25.2
382
-45.2
-56.2
-60.2
I Center 5.26 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.2 dBm
16.840 MHz
Transmit Freq Error -14.277 kHz OBW Power 99.00 %
x dB Bandwidth 23.60 NHz x dB -26.00 dB
IMSG STATUS

Figure 30: Occupied Bandwidth-5260 MHz-11a
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Agilent Spectrum Analyzer - Occupied BW

RL RF : ALIGNAUTO 09:25:39 A Jul20, 2017
|Eenter Freq 5.300000000 GHz Center Freq: $.300000000 GHz Radio Std: None
—— Trig:FreeRun Avg|Hold: 10110
I ‘ #IFGain:Low ¥Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBldiv Ref 21.80 dBm
Log
118
1.60
-5.20
-18.2
-28.2
-38.2
-48.2
-58.2
-68.2
Center 5.3 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occubied Bandwidth Total Power 14.1 dBm
16.839 MHz
Transmit Freq Error -11.334 kHz OBW Power 99.00 %
x dB Bandwidth 23.33 MHz x dB -26.00 dB
WSG STATUS

Figure 31: Occupied Bandwidth-5300 MHz-11a

RL RF 0@ DC SEMSE:INT] ALIGN AUTO 09:33:00 &M Jul 20, 2017
’Eenter Freq 5 320000000 GHz CenterFreq: 5.320000000 GHz Radio Std: None
—»—~ Trig:Free Run Avg|Held: 10110
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
1.8
180
-0.20
-16.2
-26.2
-38.2
-48.2
-58.2
-65.2
| Center 5.32 GHz Span 30 MHz
Res BW 300 kHz #V/BW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.3 dBm
16.835 MHz
Transmit Freq Error -6.919 kHz OBW Power 99.00 %
x dB Bandwidth 23.13 NHz xdB -26.00 dB
MSG STATUS

Figure 32: Occupied Bandwidth-5320 MHz-11a
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Agilent Spectrum Analyzer - Occupied BW

RL RF 00 DC : ALIGN AUTO 10:26:22 M Jul20, 2017
|Eenter Freq 5.500000000 GHz Center Freq: 5.500000000 GHz Radio Std: None
«p. Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low #Atten: 30 <B Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
e
1.60
-5.20
-18.2
-28.2 il
-38.2
-43.2
6.2
6.2
Center 5.5 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.4 dBm
16.849 MHz

Transmit Freq Error -23.052 kHz OBW Power 99.00 %

X dB Bandwidth 24.05 MHz x dB -26.00 dB
MSG STATUS

Figure 33: Occupied Bandwidth-5500 MHz-11a

RL RF S0 DO SEMSE:INT ALIGH AUTO 10:37:34 AM Jul 20, 2017
Eenter Freq 5.580000000 GHz Center Freq: 5.580000000 GHz Radio Std: None
—»— Trig:FreeRun Avg|Held: 10{10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dB/div Ref 21.80 dBm
Loy
1.8
180
-8.20
-18.2
282
-35.2
452
652
6.2
|Center 5.58 GHz Span 30 MHz
Res BW 300 kHz #/BW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.3 dBm
16.866 MHz
Transmit Freq Error -24.351 kHz OBW Power 99.00 %
x dB Bandwidth 23.89 MHz x dB -26.00 dB
MSG STATUS

Figure 34: Occupied Bandwidth-5580 MHz-11a
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Agilent Spectrum Analyzer - Occupied BW

RL RF 00 DC : ALIGN AUTO 10:51:48 &M 10120, 2017
|Eenter Freq 5.700000000 GHz Center Freq: 5.700000000 GHz Radio Std: None
«p. Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low #Atten: 30 <B Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
e
1.60
-5.20
-18.2
-28.2
-38.2
-43.2
6.2
6.2
Center 5.7 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.1 dBm
16.874 MHz

Transmit Freq Error -44.568 kHz OBW Power 99.00 %

X dB Bandwidth 24.30 MHz x dB -26.00 dB
MSG STATUS

Figure 35: Occupied Bandwidth-5700 MHz-11a

RL RF S0Q  DC SEMNSE:INT ALIGN AUTO 12:35:57 PM Jul 20, 2017
|Eenter Freq 5.745000000 GHz Center Freq: 5.745000000 GHz Radio Std: Nene
—»— Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low HAtten: 30 dB Radio Device: BTS
|| Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
118
1.60
-8.20
-18.2
-28.2
-38.2
-48.2
-55.2
-68.2
Center 5.745 GHz Span 30 MIHz
Res BW 300 kHz #V/BW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.2 dBm
16.865 MHz
Transmit Freq Error -44.879 kHz OBW Power 99.00 %
x dB Bandwidth 16.34 MHz x dB -6.00 dB
MSG STATUS
Figure 36: Occupied Bandwidth-5745 MHz-11a
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Occupied Bandwidth

Agilent Spectrum Analyzer - Occupied BW

[Center Freq 5.785000000 GHz

S0 DC

SENSEINT|

ALIGN AUTO

12:57:47 PM Ul 20, 2017

‘ #IFGain:Low

Center Freq: 5.765000000 GHz

—s— Trig:Free Run

#Atten: 30 dB

Avg|Held: 1010

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 21.80 dBm

|| Ref Offset 1.8 dB

Log

118

180

-5.20

182

282

352

452

652

6.2

Center 5.785 GHz
Res BW 300 kHz

#VBW 1 MHz

Span 30 MHz
#Sweep 100.3 ms

Occupied Bandwidth
16.854 MHz
-37.799 kHz
16.32 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

14.5 dBm

99.00 %
-6.00 dB

STATUS

Figure 37: Occupied Bandwidth-5785 MHz-11a

S0& DO

SEMNSEINT]

ALIGNAUTO

01:10:01 PM Jul 20, 2017

[Center Freq 5.825000000 GHz

Center Freq: 5.825000000 GHz

Trig: Free Run

Avg|Hold:>10/10

Radio Std: None

——
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
|| Ref Offset 1.8 dB
10 dBldiv Ref 21.80 dBm
Log
K
1.80
-5.20
-18.2
-28.2
-38.2
-48.2
-50.2
-68.2
Center 5.82% GHz Span 30 MHz
Res BW 300 kHz #/BW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.4 dBm
16.859 MHz
Transmit Freq Error -48.271 kHz OBW Power 99.00 %
x dB Bandwidth 16.41 MHz x dB -6.00 dB
MSG STATUS

Figure 38: Occupied Bandwidth-5825 MHz-11a
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Occupied Bandwidth

Agilent Spectrum Analyzer - Occupied BW

508

SEMSE:INT|

ALTGN AUTO

07:59:03 &M Jul 20, 2017

RL RF DC
[Center Freq 5.180000000 GHz

—.—
I | #IFGain:Low

CenterFreq: 5.180000000 GHz
Trig: Free Run Avg|Hold: 10110
#Atten: 30 dB

Radio Std: Nohe

Radio Device: BTS

10 dBidiv Ref 21.80 dBm

|| Ref Offset 1.8 dB

Log

118

180

-8.20

-18.2

252

-38.2

452

582

55 2

|Center 5.18 GHz
Res BW 300 kHz

#/BW 1 MHz

Span 30 MHz
#Sweep 100.3 ms

Occupied Bandwidth

17.936 MHz
-5.070 kHz
23.89 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 14.2 dBm

OBW Power 99.00 %
x dB -26.00 dB

STATUS

Figure 39: Occupied Bandwidth-5180 MHz-HT20

RL RF S0 DC

ALIGN AUTO

08:20:46 AM Jul 20, 2017

[Center Freq 5.200000000 GHz

#IFGain:Low

+«p. Trig:FreeRun

Center Freq: 5.200000000 GHz
Avg|Hold: 10/10
#Atten: 30 B

Radio Std: Nene

Radio Device: BTS

Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm

Log

11.8

180

-8.20

-18.2

-28.2

-38.2

452

-58.2

-5 2

ICenter 5.2 GHz
Res BW 300 kHz

#VBW 1 MHz

Span 30 MHz
#Sweep 100.3 ms

Occupied Bandwidth

17.916 MHz
-5.242 kHz
24.11 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 14.2 dBm

OBW Power 99.00 %
x dB -26.00 dB

STATUS

Figure 40: Occupied Bandwidth-5200 MHz-HT20
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Occupied Bandwidth

Agilent Spectrum Analyzer - Occupied BW
S0Q

SEMSE:INT|

ALTGN AUTO

08:40:03 &M Jul 20, 2017

RL RF DC
[Center Freq 5.240000000 GHz

CenterFreq: 5.240000000 GHz

Radio Std: Nohe

+p. Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
118
1.80
-8.20
-18.2
-28.2
-38.2
-48.2
-56.2
-68.2
| Center 5.24 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.4 dBm
17.923 MHz
Transmit Freq Error -6.624 kHz OBW Power 99.00 %
x dB Bandwidth 24,22 NIHz x dB -26.00 dB
MSG STATUS

Figure 41: Occupied Bandwidth-5240 MHz-HT20

RL RF S0 DC

ALTGNAUTO

08:47:52 AM Jul 20, 2017

[Center Freq 5.260000000 GHz

.

Center Freq: 5.260000000 GHz
Trig: Free Run Avg|Hold: 10/10

Radio Std: None

I ‘ #IFGain:Low RAtten: 30 B Radio Device: BTS
Ref Offset 1.8 dB
10 dBIdiv Ref 21.80 dBm
Log
18
180
-8.20
-18.2
-28.2
-38.2
-43.2
5.2
-68.2
Center 5.26 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.1 dBm
17.913 MHz
Transmit Freq Error -6.630 kHz OBW Power 99.00 %
x dB Bandwidth 23.91 MHz x dB -26.00 dB
msa [ 1) Alignment Completed STATUS

Figure 42: Occupied Bandwidth-5260 MHz-HT20
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Agilent Spectrum Analyzer - Occupied BW

RL [ 0@ DC SEMSE:INT] ALIGN AUTO 03:52:40 &M Jul 20, 2017
Eenter Freq 5.300000000 GHz CenterFreq: 5.300000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
1.8
180
-0.20
-18.2
-28.2
-35.2
-43.2
582
-56.2
| Center 5.3 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.5 dBm
17.914 MHz
Transmit Freq Error -931 Hz OBW Power 99.00 %
x dB Bandwidth 24.34 NIHz x dB -26.00 dB
MSG STATUS

Figure 43: Occupied Bandwidth-5300 MHz-HT20

RL RF S0Q  DC SEMSE:INT ALIGH AUTO 09:01:48 AM Jul 20, 2017
|Eenter Freq 5320000000 GHz Center Freq: 5.320000000 GHz Radio Std: None
—— Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
11.8
1.80
-5.20
-18.2
-28.2
-30.2
-48.2
-58.2
-68.2
Center 5.32 GHz Span 30 MIHz
|#Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.2 dBm
17.921 MHz
Transmit Freq Error -1.960 kHz OBW Power 99.00 %
x dB Bandwidth 24.46 MHz x dB -26.00 dB
MSG STATUS.

Figure 44: Occupied Bandwidth-5320 MHz-HT20
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Agilent Spectrum Analyzer - Occupied BW

RL RF S0 DC SEMSE:INT ALTGH AUTO 11:02:31 AM Jul 20, 2017
Eenter Freq 5.500000000 GHz Center Freq: $.500000000 GHz Radio Std: None
<4~ Trig:FreeRun Avg|Held: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
11.8
1.80
-5.20
-16.2
-26.2
362
-43.2
5.2
-60.2
|Center 5.5 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms!
Occupied Bandwidth Total Power 14.3 dBm
17.937 MHz
Transmit Freq Error -24.020 kHz OBW Power 99.00 %
x dB Bandwidth 24.21 MHz x dB -26.00 dB
IMSG STATUS

Figure 45: Occupied Bandwidth-5500 MHz-HT20

RL RF S0 DC SEMSE:INT] ALIGN AUTO 11:13:33 AM Jul 20, 2017
Eenter Freq 5.580000000 GHz Center Freq: 5.580000000 GHz Radio Std: None
+p. Trig:FreeRun Avg|Held: 10/10
I ‘ #IFGainLow #Atten: 30 «B Radio Device: BTS
Ref Offset 1.8 dB
||10 dBldiv Ref 21.80 dBm
Log
11.8
1.80
-8.20
-18.2
-28.2 A
-36.2
-18.2
-08.2
-68.2
ICenter 5.58 GHz Span 30 MHz
I#Res BW 300 kHz #YBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.2 dBm
17.933 MHz
Transmit Freq Error -16.808 kHz OBW Power 99.00 %
x dB Bandwidth 25.42 MHz x dB -26.00 dB
IMSG STATUS
Figure 46: Occupied Bandwidth-5580 MHz-HT20
Report Number: 31763105.001 Page 47 of 171
EUT: Wireless Audio Headset Model: Ear Force Stealth 700X
EMC/Rev 1.0

FCC ID: XGB-TB2770, IC: 3879-TB2770



m-%mTUV Rheinland

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466

Tel: (925) 249-9123, Fax: (925) 249-

9124

Occupied Bandwidth

Agilent Spectrum Analyzer - Occupied BW

S0 DC

SENSEINT|

ALIGN AUTO

11:23:19 AM Jul20, 2017

[Center Freq 5.700000000 GHz

#IFGain:Low

Center Freq: 5.700000000 GHz

—s— Trig:Free Run

#Atten: 30 dB

Avg|Held: 1010

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 21.80 dBm

|| Ref Offset 1.8 dB

Log

118

180

-5.20

182

2a.2 ——

352

452

652

6.2

|Center 5.7 GHz
Res BW 300 kHz

#VBW 1 MHz

Span 30 MHz
#Sweep 100.3 ms

Occupied Bandwidth

17.93
Transmit Freq Error
x dB Bandwidth

3 MHz

-28.083 kHz
25.08 MHz

Total Power

OBW Power
x dB

14.1 dBm

99.00 %
-26.00 dB

STATUS

Figure 47: Occupied Bandwidth-5700 MHz-HT20

a0Q  DC

SEMSE:IMNT]

ALIGH AUTO

01:20:57 PM Jul 20, 2017

[Center Freq 5.745000000 GHz

Center Freq: 5.745000000 GHz

—»— Trig:Free Run

Avg|Hold: 10110

Radio Std: None

I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
|| Ref Offset 1.8 dB
10 dBIdiv Ref 21.80 dBm
Log
K
180
-8.20
-18.2
-28.2 —
-38.2
-48.2
-58.2
-68.2
Center 5.745 GHz Span 30 MIHz
Res BW 300 kHz #V/BW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.2 dBm
17.954 MHz
Transmit Freq Error -39.220 kHz OBW Power 99.00 %
x dB Bandwidth 17.48 MHz x dB -6.00 dB
MSG STATUS

Figure 48: Occupied Bandwidth-5745 MHz-HT20
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Agilent Spectrum Analyzer - Occupied BW

RL [ 0@ DC SEMSE:INT] ALIGN AUTO 01:30:39 PM Jul 20, 2017
Eenter Freq 5.785000000 GHz CenterFreq: 5.785000000 GHz Radio Std: Nonhe
+p. Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
1.8
180
-0.20
-18.2
-28.2
-35.2
-43.2
582
-56.2
ICenter 5.785 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.3 dBm
17.932 MHz
Transmit Freq Error -33.780 kHz OBW Power 99.00 %
x dB Bandwidth 17.53 MHz x dB -6.00 dB
MSG STATUS

Figure 49: Occupied Bandwidth-5785 MHz-HT20

RL RF S0@  DC SENSE:INT| ALIGN AUTO 01:38:31 PM Jul20, 2017
Eenter Freq 5.825000000 GHz Center Freq: 5825000000 GHz Radio Std: None
—s— Trig:Free Run Avg|Held: 10410
I | HIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.8 dB
10 dBidiv Ref 21.80 dBm
Log
1n.a
1.80
-5.20
-16.2
262
-38.2
-45.2
-56.2
-60.2
ICenter 5.825 GHz Span 30 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 14.3 dBm
17.939 MHz
Transmit Freq Error -35.884 kHz OBW Power 99.00 %
x dB Bandwidth 17.49 MHz x dB -6.00 dB
IMSG STATUS

Figure 50: Occupied Bandwidth-5825 MHz-HT20
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4.3 Power Spectral Density

According to the CFR47 Part 15.407 (a) and RSS 247 Sect. 6.2, the spectral power density output
of the antenna port shall be as followed listed below during any time interval of continuous
transmission.

The power spectral density limits per CFR47 Part 15.407 (a):
Band 5150-5250 MHz, 5250-5350 MHz, and 5470-5725 MHz: 11 dBm in any 1 MHz band
Band 5725-5850 MHz: 30 dBm in any 500 kHz band.
The power spectral density limits per RSS-247 Section 6.2:
Band 5150-5250 MHz: 10 dBm in any 1 MHz band, E.I.R.P.
Band 5250-5350 MHz, and 5470-5725 MHz: 11 dBm in any 1 MHz band
Band 5725-5850 MHz: 30 dBm in any 500 kHz band

4.3.1 Test Method

The conducted method was used to measure the channel power output per ANSI C63.10-2013
Section 12.3.2.2. The measurement was performed with modulation per CFR47 Part 15.407 (a) and
RSS 247 Sect. 6.2. The pre-evaluation was performed to find the worst modes. The worst findings
were conducted on 3 channels in each operating frequency range. The worst sample result indicated
below.

Test Setup:

RF Shielded Chamber

Spectrum 16 dB Coupler
Analyzer

EUT

Power Meter
and Sensor

4.3.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test
standard(s).
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Table 5: Power Spectral Density — Test Results for 802.11a

Test Conditions: Conducted Measurement Date: July 20, 2017

Antenna Type: Chip Power Setting: See test plan.

Antenna Gain: 4.9 dBi Signal State: Modulated at 100%, 6 Mbps

Ambient Temp.: 23 °C Relative Humidity:35%

802.11a

Freq. (MHz) ([)duérr)rlnj]t [SBF] chfjaﬁls - [bié”riﬁ M[ggg]in
5180 -2.82 11.00* -13.82
5200 -2.70 11.00* -13.70
5240 -2.77 11.00* -13.77
5260 -2.79 11.00 -13.79
5300 -2.95 11.00 -13.95
5320 -2.81 11.00 -13.81
5500 -2.48 11.00 -13.48
5580 -2.76 11.00 -13.76
5700 -2.80 11.00 -13.80
5745 -2.45 -3.01 -5.46 30.00 -35.46
5785 -2.57 -3.01 -5.58 30.00 -35.58
5825 -2.49 -3.01 -5.50 30.00 -35.50

802.11a (RSS-247 Limit)

5180 -2.82 5.10 -7.92
5200 -2.70 5.10 -7.80
5240 -2.77 5.10 -7.87

Note: (*) FCC limit only, 5150-5250 MHz.
RSS-247 and CFR47 Part 15.407 have same PPD limit in 5250-5350 MHz, 5470-5725 MHz,
and 5725-5850 MHz bands.
CF accounted for the measured RBW,; 10*log (500kHz/1000kHz) or -3.01 dB.
RSS-247 Limit at 5150-5250 MHz is eirp; 10dBm - 4.9dBi =5.1 dBm
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Table 6: Power Spectral Density — Test Results for 802.11n HT20

Test Conditions: Conducted Measurement Date: July 20, 2017

Antenna Type: Chip Power Setting: See test plan.

Antenna Gain: 4.9 dBi Signal State: Modulated at 100%, 6.5 Mbps
Ambient Temp.: 23 °C Relative Humidity:35%

802.11n HT20

At (Galnrs c[)olul_g,l?nu]t [SBF] chfjaEla rI:E)D [EETE M[Zgg]in
5180 -3.09 11.00 14.09
5200 3.04 11.00 14.04
5240 257 11.00 13,57
5260 -3.27 11.00 -14.27
5300 2.30 11.00 113.30
5320 -3.04 11.00 14.04
5500 2.87 11.00 13.87
5580 -3.06 11.00 14.06
5700 3.18 11.00 14.18
5745 3.08 3.01 6.09 30.00 36,00
5785 263 3.01 5.64 30.00 35.64
5825 2.85 3.01 5.86 30.00 35.86

802.11n HT20 (RSS-247 Limit)
5180 :3.09 5.10 8.19
5200 3.04 5.10 8.14
5240 -2.57 5.10 -7.67

Note: (*) FCC limit only, 5150-5250 MHz.
RSS-247 and CFR47 Part 15.407 have same PPD limit in 5250-5350 MHz, 5470-5725 MHz,
and 5725-5850 MHz bands.
CF accounted for the measured RBW; 10*log (500kHz/1000kHz) or -3.01 dB.
RSS-247 Limit at 5150-5250 MHz is eirp; 10dBm - 4.9dBi =5.1 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 02:02:07 PM Jul 17, 2017
[Center Freq 5.180000000 GHz ] #Avg Type: RMS TRACE| - 3456
PNO: Wide -»— Trig:FreeRun Avg|Held: 100/100 TYPE| & bk
N . DET|S MR
IFGain:Low #Atten: 30 dB
Mkr1 5.184 313 GHz
Ref Offset 1.8 dB
10 dBidiv.  Ref 21.80 dBm -2.815 dBm
HLog
118 11
180 ”
8.2
-18.2
262
-38.2
-48.2
562
-65.2
Center 5.18000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 51: FCC-PPSD-5 GHz-5180 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  DC SEMSE:INT] ALIGN AUTO 02:09:24 PM Jul 17, 2017
[Center Freq 5.200000000 GHz ) #Avg Type: RMS TRACE[ - 3456
PNO: Wide -»— Trig:FreeRun Avg|Held: 100/100 TYPE| & /it
SMNMMNMNN
IFGain:Low #Atten: 30 dB DET
Ref Offset 18 dB Mkr1 5.205 638 GHz
10 deidiv  Ref 21.80 dBm -2.703 dBm
HLog
118 11
1.80 ®
-8.20
-18.2
6.2
-35.2
52
-56.2
B2
Center 5.20000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 52: FCC-PPSD-5 GHz-5200 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Swept SA

RL RF EFES SENSE:INT ALIGNAUTO 02:15:41 PM Ul 17, 2017
Center Freq 5.240000000 GH=z ] #Avg Type: RMS TRACE[] - 356
PNO: Wide ~»— T1rig:FreeRun Avg|Hold: 100/100 TYPE|A Wit
IFGain:Low #Atten: 30 dB DET|S MM MK M
Ref Offset 1.6 dB Mkr1 5.244 988 GHz
10dBidiv  Ref 21.80 dBm -2.770 dBm
JLecg
118 41.00 o
1.80 ’
820
-18.2
-28.2
-38.2
-48.2
-58.2
8.2
Center 5.24000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 53: FCC-PPSD-5 GHz-5240 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 09:12:58 AM Jul 20, 2017

[Center Freq 5.260000000 GHz ) #Avg Type: RMS TRACE[T 345 6

PNO: Wide -»— Trig: Free Run Avg|Held: 100/100 TYPE| & kit

IFGain:Low #Atten: 30 dB DET|S M MMM N

Mkr1 5.255 477 GHz

Ref Offset 1.8 dB

10 dBiciv - Ref 21.80 dBm -2.790 dBm

JLog
118 11
180
L4

8.2
-18.2
262
382
-45.2
562
-68.2

Center 5.26000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)

IMSG STATUS

Figure 54: FCC-PPSD-5 GHz-5260 MHz-11a-6 Mbps
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Power Spectral Density

Agilent Spectrum Analyzer - Swept SA
RF a0&  DC

SEMNSE:IMT) ALIGHAUTO

09:27:01 AM Jul 20, 2017

RL
Center Freq 5.300000000 GHz

#Avy Type: RMS TRACE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TVPE | & Wiliihiidi
PNO: Wide ~—»—
|FGain:Llusv #Atten: 30 dB DET|S MM
Ref Offset 1.8 dB Mkr1 5.304 013 GHz
10 dBidiv  Ref 21.80 dBm -2.953 dBm
JLog
118 11.00
1.80
520
-18.2
-28.2
38.2
-48.2
582
-68.2

Center 5.30000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

#Sweep 100.3 ms (8000 pts)

Span 40.00 MHz

IMSG STATUS

Figure 55: FCC-PPSD-5 GHz-5300 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 0% DC SEMSE!INT ALIGNAUTO 09:34:32 AM Jul 20, 2017

Eenter Freq 5.320000000 GHz } #Avg Type: RMS TRACE[| - 3456

PNO: Wide -+~ Trig:FreeRun Avg|Hold: 100100 TVPE| & Wittt

. . DET|S W MK T

IFGain:Low #Atten: 30 dB
Mkr1 5.324 478 GHz
Ref Offset 1.8 dB

10 dBidiv Ref 21.80 dBm -2.813 dBm

Loy
18 1
1.80
¢

&0
8.2
282
3.2
-49.2
-58.2
ED.2

Center 5.32000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)

IMSG STATUS

Figure 56: FCC-PPSD-5 GHz-5320 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SEMNEE:INT) ALIGN AUTO 10:26:59 &M Jul 20, 2017
[Center Freq 5.500000000 GHz ] #Avg Type: RMS TRACE|. 3456
PNO: Wide -»— Trig:FreeRun Avg|Held: 100/100 TYPE| & bk
N . DET|S MR
IFGain:Low #Atten: 30 dB
Mkr1 5.502 028 GHz
Ref Offset 1.8 dB
10 dBidiv.  Ref 21.80 dBm -2.484 dBm
HLog
118 11
180 .
8.2
-18.2
262
-B2 0
-48.2
562
-65.2
Center 5.50000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 57: FCC-PPSD-5 GHz-5500 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF oo DC SEMNSEIMT) ALIGNAUTO 10:38:12 AM Jul 20, 2017
Eenter Freq 5.580000000 GH=z i #Avg Type: RMS TRACE[1 - 2456
PNO: Wide —— Trig:Free Run Avg|Held: 1001100 TYPE|& ekt
IFGain:Low #Atten: 30 dB DET|S MMM E
Mkr1 5.575 082 GHz
Ref Offset 1.8 dB
10 dBidiv  Ref 21.80 dBm -2.758 dBm
HLog
e 11.00
1.80
v
820
-18.2
-25.2
362 |
-482
562
B2
Center 5.58000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 58: FCC-PPSD-5 GHz-5580 MHz-11a-6 Mbps

Report Number: 31763105.001 Page 56 of 171
EUT: Wireless Audio Headset Model: Ear Force Stealth 700X
EMC/Rev 1.0

FCC ID: XGB-TB2770, IC: 3879-TB2770



M‘{'Z\‘T.-:TUV Rheinland Power Spectral Density
1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  DC SEMSE!INT] ALIGH AUTO 10:52:26 AM Jul 20, 2017
[Center Freq 5.700000000 GHz } #Avg Type: RMS TRACE[] - 3456
PNO: Wide -+~ Trig:FreeRun Avg|Hold: 1007100 THPE|A il
SMMNMMNN
IFGain:Low #Atten: 30 dB DET
Ref Offset 14 dB Mkr1 5.696 517 GHzZ
10 dBidiv Ref 21.80 dBm -2.798 dBm
JLog
118 41.00 of
180 ’
-8.20
182
282
382 gy “ N
48.2
HR2
B2
Center 5.70000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 59: FCC-PPSD-5 GHz-5700 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  DC SENSEINT ALIGN AUTO 12:38:23 PM Jul 20, 2017
Center Freq 5.745000000 GHz . #Avg Type: RMS TRACELI]2 345 6
PNO: Wide -»— Trig:Free Run Avg|Hold: 100100 TYRE(A i
IFGain:Low #Atten: 30 dB DET|S MMM N
Mkr1 5.739 827 GHz
Ref Offset 1.8 dB
\0deidiv  Ref 21.80 dBm -2.445 dBm
JLog
1.8 11
1.80 ’
-8.20
-18.2
-28.2
-38.2
-48.2
532
-B3.2
Center 5.74500 GHz Span 40.00 MHz
|#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS
Figure 60: FCC-PPSD-5 GHz-5745 MHz-11a-6 Mbps
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Power Spectral Density

Agilent Spectrum Analyzer - Swept SA
a0 @ DC

SEMSE:IMNT]| ALIGH AUTO

01:03:01 PM Jul 20, 2017

Center Freq 5.785000000 GHz i
PNO: Wide —»— Trig:Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 100/100

TRACE[1 - 345 6
TYPE |4
DET|S M NN N

Ref Offset 1.8 dB

10 dBidiv. Ref 21.80 dBm
JLog

Mkr1 5.780 927 GHz

-2.567 dBm

e

11.00

1.60 ’

520

-18.2

=282

-38.2 g

-58.2

-63.2

Center 5.78500 GHz

|#Res BW 1.0 MHz #VBW 3.0 MHz

#Sweep 100.3 ms (8000 pts)

Span 40.00 MHz

IM SG STATUS

Figure 61: FCC-PPSD-5 GHz-5785 MHz-11a-6 Mbps

Agilent Spectrum Analyzer - Swept SA
a0 DC

SEMNSETMT ALIGNAUTO

01:11:15 PM Jul 20, 2017

[Center Freq 5.825000000 GHz #avg Type: RMS

TRACE[ ~s-586

PHO: Wide - I:éeﬁr;g Egn Avg|Held: 100100 TYPEIA ittt
Mkr1 5.819 627 GHz
iogeran Ref 21.80 dBm -2.492 dBm
1.8 14,00 df
1.80 6
£.20
-18.2
282
382 |
-43.2
482
B2
Center 5.82500 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)

IM SG STATUS

Figure 62: FCC-PPSD-5 GHz-5825 MHz-11a-6 Mbps
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q DO SEMNSE:INT ALIGH AUTO 07:56:26 AM Jul 20, 2017
[Center Freq 5.180000000 GHz ] #Avg Type: RMS TRACE[1 - 3456
PNO: Wide —»— Ttig:FreeRun Avg|Held: 100/100 TVPEA itk
IFGain:Low #Atten: 30 dB DET|S N MMM
MKr1 5.183 173 GHz
Ref Offset 1.8 dB
10 dBidiv  Ref 21.80 dBm -3.086 dBm
fLog
11.8 41100 dBm|
1.80
LA
.20
E:¥]
-28.2
-38.2
A2
-58.2
-68.2
Center 5.18000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 63: FCC-PPSD-5 GHz-5180 MHz-HT20-6.5 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF oo DC SEMNSEIMT) ALIGNAUTO 03:22:00 AM Jul 20, 2017
[Center Freq 5.200000000 GHz ) #Avg Type: RMS TRACE[TT 05 6
PNO: Wide —— Trig:Free Run Avg|Held: 1001100 TYPE(A Wik
IFGain:Low #Atten: 30 dB DET|S MM N
Mkr1 5.205 383 GHz
Ref Offset 1.8 dB
10 dBidiv  Ref 21.80 dBm -3.038 dBm
JLog
e 11.00
1.80 '
820
-18.2
-252
362
-48.2
562
8.2
Center 5.20000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 64: FCC-PPSD-5 GHz-5200 MHz-HT20-6.5 Mbps
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Agilent Spectrum Analyzer - Swept SA

RL RF oo DC SEMNSEIMT) ALIGNAUTO 03:41:25 AM Jul 20, 2017
[Center Freq 5.240000000 GHz | ) #Avg Type: RMS TRACE[1- 325 6
PNO: Wide —+— Trig:FreeRun Avg|Held: 1001100 TVPE|A
SMNMNNMN
IFGain:Low #Atten: 30 dB DET!
Mkr1 5.244 943 GHz
Ref Offset 1.8 dB
10 dBidiv  Ref 21.80 dBm -2.566 dBm)
HLog
11.8 11.00 of
1.80 .
-8.20
4182
282
382
482
-55.2
582
Center 5.24000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 65: FCC-PPSD-5 GHz-5240 MHz-HT20-6.5 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  DC SENSE!IMT] ALIGNAUTO 08:49:15 AM Jul 20, 2017
[Center Freq 5.260000000 GHz ) #hvg Type: RMS TRACE[]2 345 6
PHO: Wide -+ Trig:FreeRun Avg|Held: 100/100 TYPE|&
IFGain:Low #Atten: 30 dB DET|S MMM E
Mkr1 5.263 058 GHz
Ref Offset 1.8 dB
10 dBldiv RZf 21s§30 dBm -3.269 dBm
HLog
118 41,00 df
1.80
4
-8.20
-18.2
282
-382
-48.2
-AB2
£82
Center 5.26000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS
Figure 66: FCC-PPSD-5 GHz-5260 MHz-HT20-6.5 Mbps
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Power Spectral Density

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SENSE:IMT] ALIGHAUTO 08:55:03 AM Jul 20, 2017
Center Freq 5.300000000 GHz ] #Avg Type: RMS TRACE[] -3 56
PNO: Wide -»— Trig:FreeRun Avg|Hold: 1001100 TYPE|& i
IFGain:Low #Atten: 30 dB DET|S NN NI N
Ref Offset 15 dB Mkr1 5.304 133 GHzZ
10 dBidiv Ref 21.80 dBm -2.304 dBm
JLog
ma8 11.00
1.80 ’
820
8.2
28.2
-38.2
-48.2
8.2
68.2
Center 5.30000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 67: FCC-PPSD-5 GHz-5300 MHz-HT20-6.5 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SEMEEINT] ALIGNAUTO 09:03:12 &M Jul20, 2017
[Center Freq 5.320000000 GHz | ) #Avg Type: RMS TRACE|] 2 345
PNO: Wide +»— Trig:Free Run Avg|Held: 1001100 TYPELA Wihddlidrihid
IFGain:Low #Atten: 30 dB DET|S W NN N
Mkr1 5.324 448 GHz|
Ref Offset 1.8 dB
10 dBidiv R:f 215.?30 dBm -3.039 dBm
JLog
118 1
1.80
(4
-8.20
-16.2
-28.2
-3B.2
-48.2
-56.2
-B8.2
Center 5.32000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
|MSG STATUS
Figure 68: FCC-PPSD-5 GHz-5320 MHz-HT20-6.5 Mbps
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Agilent Spectrum Analyzer - Swept SA

RL RF oo DC SEMNSEIMT) ALIGNAUTO 11:03:08 AM Jul20, 2017
[Center Freq 5.500000000 GHz | ) #Avg Type: RMS TRACE[1- 325 6
PNO: Wide —+— Trig:FreeRun Avg|Held: 1001100 TYPE| & Wi
SMNMNNMN
IFGain:Low #Atten: 30 dB DET!
Mkr1 5.495 297 GHz
Ref Offset 1.8 dB
10 dBidiv  Ref 21.80 dBm -2.870 dBm
HLog
11.8 11.00 of
1.80
0
-8.20
4182
282
382
482
-55.2
582
Center 5.50000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 69: FCC-PPSD-5 GHz-5500 MHz-HT20-6.5 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF o0 DO SENSEINT] ALIGNAUTO 11:14:10 &M Jul20, 2017
Center Freq 5.580000000 GHz l i #Avg Type: RMS TRACE[1 545 &
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TVPE(f bt
IFGain:Low #Atten: 30 dB DET|S MMM N
Mkr1 5.585 198 GHz
Ref Offset 1.8 dB
10 dBidiv ~ Ref 21.80 dBm -3.060 dBm
JLcg
ma 400 cify
180 ’
820
8.2
-28.2
382 |—ad -
-48.2
58.2
-68.2
Center 5.58000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMEG STATUS

Figure 70: FCC-PPSD-5 GHz-5580 MHz-HT20-6.5 Mbps
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Agilent Spectrum Analyzer - Swept SA

RL RF oo DC SEMNSEIMT) ALIGN AUTO 11:23:56 AM Jul 20, 2017
[Center Freq 5.700000000 GHz | ) #Avg Type: RMS TRACE[1- 325 6
PNO: Wide —+— Trig:FreeRun Avg|Held: 100/100 TYPE(A Wit
SMNMNNMN
IFGain:Low #Atten: 30 dB DET!
Mkr1 5.694 447 GHz
Ref Offset 1.8 dB
10 dBidiv  Ref 21.80 dBm -3.181 dBm
HLog
11.8 11.00 of
1.80 .
-8.20
4182
282
362 b N
482
562
582
Center 5.70000 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 71: FCC-PPSD-5 GHz-5700 MHz-HT20-6.5 Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF s0Q Do SEMNSE:INT ALIGN AT 01:22:58 PM Jul 20, 2017
Eenter Freq 5.745000000 GHz i #Avg Type: RMS TRACE[T D245 6
PNO: Wide —w»— Trig:Free Run Avg|Held: 100/100 TYPE[A ibvithickiehi-
H . DET|S M MMM M
IFGain:Low #Atten: 30 dB
Ref Offset 1.6 dB Mkr1 5.739 227 GHz
10 dB/div. Ref 21.80 dBm -3.076 dBm
JLog
118 11
180 ’
-8.20
E:¥]
<252
-36.2 b |
A2
-68.2
662
Center 5.74500 GHz Span 40.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 72: FCC-PPSD-5 GHz-5745 MHz-HT20-6.5 Mbps
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Power Spectral Density

Agilent Spectrum Analyzer - Swept SA
a0 @ DC

SEMSE:IMNT]| ALIGH AUTO

01:32:33 PM Jul 20, 2017

Center Freq 5.785000000 GHz i
PNO: Wide —»— Trig:Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 100/100

TRACE[1 - 345 6
TYPE |4
DET|S M NN N

Ref Offset 1.8 dB

10 dBidiv. Ref 21.80 dBm
JLog

Mkr1 5.781 842 GHz
-2.632 dBm

e

11.00

1.60 ’

520

-18.2

=282

238.2 bt

-58.2

-63.2

Center 5.78500 GHz
|#Res BW 1.0 MHz

#VBW 3.0 MHz

Span 40.00 MHz
#Sweep 100.3 ms (8000 pts)

IM SG STATUS

Figure 73: FCC-PPSD-5 GHz-5785 MHz-HT20-6.5 Mbps

Agilent Spectrum Analyzer - Swept SA

S0 DC SEMSE:INT ALIGN AUTO

01:40:08 PM 120, 2017

RL RF
[Center Freq 5.825000000 GHz

#Avyg Type: RMS

TRACE[] - 3456

Wi Trig: Free Run Avg|Held: 100/100 TYPE|A tdhifihinhit
onmtae, ™ 4atten: 30 dB CETS MM
Ref Offsst 1.6 dB Mkr1 5.821 062 GHZ
10 dBidiv. Ref 21.80 dBm -2.851 dBm
HILog
1.8 11
1.80
820
-18.2
282
382 b
-48.2
582
582
Center 5.82500 GHz Span 40.00 MHz
Res BW 1.0 MHz #/BW 3.0 MHz #Sweep 100.3 ms (8000 pts)
IMSG STATUS

Figure 74: FCC-PPSD-5 GHz-5825 MHz-HT20-6.5 Mbps
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4.4 Undesirable Emission Limits

CFR47 15.407 (b) and RSS 247 Sect.6.2.1.2, 6.2.2.2, and 6.2.3.2: The maximum emissions outside
of the frequency bands of operation shall be attenuated in accordance with the following limits:

For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of =27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of 27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725
GHz band shall not exceed an e.i.r.p. of 27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of
—27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the band
edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and
from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the
band edge.

4.4.1 Test Method

The conducted method was used to measure the undesirable emission requirement. The
measurement was performed with modulation. This test was conducted on 3 channels of Sample in
each mode on Sample. The worst sample result indicated below.

Test Setup:

RF Shielded Chamber

Spectrum 16 dB Coupler

Analyzer EUT

Power Meter
and Sensor

4.4.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test
standard(s).
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Table 7;: Undesired Emissions for 802.11a — Test Results

Test Conditions: Conducted Measurement Date: July 20, 2017
Antenna Type: Chip Power Setting: See test plan.
Antenna Gain: 4.9 dBi Signal State: Modulated at 100%
Ambient Temp.: 23°C Relative Humidity: 35%
Undesired Emissions for 802.11a
Frequency Level Det. Port Limit Margin Comments
MHz dBuV/m cm dB
1732.60 -43.46 Pk RF -27.00 -16.46 11a, 5180MHz, 6.0Mbps
36963.70 -38.85 Pk RF -27.00 -11.85 11a, 5180MHz, 6.0Mbps
1738.60 -43.61 Pk RF -27.00 -16.61 11a, 5200MHz, 6.0Mbps
37217.60 -38.69 Pk RF -27.00 -11.69 11a, 5200MHz, 6.0Mbps
1743.60 -42.28 Pk RF -27.00 -15.28 11a, 5240MHz, 6.0Mbps
37026.70 -38.42 Pk RF -27.00 -11.42 11a, 5240MHz, 6.0Mbps
1755.60 -42.39 Pk RF -27.00 -15.39 11a, 5260MHz, 6.0Mbps
37012.70 -39.12 Pk RF -27.00 -12.12 11a, 5260MHz, 6.0Mbps
1761.60 -40.8 Pk RF -27.00 -13.80 11a, 5300MHz, 6.0Mbps
36394.80 -39.5 Pk RF -27.00 -12.50 11a, 5300MHz, 6.0Mbps
1773.60 -39.93 Pk RF -27.00 -12.93 11a, 5320MHz, 6.0Mbps
36969.70 -38.84 Pk RF -27.00 -11.84 11a, 5320MHz, 6.0Mbps
1837.60 -38.57 Pk RF -27.00 -11.57 11a, 5500MHz, 6.0Mbps
36438.80 -38.57 Pk RF -27.00 -11.57 11a, 5500MHz, 6.0Mbps
3720.20 -41.38 Pk RF -27.00 -14.38 11a, 5580MHz, 6.0Mbps
36043.90 -39.35 Pk RF -27.00 -12.35 11a, 5580MHz, 6.0Mbps
3800.10 -37.22 Pk RF -27.00 -10.22 11a, 5700MHz, 6.0Mbps
37018.70 -38.59 Pk RF -27.00 -11.59 11a, 5700MHz, 6.0Mbps
3830.10 -36.95 Pk RF -27.00 -9.95 11a, 5745MHz, 6.0Mbps
36595.80 -39.45 Pk RF -27.00 -12.45 11a, 5745MHz, 6.0Mbps
3856.10 -39.52 Pk RF -27.00 -12.52 11a, 5785MHz, 6.0Mbps
36980.70 -38.95 Pk RF -27.00 -11.95 11a, 5785MHz, 6.0Mbps
4846.90 -38.41 Pk RF -27.00 -11.41 11a, 5825MHz, 6.0Mbps
38810.30 -39.13 Pk RF -27.00 -12.13 11a, 5825MHz, 6.0Mbps

Note: 1. Worst case condition observed at 6.0 Mbps.
2. All out of band emissions are lower than the -27dBm level.
3. 99% OBW emission of 5240 MHz operating channel did not leak into 5250 MHz-5350 MHz band. See Fig. 123.
4. Emissions of UNII3 channels met the band-edge spectrum mask.
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Table 8: Undesired Emissions for 802.11n HT20 — Test Results

Test Conditions: Conducted Measurement Date: July 17, 2017
Antenna Type: Chip Power Setting: See test plan.
Antenna Gain: 4.9 dBi Signal State: Modulated at 100%
Ambient Temp.: 23°C Relative Humidity: 35%
Undesired Emissions for 802.11n HT20
Frequency Level Det. Port Limit Margin Comments
MHz dBuV/m cm dB
1743.60 -42.46 Pk RF -27.00 -15.46 HT20, 5180MHz, 6.5Mbps
39821.00 -39.39 Pk RF -27.00 -12.39 HT20, 5180MHz, 6.5Mbps
1736.60 -42.31 Pk RF -27.00 -15.31 HT20, 5200MHz, 6.5Mbps
37012.70 -38.12 Pk RF -27.00 -11.12 HT20, 5200MHz, 6.5Mbps
1748.60 -41.60 Pk RF -27.00 -14.60 HT20, 5240MHz, 6.5Mbps
39740.10 -39.17 Pk RF -27.00 -12.17 HT20, 5240MHz, 6.5Mbps
1747.60 -42.39 Pk RF -27.00 -15.39 HT20, 5260MHz, 6.5Mbps
36990.70 -38.79 Pk RF -27.00 -11.79 HT20, 5260MHz, 6.5Mbps
1771.60 -40.26 Pk RF -27.00 -13.26 HT20, 5300MHz, 6.5Mbps
37129.70 -39.50 Pk RF -27.00 -12.50 HT20, 5300MHz, 6.5Mbps
1778.60 -39.99 Pk RF -27.00 -12.99 HT20, 5320MHz, 6.5Mbps
36529.80 -39.29 Pk RF -27.00 -12.29 HT20, 5320MHz, 6.5Mbps
1826.60 -37.99 Pk RF -27.00 -10.99 HT20, 5500MHz, 6.5Mbps
36707.70 -39.13 Pk RF -27.00 -12.13 HT20, 5500MHz, 6.5Mbps
3720.20 -42.07 Pk RF -27.00 -15.07 HT20, 5580MHz, 6.5Mbps
36806.70 -39.90 Pk RF -27.00 -12.90 HT20, 5580MHz, 6.5Mbps
3800.10 -38.14 Pk RF -27.00 -11.14 HT20, 5700MHz, 6.5Mbps
36606.80 -39.21 Pk RF -27.00 -12.21 HT20, 5700MHz, 6.5Mbps
3830.10 -37.65 Pk RF -27.00 -10.65 HT20, 5745MHz, 6.5Mbps
37194.60 -37.63 Pk RF -27.00 -10.63 HT20, 5745MHz, 6.5Mbps
3856.10 -37.75 Pk RF -27.00 -10.75 HT20, 5785MHz, 6.5Mbps
37012.70 -38.88 Pk RF -27.00 -11.88 HT20, 5785MHz, 6.5Mbps
3887.94 -33.39 Pk RF -27.00 -6.39 HT20, 5825MHz, 6.5Mbps
4846.29 -29.37 Pk RF -27.00 -2.37 HT20, 5825MHz, 6.5Mbps

Note: 1. Worst case condition observed at 6.5 Mbps.
2. All out of band emissions are lower than the -27dBm level.
3. 99% OBW emission of 5240 MHz operating channel did not leak into 5250 MHz-5350 MHz band. See Fig. 124.
4. Emissions of UNII3 channels met the band-edge spectrum mask.
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Agilent Spectrum Analyzer - Swept SA

02:04:13 PM Jul 17, 2017

RL RF S00 DO SENSE!INT ALIGHAUTO
[Center Freq 5.180000000 GHz } #Avg Type: RMS TRACE[1 - 345 &
PNO: Fast —»— Trig:Free Run Avg[Hold: 591100 TYPE M Wbttt

I IFGain:Low Atten: 30 dB DET|P MMM

Mkrd 5.167 715 GHz

Ref Offset 6.7 dB
1L%gBl'div Ref 26.70 dBm -23.130 dBm

16.7

B.70

-330
-133
¢ .

-43.3
53.3
-63.3
Center 5.18000 GHz Span 150.0 MHz
|#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts)I
| [« [ v [ FUNCTION [ FUNCTIONWIDTH FUNCT] LE =]
1 N f 5.175 267 GHz 8.369 dBm
2 N f 5.150 000 GHz 43.262 dBm
3 N f 5.250 000 GHz 44513 dBm
™ N f 5.167 715 GHz 23.130 dBm
5
[
7
E]
9
10
11 =
¢ | &
MSG STATUS

Figure 75: Measured Band-edge for 802.11a-6 Mbps at 5180 MHz

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC SEMSE!INT] ALIGHAUTO

02:04:27 PM Jul 17, 2017

[Center Freq 20.005000000 GHz J } #Avg Type: RMS TRACE[1 - 345 &
PNO: Fast -~ Trig:Free Run AvglHold: 1010 TWPE |IW Wl
IFGain:Low #Atten: 20 dB DET|P MMM
Mkr3 36.963 7 GHz
oo BicmRsES, et o
B.70
-3.30
-13.3
-23.3 ~ZTO0
333 .
-43.3 "
o] I T T
£33
733
Start 10 MHz Stop 40.00 GHz
| Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts

[ v ] e [Foconwon
1 N 5.1838 GHz 7.187 dBm
2 N f 1.7326 GHz -43.458 dBm
N f 369637 GHz -38.851 dBm
4
5
]
7
8
9
10 o
1 -
| >

STATUS

Figure 76: Undesirable Emission for 802.11a-6 Mbps at 5180 MHz
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Undesirable Emission Limits

Agilent Spectrum Analyzer - Swept SA

RF S0 DC

ALIGH AUTO

02:11:25PM Ul 17, 2017

[Center Freq 5.200000000 GHz

]

PNO: Fast
IFGain:Low

Trig: Free Run
Atten: 30 4B

#Avy Type: RMS
AvglHold: 100100

TRACE 3456
TYPE|M Wb ool
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ge for 802.11a-6 Mbps at 5200 MHz

RL RF S50 DC SENSEINT ALIGHNAUTO 02:11:37 PM Jul 17, 2017
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Figure 78: Undesirable Emission for 802.11a-6 Mbps at 5200 MHz
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02:58:44 PM Jul 17, 2017

RL RF 505 DC SEMSEINT)] ALIGNAUTO
[Center Freq 5.240000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
| IFGain:Low Atten: 30 dB DET|F MMM
Rof Offest 6.7 dB Mkré 5.253 200 GHZ
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Figure 79: Measured In-Band Band-edge for 802.11a-6 Mbps at 5240 MHz

Agilent Spectrum Analyzer - Swept SA

RL RF 505 DC SEMSEINT)] ALIGNAUTO 02:58:56 PM Jul 17, 2017
[Center Freq 20.005000000 GHz | . #Avg Type: RMS TRACE[L = 3 45 &
PNO: Fast —»— Trig:Free Run Avg|Hold: 1010 TYPE| M ok
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Figure 80: Measured In-Band Band-edge for 802.11a-6 Mbps at 5240 MHz
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:56:28 AM Jul 20, 2017
[Center Freq 5.180000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
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RL RF S0g  DC SENSEINT ALIGNAUTO 11:56:41 AM U120, 2017
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Figure 82: Undesirable Emission for HT20-MCSO0 at 5180 MHz
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:58:32 AM Jul 20, 2017
[Center Freq 5.200000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:58:44 AM Jul 20, 2017
[Center Freq 20.005000000 GHz | ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
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Figure 84: Measured In-Band Band-edge for HT20-MCSO0 at 5200 MHz
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:03:19 PM Jul 20, 2017
[Center Freq 5.240000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:03:32 PM Jul 20, 2017
[Center Freq 20.005000000 GHz | ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
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Figure 86: Undesirable Emission for HT20-MCSO0 at 5240 MHz
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RL RF S0 DC SENSEINT ALIGHAUTO 12:14:40 PM Jul 20, 2017
[Center Freq 5.260000000 GHz ) #Avg Type: RMS TRACEI] 2345 6
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RL RF S50 DC SENSEINT ALIGNAUTO 12:14:52 PM Jul 20, 2017
[Center Freq 20.005000000 GHz } #Avg Type: RMS TRACE[]2 345 6
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1010 TVPE (M o
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Figure 88: Undesirable Emission for 802.11a-6 Mbps at 5260 MHz
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RL RF S0 DC SENSEINT ALIGHAUTO 12:17:09 PM Jul 20, 2017
[Center Freq 5.300000000 GHz ) #Avg Type: RMS TRACEI] 2345 6
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Figure 89: Measured Band-edge for 802.11a-6 Mbps at 5300 MHz

RL RF 506 DC SEMSE!INT] ALIGHAUTO 12:17:22 PM Jul 20, 2017

[Center Freq 20.005000000 GHz | #Avg Type: RMS TRTQCPE oz s &

n Trig: Free Run Avg|Hold: 10110 i
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Figure 90: Undesirable Emission for 802.11a-6 Mbps at 5300 MHz
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:19:07 PM Jul 20, 2017
[Center Freq 5.320000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
P MMNMNMNN
| IFGain:Low Atten: 30 ¢B DET
Rof Offest 6.7 dB Mkré 5.333 275 GHZ
10dsidy__Ref 26.70 dBm -18.198 dBm
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Figure 91: Measured In-Band Band-edge for 802.11a-6 Mbps at 5320 MHz

Agilent Spectrum Analyzer - Swept SA

RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:19:20 PM Jul 20, 2017
[Center Freq 20.005000000 GHz | . #Avg Type: RMS TRACE[L = 5 45 &
PNO: Fast —»— Trig:Free Run Avg|Hold: 1010 TYPE| M ok
| IFGain:Low #Atten: 20 dB DET|P MMM N
MKkr3 36.969 7 GHZ
Ref Offset 6.7 dB
||1L%ngdiv Ref 16.70 dBm -38.840 dBm
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Figure 92: Measured In-Band Band-edge for 802.11a-6 Mbps at 5320 MHz
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:06:33 PM Jul 20, 2017
[Center Freq 5.260000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
P MMNMNMNN
| IFGain:Low Atten: 30 ¢B DET
Ref Offset 6.7 dB Mkr4 5.274 745 GHz
10dsidy__Ref 26.70 dBm -18.429 dBm
og
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:06:45 PM Jul 20, 2017
[Center Freq 20.005000000 GHz | ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
MKkr3 36.990 7 GHZ
Ref Offset 6.7 dB
||1|_% dsidy__Ref 16.70 dBm -38.790 dBm
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333 . ]
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Figure 94: Undesirable Emission for HT20-MCSO0 at 5260 MHz
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:08:32 PM Jul 20, 2017
[Center Freq 5.300000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
P MMNMNMNN
| IFGain:Low Atten: 30 ¢B DET
Rof Offest 6.7 dB Mkré 5.315 705 GHZ
10dsidy__Ref 26.70 dBm -18.143 dBm
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RL RF S0Q  DC SENEEIMT] ALIGN AUTO 12:08:44 PM Jul 20, 2017
[Center Freq 20.005000000 GHz | ) #avg Type: RMS TRACEI1]2 34 5 6
PNO: Fast -»— Trig:Free Run Avg|Held: 1010 TPE 1M it
| IFGain:Low #Atten: 20 dB DET|P M
MKkr3 37.129 7 GHz
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Figure 96: Measured In-Band Band-edge for HT20-MCSO0 at 5300 MHz
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RL RF 505 DC SEMSEINT)] ALIGNAUTO 12:10:34 PM Jul 20, 2017
[Center Freq 5.320000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
| IFGain:Low Atten: 30 dB DET|F MMM
Rof Offest 6.7 dB Mkré 5.333 275 GHZ
10dsidy__Ref 26.70 dBm -18.003 dBm
og
167
B.70
-3.30
-13.3
¢
-23.3 27 O0wEm|
-33.3
433 [ ¢
-53.3
-63.3
Center 5.32000 GHz Span 150.0 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 ptsJ
Im [ [ v [ FUNCTION ] FUNCTIONWIDTH B
1 N f 5.316 632 GHz 9.479 dBm
2 N f 5.150 000 GHz — dBm
3 N f 5.250 000 GHz -43.445 dBm
|=a N f 5333275 GHz -18.003 dBm
5
6
7
3
9
10
1 v
< | &
MSG STATUS

Figure 97: Measured Band-edge for HT20-MCSO0 at 5320 MHz

RL RF S0g  DC SENSEINT ALIGNAUTO 12:10:46 PM Jul 20, 2017
[Center Freq 20.005000000 GHz | ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
Mkr3 36.529 8 GHz
Ref Offset 6.7 dB
||1|_% dsidy__Ref 16.70 dBm -39.297 dBm
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Figure 98: Undesirable Emission for HT20-MCSO0 at 5320 MHz
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Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SENSEINT ALIGHAUTO 10:28:55 AM Jul20, 2017
[Center Freq 5.500000000 GHz ) #Avg Type: RMS TRACEI] 2345 6
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1001100 TVPE Il Wttt
| IFGain:Low Atten: 30 4B DET|F MMM
Ref Offset6.7 dB Mkr4 5.513 260 GHz
10 dsidly__Ref 26.70 dBm -18.380 dBm
og
16.7
B.70
-3.30
133 ’I
=233 —IT oo
-33.3 s
47 3 - -
-53.3
-63.3
Center 5.50000 GHz Span 150.0 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts
l FUNCTID ]
1 N f 5.505 693 GHz 9.143 dBm
2 N f 5.150 000 GHz — dBm
3 N f 5.250 000 GHz - dBm
|7 N f 5513260 GHz -18.380 dBm
5
5
7
]
9
10 1
11 v
< | =
MSG STATUS

RL RF S50 DC SENSEINT ALIGNAUTO 10:28:07 AM Jul20, 2017
[Center Freq 20.005000000 GHz } #Avg Type: RMS TRACE[]2 345 6
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1010 TVPE (M o
; . DET|P FMFLE 1
| IFGain:Low #Atten: 20 dB
Ref Offset 6.7 dB Mkr3 36.438 8 GHz
1L%ngdiv Ref 16.70 dBm -38.568 dBm
B.70
330
13.3
-23.3 ~27 e
-333 ’7
-43.3 "
633 | i
-63.3
733
Start 10 MHz Stop 40.00 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts
i~ [ v [ FUNCTION ] FLNCTIORWIDTH
5.4928 GHz 6.567 dBm

1.827 6 GHz -38.729 dBm
364388 GHz -38.568 dBm

MSG STATUS

Figure 100: Undesirable Emission for 802.11a-6 Mbps at 5550 MHz
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Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SENSEINT ALIGHAUTO 10:40:22 AM Jul 20, 2017
[Center Freq 5.580000000 GHz ) #Avg Type: RMS TRACEI] 2345 6
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1001100 TVPE Il Wttt
| IFGain:Low Atten: 30 4B DET|F MMM
Ref Offset6.7 dB Mkr4 5.595 030 GHz
10 dsidly__Ref 26.70 dBm -17.931 dBm
og
16.7
B.70
-3.30
133 4
=233 —IT oo
-33.3
—
-43.3 il
-53.3
-63.3
Center 5.58000 GHz Span 150.0 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts
| FORCTION wIDTH C
1 N f 5582 918 GHz 9.472 dBm
2 N f 5.150 000 GHz - dBm
3 N f 5.250 000 GHz - dBm
|7 N f 5.595 030 GHz -17.931 dBm
5
5
7
]
9
10 1
11 v
i >
MSG STATUS

Figure 101: Measured Band-edge for 802.11a-6 Mbps at 5580 MHz

RL RF 506 DC SEMSE!INT] ALIGHAUTO 10:40:35 AM Jul 20, 2017

[Center Freq 20.005000000 GHz } #Avg Type: RMS TRACE[1 - 345 &
I PNO: Fast —»— Trig:Free Run Avg|Hold: 10110 T;EE ymm

IFGain:Low #Atten: 20 dB
Mkr3 36.043 9 GHz

Ref Offset 6.7 dB
||1L%gsfdiv Ref 16.70 dBm -39.347 dBm

B.70

-3.30

-133

233 2T

333 ’

-43.3

53,3 U

633

733

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts

[RAMODE[ROSC] % ] ¥ | FONCTON ] FORCTONwD FURCTION WAL UE
1 N f 55847 GHz 6982 dBm
2 N f 3.7202 GHz -41.378 dBm
N f 36.0439 GHz -39.347 dBm

|Start 10 MHz Stop 40.00 GHz

STATUS

Figure 102: Undesirable Emission for 802.11a-6 Mbps at 5580 MHz
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Agilent Spectrum Analyzer - Swept SA

RL RF S0e  DC SENSEINT ALIGHN ALTO 10058:15 AM Jul 20, 2017
[Center Freq 5.700000000 GHz . #Avg Type: RMS TRACE[ - 345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 TVPE V;‘\N —
IFGain:Low Atten: 30 dB DET!
Ref Offset 6.7 dB Mkrd 5.715 435 GHz
j0dBidiv__Ref 26.70 dBm -19.807 dBm
og
16.7
B.70
-3.30
-13.3 "
233 i o - 27 00|
2333
433 I PRTTUE N
533
B33

Span 150.0 MHzi

Center 5.70000 GHz
|I#Res BW 1.0 MHz #VYBW 3.0 MHz Sweep 1.333 ms (10000 pts

Gl x| v [ FNciou | AncToRwom

1 N 5695 777 GHz 8.892 dBm
2 N 5.150 000 GHz - dBm
3 N 5.250 000 GHz — dBm
|7 N 6.716 436 GHz -19.807 dBm
5
6
7
8
9
10 y
11 -
< | &

STATUS

=
7]
]

Figure 103: Measured In-Band Band-edge for 802.11a-6 Mbps at 5700 MHz

Agilent Spectrum Analyzer - Swept SA
RL RF S0&q  DC SEMSEINT) ALIGH AUTD

10:58:27 AM Jul 20, 2017

[Center Freq 20.005000000 GHz | ) #Aug Type: RMS L T
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 TRE(M
I IFGain:Low #Atten: 20 dB DET|F IR FLE
Mkr3 37.018 7 GHz
[ s, o500 o
670
-3.30
133
233 —
-33.3 .7
-43.3
533 |
3.3
733
Start 10 MHz Stop 40.00 GHz
| #VBW 3.0 MHz Sweep 66.67 ms (40000 pts

Res BW 1.0 MHz

1 N f 5696 7 GHz 6.719 dBm
2 N f 3.8001 GHz -37.220 dBm

N f 370187 GHz -38.690 dBm

= |

STATUS

Figure 104: Measured In-Band Band-edge for 802.11a-6 Mbps at 5700 MHz
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Agilent Spectrum Analyzer - Swept SA

RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:05:12 AM Jul 20, 2017
[Center Freq 5.500000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
P MMNMNMNN
| IFGain:Low Atten: 30 ¢B DET
Ref Offset 6.7 dB Mkr4 5.513 260 GHz
10dsidy__Ref 26.70 dBm -18.076 dBm
og
16.7
B.70
-3.30
-13.3
&
-23.3 27 O0wEm|
2333
=
-43.3
533
B33
Center 5.50000 GHz Span 150.0 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 ptsJ
Im [ [ v [ FUNCTION ] FUNCTIONWIDTH B
1 N f 5502723 GHz 9.639 dBm
2 N f 5.150 000 GHz —dBm
3 N f 5.250 000 GHz — dBm
|=a N f 5.513 260 GHz -18.076 dBm
5
6
7
3
9
10
1 v
< | &
MSG STATUS

RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:05:24 AM Jul 20, 2017
[Center Freq 20.005000000 GHz | ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
MKr3 36.707 7 GHzZ
Ref Offset 6.7 dB
||1|_% dsidy__Ref 16.70 dBm -39.130 dBm
670
330
3.3
233 —rormen]
-33.3 . ]
-43.3 =
-83.3 1k F okl a ai
33
733
Start 10 MHz Stop 40.00 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts
[ v NN [ FUNCTIONWDT
5502 8 GHz 5.860 dBm

1826 6 GHz -37.998 dBm
36.7077 GHz -39.130 dBm

STATUS

Figure 106: Undesirable Emission for HT20-MCSO0 at 5500 MHz
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Agilent Spectrum Analyzer - Swept SA

RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:15:34 AM Jul 20, 2017
[Center Freq 5.580000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
P MMNMNMNN
| IFGain:Low Atten: 30 ¢B DET
Ref Offset 6.7 dB Mkr4 5.593 200 GHz
10dsidy__Ref 26.70 dBm -18.299 dBm
og
16.7
B.70
-3.30
-13.3
&
-23.3 - 27 O0wEm|
2333
=
-43.3 e o
533
B33
Center 5.58000 GHz Span 150.0 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 ptsJ
| O S O N2
1 N f 5574532 GHz 9.143 dBm
2 N f 5.150 000 GHz —dBm
3 N f 5.250 000 GHz — dBm
|=a N f 5.593 200 GHz -18.299 dBm
5
6
7
3
9
10
1 v
< | &
MSG STATUS

RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:15:46 AM Jul 20, 2017
[Center Freq 20.005000000 GHz | . #Avg Type: RMS TRACE[L = 545 &
PNO: Fast —»— Trig:Free Run Avg|Hold: 1010 TYPE| M ok
| IFGain:Low #Atten: 20 dB DET|P MMM N
MKr3 36.806 7 GHZ
Ref Offset 6.7 dB
||1L%ngdiv Ref 16.70 dBm -38.904 dBm
670
330
3.3
233 270wy
-33.3 . -
-43.3 -
533 LYY
533
733
Start 10 MHz Stop 40.00 GHz
| Res BW 1.0 MHz #VYBW 3.0 MHz Sweep 66.67 ms (40000 pts

sell < [ v ] FUNCTION [ FUNCTIONWIDTH
f 55767 GHz 7543 dBm

2 N f 37202 GHz -42.068 dBm

N f 36.806 7 GHz -38.904 dBm

= |

STATUS

Figure 108: Measured In-Band Band-edge for HT20-MCSO0 at 5580 MHz
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Agilent Spectrum Analyzer - Swept SA

RL RF 505 DC SEMSEINT)] ALIGNAUTO 11:26:06 AM Jul 20, 2017
[Center Freq 5.700000000 GHz ) #Avg Type: RMS TRACE[L 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100100 THYRE (I bty
P MMNMNMNN
| IFGain:Low Atten: 30 ¢B DET
Ref Offset 6.7 dB Mkr4 5.716 245 GHz
10dsidy__Ref 26.70 dBm -19.490 dBm
og
16.7
B.70
-3.30
123 <l.
-23.3 27 O0wEm|
2333
433 =T N
533
B33
Center 5.70000 GHz Span 150.0 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 ptsJ
Im [ [ v [ FUNCTION ] FUNCTIONWIDTH B
1 N f 5.700 338 GHz 8.724 dBm
2 N f 5.150 000 GHz —dBm
3 N f 5.250 000 GHz — dBm
|=a N f 5.716 245 GHz -19.490 dBm
5
6
7
3
9
10
1 v
< | &
MSG STATUS

RL RF S0g  DC SENSEINT ALIGNAUTO 11:26:19 A4M U120, 2017
[Center Freq 20.005000000 GHz | ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
Mkr3 36.606 8 GHz
Ref Offset 6.7 dB
||1|_% dsidy_Ref 16.70 dBm -39.209 dBm
B.70
-330
-13.3
233 27 00|
-33.3 . ]
-43.3 ~
53,3 |k i
£33
733
Start 10 MHz Stop 40.00 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts
[ ] Fcion ] Foncionn
56937 GHz 6.417 dBm

3.8001 GHz -38.140 dBm
36.606 8 GHz -39.209 dBm

STATUS

Figure 110: Undesirable Emission for HT20-MCSO0 at 5700 MHz
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Figure 111: Measured Band-edge for 802.11a-6 Mbps at 5745 MHz

Agilent Spectrum Analyzer - Swept SA

RL RF S50 DC SENSEINT ALIGNAUTO 12:42:59 PM Jul 20, 2017
[Center Freq 20.005000000 GHz ) #Avg Type: RMS TRACE[1 2345 6
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1010 TAVPE | bl
| IFGain:Low #Atten: 20 dB DET|P MM NN
Ref Offeet 67 dB MKr3 36.595 8 GHzZ
10dsidlv__Ref 16.70 dBm -39.447 dBm
o9
.70
330
133
233 =7t
333 ’ ]
433
Eclc] R —
633
733
Start 10 MHz Stop 40.00 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts
[MERTMODE] TRCfsc [ v [ _FUNCTION ] FUNCTIONWIDTH FURCTIDN VALUIE
1 N f 57417 GHz 5.942 dBm
2 N f 3.8301 GHz -36.945 dBm
N f 36.595 8 GHz -39.447 dBm
4
5
]
7
8
9
10
" -
< | &
MSG STATUS

Figure 112: Undesirable Emission for 802.11a-6 Mbps at 5745 MHz
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cEm TUV Rheinland of North America
ao

DetPOS

Trace MAH
Swp 0021s
o Ref 1ham

At 2068
L]

VB 1000kHz
REw 1000kHz

Wode P§

00

00
00
Turtle Beach, TX at 1a, 5785MHz

Figure 113: Measured Band-edge for 802.11a-6 Mbps at 5785 MHz

Agilent Spectrum Analyzer - Swept SA
RL RF S0&q  DC SEMSEINT) ALIGH AUTD 01:04:51 PM Jul 20, 2017

[Center Freq 20.005000000 GHz ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
MKkr3 36.980 7 GHZ
Ref Offset 6.7 dB
||1|_% dsidy__Ref 16.70 dBm -38.951 dBm
670
330
133
233 —romem
333 . ]
-43.3 ol
453 3 e —
533
733
Start 10 MHz Stop 40.00 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts
1 N f 57797 GHz 8773 dBm
N f 3.856 1 GHz -39.521 dBm
N f 36.9807 GHz -38.951 dBm

= |

STATUS

Figure 114: Undesirable Emission for 802.11a-6 Mbps at 5785 MHz
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Figure 115: Measured In-Band Band-edge for 802.11a-6 Mbps at 5825 MHz

Agilent Spectrum Analyzer - Swept SA

RL RF S0G Do SENSEINT ALIGNAUTO 01:14:33 PM Jul 20, 2017
[Center Freq 20.005000000 GHz ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
et OMeotaT d MKr3 38.810 3 GHZ
10 dsiaiv__Ref 16.70 dBm -39.126 dBm
670
-3.30
133
233 ~27o0wem)
333 ’ A
-433
-53.3 g A
833
733
Start 10 MHz Stop 40.00 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (40000 pts
[MeR[MEDE[TRIISCLL % | v [ _FUNCTION ] FUNCTION W
1 N f 58187 GHz 8.348 dBm
N f 4.846 9 GHz -38.411 dBm
N f 388103 GHz 39.126 dBm
| B8
MSG STATUS

Figure 116: Measured In-Band Band-edge for 802.11a-6 Mbps at 5825 MHz
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Figure 117: Measured Band-edge for HT20-MCSO0 at 5745 MHz

Agilent Spectrum Analyzer - Swept SA

RL RF 505 DC SEMSEINT)] ALIGNAUTO 01:24:27 PM Jul 20, 2017
[Center Freq 20.005000000 GHz . #Avg Type: RMS TRACE[L = 545 &
PNO: Fast —»— Trig:Free Run Avg|Hold: 1010 TYPE| M ok
| IFGain:Low #Atten: 20 dB DET|P MMM N
Mkr3 37.194 6 GHZ
Ref Offset 6.7 dB
||1L%ngdiv Ref 16.70 dBm -37.628 dBm
670
330
3.3
233 toemy
-33.3
-43.3 .
533 gty
533
733
Start 10 MHz Stop 40.00 GHz
| Res BW 1.0 MHz #VYBW 3.0 MHz Sweep 66.67 ms (40000 pts

ol < v ] FUNCTION [ FUNCTION WIDTH
f 57457 GHz 5.990 dBm
2 N f 3.8301 GHz -37.647 dBm
N f 371946 GHz -37.628 dBm

= |

MSG STATUS

Figure 118: Undesirable Emission for HT20-MCSO0 at 5745 MHz
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Figure 119: Measured In-Band Band-edge for HT20-MCSO0 at 5785 MHz

Agilent Spectrum Analyzer - Swept SA

RL RF S0G Do SENSEINT ALIGNAUTO 01:34:01 PM Jul 20, 2017
[Center Freq 20.005000000 GHz ) #Avg Type: RMS TRACE[L 23 45 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THYRE (M) bt
| IFGain:Low #Atten: 20 dB DET|P MMM N
et OMeotaT d MKr3 37.012 7 GHZ
10 diav__Ref 16.70 dBm -38.877 dBm
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233 ~z700TEm
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Figure 120: Measured In-Band Band-edge for HT20-MCSO0 at 5785 MHz
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Figure 121: Measured Band-edge for HT20-MCSO at 5825 MHz
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Figure 122: Undesirable Emission for HT20-MCSO0 at 5825 MHz
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Undesirable Emission Limits

Agilent Spectrum Analyzer - Occupied BW

RL S RF S08  DC

ALIGNAUTO

09:54:53 4M May 08, 2017

[Marker 1 5.2486 GHz

Center Freq: 5.240000000 GHz

Radio Std: Nene

- Trig:Free Run Avg|Hold: 10110
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.2485623 GHz
Ref Offset 1.6 dB
||10 dBidiv Ref 21.60 dBm -7.4869 dBm
Hoo | | |
o . ] P
-840 Tl
-18.4 -
-28.4
-38.4
-48.4
-58.4
-68.4
Center 5.24 GHz Span 30 VHz
|#Res BW 200 kHz #/BW 1 MHz #Sweep 100.3 ms
Occupied Bandwidth Total Power 20.8 dBm
16.887 MHz
Transmit Freq Error 86.690 kHz OBW Power 99.00 %
x dB Bandwidth 29.98 MHz x dB -26.00 dB
MSG STATUS

Figure 123: Measured Band-edge for 11a-6 Mbps at 5240 MHz

Agilent Spectrum Analyzer - Occupied BW

RL S RF S0s  DC

SEMSE!INT)

ALIGH AUTO

09:59:21 AM May 08, 2017

[Marker 1 5.2491 GHz
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«w». Trig:Free Run

Avg|Hold: 10110

Racdio Std: Nene

I #IFGain:Low #Atten: 30 dB Radio Device: BTS
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Ref Offset 1.6 dB
||1o dBidiv Ref 21.60 dBm -8.2031 dBm
Log |
16 |
1.60 i Al
-5.40 _0
-18.4 _
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384
-48.4
-58.4
-68.4
Center 5.24 GHz Span 40 VMHz

|#Res BW 200 kHz

#VBW 1 MHz

#Sweep 100.3 ms

Occupied Bandwidth
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x dB Bandwidth

MSG

Total Power

18.106 MHz
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Figure 124: Measured Band-edge for HT20-MCSO at 5240 MHz

Note: Since the 99% bandwidth emission did not cross over into the UNII2a band, DFS is not
required for 5240 MHz operating channel.
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