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§2.1033 General Information

Applicant: Murata Manufacturing Co., Ltd.
Applicant Address: 10-1, Higashikotari 1-chome, Nagaokakyo-shi, Kyoto 617-8555, Japan
Manufacturer: Murata Manufacturing Co., Ltd.

Manufacturer Address: | 10-1, Higashikotari 1-chome, Nagaokakyo-shi, Kyoto 617-8555, Japan

Test Site: MRT Technology (Suzhou) Co., Ltd

Test Site Address: D8 Building, Youxin Industrial Park, No.2 Tian’edang Rd., Wuzhong
Economic Development Zone, Suzhou, China

FCC Registration No.: 893164

IC Registration No.: 11384A-1
Test Device Serial No.: | N/A [] Production [X] Pre-Production [ ] Engineering
FCC Classification: Unlicensed National Information Infrastructure (NII)

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Tian’edang Rd., Suzhou, China.

¢ MRT facility is a FCC registered (MRT Reg. No. 893164) test facility with the site description
report on file and has met all the requirements specified in Section 2.948 of the FCC Rules.

® MRT facility is an IC registered (MRT Reg. No. 11384A-1) test laboratory with the site
description on file at Industry Canada.

¢ MRT facility is a VCCI registered (R-20025, G-20034,
C-20020, T-20020) test laboratory with the site
description on file at VCCI Council.

¢ MRT Lab is accredited to ISO 17025 by the American
Association for Laboratory Accreditation (A2LA) under

Accredifed Laboratory

MRT TECHNOLO! ZHOU) CO,, LTD.
Sudhon, of Chino

the American Association for Laboratory Accreditation
Program (A2LA Cert. No. 3628.01) in EMC,
Telecommunications and Radio testing for FCC,
Industry Canada, EU and TELEC Rules.

FCC ID: VPYLBEESHY 1MW Page Number: 6 of 270
IC: 772C-LBEE5SHY 1MW
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1. INTRODUCTION
1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices
including intentional and/or unintentional radiators for compliance with the technical rules and
regulations of the Federal Communications Commission and the Industry Canada Certification and
Engineering Bureau.

1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taihu Lake.
These measurement tests were conducted at the MRT Technology (Suzhou) Co., Ltd. Facility
located atD8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China.
The detailed description of the measurement facility was found to be in compliance with the
requirements of § 2.948 according to ANSI C63.4-2009 on September30, 2013.
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name:

Communication Module

Model No.:

LBEESHY1MW

HVIN:

LBEESHY1MW

Wi-Fi Specification:

802.11a/b/g/n/ac

Bluetooth Specification:

V4.2 dual mode

Operating Temperature:

-30~85°C

Power Type:

DC 3.3V

2.2. Product Specification Subjective to this Report

Frequency Range

For 802.11a/n-HT20/ac-VHT20:

5180~5320MHz, 5500~5720MHz, 5745~5825MHz

For 802.11n-HT40/ac-VHT40:

5190~5310MHz, 5510~5710MHz, 5755~5795MHz

For 802.11ac-VHTS80:

5210MHz, 5290MHz, 5530MHz, 5610MHz, 5690MHz, 5775MHz

Type of Modulation

802.11a/n/ac: OFDM

Data Rate:

802.11a: 6/9/12/18/24/36/48/54Mbps
802.11n: up to 150Mbps
802.11ac: up to 433.3Mbps

Maximum Average Output
Power

802.11a: 14.82dBm
802.11n-HT20: 14.26dBm
802.11n-HT40: 13.78dBm
802.11ac-VHT20: 14.33dBm
802.11ac-VHT40: 13.77dBm
802.11ac-VHT80: 9.64dBm

Antenna Type:

PCB Antenna

Antenna Gain

-0.4dBi

Note: For other features of this EUT, test report will be issued separately.

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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2.3. Operation Frequency / Channel list

802.11a/n-HT20/ac-VHT20

Channel Frequency Channel Frequency Channel Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz
48 5240 MHz 52 5260 MHz 56 5280 MHz
60 5300 MHz 64 5320 MHz 100 5500 MHz
104 5520 MHz 108 5540 MHz 112 5560 MHz
116 5580 MHz 120 5600 MHz 124 5620 MHz
128 5640 MHz 132 5660 MHz 136 5680 MHz
140 5700 MHz 144 5720 MHz 149 5745 MHz
153 5765 MHz 157 5785 MHz 161 5805 MHz
165 5825 MHz - - - -

802.11n-HT40/ac-VHT40

Channel Frequency Channel Frequency Channel Frequency
38 5190 MHz 46 5230 MHz 54 5270 MHz
62 5310 MHz 102 5510 MHz 110 5550 MHz
118 5590 MHz 126 5630 MHz 134 5670 MHz
142 5710 MHz 151 5755 MHz 159 5795 MHz

802.11ac-VHT80

Channel Frequency Channel Frequency Channel Frequency
42 5210 MHz 58 5290 MHz 106 5530 MHz
122 5610 MHz 138 5690 MHz 155 5775 MHz

Note: The device can’t operate in 5600~5650 MHz band in Canada (The frequency of blue font).

2.4. Test Mode

Test Mode

Mode 1: Transmit by 802.11a (6Mbps)

Mode 2: Transmit by 802.11n-HT20 (MCSO0)

Mode 3: Transmit by 802.11n-HT40 (MCSO0)

Mode 4: Transmit by 802.11ac-VHT20 (MCSO0)

Mode 5: Transmit by 802.11ac-VHT40 (MCSO0)

Mode 6: Transmit by 802.11ac-VHT80 (MCSO0)

Note: Refer to section 7.4.5, we choose the maximum power output at various data rates for final test

of each channel.

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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2.5. Description of Test Software

The test utility software used during testing was “Tera Term”, and the version was “4.85”.

Power Parameter Value:

Test Mode Test Channel Test Frequency | Power Parameter Value

No. (MHz)

36 5180 48

44 5220 60

48 5240 60

52 5260 60

60 5300 48

64 5320 48

802 112 100 5500 48

116 5580 60

120 5600 60

140 5700 48

144 5720 48

149 5745 48

157 5785 60

165 5825 48

36 5180 48

44 5220 60

48 5240 60

52 5260 60

60 5300 48

64 5320 48

802.11n-HT20 100 5500 48

116 5580 60

120 5600 60

140 5700 48

144 5720 48

149 5745 48

157 5785 60

165 5825 48

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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38 5190 40
46 5230 60
o4 5270 60
62 5310 20
102 5510 20
802.11n-HT40 110 =550 "
118 5590 60
134 5670 20
142 5710 20
151 5755 40
159 5795 40
36 5180 48
44 5220 60
48 5240 60
52 5260 60
60 5300 48
64 5320 48
802.11ac-VHT20 100 5500 48
116 5580 60
120 5600 60
140 5700 48
144 5720 48
149 5745 48
157 5785 60
165 5825 48
38 5190 40
46 5230 60
o4 5270 60
62 5310 40
102 5510 20
802.11ac-VHT40 110 5550 -
118 5590 60
134 5670 20
142 5710 20
151 5755 40
159 5795 40

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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42 5210 40

58 5290 40

106 5530 40
802.11ac-VHT80

122 5610 40

138 5690 40

155 5775 40

2.6. Device Capabilities

This device contains the following capabilities:

802.11a/b/g/n/ac W-LAN, Bluetooth V4.2 dual mode (BDR/EDR/LE) device.

Note: 5GHz (NII) operation is possible in 20MHz, 40MHzand 80MHz channel bandwidths. The
maximum achievable duty cycles for all modes were determined based on measurements performed
on a spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz, and detector =
average per the guidance of Section B)2)b) of KDB 789033 D02v02r01. The RBW and VBW were
both greater than 50/T, where T is the minimum transmission duration, and the number of sweep
points across T was greater than 100. The duty cycles are as follows:

Test Mode Duty Cycle
802.11a 98.34%
802.11n-HT20 98.01%
802.11n-HT40 96.86%
802.11ac-VHT20 98.46%
802.11ac-VHT40 96.88%
802.11ac-VHT80 93.45%

Duty Cycle (T = Transmission Duration)

802.11a (T = 1.425ms) 802.11n-HT20 (T = 1.329ms)

I =

Marker 34 1. 449uums vg Type: RN Marker 3 A 1.35600 ms

@
vg Type:
PNO: I 4 PNO: Fast iy
= _ —— - . - - - - - - se!ectMmr

3 S| Mkr3 1.356 m:

Ref OfTset21.28 4B = Ref Offset 21.28 B ; 2

Ref 20.00 dBm 10 dBidiv - - e O
e Log
L_,...,..A._ § ; |

Ref 20.00 dBm

|center 5.180000000 GHz Span 0 Hz Center 5.180000000 GHz
#VBW 50 MHz* Sweep 6.000 ms (2001 pts) HVBW 50 MHz* Sweep 6.000 ms (2001 pts)|

FCC ID: VPYLBEESHY 1MW Page Number: 12 of 270
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802.11ac-VHT20 (T = 1.344ms)

Avg Type: RMS

NO: Fast ~+— 1Tig: FreeRun
IFGainiLow ___ #Atten: 20 dB

Ref Offset 21.28 dB
Ref 20.00 dBm

 —
Center 5.19 nonouuu GHz

|Res BW & MH: #VBW 50 MHZ*

KR BODE TRC SCL FUNCTION | FUNCT

1 mnn n 32 dB|

Properties®|

B Keysiont Spectrum Analyzer s

Marker 3 A 1 36500 ms

Avg Type: RMS Marker

: seiectuarker
ms|

= Trig: Free Run
#Atten: 20 68

Ref Offset 21.28 dB
Ref 20.00 dBm

iCenter 5. 180000000 GHz Span 0 Hz
#VBW 50 MHz" Sweep 6.000 ms (2001 pts)

FUNCTION | FUNCTIONWDTH
1.344 ms|(A) 1 11d8

FUNCTION VALUE_ =

802.11ac-VHT40(T = 667.0us)

802.11ac-VHT80 (T = 331.2us)

B8 Keght Spectum Anshes -Snest SA

0 ALLGH A
Marker 3A BEB 467 us Avg Type: RMS
Trig: Free Run

==
#Atten: 20 dB.

Ref Offset 21.28 dB
v Ref 20.00 dBm

ceme r 5190000000 GHz
#VBW 50 MHz*

Span 0 Hz
Sweep 3.067 ms (2001 pts)

FUNCTION | FUNCTIONWIDTH

Kesiht ecnmree - Swep 4

Marker 3 A 358.400 s - Avg Type: RMS
TR Trig: Free Run

ast
IFGain Low #Atten: 20 48

Ref Offset 21.28 dB
Ref 20.00 dBm

FUNCTION | FUNCTIONWADTH

1mllll 3312 s (A) 320 dB|

FUNCTION VALUE -

2.7. Test Configuration

The Communication Module was tested per the guidance of KDB 789033 D02v02r01. ANSI
C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious emissions

testing and AC line conducted testing.

2.8. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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2.9. Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19
The label shall be permanently affixed at a conspicuous location on the device; instruction manual or

pamphlet supplied to the user and be readily visible to the purchaser at the time of purchase.
However, when the device is so small wherein placement of the label with specified statement is not
practical, only the FCC ID must be displayed on the device per Section 15.19(a)(5). Please see
attachment for FCC ID label and label location.

RSP-100 Issue 11 Section 3
The manufacturer, importer or distributor shall meet the labelling requirements set out in this section

for every unit:

(i) prior to marketing in Canada, for products manufactured in Canada

(i) prior to importation into Canada, for imported products

For information regarding the e-labelling option, see Notice 2014-DRS1003. The label for the
certified product represents the manufacturer’s or importer’s compliance with Innovation, Science
and Economic Development Canada’s (ISED) regulatory requirements.

Please see attachment for IC label and label location.

FCC ID: VPYLBEESHY 1MW Page Number: 14 of 270
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3. DESCRIPTION OF TEST

3.1. Evaluation Procedure

The measurement procedures described in the American National Standard for Testing Unlicensed
Wireless Devices (ANSI C63.10-2013), and the guidance provided in KDB 789033 D02v02r01 were
used in the measurement of the device.

Deviation from measurement procedure..............ccceieiiiiiiiiiie s sneeeee . NON@

3.2. AC Line Conducted Emissions

The line-conducted facility is located inside an 8'x4'x4' shielded enclosure. A 1m x 2m wooden table
80cm high is placed 40cm away from the vertical wall and 80cm away from the sidewall of the
shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance Stabilization Networks (LISNs) are
bonded to the shielded room floor. Power to the LISNs is filtered by external high-current
high-insertion loss power line filters. These filters attenuate ambient signal noise from entering the
measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN.
All interconnecting cables more than 1 meter were shortened to a 1 meter length by non-inductive
bundling (serpentine fashion) and draped over the back edge of the test table. All cables were at
least 40cm above the horizontal reference ground-plane. Power cables for support equipment were
routed down to the second LISN while ensuring that that cables were not draped over the second
LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to
warm up to their normal operating condition. The RF output of the LISN was connected to the
receiver and exploratory measurements were made to determine the frequencies producing the
maximum emission from the EUT. The receiver was scanned from 150kHz to 30MHz. The detector
function was set to peak mode for exploratory measurements while the bandwidth of the analyzer
was set to 9kHz. The EUT, support equipment, and interconnecting cables were arranged and
manipulated to maximize each emission. Each emission was also maximized by varying: power lines,
the mode of operation or data exchange speed, or support equipment whichever determined the
worst-case emission. Once the worst case emissions have been identified, the one EUT cable
configuration/arrangement and mode of operation that produced these emissions are used for final
measurements on the same test site. The analyzer is set to CISPR quasi-peak and average
detectors with a 9kHz resolution bandwidth for final measurements.

An extension cord was used to connect to a single LISN which powered by EUT. The extension cord
was calibrated with LISN, the impedance and insertion loss are compliance with the requirements as
stated in ANSI C63.10-2013.

FCC ID: VPYLBEESHY 1MW Page Number: 15 of 270
IC: 772C-LBEESHY 1MW
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3.3. Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final
measurements and exploratory measurements, when necessary. The measurement area is
contained within the semi-anechoic chamber which is shielded from any ambient interference. For
measurements above 1GHz absorbers are arranged on the floor between the turn table and the
antenna mast in such a way so as to maximize the reduction of reflections. For measurements below
1GHz, the absorbers are removed. A MF Model 210SS turntable is used for radiated measurement.
It is a continuously rotatable, remote controlled, metallic turntable and 2 meters (6.56 ft.) in diameter.
The turn table is flush with the raised floor of the chamber in order to maintain its function as a
ground plane. An 80cm high PVC support structure is placed on top of the turntable.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter
receive antenna height using a broadband antenna from 30MHz up to the upper frequency shown in
15.33(b)(1) depending on the highest frequency generated or used in the device or on which the
device operates or tunes. For frequencies above 1GHz, linearly polarized double ridge horn
antennas were used. For frequencies below 30MHz, a calibrated loop antenna was used. When
exploratory measurements were necessary, they were performed at 1 meter test distance inside the
semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers
to determine the frequencies and modes producing the maximum emissions. Sufficient time for the
EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition. The test set-up for frequencies below 1GHz was placed on top of the 0.8
meter high, 1 x 1.5 meter table; and test set-up for frequencies 1-40GHz was placed on top of the 1.5
meter high, 1 x 1.5 meter table. The EUT, support equipment, and interconnecting cables were
arranged and manipulated to maximize each emission. Appropriate precaution was taken to ensure
that all emissions from the EUT were maximized and investigated. The system configuration, clock
speed, mode of operation or video resolution, if applicable, turntable azimuth, and receive antenna
height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized
broadband and horn antennas. The test setup was configured to the setup that produced the worst
case emissions. The spectrum analyzer was set to investigate all frequencies required for testing to
compare the highest radiated disturbances with respect to the specified limits. The turntable
containing the EUT was rotated through 360 degrees and the height of the receive antenna was
varied 1 to 4 meters and stopped at the azimuth and height producing the maximum emission. Each
emission was maximized by changing the orientation of the EUT through three orthogonal planes
and changing the polarity of the receive antenna, whichever produced the worst-case emissions.
According to 3dB Beam-Width of horn antenna, the horn antenna should be always directed to the
EUT when rising height.

FCC ID: VPYLBEESHY 1MW Page Number: 16 of 270
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4. ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that

furnished by the responsible party can 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.”

Conclusion:
The device unit complies with the requirement of §15.203.
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5. TEST EQUIPMENT CALIBRATION DATE

Conducted Emissions - SR2

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR3 MRTSUEO06185 |1 year 2018/04/24
Two-Line V-Network R&S ENV 216 MRTSUE06002 |1 year 2018/06/21
Two-Line V-Network R&S ENV 216 MRTSUEO06003 |1 year 2018/06/21
Thermohygrometer Testo 608-H1 MRTSUEO06404 |1 year 2018/08/14
Shielding Anechoic Chamber |Mikebang Chamber-SR2 | MRTSUE06214 |1 year 2018/05/10
Radiated Emission - AC1

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
PXA Signal Analyzer Keysight 9030B MRTSUE06395 |1 year 2018/09/13
Loop Antenna Schwarzbeck [FMZB1519 MRTSUE06025 |1 year 2018/11/20
Bilog Period Antenna Schwarzbeck |VULB 9168 |[MRTSUE06172 |1 year 2018/11/18
Horn Antenna Schwarzbeck BBHA9120D |MRTSUE06023 |1 year 2018/10/21
Microwave System Amplifier |Agilent 83017A MRTSUEO06076 |1 year 2018/11/17
Broadband Horn Antenna Schwarzbeck [BBHA9170 MRTSUE06024 |1 year 2018/04/25
Thermohygrometer Testo 608-H1 MRTSUE06403 |1 year 2018/08/14
Anechoic Chamber TDK Chamber-AC1 |MRTSUE06212 |1 year 2018/05/10
Conducted Test Equipment - TR3

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A MRTSUEO06106 |1 year 2019/04/20
Power Meter Agilent U2021XA MRTSUEO06030 (1 year 2018/12/06
Thermohygrometer Testo 608-H1 MRTSUE06401 (1 year 2018/08/14
Software Version Function

e3 V8.3.5 EMI Test Software

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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6. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement - SR2

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
150kHz~30MHz: 3.46dB

Radiated Emission Measurement - AC1

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz ~ 1GHz: 4.18dB
1GHz ~ 25GHz: 4.76dB

Frequency Stability - TR3

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.78dB

Output Power, Transmit Power Control - TR3

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.13dB

Power Spectrum Density-TR3

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.15dB

Occupied Bandwidth - TR3

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.28%
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7. TEST RESULT

7.1. Summary

Company Name: Murata Manufacturing Co., Ltd.

FCC ID: VPYLBEESHY1MW
IC: 772C-LBEESHY1MW
FCC Test Description Test Limit Test Test Reference
Section(s) Condition | Result
15.407(a) 26dB Bandwidth N/A Pass Section7.2
15.407(e) 6dB Bandwidth = 500kHz Pass | Section 7.3
15.407(a)(1)(iv) | Maximum Conducted
Refer to Section 7.4 Pass Section 7.4
. (2),(3) Output Power
Transmit Power Conducted
15.407(h)(1) < 24dBm N/A Section 7.5
Control
15.407(a)(1)(iv) | Peak Power Spectral
Refer to Section 7.6 Pass Section 7.6
, (2), (3), (5) Density
15.407(g) Frequency Stability N/A Pass | Section 7.7
15.407(b)(1), Undesirable < -27dBm/MHz EIRP P
ass
(2), (3), @) Emissions Detail see section 7.8
General Field
Emissions in restricted Section
15.205, 15.209 | Strength Radiated
bands must meet the 7.8&7.9
15.407(b)(5), Limits(Restricted Pass
radiated limits detailed
(6), (7) Bands and Radiated
in15.209
Emission Limits)
AC Conducted
Line Section
15.207 Emissions < FCC 15.207 limits N/A
Conducted 7.10
150kHz - 30MHz

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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RSS o _ Test Test
Section(s) Test Description Test Limit Condition Result Reference
RSS-24786.2 | 99% Bandwidth N/A Pass | Section 7.2
RSS-247§6.2.
4 6dB Bandwidth >500kHz Pass | Section 7.3
RSS-247 Max Conducted Output
§6.2.1, §6.2.2, | Power Refer to Section 7.4 Pass Section 7.4
§6.2.3,8§6.2.4 | Maximum E.I.R.P
RSS-247 Transmit Power Conducted
< 24dBm N/A Section 7.5
§6.2.2,§6.2.3 Control
RSS-247
Peak Power Spectral
§6.2.1, §6.2.2, Refer to Section 7.6 Pass | Section 7.6
Density
§6.2.3, §6.2.4
RSS-Gen
B.A1] Frequency Stability N/A Pass | Section 7.7
RSS-247
§6.2.1, §6.2.2, | Out-of-Band Emissions | <-27dBm/MHz EIRP Pass
§6.2.3, §6.2.4
_ Section
General Field Strength | Emissions in restricted Radiated
RSS-247 7.8&7.9
Limits(Restricted bands must meet the
§6.2.1, §6.2.2, Pass
Bands and Radiated radiated limits detailed in
§6.2.3, §6.2.4
Emission Limits) RSS-Gen [8.9]
AC Conducted
Line Section
RSS-Gen [8.8] | Emissions < RSS-Gen [8.8] limits N/A
Conducted 710

150kHz - 30MHz

Notes:

1) All channels, modes, and modulations/data rates were investigated among all UNII bands. For radiated

emission test, every axis (X, Y, Z) was also verified. The test results shown in the following sections

represent the worst case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer.

The correction table was used to account for the losses of the cables and attenuators used as part of the

system to connect the EUT to the analyzer at all frequencies of interest.

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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7.2. 26dB Bandwidth Measurement

7.2.1.Test Limit

N/A

7.2.2.Test Procedure used

KDB 789033 D02v02r01 — Section C.1
7.2.3.Test Setting

1. The analyzers’ automatic bandwidth measurement capability was used to perform the 26dB
bandwidth measurement. The “X” dB bandwidth parameter was set to X = 26. The automatic
bandwidth measurement function also has the capability of simultaneously measuring the 99%
occupied bandwidth. The bandwidth measurement was not influenced by any intermediated
power nulls in the fundamental emission.

2. RBW = approximately 1% of the emission bandwidth.

3. VBW = 3 x RBW.

4. Detector = Peak.

5

. Trace mode = max hold.

7.2.4.Test Setup

Spectrum Analyzer

V Attenuator E UT

FCC ID: VPYLBEESHY 1MW Page Number: 22 of 270
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7.2.5.Test Result

Product Communication Module Temperature 24°C
Test Engineer Hunk Li Relative Humidity | 53%
Test Site TR3 Test Date 2018/02/23
Test Item 26dB Bandwidth
Test Mode Data Rate / | Channel No. | Frequency | 26dB Bandwidth | 99% Bandwidth
MCS (MHz) (MHz) (MHz)
802.11a 6Mbps 36 5180 27.08 17.82
802.11a 6Mbps 44 5220 33.63 18.51
802.11a 6Mbps 48 5240 33.72 18.50
802.11a 6Mbps 52 5260 33.49 18.30
802.11a 6Mbps 60 5300 26.84 17.76
802.11a 6Mbps 64 5320 26.62 17.56
802.11a 6Mbps 100 5500 21.28 16.84
802.11a 6Mbps 116 5580 28.61 17.47
802.11a 6Mbps 120 5600 28.63 17.58
802.11a 6Mbps 140 5700 21.63 16.93
802.11a 6Mbps 144 5720 22.76 17.09
802.11a 6Mbps 149 5745 23.64 17.12
802.11a 6Mbps 157 5785 29.43 17.79
802.11a 6Mbps 165 5825 24 .35 17.14
802.11n-HT20 MCSO0 36 5180 21.85 18.02
802.11n-HT20 MCSO0 44 5220 24 .58 18.11
802.11n-HT20 MCSO0 48 5240 22.59 18.12
802.11n-HT20 MCSO0 52 5260 25.49 18.02
802.11n-HT20 MCSO 60 5300 22.08 18.06
802.11n-HT20 MCSO 64 5320 21.52 17.96
802.11n-HT20 MCSO0 100 5500 21.67 17.92
802.11n-HT20 MCSO0 116 5580 29.32 18.49
802.11n-HT20 MCSO0 120 5600 27.27 18.43
802.11n-HT20 MCSO0 140 5700 21.54 17.92
802.11n-HT20 MCSO0 144 5720 21.48 17.88
802.11n-HT20 MCSO0 149 5745 22.09 17.93
802.11n-HT20 MCSO0 157 5785 29.19 18.30
802.11n-HT20 MCSO 165 5825 22.27 18.03

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Test Mode Data Rate/ | Channel No. | Frequency | 26dB Bandwidth | 99% Bandwidth

MCS (MHz) (MHz) (MHz)

802.11n-HT40 MCSO0 38 5190 49.22 36.52
802.11n-HT40 MCSO0 46 5230 72.43 37.89
802.11n-HT40 MCSO0 54 5270 73.15 37.90
802.11n-HT40 MCSO0 62 5310 40.00 36.31
802.11n-HT40 MCSO0 102 5510 39.99 36.24
802.11n-HT40 MCSO0 110 5550 71.77 37.54
802.11n-HT40 MCSO0 118 5590 73.72 37.61
802.11n-HT40 MCSO0 134 5670 40.01 36.24
802.11n-HT40 MCSO0 142 5710 40.04 36.26
802.11n-HT40 MCSO0 151 5755 39.99 36.26
802.11n-HT40 MCSO0 159 5795 39.90 36.29
802.11ac-VHT20 MCSO0 36 5180 22.02 17.91
802.11ac-VHT20 MCSO0 44 5220 25.93 18.22
802.11ac-VHT20 MCSO0 48 5240 27.24 18.23
802.11ac-VHT20 MCSO0 52 5260 25.41 18.24
802.11ac-VHT20 MCSO0 60 5300 22.11 17.94
802.11ac-VHT20 MCSO0 64 5320 22.06 17.90
802.11ac-VHT20 MCSO0 100 5500 22.00 17.94
802.11ac-VHT20 MCSO0 116 5580 28.62 18.43
802.11ac-VHT20 MCSO0 120 5600 27.65 18.22
802.11ac-VHT20 MCSO0 140 5700 22.03 17.99
802.11ac-VHT20 MCSO0 144 5720 21.89 17.93
802.11ac-VHT20 MCSO0 149 5745 22.23 17.97
802.11ac-VHT20 MCSO0 157 5785 30.42 18.39
802.11ac-VHT20 MCSO0 165 5825 21.94 18.00

FCC ID: VPYLBEESHY 1MW Page Number: 24 of 270

IC: 772C-LBEESHY 1MW



A
]
m IA Report No.:1802WSU008-U4

Test Mode Data Rate/ | Channel No. | Frequency | 26dB Bandwidth | 99% Bandwidth

MCS (MHz) (MHz) (MHz)
802.11ac-VHT40 MCSO0 38 5190 39.87 36.27
802.11ac-VHT40 MCSO0 46 5230 62.61 37.29
802.11ac-VHT40 MCSO0 54 5270 62.59 37.17
802.11ac-VHT40 MCSO0 62 5310 40.02 36.28
802.11ac-VHT40 MCSO0 102 5510 39.90 36.27
802.11ac-VHT40 MCSO0 110 5550 61.34 37.04
802.11ac-VHT40 MCSO0 118 5590 61.62 36.99
802.11ac-VHT40 MCSO0 134 5670 39.83 36.24
802.11ac-VHT40 MCSO0 142 5710 39.99 36.22
802.11ac-VHT40 MCSO0 151 5755 39.86 36.29
802.11ac-VHT40 MCSO0 159 5795 40.16 36.23
802.11ac-VHT80 MCSO0 42 5210 97.61 75.69
802.11ac-VHT80 MCSO0 58 5290 87.92 75.74
802.11ac-VHT80 MCSO0 106 5530 81.77 75.70
802.11ac-VHT80 MCSO0 122 5610 82.43 75.87
802.11ac-VHT80 MCSO0 138 5690 81.90 75.77
802.11ac-VHT80 MCSO0 155 5775 82.00 75.74
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802.11a 26dB Bandwidth & 99% Bandwidth

Channel 36 (5180MHz)

Channel 44 (5220MHz)

1211:12 PMFes 23,2018
Radio Std: None.

Radio Device: BTS

—
i) Agilent Spectrum Anshyzes - Ozcupied BW

Center Freq 5.180000000 GHz req: 5180000000 GHz
Trig: Free Run AvglHold:>1010

G Trig:
MEGaimLow | #Atten: 10 dB

Ref Offset21.28 dB
Ref 20.00 dBm

es BW 300 kHz #VBW 810 kHz
‘Occupied Bandwidth Total Power 18.2 dBm

17.816 MHz
-187.57 kHz
27.08 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS!

Frequency

Center Freq 5.220000000 GHz

#Res BW 330 kHz

—
AglentSpectnam Anskyze - Occupied BW
& T ALIGN AUTO | 12:08:52 PHFeb 23, 2018
Center Freg: 5.220000000 GHz Radio Std: None S EdlaCy
Trig: Free Run ‘Avg|Hold:>10/10

=]
#Atten: 10 dB Radio Device: BTS

MEGain:Low

Ref Offset21.28 dB
Ref 20.00 dBm

#VBW 1 MHz

Occupied Bandwidth Total Power

18.506 MHz
-250.28 kHz
33.63 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

Channel 48 (5240MHz)

Channel 52 (5260MHz)

121524 pHFeb 23,2018 ~
Frequency

12013334 PHFeh 23,2018
Radio Std: None

-
B it Spectim Andyees - Occupred W

Genter Freq: 5.240000000 Gz
o8 Trig: Free Run AvglHold:>10110
#Atten: 10 dB

Center Freq 5.240000000 GHz
FGainLow

Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

e

Center 5.24 GHz

#Res BW 330 kHz #VBW 1 MHz

Total Power 21.3 dBm

Occupied Bandwidth
18.497 MHz
-258.78 kHz
33.72 MHz

99.00 %
=26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS!

Frequency

Radio Std: None
Avg|Hold:>10/10
Radio Device: BTS

rGaintow *_ #Atten: 10dB

Ref Offset21.28 dB
Ref 20.00 dBm

ey
N i)

Vb A

enter 5.26 GHz
#Res BW 330 kHz #VBW 1 MHz

Total Powsr 21.4 dBm

Occupied Bandwidth
18.296 MHz
-191.02 kHz
33.49 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

Channel 60 (5300MHz)

Channel 64 (5320MHz)

82 A itent Spectrum Analyzer - Occupied BW
5 12:58:16 PiFeb 23, 2018

Frequency

1219:48 PiFed 23, 2018
Radio Std: None.

SENSE INT LIGN 2
Center Freq: 5.300000000 GHz
) Trig: FreeRun Avg|Hold:>10/10

™ #Atten: 1048

B Agilent Spectrum Analyzes - Occupied BW.

Center Freg 5.300000000 GHz

Radio Devica: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

es BW 300 kHz #VBW 910 kHz

Total Power 18.2 dBm

Occupied Bandwidth
17.764 MHz

-117.09 kHz
26.84 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS!

Frequency

Center Freq|
5.300000000 GHz|

320000000 GHz Radio Std: None

Avg|Hold:>10/10

Center Freq 5.3200000 GHz
#F GainiLow

50 Trig: Free Run
#Attan: 10 dB Radio Device: BTS
Ref Offset21.28 dB
Ref 20.00 dBm
! CenterFreq|
| 5:320000000 GHz|

[»u-ﬂa-w.vrr‘»_f |

‘ e
Tas

enter 5,32 GHz
#Res BW 270 kHz #VBW 820 kHz

Total Power 18.2 dBm

Occupied Bandwidth
17.558 MHz
-127.38 kHz
26.62 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS
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802.11a 26dB Bandwidth & 99% Bandwidth

Channel 100 (5500MHz)

Channel 116 (5580MHz)

i3 Agilent Spectium Analyzes - Occupied BW.

Center Freg 5.500000000 GHz

Contor Freq: 5.500000000 GHz Radio Std: None
G Trig: FreeRun Avg[Hold:>10/10

" #atten: 10dB Radio Device: BTS

Ref 20.00 dBm

ICenter 5.5 GHz

Res BW 220 kHz #VBW 680 kHz

‘Occupied Bandwidth Total Power 18.1 dBm

16.838 MHz
16.383kHz  OBW Power
21.28MHz  xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Center Freq|
5500000000 GHz|

‘Agilent Spectrum Analyzer - Occupied BW.

1226339 PWFeb 23, 2018
Radio Std: None

Center Fre5.580000 GHz Center Freq: ?l 580000000 GHz - Frequency
0o Trig: Free Run Avg|Hold:>10/10

#AFGainLow __ #Atten: 10dB Radio Device: BTS

Ref Offset
Ref 20.00 dBm

CenterFreq|
5580000000 GHz|

N
Wy

e e A e

#Res BW 300 kHz #VBW 910 kHz

Total Power 21.3dBm

Occupied Bandwidth
17.465 MHz
-80.157 kHz OBW Power

28.61 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

Channel 120 (5600MHz)

Channel 140 (5700MHz)

=
B et Spechim Anayzes - Occupied W

NSEINT ALIGH 12:27:55 PHFed 23, 2018

Genter Freg: 5.600000000 GHz Radio Std: None

an Trig: Free Run AvglHold:>1010
#Atten: 10 dB

Center Freq 5.600000000 GHz

HFGain:Low Radio Device: BTS

Ref Offset21.28 dB
Ref 20.00 dBm

A

b

L. e e

Center 5.6 GHz

#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Occupied Bandwidth Total Power 21.2 dBm

17.578 MHz
55.172 kHz
28.63 MHz

OBW Power 99.00 %
x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc STATUS!

Frequency

—
‘Agilent Spectrum Anslyze: - Occupied W

Center Freq 5.700000000 GHz Center Freg: 5.700000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10110
#Atten: 10 dB

F GainLow Radio Device: BTS

Ref Offset21.28 dB
Ref 20.00 dBm

Jessreer

PRPPPREW, N
W

Center 5.7 GHz
#Res BW 220 kHz #VBW 680 kHz

Total Power 16.3 dBm

Occupied Bandwidth
16.928 MHz
+19.623 kHz
21.63 MHz x dB

OBW Power 99.00 %

-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

Channel 144 (5720MHz)

Channel 149 (5745MHz)

B8 Agilent Spectrum Analyzes - Occupied BW.

ALTGN AUTO | 12:31:38 PFeD 23, 2018
Radio Std: None.

Center Freq: 5.720000000 GHz
B Trig: Free Run AvglHold:>10/10
#asten: 10 dB

Center Freg 5.720000000 GHz
Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

S S—-—
T
NP

#VBW 750 kHz

Occupied Bandwidth Total Power 16.4 dBm

17.094 MHz
-50.345 kHz OBW Power
22.76 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

sa STATUS!

Frequency

Center Freq|
5720000000 GHz|

=
T G A 0511245 pWFeb 23, 2016
745000000 GHz Radio Std: None Frequency
o Trig: FreeRun Avg|Hold:>10/10
AFGainLow __#Atten: 10dB Radio Device: BTS
Ref Offset21.02 dB
Ref 20.00 dBi

CenterFreq|
5745000000 GHz|

ICenter 5.745 GHz
#Res BW 240 kHz #VBW 750 kHz

Total Power 17.0 dBm

Occupied Bandwidth
17.120 MHz
-24.267 kHz
2364MHz  xdB

OBW Power 99.00 %

-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS
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802.11a 26dB Bandwidth & 99% Bandwidth

Channel 157 (5785MHz)

Channel 165 (5825MHz)

i Agilent Spectrum Ans}

ICenter 5.785 GHz
fRes BW 300 kHz
Occupied Bandwidth
17.788 MHz
-107.76 kHz
29.43 MHz

Transmit Freq Error
x dB Bandwidth

5785000000 GHz
n Avg|Held:>

#VBW 910 kHz

Total Power

OBW Power
x dB

16N A
1010

05:09:28 PhFeb 23,2018

" Radio Std: None Frequency

Radio Device: BTS

CenterFreq|
5.785000000 GHz|

20.4 dBm

99.00 %
=26.00 dB

STATUS

AFGain:Low

iCenter 5.825 GHz
HfRes BW 240 kHz

Occupied Bandwidth

Center Freq: 5.82501
Trig: Free Run
#Atten: 10 dB

#VBW 750 kHz

Total Power

17.143 MHz

Transmit Freq Error
x dB Bandwidth

-23.182 kHz
24.35 MHz xdB

OBW Power

00000GHz
AvglHold:>10/10

T | 05:07:35PMFeb 23,2008
Radio Std: None

Radio Device: BT$

16.8 dBm

99.00 %
-26.00 dB

sTaTus

Frequency

5825000000 GHz

Span 40 MHz %S
Sweep 1ms
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802.11n-HT20 26dB Bandwidth & 99% Bandwidth

Channel 36 (5180MHz)

Channel 44 (5220MHz)

‘Agilent Spectrum Anslyzes - Occupied BW =
x - c AL 23840 P Feb 23, 2018
Radio Std: None Frequency

Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz
o Trig: Free Run AvglHold:>1010

BFGainiLow _#Atten: 10 4B Radio Device: BTS
Ref Offse! dB
Ref 20.00 dBm

CenterFreq|
5.180000000 GHz,

b o

I
Bk il
e ST

e

#Res BW 220 kHz #VBW 680 kHz

Total Power 18.1 dBm

Occupied Bandwidth
18.019 MHz
28.337KHz  OBW Power 99.00 %
21.85 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

B Agient Spectrum Analyzer - Occupied BIV (=

TO | 12:43:34 PMFeb 22, 2018
Radio Std: None Frequency

Center Freq 5.220000000 GHz Center Fraq: 6.220000000GHz
N Trig: Free Run AvglHold:>10110

#FGainiLow ©__#Atten: 10 B Radio Device: BTS

Ref Offset 2128 dB
Ref 20.00 dBm

Center Freq

B e es, NN 5.220000000 GHz|
!

{

Tyt
T

Span 40 MHZ |/

#Res BW 240 kHz #VBW 750 kHz

Total Power 20.8 dBm

Occupied Bandwidth
18.106 MHz
22500 kHz

24.58 MHz xdB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

Channel 52 (5260MHz)

ENSE: INT] N 12:44:18 PN Feb 23, 2018
Center Freq: 5240000000 GHz Radio Std: None Frequency
Ge) Trig: Free Run AvglHold:>1010
fFGainiLow _#Atten: 10 dB Radio Device: BTS
Ref Offset21.28 dB
Ref 20.00 dBm

T aandiin s

J
e S

ICenter 5.24 GHz Span 40 MHzJF

liRes BW 240 KHz

#VBW 750 kHz

Occupied Bandwidth Total Power 21.4 dBm

18.118 MHz
21518kHz  OBW Power 99.00 %
2250MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc STATUS!

B Agilert Spectrum Analyzer - Occupied BW,
12:30:14 PHFeb 23,2018

Radio $td: None Frequency

Center Freq 5.260000000 GHz Center Freq: 5260000000 GHz
Trig: Free Run AvglHold:

#FGain:Low = #Atten: 10 dB Radio Device: BTS
Ref Offset 2128 dB
Ref 20.00 dBim

AR ANty i

S vt gadh,

gt oo
AT =

R i

Span 40 MHz | 0)

#Res BW 240 kHz #VBW 750 kHz

Occupied Bandwidth Total Power 21.6 dBm

18.021 MHz
26.409 kHz
2549MHz  xdB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS

Channel 60 (5300MHz)

Channel 64 (5320MHz)

‘Agilent Spectrum Analyzer - Occupied BW =

Center Freq 5.300000000 GHz Frequency
AvglHeld:>10110

CenterFreq|
5300000000 GHz|

e A RTINS A

e

Span 40 MHzJF %y

HRes BW 240 kHz FVBW 750 kHz

Total Power 18.9 dBm

Occupied Bandwidth

18.062 MHz
1.245 kHz OBW Power 99.00 %
22.08 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usa STATUS!

B Agient Spectrum Analyzer - Occupied IV (=
7 o0 AC T 175527 PMFeb 23,2018
Radio Std: None

Center Freq 5.320000000 GHz Cantar Frag: 6320000000 GHz Frequency
WS\ Trig: Free Run Avg|Hold:

#FGainiLow ©__#Atten: 10 B Radio Device: BTS
Ref Offset 2128 dB
Ref 20.00 dBm

Center Freq
5.320000000 GHz|

I e “a,
bt Y —
["' i bk (T,

Span 40 MHz /%%y

piRes BW 220 kHz #HVBW 680 kHz

Occupied Bandwidth Total Power 18.4 dBm

17.962 MHz
-3.578 kHz
2152MHz  xdB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Report No.:1802WSU008-U4

802.11n-HT20 26dB Bandwidth & 99% Bandwidth

Channel 100 (5500MHz)

Channel 116 (5580MHz)

‘Agilent Spectrum Analyzer - Occupied BW. [E=miE]

S AL D1:01:43 PH Feb 23,2018

Center Freq 5500000000 GHz Conter Freq: 5.000000000GHz Frequency
G Trig: Free Run AvglHold:>10110

BFGainiLow _#Atten: 10 4B

Radio Std: None.
Radio Device: BTS

Ref Offse! dB
Ref 20.00 dBm

CenterFreq|
5500000000 GHz,

oo P Pty
\

ppetrcn a0 Sty

e

#Res BW 220 kHz #VBW 680 kHz

Total Power 18.6 dBm

Occupied Bandwidth
17.920 MHz
-2.261 kHz OBW Power

21.67 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

B Agient Spectrum Analyzer - Occupied BIV (=

TO | 010448 PMFeb 22, 2018
Radio Std: None Frequency

Center Freq 5.580000000 GHz Center Fraq: 6.580000000GHz
! Trig: Free Run AvglHold:>1010

#FGainiLow _ #Atten: 10 9B Radio Device: BTS
Ref Offset 2128 dB
Ref 20.00 dBm

i Center Freq
I / A AR S s it 5.580000000 GHz,
F

'L'\.
Ml
T e

ol
.:,u-..-m-.wml\-\.lv;ﬁw

Span 40 MHZ{|[Te}

#Res BW 300 kHz #VBW 910 kHz

Total Power 22.2dBm

Occupied Bandwidth
18.485 MHz
-3.920 kHz OBW Power

29.32 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

Channel 120 (5600MHz)

Channel 140 (5700MHz)

e A O

307338 PH Feb 23,2018

Radio $td: None Frequency

Center Freq 5.600000000 GHz Center Freq: 5.600000000 GHz
G Trig: Free Run AvglHold:>10110
AEGainLow ©_ #Atten: 10dB Radio Device: BTS
Ref Offset 21.28 dB
Ref 20.00 dBm

N s it e

, Y
o Viandya,
et L

iCenter 5.6 GHz Span 40 MHzJ/\ey

liRes BW 300 KHz

#VBW 910 kHz

Occupied Bandwidth Total Power 22.2 dBm

18.425 MHz
16.160 kHz OBW Power
27.27 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc STATUS!

B Agilert Spectrum Analyzer - Occupied BW,
— ©1:18:22 PHFeb 23,2018

Radio $td: None Frequency

Center Freq 5.700000000 GHz Center Freq: §.700000000 GHz
Trig: Free Run AvglHold:

#FGain:ow *_Atten: 10 dB Radio Device: BTS

Ref Offset 2128 dB
Ref 20.00 dBm_

AT ey I T

vt i

Aot ot

[
|
i
!
t

enter 5.7 GHz

T Span 40 MHz '\
#Res BW 220 kHz

#VBW 680 kHz

Occupied Bandwidth Total Power 17.7 dBm

17.918 MHz
-6.202 kHz OBW Power
21.54 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS

Channel 144 (5720MHz)

‘Agilent Spectrum Anolyzer - Occupied BW |
7 7l c LIGN A 1PN Feb 23,2018
o Std: None.

Center Freq: 5720000000 GHz Frequency

Trig: Free Run AvglHold:>10110
#Atten: 10 dB

Center Freq 5.72000000 GHz

HFGainLow Radio Device: BTS

Ref Offset 21.28 dB.
Ref 20.00 dBm

CenterFreq|
5720000000 GHz,

R &)

Y
n Syt .
T Nt

CF Stey

iCenter 5.72 GHz

‘Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 16.8 dBm

17.881 MHz
4.790 kHz OBW Power
21.48 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= STATUS!

LIGN AUTO | 05:00:46 PMFeb 23,2018

Radio Std: None Frequency

Center Freq: 5745000000 GHz
B! Trig: Free Run AvgiHold:>1011D

S GainiLow #Atten: 10 B Radio Device: BTS

Ref Offset 2102 dB

Ref 20.00 dBm

Center Freq
5745000000 GHz

TSP SPE Ll

oo A
T L R TR

enter 5.745 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 17.4 dBm

17.934 MHz
12.775 kHz OBW Power
22.09 MHz xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

usa STATUS

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW

Page Number: 30 of 270




Report No.:1802WSU008-U4

802.11n-HT20 26dB Bandwidth & 99% Bandwidth

Channel 157 (5785MHz)

Channel 165 (5825MHz)

i Agilent Spectrum Ans}
T 3 05:02:34 P Feb 23,2018
Radio Std: None

Center Freq 5.785000000 GHz er 5.785000000 GHz Frequency
o Trig: FreeRun ‘Avg|Hold:>10110

=
#FGaindlow | #Atten: 10dB Radio Device: BTS

CenterFreq|
5.785000000 GHz|

ICenter 5.785 GHz
#Res BW 300 kHz

#VBW 910 kHz

Occupied Bandwidth Total Power 20.1 dBm

18.304 MHz
-23.794 kHz OBW Power
29.19 MHz x dB

99.00 %
=26.00 dB

Transmit Freq Error
x dB Bandwidth

usa! STATUS

AL 0 | 05:04:55PHFeb 23,2018
00000 GHz Radio Std: None

Center Freq W
AvglHold:»1010

250
o) Trig: Free Run
#FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 2102 dB
Ref 20.00 dBm

Center 5.825GHz

fiRes BW 220 kHz #VBW 680 kHz Sweep 1ms

Occupied Bandwidth Total Power 17.7 dBm

18.033 MHz
3.094 kHz OBW Power
22.27 MHz xdB

99.00 %
+26.00 dB

Transmit Freq Error
x dB Bandwidth

jusa sTATUS

Frequency

Center Freq
5.825000000 GHz|

Span 40 MHzJIXV%S

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Report No.:1802WSU008-U4

802.11n-HT40 26dB Bandwidth & 99% Bandwidth

Channel 38 (5190MHz)

Channel 46 (5230MHz)

B Koot Spmci e - Gecepred B _—

03:11:27 PMFeb 23, 2018 Fi
Radio Std: Nene requancy.

190000000 GHz

Center Freq 6.190000 GHz Center Freq:
AvglHold:>10/10

Trig: Free Run

#FGaindlow | #Atten: 10dB Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

CenterFreq|
5190000000 GHz|

B
1
/

\ ¥
nal g e
PN A

#Res BW 510 kHz #VBW 1.6 MHz

Occupied Bandwidth Total Power 16.4 dBm

36.519 MHz
70.223kHz  OBW Power 99.00 %
49.22 MHz x dB =26.00 dB

Transmit Freq Error
x dB Bandwidth

u STATUS

—
[BE  Agilent Spectrum Ansiyzer - Cccupied BV [

03:13:46 PM Feb 23, 2018
Radio Std: None Frequency

Center Freq 5.230000000 GHz Center Freq: 5.230000000 GHz
0 Trig: Free Run AvglHold:>10110

MrGain:Low | #Atten: 10 dB. Radio Device: BTS

Ref Offset 21.23 dB.
Ref 20.00 dBm

Center Freq
5.230000000 GHz|

[ e P

hend?

PRPLV.V NN

enter 5.23 GHz

fiRes BW 750 kHz #VBW 2.4 MHz

Occupied Bandwidth Total Power 22.6 dBm

37.886 MHz
53272kHz  OBW Power 99.00 %
72.43 MHz xdB +26.00 dB

Transmit Freq Error
x dB Bandwidth

jusa sTATUS

Channel 54 (5270MHz)

Channel 62 (5310MHz)

B Agient Spectum Analyzes - Occupied BY
Center Freq 5.270000000 GHz Canter Fraq: B 270000000 GFL
& Trig: Free Run Avg|Hold:>10/10

AFGaindow _ #Atten: 10dB

adio Std: None
Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

A P
\/

\
i,

B R T

Center 5.27 GHz
#Res BW 750 kHz

Span 30 MHzJFW2y

#VBW 2.4 MHz
Occupied Bandwidth Total Power

37.899 MHz

421.06kHz  OBW Power 99.00 %
7345MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

z sTaTUS

[ =
Frequency

B8 AcilentSpectrum Analycer - Gccupied B
7 I ALTGN A 03:22:35 Pl Feb 25, 2018
Radio Std: None

Center Freq 5.31DODI]00 GHz Centor Frog: 5310000000 GHz
Trig: Free Run Avg|Hold:>10/10

AFGainiow _#Atten: 10 dB Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

K‘"""‘""Ww«"‘b‘
Yo

SANW

enter 5.31 GHz
#Res BW 390 kHz

Span 80 MHzJ.t%Y

#VBW 1.2 MHz Sweep 1ms

Total Power 16.9 dBm

Occupied Bandwidth

36.314 MHz
46696 kHz  OBW Power 99.00 %
40.00MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

= sTATUS

Channel 102 (5510MHz)

Channel 110 (5550MHz)

-

R Asient Spectiue Analyzr - Occupied BW.
4 R 508 C 03:25:39 PMFeb 23,2018

Radio $td; None

Center Freq: 5.510000000GHz Frequency
o Trig: Free Run Avg|Held:>1040
#FGain:Low. #Aten: 10 dB. Radio Device: BTS
Ref Offset21.28 48
Ref 20.00 dBm

CenterFreq|
5510000000 GHz

RN RNl

iCenter 5.51 GHz
#Res BW 390 kHz

Span 80 MHzJI'W1%
#VBW 1.2 MHz

Occupied Bandwidth Total Power 16.9 dBm
36.243 MHz

62.553 kHz OBW Power 99.00 %
39.99 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

x STATUS!

-
B Agiint sctoum Anzer - ccupied W
2 R C 03:33:14 PMFeb 23, 2018
Radio Std: None

Center Freq: 5550000000 GHz Frequency
oo Trig: Free Run AvglHold:>1010

#AFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 2128 4B

Ref 20.00 dBm

Center Freq
5550000000 GHz

=

iCenter 5.55 GHz
iRes BW 750 kHz

#VBW 2.4 MHz Sweep 1ms:

Occupied Bandwidth Total Power 22.8 dBm
37.541 MHz

229.73 kHz OBW Power 99.00 %
T1.77 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Report No.:1802WSU008-U4

802.11n-HT40 26dB Bandwidth & 99% Bandwidth

Channel 118 (5590MHz)

Channel 134 (5670MHz)

=
B Asient Specrom Anahyees - ccupied BW.

50 2 C T 03:30:3¢ PMFeb 23,2018
Center Freq 5.590000000 GHz Center Freg: 5.550000000 GHz Radio Std: Nons
Trig: Free Run ‘Avg|Hold:>10/10

#Atten: 10 dB

Frequency

#F GainLow Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

CenterFreq|
5590000000 GHz|

RSP RS S

il T b

B

ICenter 5.59 GHz

IRes BW 750 kHz #VBW 2.4 MHz

Occupied Bandwidth

37.

Transmit Freq Error
x dB Bandwidth

Total Power 22.8 dBm
10 MHz
129.08 kHz

73.72 MHz

OBW Power
x dB

99.00 %
=26.00 dB

STATUS

—
Agilent Spectrum Ansiyzer - Cccupied Y/

033525 FHFeb 23, 2018

Center Freq 5.670000000 GHz Radio Std: None

Center Freq: 5.670000000 GHz
G0 Trig: Free Run AvglHold:>10110
MEGainlow | #Atten: 10 dB Radio D
Ref Offset 21.23 dB.
Ref 20.00 dBm_

T e e

i
Lt o
urare ad il Y

fiRes BW 300 kHz #VBW 1.2 MHz

Occupied Bandwidth
36.

Transmit Freq Error

x dB Bandwidth

Total Power 16.0 dBm
38 MHz
58.436 kHz

40.01 MHz

OBW Power
xdB

99.00 %
+26.00 dB

sTATUS

Center Freq
5.670000000 GHz|

Channel 142 (5710MHz)

Channel 151 (5755MHz)

Bl Agilent Spectrum Anabyzer - Occupied BW

Center Freq: 5.710000000 GHz

Center Freq 5.710000000 GHz :
S Trig: Free Run Avg|Held:>10/10

AFGaindow _ #Atten: 10dB

adio Std: None
Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

Ml
W Mty

Center 5.71 GHz
#Res BW 390 kHz

Span 30 MHzJFW2y
#VBW 1.2 MHz

Occupied Bandwidth
36.257 MHz

Transmit Freq Error 31.082 kHz
x dB Bandwidth 40.04 MHz

Total Power 15.8 dBm

OBW Power
xdB

99.00 %
-26.00 dB

sTaTUS

B8 AcilentSpectrum Analycer - Gccupied B

04:36:35 Bl Feb 23, 2018
Radio Std: None

] & ST .
Center Freq 5.755000000 GHz Center Freq: 5755000000 GHz
Trig: Free Run Avg|Hold:>10/10

AFGainiow _#Atten: 10 dB Radio Device: BTS

RefOffset 2
Ref 20.00 dBm
e L A

/

ol i Tl

enter 5,755 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth
36.259 MHz

Transmit Freq Error 68.196 kHz
x dB Bandwidth 39.99 MHz

Total Power 15.4 dBm

OBW Power
xdB

99.00 %
-26.00 dB

sTATUS

Frequency

Span 80 MHzJ.t%Y
Sweep 1ms!

Channel 159 (5795MHz)

-
R Asient Spectiue Analyzr - Occupied BW.

e e
Frequency

GN AUTO | 04:38:16 PHI Feb 23,2018
Center Freq: 5795000000 GHz Radio Std: None
) Trig: Free Run Avg|Held:>10/0

#FGainLow _#Amen: 10dB

Radio Device: BTS

Ref Offset21.02 dB
Ref 20.00 dBm

CenterFreq|
5795000000 GHz

FEVIRATA oy ~
o WY M Vb, / U

Center 5.795 GHz ] )

Span 80 MHzJI'W1%
#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth
36.292 MHz

Transmit Freq Error 52.907 kHz
x dB Bandwidth 39.90 MHz

Total Power 16.0 dBm

OBW Power
xdB

99.00 %
-26.00 dB

STATUS!

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Report No.:1802WSU008-U4

802.11ac-VHT20 26dB Bandwidth & 99% Bandwidth

Channel 36 (5180MHz)

Channel 44 (5220MHz)

B Koot Spmci e - Gecepred B _—

[} 18 PMFeb 23, 2018
Radio Std: Nons Lty

180000000 GHz

Center Freq 6.180000 GHz Center Freq:
AvglHold:>10/10

Trig: Free Run
sk GoinLow *_#Atten: 10dB Raiio Device: BTS
Ref Offset21.28 4B
Ref 20.00 dBm

CenterFreq|

5180000000 GHz|

. ittt - Reamnri,
gt oM
\

I I

il

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 17.6 dBm

17.910 MHz
25.800kHz  OBW Power 99.00 %
22.02 MHz x dB =26.00 dB

Transmit Freq Error
x dB Bandwidth

u STATUS

—
[BE  Agilent Spectrum Ansiyzer - Cccupied BV [

01:23:22 PMFeb 23, 2018
Radio Std: None Frequency

Center Freq 5.220000000 GHz Center Freq: 5.220000000 GHz
0 Trig: Free Run AvglHold:>10110

MrGain:Low | #Atten: 10 dB. Radio Device: BTS

Ref Offset 21.23 dB.
Ref 20.00 dBm

Center Freq

g B APl 5.220000000 GHz

»‘q"rr\lnfl"u.\-"a\-v’nm- iy

enter 5.22 GHz

fiRes BW 270 kHz #VBW 220 kHz

Occupied Bandwidth Total Power 21.7 dBm

222 MHz
53220kHz  OBW Power 99.00 %
25.93 MHz xdB +26.00 dB

Transmit Freq Error
x dB Bandwidth

jusa sTATUS

Channel 48 (5240MHz)

Channel 52 (5260MHz)

i Agilent Spectrum Anahe: - Occupied BW.
RF 500 Ac I ALIGN 4 33 PMFeb 23, 2018
Center Freq 5.240000000 GHz Center Freg: 5.240000000 GHz adio Std: None

& Trig: Free Run Avg|Hold:>10/10

AFGaindow _ #Atten: 10dB

Frequency
Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

O e e
7

Y.
s

Center 5.24 GHz
#Res BW 270 kHz

Span 40 MHzZJFW2Y

#VBW 820 kHz
Occupied Bandwidth Total Power
18.231 MHz
21.628kHz  OBW Power 99.00 %
2724MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

z sTaTUS

[ =
Frequency

B8 AcilentSpectrum Analycer - Gccupied B
7 I ALTGN A 01:27:40 P Feb 25, 2018
Radio Std: None

Center Freq S.ZSDODIJOO GHz Centor Froq: 5260000000 GHz
Trig: Free Run Avg|Hold:>10/10

AFGainiow _#Atten: 10 dB Radio Device: BTS
Ref Offset 21.28 dB
Ref 20.00 dBm

B e e

enter 5.26 GHz
#Res BW 270 kHz

Span 40 MHzJ.0%)
#VBW 820 kHz

Total Power 22.2 dBm

Occupied Bandwidth

239 MHz
25341kHz  OBW Power 99.00 %
2541 MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

= sTATUS

Channel 60 (5300MHz)

Channel 64 (5320MHz)

-

R Asient Spectiue Analyzr - Occupied BW.
4 R 508 C 01:32:09 PMFeb 23,2018

Radio §td; None

Center Freq: 5.300000000GHz Frequency
o Trig: Free Run Avg|Held:>1040
#FGain:Low. #Aten: 10 dB. Radio Device: BTS
Ref Offset21.28 48
Ref 20.00 dBm

CenterFreq|
5300000000 GHz

B

ICenter 5.3 GHz
#Res BW 220 kHz

Span 40 MHzJI'#1%
#VBW 680 kHz

Occupied Bandwidth Total Power 19.1 dBm
17.943 MHz

-22.334 kHz OBW Power 99.00 %
22.11 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

x STATUS!

-
B Agiint sctoum Anzer - ccupied W
2 R C 02:54:08 PM Feb 23, 2018
Radio Std: None

Center Freg: 5320000000 GHz Frequency
oo Trig: Free Run AvglHold:>1010

#AFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 2128 4B

Ref 20.00 dBm

Center Freq
5320000000 GHz

AN e

" I
st -
it

iCenter 5.32 GHz
f#Res BW 220 kKHz

#VBW 680 kHz Sweep 1ms:

Occupied Bandwidth Total Power 18.8 dBm
17.900 MHz

13.324 kHz OBW Power 99.00 %
22.06 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Report No.:1802WSU008-U4

802.11ac-VHT20 26dB Bandwidth & 99% Bandwidth

Channel 100 (5500MHz)

Channel 116 (5580MHz)

—

B Aert Specrom Ay Occuped S/ =
X/ RF 5 14 PMFeb 23, 2018

td: None Frequency

500000000 GHz

Center Freq 6.500000 GHz Center Freq:
AvglHold:>10/10

Trig: Free Run
sk GoinLow *_#Atten: 10dB Raiio Device: BTS
Ref Offset21.28 4B
Ref 20.00 dBm

CenterFreq|

AR Al T NTACE EEACIORRICEE

Bt

kel s T

Wit

H#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 18.7 dBm

17.944 MHz
7.330kHz  OBW Power 99.00 %
22.00 MHz x dB =26.00 dB

Transmit Freq Error
x dB Bandwidth

u STATUS

—

B Agilent Specirum Analyzer - Cecupied 8W |
' ; 9 03.00:12 PHFeb 23, 2018

Radio Std: None

Center Freq 5.580000000 GHz Center Freq: 5.580000000 GHz
0 Trig: Free Run AvglHold:>10110

AGain:Low _ #Atten: 10 dB Radio D

Ref Offset 21.23 dB.
Ref 20.00 dBm

. : Center Freq|
e e i 5580000000 GHz|

"""'v-“""‘“"%'w,,, —

enter 5.58 GHz

fiRes BW 300 kHz #VBW 910 kHz

Occupied Bandwidth Total Power 22.3 dBm

OBW Power 99.00 %
28.62 MHz xdB +26.00 dB

Transmit Freq Error
x dB Bandwidth

jusa sTATUS

Channel 120 (5600MHz)

Channel 140 (5700MHz)

i Agilent Spectrum Anahe: - Occupied BW.
RF 500 Ac m ALIGN 4 57 PMFeb 23, 2018
Center Freq 5.600000000 GHz Center Freg: 5600000000 GHz adio Std: None

& Trig: Free Run Avg|Hold:>10/10

AFGaindow _ #Atten: 10dB

Frequency
Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

T e o
Ao rridn,

e oy,
T v

T

Center 5.6 GHz
#Res BW 270 kHz

Span 40 MHzZJFW2Y

#VBW 820 kHz
Occupied Bandwidth Total Power
18.218 MHz
-11.420 kHz OBW Power 99.00 %
27.65 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

z sTaTUS

[ =
Frequency

B8 AcilentSpectrum Analycer - Gccupied B
7 I ALTGN A 03:06:06 P Feb 25, 2018
Radio Std: None

Center Freq 5.7UDODI]00 GHz Centor Frog: 5700000000 GHz
Trig: Free Run Avg|Hold:>10/10

AFGainiow _#Atten: 10 dB Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

i e LA e Aok e ot

APt o

enter 5.7 GHz
#Res BW 220 kHz

Span 40 MHzJ.0%)

#VBW 680 kHz Sweep 1ms.

Total Power 18.3 dBm

Occupied Bandwidth

17.989 MHz
1470kHz  OBW Power 99.00 %
2203MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

= sTATUS

Channel 144 (5720MHz)

Channel 149 (5745MHz)

-

R Asient Spectiue Analyzr - Occupied BW.
4 R 508 C 03:07:39 PMFeb 23,2018

Radio $td; None

Center Freq: 5720000000 GHz Frequency
o Trig: Free Run Avg|Held:>1040
#FGain:Low. #Aten: 10 dB. Radio Device: BTS
Ref Offset21.28 48
Ref 20.00 dBm

CenterFreq|
5720000000 GHz

B L A
A v

g
Hetalh oy,

iCenter 5.72 GHz
#Res BW 220 kHz

Span 40 MHzJI'#1%
#VBW 680 kHz

Occupied Bandwidth Total Power 17.5 dBm
17.928 MHz

1.030 kHz OBW Power 99.00 %
21.89 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

x STATUS!

=
B Agient Spectrum Analyzer - Gecupied BW
3 [ ¢ 0442.01 P Feb 22, 2018
Radio Std: Nene

Center Freg: 5.7450000000Hz Frequency
oo Trig: Free Run AvglHold:>1010

#AFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 21,02 4B

Ref 20.00 dBm

Center Freq
5745000000 GHz

Mo,
=
[ S
g

iCenter 5.745 GHz
f#Res BW 220 KHz

#VBW 680 kHz Sweep 1ms:

Occupied Bandwidth Total Power 17.6 dBm
17.971 MHz

8.755 kHz OBW Power 99.00 %
22.23 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS
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Report No.:1802WSU008-U4

802.11ac-VHT20 26dB Bandwidth & 99% Bandwidth

Channel 157 (5785MHz)

Channel 165 (5825MHz)

i Agilent Spectrum Ans} B
5 i TO | G4:45:07 PMFeb 23,2018
Radio Std: None

Center Freq 5.785000000 GHz er 5.785000000 GHz Frequency
o Trig: FreeRun ‘Avg|Hold:>10110

srGaintow ©_#Atten: 10dB Radio Device: BTS
Ref Offset 21.02 dB
Ref 20.00 dBm

CenterFreq|
5.785000000 GHz|

"
i 1

P T

ICenter 5.785 GHz

#Res BW 300 kHz #VBW 910 kHz

Occupied Bandwidth Total Power 20.2 dBm

18.391 MHz
-19.529 kHz OBW Power
30.42 MHz x dB

99.00 %
=26.00 dB

Transmit Freq Error
x dB Bandwidth

usa! STATUS

AL 0 | 0+:53:34 PHiFeb 23,2018
00000 GHz Radio Std: None

Center Freq W
AvglHold:»1010

250
o) Trig: Free Run
#FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 2102 dB
Ref 20.00 dBm

Lranroprosipnti

|
|

Center 5.825GHz
fiRes BW 220 kHz

#VBW 680 kHz Sweep 1ms

Occupied Bandwidth Total Power 17.3 dBm

18.000 MHz
10.132 kHz OBW Power
21.94 MHz xdB

99.00 %
+26.00 dB

Transmit Freq Error
x dB Bandwidth

jusa sTATUS

Frequency

Center Freq
5.825000000 GHz|

Span 40 MHzJIXV%S

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Report No.:1802WSU008-U4

802.11ac-VHT40 26dB Bandwidth & 99% Bandwidth

Channel 38 (5190MHz)

Channel 46 (5230MHz)

—
i ent Spacirum Anayeer - Occupied B =
v RF 5 T 20 PMFeb 23, 2018

jio Std: None Frequency

190000000 GHz

Center Freq 6.190000 GHz Center Freq:
AvglHold:>10/10

Trig: Free Run

#FGaindlow | #Atten: 10dB Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

CenterFreq|
5190000000 GHz|

e b

gt
Wi coit ol i

#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 16.9 dBm

36.267 MHz
95.887kHz ~ OBW Power 99.00 %
39.87 MHz x dB =26.00 dB

Transmit Freq Error
x dB Bandwidth

u STATUS

—
[BE  Agilent Spectrum Ansiyzer - Cccupied BV [

230000000 GHz

Center Freq 5.230000000 GHz Center Freq: 5.
G Trig: Free Run AvglHold:>101D

AGain:Low _ #Atten: 10 dB

Ref Offset 21.23 dB.
Ref 20.00 dBm

Center Freq
5.230000000 GHz|

T 11
F 3 i
T e,

enter 5.23 GHz

fiRes BW 620 kHz #VBW 2 MHz

Occupied Bandwidth Total Power 22.9 dBm

37.291 MHz
32535kHz  OBW Power 99.00 %
62.61 MHz xdB +26.00 dB

Transmit Freq Error
x dB Bandwidth

jusa sTATUS

Channel 54 (5270MHz)

Channel 62 (5310MHz)

i Agilent Spectrum Anahe: - Occupied BW.
RF 500 Ac I ALIGN 4 06 PMFeb 23, 2018
Center Freq 5.270000000 GHz Center Freg: 5.270000000 GHz adio Std: None

& Trig: Free Run Avg|Hold:>10/10

AFGaindow _ #Atten: 10dB

Frequency
Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

" VA
T rihetaadl

Center 5.27 GHz
#Res BW 620 kHz

Span 30 MHzJFW2y

#VBW 2 MHz
Occupied Bandwidth Total Power

37.167 MHz

212.94 kHz OBW Power 99.00 %
62.59 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

z sTaTUS

[ =
Frequency

B8 AcilentSpectrum Analycer - Gccupied B
7 I ALTGN A 03:53:02 Pl Feb 25, 2018
Radio Std: None

Center Freq 5.31DODI]00 GHz Centor Frog: 5310000000 GHz
Trig: Free Run Avg|Hold:>10/10

AFGainiow _#Atten: 10 dB Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm
o | P

e e —

e

enter 5.31 GHz
#Res BW 390 kHz

Span 80 MHzJ.t%Y

#VBW 1.2 MHz Sweep 1ms

Total Power 16.8 dBm

Occupied Bandwidth

36.276 MHz
56.175kHz  OBW Power 99.00 %
40.02MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

= sTATUS

Channel 102 (5510MHz)

Channel 110 (5550MHz)

-

R Asient Spectiue Analyzr - Occupied BW.
4 R 508 C 03:55:10 PMFeb 23,2018

Radio §td; None

Center Freq: 5.510000000GHz Frequency
o Trig: Free Run Avg|Held:>1040
#FGain:Low. #Aten: 10 dB. Radio Device: BTS
Ref Offset21.28 48
Ref 20.00 dBm

CenterFreq|
5510000000 GHz

B e b

iCenter 5.51 GHz
#Res BW 390 kHz

Span 80 MHzJI'W1%
#VBW 1.2 MHz

Occupied Bandwidth Total Power 16.5 dBm
36.274 MHz

79.931 kHz OBW Power 99.00 %
39.90 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

x STATUS!

=
B Agiet Specteum Ansiyer - Occupied BW
" R 3 ALIGN AU 04:00:56 P Feb 27, 2016
Center Freg; 5550000000 GHz Radio Std: None

T3 Trig: Free Run AvglHold:»10/10
AFGainLow ' #Amen: 10dB

Frequency
Radlo Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

Center Freq

a— I e e 5550000000 GHz,

ol

S

iCenter 5.55 GHz
f#Res BW 620 kKHz

#VBW 2 MHz Sweep 1ms:

Occupied Bandwidth Total Power 22.6 dBm
37.040 MHz

135.97 kHz OBW Power 99.00 %
61.34 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS

FCC ID: VPYLBEESHY 1MW
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Report No.:1802WSU008-U4

802.11ac-VHT40 26dB Bandwidth & 99% Bandwidth

Channel 118 (5590MHz)

Channel 134 (5670MHz)

=
B Asient Specrom Anahyees - ccupied BW.

T MFeb 23,2018
590000000 GHz
Avg|Hold:> 1010

Center Freq 5.590000000 GHz Center Freq:
Trig: Free Run
#Atten; 10 dB

Frequency
i Gain:Low Radio Device: BTS
Ref Offset21.28 4B

Ref 20.00 dBm

CenterFreq|
5590000000 GHz|

rerbetiat ™

#iRes BW 620 kHz #VBW 2 MH2

Occupied Bandwidth
36.987 MHz

63.204 kHz OBW Power
61.62 MHz x dB

Total Power 22.3 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
=26.00 dB

STATUS

—
Agilent Spectrum Ansiyzer - Cccupied Y/

Ref Offset 21.23 dB.
Ref 20.00 dBm

vy Y

fiRes BW 300 kHz

Occupied Bandwidth

Center Freq 5.670000000 GHz Center Frog:
OB Trig: Free Run
aEGain-Low

req: 5670000000 GHz )
AvglHold:»1010

#Atten: 10 dB.

#VBW 1.2 MHz

Total Power

36.238 MHz

Transmit Freq Error
x dB Bandwidth

38.345 kHz
39.83 MHz xdB

OBW Power

040504 P Feb 23, 2018
Radio Std: None

Radio D

Center Freq
5.670000000 GHz|

A
\LNM‘J’“‘““IWV"-‘WV‘M
;

15.5 dBm

99.00 %
+26.00 dB

sTATUS

Channel 142 (5710MHz)

Channel 151 (5755MHz)

Bl Agilent Spectrum Anabyzer - Occupied BW

Center Freq 5.710000000 GHz

Ref Offset 21.28 dB
Ref 20.00 dBm

P

Center 5.71 GHz
#Res BW 390 kHz

Occupied Bandwidth

#IFGainiLow

Center Freg: 5.710000000 GHz
Trig: Free Run
#Atten: 10 dB

P S

#VBW 1.2 MHz

Total Power

04:09:26 PMFeb 23, 2018

adio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

ANy g

ey,

Span 30 MHzJFW2y

15.9 dBm

36.224 MHz

B8 AcilentSpectrum Analycer - Gccupied B

’ & 0
Center Freq 5.755000000 GHz

AFGainLow __ #AMten: 10 dB

Ref Offset 21.02 di
Ref 20.00 dBm

B RNA?

enter 5,755 GHz
#Res BW 390 kHz

Occupied Bandwidth

Center Freq: 5.755000000 GHz
Avg|Hold:>10/10

Trig: Free Run

#VBW 1.2 MHz

Total Power

017

Radio Std: None Frequency

Radio Device: BTS

TN
st T

Span 80 MHzJ.t%Y
Sweep 1ms!

16.0 dBm

Transmit Freq Error
x dB Bandwidth

49.260 kHz
39.99 MHz

OBW Power
xdB

99.00 %
-26.00 dB

sTaTUS

36.285 MHz

Transmit Freq Error

59.875 kHz

OBW Power

99.00 %

x dB Bandwidth

39.86 MHz x dB -26.00 dB

sTATUS

Channel 159 (5795MHz)

-
R Asient Spectiue Analyzr - Occupied BW.

Ref Offset21.02 dB
Ref 20.00 dBm

iCenter 5.795 GHz
#Res BW 390 kHz

Occupied Bandwidth

e
#F Gain:Low

Center Freq: 5795000000 GHz
) Trig: Free Run Avg|Held:>1
#Anen: 10 dB

#VBW 1.2 MHz

Total Power

EEs e

C4:H4:46 PHIFeb 23,2018
Frequency

Radio Std: None

Radio Device: BTS

10/10

CenterFreq|
5795000000 GHz

Span 80 MHzJI'W1%

15.5 dBm

36.233 MHz

Transmit Freq Error
x dB Bandwidth

53.408 kHz
40.16 MHz

OBW Power
xdB

99.00 %
-26.00 dB

STATUS!

FCC ID: VPYLBEESHY 1MW
IC: 772C-LBEESHY 1MW
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Report No.:1802WSU008-U4

802.11ac-VHT80 26dB Bandwidth & 99% Bandwidth

Channel 42 (5210MHz)

Channel 58 (5290MHz)

—
BN Agilent Spectrum Analyzer - Occupied BW
50 & 5 4:13:08 PMFeb 23,2018
Radio Std: None

210000000 GHz

Center Freq 6.210000 GHz Center Freq:
AvglHold:>10/10

Trig: Free Run
#Atten: 10dB

#F GainLow Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

i

oo Yipuse by

il

ICenter 5.21 GHz

#Res BW 1 MHz #VBW 3 MH2

Occupied Bandwidth Total Power 17.5 dBm

75.687 MHz
204.36 kHz OBW Power
97.61 MHz x dB

99.00 %
=26.00 dB

Transmit Freq Error
x dB Bandwidth

u STATUS

Frequency

CenterFreq|
5210000000 GHz|

Span 160 MHzJ/ )

—
[BE  Agilent Spectrum Ansiyzer - Cccupied BV [

Center Freq 5.290000000 GHz Center Freg: 5.230000000 GHz
o) Trig: Free Run AvglHold:>10/10
MFGainLow __ #Atten: 10 dB

Ref Offset 21.23 dB.
Ref 20.00 dBm

Center Freq
3 = 5.290000000 GHz|
e
i
{
)
v

P ot g,

enter 5.29 GHz
fiRes BW 820 kHz

Span 160 MHZ|/ 1)
#VBW 2.7 MHz

Occupied Bandwidth Total Power 17.5 dBm

75.738 MHz
89.558 kHz OBW Power
8§7.92 MHz xdB

99.00 %
+26.00 dB

Transmit Freq Error
x dB Bandwidth

jusa sTATUS

Channel 106 (5530MHz)

Channel 122 (5610MHz)

i Agilent Spectrum Anahe: - Occupied BW.
RF 500 Ac I ALIGN 4 4pMFeb 23, 2018
Center Freq 5.530000000 GHz Center Freg: 5.530000000 GHz adio Std: None

G Trig: Free Run Avg|Hold:>10/10

FFGainLow __ #Atten: 10dB Radio Device: BTS
Ref Offset 21.28 dB
Ref 20.00 dBm

b Ay

e

Center 5.53 GHz
#Res BW 820 kHz

Span 160 MH;
#VBW 2.7 MHz

Total Power 17.1 dBm

Occupied Bandwidth

75.697 MHz
144.86 kHz
81.77MHz  xdB

OBW Power 99.00 %

-26.00 dB

Transmit Freq Error
x dB Bandwidth

z sTaTUS

Frequency

[ =
Frequency

B8 AcilentSpectrum Analycer - Gccupied B
i 20 RGN A 01652 Pl Feb 25, 2018
Radio Std: None

Center Freq 5.61DODI]00 GHz Centor Frog: 5610000000 GHz
Trig: Free Run Avg|Hold:>10/10

AFGainiow _#Atten: 10 dB Radio Device: BTS

Ref Offset 21.28 dB
Ref 20.00 dBm

kA e i
= o S,

s e cimsntbran

[\
i

P e
ettt P W,
LM oMt i ey | ol

enter 5.61 GHz

#Res BW 820 kHz #VBW 2.7 MHz

Occupied Bandwidth Total Power 16.3 dBm

75.867 MHz
123.43 kHz OBW Power
82.43 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= sTATUS

Channel 138 (5690MHz)

Channel 155 (5775MHz)

-

R Asient Spectiue Analyzr - Occupied BW.
4 R 508 C 04:22:00 PMFeb 23,2018

Radio §td; None

Center Freq: 5.600000000GHz
o Trig: Free Run Avg|Held:>1040
#FGain:Low. #Aten: 10 dB. Radio Device: BTS
Ref Offset21.28 48

Ref 20.00 dBm

| g oo,

ooz
e e

iCenter 5.69 GHz
#Res BW 820 kHz

#VBW 2.7 MHz

Occupied Bandwidth Total Power 15.9 dBm
75.767 MHz

39.092 kHz OBW Power
81.90 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

x STATUS!

Frequency

CenterFreq|
5.590000000 GHz

-
B Agiint sctoum Anzer - ccupied W
2 R C 04:23:28 PMFeb 23, 2018
Radio Std: None

Center Freg: 5.7750000000Hz Frequency
oo Trig: Free Run AvglHold:>1010

#AFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 21,02 4B

Ref 20.00 dBm

Center Freq
5775000000 GHz

sl
[l

|
\
BRI

#VBW 2.7 MHz

iCenter 5.775 GHz
f#Res BW 820 kHz

Occupied Bandwidth Total Power 16.2 dBm
740 MHz

84.438 kHz OBW Power
82.00 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS
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7.3. 6dB Bandwidth Measurement

7.3.1.Test Limit

The minimum 6dBbandwidth shall be at least 500 kHz.

7.3.2.Test Procedure used

KDB 789033 D02v02r01 — Section C.2

7.3.3.Test Setting

1.

© N o o &~ 0w Db

Set center frequency to the nominal EUT channel center frequency.

RBW = 100 kHz.

VBW = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6

dB relative to the maximum level measured in the fundamental emission.

7.3.4.Test Setup

Spectrum Analyzer

o3 Attenuator EUT
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