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The test results relate only to the samples tested.

This equipment has been shown to be capable of compliance with the applicable technical standards as
indicated in the measurement report and was tested in accordance with the measurement procedures specified
in KDB 789033 D02v01r03. Test results reported herein relate only to the item(s) tested.

The test report shall not be reproduced except in full without the written approval of MRT Technology (Taiwan)
Co., Ltd.

FCC ID: 2ALS8VA50EC Page Number: 1 of 337



m IA Report No.: 1703TW1601-U4

Revision History

Report No. Version Description Issue Date Note

1703TW1601-U4 1.0 Original report 2017-04-17

FCC ID: 2ALS8VAS0EC Page Number: 2 of 337




m IA Report No.: 1703TW1601-U4

CONTENTS
Description Page
82.1033 General INTOrMAatioN ......... i e et e et e e et e e e enaa s 6
IS | N 1 15 15 L I S 7
O Yo 0 o 1= S 7
1.2. Y I I o o 1T o S 7
2. PRODUCT INFORMATION ...ttt a e 8
2.1, EQUIPMENE DESCHPLION. ......iiiiiiiiie e e e e e e e e e s s e e e e e e e sttt e s e e eaaeeeannes 8
2.2.  Operation Frequencies and Channel LiSt................iiiiiiiiiiiiiiiiiie e 9
P T =11 1Y o o = T SSPPPPPRRRIN 10
2.4, TESE SOMWAIE ...t e e e et e e e e et e e e e e e e e ea et aaaaaaaarae 10
2.5, DeVice CapabilitieS .......ccooiiiiiiiiei e e e e aaaae 11
2.6, TeSt CONfIQUIALION .......cc i e e e et e e e e e e e e e aa e e s e e eeeaeanees 11
2.7.  EMI Suppression Device(s)/Modifications.............cuuuiieiiiiieiiiiiiiiiii e 11
2.8. Labeling REQUIFEIMENTS.........uuiiiiii e e e e e e e e e e s e e e e e e eaae e e s e eeaeeennees 11
3. DESCRIPTION OF TEST .ottt e et e e e et e e et e e et e e et e e et e aeeaeeaens 12
3.1 Evaluation PrOCEAUIE .......vvuiei et e et e e e e e e e ra s 12
3.2. AC Line Conducted EMISSIONS .........ccuuuuiiiiiiieeiiiiiiiiiie e e e ee e eetiee s e e e e e e e eaatia e e e e e e aeeeanees 12
3.3. Radiated EMISSIONS .......couiiiiiii i e e e e e e e e e e e e e e araaa s 13
4. ANTENNA REQUIREMENT S .. .ot e e e e e e e e et e e aa e e eaaaas 14
5. TEST EQUIPMENT CALIBRATION DATE ...t e et e e e e 15
6. MEASUREMENT UNCERTAINTY oot e e et e e et e e e aeas 16
T, TEST RESULT .ot e e e e e et e e et e e et e e et e et e e et e eaaeaeens 17
% T ¥ [ 01 0 =1 Y TP PRSP 17
7.2. 26dB Bandwidth MeasUremMeENt...........ii i e e 18
2028 S 1 =11 o 1 18
A 1 =Y o (o T =0 [N €= N 1S = o 18
G T 1 =11 ST 11T USSP 18
A 1L ST <] (V] o IR 18
A2 TN 1 =11 =T U | | 19
7.3. 6dB Bandwidth MEaSUIrEMENL.........cccuuii e et eeaa s 41
20 70 R 1 =) o 1 O 41
A T =Yl o o T =T [ €= TN U 1= =T o 41
7.3.3. TESE SOUING ... i e 41

FCC ID: 2ALS8VAS0EC Page Number: 3 of 337



m IA Report No.: 1703TW1601-U4

7.3.4.
7.3.5.
7.4.
7.4.1.
7.4.2.
7.4.3.
7.4.4.
7.4.5.
7.5.
7.5.1.
7.5.2.
7.5.3.
7.5.4.
7.5.5.
7.6.
7.6.1.
7.6.2.
7.6.3.
7.6.4.
7.6.5.
7.7.
7.7.1.
7.7.2.
7.7.3.
7.7.4.
7.7.5.
7.8.
7.8.1.
7.8.2.
7.8.3.
7.8.4.
7.8.5.
7.9.
7.9.1.
7.9.2.
7.10.
7.10.1.
7.10.2.

=TS SRS (U o PP SRPPPPRRPTIN 41
TESE RESUIL. ...t e e e ettt e e e e e e e e e eaetta e e e e e e eeeentaaa e e e eeaeeennnes 42
Operation Frequency Range of 26dBc Bandwidth Measurement...............cccccceeeeeeennn. 49
=1 I 1 0 PSSP 49
TESt PrOCEAUINE USEA......ccieieeeieiiiee ettt e e e e e e e e et ettt a e e e e e e e eeeaetaaaaaaeaaeeennnes 49
TEST SEUING. ...ttt 49
=TS SRS (U o PP SRPPPPRRPTIN 49
TESE RESUIL. ...t e ettt e e e e e e e et ettt e e e e e e e e eeettaaaaaaeeaeeennnes 50
OUutpUt POWETN MEASUIEIMENT....cuuiiiiieii ettt e et e et e et a e e e e e eaaa s 51
=3 I 1 0 P SSRPPPRRRR 51
TESt ProCeAUIE USEA ... .cceiieiiiiiie ettt e s e e e e e et a e e e e e e e e eaattan e e s e eeaeaennnes 52
TEST SOELINQ. .. 53
LTS ST (U | o PSP PP PPRUPPPPPPPPIN 53
TESE RESUIL.....cee et e e e e ettt e e e e e e e e e e ettt a e e e e e e eeeeettaaaaaeeeeeaennnes 54
Transmit POWET CONTIOl........uuuiiiii e e et e e e e e e et a e e e e e eaeannes 65
=3 0 I 1 0 USRS 65
TESt ProCeAUIE USEA ......cceiieeeiiiie ettt s e e e e e ettt s e e e e e e e e eaattaa e e s eeaaeeesnnes 65
TEST SOELINQ. ..t 65
BT ST (U] o PP PP P TP PPTTRPPRRPPPPPPPPIN 65
TESE RESUIL. ... e e e e et ettt e e e e e e e e e e ettt a et e e e eeeeeettaaaaaaeeeeaeannes 66
Power Spectral Density MeasuremMent..........coooeeii e 67
=) I 1 0 USRS 67
TESt ProCeAUIE USEA .....cceiieeeiiie ettt e s e e e e e et a e s e e e e e e aaattaaaaaaeaeaaennnes 67
TEST SOELINQ. ..t 68
=2 TS T T | o U SPPPTIRUPPPIN 68
TESE RESUIL. ... e e e ettt e s e e e e e e e e ettt a e e e e e aeeaeatt e e aaaaaaenrnes 69
Radiated Spurious EmIiSSion MeasuremMent ..........oooveeeeeieeieeeeeeeeeeeeeee e 99
= I 1 USSP 99
TESt ProCeaUIrE USEA .....ccoiieeiiiiie it e e e e et s s e e e e e e e aaat s e s e e aeeaennnes 99
TEST SOELINQ. .. 99
BL=2ST RS 1= LU ] o SO 101
L 0 =] SR 103
Radiated Restricted Band Edge Measurement ..........coooeveeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeee 227
TEST LI .. 227
TEST RESUIL. ... 230
AC Conducted EMISSIONS MEASUIEIMENT ........uuuuuuuuuiuiuiiiiiieiiiieianiinnninnnnennnnneenennnennnnee 324
TEST LI .. 324
TEST PrOCEUUIE ...ttt 324

FCC ID: 2ALS8VAS0EC Page Number: 4 of 337



m I‘ Report No.: 1703TW1601-U4

A O T =T AT (U o ST 325
7.00.4. TESE RESUIL......coeeeeeeeeeee 326
8. CONGCLUSION ..ttt ettt ekttt sttt e e sttt e e n et e ettt e et b e e ettt e e nnbe e e anbeeeanneaens 328
AppendiX A - TESt PhOtOgraph ... oo 329
Appendix B - External Photograph ... 332
Appendix C - Internal Photograph ... e 333

FCC ID: 2ALS8VAS0EC Page Number: 5 of 337



Report No.: 1703TW1601-U4

82.1033 General Information

Applicant

Ninebot (Changzhou) Tech. Co., Ltd.

Applicant Address

16F-17F, Block A, Building 3, Changwu Mid Road 18#, Wuijin Dist.,
Changzhou, Jiangsu

Manufacturer

Elitegroup Computer System Co., Ltd.

Manufacturer Address

No0.239, Sec.2, Ti Ding Blvd., Taipei 11493, Taiwan (R.O.C)

Test Site

MRT Technology (Taiwan) Co., Ltd

Test Site Address

No. 38, Fuxing Second Rd., Guishan Dist., Taoyuan City 333, Taiwan

(R.0.C)
MRT FCC Registration No. | 291082
FCC Rule Part(s) Part 15 Subpart E (Section 15.407)
Model No. AP6356SDPR
Test Device Serial No. N/A [] Production [X] Pre-Production [ ] Engineering

FCC Classification

Unlicensed National Information Infrastructure (UNII)

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Fuxing Rd., Taoyuan, Taiwan

(R.O.C)

oMRT facility is a FCC registered (Reg. No. 291082) test facility with the site description report

on file and is designated by the FCC as an Accredited Test Film.
e MRT facility is an IC registered (MRT Reg. No. 21723-1) test laboratory with the site
description on file at Industry Canada.

e MRT Lab is accredited to ISO 17025 by the American Association for Laboratory

Accreditation (TAF) under the American Association for Laboratory Accreditation Program
(TAF Cert. No. 3261) in EMC, Telecommunications and Radio testing for FCC, Industry
Taiwan, EU and TELEC Rules.

FCC ID: 2ALS8VAS0EC
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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 Taoyuan City.
These measurement tests were conducted at the MRT Technology (Taiwan) Co., Ltd. Facility
located at No.38, Fuxing 2nd Rd., Guishan Dist., Taoyuan City 33377, Taiwan (R.O.C).
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name VAS50EC

FCC ID 2ALS8VA50EC

Model No. AP6356SDPR
WLAN : 2.4G : 802.11b/g/n-20;

Supports Radios Spec. 5G : 802.11a/n-20/ac-20/n-40/ac-40/ac-80
WPAN : Bluetooth V4.0

Wi-Fi Specification 802.11a/b/g/n/ac

Frequency Range 2.4GHz:

For 802.11b/g/n-HT20: 2412 ~ 2462 MHz

For 802.11n-HT40: 2422 ~ 2452 MHz

SGHz:

For 802.11a/n-HT20/ac-VHT-20:

5180~5320MHz, 5500~5700MHz, 5745~5825MHz

For 802.11n-HT40/ ac-VHTA4O:

5190~5310MHz, 5510~5670MHz, 5755~5795MHz

For 802.11ac-VHTS80:

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

Maximum Output Power|802.11a: 15.01dBm
802.11n-HT20: 17.49dBm, 802.11n-HT40: 15.17dBm,
802.11ac-VHT80: 14.34dBm

Modulation Type 802.11a/n-20/ac-20/n-40/ac-40/ac-80: OFDM (BPSK, QPSK, 16QAM,
64QAM,256QAM)

FCC ID: 2ALS8VAS0EC Page Number: 8 of 337



Report No.: 1703TW1601-U4

2.2. Operation Frequencies and Channel List

802.11 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 -- -- -- --

802.11 n-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
151 5755 MHz 159 5795 MHz -- --

802.11ac-VHTS80

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

FCC ID: 2ALS8VAS0EC

Page Number: 9 of 337
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2.3. Test Mode

Test Mode Mode 1: Transmit by 802.11a

Mode 2: Transmit by 802.11n-HT20

Mode 3: Transmit by 802.11n-HT40

Mode 4: Transmit by 802.11ac-VHT80

Mode 5: Receive by 802.11n-HT20

2.4. Test Software
The test utility software used during testing was “Ampack RFTestTool, VER:5.4".

FCC ID: 2ALS8VAS0EC Page Number: 10 of 337
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2.5. Device Capabilities

This device contains the following capabilities:

2.4GHz WLAN (DTS) and 5GHz WLAN (NII).

Note: 5GHz (NII) operation is possible in 20MHz, 40MHz and 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 D02v01r03. 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 97%
802.11n-HT20 97%
802.11n-HT40 95%
802.11ac-VHT80 90%

2.6. Test Configuration

This device was tested per the guidance of KDB 789033 D02v01r03. ANSI C63.10-2013 was used to
reference the appropriate EUT setup for radiated spurious emissions testing and AC line conducted
testing.

2.7. EMI Suppression Device(s)/Modifications

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

2.8. 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.

FCC ID: 2ALS8VAS0EC Page Number: 11 of 337
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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 were used in the
measurement of the device.

Deviation from measurement ProCedure.........ccicviiieriiioriii e e e e None

3.2. AC Line Conducted Emissions

The line-conducted facility is located inside an 9'x4'x3"' 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 LISNSs 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.

Line conducted emissions test results are shown in Section 7.10.

FCC ID: 2ALS8VAS0EC Page Number: 12 of 337
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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 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: 2ALS8VAS0EC Page Number: 13 of 337
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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.”

® The antenna of the VA50EC, is permanently attached.

® There are no provisions for connection to an external antenna.

Conclusion:

The EUT unit complies with the requirement of §15.203.

Antenna List

No.

Manufacturer

Part No.

Antenna Type

Peak Gain

Sky Wave(Beijing)

AJP5028-RA-MAIN

PCB

-3.05 dBi for 5150 ~ 5250MHz
-3.07 dBi for 5250 ~ 5350MHz
-3.53 dBi for 5470 ~ 5725MHz
-3.39 dBi for 5725 ~ 5850MHz

Sky Wave(Beijing)

AJP5028-RA-AUX

PCB

-3.04 dBi for 5150 ~ 5250MHz
-3.01 dBi for 5250 ~ 5350MHz
-3.07 dBi for 5470 ~ 5725MHz
-3.23 dBi for 5725 ~ 5850MHz

Antenna List (directional gain)

No. Frequency Band Max gain(dBi)
1 5150 ~ 5250MHz -0.03
2 5250 ~ 5350MHz -0.03
3 5470 ~ 5725MHz -0.29
4 5725 ~ 5850MHz -0.30

Note : Refer to KDB 662911 F,2)f)(ii)).

FCC ID: 2ALS8VAS0EC
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5. TEST EQUIPMENT CALIBRATION DATE

Conducted Emissions SR2

Instrument Manufacturer Type No. Asset No. Cali. Interval | Cali. Due Date
Two-Line V-Network R&S ENV216 MRTTWAO00020 1 year 2018.03.15
N1C50-RG400-B1
Cable Rosnol MRTTWEO00013 1 year 2017.05.19
C50-500CM
EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2018.03.16
Radiated Emissions AC1
Instrument Manufacturer Type No. Asset No. Cali. Interval | Cali. Due Date
Broadband TRILOG Antenna SCHWARZBECK VULB 9162 MRTTWAO00001 1 year 2017.04.05
EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2018.03.16
Acitve Loop Antenna Schwarzbeck FMZB 1519B MRTTWAO00002 1 year 2017.04.05
Broadband Horn antenna SCHWARZBECK BBHA 9120D MRTTWAO00003 1 year 2017.04.05
Breitband Hornantenna Schwarzbeck BBHA 9170 MRTTWAO00004 1 year 2017.04.05
Broadband Amplifier Schwarzbeck BBV 9721 MRTTWAO00006 1 year 2017.04.05
Broadband Preamplifier SCHWARZBECK BBV 9718 MRTTWAO00005 1 year 2017.04.05
Cable HUBERSUHNER SF106 MRTTWAQ00010 1 year 2017.05.19
K1K50-UP0264-K1
Cable Rosnol MRTTWAO00012 1 year 2017.05.19
K50-4M
Broadband TRILOG Antenna SCHWARZBECK VULB 9162 MRTTWAO00001 1 year 2017.04.05
Conducted Test Equipment SR1
Instrument Manufacturer Type No. Asset No. Cali. Interval | Cali. Due Date
Spectrum Analyzer KEYSIGHT N9010A MRTTWAO00012 1 year 2016.07.10
USB Wideband Power Sensor KEYSIGHT U2021XA MRTTWAO00014 1 year 2018.03.19
Software Version Function
EMI Software V3 EMI Test Software

FCC ID: 2ALS8VAS0EC
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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: 2.42dB

Conducted Measurement— SR1

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 1.3dB

Radiated Emission Measurement — AC1

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
Horizontal: 9K~30MHz: 4.14dB

30MHz~1GHz: 4.22dB

1GHz~40GHz: 4.05dB
Vertical: 9K~30MHz: 4.14dB

30MHz~1GHz: 3.37dB

1GHz~40GHz: 4.08dB

FCC ID: 2ALS8VAS0EC Page Number: 16 of 337
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7. TEST RESULT

7.1. Summary

Company Name:
FCC ID:

Model No.:

Data Rate(s) Tested:

VAS0EC
2ALS8VAL0EC
AP6356SDPR
6Mbps ~ 54Mbps (a);

6.5/7.2Mbps ~ 130/144.4Mbps (n-HT20);

13.5/15.0Mbps ~ 270/300Mbps (n-HT40);

6.5/7.2Mbps ~ 156/173.4Mbps (ac-VHT20MHz);

13.5/15.0Mbps ~ 360/400Mbps (ac-VHT40MH2z);

29.3/32.5Mbps ~ 780/866.6Mbps (ac-VHT80MHZz)

FCC . . Test Test
Section(s) Test Description Test Limit Condition Result Reference
15.407(a) 26dB Bandwidth N/A Pass Section 7.2
15.407(e) 6dB Bandwidth = 500kHz Pass Section 7.3
15.407(a)(1)(i), | Maximum Conducted ] ]
Refer to Section 7.5 Pass Section 7.5
(2), (3) Output Power Conducted
15.407(h)(1) Transmit Power Control | <24 dBm N/A Section 7.6
15.407(a)(1)(i), _ . .
Power Spectral Density | Refer to Section 7.7 Pass Section 7.7
(2), 3). (5)
15.407(b)(1), <-27dBm/MHz EIRP
Undesirable Emissions Pass
(4) <-17dBm/MHz EIRP
General Field Strength Emissions in restricted ) Section
15.205, 15.209 o ) Radiated
Limits (Restricted Bands | bands must meet the 78&7.9
15.407(b)(5), . o ) o o Pass
©), (7) and Radiated Emission | radiated limits detailed in
' Limits) 15.209
AC Conducted _ ]
Line Section
15.207 Emissions < FCC 15.207 limits Pass
Conducted 7.10
150kHz - 30MHz
Notes:

1) All channels, modes, and modulations/data rates were investigated among all UNII bands. 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.
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NR IA Report No.: 1703TW1601-U4

7.2. 26dB Bandwidth Measurement

7.2.1. Test Limit

N/A

7.2.2. Test Procedure used

KDB 789033 D02v01r03 - 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

l “"
R EUT
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Report No.: 1703TW1601-U4

7.2.5. Test Result

Product VA50EC Test Engineer Kevin Ker
Test Site SR2 Test Date 2017/04/06
Test Item 26dB Bandwidth
Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth
(MH2z) (MH2z) (MH2z)
Ant 1
802.11a 36 5180 21.37 16.72
802.11a 44 5220 21.23 16.74
802.11a 48 5240 21.31 16.75
802.11a 52 5260 21.50 16.79
802.11a 60 5300 21.36 16.68
802.11a 64 5320 21.40 16.72
802.11a 100 5500 21.11 16.73
802.11a 116 5580 21.10 16.77
802.11a 120 5600 21.12 16.68
802.11a 140 5700 21.36 16.76
802.11a 144 5720 21.43 16.75
802.11a 149 5745 21.39 16.79
802.11a 157 5785 21.14 16.69
802.11a 165 5825 21.09 16.76
802.11n-HT20 36 5180 21.44 17.92
802.11n-HT20 44 5220 21.64 17.89
802.11n-HT20 48 5240 21.21 17.88
802.11n-HT20 52 5260 21.66 17.90
802.11n-HT20 60 5300 21.38 17.85
802.11n-HT20 64 5320 21.70 17.91
802.11n-HT20 100 5500 21.53 17.88
802.11n-HT20 116 5580 20.99 17.87
802.11n-HT20 120 5600 21.26 17.87
802.11n-HT20 140 5700 21.25 17.84
802.11n-HT20 144 5720 21.36 17.93
802.11n-HT20 149 5745 21.30 17.88
802.11n-HT20 157 5785 21.25 17.92
802.11n-HT20 165 5825 21.36 17.86
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= ﬂ y Report No.: 1703TW1601-U4

Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth

(MH2z) (MHz) (MHz)

802.11n-HT40 38 5190 40.14 36.36
802.11n-HT40 46 5230 40.34 36.34
802.11n-HT40 54 5270 40.10 36.33
802.11n-HT40 62 5310 39.86 36.26
802.11n-HT40 102 5510 39.69 36.37
802.11n-HT40 110 5550 39.88 36.32
802.11n-HT40 118 5590 39.77 36.26
802.11n-HT40 134 5670 39.82 36.34
802.11n-HT40 151 5755 39.67 36.35
802.11n-HT40 159 5795 39.99 36.33
802.11ac-VHTS80 42 5210 81.10 75.65
802.11ac-VHTS80 58 5290 80.92 75.68
802.11ac-VHTS80 106 5530 81.47 75.72
802.11ac-VHTS80 122 5610 80.98 75.91
802.11ac-VHTS80 138 5690 81.45 75.70
802.11ac-VHTS80 155 5775 81.20 75.72
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Report No.: 1703TW1601-U4

Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth
(MH2z) (MHz) (MHz)
Ant 2

802.11a 36 5180 21.58 16.77
802.11a 44 5220 21.67 16.81
802.11a 48 5240 21.15 16.68
802.11a 52 5260 21.35 16.77
802.11a 60 5300 21.17 16.76
802.11a 64 5320 21.09 16.72
802.11a 100 5500 20.83 16.64
802.11a 116 5580 20.81 16.74
802.11a 120 5600 21.35 16.73
802.11a 140 5700 20.99 16.75
802.11a 144 5720 21.20 16.73
802.11a 149 5745 21.34 16.72
802.11a 157 5785 21.20 16.75
802.11a 165 5825 21.50 16.74
802.11n-HT20 36 5180 21.42 17.86
802.11n-HT20 44 5220 21.86 17.90
802.11n-HT20 48 5240 21.46 17.80
802.11n-HT20 52 5260 21.41 17.82
802.11n-HT20 60 5300 21.47 17.88
802.11n-HT20 64 5320 21.49 17.93
802.11n-HT20 100 5500 21.43 17.92
802.11n-HT20 116 5580 21.42 17.83
802.11n-HT20 120 5600 21.25 17.88
802.11n-HT20 140 5700 21.65 17.86
802.11n-HT20 144 5720 21.34 17.90
802.11n-HT20 149 5745 21.50 17.88
802.11n-HT20 157 5785 21.50 17.88
802.11n-HT20 165 5825 21.30 17.90
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Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth

(MH2z) (MHz) (MHz)

802.11n-HT40 38 5190 39.92 36.37
802.11n-HT40 46 5230 39.89 36.35
802.11n-HT40 54 5270 39.61 36.40
802.11n-HT40 62 5310 39.68 36.32
802.11n-HT40 102 5510 39.72 36.34
802.11n-HT40 110 5550 36.54 36.40
802.11n-HT40 118 5590 39.99 36.37
802.11n-HT40 134 5670 40.03 36.34
802.11n-HT40 142 5710 39.96 36.34
802.11n-HT40 151 5755 40.30 36.31
802.11n-HT40 159 5795 39.77 36.36
802.11ac-VHTS80 42 5210 81.49 75.54
802.11ac-VHTS80 58 5290 82.08 75.81
802.11ac-VHTS80 106 5530 81.28 75.85
802.11ac-VHTS80 122 5610 80.76 75.74
802.11ac-VHTS80 138 5690 81.60 75.73
802.11ac-VHTS80 155 775 81.07 75.72

FCC ID: 2ALS8VAS0EC Page Number: 22 of 337




Report No.: 1703TW1601-U4

802.11a 26dB Bandwidth & 99% Bandwidth - Ant 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)
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Channel 116 (5580MHz)
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Channel 157 (5785MHz)

Channel 165 (5825MHz)
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802.11n-HT20 26dB Bandwidth & 99% Bandwidth - Ant 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)

Fade e vwie
By F o B

"
Ref 7550 o8

Cormes Freg.
£ H000000K G

Occunled Bandwidih Total Power .9 dBm

17.918 MHz
41250 kHx 0n.00 %
2140 W4z -20.00 4B

Traewmnst Frog Ercoe

x dB Bandwicah

D e R

Fade s vwie

Fivg 8 rmomooe bu
P e B A

Cormee Freq

Gpan 40 Vet

Occuoled Bandwidih 0 0 2.6 dBm

17.888 MHz
“1B.H6 kb os0e %
21,64 Wiz 28,00 40

Traewmnst Frog Erce

x dB Bandwiah

st §ovg 830000008 3 Rade e v
Vot B

o
B o

" .
Ref 7550 oBen

Cormer Freg
200000 G

[Cerer 534 GMz
R BW 200 sMr

Occunled Bandwidih Total Power MA dBm
17.883 MHz

~35.452 hHx on00 %

21,2194z -20.00 40

Tramnst Frog Eroe

x dB Bandwiah

"
Ref 7550 tBen

Cornes Freg
825000005 G

[Certer 5,38 GMz

Gpan 40 Vet
Res BW 200 M1 i

Bavep e
Occuoled Bandwidih 0 d8m
17.896 MHz
14534 kb on00 %
21,08 Wiz 28,00 40

Traewnst Frog Erroe
x 4B Bandwich

Channel 60 (5300MHz)

D e L bl

Rl 3550 cBen

Cormes Freg.
200000008 Ghee

[Comter 5.3 GHe

R BW 200 kM1
Occunled Bandwidih Total Power 19.5 dBm

17.850 MHz

Traewmrsl Frog Erroe ~32648 ki OEW Foww nms

x B Bandwiah 21.33 Wy »dn -28.00 40

Cormes Freq
320000008 G

[Comter 537 GNz

VAW 020 ki
Occuoled Bandwidth otal Power
17.906 MHz

25288 Wz ouwW Foaw nms
21.70 Wz ¥ dB ~28.00 a0

Trawmersl Frog Erroe

x dB Bandwiah

FCC ID: 2ALS8VAS0EC

Page Number: 26 of 337




Report No.: 1703TW1601-U4

Channel 116 (5580MHz)
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Channel 157 (5785MH2z)

Channel 165 (5825MHz)
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802.11n-HT40 26dB Bandwidth & 99% Bandwidth - Ant 1

Channel 38 (5190MHz) Channel 46 (5230MHz)
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Channel 134 (5670MHz)
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802.11ac-VHTS80 26dB Bandwidth & 99% Bandwidth - Ant 1

Channel 42 (5210MHz)

Channel 58 (5290MHz)
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802.11a 26dB Bandwidth & 99% Bandwidth - Ant 2

Channel 36 (5180MHz)

Channel 44 (5220MHz)
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Channel 116 (5580MHz)

D e R el

wst Fieq 00000008 G40

Fioe

el Dy &
el 3550 cBen

VAW 020 ki
Occuoled Bandwidth Total Powes
16.640 MHz

Trawmersl Frog Erroe A0 652 hHx OEW Foww
x 4B Bandwiah 0.1 My »dn

Corme Freg.
8 5000000 Ghee

Gpan 40 Vet
Sweep * el

131 dBm

D e R el

Hol Dyt 54 48
el 35,50 cBen

Res BW 200 kM1 TVRW 020 kur

Occuoled Bandwidih Total Power

16.735 MHz

Trarwnst Frog Brroe 12220 khx
x B Bandwiah 0.0 Wy

D R L

@t | ivq 800000008 Jbu
Ve B

Fade e vww

B o

Mol Dy &
Ref 7550 oBen

[Comter 5.5 GNe
WRes BW 200 kM1
Occuoled Bandwidih Total Power
16.725 MHz
Traewmnst Frog Bror 30287 W ouwW Foaw
x B Bandwicah 210w »di

Cermes e
$.80000000% G

Gpan 40 Vet
Swvep el

17.7 dBm

osoe s
-20.00 40

D R

Fade e vww

L

Haf Dyt £4 48
Ref 7550 tBen

Gpan 40 Vet
TVRW 020 KMy Swavep ' el

Occuoled Bandwidih Total Power

16.751 MHz

Traowmnst Frog Eroe ~35.588 khx
x B Bandwich 20,09 Wiy -24.00 40

i

"
Ref 7550 oBen

TVRW 020 KMy
Occunled Bandwidih otal Power
16,726 MHz

Trarwmnsl Frog Brror ~30.045 khx OEW Foww
x dB Bandwicah 21.20 W; »di

Cormes Freg
700000 G

Gpan 40 Vet
Bavep e

17.2 dBm

nms
-28.00 a0

"
Ref 7550 o8

Corner P
20000000 Ghee

Gpan 40 Vet
Bavep T e

Occunled Bandwidih Total Power 176 dBm

16.716 MHz

Trarmnst Frog Eroe S872 hx mnms
x dB Bandwiah 21,34 Wy -4 .00 40

FCC ID: 2ALS8VAS0EC

Page Number: 33 of 337




NRT:

Report No.: 1703TW1601-U4

Channel 157 (5785MHz)

Channel 165 (5825MHz)
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802.11n-HT20 26dB Bandwidth & 99% Bandwidth - Ant 2

Channel 36 (5180MHz)

Channel 44 (5220MHz)
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Channel 116 (5580MHz)
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Channel 157 (5785MH2z)

Channel 165 (5825MHz)

Santer Fivg 8 Mm0000 B4
g P B g wy
-

[Comter 5785 Gite Gpan 40 Metoll

WRes BW 200 sMr TVRW 020 My Barep
Occunled Bandwidih Total Power 175 dBm
17.883 MHz

Trarwmnsl Frog Brror S2033 kM OEW Foww
x dB Bandwicah 21,50 W *di

Conton Foeg S 023000008 D00
Ty Fowe Bt o
-

Gpan 40 Vet
TYRW 620 kir Sweep * el

Occuoled Bandwidih Total Power 16.8 dBm

17.896 MHz

A5 khx ouwW Foww

21.30 W »di

FCC ID: 2ALS8VAS0EC

Page Number: 37 of 337




Report No.: 1703TW1601-U4

802.11n-HT40 26dB Bandwidth & 99% Bandwidth - Ant 2

Channel 38 (5190MHz)

Channel 46 (5230MHz)
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Channel 134 (5670MHz)
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802.11ac-VHT80 26dB Bandwidth & 99% Bandwidth - Ant 2
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Channel 58 (5290MHz)
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7.3. 6dB Bandwidth Measurement

7.3.1. Test Limit

The minimum 6dB bandwidth shall be at least 500 kHz.
7.3.2. Test Procedure used

KDB 789033 D02v01r03 - Section C.2

7.3.3. Test Setting

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.

© N oo g > w N oPRE

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

EUT
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7.3.5. Test Result

Product VA50EC Test Engineer Kevin Ker
Test Site SR2 Test Date 2017/04/05
Test Item 6dB Bandwidth Antenna Model No. | ' ua-band Omni
Directional Antenna
Test Mode Channel No. Frequency | 6dB Bandwidth Limit Result
(MHz) (MHz) (MHz)
Ant 1
802.11a 149 5745 16.39 =05 Pass
802.11a 157 5785 16.39 >0.5 Pass
802.11a 165 5825 16.37 =205 Pass
802.11n-HT20 149 5745 17.61 =05 Pass
802.11n-HT20 157 5785 17.66 =05 Pass
802.11n-HT20 165 5825 17.64 =205 Pass
802.11n-HT40 151 5755 36.40 =205 Pass
802.11n-HT40 159 5795 36.35 =05 Pass
802.11ac-VHTS80 155 5775 75.54 =05 Pass
Ant2
802.11a 149 5745 16.39 =205 Pass
802.11a 157 5785 16.40 205 Pass
802.11a 165 5825 16.42 =205 Pass
802.11n-HT20 149 5745 17.61 =05 Pass
802.11n-HT20 157 5785 17.59 205 Pass
802.11n-HT20 165 5825 17.61 =05 Pass
802.11n-HT40 151 5755 36.32 =205 Pass
802.11n-HT40 159 5795 36.37 205 Pass
802.11ac-VHTS80 155 5775 75.33 205 Pass

FCC ID: 2ALS8VAS0EC Page Number: 42 of 337



IA Report No.: 1703TW1601-U4

802.11a 6dB Bandwidth - Ant 1

Channel 149 (5745MHz) Channel 157 (5785MHz)
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802.11n-HT20 6dB Bandwidth - Ant 1

Channel 149 (5745MHz)

Channel 157 (5785MHz)
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802.11ac-VHT80 6dB Bandwidth - Ant 1
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802.11a 6dB Bandwidth - Ant 2

Channel 149 (5745MHz)

Channel 157 (5785MHz)
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802.11n-HT20 6dB Bandwidth - Ant 2

Channel 149 (5745MHz)

Channel 157 (5785MHz)
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7.4. Operation Frequency Range of 26dBc Bandwidth Measurement

7.4.1.Test Limit

For transmitters operating in the band 5150-5250 MHz, all emissions outside the band 5150-5350
MHz shall not exceed -27dBm/MHz e.i.r.p. However, any unwanted emissions that fall into the band

5250-5350 MHz must be 26 dBc, when measured using a resolution bandwidth between 1 and 5% of

the occupied bandwidth, above 5.25 GHz.
7.4.2.Test Procedure used

N/A

7.4.3.Test Setting

Set center frequency to the nominal EUT channel center frequency.
Span = 1.5 times to 5.0 times the OBW.
RBW =1 % to 5 % of the OBW.

Detector = Peak.

1

2

3

4. VBW 23 x RBW.
5

6. Trace mode = max hold.
7

Allow the trace to stabilize and set the spectrum analyzer marker to the highest level of the
displayed trace (this is the reference value).
8. Determine the “-26 dB down amplitude” using [(reference value) — 26].

9. Using the marker function of the instrument to show 5250MHz frequency level.

7.4.4. Test Setup
Spectrum Analyzer

s =N
‘e
v -.;' ::_: " ARt EUT:
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7.45. Test Result

Product VA50EC Test Engineer Kevin Ker
Test Site SR2 Test Date 2017/04/17
Test Item Operation Frequency Range of 26dBc Bandwidth Measurement
Test Mode Channel No. Frequency Result
(MHz)
802.11a 48 5240 Pass
802.11n-HT20 48 5240 Pass
802.11n-HT40 46 5230 Pass
802.11ac-VHTS80 42 5210 Pass

802.11a - Channel 48 (5240MHz)

802.11n-HT20 - Channel 48 (5240MHz)

Sl Wyt A

Mg Tgpa: RMS
gt > 0TI

Covdaw Freg
5 24000000C Gtz

Ve———
| WanFreg
* rERex0 0N |

| Stupriey
2200000006 G

ICermar 5.26000 GHa i o
PRes BW 200 kH2 FVEW K20t Fre

Sleavaoneui

(o

A Sy M -

ICermer 5,74000 GNy
FRes BW 200 kM2

SScva~orauni

R CPawt 08 32
Ref 20.50 dBm

SVEW 820 kst Sweep 1333 s (2001 pial :
1

Ay Tape: VS
Tag Powe m ke > W

Ay . ot Arsasba i, 5 330000000 Gtz

w,.v..m&.«h«-ﬁ/

\Cermar 51008 Gra
PRes BW 439 kH2

Sleavsoneui’

ICerner 571200 GNy

FRes W 120 kM2

Sdvavarauni i

Span 121.7 Muali

SVEW 2.4 M Sweep 1087 s (2001 pis ) :
|
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7.5. Output Power Measurement

7.5.1. Test Limit

For FCC Power Measurement Limit

For client operating in the band 5.15-5.25 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 250mW.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW (23.98dBm) or 11dBm +10 log
(26dB BW).

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of

operation shall not exceed 1 W (30dBm).

If transmitting antennas of directional gain greater than 6dBi are used, the maximum conducted
output power shall be reduced by the amount in dB that the directional gain of the antenna exceeds

6dBi.

For IC Power Measurement Limit

For the band 5.15-5.25 GHz, the maximum e.i.r.p. shall not exceed 200 mW (23.01dBm) or 10 +
10*log10 B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power shall not
exceed 250 mW (23.98dBm) or 11 + 10 log10 B, dBm, whichever power is less. The maximum e.i.r.p.
shall not exceed 1.0 W (30dBm) or 17 + 10 log10 B, dBm, whichever power is less. B is the 99%
emission bandwidth in MHz.

For the 5.725-5.85 GHz band, the maximum conducted output power shall not exceed 1 W.

If transmitting antennas of directional gain greater than 6dBi are used, the maximum conducted
output power shall be reduced by the amount in dB that the directional gain of the antenna exceeds

6dBi.
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EIRP Limit Calculation as below:

For 5150-5250MHz
802.11a: 10 + 10 logio (16.81MHz) = 22.26dBm < 23.01dBm;
802.11n-HT20: 10 + 10 log1o (17.92MHz) = 22.53dBm < 23.01dBm;
802.11n-HT40/ ac-VHTS80: 10 + 10 logio B > 23.01dBm;

For 5250-5350MHz, 5470-5725MHz
802.11a: 17 + 10 logio (16.79MHz) = 29.27dBm < 30dBm;
802.11n-HT20: 17 + 10 log1o (17.93MHz) = 29.54dBm < 30dBm);
802.11n-HT40/ac-VHT80: 10 + 10 logio B > 30dBm;

Max Conducted Output Power Limit Calculation as below:

For 5250-5350MHz, 5470-5725MHz
802.11a: 11 + 10 log10 (16.79MHz) = 23.26dBm < 23.98dBm;
802.11n-HT20: 11 + 10 log10 (17.93MHz) = 23.53dBm < 23.98dBm;
802.11n-HT40/ac-VHT80: 11 + 10 log10 B > 23.98dBm;

7.5.2. Test Procedure Used

KDB 789033 D02v01r03 - Section E) 3) b) Method PM-G
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7.5.3. Test Setting

Average power measurements were perform only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements

were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to

obtain the final measured average power.

7.5.4. Test Setup

Aronuator
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7.5.5. Test Result

Product VA50EC Test Engineer Kevin Ker
Test Site SR2 Test Date 2017/04/11
Test Item Output Power
802.11a - Antl
Average Power Required
Channel |Frequency
For different Data Rate (Mbps) Limit
No. (MHz)
6 9 12 18 24 36 48 54 | (dBm)
36 5180 14.99 -- -- -- -- -- -- -- <2398
44 5220 15.01 14.94 14.88 14.77 12.21 11.96 11.95 10.75 <23.98
48 5240 14.81 -- -- -- -- -- -- -- <23.98
52 5260 13.15 -- -- -- -- -- -- -- <23.98
60 5300 13.45 13.27 13.28 13.14 11.82 11.63 11.62 10.49 <23.98
64 5320 13.39 -- -- -- -- -- -- -- <23.98
100 5500 12.57 -- -- -- -- -- -- -- <23.98
116 5580 12.67 12.49 12.33 12.2 10.76 10.66 10.51 9.58 <23.98
120 5600 12.67 12.58 12.38 12.19 10.89 10.52 10.47 9.6 <23.98
140 5700 12.2 -- -- -- -- -- -- -- <23.98
144 5720 11.87 -- -- -- -- -- -- -- <23.98
149 5745 13.11 -- -- -- -- -- -- -- <30
157 5785 12.71 12.53 12.52 12.38 10.5 10.16 10.11 9.07 <30
165 5825 12.31 -- -- -- -- -- -- -- <30
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802.11a — Ant2

Channel |Frequency Average Power Required
No. (MH2) For different Data Rate (Mbps) Limit
6 9 12 18 24 36 48 54 | (dBm)
36 5180 14.04 -- -- -- - - - - <23.98
44 5220 13.99 | 13.93 | 13.83 | 13.78 | 10.72 | 10.36 | 10.28 9.31 <23.98
48 5240 14.13 -- -- -- - - - - <23.98
52 5260 12.64 -- - - - - - - <23.98
60 5300 1291 | 12.74 | 12.47 | 12.35 | 10.78 | 10.56 | 10.53 9.38 <23.98
64 5320 12.99 -- -- -- - - - - <23.98
100 5500 13.08 -- -- -- - - - - <23.98
116 5580 13.05 | 1298 | 1295 | 12.65 | 10.94 | 10.81 | 10.75 9.64 <23.98
120 5600 12.8 1281 | 12.64 | 1251 | 10.84 | 10.64 | 10.55 9.46 <23.98
140 5700 12.27 - - - - - - - <23.98
144 5720 11.87 -- -- -- - - - - <23.98
149 5745 12.34 -- -- -- - - - - <30
157 5785 11.71 | 11.83 11.8 11.53 9.59 2.k 9.41 8.18 <30
165 5825 11.23 -- -- -- -- -- - - <30

FCC ID: 2ALS8VAS0EC

Page Number: 55 of 337




Report No.: 1703TW1601-U4

802.11n-20M - Ant1l

Channel |Frequency Average Power Required
No. (MH2) For different Data Rate (Mbps) Limit
MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15 | (dBm)
36 5180 | 14.92 - - - - - - - <23.98
44 5220 | 14.88 | 14.66 | 14.66 | 12.12 | 12.02 | 11.89 | 10.79 | 10.69 | <23.98
48 5240 | 14.91 - - - - - - - <23.98
52 5260 | 13.12 - - - - = - - <23.98
60 5300 | 13.24 | 13.12 | 13.06 | 11.67 | 11.56 | 11.34 | 10.42 | 9.45 | <23.98
64 5320 | 13.27 - - - - = - - <23.98
100 5500 | 12.49 - - - - - - - <23.98
116 5580 | 12.46 | 12.26 | 12.24 | 10.88 | 10.75 | 1053 | 9.61 | 855 | <2398
120 5600 | 12.47 | 12.21 | 12.17 | 10.85 | 10.62 | 10.35 | 9.56 | 8.46 | <23.98
140 5700 | 11.96 - - - - - - - <23.98
144 5720 11.8 - - - - - - - <23.98
149 5745 | 12.79 = = = = = - - <30
157 5785 | 12.47 | 12.41 | 1229 | 1043 | 10.21 | 10.14 | 9.02 | 7.83 <30
165 5825 | 12.21 = = = = = - - <30
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802.11n-20M — Ant2

Average Power Required
Channel |Frequency

No. (MH2) For different Data Rate (Mbps) Limit

MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15 | (dBm)
36 5180 13.97 -- -- -- -- -- -- -- <23.98
44 5220 14.04 | 1393 | 13.74 | 10.78 | 10.39 | 10.18 9.3 9.18 <23.98
48 5240 13.96 -- -- - - - - - <23.98
52 5260 12.59 -- -- -- -- - -- -- <23.98
60 5300 12.68 | 12.58 | 12.44 | 10.79 | 10.54 | 10.45 9.49 8.54 <23.98
64 5320 12.63 -- -- -- -- - -- -- <23.98
100 5500 13.05 -- -- -- -- -- -- -- <23.98
116 5580 12.84 | 1269 | 1254 | 11.22 | 10.79 | 10.58 9.63 8.34 <23.98
120 5600 12.71 | 12.62 | 12.45 | 10.86 | 10.78 | 10.67 9.61 8.4 <23.98
140 5700 12.1 -- -- -- - - - - <23.98
144 5720 12.04 -- - - - - - - <23.98
149 5745 12.36 = -- -- -- -- -- -- <30
157 5785 11.61 115 11.45 9.74 9.46 9.31 8.12 7.23 <30
165 5825 10.93 = = -- -- -- -- -- <30
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802.11n-20M — An1+Ant2

Average Power Required
Channel [Frequency

No. (MH2) For different Data Rate (Mbps) Limit

MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15 | (dBm)
36 5180 17.48 - -- -- -- -- -- -- <23.98
44 5220 1749 | 17.32 | 17.23 | 1451 | 1429 | 14.13 | 13.12 | 13.01 | <23.98
48 5240 17.47 - - - - - - - <23.98
52 5260 15.87 -- -- - - -- -- -- <23.98
60 5300 1598 | 15.87 | 15.77 | 14.26 | 14.09 | 13.93 | 1299 | 12.03 | <23.98
64 5320 15.97 -- -- - - -- -- -- <23.98
100 5500 15.79 - -- -- - -- -- -- <23.98
116 5580 15.66 | 1549 | 1540 | 14.06 | 13.78 | 1357 | 12.63 | 11.46 | <23.98
120 5600 15.60 | 1543 | 1532 | 13.87 | 13.71 | 1352 | 12.60 | 11.44 | <23.98
140 5700 15.04 -- - - - - - - <23.98
144 5720 14.93 - - - - - - - <23.98
149 5745 15.59 = -- -- - -- -- -- <30
157 5785 15.07 | 1499 | 1490 | 13.11 | 12.86 | 12.76 | 11.60 | 10.55 <30
165 5825 14.63 = = -- -- -- -- -- <30
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802.11n-40M - Antl

Average Power Required
Channel |Frequency

No. (MH2) For different Data Rate (Mbps) Limit

MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15 | (dBm)
38 5190 12.44 -- -- -- -- - - - <23.98
46 5230 12.42 | 12.27 | 12.01 | 11.83 | 11.75 | 11.69 | 1157 | 11.38 | <23.98
54 5270 11.86 -- -- -- -- - -- -- <23.98
62 5310 12.09 | 11.86 | 11.69 | 11.33 | 11.27 | 11.18 | 10.99 | 10.83 | =23.98
102 5510 11.63 -- -- -- -- - - - <23.98
110 5550 11.61 | 1148 | 11.22 | 11.09 | 10.96 | 10.82 | 10.71 | 10.52 | =23.98
118 5590 1145 | 11.26 | 11.14 | 10.97 | 10.82 | 10.76 | 10.68 10.5 <23.98
134 5670 11.21 -- -- -- -- - - - <23.98
142 5710 11.02 -- -- -- - - - - <23.98
151 5755 11 -- -- -- - - -- -- <30
159 5795 10.55 | 10.41 | 10.24 | 10.19 9.96 9.84 9.75 9.58 <30

802.11n-40M - Ant2
Average Power Required
Channel |Frequency

No. (MH2) For different Data Rate (Mbps) Limit

MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15 | (dBm)
38 5190 11.87 -- -- -- - - - - <23.98
46 5230 11.72 | 11.59 | 11.45 | 11.39 | 11.21 | 10.97 | 10.82 | 10.66 | <23.98
54 5270 11.57 -- -- -- - - - - <23.98
62 5310 11712 | 1156 | 11.39 | 11.32 | 11.17 | 10.94 | 10.68 | 10.55 | =23.98
102 5510 11.19 -- -- -- -- - - - <23.98
110 5550 11.17 | 1099 | 10.83 | 10.61 | 10.46 | 10.33 | 10.27 | 10.12 | <23.98
118 5590 11.14 | 10.88 | 10.72 | 10.51 | 10.39 | 10.23 | 10.15 | 10.01 | =23.98
134 5670 10.64 - - - - - - - <23.98
142 5710 10.23 -- -- -- - - - - <23.98
151 5755 10.16 -- -- -- - - - - <30
159 5795 9.56 9.43 9.29 9.21 8.99 8.78 8.67 8.42 <30
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802.11n-40M - Ant1+Ant2

Average Power Required
Channel [Frequency
For different Data Rate (Mbps) Limit
No. (MHz)
MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15 | (dBm)
38 5190 15.17 -- -- -- -- -- -- -- <23.98
46 5230 15.09 14.95 14.75 14.63 14.50 14.36 14.22 14.05 | =23.98
54 5270 14.73 - -- -- -- -- -- -- <23.98
62 5310 14.91 14.72 14.55 14.34 14.23 14.07 13.85 13.70 | <23.98
102 5510 14.43 -- -- -- -- -- -- -- <23.98
110 5550 14.41 14.25 14.04 13.87 13.73 13.59 13.51 13.33 | =23.98
118 5590 14.31 14.08 13.95 13.76 13.62 13.51 13.43 13.27 | <23.98
134 5670 13.94 -- -- -- -- -- -- -- <23.98
142 5710 13.65 - -- -- -- -- -- -- <23.98
151 5755 13.61 -- -- -- -- -- -- -- <30
159 5795 13.09 12.96 12.80 12.74 12.51 12.35 12.25 12.05 <30
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802.11ac-80M - Antl

Average Power Required
Channel|Frequency
For different Data Rate (Mbps) Limit
No. (MHz)
MCSO0 | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7 |MCS8 |MCS9 | (dBm)
42 5210 1158 |11.14 | 10.77 | 11.04 | 10.66 | 10.43 | 10.38 | 10.42 | 10.18 | 10.22 <24
58 5290 10.99 | 10.61 | 10.32 | 10.55 | 10.1 | 9.94 | 9.91 | 9.85 | 9.71 | 9.66 <24
106 5530 10.68 | 10.41 | 10.05 | 10.18 | 9.9 9.74 | 9.62 | 955 | 947 | 9.45 <24
122 5610 10.73 | 10.34 | 10.07 | 10.18 | 9.87 | 9.68 | 9.56 | 9.59 | 9.42 | 9.38 <24
138 5690 10.26 -- -- -- -- - -- -- -- -- <24
155 5775 993 | 958 | 9.32 | 942 | 9.08 | 8.89 | 882 | 8.83 | 865 | 855 <30
802.11ac-80M - Ant2
Average Power Required
Channel|Frequency
For different Data Rate (Mbps) Limit
No. (MHz)
MCSO0 |MCS1 |[MCS2 |MCS3 | MCS4 | MCS5 |MCS6 | MCS7 |MCS8 |MCS9 | (dBm)
42 5210 11.06 | 10.61 | 10.26 | 10.48 | 10.22 | 10.05 | 9.79 | 9.86 | 9.64 | 9.77 <24
58 5290 10.78 { 10.44 | 10.09 | 10.31| 9.94 | 9.78 | 9.68 | 9.61 | 9.41 | 9.46 <24
106 5530 10.41110.06| 9.83 | 9.89 | 954 | 9.32 | 9.29 | 9.35 | 9.09 9.1 <24
122 5610 10.21| 9.84 | 949 | 963 | 941 | 9.14 | 9.07 | 9.06 | 8.96 | 8.98 <24
138 5690 9.67 -- -- -- -- - -- -- -- -- <24
155 5775 888 | 864 | 825 | 846 | 8.19 | 805 | 7.97 8 7.82 | 7.71 <30
802.11ac-80M — Ant1+Ant2
Average Power Required
Channel|Frequency
For different Data Rate (Mbps) Limit
No. (MHz)
MCSO0 |MCS1 |MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7 |MCS8 |[MCS9 | (dBm)
42 5210 14.34 {1 13.89 | 13.53 | 13.78 | 13.46 | 13.25 | 13.11 | 13.16 | 14.34 | 13.89 <24
58 5290 13.90 | 13.54 | 13.22 | 13.44 | 13.03 | 12.87 | 12.81 | 12.74 | 13.90 | 13.54 <24
106 5530 13.56 | 13.25|12.95| 13.05|12.73 | 12.55 | 12.47 | 12.46 | 13.56 | 13.25 <24
122 5610 13.49|13.11|12.80 | 12.92 | 12.66 | 12.43 | 12.33 | 12.34 | 13.49 | 13.11 <24
138 5690 12.99 -- -- -- -- - -- -- -- -- <24
155 5775 12.45|12.15|11.83|11.98|11.67 | 11.50 | 11.43 | 11.45 | 12.45 | 12.15 <30
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For FCC Bands (UNII-2A & UNII-2C & UNII-3) & IC Bands (UNII-1 & UNII-2A & UNII-2C & UNII-3)

Test Mode | Channel Freq. Average Total Average EIRP EIRP Result
No. (MHz) Power Average (Power Limit| (dBm) Limit
(dBm) Power (dBm) (dBm)
(dBm)

Ant 1
1la 36 5180 14.99 14.99 <23.01 11.94 <22.26 Pass
1la 44 5220 15.01 15.01 <23.01 11.96 <22.26 Pass
1la 48 5240 14.81 14.81 <23.01 11.76 <22.26 Pass
1la 52 5260 13.15 13.15 <23.98 10.08 <29.27 Pass
1la 60 5300 13.45 13.45 <23.98 10.38 <29.27 Pass
1la 64 5320 13.39 13.39 <23.98 10.32 <29.27 Pass
1la 100 5500 12.57 12.57 <23.98 9.04 <29.27 Pass
1la 116 5580 12.67 12.67 <23.98 9.14 <29.27 Pass
1la 120 5600 12.67 12.67 <23.98 9.14 <29.27 Pass
1la 140 5700 12.2 12.2 <23.98 8.67 <29.27 Pass
1la 144 5720 11.87 11.87 <23.98 8.34 <29.27 Pass
1la 149 5745 13.11 13.11 <30 9.72 <36.00 Pass
1la 157 5785 12.71 12.71 <30 9.32 <36.00 Pass
1la 165 5825 1231 12.31 <30 8.92 <36.00 Pass

Ant 2
1la 36 5180 14.04 14.04 <23.01 11 <22.26 Pass
1la a4 5220 13.99 13.99 <23.01 10.95 <22.26 Pass
1la 48 5240 14.13 14.13 <23.01 11.09 <22.26 Pass
1la 52 5260 12.64 12.64 <23.98 9.63 <29.27 Pass
1la 60 5300 12.91 12.91 <23.98 9.9 <29.27 Pass
1la 64 5320 12.99 12.99 <23.98 9.98 <29.27 Pass
1la 100 5500 13.08 13.08 <23.98 10.01 <29.27 Pass
1la 116 5580 13.05 13.05 <23.98 9.98 <29.27 Pass
1la 120 5600 12.8 12.8 <23.98 9.73 <29.27 Pass
1la 140 5700 12.27 12.27 <23.98 9.2 <29.27 Pass
1la 144 5720 11.87 11.87 <23.98 8.8 <29.27 Pass
1la 149 5745 12.34 12.34 <30 9.11 <36.00 Pass
1la 157 5785 11.71 11.71 <30 8.48 <36.00 Pass
1la 165 5825 11.23 11.23 <30 8 <36.00 Pass
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Test Mode |Channel| Freq. Ant 1 Ant 2 Total Average EIRP EIRP Result
No. (MHz) | Average | Average | Average Power (dBm) Limit
Power Power Power Limit (dBm)

@Bm) | (d@Bm) | @Bm) | (dBm)

Antl1+2

11n-HT20 36 5180 14.92 13.97 17.48 <23.01 17.45 £22.53 Pass
11n-HT20 44 5220 14.88 14.04 17.49 <23.01 17.46 <22.53 Pass
11n-HT20 48 5240 14.91 13.96 17.47 <23.01 17.44 <22.53 Pass
11n-HT20 52 5260 13.12 12.59 15.87 < 23.98 15.84 <29.54 Pass
11n-HT20 60 5300 13.24 12.68 15.98 < 23.98 15.95 < 29.54 Pass
11n-HT20 64 5320 13.27 12.63 15.97 <23.98 15.94 < 29.54 Pass

11n-HT20 100 5500 12.49 13.05 15.79 < 23.98 15.50 <29.54 Pass

11n-HT20 116 5580 12.46 12.84 15.66 <23.98 15.37 £29.54 Pass

11n-HT20 120 5600 12.47 12.71 15.60 <23.98 15.31 £29.54 Pass

11n-HT20 140 5700 11.96 12.1 15.04 <23.98 14.75 £29.54 Pass
11n-HT20 144 5720 11.8 12.04 14.93 < 23.98 14.64 < 29.54 Pass
11n-HT20 149 5745 12.79 12.36 15.59 =30 15.29 < 36.00 Pass
11n-HT20 157 5785 12.47 11.61 15.07 <30 14.77 < 36.00 Pass
11n-HT20 165 5825 12.21 10.93 14.63 < 30 14.33 < 36.00 Pass
11n-HT40 38 5190 12.44 11.87 15.17 £24 15.14 £23.01 Pass
11n-HT40 46 5230 12.42 11.72 15.09 <24 15.06 £23.01 Pass
11n-HT40 54 5270 11.86 11.57 14.73 24 14.70 £23.01 Pass
11n-HT40 62 5310 12.09 11.71 14.91 24 14.88 £23.01 Pass
11n-HT40 102 5510 11.63 11.19 14.43 24 14.14 < 30.00 Pass
11n-HT40 110 5550 11.61 11.17 14.41 <24 14.12 < 30.00 Pass
11n-HT40 118 5590 11.45 11.14 14.31 <24 14.02 < 30.00 Pass
11n-HT40 134 5670 11.21 10.64 13.94 <24 13.65 £23.01 Pass
11n-HT40 142 5710 11.02 10.23 13.65 24 13.36 £23.01 Pass
11n-HT40 151 5755 11 10.16 13.61 <30 13.31 < 36.00 Pass
11n-HT40 159 5795 10.55 9.56 13.09 < 30 12.79 < 36.00 Pass
1lac-VHT80 42 5210 11.58 11.06 14.34 24 14.31 £23.01 Pass
1lac-VHTS80 58 5290 10.99 10.78 13.90 <24 13.87 < 30.00 Pass
1lac-VHTS80 106 5530 10.68 10.41 13.56 <24 13.27 < 30.00 Pass
1lac-VHTS80 122 5610 10.73 10.21 13.49 =24 13.20 < 30.00 Pass
1lac-VHT80 138 5690 10.26 9.67 12.99 <24 12.70 < 30.00 Pass
1lac-VHT80 155 5775 9.93 8.88 12.45 <30 12.15 < 36.00 Pass
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For FCC band (UNII-1)

Test Mode | Channel Freq. Average Total Average EIRP EIRP Result
No. (MH2z) Power | Average Power (dBm) Limit
(dBm) Power Limit (dBm)
(dBm) (dBm)

Ant 1

1lla 36 5180 14.99 14.99 <23.98 11.94 <29.98 Pass

1lla 44 5220 15.01 15.01 <23.98 11.96 <29.98 Pass

11a 48 5240 14.81 1481 | <23.98 11.76 <29.98 Pass
Ant2

1la 36 5180 14.04 14.04 | <23.98 11 <29.98 Pass

11a 44 5220 13.99 13.99 | <2398 | 10.95 <29.98 Pass

1lla 48 5240 14.13 14.13 <23.98 11.09 <29.98 Pass
Test Mode |Channel| Freq. Ant 1 Ant 2 Total Average EIRP EIRP Result

No. |(MHz)| Average | Average | Average | Power (dBm) Limit
Power Power Power Limit (dBm)
(dBm) (dBm) (dBm) (dBm)
Ant1+2
11n-HT20 36 5180 14.92 13.97 17.48 <23.98 17.45 <29.98 Pass
11n-HT20 44 5220 14.88 14.04 17.49 <23.98 17.46 <29.98 Pass
11n-HT20 48 5240 14.91 13.96 17.47 <23.98 17.44 <29.98 Pass
11n-HT40 38 5190 12.44 11.87 15.17 <23.98 15.14 <29.98 Pass
11n-HT40 46 5230 12.42 11.72 15.09 <23.98 15.06 <29.98 Pass
11ac-VHT80 42 5210 11.58 11.06 14.34 <23.98 14.31 <29.98 Pass

Note 1: The Total Average Power (dBm) = 10*log{10nt 1 Average Power /10) 4] Q(Ant 2 Average Power /10)},
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7.6. Transmit Power Control

7.6.1. Test Limit

The U-NII device is required to have the capability to operate at least 6 dB below the mean EIRP
value of 30 dBm.

7.6.2. Test Procedure Used

KDB 789033 D02v01r03 - Section E) 3) b) Method PM-G

7.6.3. Test Setting

Average power measurements were perform only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements
were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to

obtain the final measured average power.

7.6.4. Test Setup

Aroruatr
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7.6.5. Test Result

A TPC mechanism is not required for systems with an e.i.r.p. of less than 500 mW.
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7.7. Power Spectral Density Measurement

7.7.1. Test Limit

For FCC Power Spectral Density Limit

For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 megahertz band.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band.

For the band 5.725-5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in any
500-kHz band.

If transmitting antennas of directional gain greater than 6dBi are used, the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.
For IC Power Spectral Density Limit

For the band 5.15-5.25 GHz, the e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz
band.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the power spectral density shall not exceed 11
dBm in any 1.0 MHz band.

For the 5.725-5.85 GHz band, the power spectral density shall not exceed 30 dBm in any 500 kHz
band.

7.7.2. Test Procedure Used

KDB 789033 D02v01r03 - Section F
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7.7.3. Test Setting

Analyzer was set to the center frequency of the UNII channel under investigation
Span was set to encompass the entire 26dB EBW of the signal.

RBW = 1MHz, if measurement bandwidth of Maximum PSD is specified in 500 kHz,
RBW =100 kHz

VBW = 3MHz

Number of sweep points = 2 x (span / RBW)

Detector = power averaging (Average)

Sweep time = auto

© ©® N o g & w NPk

Trigger = free run

10. Use the peak search function on the instrument to find the peak of the spectrum and record its
value.

11. Add 10*log(1/x), where x is the duty cycle, to the measured power in order to compute the
average power during the actual transmission times (because the measurement represents an
average over both the on and off times of the transmission). For example, add 10*log(1/0.25) = 6 dB
if the duty cycle is 25 percent.

12. When the measurement bandwidth of Maximum PSD is specified in 500 kHz, add a constant

factor 10*log(500kHz/100kHz) = 7 dB to the measured result

7.7.4. Test Setup
Spectrum Analyzer

‘e
M- B
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7.7.5. Test Result

Product VA50EC Test Engineer Kevin Ker
Test Site SR2 Test Date 2017/04/05
Test Item Power Spectral Density

For FCC bands (UNII-2A & UNII-2C) & IC bands (UNII-1 & UNII-2A & UNII-2C)

Test Mode Data |Channel | Freq. PSD | Duty | Total | PSD Limit | EIRP EIRP | Result

Rate No. (MHz) | (dBm/ | Cycle | PSD ((dBm/MHz)| PSD PSD

(Mbps) MHz) | (%) | (dBm/ (dBm Limit

MHz) /MHz) (dBm

/IMHz)

Ant 1

1lla 6 36 5180 3.95 97 4.08 -- 1.03 <10 Pass
1lla 6 44 5220 3.47 97 3.60 -- 0.55 <10 Pass
1lla 6 48 5240 3.71 97 3.84 -- 0.79 <10 Pass
1lla 6 52 5260 1.76 97 1.89 <11 -1.18 -~ Pass
1la 6 60 5300 2.35 97 2.48 <11 -0.59 -- Pass
1la 6 64 5320 2.4 97 2.53 <11 -0.54 = Pass
1lla 6 100 5500 0.61 97 0.74 <11 -2.79 -- Pass
1la 6 116 5580 0.62 97 0.75 =11 -2.78 -- Pass
1la 6 120 5600 0.29 97 0.42 <11 -3.11 -- Pass
1lla 6 140 5700 0.5 97 0.63 <1 -2.90 -- Pass
1la 6 144 5720 0.62 97 0.75 =11 -2.78 -- Pass
11n-HT20 6.5 36 5180 3.4 97 3.53 -- 0.48 <10 Pass
11n-HT20 6.5 44 5220 3.69 97 3.82 -- 0.77 <10 Pass
11n-HT20 6.5 48 5240 3.63 97 3.76 -- 0.71 <10 Pass
11n-HT20 6.5 52 5260 1.63 97 1.76 11 -1.31 -- Pass
11n-HT20 6.5 60 5300 2.81 97 2.94 <11 -0.13 = Pass
11n-HT20 6.5 64 5320 2.02 97 2.15 <11 -0.92 = Pass
11n-HT20 6.5 100 5500 0.3 97 0.43 <11 -3.10 -- Pass
11n-HT20 6.5 116 5580 0.05 97 0.18 <11 -3.35 -- Pass
11n-HT20 6.5 120 5600 0.12 97 0.25 <11 -3.28 -- Pass
11n-HT20 6.5 140 5700 0.17 97 0.30 <11 -3.23 -- Pass
11n-HT20 6.5 144 5720 -0.26 97 -0.13 <11 -3.66 -- Pass
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Test Mode Data | Channel | Freq. PSD | Duty | Total | PSD Limit | EIRP EIRP | Result

Rate No. (MHz) | (dBm/ | Cycle | PSD |(dBm/MHz)| PSD PSD

(Mbps) MHz) (%) (dBm/ (dBm Limit

MHz) IMHZz) (dBm

IMHZz)

Ant 1

11n-HT40 135 38 5190 | -0.98 95 -0.76 -- -3.81 <10 Pass
11n-HT40 13.5 46 5230 -0.93 95 -0.71 -- -3.76 <10 Pass
11n-HT40 13.5 54 5270 -14 95 -1.18 <11 -4.25 == Pass
11n-HT40 13.5 62 5310 -1.35 95 -1.13 <11 -4.20 == Pass
11n-HT40 13.5 102 5510 -3.6 95 -3.38 =11 -6.91 -- Pass
11n-HT40 13.5 110 5550 -2.91 95 -2.69 <11 -6.22 -- Pass
11n-HT40 13.5 118 5590 -3.3 95 -3.08 <11 -6.61 -- Pass
11n-HT40 13.5 134 5670 -2.82 95 -2.60 =11 -6.13 -- Pass
11n-HT40 13.5 142 5710 -3.47 95 -3.25 =11 -6.78 -- Pass
11lac-VHT80 | 29.3 42 5210 -4.31 90 -3.85 -- -6.90 <10 Pass
1lac-VHT80 | 29.3 58 5290 | -5.28 90 -4.82 <1 -7.89 -- Pass
11lac-VHT80 | 29.3 106 5530 -7.23 90 -6.77 =11 -10.30 -- Pass
1lac-VHT80 | 29.3 122 5610 -6.65 90 -6.19 <11 -9.72 -- Pass
11lac-VHT80 | 29.3 138 5690 -7.12 90 -6.66 <11 -10.19 -- Pass
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Test Mode Data |Channel | Freq. PSD | Duty | Total | PSD Limit | EIRP EIRP | Result

Rate No. (MHz) | (dBm/ | Cycle | PSD |(dBm/MHz)| PSD PSD

(Mbps) MHz) (%) (dBm/ (dBm Limit

MHz) IMHZz) (dBm

IMHZz)

Ant 2

11a 6 36 5180 2.86 97 2.99 -- -0.05 <10 Pass
11a 6 44 5220 2.56 97 2.69 -- -0.35 <10 Pass
11a 6 48 5240 3.05 97 3.18 -- 0.14 <10 Pass
1l1a 6 52 5260 1.66 97 1.79 <11 -1.25 = Pass
11a 6 60 5300 1.73 97 1.86 =11 -1.18 -- Pass
11a 6 64 5320 1.84 97 1.97 =11 -1.07 -- Pass
11a 6 100 5500 1.13 97 1.26 <11 -1.78 -- Pass
11a 6 116 5580 1.01 97 1.14 <11 -1.90 -- Pass
11a 6 120 5600 0.59 97 0.72 =11 -2.32 -- Pass
11a 6 140 5700 0.5 97 0.63 <11 -2.41 -- Pass
1l1a 6 144 5720 -0.27 97 -0.14 <11 -3.18 -- Pass
11n-HT20 6.5 36 5180 2.32 97 2.45 -- -0.59 <10 Pass
11n-HT20 6.5 44 5220 1.86 97 1.99 -- -1.05 <10 Pass
11n-HT20 6.5 48 5240 2.78 97 291 -- -0.13 <10 Pass
11n-HT20 6.5 52 5260 1.36 97 1.49 <11 -1.55 = Pass
11n-HT20 6.5 60 5300 1.5 97 1.63 s11 -1.41 -- Pass
11n-HT20 6.5 64 5320 1.45 97 1.58 <11 -1.46 = Pass
11n-HT20 6.5 100 5500 1.09 97 1.22 <11 -1.82 -- Pass
11n-HT20 6.5 116 5580 0.17 97 0.30 =11 -2.74 -- Pass
11n-HT20 6.5 120 5600 0.1 97 0.23 =11 -2.81 -- Pass
11n-HT20 6.5 140 5700 0.14 97 0.27 <11 -2.77 -- Pass
11n-HT20 6.5 144 5720 0.27 97 0.40 =11 -2.64 -- Pass
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Test Mode Data | Channel | Freq. PSD | Duty | Total | PSD Limit | EIRP EIRP | Result

Rate No. (MHz) | (dBm/ | Cycle | PSD |(dBm/MHz)| PSD PSD

(Mbps) MHz) (%) (dBm/ (dBm Limit

MHz) IMHZz) (dBm

IMHZz)

Ant 2

11n-HT40 13.5 38 5190 -2.65 95 -2.43 -- -5.47 <10 Pass
11n-HT40 13.5 46 5230 -2.13 95 -1.91 - -4.95 <10 Pass
11n-HT40 13.5 54 5270 -2 95 -1.78 <11 -4.82 == Pass
11n-HT40 13.5 62 5310 -2.02 95 -1.80 <11 -4.84 == Pass
11n-HT40 13.5 102 5510 -2.9 95 -2.68 11 -5.72 -- Pass
11n-HT40 13.5 110 5550 -2.75 95 -2.53 <11 -5.57 -- Pass
11n-HT40 13.5 118 5590 -2.81 95 -2.59 <11 -5.63 -- Pass
11n-HT40 13.5 134 5670 -3.69 95 -3.47 11 -6.51 -- Pass
11n-HT40 13.5 142 5710 -3.01 95 -2.79 11 -5.83 -- Pass
11ac-VHT80 | 29.3 42 5210 -6.11 90 -5.65 -- -8.69 <10 Pass
1lac-VHT80 | 29.3 58 5290 | -5.39 90 -4.93 <11 -7.97 -- Pass
11ac-VHT80 | 29.3 106 5530 -6.02 90 -5.56 11 -8.60 -- Pass
11ac-VHT80 | 29.3 122 5610 -6.55 90 -6.09 <11 -9.13 -- Pass
1lac-VHT80 | 29.3 138 5690 | -6.36 90 -5.90 <11 -8.94 -- Pass

Note 1: When EUT duty cycle < 98%, the total PSD = Ant PSD (dBm/MHZz) + 10*log(1/duty cycle),
Note 2: EIRP PSD (dBm/MHz) = Total PSD (dBm/MHz) + Antenna Gain (dBi)
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For FCC bands (UNII-1)

Test Mode Data Rate| Channel Freq. [PSD (dBm/ Duty Cycle | Total PSD |[PSD Limit| Result
(Mbps) No. (MHz) MHz) (%) (dBm/ (dBm/
MHz) MHz)
Ant 1

1la 6 36 5180 3.95 97 4.08 <17 Pass

1la 6 44 5220 3.47 97 3.60 <17 Pass

1la 6 48 5240 3.71 97 3.84 <17 Pass
11n-HT20 6.5 36 5180 34 97 3.53 <17 Pass
11n-HT20 6.5 44 5220 3.69 97 3.82 <17 Pass
11n-HT20 6.5 48 5240 3.63 97 3.76 <17 Pass
11n-HT40 13.5 38 5190 -0.98 95 -0.76 <17 Pass
11n-HT40 13.5 46 5230 -0.93 95 -0.71 <17 Pass
11ac-VHT80 29.3 42 5210 -4.31 90 -3.85 <17 Pass

Ant 2

1lla 6 36 5180 2.86 97 2.99 <17 Pass

1la 6 44 5220 2.56 97 2.69 <17 Pass

1la 6 48 5240 3.05 97 3.18 <17 Pass
11n-HT20 6.5 36 5180 2.32 97 2.45 <17 Pass
11n-HT20 6.5 44 5220 1.86 97 1.99 <17 Pass
11n-HT20 6.5 48 5240 2.78 97 2.91 <17 Pass
11n-HT40 13.5 38 5190 -2.65 95 -2.43 <17 Pass
11n-HT40 13.5 46 5230 -2.13 95 -1.91 <17 Pass
11ac-VHT80 29.3 42 5210 -6.11 90 -5.65 <17 Pass

Note: Total PSD (dBm/MHz) = Ant PSD (dBm/MHz) + 10*log(1/duty cycle)
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For FCC bands (UNII-4)

Test Mode Data | Channel | Freq. PSD Duty |Constant|Total PSD| Limit Result
Rate No. (MHz) (dBm/ | Cycle | Factor (dBm/ (dBm/
(Mbps) 100kHz) | (%) 500kHz) | 500kHz)
Ant 1

1lla 6 149 5745 -7.16 97 7 -0.03 =30 Pass

1lla 6 157 5785 -7.19 97 7 -0.06 =30 Pass

lla 6 165 5825 -7.98 97 7 -0.85 <30 Pass
11n-HT20 6.5 149 5745 -7.58 97 7 -0.45 <30 Pass
11n-HT20 6.5 157 5785 -7.81 97 7 -0.68 <30 Pass
11n-HT20 6.5 165 5825 -8.43 97 7 -1.30 <30 Pass
11n-HT40 135 151 5755 -10.56 95 7 -3.34 <30 Pass
11n-HT40 13.5 159 5795 -10.39 95 7 -3.17 <30 Pass
11lac-VHT80 29.3 155 5775 -14.4 90 7 -6.94 <30 Pass

Ant 2

1lla 6 149 5745 -7.96 97 7 -0.83 <30 Pass

11a 6 157 5785 -8.15 97 7 -1.02 <30 Pass

1lla 6 165 5825 -8.95 97 7 -1.82 <30 Pass
11n-HT20 6.5 149 5745 -8.15 97 7 -1.02 <30 Pass
11n-HT20 6.5 157 5785 -8.83 97 7 -1.70 <30 Pass
11n-HT20 6.5 165 5825 -9.62 97 7 -2.49 <30 Pass
11n-HT40 135 151 5755 -11.76 95 7 -4.54 <30 Pass
11n-HT40 13.5 159 5795 -12.12 95 7 -4.90 <30 Pass
11lac-VHT80 29.3 155 5775 -14.94 90 7 -7.48 <30 Pass

Note: Total PSD (dBm/500kHz) = Ant PSD (dBm/100kHz) + 10*log(1/duty cycle) + Constant Factor.
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802.11a Power Spectral Density - Ant 1
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Channel 100 (5500MHz)

Channel 116 (5580MHz)

D

Bpon 4300 MH2

VNV 20 VDL Sweep 1067 rom (2001 po)

Cormes Freq
§ 0000000% G

e e ey —

5.5800) G2
B .0 Mve

Cerme Freg.
§52000000K Gae

I
St Frwg |
0000008 G- |

Step Preg
4 Emanace O

Bpon 4300 M2

VNV 20 VDL Sweep 1067 rom (2001 po)

Channel 120 (5600MHz)

e v ey

Bpon 4900 M2
Dweep 1067 rom (2001 po)

Conter 90000 Griz

ARen BW 10 MMe VSO0 W

oo Freg
000000 Gz

Conter 570000 Grix
ARen BW 10 MMe

Cormee Freg
A NLOXOXK oz

Bpon 4300 M2

VDWW 0 W Sweep 1067 rom (2001 pix),

Channel 144 (5720MHz)

P

Camwr Freqg 5 720000000 Giex

Rt O
Ret 20.53 AR

Bpon 4900 M2
Sweep 1067 rom (2001 po)

Conter 577000 Griz

ARex BW £.0 MMe VIV 20 W

720000008
i

St Frwg |
1300000008 G |

ShepPreg

P

Camwr Freq 5 745000000 Giex

Conter 574600 G2
ARen BW 200 kMe

vy e A
At e

Bl © e 3 6

Cermed Freg

8 21B000K% G
I
St Frwg |
LIB0000E G |

Stop Preg|

Bpon 4300 M2

VIV 200 kot Sweep 3067 rom (2001 pix),

FCC ID: 2ALS8VAS0EC

Page Number: 76 of 337




Report No.: 1703TW1601-U4

Channel 165 (5825MHz)
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802.11n-HT20 Power Spectral Density - Ant 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)

D e

Camwr Freq 5 130000030 Gier S Mo
o — g Fowe un
Bismlom * Bhlen. 30 o8

Ref 20.53 AR,

Conter 570000 Griz
ARen BW £.0 MMe

Bpon 43.00 MH2

FVEW 20 W Sweep 1067 rom (2001 pixg,

Cormes P

8 HROO0NK Ghee
m——
St Frwg |

| M000000¢ G |

ShepPreg
4 amacoace B

OF Siep

D e

Camwr Freq % 270000000 G

& s
Ret 20.53 AR

Cormee Freg

8 20000008 G

I

St Frwg |

1200000006 G |

ShepPreg
A 2aa0000e B

OF Siep
4080000 Wy

Conter 5.2300) Griz
ARen BW 10 MMe

Bpon 4300 M2

VI 20 W Sweep 1067 rom (2001 pix),

Channel 48 (5240MHz)

Channel 52 (5260MHz)

e e ay i

Camwr Freq % 20000000 Gier

Banm | - * e X o

1

e e e e

Bpon 4300

VIV 20 W Sweep 1067 rom (2001 pixg,

Eermes Freg
A 20ONNK oz

aaee e i

Camwr Freq 5 20300030 Gier S Pree i
To0 Tom g 40 Foee fan
Bl o e X o

Cormee Freg
4 2UO0NK (o

520000 GH2

Ce Bpon 43.00 MH2
ARen B 1.0 MMs

VI 20 W Sweep 1067 rom (2001 pix),

Channel 60 (5300MHz)

Channel 64 (5320MHz)

D i

Conter 530000 Grix
ADen B 1.0 MMe

Bpon 43 00 K

VIV 20 W Sweep 1067 rom (2001 pig

Cormes Freqg
8200000008 G

D

Cormes Freg.
8220000008 Ghae

i
St Frwg |

Conter 5.3200) Grix
B .0 MMe

Bpon 43,00 M2

VIV 20 W Sweep 1067 rom (2001 pi)

FCC ID: 2ALS8VAS0EC

Page Number: 78 of 337




Report No.: 1703TW1601-U4

Channel 100 (5500MHz)

Channel 116 (5580MHz)
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7.8. Radiated Spurious Emission Measurement

7.8.1. Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47

CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZz] [Vim] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 — 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

7.8.2. Test Procedure Used

KDB 789033 D02v01r03 — Section G

7.8.3. Test Setting

Peak Measurements above 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz

3. VBW = 3MHz

4. Detector = peak

5. Sweep time = auto couple
6. Trace mode = max hold

7. Trace was allowed to stabilize

FCC ID: 2ALS8VAS0EC
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Quasi-Peak Measurements below 1GHz

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. Span was set greater than 1MHz

. RBW =120 kHz

1
2
3
4. Detector = CISPR quasi-peak
5. Sweep time = auto couple

6

. Trace was allowed to stabilize

Average Measurements above 1GHz (Method AD)

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. RBW = 1MHz
. VBW = 3MHz

. Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)

1
2
3
4. Detector = power average (Average)
5
6. Sweep time = auto

7

. Trace was averaged over at 100 sweeps

Quasi-Peak & Average Measurements below 30MHz

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. Span was set greater than 1MHz

. RBW = 200Hz for 9kHz to 150kHz frequency; RBW = 9kHz for 0.15MHz to 30MHz frequency

1
2
3
4. Detector = CISPR quasi-peak or power average (Average)
5. Sweep time = auto couple

6

. Trace was allowed to stabilize
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7.8.4. Test Setup

9kHz ~ 30MHz Test Setup:

EUT

L = J
e e i
(Turntable)

Test Receiver [! [ o ']

30MHz ~ 1GHz Test Setup:

(A |

1~4m

Antenna
O

1
=
1

(Antenna Tower)

—

T L -J A 4 3_'
(Turntable) — &

Test Receiver [_ i o ]

|
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1GHz ~18GHz Test Setup:

,—-! Pre-Amplifier
Spectrum Analyzer *E_. Wt

18GHz ~40GHz Test Setup:

| (Antenna Tower)

Antenna

b Sﬁtrum Analyzer
D—_‘1 == Pre-

mplifier ¢ g
e T .‘!
fis - -

(Turntable)
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7.8.5. Test Result

EUT VA50EC Test Date 2017/03/29
Factor VULB 9162 (30MHz~8GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin
Test Mode MODE2_CH44 Test Voltage AC 120V/60Hz
BI]LEVEI (dBuVim)
FCC Part15E_30MHz-1GHz
50 !7
[ |
40 2 3 2
4 6
30
20
10
o 30 50 100 200 500 1000
Frequency (MHz)
o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 |*| 249.735 28.49 13.85 42.34 -3.66 46 100 320 QP
2 312.846 23.87 15.08 38.95 -7.05 46 150 190 QP
3 499.51 20.54 18.57 39.11 -6.89 46 120 -40 QP
4 624.398 13.76 20.62 34.38 -11.62 46 100 255 QP
S 749.255 17.25 22.52 39.77 -6.23 46 150 35 QP
6 874.143 104 24.21 34.61 -11.39 46 150 105 QP
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4. The emission levels of other frequencies are very lower than the limit and not show in test report °
5. Other channel/mode was also verified. The test results shown represent the worst case emissions °
6. No emission found between lowest internal used/generated frequency to 30MHz -

FCC ID: 2ALS8VAS0EC
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EUT VA50EC Test Date 2017/03/29
Factor VULB 9162 (30MHz~8GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin
Test Mode MODE2_CH44 Test Voltage AC 120V/60Hz
BI]LEVEI (dBuVim)
FCC Part15E_30MHz-1GHz
50 (
|
I
40 : 3 4 5
6
30 1
20
10
o 30 50 100 200 500 1000
Frequency (MHz)
o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 56.705 16.3 14.57 30.87 -9.13 40 100 60 QP
2 249.735 26.68 13.85 40.53 -5.47 46 150 390 QP
3 318.666 23.08 15.23 38.31 -7.69 46 100 -10 QP
4 |~ 499.51 23.58 18.57 42.15 -3.85 46 100 280 QP
S 749.255 15.33 22.52 37.85 -8.15 46 110 140 QP
6 874.143 10.92 24.21 35.13 -10.87 46 130 45 QP
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4. The emission levels of other frequencies are very lower than the limit and not show in test report °
5. Other channel/mode was also verified. The test results shown represent the worst case emissions °
6. No emission found between lowest internal used/generated frequency to 30MHz -
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EUT VAS50EC Test Date 2017/03/29
Factor VULB 9162 (30MHz~8GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin
Test Mode MODE5_CH44 Test Voltage AC 120V/60Hz
BI]LEVEI (dBuVim)
FCC Part15E_30MHz-1GHz
50 (
|
[ 1
40 2 $ 5
4
6
30
20
10
0
30 50 100 200 500 1000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o]
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 249.735 28.94 13.85 42.79 -3.21 46 120 -40 QP
2 314.24 23.19 15.12 38.31 -7.69 46 100 250 QP
3 499.51 21.27 18.57 39.84 -6.16 46 150 390 QP
4 624.398 14.1 20.62 34.72 -11.28 46 110 75 QP
3 749.255 16.94 22.52 39.46 -6.54 46 100 290 QP
6 874.143 8.52 24.21 32.73 -13.27 46 150 330 QP
Note :

o g~ w N PF

"* " means the worst value in this measurement data °

Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

The emission levels of other frequencies are very lower than the limit and not show in test report °

Other channel/mode was also verified. The test results shown represent the worst case emissions °

No emission found between lowest internal used/generated frequency to 30MHz -
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EUT VA50EC Test Date 2017/03/29
Factor VULB 9162 (30MHz~8GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin
Test Mode MODE5_CH44 Test Voltage AC 120V/60Hz
EuLEVEl (dBuVim)
FCC Part15E_30MHz-1GHz
50 r
| |
40 ; 4 ! 6
1 2
30
20
10
o 30 50 100 200 500 1000
Frequency (MHz)
o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1~ 56.342 21.19 14.62 35.81 -4.19 40 120 85 QP
2 65.496 20.85 12.64 33.49 -6.51 40 100 105 QP
3 249.735 26.87 13.85 40.72 -5.28 46 150 200 QP
4 314.301 22.88 15.12 38 -8 46 110 -40 QP
S 499.51 22.13 18.57 40.7 -5.3 46 100 320 QP
6 749.255 15.45 22.52 37.97 -8.03 46 100 175 QP
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °
4. The emission levels of other frequencies are very lower than the limit and not show in test report °
5. Other channel/mode was also verified. The test results shown represent the worst case emissions °
6. No emission found between lowest internal used/generated frequency to 30MHz °

FCC ID: 2ALS8VAS0EC

Page Number: 106 of 337




Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH36_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2 2 FCC Part15E_1GHz-40GHz_AV
50 1
40 1
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 6475.16 37.66 8.21 45.87 -28.13 74 100 400 Peak
2 10360 36.14 16.81 52.95 -21.05 74 100 400 Peak
3 |* 15540 36.38 | 20.62 57 -17 74 150 380 Peak
4 | = 15540 19.77 20.62 40.39 -13.61 54 150 380 Average
Note :

1. "*"means the worst value in this measurement data °

A w0

Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH36_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90

80
FCC Part1SE_1GHz-40GHz_PK

70

60 5 4
FCC Part15E_1GHz-40GHz_AV

50

40

30

20

10

0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)

Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 5742.05 36.79 5.14 41.93 -32.07 74 100 400 Peak
2 10360 39.01 16.81 55.82 -18.18 74 220 -30 Peak
3 10360 26.7 16.81 43.51 -10.49 54 220 -30 Average
4 |~ 15540 37.55 | 20.62 58.17 -15.83 74 100 20 Peak
5|~ 15540 21.14 20.62 41.76 -12.24 54 100 20 Average

Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH36_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 1 ?
FCC Part15E_1GHz-40GHz_AV
50
4
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10360 42.31 16.81 59.12 -14.88 74 100 345 Peak
2 10360 25.62 16.81 42.43 -11.57 54 100 345 Average
3 |* 15540 39.96 20.62 60.58 -13.42 74 105 360 Peak
4 |~ 15540 22.28 20.62 42.9 -11.1 54 105 360 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH36_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70 : 3
60
FCC Part15E_1GHz-40GHz_AV
50 4
40 _
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10360 49.19 16.81 66 -8 74 150 35 Peak
2 10360 25.99 | 16.81 42.8 -11.2 54 150 35 Average
3 15540 44.18 20.62 64.8 -9.2 74 100 370 Peak
4 |* 15540 26.21 20.62 46.83 -7.17 54 100 370 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH44 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 1 3
FCC Part15E_1GHz-40GHz_AV
50
40 ] 1
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10440 39.33 17.05 56.38 -17.62 74 150 -25 Peak
2 10440 22.81 17.05 39.86 -14.14 54 150 -25 Average
3 |* 15660 38.26 20.42 58.68 -15.32 74 100 -5 Peak
4 |~ 15660 19.83 20.42 40.25 -13.75 54 100 -5 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH44 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100

90

80

FCC Part1§E_1GHz-40GHz_PK
70
60 1 3
FCC Part15E_1GHz-40GHz_AV
50
4

40 2

30

20

10

o

1000 8800. 16600. 24400 32200. 40000

Frequency (MHz)

~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0

(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10440 40.63 17.05 57.68 -16.32 74 100 -15 Peak
2 10440 21.5 17.05 38.55 -15.45 54 100 -15 Average
3 |* 15660 40.42 20.42 60.84 -13.16 74 150 30 Peak
4 |* 15660 21.15 20.42 41.57 -12.43 54 150 30 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH44 _Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
1 3
60
FCC Part15E_1GHz-40GHz_AV
50 )
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10440 45.28 17.05 62.33 -11.67 74 130 380 Peak
2 10440 26.91 17.05 43.96 -10.04 54 130 380 Average
3 |* 15660 43.11 20.42 63.53 -10.47 74 150 50 Peak
4 |~ 15660 25.23 20.42 45.65 -8.35 54 150 50 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH44 _Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70 i 3
60
FCC Part15E_1GHz-40GHz_AV
50 4
40 |
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10440 48.75 17.05 65.8 -8.2 74 200 60 Peak
2 10440 23.99 17.05 41.04 -12.96 54 200 60 Average
3 |* 15660 45.4 20.42 65.82 -8.18 74 180 20 Peak
4 |* 15660 27.27 20.42 47.69 -6.31 54 180 20 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH48 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 .
FCC Part15E_1GHz-40GHz_AV
50 I
40
30
20
10
o
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
10480 33.6 17.13 50.73 -23.27 74 100 400 Peak
15720 40.42 20.46 60.88 -13.12 74 150 370 Peak
* 15720 21.24 20.46 41.7 -12.3 54 150 370 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH48 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
3
60 1
FCC Part15E_1GHz-40GHz_AV
50 )
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10480 42.26 17.13 59.39 -14.61 74 110 400 Peak
2 10480 26.24 17.13 43.37 -10.63 54 110 400 Average
3 |* 15720 42.62 20.46 63.08 -10.92 74 125 50 Peak
4 |* 15720 24.42 20.46 44.88 -9.12 54 125 50 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH48 Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70 1 5
60
FCC Part15E_1GHz-40GHz_AV
50
40 ‘
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1~ 10480 45.8 17.13 62.93 -11.07 74 110 375 Peak
2 | 10480 25.27 17.13 42.4 -11.6 54 110 375 Average
3 15720 44.5 20.46 64.96 -9.04 74 150 20 Peak
4 15720 20.88 20.46 41.34 -12.66 54 150 20 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

A w0

The emission levels of other frequencies are very lower than the limit and not show in test report °
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EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH48 Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70 1
3
60
FCC Part15E_1GHz-40GHz_AV
50 T !
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1|~ 10480 49.58 17.13 66.71 -7.29 74 110 400 Peak
2 | 10480 33.48 17.13 50.61 -3.39 54 110 400 Average
3 15720 43.53 20.46 63.99 -10.01 74 130 360 Peak
4 15720 25.82 20.46 46.28 -7.72 54 130 360 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

A w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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m IA Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH52_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90

80
FCC Part1SE_1GHz-40GHz_PK

70

60
2 FCC Part15E_1GHz-40GHz_AV

50

40

30

20

10

0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)

Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
10520 33.37| 17.19 50.56| -23.44 74 100 400(Peak
* 15780 33.28| 20.39 53.67| -20.33 74 100 400|Peak

Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH52_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 1 :
FCC Part15E_1GHz-40GHz_AV
50
4
40 P
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10520 40.81 17.19 58 -16 74 100 -15 Peak
2 10520 19.68 17.19 36.87 -17.13 54 100 -15 Average
3 |* 15780 39.94 | 20.39 60.33 -13.67 74 150 -20 Peak
4 |~ 15780 20.82 20.39 41.21 -12.79 54 150 -20 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH52_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
1 3
60 FCC Part15E_1GHz-40GHz_AV
50
4 .ﬂI.
40
30
20
10
o
1000 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10520 44.52 17.19 61.71 -12.29 74 240 380 Peak
2 | 10520 26.91 | 17.19 44.1 -9.9 54 240 380 Average
3 15780 41.43 20.39 61.82 -12.18 74 180 20 Peak
4 15780 21.21 20.39 41.6 -12.4 54 180 20 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH52_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70 1
3
60 FCC Part15E_1GHz-40GHz_AV
50 ?
4
40
30
20
10
o
1000 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10520 48.37 17.19 65.56 -8.44 74 100 380 Peak
2 10520 31.23 17.19 48.42 -5.58 54 100 380 Average
3 |* 15780 41.27 20.39 61.66 -12.34 74 190 350 Peak
4 |~ 15780 21.98 20.39 42.37 -11.63 54 190 350 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report ©

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH60_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60
. 2 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
10600 34.31 17.26 51.57 -22.43 74 100 400 Peak
2 |* 15900 32.98 20.39 53.37 -20.63 74 100 400 Peak
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH60_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 :
1 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
10600 35.81 17.26 53.07 -20.93 74 100 400 Peak
* 15900 40.57 20.39 60.96 -13.04 74 150 380 Peak
* 15900 18.9 20.39 39.29 -14.71 54 150 380 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH60_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100

90

80

FCC Part1§E_1GHz-40GHz_PK
70
1

60 3 FCC Part15E_1GHz-40GHz_AV

50

40 1

30

20

10

o

1000 8800. 16600. 24400. 32200. 40000

Frequency (MHz)

~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0

(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10600 45.73 17.26 62.99 -11.01 74 110 360 Peak
2 10600 25 17.26 42.26 -11.74 54 110 360 Average
3 15900 37.95 20.39 58.34 -15.66 74 185 350 Peak
4 15900 18.73 20.39 39.12 -14.88 54 185 350 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

A w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH60_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70 :
60 3
FCC Part15E_1GHz-40GHz_AV
50 i
4
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 |* 10600 48.58 17.26 65.84 -8.16 74 100 400 Peak
2 | * 10600 33.01 17.26 50.27 -3.73 54 100 400 Average
3 15900 37.72 20.39 58.11 -15.89 74 150 360 Peak
4 15900 21.64 | 20.39 42.03 -11.97 54 150 360 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

A w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH64 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 1
5 FCC Part15E_1GHz-40GHz_AV
50
40 T
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
* 10640 39.03 17.37 56.4 -17.6 74 250 20 Peak
* 10640 21.76 17.37 39.13 -14.87 54 250 20 Average
15960 32.04 20.33 52.37 -21.63 74 100 400 Peak
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH64 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 1
3 FCC Part15E_1GHz-40GHz_AV
50
40 ? 1
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10640 42.32 17.37 59.69 -14.31 74 100 0 Peak
2 10640 21.07 17.37 38.44 -15.56 54 100 0 Average
3 |* 15960 35.56 20.33 55.89 -18.11 74 140 360 Peak
4 |* 15960 19.31 20.33 39.64 -14.36 54 140 360 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC

Page Number: 128 of 337




Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH64_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
1
60 3 FCC Part15E_1GHz-40GHz_AV
50
40 1
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuVv) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1|~ 10640 46.01 17.37 63.38 -10.62 74 100 0 Peak
2 | * 10640 26.41 17.37 43.78 -10.22 54 100 0 Average
3 15960 36.36 20.33 56.69 -17.31 74 110 370 Peak
4 15960 19.3 20.33 39.63 -14.37 54 110 370 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

A w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH64_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70 1
3
60
FCC Part15E_1GHz-40GHz_AV
50 } i
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 10640 48.87 17.37 66.24 -7.76 74 100 360 Peak
2 10640 26.11 17.37 43.48 -10.52 54 100 360 Average
3 |* 15960 41.86 20.33 62.19 -11.81 74 160 370 Peak
4 |* 15960 25.38 20.33 45.71 -8.29 54 160 370 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH100_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60
4 2 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuVv) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11000 33.88 18.46 52.34 -21.66 74 100 400 Peak
2 | * 16500 32.06 21.88 53.94 -20.06 74 100 400 Peak
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH100_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 .
. FCC Part15E_1GHz-40GHz_AV
|
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11000 32.79 18.46 51.25 -22.75 74 100 400 Peak
* 16500 34.4 21.88 56.28 -17.72 74 200 -20 Peak
* 16500 18.25 21.88 40.13 -13.87 54 200 -20 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH100_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 !
4 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(0]
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuVv) | (cm) (deg) | (QP/PK/AV)
* 11000 41.86 18.46 60.32 -13.68 74 120 10 Peak
* 11000 25.86 18.46 44.32 -9.68 54 120 10 Average
16500 30.25 21.88 52.13 -21.87 74 100 400 Peak
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH100_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
1
60
9 FCC Part15E_1GHz-40GHz_AV
50 ]
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
* 11000 43.75 18.46 62.21 -11.79 74 110 30 Peak
* 11000 26.87 18.46 45.33 -8.67 54 110 30 Average
16500 30.94 21.88 52.82 -21.18 74 100 400 Peak
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH116_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 i FCC Part15E_1GHz-40GHz_AV
1
50
40
30
20
10
o
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(0]
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuVv) | (cm) (deg) | (QP/PK/AV)
11160 31.39 18.68 50.07 -23.93 74 100 400 Peak
* 16740 34.23 23.25 57.48 -16.52 74 100 210 Peak
* 16740 18.83 23.25 42.08 -11.92 54 100 210 Average
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VAS0EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH116_Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
1 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11160 34.2 18.68 52.88 -21.12 74 100 400 Peak
* 16740 34.67 23.25 57.92 -16.08 74 100 80 Peak
* 16740 18.88 23.25 42.13 -11.87 54 100 80 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1L -CH116_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 !
a FCC Part15E_1GHz-40GHz_AV
50
40 1
30
20
10
o
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(0]
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuVv) | (cm) (deg) | (QP/PK/AV)
* 11160 41.78 18.68 60.46 -13.54 74 120 -10 Peak
* 11160 234 18.68 42.08 -11.92 54 120 -10 Average
16740 30.37 23.25 53.62 -20.38 74 100 400 Peak
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC

Page Number: 137 of 337




Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1L -CH116_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 1 3
FCC Part15E_1GHz-40GHz_AV
50
2 4
40
30
20
10
o
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1* 11160 40.21 18.68 58.89 -15.11 74 110 400 Peak
2 | 11160 24.26 18.68 42.94 -11.06 54 110 400 Average
3 16740 34.5 23.25 57.75 -16.25 74 100 -10 Peak
4 16740 18.84 23.25 42.09 -11.91 54 100 -10 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

A w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH120 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
. FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(0]
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuVv) | (cm) (deg) | (QP/PK/AV)
11200 33.03 18.75 51.78 -22.22 74 100 400 Peak
* 16800 34.8 23.75 58.55 -15.45 74 260 -30 Peak
* 16800 194 23.75 43.15 -10.85 54 260 -30 Average
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH120 Ant 1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
1 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11200 33.65 18.75 52.4 -21.6 74 100 400 Peak
* 16800 35.01 23.75 58.76 -15.24 74 100 50 Peak
* 16800 19.43 23.75 43.18 -10.82 54 100 50 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH120_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100

90

80

FCC Part1§E_1GHz-40GHz_PK
70
1
60 3
FCC Part15E_1GHz-40GHz_AV

50

40 §

30

20

10

o

1000 8800. 16600. 24400. 32200. 40000

Frequency (MHz)

~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0

(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 11200 41.39 18.75 60.14 -13.86 74 120 340 Peak
2 11200 20.56 18.75 39.31 -14.69 54 120 340 Average
3 |* 16800 34.48 23.75 58.23 -15.77 74 100 310 Peak
4 | * 16800 19.43 23.75 43.18 -10.82 54 100 310 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH120_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part15E_1GHz-40GHz_PK
70
60 1 3
FCC Part15E_1GHz-40GHz_AV
50
40 |
30
20
10
0
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
1 11200 40.51 18.75 59.26 -14.74 74 110 340 Peak
2 11200 22.41 18.75 41.16 -12.84 54 110 340 Average
3|*| 16800 3451 | 23.75 58.26 -15.74 74 100 80 Peak
4 |* 16800 19.44 23.75 43.19 -10.81 54 100 80 Average
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC

Page Number: 142 of 337




Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH140 Ant1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
. FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11400 32.58 19.1 51.68 -22.32 74 100 400 Peak
* 17100 34.75 24.85 59.6 -14.4 74 100 -40 Peak
* 17100 17.5 24.85 42.35 -11.65 54 100 -40 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH140 Ant1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
) FCC Part15E_1GHz-40GHz_AV
I
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11400 32.16 19.1 51.26 -22.74 74 100 400 Peak
* 17100 33.26 24.85 58.11 -15.89 74 150 130 Peak
* 17100 17.15 24.85 42 -12 54 150 130 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH140_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60
1 2 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11400 33.28 19.1 52.38 -21.62 74 100 400 Peak
2 |* 17100 28.97 24.85 53.82 -20.18 74 100 400 Peak
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH140_Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
1 FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11400 34.18 19.1 53.28 -20.72 74 100 400 Peak
* 17100 33.58 | 24.85 58.43 -15.57 74 100 370 Peak
* 17100 17.51 24.85 42.36 -11.64 54 100 370 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL -CH144 Ant1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2 FCC Part15E_1GHz-40GHz_AV
50 1
40
30
20
10
o
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(0]
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuVv) | (cm) (deg) | (QP/PK/AV)
11440 29.93 19.2 49.13 -24.87 74 100 400 Peak
* 17160 32.27 25.03 57.3 -16.7 74 100 25 Peak
* 17160 17.46 25.03 42.49 -11.51 54 100 25 Average
Note :
1. "*"means the worst value in this measurement data °
2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH144 Ant1 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
FCC Part15E_1GHz-40GHz_AV
50
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11440 31.53 19.2 50.73 -23.27 74 100 400 Peak
* 17160 32.79 25.03 57.82 -16.18 74 100 380 Peak
* 17160 17.64 25.03 42.67 -11.33 54 100 380 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Horizontal Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH144 Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60
2 FCC Part15E_1GHz-40GHz_AV
50 !
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11440 30.99 19.2 50.19 -23.81 74 100 400 Peak
2 |* 17160 28.75 25.03 53.78 -20.22 74 100 400 Peak
Note :

1. "*"means the worst value in this measurement data °

2. Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB) °

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -

4. The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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Report No.: 1703TW1601-U4

EUT VA50EC Test Date 2017/04/10
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1/ Kevin

Test Mode MODEL1 -CH144 Ant 2 Test Voltage AC 120V/60Hz

Level (dBuVim)

100
90
80
FCC Part1§E_1GHz-40GHz_PK
70
60 2
FCC Part15E_1GHz-40GHz_AV
50 1
40
30
20
10
o
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV) | (cm) | (deg) | (QP/PK/AV)
11440 30.62 19.2 49.82 -24.18 74 100 400 Peak
* 17160 32.58 25.03 57.61 -16.39 74 100 30 Peak
* 17160 17.36 25.03 42.39 -11.61 54 100 30 Average
Note :

1. "*"means the worst value in this measurement data °
Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

w0

The emission levels of other frequencies are very lower than the limit and not show in test report °

FCC ID: 2ALS8VAS0EC
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