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Summary of Test Results
Clause Test Items FCC/IC Rules Ui

Results

, FCC 15.407 (a)&(e)
1 6/26db Bandwidth RSS-247 Clause 6.2 PASS
2 99% Bandwidth RSS-Gen Clause 6.6 PASS
3 Maximum Conducted Output FCC 15.407 (a) PASS

Power RSS-247 Clause 6.2

: FCC 15.407 (a)

4 Power Spectral Density RSS-247 Clause 6.2 PASS
5 Antenna Conducted Spurious FCC 15.407 (b) PASS

Emission RSS-247 Clause 6.2

FCC 15.407 (a)
. . FCC 15.209

6 Radiated Bagﬁggiir?nd Spurious ECC 15.205 PASS

RSS-247 Clause 6.2

RSS-GEN Clause 8.9
7 Conducted Emission Test For AC FCC 15.207 PASS

Power Port RSS-GEN Clause 8.8

. FCC 15.203

8 Antenna Requirement RSS-GEN Clause 8.3 PASS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035
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1. ATTESTATION OF TEST RESULTS
Applicant Information
Company Name: HUAWEI TECHNOLOGIES CO., LTD.
Address: Administration Building, Huawei Technologies Co., Ltd.
' Bantian, Longgang District, Shenzhen, P.R. China, 518129

Manufacturer Information
Company Name: HUAWEI TECHNOLOGIES CO., LTD.
Address: Adm!nistration Buildin_g, !—|uawei Technologies C_:o., Ltd.
' Bantian, Longgang District, Shenzhen, P.R. China, 518129

EUT Name: Videoconferencing Endpoint
Model: HUAWEI Bar 500
Sample Status: Normal
Brand: HUAWEI
Sample Received: Dec.24, 2018
Date of Tested: Dec.26, 2018 ~ Jan.14, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 FCC PART 15 SUBPART E PASS
ISED RSS-247 Issue 2 PASS
ISED RSS-GEN Issue 5 PASS
Prepared By: Checked By:
f
Miller Ma Shawn Wen
Engineer Project Associate Operations Leader

Approved By:

b

Sl

Stephen Guo

Operations Manager

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, KDB 789033 D02, KDB 662911 D01 v02r01,
RSS-GEN Issue 4, RSS-247 Issue 2 and KDB414788 D01 Radiated Test Site vO1.

3. FACILITIES AND ACCREDITATIO

A2LA (Certificate No.: 4102.01)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with A2LA.

FCC (FCC Designation No.: CN1187)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
Has been recognized to perform compliance testing on equipment subject
to the Commission's Delcaration of Conformity (DoC) and Certification
rules

IC(Company No.: 21320)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been registered and fully described in a report filed with

Industry Canada. The Company Number is 21320.

VCCI (Registration No.: G-20019, R-20004, C-20012 and T-20011)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with VCCI, the
Membership No. is 3793.

Facility Name:

Chamber D, the VCCI registration No. is G-20019 and R-20004
Shielding Room B , the VCCI registration No. is C-20012 and T-20011

Accreditation
Certificate

Note 1: All tests measurement facilities use to collect the measurement data are located at
Building 10, Innovation Technology Park, Song Shan Lake Hi tech Development Zone,
Dongguan, 523808, China

Note 2: The test anechoic chamber in UL Verification Services (Guangzhou) Co., Ltd.
Song Shan Lake Branch had been calibrated and compared to the open field sites and the test
anechoic chamber is shown to be equivalent to or worst case from the open field site.

Note 3: For below 30MHz, lab had performed measurements at test anechoic chamber and comparing
to measurements obtained on an open field site. And these measurements below 30MHz had been
correlated to measurements performed on an OATS.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated
in accordance with the manufacturer's recommendations, and is traceable to recognize national
standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Item Uncertainty

Uncertainty for Conduction emission test 2.90dB

Uncertainty for Radiation Emission test(include

Fundamental emission) 2.2dB
(9KHz-30MH2z)

Uncertainty for Radiation Emission test(include

Fundamental emission) 4.52dB

(30MHz-1GHz)

5.04dB(1-6GHz)

Uncertainty for Ragliation Emission test 5.30dB (6GHz-18G2)
(1GHz to 40GH2z)( include Fundamental
emission) 523dB (18GHZ'26GZ)

5.64dB (26GHz-40Gz)

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

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

EUT Name Videoconferencing Endpoint

Model Name HUAWEI Bar 500

Band Name HUAWEI

Radio Technolo IEEE802.11a/n HT20/n HT40/802.11ac HT20/802.11ac HT40/
ay 802.11ac HT80

Power Rate Input:100-240Vac,50/60 Hz,2.5A

(AC/DC POWER Output:19Vdc; 7.89A (Input: 100-176V)

ADAPTER) Output:19Vdc; 9.5A (Input: 176-240V)

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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5.2. CHANNEL LIST

20 MHz Bandwidth Channel frequencies
Frequency
Band Channel (MH2)
36 5180
UNII-1 40 5200
44 5220
48 5240
40 MHz Bandwidth Channel frequencies
Frequency
Band Channel (MH2)
UNII-1 38 5190
46 5230
80 MHz Bandwidth Channel frequencies
Frequency
Band Channel (MH2)
UNII-1 42 5210

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Antenna manufacturer: NIPPO

. Frequency Max Antenna Gain
Chain Ant. (MH2) (dBi) Antenna Type
0 5150-5250 5.80 Dipole Antenna
1 5150-5250 4.75 Dipole Antenna
Antenna manufacturer: Amphenol
. Frequency Max Antenna Gain
Chainl Ant. (MH2) (dBi) Antenna Type
0 5150-5250 5.5 Dipole Antenna
1 5150-5250 4.7 Dipole Antenna
Transmit and L
Test Mode B Description
802.11a 1TX, 1RX Chain 0 qr_Chaln l'cf';m be used as
transmitting/receiving antenna.
802.11n HT20 2TX, 2RX Chain 0 and (_Zhaln 1 ca'n'be can be used as
transmitting/receiving antenna.
802.11n HT40 2TX, 2RX Chain 0 and (_Zhaln 1 ca'n'be can be used as
transmitting/receiving antenna.
Chain 0 and Chain 1 can be can be used as
SOZIEE (R 2TX, 2RX transmitting/receiving antenna.
802.11ac HT40 2TX, 2RX Chain 0 and C_:h_aln 1 can_be can be used as
transmitting/receiving antenna.
802.11ac HT80 2TX, 2RX Chain 0 and (_Zh_aln 1 can_be can be used as
transmitting/receiving antenna.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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Directional gain

Max For power For power spectral density (PSD)
Mode Frequency | Antenna measurements measurements
(MHz) Gain Directional gain Directional gain
(dBi) Gain (dBi) Gain (dBi)
SISO 5150-5250 5.8 5.8 5.8
CDD 2TX | 5150-5250 5.8 5.8 8.8

Note : Directional gain = GANT + Array Gain

For power spectral density (PSD) measurements on all devices,

Array Gain = 10 log(NANT/NSS) dB.

For power measurements on IEEE 802.11 devices, 1,2

Array Gain = 0 dB (i.e., no array gain) for NANT < 4;

Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 MHz for any NANT;

Array Gain =5 log(NANT/NSS) dB or 3 dB, whichever is less, for 20-MHz channel widths with

NANT = 5.

Note:
Note: The antenna of the EUT is provided by two manufacturers. The antenna types of the two

manufacturers are the same, NIPPO antenna gain is greater, So the NIPPO antenna is selected for
the test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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5.4. WORST-CASE CONFIGURATIONS

The Worse Case Power Setting Parameter under 5150 ~ 5250MHz Band

Test Software adb
_ Transmit Test Channel
Modulaion’ {5 BW: 20MHz
Mode
CH 36 CH 40 CH 48 \ \
802.11a 0&1 14 135 135 \ \
802.11n HT20 0&1 8 8 8 \ \
802.11ac HT20| 0&1 8 8 8 \ \

The Worse Case Power Setting Parameter under 5150 ~ 5250MHz Band

Test Software adb
. Transmit Test Channel
el iiolil S e BW: 40MHz
Mode
CH 38 CH 46 \ \ \
802.11n HT40 0&1 7 10 \ \ \
802.11ac HT40| 0&1 8 10 \ \ \

The Worse Case Power Setting Parameter under 5150 ~ 5250MHz Band

Test Software adb
_ Transmit Test Channel
Modulation | "o BW: 80MHz
Mode
CH 42 \ \ \ \
802.11ac HT80| 0&1 8.5 \ \ \ \

Remarks: EUT support for SISO and CDD MIMO Transmission, only 802.11a not supports CDD
MIMO Mode, SISO mode sets the same power level as MIMO mode, so MIMO mode is the worst

case.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,

Ltd, Song Shan Lake Branch.
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5.5. TEST ENVIRONMENT

Environment Parameter Selected Values During Tests
Relative Humidity 35 ~ 65%
Atmospheric Pressure: 1025Pa
Temperature TN 15 ~35°C
VL N/A
Voltage : VN AC 120V/60Hz
VH N/A

Note: VL= Lower Extreme Test Voltage
VN= Nominal Voltage
VH= Upper Extreme Test Voltage
TN= Normal Temperature

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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Q,

5.6. WORST-CASE CONFIGURATIONS

IEE Std. Modulation Modulation Tvpe Data Rate Worst Case
802.11 Technology yp (Mbps) (Mbps)
a OFDM BPSK’%ZSmGQAM’ 54/48/36/24/18/12/9/6 6
IEE Std. Modulation Modulation Tvpe Data Rate Worst Case
802.11 Technology yp (Mbps) (Mbps)
n HT20 OFDM BPSK, %ESJ:I’\AHSQAM’ (MCS0~MCS15) MCSO
n HT40 OFDM BPSK, %Z’SKMEQAM’ (MCSO~MCS15) MCS0
IEE Std. Modulation Modulation Tvoe Data Rate Worst Case
802.11 Technology yp (Mbps) (Mbps)
ac HT20 OFDM BPSK, %Z’SKMEQAM' (MCS0~MCS9) MCS0
ac HT40 OFDM BPSK, %ZSKMMQAM’ (MCS0~MCS9) MCSO
ac HT80 OFDM BPSK, %Z’SKMEQAM' (MCS0~MCS9) MCS0

Remarks: EUT support for SISO and CDD MIMO Transmission, only 802.11a not supports CDD
MIMO Mode, SISO mode sets the same power level as MIMO mode, so MIMO mode is the worst

case.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Item Equipment Brand Name Model Name P/N
1 Laptop ThinkPad T460S SL10K24796 JS
2 H'gF'}ItF;";‘SS Wainwright WHKX10-5850-6500-1800-40SS 4
3 Ba”gilifjed Wainwright | WRCJV20-5120-5150-5350-5380-60SS 2
/O CABLES
Cable No Port Connector Type Shield Cable Length(m) Remarks
1 RJ45 RJ45 Yes 5 /
ACCESSORY
Iltem Accessory Elrand Model Name Description
ame

Input:100-240Vac,50/60 Hz,2.5A
POWER HW- Output: 19Vdc; 7.89A

1 HUAWEI (Input: 100-176V)
ADPTER 190950TOD Output19vdc: 9.5A

(Input: 176-240V)

TEST SETUP
The EUT can work in engineering mode with the inside software.

SETUP DIAGRAM FOR TESTS

EUT

Videoconferencing Endpoint Laptop

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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6. MEASURING INSTRUMENT AND SOFTWARE USED

Conducted Emissions
Used Equipment Manufacturer | Model No. |Serial No.| Last Cal. Next Cal.
M | EMI Test Receiver R&S ESR3 101961 | Dec.10,2018 | Dec.09,2019
g | Two-LineVv- R&S ENV216 | 101983 | Dec.10,2018 | Dec.09,2019
Network
Software
Used Description Manufacturer Name Version
M | Test Software for Conducted disturbance UL Antenna port Ver. 7.2
Radiated Emissions
Used Equipment Manufacturer | Model No. |Serial No.| Last Cal. Next Cal.
MXE EMI Receiver| KESIGHT | Noo3sA Y2490 Dec 10,2018 | Dec.09,2019
w |Hybrid Log Periodic TDK HLP-3003C | 130960 |Sep.17, 2018 |Sep.16, 2021
Antenna
¥ |  Preamplifier HP gaa7D  [*2*270% Dec 10,2018 | Dec.09,2019
m | EMIMeasurement R&S ESR26 | 101377 | Dec.10,2018 | Dec.09,2019
Receiver
| Horn Antenna TDK HRN-0118 | 130939 |Sep.17, 2018 |Sep.16, 2021
g | HighGainHomn | o\ rsbeck | BBHA-9170 | 691 |Sep.17, 2018|Sep.16, 2021
Antenna
¥ |  Preamplifier TDK PA-02-0118 | |99 | Dec.10,2018 | Dec.09,2019
M Preamplifier TDK PA-02-2 T%g(')‘?’g' Dec.10,2018 | Dec.09,2019
® |  Preamplifier TDK PA-023 | 3>-99%"| Dec.10,2018 | Dec.09,2019
| Loop antenna Schwarzbeck 1519B 00008 |Mar. 26, 2016|Mar. 26, 2019
Software
Used Description Manufacturer Name Version
M | Test Software for Radiated disturbance Farad EZ-EMC Ver. UL-3A1
Other instruments
Used Equipment Manufacturer | Model No. |Serial No.| Last Cal. Next Cal.
M | Spectrum Analyzer Keysight N9030A MY55152410 Dec.10,2018 | Dec.09,2019
| Power Sensor Keysight U2021XA MYSO723O Dec.10,2018 | Dec.09,2019

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
Ltd, Song Shan Lake Branch.
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7. ANTENNA PORT TEST RESULTS
ON TIME AND DUTY CYCLE

7.1.

LIMITS

None; for reporting purposes only

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

TEST SETUP
EUT Attenuator Spectrum Analyser
TEST ENVIRONMENT
Temperature 23.4°C Relative Humidity [56%
Atmosphere Pressure 101kPa Test Voltage AC 120V
RESULTS
on » CIZ:)utIy Duty [c):uty Cy_cle _ 1_/T Fln_al
Mode Time Perio ycle Cycle orrection Minimum setting
(msec) (msec) X (%) Factor VBW For VBW
(Linear) (dB) (KHz2) (KH2)
11a 1.421 | 1.527 0.9306 93.06 0.31 0.70 1
11n HT20 | 1.330 | 1.437 0.9255 92.55 0.34 0.75 1
11n HT40 | 0.659 | 0.762 0.8648 86.48 0.63 1.52 2
11lac HT20 | 0.692 | 0.795 0.8704 87.04 0.60 1.45 2
1lac HT40 | 0.355 | 0.461 0.7700 77.00 1.13 2.82 3
11ac HT80 | 0.188 | 0.292 0.6438 64.38 191 5.32 6

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,

Ltd, Song Shan Lake Branch.

FORM NO: 10-SL-F0035




REPORT NO.: 4788832561.1-4
Page 19 of 173

Note:

Duty Cycle Correction Factor=10log (1/x).

Where: x is Duty Cycle (Linear)

Where: T is On Time

If that calculated VBW is not available on the analyzer then the next higher value should be used.
Chain 0 and Chain 1 has the same duty cycle, only Chain 0 data show here.

DUTY CYCLE 802.11a MODE

Agilent Spectrum Analyzer - Swept SA
ALIGH AUTC

Avg Type: Pwr(RMS
[Center Freq 5.200000000 GHz Pﬁm . Trig:FreeRun vg Type: Pwr(RMS)

IFGain:Low #Atten: 20 dB DET

Mkr3 2.310 msg]
1L%gBldiv Ref 10.00 dBm -12.64 dBm

0o =
0.0 ’

200

-30.0

400

500

600

0o

-B0.0

Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz*

o] x| fUwcion ] Fuciowwon
t (A 1421 ms {A) 053dB
782.8 us -12.40 dBm
2310 ms -12.64 dBm

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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DUTY CYCLE 802.11n HT20 MODE

Agilent Spectrum Analyzer - Swept SA
ALIGH AUTO 10:29:41 AMJan 11, 2019

[Center Freq 5.200000000 GHz ) Avg Type: Pwr(RMS)

PNO: Fast -»— Trig:FreeRun

IFGain:Low #Atten: 20 dB

Mkr3 1.918 ms
1L%gBldiv Ref 10.00 dBm -17.33 dBm|

0.00 1

0.0 \/*Q

-200

=300

-400

500

B00

-0an
800

Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz* Sweep 20.27 ms (8001 pts;

FUNCTION FUNCTIO

[ v ___ ]
1.330 ms (4) 0.28 dB
481.3 us -16.87 dBm
1918 ms -17.33 dBm

DUTY CYCLE 802.11n HT40 MODE

Agilent Spectrum Analyzer - Swept SA
ALIGN AUTO 12:43:04 PM Jan 11, 2019

[Center Freq 5.190000000 GHz . Avg Type: Pwr(RMS)

PNO: Fast -#— 1rig:FreeRun

IFGain:Low #Atten: 20 dB

1L%gBldiv Ref 10.00 dBm -23.30 dBm

0.00
-10.0

oLy

-300

400

-50.0

600

-na

800

Center 5.190000000 GHz Span 0 Hz
Res BW 8 MHz #V/BW 50 MHz* Sweep 20.27 ms (8001 pts’

o x| v | FUNCTov | FURCTiovwo
858.7 us (A) 128 dB

506.7 us -23.17 dBm
1.269 ms -23.30 dBm
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DUTY CYCLE 802.11ac HT20 MODE

Agilent Spectrum Analyzer - Swept SA
ALIGH AUTO 12:03:12 PM Jan 11, 2019

Avg Type: Pwr(RMS,
[Center Freq 5.200000000 GHz Pﬁm o Trig:FreeRun vy Type: Pwr(RMS)
IFGain:Low #Atten: 20 dB

Mkr3 955.1 sl
1L%gBldiv Ref 10.00 dBm -17.59 dBm|

0.00

-0a ‘<’

-20 EI:)

=300

-400

500

B00

-0an

800

Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz* Sweep 20.27 ms (8001 pts;

FUNCTION FUNCTIO

[ v ___ ]
6916 us (4) 0.09 dB
159.6 us -17.48 dBm
9656.1 us -17.59 dBm

DUTY CYCLE 802.11ac HT40 MODE

Agilent Spectrum Analyzer - Swept SA
ALIGM AUTO

Center Freq 5.190000000 GHz i Avg Type: Pwr(RMS)
PNO: Fast -#— 1rig:FreeRun
IFGain:Low #Atten: 20 dB

Mkr3 886.7 pg
1L%gBldiv Ref 10.00 dBm -22.39 dBm

0.00

-200%5 —

-300

-40.0

-50.0

£00

-7on

|00

Center 5.190000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz* Sweep 20.27 ms (8001 pts;

[ FUNCTION [ FUMC

[ v ___
354.7 us (A) 242 dB
4256 us -22.26 dBm
886.7 us -22.39 dBm
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DUTY CYCLE 802.11ac HT80 MODE

Agilent Spectrum Analyzer - Swept SA
RF 3 ALIGNAUTO 12:58:10 PM Jan 11, 2019
Center Freq 5.210000000 GHz . Avg Type: Pwr(RMS)
PNO: Fast -#— 1rig:FreeRun
IFGain:Low #Atten: 20 dB

Mkr3 5§11.7 pg
Ref 10.00 dBm -25.34 dBm

10 dBidiv
Log

0.00

-10.0
;0 jé'
-30.0

-40.0

-50.0

£00

-7on

|00

Center 5.210000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz* Sweep 20.27 ms (8001 pts;

W] MODE o] % [ Y [ FONCTION ] FONCTIONwWIDTH

A2 1875 us (A) 0.74 dB
F 2204 us -26.32 dBm
N 511.7 us -26.34 dBm
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7.1. 26 dB BANDWIDTH &99% OCCUPIED BANDWIDTH

LIMITS
FCC Part15, Subpart E/ RSS-247
Test Item Limit Frequency Range (MHz)
26 dB Bandwidth 5150-5250
26 dB Bandwidth 5250-5350
. For FCC:5470-5725
Bandwidth 26 dB Bandwidth For 1C:5470-5600
5650-5725
Minimum 500kHz 6dB Bandwidth 5725-5850

TEST PROCEDUREC
Connect the UUT to the spectrum analyser and use the following settings:

Center Frequency |The center frequency of the channel under test

Detector Peak
For 6dB Bandwidth: RBW=100kHz

RBW For 26dB Bandwidth: approximately 1% of the emission bandwidth.
For 99 % Occupied Bandwidth: approximately 1%~5% of the emission
bandwidth.
For 6dB Bandwidth : VBW=300kHz

VBW For 26dB Bandwidth : >3RBW
For 99% Occupied Bandwidth : >3RBW

Trace Max hold

Sweep Auto couple

Allow the trace to stabilize and 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 6/26/& 99% Occupied Bandwidth dB relative to the maximum level measured in the

fundamental emission.

TEST SETUP

TEST ENVIRONMENT

Temperature 23.4°C Relative Humidity [56%
Atmosphere Pressure 101kPa Test Voltage AC 120V

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,
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RESULTS

7.1.1. 802.11a MODE

Chain 0

Frequency| 26 dB BW 99% BW
Channel
(MHz) (MHz) (MHz)
Low 5180 20.90 16.708
Mid 5200 21.18 16.696
High 5240 21.14 16.713

Agilant Spectrum Analyzer - Occupied DW Agilant Spectrum Analyzer - Occupied DW
AL T SENSEINT] ALIGHAUT. 01:07:34 P Jan 11, 201 AL RE 150w SENSEINT] ALIGHAUT. 01-12-07 P Jan 11, 201
enter Freq 5.180000000 GHz Center Freg: 5.180000000 GHz Radio Std: None enter Freq 5.200000000 GHz Center Freq: 5200000000 GHz Radio Std: None
—». Trig:FreeRun AvglHold: 10H0 —». Trig:FreeRun AvglHold: 10H0
WIFGain:l ow fAtten: 20 dB Radio Device: BTS WIFGain:l ow fAtten: 20 dB Radio Device: BTS
Ref Offset 21.4 dB Ref Offset 21.4 dB
|‘_ﬂ dBidiv Ref 10.00 dBm |‘_ﬂ dBldiv Ref 10.00 dBm
og og
F
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms
Occupied Bandwidth Total Power 19.3 dBm Occupied Bandwidth Total Power 18.0 dBm
16.708 MHz 16.696 MHz
Transmit Freq Error -26.126 kHz OBW Power 99.00 % Transmit Freq Error -47.286 kHz OBW Power 99.00 %
x dB Bandwidth 20.90 MHz x dB -26.00 dB x dB Bandwidth 21.18 MHz x dB -26.00 dB
usa sTauS| usa sTauS|
HIGH CHANNEL

Agilent Spectrum Analyzer - Dccupied DW
L :

enter Frg

SENSE:INT

3 IR
q 5.240000000 GHz

01:15:50 P Ja
Radio Std
—+- Trig:FreeRun

AvglHold: 1010
HIFGaind aw #Aten: 20 dB

Radio Device: BTS
Ref Offset 21 08 dB

|‘_ﬂ dBldiv Ref 10.00 dBm
og

Center 5.24 GHz
#Res BW 200 kHz

Span 40 MHz
#VBW 620 kHz Sweep 1.067 ms
Occupied Bandwidth Total Power 17.7 dBm
16.713 MHz
Transmit Freq Error 44,735 kHz OBW Power 99.00 %
x dB Bandwidth 21.14 MHz x dB -26.00 dB
s

sTaTUS
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Chain 1

Frequency| 26 dBBW 99% BW

Channel (MHz) (MHz) (MHz)

Low 5180 21.37 16.709

Mid 5200 21.10 16.690

High 5240 21.23 16.676

Agjlant Spectrum Analyzer - Occupied DW
SENSELNT| ALIGN AUTO L3526 PM Jan 11, 201 ALIGN ALTO 01:31:23 F14 Jan 11, 201
Canter Freq: 5.180000000 GHz Radio Std: None r Freq: 5.200000000 GHz Radio Std: None
~». Trig:Free Run AvglHold: 10H0 —— . Trig:Fres Avg|Held: 10110
WIFGain:law #Atten: 20 dB Radio Device: BTS WIFGain:Low #Atten: 20 dB Radie Device: BTS
Ref Offset 21.4 dB Ref Offset21.4 dB
10 dBldiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
Center 5.18 GHz ‘Span 40 MHz Center 5.2 GHz Span 40 MHZ
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms| |#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 mg
Occupied Bandwidth Total Power 19.3 dBm Occupied Bandwidth Total Power 18.7 dBm
16.709 MHz 16.690 MHz
Transmit Freq Error -20.498 kHz OBW Power 99.00 % Transmit Freq Error -49.947 kHz OBW Power 99.00 %
x dB Bandwidth 21.37 MHz xdB -26.00 dB x dB Bandwidth 21.10 MHz x dB -26.00 dB
= — = ——

AIGH CARANNEL

SENSELINT

LIGH AUTO 01:73:54 PM Jan 11, 201!

ente i Radio Std: None
s Trig:Free Run AvglHold: 1010
WFGain:Lowe #hten: 20 4B Radio Devica: BTS
Ref Offset 21,08 dB

10 dB/div Ref 10.00 dBm
Log
Center 5.24 GHz ‘Span 40 MHz
#Res BW 200 kHz #VEW 620 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power 18.1 dBm

16.676 MHz

Transmit Freq Error -31.983 kHz OBW Power 99.00 %

x dB Bandwidth 21.23 MHz x dB -26.00 dB
usa —
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7.1.2. 802.11n HT20 MODE

Chain 0
26 dB BW 99% BW
Channel Frequency
(MHz) (MHz) (MHz)
Low 5180 21.28 17.895

Mid

5200

21.28

17.856

High

5240

21.42

17.838

LOW CHANNEL

SENSEINT LIGH AUTO
Center Freg: 5.180000000 GHz
s Trig:Free Run AvglHold: 1010

03835 PM Jan 11, 201!
Radio 5td: None

MID CHANNEL

SENSELINT

s Trig:Free Run AvglHold: 1010

103001 AM Jan 11, 301
Radio 5td: None

WIFGain:Law #atten: 20 dB Radio Device: BTS WIFGain:Low #Atten: 20 4B Radio Device: BTS
Ref Offset21.4 dB Ref Offset21.4 dB

IIG dB/div Ref 10.00 dBm IIG dB/div Ref 10.00 dBm

og og
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms| |#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms]

Occupied Bandwidth Total Power 13.0 dBm Occupied Bandwidth Total Power 13.4 dBm

17.895 MHz 17.856 MHz
Transmit Freq Error -4.783 kHz OBW Power 99.00 % Transmit Freq Error -56.136 kHz OBW Power 99.00 %
x dB Bandwidth 21.28 MHz x dB -26.00 dB x dB Bandwidth 21.28 MHz x dB -26.00 dB

=

sTaTUS

=

sTaTUS

Agilant Spectrum Analyzer - Occupisd BW
AL RE 150w

SENSELINT

AIGH CHANNEL

WG
r Freq: 5.240000000

10,4231 AM Jan 11, 2015

g Radio Std: N
iUl S s Trig: Free Run AvglHold: 1010 e o
WFGain:Low #atten: 20 4B Radio Device: BTS
Ref Offset 21,08 dBs
|‘_U dBldiv Ref 10.00 dBm
og
Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms
Occupied Bandwidth Total Power 13.1 dBm
17.838 MHz
Transmit Freq Error -46.090 kHz OBW Power 99.00 %
x dB Bandwidth 21.42 MHz x dB -26.00 dB

=

sTaTUS
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Chain 1

Frequency| 26 dBBW 99% BW
Channel
(MHz) (MHz) (MHz)
Low 5180 21.41 17.807

Mid

5200

21.22

17.796

High

5240

21.31

17.808

Agilant Spectrum Analyzer - Occupisd BW Agilant Spectrum Analyzer - Occupisd BW
SENSEINT] ALIGHAUTO [ i SENSEINT] ALIGHAUTO 10:32:30 AM Jan 11, 201
Canter Frag: 5.180000000 GHz Radio 5t . Canter Frag: 5200000000 GHz Radio Std: None
s Trig:Free Run AvglHold: 1610 s Trig:Free Run AvglHold: 1610
WIFGain:Low #Atten: 20 4B Radio Device: BTS WIFGaind aw #Atten: 20 4B Radio Device: BTS
Ref Offset 21.31 dB Ref Offset 21.31 dB
10 dBldiv Ref 10.00 dBm 10 dBldiv Ref 10.00 dBm
Log Log
| {
Center 5.18 GHz ‘Span 40 MHz Center 5.2 GHz ‘Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms] |#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms]
Occupied Bandwidth Total Power 13.9 dBm Occupied Bandwidth Total Power 14.0 dBm
17.807 MHz 17.796 MHz
Transmit Freq Error -26.812 kHz OBW Power 99.00 % Transmit Freq Error -54,294 kHz OBW Power 99.00 %
x dB Bandwidth 21.41 MHz x dB -26.00 dB x dB Bandwidth 21.22 MHz x dB -26.00 dB
usa — usa —
AIGH CARANNEL
SENSEINT LIGIAUTO 104500 AM Jan 1,201
ente i Radio Std: None
s Trig:Free Run AvglHold>10/10
WFGain:Lowe #aten: 20 dB Radio Devica: BTS
Ref Offset 21 dB
10 dB/div Ref 10.00 dBm
Log
t
I
Center 5.24 GHz ‘Span 40 MHz
#Res BW 200 kHz #VEW 620 kHz Sweep 1.067 ms
Occupied Bandwidth Total Power 13.6 dBm
17.808 MHz
Transmit Freq Error -33.120 kHz OBW Power 99.00 %
x dB Bandwidth 21.31 MHz x dB -26.00 dB
usa —
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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7.1.3. 802.11n HT40 MODE

Chain 0

Frequency| 26 dB BW 99% BW
Channel (MHz) (MHz) (MHZz)
Low 5190 39.55 36.272

High

5230

39.87

36.246

Agilant Spectrum Analyzer - Occupisd BW Agilant Spectrum Analyzer - Occupisd BW
AL RE 150w SENSEINT] ALIGHAUT. 124324 P Jan 11, 201 AL RE 150w SENSEINT] ALIGHAUT. 1239523 P Jan 11, 201
enter Freq 5.190000000 GHz Center Freg: 5.190000000 GHz Radio Std: None enter Freq 5.230000000 GHz Center Freg: 5230000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1010 Trig: Free Run AvglHold: 1010
HIFGain:Low AAten: 20 dB Radio Device: BTS HIFGain:Low ften: 20 dB Radio Device: BTS
Ref Offset21.4 dB Ref Offset 21,08 dB
10 dB/div Ref 10.00 dBm 10 dB/div Ref 10.00 dBm
Log Log
i
Center 5.19 GHz ‘Span 80 MHz Center 5.23 GHz ‘Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.067 ms| |#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.067 ms{
Occupied Bandwidth Total Power 12.4 dBm Occupied Bandwidth Total Power 15.2 dBm
36.272 MHz 36.246 MHz
Transmit Freq Error -58.052 kHz OBW Power 99.00 % Transmit Freq Error -49,235 kHz OBW Power 99.00 %
x dB Bandwidth 39.55 MHz x dB -26.00 dB x dB Bandwidth 39.87 MHz x dB -26.00 dB
usa — usa —
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Channel

Frequency|
(MH2z2)

26 dB BW
(MH2z)

99% BW
(MH2)

Low

5190

39.32

36.283

High

5230

39.53

36.273

Agilent Spectrum Analyzer - Dccupied DW
L &

LOW CHANNEL

F 504
enter Freq 5.180000000 GHz

Ref Offset 21.31 dB

—+ Trig:Free Run
WIFGain:L ow

SENSEINT G AUTC
Center Freg: 5.180000000 GHz
n

AvglHold: 1010
#Aten: 20 dB

12:45:54 PM Jan 11, 201

Radio 5td: None

Radio Device: BTS

HIGH CHANNEL

Agilent Spectrum Analyzer - Dccupied DW
L &

F 500
enter Freq 5.230000000 GHz

SENSE:INT

HIFGain:l

—+- Trig:FreeRun AvglHold>10/10

12:38:52 PM Jan 11, 201
Radio 5td: None

aw #Aten: 20 4B Radio Devica: BTS
Ref Offset 21 dB.
|‘_U dBidiv Ref 10.00 dBm |‘_U dBldiv Ref 10.00 dBm
og og
Center 5.19 GHz Span 80 MHz Center 5.23 GHz Span 80 MHz
#Res BW 390 kHz #VEW 1.2 MHz Sweep 1.067 m$ #Res BW 390 kHz #VEW 1.2 MHz Sweep 1.067 m$
Occupied Bandwidth Total Power 13.5 dBm Occupied Bandwidth Total Power 16.2 dBm
36.283 MHz 36.273 MHz
Transmit Freq Error -43.159 kHz OBW Power 99.00 % Transmit Freq Error -12.144 kHz OBW Power 99.00 %
x dB Bandwidth 39.32 MHz x dB -26.00 dB x dB Bandwidth 39.53 MHz x dB -26.00 dB
usa sTaTus usa

sTaTUS
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7.1.4. 802.11ac HT20 MODE

Chain 0

Frequency 26 dB BW 99% BW
Channel
(MHz) (MHz) (MHz)
Low 5180 21.38 17.777

Mid 5200

21.50

17.837

High 5240

21.42

17.842

Agilent Spectrum Analyzer - Dccupied DW
L

LOW CHANNEL

SENSELINT NE) 15:10:26 PM Jan 11, 201

3 500
q_5.180000000 GHz

enter Fre

Ref Offset 21.4 dB8

IIG dBidiv Ref 10.00 dBm
og

Center Freg: 5.180000000 GHz
— Trig:Free Run ‘Avg|Hold: 100
#Atten: 20 dB

Radio 5td: None

Radio Device: BTS

HIFGain:l ow

Agilent Spectrum Analyzer - Dccupied DW
L
enter Fre

Ref Offset 21.4 dB8

IIG dBidiv Ref 10.00 dBm
og

3 500
q_5.200000000 GHz

MID CHANNEL

SENSELINT LIGH BUTO 12:015:34 PM Jan 11, 201

Radio 5td: None

s Trig:Free Run AvglHold: 1010

#Atten: 20 dB Radio Device: BTS

HIFGain:l ow

Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms| |#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms]
Occupied Bandwidth Total Power 13.6 dBm Occupied Bandwidth Total Power 13.2 dBm
17.777 MHz 17.837 MHz
Transmit Freq Error -52.813 kHz OBW Power 99.00 % Transmit Freq Error -24.563 kHz OBW Power 99.00 %
x dB Bandwidth 21.38 MHz x dB -26.00 dB x dB Bandwidth 21.50 MHz x dB -26.00 dB

=

sTaTUS

=

sTaTUS

Agilant Spectrum Analyzer - Occupisd BW
AL RE 50w

enter Freq 5.240000000 GHz

AIGH CHANNEL

SENSEINT ALIGHAUTC
Center Freg: 5240000000 GHz

Trig: un AvglHold: 1010
#Amen: 20 dB

WFGain:Low Radio Device: BTS
Ref Offset 21,08 dBs
|‘_U dBldiv Ref 10.00 dBm
og

Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power 13.2 dBm

17.842 MHz
Transmit Freq Error -36.374 kHz OBW Power 99.00 %
x dB Bandwidth 21.42 MHz x dB -26.00 dB

=

sTaTUS
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Chain 1

Channel

Frequency
(MH2z)

26 dB BW
(MH2z)

99% BW
(MH2z)

Low

5180

21.03

17.752

Mid

5200

20.95

17.780

High

5240

21.36

17.793

LOW CHANNEL

Agilant Spectrum Analyzer - Occupisd BW

Agilant Spectrum Analyzer - Occupisd BW

MID CHANNEL

SENSELNT| ALIGN AUTO L s SENSELNT] ALIGAUTO 12:06:04 P Jan 11, 201
Canter Freq: 5.180000000 GHz Radio 5 . Canter Freq: 5.200000000 GHz Radio Std: None
~». Trig:Free Run AvglHold: 10H0 —». Trig:Free Run AvglHold: 10H0
WIFGain:law #Atten: 20 dB Radio Device: BTS WIFGain:low #Atten: 20 dB Radio Device: BTS
Ref Offset 21.31dB Ref Offset 21.31dB
10 dBldiv Ref 10.00 dBm 10 dBldiv Ref 10.00 dBm
Log Log
Center 5.18 GHz ‘Span 40 MHz Center 5.2 GHz ‘Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms| |#Res BW 200 kHz #VBW 620 kHz Sweep 1.067 ms
Occupied Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 14.0 dBm
17.752 MHz 17.780 MHz
Transmit Freq Error -34.881 kHz OBW Power 99.00 % Transmit Freq Error -43.457 kHz OBW Power 99.00 %
x dB Bandwidth 21.03 MHz xdB -26.00 dB x dB Bandwidth 20.95 MHz xdB -26.00 dB
= — = —

AIGH CARANNEL

SENSELINT

- Trig: Run
#Atten: 20 dB

HIFGain:L ow

Ref Offset 21 dB
Ref 10.00 dBm

AvglHold: 1010

135735 AM Jan 11, 201
Radio 5td: None

Radio Device: BTS

10 dBldiv
Log

Center 5.24 GHz

#Res BW 200 kHz #VBW 620 kHz

‘Span 40 MHz
Sweep 1.067 ms

Occupied Bandwidth Total Power 13.7 dBm
17.793 MHz

Transmit Freq Error -26.066 kHz OBW Power 99.00 %

x dB Bandwidth 21.36 MHz x dB -26.00 dB

o=

sTaTUS
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7.1.5. 802.11ac HT40 MODE

Chain 0

Frequency| 26 dB BW 99% BW
Channel (MHz) (MHz) (MHZz)
Low 5190 39.43 36.280

High

5230

39.88

36.269

Agilant Spectrum Analyzer - Occupisd BW Agilant Spectrum Analyzer - Occupisd BW
AL RE 150w SENSEINT] ALIGHAUT. 124542 P Jan 11, 201 AL RE 150w SENSEINT] ALIGHAUT. 12-27-34 P Jan 11, 201
enter Freq 5.190000000 GHz Center Freg: 5.190000000 GHz Radio Std: None enter Freq 5.230000000 GHz Center Freg: 5230000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1010 Trig: Free Run AvglHold: 1010
HIFGain:Low AAten: 20 dB Radio Device: BTS HIFGain:Low ften: 20 dB Radio Device: BTS
Ref Offset21.4 dB Ref Offset 21,08 dB
10 dB/div Ref 10.00 dBm 10 dB/div Ref 10.00 dBm
Log Log
Center 5.19 GHz ‘Span 80 MHz Center 5.23 GHz ‘Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.067 ms| |#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.067 ms{
Occupied Bandwidth Total Power 13.4 dBm Occupied Bandwidth Total Power 15.3 dBm
36.280 MHz 36.269 MHz
Transmit Freq Error -47.082 kHz OBW Power 99.00 % Transmit Freq Error -25,965 kHz OBW Power 99.00 %
x dB Bandwidth 39.43 MHz x dB -26.00 dB x dB Bandwidth 39.88 MHz x dB -26.00 dB
usa — usa —
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Chain 1

Frequency| 26 dB BW 99% BW
Channel (MH2) (MHz) (MHz)
Low 5190 39.27 36.217

High

5230

39.13

36.261

Agilent Spectrum Analyzer - Dccupied DW
L &

LOW CHANNEL

SENSE:INT

F 504
enter Freq 5.180000000 GHz

Ref Offset 21.31 dB
Ref 10.00 dBm

G AT
Center Frag: 5180000000 GHz
Trig: Free Run AvglHold: 1010

#IFGain:Low #Atten: 20 dB

12:52:11 PM Jan 11, 201
Radio 5td: None

Radio Device: BTS

Agilent Spoctrum Analyzer - Dccupiod BW.
AL

HIGH CHANNEL

SENSELINT LIGN L

RF E
enter Freq 5.230000000 GHz

Center Freq: 5.230000000 GHz

Ref Offset 21 dB8

10 dBidiv Ref 10.00 dBm
Log

GH:
-+ Trig:Fras Run AvglHold:> 10110

HIFGaind ow #Atten: 20 dB

12,3103 PH Jan 11, 201
Radio Std: None

Radio Device: BTS

10 dBJdiv
Log

Center 5.19 GHz

Span 80 MHz

Center 5.23 GHz

Span 80 MHz

=

sTaTUS

o

#Res BW 390 kHz #VEW 1.2 MHz Sweep 1.067 m$ #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.067 ms]
Occupied Bandwidth Total Power 14.8 dBm QOccupied Bandwidth Total Power 16.2 dBm
36.217 MHz 36.261 MHz
Transmit Freq Error -17.555 kHz OBW Power 99.00 % Transmit Freq Error -36.903 kHz OBW Power 99.00 %
x dB Bandwidth 39.27 MHz x dB -26.00 dB x dB Bandwidth 39.13 MHz x dB -26.00 dB

sTATUS
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7.1.6. 802.11ac HT80 MODE

Chain 0

Frequency| 26 dB BW 99% BW
Channel (MHZ) (MHz) (MHZz)
Low 5210 81.36 75.673
LOW CHANNEL

Agilont Spoctrum Analyzss - Occupisd BW.
M L T

Center Freq 5.21 DBDDDDD GHz

Trig:

Ref Offset 21 08 dB
Ln-n-m Ref 10.00 dBm
og

SENSENT

CenterFreq
- Free Ru
WIFGaind aw #Amen: 20 dB

GHz

Ll
5210000000
n AvglHold: 1010

12-55:32 PM Jan 11, 2019
Radio Std: None

Radio Device: BTS

Center 5.21 GHz
#Res BW 820 kHz

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

#VBW 2.4 MHz

75.673 MHz
-38.668 kHz
8136 MHz  xdB

Total Power 13.7 dBm

OBW Power 99.00 %

-26.00 dB

sTaTUS

Span 160 MHz|
Sweep 1.067 ms
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Chain 1

Frequency| 26 dB BW 99% BW
Channel (MHZ) (MHz) (MHZz)
Low 5210 80.23 75.688
LOW CHANNEL

Ref Offset 21 dB.

10 dBidiv Ref 10.00 dBm
Log

Agilant Spoctrum Analyzar - Occupisd BW
AL T

ICenter Freq 5.21 IJIElDDIJIJD GHz

HIFGain:Low

Freq: 5210000000 GHz
rig: Free Run AvglHold: 1010
#Aten: 20 dB

010101 PM Jan 11, 201
Radio Std: None

Radio Device: BTS

Center 5.21 GHz

#Res BW 820 kHz

#VBW 2.4 MHz

Span 160 MHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

=

75.688 MHz

-49.345 kHz
80.23 MHz

Total Power 14.8 dBm
OBW Power 99.00 %
x dB -26.00 dB

Sweep 1.067 ms

sTaTUS
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7.2. MAXIMUM CONDUCTED OUTPUT POWER

LIMITS
FCC Partl5, Subpart E/ RSS-247
- Frequency Range
Test Item Limit (MH2)
FCC: For an indoor access point :1W (30dBm)
FCC:For client devices: 250mw (24dBm)
For RSS:e.i.r.p. power: 5150-5250
not exceed 200 mW(23dBm) or 10 + 10 log10 B,
Conducted B is the 99% emission bandwidth in megahertz
250mW (24dBm) 5250-5350

Output Power

For FCC:5470-5725

250mW (24dBm) For IC:5470-5600
5650-5725
1 Watt (30dBm) 5725-5850

Note: 1. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6dBi. Directional gain: Please refer to the
description in section 5.3.

TEST PROCEDURE

Refer to KDB 789033 D02 General UNII Test Procedures New Rules v02r01
Connect the EUT to the a broadband gated RF average power meter, the power meter shall have a

video bandwidth that is greater than or equal to the bandwidth and shall utilize a fast-responding diode

detector.

TEST SETUP

EUT

TEST ENVIRONMENT

Attenuator Power Sensor

Temperature

23.4°C

Relative Humidity

56%

Atmosphere Pressure 101kPa

Test Voltage

AC 120V
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FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,

Ltd, Song Shan Lake Branch.



Q,

REPORT NO.: 4788832561.1-4

Page 37 of 173

RESULTS
CONDUCTED
. POWER » EIRP
Mode Channel | Chain Limit EIRP Limit
(dBm) dB dB dB
Single Total (dBm) (dBm) (dBm)
0 13.67 24 18.42 22.22
5180
1 13.63 24 19.43 22.22
5900 0 12.41 24 17.16 22.22
a
1 13.14 24 18.94 22.22
22.22
5240 0 12.05 24 16.80
1 12.31 24 18.11 22.22
0 7.42
5180 10.96 24 19.76 22.50
1 8.43
0 7.75
n HT20 5200 11.18 24 19.98 22.50
1 8.56
0 7.42
5240 10.86 24 19.66 22.50
1 8.24
0 7.90
5180 11.33 24 20.13 22.49
1 8.71
0 7.51
ac HT20 5200 11.10 24 19.90 22.49
1 8.60
0 7.45
5240 10.87 24 19.67 22.49
1 8.24
0 6.95
5190 10.40 24 19.20 23
1 7.78
n HT40
0 9.63
5230 13.09 24 21.89 23
1 10.48
7.
5190 0 99 11.59 24 20.39 23
1 9.10
ac HT40 0 0.84
5230 13.26 24 22.06 23
1 10.63
ac HT80 5210 0 7.82 11.30 24 20.10 23
1 8.71
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Remarks: 1.All the antennas ports had been tested, but only the worst data recorded in the report.
2.EIRP= Conducted Out Power+ Directional gain.

7.3. POWER SPECTRAL DENSITY

LIMITS
FCC Partl5, Subpart E/ RSS-247
I Frequency Range
Test Item Limit (MH2)
For FCC: Other than Mobile and
portable:17dBm/MHz
Mobile and portable:11dBm/MHz 5150-5250
For RSS:10dBm/MHz
Power Spectral
Density 11dBm/MHz 5250-5350
For FCC:5470-5725
11dBm/MHz For 1C:5470-5600
5650-5725
30dBm/500kHz 5725-5850

Note: 1. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6dBi. Directional gain: Please refer to the
description in section 5.3.

TEST PROCEDURE

Connect the UUT to the spectrum analyser and use the following settings:

For U-NII-1, U-NII-2A and U-NII-2C band:

Center Frequency

The center frequency of the channel under test

Detector RMS

RBW 1MHz

VBW 23 x RBW

Span Encompass the entire emissions bandwidth (EBW) of the signal
Trace Max hold

Sweep time Auto

For U-NII-3:

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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Center Frequency

The center frequency of the channel under test

Detector RMS

RBW 500KHz

VBW 23 x RBW

Span Encompass the entire emissions bandwidth (EBW) of the signal
Trace Max hold

Sweep time Auto

Allow trace to fully stabilize and use the peak marker function to determine the maximum amplitude

level within the RBW.

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

TEST SETUP
Spectrum
EUT Attenuator Analyzer
TEST ENVIRONMENT
Temperature 23.4°C Relative Humidity [56%
Atmosphere Pressure 101kPa Test Voltage AC 120V
RESULTS
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Conducted PSD Limit EIRP
Mode Channel | Chain (dBm) (dII;nnl1) EIRP | Limit
Single Total (dBm) | (dBm)
2.847 11 7.597 1
5180 0 8 59 0
1 2.628 11 8.428 10
0 1.359 11 6.109 10
a 5200
1 2.294 11 8.094 10
5940 0 0.966 11 5.716 10
1 1.395 11 7.195 10
0 -3.513
5180 -0.04 8.2 8.76 10
1 -2.643
0 -3.667
n HT20 5200 -0.02 8.2 8.78 10
1 -2.481
0 -4.105
5240 -0.57 8.2 8.23 10
1 -3.113
0 -3.344
5180 0.08 8.2 8.88 10
1 -2.559
0 -3.721
ac HT20 5200 -0.26 8.2 8.54 10
1 -2.867
0 -3.726
5240 -0.40 8.2 8.40 10
1 -3.107
0 -7.149
5190 -3.84 8.2 4.96 10
1 -6.570
n HT40
0 -4.466
5230 -1.09 8.2 7.71 10
1 -3.760
0 -5.874
5190 -2.42 8.2 6.38 10
1 -5.026
ac HT40
0 -4.329
5230 -0.85 8.2 7.95 10
1 -3.437
ac HT80 5210 0 -8.955 -5.68 8.2 3.12 10
1 -8.430
Note: PSD= TEST PLOT Value + 10 log (1/x), where x is the duty cycle.
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Remarks: 1. All the antennas ports had been tested, but only the worst data recorded in the report.
2.EIRP PSD= Conducted PSD+ Directional gain.
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TEST PLOT FOR ANTENNA B AND C

802.11a Mode

5180MHz
Chain 0

SENSEINT) ALIGNAUTO
Avg Typa: Pwr(RMS) "
Ve g

Agilent Spectrum Analyzer - Swept SA

RL [ 0D AL
enter Freq 5.180000000 GHz ] )
i Fast -»- Trig:FreeRun Avg|Hold: 100100
IFGain:Low #Anten: 20 dB e G X
RefOffset21.4 B Mkr1 5.183 234 GH]
jodeid__Ref 10.00 dBm 2.537 dBmy
og
Center 5.18000 GHz Span 41.80 MH3
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
s srans

Chain 1

Agilent Spectrum Analyzer - Swept SA
L [ ETT SENSEINT) ALIGNAUTO
enter Freq 5.180000000 GHz N Avg Type: Pwr(RMS) TRACE|
Fast ~»- Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Atten: 20 dB o7 EE)
Ref Offset 21.4 dB Mkr1 5.186 192 GHZ
10 dBidiv Ref 10.00 dBm 2.318 dBmy
og

Span 42.74 MHz
Sweep 1.07 ms (3001 pts)

Center 5.18000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*
sTATUS

s
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5200MHz

Chain 0
Rl | o (S0 A | | | sanseiT] ALIGHAUTD | 01:13:59 P# Jan 11, 201"
enter Freq 5.200000000 GHz ] ) Avg Typs: Pr(RMS)
Fast ~+- Trig:Free Run Avg|Hold: 1001100 e
IFGain:Low #Atten: 20 dB DET
Mkr1 5.204 893 GHJ]
Ref Offset 214 dB
[ggevan_Ref 10.00 dBm 1.049 dBmy
A
Center 5.20000 GHz Span 42.36 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
s srans
Chain 1
Rl | o (S0 A | | | sanseiT] ALIGHAUTD | 01:33:15 PM Jan 1, 201"
enter Freq 5.200000000 GHz ] ) Avg Typs: Pr(RMS) e
FHO Fast -+~ Trig:Free Run Avg|Hold: 100100 TreEl
IFGain:Low #Atten: 20 dB DET
Mkr1 5.197 167 GHJ]
Ref Offset 214 dB
[ggevan_Ref 10.00 dBm 1.984 dBmy
Center 5.20000 GHz Span 42.20 MH3
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
s srans
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5240MHz

Chain 0
Rl | o (S0 A | | [ saseinT ALIGHAUTD | 01:17:44 PM Jan 11, 201
enter Freq 5.240000000 GHz | B Avg Typa: PwrRMS)
Fast -+ Trig:Free Run Avg|Hold: 1001100 v
IFGain:Low #Atten: 20 dB oer
Ref Offsst 21.08 B Mkr1 5.238 341 GH3
Eg;i}klw Ref 10.00 dBm 0.656 dBm|
/
Center 5.24000 GHz Span 42.28 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
usa status
Chain 1
Rl | o (S0 A | | [ saseinT ALIGHAUTD | 01:25:47 PM Jan 11, 201
enter Freq 5.240000000 GHz | . Avg Type: Pwr(RMS) TRACE|
PO Fast s Trig:Free Run Avg|Hold: 100100 Tvee
IFGain:Low #Atten: 20 dB oer
Mkr1 5.236 051 GHZ
Ref Offset 21.08 dB.
Eg;i}klw Ref 10.00 dBm 1.085 dBmy
Center 5.24000 GHz Span 42.46 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
usa status

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO

: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,

Ltd, Song Shan Lake Branch.



REPORT NO.: 4788832561.1-4
Page 45 of 173

802.11 n HT20 Mode
5180MHz

Chain O

Agilent Spectrum Analyzer - Swept SA
RL RE E AC i INT | ALIGNAUTO
Avg Type: Pwr(RMS) TRACE|
Fast -»- Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Anten: 20 dB e G X
Mkr1 5.182 888 76 GHZ
Ref Offset21.4 dB
jodeid__Ref 10.00 dBm -3.843 dBmy
og
Center 5.18000 GHz Span 42.56 MH3
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
™ raTus

Chain 1

GNALT!

enter Freq 5.180000000 GHz | N Avg Type: Pwr(RMS) TRACE|
PO Fast -+ Trig:FreeRun Avg|Hold: 100100 vre
IFGain:Low #Atten: 20 dB o7 EE)
Ref Offset21.31 dB. Mkr1 5. 13’\2 8774 GHZ
10 dBidiv Ref 10.00 dBm -2.973 dBmy
og
Center 5.18000 GHz Span 42.82 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
use TaTus,
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5200MHz

Chain 0

RL 3 SO AC SENSEINT ALIGN A

! LUK el 4 1 LAUTO ! 10:31:53 AM Jan 11, 201
enter Freq 5.200000000 GHz | . Avg Type: Pwr(RMS) TRACE|
Fast -+ Trig:Free Run Avg|Hold: 100100 Ve
IFGain:Low #Atten: 20 dB oer
Mkr1 5.198 292 28 GHZ
Ref Offset 21.4 dB
10 dBidiv Ref 10.00 dBm -3.997 dBmy
og
Center 5.20000 GHz Span 42.56 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
usa status
Chain 1
Rl | o (S0 A | | | sanseiT] ALIGHAUTD | 10:34:24 AMan 11, 201
enter Freq 5.200000000 GHz | . Avg Type: Pwr(RMS) TRACE|
PO Fast s Trig:Free Run Avg|Hold: 100100 Tveel
IFGain:Low #Atten: 20 dB oer
RefOffset 21.31 dB Mkr1 5.197 125 GH
10 dBidiv Ref 10.00 dBm -2.811 dBmy
og
Center 5.20000 GHz Span 42.44 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
usa status
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Agilent Spectrum Analyzer - Swept SA
RL [ E c

5240MHz

Chain O

Av,

g Type: Pwr(RMS)

T
enter Freq 5.240000000 GHz | .
i Fast -»- Trig:FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 20 dB e G X
Mkr1 5.245 451 GH]
Ref Offset 21.08 dB
jodeid__Ref 10.00 dBm -4.435 dBmy
og
Center 5.24000 GHz Span 42.84 MH3
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.07 ms (8001 pts
o srarus

Agilent Spectrum Analyzer - Swept SA
RL [ TS

enter Freq 5.240000000 GHz

Chain 1

. Trig:Free Run

ALIGNAUTO
Avg Typa: Pwr(RMS)
Avg|Hold: 100100

GH]

PNO: Fast
IFGain:Low #Atten: 20 dB
Mkr1 5.234 646
Ref Offset 21 dB
10 dBidiv Ref 10.00 dBm -3.443 dBmy
og
Center 5.24000 GHz Span 42.62 MHzZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
use jsTatus
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802.11n HT40 Mode
5190MHz

Chain O

Agilent Spectrum Analyzer - Swept SA

ALIGNALIT

RL RE SR AC SENGEIN =
enter Freq 5.190000000 GHz | N Avg Type: Pwr(RMS) T
WO Tast -+ Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Atten: 20 dB o7 EE)
Mkr1 5.192 897 GHZ
Ref Offset 21.4 dB
Eg;i}klw Ref 10.00 dBm -7.789 dBm|
Center 5.19000 GHz Span 79.10 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
use jsTatus

Chain 1

Agilent Spectrum Analyzer - Swept SA
RL 3 0R AL SENGE!INT | ALIGNAUTO 12:47.48 PM Jan 11, 2018
enter Freq 5.190000000 GHz ) Avg Type: Pur(RMS) e
i Fast -»- Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Anten: 20 dB eT —
Mkr1 5.177 358 62 GHZ
Ref Offset 21.31 dB
[ggeva_Ref 10.00 dBm -7.220 dBmy
Center 5.10000 GHz Span 78.64 MH3
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
s rarus
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5230MHz

Chain 0

RL [ T

s

I || | SEHSEINT ALIGNAUTO | 1235 15PM Jan i1, 201
enter Freq 5.230000000 GHz | B Avg Typa: PwrRMS)
Fast -+ Trig:Free Run Avg|Hold: 1001100 v
IFGain:Low #Atten: 20 dB oer
Ref Offset 21.08 dB Mkr1 5.223 461 GH
10 dBidiv Ref 10.00 dBm -5.116 dBmy
og
Center 5.23000 GHz Span 79.74 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)

sTaTUS

RL RE

Chain 1

Soq  AC
enter Freq 5.230000000 GHz

PO Fast s Trig:Free Run

ALIGN AT

0| 12:40:47 P Jan 11, 201
Avg Typa: Pwr{RMS) TRACE]
AvglHold: 1061100 Tvee

IFGain:Low #Atten: 20 dB oer
Mkr1 5.223 211 GH
Ref Offset 21 dB
10 dBidiv Ref 10.00 dBm -4.410 dBmy
og
¢

Center 5.23000 GHz Span 79.06 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)

s

sTaTUS
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802.11 ac HT20 Mode

5180MHz
Chain O

Agilent Spectrum Analyzer - Swept SA

RL 3 DR AL SENGE!INT | ALIGNAUTO 12:12:22 PM Jan 11, 2018
enter Freq 5.180000000 GHz | N Avg Type: Pwr(RMS) ACE|
WO Tast -+ Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Atten: 20 dB o7 EE)
Mkr1 5.183 223 GHZ
Ref Offset 21.4 dB
Eg;i}klw Ref 10.00 dBm -3.954 dBm|
Center 5.18000 GHz Span 42.76 MHzZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
use jsTatus

Chain 1
S “ IIT‘;\::T“‘: Pwr{RMS]

Agilent Spectrum Analyzer - Swept SA
RL [ E c

R SO%  AC
enter Freq 5.180000000 GHz

) ™
Fast ~»- Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Atten: 20 dB o7 EE)
Mkr1 5.176 945 GHZ
Ref Offset 21.31 dB.

Eg;i}klw Ref 10.00 dBm -3.179 dBm|

Center 5.18000 GHz Span 42.06 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)

use jsTatus
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RL [ T

5200MHz

Chain 0

I || | SEHSEINT ALIGNAUTO | 12:05:27 P4 Jan 11, 201
enter Freq 5.200000000 GHz ] ) Avg Typa: Pwr(RMS)
Fast ~+- Trig:Free Run Avg|Hold: 1001100 e
IFGain:Low #Atten: 20 dB DET)
Mkr1 5.203 349 GH]
Ref Offset21.4 dB
jodeid__Ref 10.00 dBm -4.331 dBmy
og
Center 5.20000 GHz Span 43.00 MH3Z
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
s srans
Chain 1
Rl | o (S0 A | | SENSE INT| ALIGHAUTD | 12:07:58 P4 Jan 11, 201¢
enter Freq 5.200000000 GHz ) Avg Typs: Pr(RMS) e
FHO Fast -+~ Trig:Free Run Avg|Hold: 100100 TreEl

IFGain:Low #Atten: 20 dB oer
Mkr1 5.196 763 GHZ
Ref Offset 21.31 dB.
10 dBidiv Ref 10.00 dBm -3.477 dBmy
og
Center 5.20000 GHz Span 41.90 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)

s

sTaTUS
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RL [ T

5240MHz

Chain 0

s

sTaTUS

I || | |_saseNT ALIGNAUTO | 11:56:58 M Jan 11, 201
enter Freq 5.240000000 GHz | . Avg Type: Pwr(RMS) TRACE |
Fast -+ Trig:Free Run Avg|Hold: 1001100 v
IFGain:Low #Atten: 20 dB oer
Mkr1 5.235 073 GHZ
Ref Offset 21.08 dB.
10 dBidiv Ref 10.00 dBm -4.336 dBmy
og
Center 5.24000 GHz Span 42.84 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)

RL RE

Chain 1

SENSEINT ALIGN AT

S0q  AC
enter Freq 5.240000000 GHz

Avg Type: Pwr(RMS)
Avg|Hold: 100100 Tveel

11:59:20 AM Jan 11, 201
TRACE|

PHO Fast s Trig:Free Run
IFGain:Low #Atten: 20 dB oer
Ref Offset 21 dB Mkr1 5.242 8’:27;‘28 GHZ
10 dBidiv Ref 10.00 dBm -3.717 dBmy
og
Center 5.24000 GHz Span 42.72 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)

s

sTaTUS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO

: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,

Ltd, Song Shan Lake Branch.



REPORT NO

.. 4788832561.1-4
Page 53 of 173

802.11ac HT40 Mode

RL [ T

5190MHz
Chain 0

| (S0 A | | HSE:INT ALIGHAUTD | 12:51:34 P4 Jan 11, 201
enter Freq 5.190000000 GHz | ) Avg Typa: Pwr(RMS)
Fast ~+- Trig:Free Run Avg|Hold: 1001100 e
IFGain:Low #Atten: 20 dB DET
Mkr1 5.195 422 GH]
Ref Offset 21.4 dB
10 dBidiv Ref 10.00 dBm -7.014 dBm|
og
Center 5.19000 GHz Span 78.86 MH
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts
se srarus
Chain 1
Rl | o |06 AC | | | sanseiT] ALIGHAUTD | 12:54:05 P4 Jan 11, 201
enter Freq 5.190000000 GHz i Avg Type: Pwr(RMS) TRAce
FHO Fast -+~ Trig:Free Run Avg|Hold: 100100 TreEl
IFGain:Low #Atten: 20 dB DET
Mkr1 5.182 765 GH]
Ref Offset 21.31 dB
jodeid__Ref 10.00 dBm -6.146 dBmy
og
Center 5.19000 GHz Span 78.54 MH
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts
se srarus
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5230MHz

Chain 0

RL 3 SO AC SENSEINT ALIGN A

I (S0 A | | 1 AUTO | 12:30:25 P Jan i1, 201
enter Freq 5.230000000 GHz ] ) Avg Type: Pwr(RMS)
Fast ~+- Trig:Free Run Avg|Hold: 1001100 e
IFGain:Low #Atten: 20 dB DET|
Mkr1 5.226 281 19 GH]
Ref Offset 21.08 dB
jodeid__Ref 10.00 dBm -5.449 dBmy
og
Center 5.23000 GHz Span 79.76 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts
se srarus
Chain 1
Rl | o |06 Ac | | | sanseiT] ALIGHAUTD | 12:32-58 PM Jan 11, 201¢
enter Freq 5.230000000 GHz | . Avg Type: Pwr(RMS) TRACE |
FHO Fast -+~ Trig:Free Run Avg|Hold: 100100 TreEl
IFGain:Low #Atten: 20 dB DET|
Mkr1 5.236 417 GH]
Ref Offset 21 dB
jodeid__Ref 10.00 dBm -4.577 dBmy
og
Center 5.23000 GHz Span 78.26 MHZ
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts
se srarus

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO

: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co.,

Ltd, Song Shan Lake Branch.



REPORT NO.: 4788832561.1-4
Page 55 of 173

802.11ac HT80 Mode

5210MHz

Chain 0
Agilent Spectrum Analyzer - Swept SA
RL 3 0R AL SENGE!INT | ALIGNAUTO D1:00-24 PM Jan 11, 201"
enter Freq 5.210000000 GHz ] ) Avg Type: Pur(RMS) nce
i Fast -»- Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Anten: 20 dB e G X
Mkr1 5.202 678 GHJ]
Ref Offset 21.08 dB
[ggevan_Ref 10.00 dBm -10.865 dBmy
Center 5.21000 GHz Span 162.7 MH3
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)
s rarus

Chain 1
S “ IIT‘;\::T“‘: Pwr{RMS]

Agilent Spectrum Analyzer - Swept SA
RL [ E c

R SO%  AC
enter Freq 5.210000000 GHz

) ™
WO Tast -+ Trig:FreeRun Avg|Hold: 100100 e
IFGain:Low #Atten: 20 dB o7 EE)

Mkr1 5.218 665 GHZ
Ref Offset 21 dB

Eg;i}klw Ref 10.00 dBm -10.340 dBmy

Center 5.21000 GHz Span 160.5 MHzZ

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (8001 pts)

use jsTatus
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8. RADIATED TEST RESULTS

LIMITS

Please refer to FCC §15.205, §15.209 and §15.407(b) (4)
Please refer to RSS-GEN Clause 8.9 (Transmitter)

Radiation Disturbance Test Limit for FCC (Class B)(9KHz-1GHz)

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~-88 100 3
88~216 150 3
216~960 200 3
960~1000 500 3

Note: 1) At frequencies at or above 30 MHz, measurements may be performed at a distance other
than what is specified provided: measurements are not made in the near field except where it can be
shown that near field measurements are appropriate due to the characteristics of the device; and it can
be demonstrated that the signal levels needed to be measured at the distance employed can be
detected by the measurement equipment. Measurements shall not be performed at a distance greater
than 30 meters unless it can be further demonstrated that measurements at a distance of 30 meters or
less are impractical. When performing measurements at a distance other than that specified, the
results shall be extrapolated to the specified distance using an extrapolation factor of 20 dB/decade
(inverse linear-distance for field strength measurements; inverse-linear-distance-squared for power
density measurements).

(2) At frequencies below 30 MHz, measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making measurements in
the near field. Pending the development of an appropriate measurement procedure for measurements
performed below 30 MHz, when performing measurements at a closer distance than specified, the
results shall be extrapolated to the specified distance by either making measurements at a minimum of
two distances on at least one radial to determine the proper extrapolation factor or by using the square
of an inverse linear distance extrapolation factor (40 dB/decade). This paragraph (f) shall not apply to
Access BPL devices operating below 30 MHz.
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IC Restricted bands please refer to ISED RSS-GEN Clause 8.10.
FCC Restricted bands please refer to CFR 47 FCC 15.2009.

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table.

LIMITS OF RADIATED EMISSION MEASUREMENT (Below 1GHz)

Field Strength Limit
Frequency Range Field Strength Limit
(MHz2) (UV/m) at 3 m i) G2
Quasi-Peak
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
Peak Average
Above 1000 500
74 54

Limits of unwanted emission out of the restricted bands
LIMITS OF RADIATED EMISSION MEASUREMENT ( Above 1GHz)

Frequency Range Field Strength Limit
(MHz) EIRP Limit
30 - 88 (dBuV/m) at 3 m
5150~5250 MHz
5250~5350 MHz PK:-27 (dBm/MHz) PK:68.2(dBuVv/m)
5470~5725 MHz
PK:-27 (dBm/MHz) *1 PK: 68.2(dBuV/m) *1
_ PK:10 (dBm/MHz) *2 PK:105.2 (dBpV/m) *2
5725~5850 MHz PK:15.6 (dBM/MHz) *3 PK: 110.8(dBuV/m) *3
PK:27 (dBm/MHz) *4 PK:122.2 (dBuV/m) *4

Note:

*1 beyond 75 MHz or more above of the band edge.

*2 below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above.

*3 below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above.

*4 from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at
the band edge.
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TEST SETUP AND PROCEDURE

Below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/Receiver 00

The setting of the spectrum analyser

RBW 200Hz (From 9kHz to 0.15MHz)/ 9KHz (From 0.15MHz to 30MHZz)
VBW 200Hz (From 9kHz to 0.15MHz)/ 9KHz (From 0.15MHz to 30MHz)
Sweep Auto

Detector Peak/QP/ Average

Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2013

2. The EUT was arranged to its worst case and then turntable (from O degree to 360 degrees) to find
the maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

3. The EUT was placed on a turntable with 0.8 meter above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top
of a variable height antenna tower.

5. For measurement below 1GHz, the initial step in collecting conducted emission data is a spectrum
analyzer peak detector mode pre-scanning the measurement frequency range. Significant peaks are
then marked and then Quasi Peak detector mode re-measured. If the emission level of the EUT
measured by the peak detector is 3 dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the quasi-peak detector and
reported.

6. For the actual test configuration, please refer to the related item in this test report (Photographs of
the Test Configuration)
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Below 1G

Semi Anechoic Chamber Antenna Mount
i 360 W
r:qi-‘* Receiver
| A
: Puosition
! Controller
Preamplifier

The setting of the spectrum analyser

RBW 120K
VBW 300K
Sweep Auto
Detector Peak/QP
Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2013.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high pass
filter are used for the test in order to get better signal level. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

3. The EUT was placed on a turntable with 0.8 meter above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top
of a variable height antenna tower.

5. For measurement below 1GHz, the initial step in collecting conducted emission data is a spectrum
analyzer peak detector mode pre-scanning the measurement frequency range. Significant peaks are
then marked and then Quasi Peak detector mode re-measured. If the emission level of the EUT
measured by the peak detector is 3 dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the quasi-peak detector and
reported.

6. For the actual test configuration, please refer to the related item in this test report (Photographs of
the Test Configuration)
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Above 1G
‘ | Cabinet
Semi Anechoic Chamber
Antenna Mount 4

! ~
wihe 360 %"
,::_-ﬁ P i Receiver

i 3m Pt

[ —

i P Tm~4m

LT Fosition
EWT Controller

E 1.5m g

1m
‘ Preamplifier
— L H

The setting of the spectrum analyser

RBW 1M
PEAK: 3M
VB AVG: see note 6
Sweep Auto
Detector Peak
Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2013.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high pass
filter are used for the test in order to get better signal level. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

3. The EUT was placed on a turntable with 1.5m above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top
of a variable height antenna tower.

5. For measurement above 1GHz, the emission measurement will be measured by the peak detector.
This peak level, once corrected, must comply with the limit specified in Section 15.209.

6. For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth
is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T video bandwidth with
peak detector. For the Duty Cycle please refer to clause 7.1.ON TIME AND DUTY CYCLE.
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7. For the actual test configuration, please refer to the related item in this test report (Photographs of
the Test Configuration)

TEST ENVIRONMENT

Temperature 24.4°C Relative Humidity  [52%
Atmosphere Pressure 101kPa Test Voltage AC 120V

TEST RESULTS

Notel:The chart shows Limits 74dBuV for Peak, 54dBuV for AVG, but Unwanted Emissions that fall
Outside of the Restricted Bands is 68.2dBuV for Peak, No limit for AVG. All test results are in
compliance with the limits.

Note 2: The EUT was fully exercised with external accessories during the test. In the case of multiple
accessory external ports, an external accessory shall be connected to one of each type of port.
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Q,

8.1.

802.11a MODE

8.1.1. UNII-1 BAND
SISO Chain 0

RESTRICTED BANDEDGE LOW CHANNEL

HORIZONTAL RESULTS

PEAK
117.0 dBu¥/m
107
97
87
77 FEC Class B-3M Radiation Peak {Above 1G]
. w \/\\
57 !
|
47
37.0
4500.000 4573.00 4646.00 4719.00 4792.00 4865.00 4938.00 5011.00 5084.00 5230.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
1 5148.970 23.63 40.46 64.09 74.00 -9.91 peak
2 5150.000 23.40 40.46 63.86 74.00 -10.14 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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AVG
107.0 dBu¥/m
97 ™
87
77 FCC Class B 3M Radiation Peak [Above 1G]
67
57 FEG €lass B-3M Radiation A¥G {Above 1G]
47 L—
37
27.0
4500.000 4573.00 4646.00 4719.00 4792.00 4865.00 4938.00 5011.00 5084.00 5230.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 5148.970 6.01 40.46 46.47 54.00 -7.53 AVG
2 5150.000 5.93 40.46 46.39 54.00 -7.61 AVG

Note: 1. Measurement = Reading Level + Correct Factor
3. AVG: VBW=1/Ton where: ton is transmit duration.
4. For transmit duration, please refer to clause 7.1.
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VERTICAL RESULTS
PEAK

117.0  dBuV/m

107

97

a7

77 FCC Class B 3M Radiation Peak [Above 1G]

67

57

47
7.0
4500000 4573.00 464600  4719.00 479200 486500 493800 5011.00  5084.00 5230.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz2) (dBuV) (dB/m) (dBuVv/m) (dBuV/m) (dB)
1 5126.340 17.73 40.33 58.06 74.00 -15.94 peak
2 5150.000 16.11 40.46 56.57 74.00 -17.43 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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AVG
970 dBu¥/m
87 ™
7 FCC Class B-3M Radiation Peak [Above 1G]
67
57 FEE Class B 3M Radiation AV {Above 1G]

47 T L

M

7

27

17.0

4500000 4573.00 464600  4719.00 479200 486500 493800 5011.00  5084.00 5230.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark

(MHz2) (dBuV) (dB/m) (dBuVv/m) (dBuV/m) (dB)

1 5126.340 3.07 40.33 43.40 54.00 -10.60 AVG
2 5150.000 3.05 40.46 43,51 54.00 -10.49 AVG

Note: 1. Measurement = Reading Level + Correct Factor

3. AVG: VBW=1/Ton where: ton is transmit duration.
4. For transmit duration, please refer to clause 7.1.
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HARMONICS AND SPURIOUS EMISSIONS LOW CHANNEL

HORIZONTAL RESULTS

1-7GHz
800 dBuV/m
FCC Class B 3M Radiation Peak [Above 1G)
70
60
50 E
2 2 MW
4
3 L s
40 1 WM
el i
30
20
10
0.0
1000.000 1600.00  2200.00  2800.00 340000  4000.00 460000  5200.00  5800.00 7000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MH2) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 1150.000 50.52 -13.80 36.72 74.00 -37.28 peak
2 2998.000 51.71 -6.34 45.37 74.00 -28.63 peak
3 3694.000 43.93 -4.34 39.59 74.00 -34.41 peak
4 4864.000 42.74 -0.83 4191 74.00 -32.09 peak
5 5926.000 42.35 3.88 46.23 74.00 -21.77 peak
6 6598.000 42.53 5.21 47.74 74.00 -26.26 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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HORIZONTAL RESULTS
7-18GHz

87.0 dBu¥/m

i FCC Clazs B34 Radiation Peak {Above 1G]

67
57
R e e
37
27

17

7.0

7000.000 8100.00 920000 10300.00 11400.00 12500.00 13600.00 14700.00 15800.00 18000.00 MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 7770.000 39.65 8.11 47.76 74.00 -26.24 peak
2 9376.000 38.87 9.66 48.53 74.00 -25.47 peak
3 10993.000 36.99 12.29 49.28 74.00 -24.72 peak
4 12291.000 36.79 13.44 50.23 74.00 -23.77 peak
5 14381.000 36.41 16.40 52.81 74.00 -21.19 peak
6 16625.000 31.70 18.89 50.59 74.00 -23.41 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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Q,

VERTICAL RESULTS

1-7GHz
80.0 dBuV/m
FCC Class B 3M Radiation Peak [Above 1G]

70

60

50 2 &

3 X b

@ WW‘L'VJ

30

20

10

0.0
1000.000 1600.00  2200.00  2800.00  3400.00 400000 460000  5200.00  5800.00 7000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz2) (dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dB)

1 1996.000 62.56 -10.70 51.86 74.00 -22.14 peak
2 3334.000 54.45 -5.78 48.67 74.00 -25.33 peak
3 3886.000 47.69 -4.47 43.22 74.00 -30.78 peak
4 4144.000 43.43 -3.69 39.74 74.00 -34.26 peak
5 4984.000 45.36 -0.10 45.26 74.00 -28.74 peak
6 6574.000 42.18 5.27 47.45 74.00 -26.55 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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VERTICAL RESULTS

7-18GHz

87.0

dBu¥/m

ir

FCC Class B 3M Radiation Peak [Above 1G]

67

57

37

27

17

wn

47]

7.0

7000.000 8100.00 920000 10300.00 11400.00 12500.00 13600.00 14700.00 15800.00 18000.00 MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 8166.000 39.40 8.93 48.33 74.00 -25.67 peak
2 9552.000 38.25 9.81 48.06 74.00 -25.94 peak
3 10586.000 37.93 12.00 49.93 74.00 -24.07 peak
4 12313.000 36.55 13.45 50.00 74.00 -24.00 peak
5 14403.000 35.31 16.44 51.75 74.00 -22.25 peak
6 16900.000 32.73 19.24 51.97 74.00 -22.03 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak det

ector.
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Q,

HARMONICS AND SPURIOUS EMISSIONS MID CHANNEL

HORIZONTAL RESULTS
1-7GHz

80.0 dBu¥/m

FCC Class B 3M Radiation Peak [Above 1G)
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1000.000 1600.00  2200.00 2800.00 340000 400000 460000 5200.00  5800.00 7000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark

(MH2) (dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
1 1996.000 59.02 -10.70 48.32 74.00 -25.68 peak
2 3334.000 52.58 -5.78 46.80 74.00 -27.20 peak
3 4984.000 46.05 -0.10 45.95 74.00 -28.05 peak
4 5410.000 47.13 0.80 47.93 74.00 -26.07 peak
5 5632.000 45.90 1.79 47.69 74.00 -26.31 peak
6 6538.000 43.12 5.40 48.52 74.00 -25.48 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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HORIZONTAL RESULTS

7-18GHz

870 dBuV/m

7 FCE Class B-3M Radiation Peak [Above 1G]
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7000.000 8100.00  9200.00  10300.00 1140000 1250000 13600.00 14700.00 15800.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz2) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 7836.000 39.64 8.31 47.95 74.00 -26.05 peak
2 9354.000 38.64 9.51 48.15 74.00 -25.85 peak
3 10586.000 37.42 12.00 49.42 74.00 -24.58 peak
4 13039.000 36.09 14.49 50.58 74.00 -23.42 peak
5 14381.000 34.73 16.40 51.13 74.00 -22.87 peak
6 17296.000 30.33 21.13 51.46 74.00 -22.54 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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VERTICAL RESULTS

1-7GHz
80.0 dBuV/m
FCC Class B 3M Radiation Peak [Above 1G]
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1000.000 1600.00  2200.00  2800.00  3400.00 400000 460000  5200.00  5800.00 7000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz2) (dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dB)

1 1996.000 62.10 -10.70 51.40 74.00 -22.60 peak
2 2524.000 48.00 -8.22 39.78 74.00 -34.22 peak
3 3334.000 54.56 -5.78 48.78 74.00 -25.22 peak
4 4990.000 44.88 -0.04 44.84 74.00 -29.16 peak
5 5878.000 41.59 3.89 45.48 74.00 -28.52 peak
6 6790.000 42.01 5.37 47.38 74.00 -26.62 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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VERTICAL RESULTS

7-18GHz

87.0

dBu¥/m

ir

FCC Class B 3M Radiation Peak [Above 1G]
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7000.000 8100.00 920000 10300.00 11400.00 12500.00 13600.00 14700.00 15800.00 18000.00 MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 7836.000 39.15 8.31 47.46 74.00 -26.54 peak
2 9376.000 38.16 9.66 47.82 74.00 -26.18 peak
3 10575.000 37.07 11.89 48.96 74.00 -25.04 peak
4 11444.000 37.13 12.64 49.77 74.00 -24.23 peak
5 13974.000 34.48 15.95 50.43 74.00 -23.57 peak
6 16009.000 34.34 16.84 51.18 74.00 -22.82 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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HARMONICS AND SPURIOUS EMISSIONS HIGH CHANNEL

HORIZONTAL RESULTS

1-7GHz
80.0 dBuV/m
FCC Class B 3M Radiation Peak [Above 1G]
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1000.000 1600.00  2200.00  2800.00  3400.00 400000  4600.00  5200.00  5800.00 7000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark

(MHz2) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 1996.000 59.25 -10.70 48.55 74.00 -25.45 peak
2 3334.000 55.31 -5.78 49.53 74.00 -24.47 peak
3 5464.000 46.66 1.57 48.23 74.00 -25.77 peak
4 5674.000 46.90 1.80 48.70 74.00 -25.30 peak
5 6520.000 41.99 5.45 47.44 74.00 -26.56 peak
6 6880.000 42.06 5.97 48.03 74.00 -25.97 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
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