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TEST REPORT

Aug.24, 2018
Test Report No. : GTSR18080103-WLANO2 9%
Date of issue
Equipment under Test : IEEE 802.11a/ b/g/n/ac 2T2R USB2.0 WiFi Module
Model /Type : BL-R8812AF1
Listed Models : /
Applicant : Shenzhen Bilian Electronic Co.,Ltd.
Address : Building B1,Zhongxing Industrial Zone,Juling,Jutang Community,
Guanlan street,Longhua New District, Shenzhen, Guangdong,
P.R.China
Manufacturer : Shenzhen Bilian Electronic Co.,Ltd.
Address : Building B1,Zhongxing Industrial Zone,Juling,Jutang Community,
Guanlan street,Longhua New District, Shenzhen, Guangdong,
P.R.China
Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.407: UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE DEVICES.
ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices

KDB 789033 D02: GUIDELINES FOR COMPLIANCE TESTING OF UNLICENSED NATIONAL
INFORAMTION INFRASTRUCTURE (U-NII) DEVICES PART 15, SUBPART E

KDB 662911 D01 Multiple Transmitter Output v02r01: Emissions Testing of Transmitters with Multiple
Outputs in the Same Band
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2.SUMMARY

2.1. General Remarks

Date of receipt of test sample : |Aug.15, 2018
Testing commenced on Aug.15, 2018
Testing concluded on Aug.24, 2018

2.2. Product Description

Name of EUT

IEEE 802.11a/ b/g/n/ac 2T2R USB2.0 WiFi Module

Trade Mark:

LB-LINK

Model Number

BL-R8812AF1

Listed Models

DC 5V from PC input AC 120V/60Hz

Power Supply

IEEE 802.11a/ b/g/n/ac 2T2R USB2.0 WiFi Module

WLAN

Supported 802.11a/ 802.11ac/802.11b/802.119/802.11n

Modulation Type

IEEE 802.11ac: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11a: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)

Operation frequency

IEEE 802.11a/ac VHT20: 5745MHz-5825MHz

IEEE 802.11ac VHT 80: 5775MHz

IEEE 802.11b/g:2412-2462MHz

IEEE 802.11n HT20:2412-2462MHz/5745MHz-5825MHz

IEEE 802.11n HT40 /ac CHT 40:2422-2452MHz/5755-5795 MHz

Antenna Type

external antenna

Antenna gain

1.92dBi @2.4G for ANT1 and ANT2
4.0dBi @5G for ANT1 and ANT2

Directional gain

@2.4G GANT +10log(N)dbi =1.92+10log2=4.93dbi <6 dbi
@5G  GANT +10log(N)dbi =4+10log2=7.01dbi >6 dbi

2.3. Equipment Under Test

Power supply system utilised

Power supply voltage

O] 230V /50 Hz 0| 120V / 60Hz

0|12V DC 0|24V DC

@| Other (specified in blank below)

DC 5V from PC input AC 120V/60Hz

2.4. Short description of the Equipment under Test (EUT)

This is a WiFi Module.

For more details, refer to the user's manual of the EUT.

2.5. EUT operation mode

The application provider specific test software to control sample in continuous TX and RX.
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IEEE 802.11a/IEEE 802.11ac(20MHz)/IEEE 802.11n(20MHz):
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UNII-3
Frequency
Channel (MHz)
149 5745
153 5765
157 5785
161 5805
165 5825
IEEE 802.11ac(40MHz)/IEEE 802.11n(40MHz):
UNII-3
Frequency
Channel (MHz)
151 5755
159 5795
IEEE 802.11ac(80MHz)
UNII-3
Frequency
Channel (MHz)
155 5775

2.6. Block Diagram of Test Setup

EUT

2.7. Special Accessories

DC 5V from PC input
AC 120V/60Hz

Manufacturer Description Model SrEl Certificate
Number
TOSHIBA Tablet PC Satellite S40Dt-A D26T DOC

2.8.

2.9. Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2AL6K-R8812AF1 filing to comply with Section 15.407

of the FCC Part 15, Subpart E Rules.

2.10. Modifications

No modifications were implemented to meet testing criteria.
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3.TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Global Test Service Co.,Ltd.
No.7-101 and 8A-104, Building 7 and 8, DCC Cultural and Creative Garden, No.98, Pingxin North Road,
Shangmugu Community, Pinghu Street, Longgang District, Shenzhen, Guangdong

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 165725

Shenzhen Global Test Service Co.,Ltd EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is maintained
in our files.

A2LA-Lab Cert. No.: 4758.01

Shenzhen Global Test Service Co.,Ltd. EMC Laboratory has been accredited by A2LA for

technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing.

CNAS-Lab Code: L8169

Shenzhen Global Test Service Co.,Ltd. has been assessed and proved to be in compliance with CNAS-
CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2005
General Requirements) for the Competence of Testing and Calibration Laboratories. Date of Registration:
Dec. 11, 2015. Valid time is until Dec. 10, 2018.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature; 15-35°C

Humidity: 30-60 %

Atmospheric pressure: 950-1050mbar
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3.4. Test Description
Test
Specification | Test case l\'/ll'est Test Recorded Pass Fail NA | NP Remark
clause ode Channel In Report
Antenna X Lowest X Lowest
§15.203 . 802.11a X Middle 802.11a Xl Middle X O O O complies
gain X] Highest X Highest
Power 802.11a X Lowest 802.11a X Lowest
§15.407(a) spectral 802.11ac X] Middle 802.11ac X Middle X O O [J | complies
density 802.11n X Highest 802.11n X Highest
Spectrum
§15.407(a) | PN - n - " O | O | X | O | complies
bandwidth
SpectiuM | g02.11a | WLlowest | 80211a | [X Lowest 2
§15.407(e) _6dB 802.11ac X Middle 802.11ac X Middle X O O U complies
bandwidth 802.11n X Highest 802.11n X Highest
Maximum 802.11a X Lowest 802.11a X Lowest X
§15.407(a) output 802.11ac X Middle 802.11ac X Middle X O O [0 | complies
power 802.11n [X] Highest 802.11n X1 Highest X
Band edge 802.11a 802.11a
§15.407(b) | compliance | 802.11ac I% ;%ﬁiztt 802.11ac % ;E’;’]eeztt % O | O | O | complies
conducted 802.11n 802.11n
Band edge 802.11a X Lowest 802.11a X Lowest
§15.407(b) | compliance | 802.11ac X Highest 802.11ac X Highest X | O [J | complies
radiated 802.11n 802.11n
TX
spurious .
§15.407(a) emisSions -/- -- -/- -/- O | X [J | complies
conducted
spl]—r?ﬁ)us 802.11a X Lowest X Lowest
§15.407(a) o 802.11ac X] Middle 802.11a X Middle X O O [0 | complies
eMISSIONS | 802.11n X Highest X Highest
radiated
Frequency 802.11a X Lowest
§15.407(g) Stabilit 802.11ac & Highest 802.11a X Lowest X O O ] | complies
y 802.11n 'ghes
RX
spurious .
§15.109 emissions -/ -- -/- -/- O O X 0 | complies
radiated
TX
spurious 802.11a
§15.209(a) Emissions 802.11ac -/- 802.11a -/- X O O [0 | complies
radiated 802.11n
< 30 MHz
Conducted 802.11a
§;";%(73) Emissions | 802.11ac - 802.11a - X O | Ol O | complies
’ < 30 MHz 802.11n
Remark:
1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been
done on all the possible configurations for searching the worst cases. The following table is a list of the test

modes shown in this test report.
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Test Items Mode Data Rate
Maximum Peak Conducted Output Power 11ac/OFDM 6 Mbps
Power Spectral Density
6dB Bandwidth
26dB Bandwidth
Spurious RF conducted emission 11n/OFDM 6.5 Mbps
Radiated Emission 9kHz~1GHz&
Radiated Emission 1GHz~10" Harmonic

11ac/OFDM 6 Mbps

Band Edge 11n/OFDM 6.5 Mbps

3.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC
Measurements® and is documented in the Shenzhen Global Test Service Co.,Ltd quality system acc. to DIN
EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for Shenzhen GTS laboratory is reported:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission 1~18GHz 4.32 dB (1)
Radiated Emission 18-40GHz 5.54 dB (1)
Conducted Disturbance 0.15~30MHz 3.12dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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3.6. Equipments Used during the Test
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. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 3560.6550.08 | 2017/09/20 | 2018/09/19
LISN R&S ESH2-75 893606/008 | 2017/09/20 | 2018/09/19
Bilog Antenna S“”O'Cif;ences JB1 A061713 | 2017/09/20 | 2018/09/19
EMI Test Receiver R&S ESCI 101102 2017/09/20 | 2018/09/19
Spectrum Analyzer Agilent N9020A MY48010425 | 2017/09/20 | 2018/09/19
Spectrum Analyzer R&S FSP40 1164.4391.32 | 2017/09/20 | 2018/09/19
Controller EM Electronics Contqg'(')%r EM N/A 2017/09/20 | 2018/09/19
Horn Antenna S“”O'CSCie”"eS DRH-118 A062013 2017/09/20 | 2018/09/19
orp.

Double Ridged Horn | g1, yegSchwarz HF907 100265 | 2017/09/20 | 2018/09/19

Antenna
Active Loop Antenna | SCHWARZBEC [ pyzp 1519 1519-087 | 2017/09/20 | 2018/09/19
Amplifier Agilent 83498 3008A02306 | 2017/09/20 | 2018/09/19
Amplifier Agilent 8447D 2944A10176 | 2017/09/20 | 2018/09/19
Amplifer AH. PAM-1840VH 562 2017/09/20 | 2018/09/19
Temp‘irat“re/ Humidi Gangxing CTH-608 02 2017/09/20 | 2018/09/19

y Meter

9SH10-
High-Pass Filter K&L 2700/X12750- N/A 2017/09/20 | 2018/09/19
0/0
41H10-
High-Pass Filter K8L 1375/U12750- N/A 2017/09/20 | 2018/09/19
0/0

Data i‘;ﬂg's't'on Agilent U2531A TW53323507 | 2017/09/20 | 2018/09/19
Power Sensor Agilent U2021XA MY5365004 | 2017/09/20 | 2018/09/19
RF Cable MUBER: SURNE RG214 N/A 2017/09/20 | 2018/09/19

Note: The Cal.Interval was one year.
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference

plane
/_ EMI receiver
——
ooogod
< oooo ©
EUT
? \ \ |

4
¥

Reference ground plane

LISN

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10-2013.

2 Support equipment, if needed, was placed as per ANSI C63.10-2013

3 All /O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013

4 The EUT received DC 5V power from adapter, the adapter received AC120V/60Hz and AC 240V/60Hz
power through a Line Impedance Stabilization Network (LISN) which supplied power source and was
grounded to the ground plane.

5 All support equipments received AC power from a second LISN, if any.

6 The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT.The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

8 During the above scans, the emissions were maximized by cable manipulation.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

TEST RESULTS

Remark: We measured Conducted Emission at 802.11a/802.11n/802.11ac mode in DC 5V from PC input AC
120V/60Hz and AC 240V/50Hz, the worst case was recorded for ANT 1(@AC 120V/60Hz).
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Powersupply: ~ DC5VfromPC Polarization L

Level [dBpV]

L e e i T e T e e de e e e it Sl it et Bl d e e s
70
60
50 -
40 N K T PO B T R T R
20 ! i TR R W ‘_-'! |
10

Frequency [Hz]
X X xMES
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
Miz dBuv dB  dBuv ds
0.186000 46.70 10.0 ©4 17.5 QP Ll GND
0.685500 38.50 8.7 56 17.5 QP L1 GND
0.951000 38.50 5.6 56 17.5 QP Ll GND
3.79%8500 35.60 5.4 56 Z0.4 g@QP L1 GND
8.880000 36.10 5.0 60 23.9 QP Ll GND
13.272000 32.90 8.4 60 27.1 QP L1 GND
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB  dBuv ds
0.204000 32.00 10.0 53 21.4 AV L1 GND
0.582000 27.60 5.7 48 15.4 &V Ll GND
1.068000 25.00 5.6 46 21.0 AV L1 GND
3.808500 22.40 9.4 46 Z23.6 LV L1 GND
8.371500 24 .40 5.0 50 25.¢ BV Ll GND
13.645500 20.70 8.4 S0 29.3 LAV L1 GND
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Powersupply: ~ DC5VfromPC Polarization N

Level [dBpV]

80
70
60
50
40
3
20
10

=]

0
150k 3

|
|
Ok 400k GOOk 800k 1M M M 4M 5M 6M BM 10M 20M  30M
Frequency [Hz]

(== E—

X X

x MES

MEASUREMENT RESULT:

Frequency Level Transd Limit Margin Detector Line FPE
MHz dBuv dB  dBuv dB
0.24%000 47 .90 10.0 2 13.9 QP N GND
0.505500 46.50 5.8 56 5.5 @pP N GND
0.870000 45_50 5.6 56 10.5 QP N GND
3.93%000 43 .40 5.4 o6 2.6 QP N GND
8.196000 41.50 8.0 60 18.5 ¢QF N GND
26.920500 31.70 8.9 60 28.3 QP N GND

MEASUREMENT RESULT:

Frequency Level Transd Limit Margin Detector Lins FPE
MHzZ dBnv dB  dBpv dB
0.19%0500 43.30 10.0 54 10.7 AV N GND
0.546000 31.90 9.8 46 14.1 &V N GND
1.540500 29.90 9.5 46 le.1 AV N GND
3.786000 28.30 5.4 46 17.7 AV N GND
5.340000 28.40 9.0 50 21.6 &V N GND
25.534500 24 .70 9.0 50 25.3 AV N GND
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4.2. Radiated Emission

TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Turntable Loop antenna

Test
0.8 m Receiver
R
| —
Ground Plane Coaxial Cable
Frequency range 30MHz — 1000MHz
] A
— 3m —
Turntable
\ EUT 1m to 4m
Test \
Receiver 0.8m
A [ |
| 7
Ground Plane > Coaxial Cable

Frequency range above 1GHz

Semi-Ane<hoic Chamber T ___lil

I mtodm

e~

[ae]

150 cm
Turntable

Ground Plane

J Measurement [
Above 1GHz only Instrument | [ [Controller——

Control Room
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TEST PROCEDURE

1.

The EUT was placed on a turn table which is 0.8m above ground plane when testing
frequency range 9 KHz —1GHz;the EUT was placed on a turn table which is 1.5m above
ground plane when testing above 1GHz.

Maximum procedure was performed by raising the receiving antenna from 1m to 4m and
rotating the turn table from 0° to 360° to acquire the highest emissions from EUT.
And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

Repeat above procedures until all frequency measurements have been completed.

The EUT minimum operation frequency was 24MHz and maximum operation frequency
was 5825MHz.so radiated emission test frequency band from 9KHz to 40GHz.

The distance between test antenna and EUT as following table states:

Test Frequency range Test Antenna Type Test Distance

9KHz-30MHz Active Loop Antenna 3

30MHz-1GHz Ultra-Broadband Antenna 3

1GHz-18GHz Double Ridged Horn Antenna 3

18GHz-25GHz Horn Anternna 1

Setting test receiver/spectrum as following table states:

Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP

Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
Average Value: RBW=1MHz/VBW=10Hz,
Sweep time=Auto

1GHz-40GHz Peak

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA+AF +CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

Transd=AF +CL-AG

RADIATION LIMIT

According to §15.407 (b): Except as shown in paragraph (b)(7) of this section, the maximum emissions
outside of the frequency bands of operation shall be attenuated in accordance with the following limits

Frequency (MHz) EIRP Limit (dBm) Equivalent Field Strength at 3m (dBuV/m)
5150-5250 -27 68.3
5250-5350 -27 68.3
5470-5725 -27 68.3
-27 (beyond 10MHz of the bandedge) 68.3
5725-5850 -17 (within 10 MHz of band edge) 78.3
Frequency (MHz) Distance Radiated (dBuV/m) Radiated (uV/m)
(Meters)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)
1.705-30 3 20log(30)+ 40l0g(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500
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TEST RESULTS
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Remark: We tested at 802.11a/802.11ac/802.11n mode at the antenna single transmitting mode and the
Mimo mode in AC 120V/60Hz, and recored the worst data at the Mimo mode of the 802.11a Mode.

For 9 KHz-30MHz

Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - - - P
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For 30MHz-1GHz

103-WLANO02
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Horizontal
gOPK Detector # QP Detector € RMS Detector ® AV Detector
50
| I
E 40
=
=
E 30 1 B p
© ol o ,ﬁr._ru’\. 1\ et g
8 20 Al i, A‘«mm%.. AT e
et AT T
10
0
30 50 80 100 200 300 500 600 800 100
Frequency[MHz]
—— QP Limit —= P
Freq. Reading Result Level Factor Limit Margin Height o .
NO. [MHz] [dBuV/m] [dBuV/m] [dB] [dBuV/m] [dB] [cm] Angle[’] Polarity
1 43.095 40.16 25.86 -14.30 40.00 14.14 100 313 Horizontal
2 97.415 41.19 23.81 -17.38 43.50 19.69 100 148 Horizontal
3 104.205 41.35 24.32 -17.03 43.50 19.18 100 209 Horizontal
4 183.745 42.26 2412 -18.14 43.50 19.38 100 270 Horizontal
5 219.150 41.91 26.04 -15.87 46.00 19.96 100 313 Horizontal
6 310.088 41.63 28.27 -13.36 46.00 17.73 100 284 Horizontal
Vertical
aoPK Detector # QF Detector € RMS Detector # AV Detector
50
| I
E 40 :
= p
n:]- 30 1 M: .
. . i :
&= R e T i / p" 5
= Nrowrd Wy '
[ SR AN M, W
E 20 M " J"-,Q,M
4
10
0
30 50 80 100 200 300 500 600 800 100
Frequency[MHz]
— QP Limit — PK
Freq. Reading Result Level Factor Limit Margin Height o .
NO. [MHz] [dBuV/m] [dBuV/m] [dB] [dBuV/m] [dB] [cm] Angle’] Polarity
1 42.610 44.29 29.91 -14.38 40.00 10.09 100 207 Vertical
2 64.435 47.76 30.16 -17.60 40.00 9.84 100 146 Vertical
3 76.075 45.55 25.75 -19.80 40.00 14.25 100 198 Vertical
4 93.050 52.05 34.03 -18.02 43.50 9.47 100 212 Vertical
5 151.735 44.22 24.46 -19.76 43.50 19.04 100 259 Vertical
6 218.423 43.16 27.26 -15.90 46.00 18.74 100 217 Vertical




Report No.: GTSR18080103-WLANO02 Page 18 of 56

Note:
1. Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11ac
VHT20 mode (High Channel, Combined Antenna Chain1 and Antenna Chain2)).
2. Emission level (dBuV/m) = Meter Reading+ antenna Factor+ cable loss- preamp factor
3. Margin value = Emission level-Limits
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For 1GHz to 40GHz

802.11a Mode_Channel 149_ 5745 MHz
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Item Freq Read | Antenna | PRM | Cable Result Limit Margin | Detector | Polarization
Level Factor Loss Level Line
(Mark) | (MHz) | (dBpV) | (dB/m) | Factor | (dB) | (dBuV/m) | (dBuV/m) | (dB)
1 11490 | 33.38 38.46 33.92 | 11.59 49.51 74 -24.49 Peak Horizontal
2 11490 | 23.49 38.46 33.92 | 11.59 39.62 54 -14.38 AV Horizontal
3 17235 | 29.86 43.11 37.11 | 13.94 49.8 74 -24.2 Peak Horizontal
4 17235 | 19.64 43.11 37.11 | 13.94 39.58 54 -14.42 AV Horizontal
ltem Freq Read | Antenna | PRM | Cable Result Limit Margin | Detector | Polarization
Level Factor Loss Level Line
(Mark) | (MHz) | (dBupV) | (dB/m) | Factor | (dB) | (dBuV/m) | (dBuV/m) | (dB)
1 11490 | 33.85 38.46 33.92 | 11.59 49.98 74 -24.02 Peak Vertical
2 11490 | 21.58 38.46 33.92 | 11.59 37.71 54 -16.29 AV Vertical
3 17235 | 28.69 43.11 37.11 | 13.94 48.63 74 -25.37 Peak Vertical
4 17235 | 19.61 43.11 37.11 | 13.94 39.55 54 -14.45 AV Vertical
802.11a Mode _Channel 157_5785 MHz
Item Freq Read Antenna | PRM | Cable | Result Limit Margin | Detector | Polarization
Level Factor Loss | Level Line
(Mark) | (MHz) | (dBpV) | (dB/m) Factor | (dB) (dBpV/m) | (dBuV/m) | (dB)
1 11570 | 31.47 | 38.53 33.86 | 11.66 | 47.8 74 -26.2 Peak Horizontal
2 11570 | 21.25 | 38.53 33.86 | 11.66 | 37.58 54 -16.42 | AV Horizontal
3 17355 | 26.59 | 43.2 37.15 | 14.02 | 46.66 74 -27.34 | Peak Horizontal
4 17355 | 19.97 | 43.2 37.15 | 14.02 | 40.04 54 -13.96 | AV Horizontal
Item Freq Read Antenna | PRM | Cable | Result Limit Margin | Detector | Polarization
Level Factor Loss | Level Line
(Mark) | (MHz) | (dBpV) | (dB/m) Factor | (dB) (dBpV/m) | (dBuV/m) | (dB)
1 11570 | 32.09 | 38.53 33.86 | 11.66 | 48.42 74 -25.58 | Peak Vertical
2 11570 | 22.15 | 38.53 33.86 | 11.66 | 38.48 54 -15.52 | AV Vertical
3 17355 | 28.63 | 43.2 37.15 | 14.02 | 48.7 74 -25.3 Peak Vertical
4 17355 | 19.48 | 43.2 37.15 | 14.02 | 39.55 54 -14.45 | AV Vertical
802.11a Mode_Channel 165_5825 MHz
ltem Freq Read | Antenna | PRM | Cable Result Limit Margin | Detector | Polarization
Level Factor Loss Level Line
(Mark) | (MHz) | (dBuV) | (dB/m) | Factor | (dB) | (dBuV/m) | (dBuV/m) | (dB)
1 11650 | 30.57 38.56 33.84 | 11.71 47 74 -27 Peak Horizontal
2 11650 | 21.46 38.56 33.84 | 11.71 37.89 54 -16.11 AV Horizontal
3 17475 | 29.53 43.23 37.17 | 14.18 49.77 74 -24.23 Peak Horizontal
4 17475 | 20.49 43.23 3717 | 14.18 40.73 54 -13.27 AV Horizontal
Item Freq Read | Antenna | PRM | Cable Result Limit Margin | Detector | Polarization
Level Factor Loss Level Line
(Mark) | (MHz) | (dBuV) | (dB/m) | Factor | (dB) | (dBuV/m) | (dBuV/m) | (dB)
1 11650 | 33.14 38.56 33.84 | 11.71 49.57 74 -24.43 Peak Vertical
2 11650 | 21.08 38.56 33.84 | 11.71 37.51 54 -16.49 AV Vertical
3 17475 | 27.78 43.23 37.17 | 14.18 48.02 74 -25.98 Peak Vertical
4 17475 | 18.65 43.23 37.17 | 14.18 38.89 54 -15.11 AV Vertical
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Note:

1). Measuring frequencies from 9 KHz ~ 40 GHz, No emission found between lowest internal
used/generated frequency to 30MHz.

2). Radiated emissions measured in frequency range from 9 KHz ~ 40 GHz were made with an
instrument using Peak detector mode.

3). 18~40GHz at least have 20dB margin. No recording in the test report.

4). Worst case data at 6Mbps at IEEE 802.11a; MCSO0 at IEEE 802.11n HT20, IEEE 802.11n HT40,
IEEE 802.11a VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHTS80;

5). Data of measurement within this frequency range shown “---” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to
be measured.

6). Pre-scan at Antenna1 and Antenna2 for IEEE 802.11a mode, pre-scan at Antenna1 and Antenna2
and Combined Antenna1 and Antenna2 for IEEE 802.11n and IEEE 802.11ac, recorded worst case.
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4.3. Duty Cycle

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB789033 D02 General UNII Test Procedures New Rules vO1 B Duty Cycle (x), Transmission

Duration (T):

a. A diode detector and an oscilloscope that together have sufficiently short response time to permit
accurate measurements of the on and off times of the transmitted signal

b. The zero-span mode on a spectrum analyzer or EMI receiver, if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on and off times of the
transmitted signal. Set the center frequency of the instrument to the center frequency of the transmission.
Set RBW = EBW if possible; otherwise, set RBW to the largest available value. Set VBW = RBW. Set
detector = peak or average. The zerospan measurement method shall not be used unless both RBW and
VBW are > 50/T, where T is defined in section I1.B.1.a), and the number of sweep points across duration T
exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz, then the zero-span method of
measuring duty cycle shall not be used if T < 16.7 microseconds.)

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.
The EUT was operating in controlled its channel.

Use the following spectrum analyzer settings:

Span = Zero Span

RBW = 1MHz

VBW = 1MHz

Number of points in Sweep >100

Detector function = peak

Trace = Clear writeMeasure Ttotal and Ton

Calculate Duty Cycle = Ton / Ttotal and Duty Cycle Factor=10*log(1/Duty Cycle)

TEST RESULTS
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4.4. Maximum Average Output Power

TEST CONFIGURATION

EUT Power Sensor

TEST PROCEDURE

According to KDB789033 D02 General UNII Test Procedures New Rules v01 Section E3 Measurement using

a Power Meter (PM):

a. Measurements may be performed using a wideband RF power meter with a thermocouple detector or
equivalent if all of the conditions listed below are satisfied
1. The EUT is configured to transmit continuously or to transmit with a constant duty cycle
2. Atall times when the EUT is transmitting, it must be transmitting at its maximum power control level.
3. The integration period of the power meter exceeds the repetition period of the transmitted signal by at

least a factor of five.

b. If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter output
signal as described in section 11.B

c. Measure the average power of the transmitter. This measurement is an average over both the on and off
periods of the transmitter.

Adjust the measurement in dBm by adding 10 log(1/x) where x is the duty cycle (e.g., 10 log(1/0.25) if the duty

cycle is 25 percent).

LIMIT

According to §15.407(a): The maximum output power should be not exceed follow:

Frequency Range (MHz) Limit
Fixed:1 Watt (30dBm)
5150-5250 Mobile and portable: 250mW (24dBm)
5250-5350 250mW (24dBm)
5470-5725 250mW (24dBm)
5725-5850 1 Watt (30dBm)

Note: The maximum e.i.r.p at anyelevation angle above 30 degrees as measured from the horizon must not
exceed 125mW(21dBm)
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TEST RESULTS
ANT 1 ANT 2 Total
Frequency Average Average Average | FCC Limit
Output Output Output (dBm) Result
(MHz) P
ower Power Power
(dBm) (dBm) (dBm)
5745 13.25 13.13 / 30 Pass
802.11a 5785 13.21 13.19 / 30 Pass
5825 13.16 13.15 / 30 Pass
802.11n 5745 12.84 12.86 15.86 28.99 Pass
(HT20) 5785 12.92 12.94 15.94 28.99 Pass
5825 12.96 12.81 15.90 28.99 Pass
802.11ac 5745 11.48 11.43 14.47 28.99 Pass
(VHT20) 5785 11.41 11.35 14.39 28.99 Pass
5825 11.24 11.42 14.34 28.99 Pass
802.11n 5755 12.86. 12.59 15.74 28.99 Pass
(HT40) 5795 12.55 12.56 15.57 28.99 Pass
802.11ac 5755 10.43 10.48 13.47 28.99 Pass
(VHT40) 5795 10.38 10.35 13.38 28.99 Pass
802.11ac
(VHT80) 5775 10.14 10.09 13.13 28.99 Pass
Note:
1. Measured output power at difference data rate for each mode and recorded worst case for each
mode.

2. Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO0 at IEEE 802.11n HT20, IEEE 802.11n HT40,
IEEE 802.11a VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHTS80;

4. Report conducted power = Measured conducted average power + Duty Cycle factor;

5. The EUT used two monopole antenna for WIFI TX/RX, the directional gain=4.0+10%og(2)=7.01dBi.
So the power limits of IEEE 802.11n HT20, IEEE 802.11 n HT40, IEEE 802.11 ac VHT20, IEEE
802.11 ac VHT40 and IEEE 802.11 ac VHT80 for MIMO with CDD technology should be reduced.
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4.5. Power Spectral Density

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 789033 D02 General UNII Test Procedures New Rules v01 F: The rules requires
“maximum power spectral density” measurements where the intent is to measure the maximum value of the
time average of the power spectral density measured during a period of continuous transmission

a. Create an average power spectrum for the EUT operating mode being tested by following the instructions
in section II.E.2. for measuring maximum conducted output power using a spectrum analyzer or EMI
receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to each) and apply it up to,
but not including, the step labeled, “Compute power...”. (This procedure is required even if the maximum
conducted output power measurement was performed using a power meter, method PM.)

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

c. Make the following adjustments to the peak value of the spectrum, if applicable:

1. If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to the peak of
the spectrum.

2. ) If Method SA-3 Alternative was used and the linear mode was used in step II.E.2.g)(viii), add 1 dB to
the final result to compensate for the difference between linear averaging and power averaging.

d. The result is the Maximum PSD over 1 MHz reference bandwidth.

e. For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the above
procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in §
15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules specify a measurement
bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz RBW, thus a narrower RBW may
need to be used. The rules permit the use of a RBWs less than 1 MHz, or 500 kHz, “provided that the
measured power is integrated over the full reference bandwidth” to show the total power over the
specified measurement bandwidth (i.e., 1 MHz, or 500 kHz). If measurements are performed using a
reduced resolution bandwidth (< 1 MHz, or < 500 kHz) and integrated over 1 MHz, or 500 KHz bandwidth,
the following adjustments to the procedures apply:

1. Set RBW = 1/T, where T is defined in section II.B.l.a).

2. SetVBW = 3 RBW.

3. If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10log(500kHz/RBW) to the
measured result, whereas RBW (< 500 KHz) is the reduced resolution bandwidth of the spectrum
analyzer set during measurement.

4. If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10log(1MHz/RBW) to the
measured result, whereas RBW (< 1 MHz) is the reduced resolution bandwidth of spectrum analyzer
set during measurement.

5. Care must be taken to ensure that the measurements are performed during a period of continuous
transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 KHz for the sections 5.c) and

5.d) above, since RBW=100 KHz is available on nearly all spectrum analyzers.

f.  Adjust the measurement in dBm by adding 10 log(1/x) where x is the duty cycle (e.g., 10 log(1/0.25) if the
duty cycle is 25 percent).

LIMIT

According to §15.407(a): The maximum output power should be not exceed follow:

Frequency Range (MHz) Limit

Other then Mobile and portable:17dBm/MHz

5150-5250 Mobile and portable:11dBm/MHz
5250-5350 11dBm/MHz
5470-5725 11dBm/MHz

5725-5850 30dBm/500kHz
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TEST RESULTS
5.8G
Frequency Power DenS|ty(dBm1500KHz) FCC Limit
Mode Total
(MHz) Antenna 1 Antenna 2 (dBm/500KHz)
5745 4.019 3.830 / 30
802.11a 5785 3.943 3.647 / 30
5825 3.522 3.513 / 30
802.11n 5745 3.967 3.657 6.936 28.99
(Hf20) 5785 3.609 3.700 6.665 28.99
5825 3.822 2.991 6.437 28.99
802.11ac 5745 3.986 3.548 6.783 28.99
(VHT20) 5785 3.809 3.288 6.567 28.99
5825 3.633 3.884 6.771 28.99
802.11n 5755 -0.273 -1.253 2.275 28.99
(HT40) 5795 -0.236 -1.023 2.399 28.99
802.11ac 5755 -0.271 -1.485 2.175 28.99
(VHT40) 5795 0.119 -1.155 2.539 28.99
802.11ac
(VHT80) 5775 -3.306 -2.536 0.106 28.99
Note:

1. Measured power spectrum density at difference data rate for each mode and recorded worst case for

each mode.

2. Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40,
IEEE 802.11a VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;

The EUT used two monopole antenna for WIFI TX/RX, the directional gain=4.0+10%log(2)=7.01dBi.
So the power spectrum density limits of IEEE 802.11n HT20, IEEE 802.11 n HT40, IEEE 802.11 ac
VHT20, IEEE 802.11 ac VHT40 and IEEE 802.11 ac VHT80 for MIMO with CDD technology should
be reduced.

Please refer to following test plots;
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802.11ac VHT40

802.11ac VHT80
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Center 5.78500 GHz

[T———y e —T Y

Marker 1 5.780230000000 GHz Avg Type: Log-Pwr

Ref 20.00 dBm

Center 5.78500 GHz _
#Res BW 510 kHz

Trig: Free Run Avg[Hold:>100/100
Atten: 26 dB

PHO: Fast Ly
JFGalnl ow

~ Span 30.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

CH157

CH157

Ty ——

[ Avg Type: Log-Par
Marker 1 5.831480000000 M 1 Freeiun Avu’Hola 93?1000
1FGain:L ow Arten: 26 dB

Ref 20.00 dBm

Next Pk Left
Marker Delta

Center 5.82500 GHz B i ~ Span 30.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Mkr—RefLvi

T ———T

Marker 1 5.830010000000 GHz Avg Type: Log-Pwr
P

Ref 20.00 dBm

Center 5.82500 GHz
#Res BW 510 kHz

reet T Trig: FreeRun Avgitiold: 46100
(FGaindow _Atten: 26 dB

Mkr1 5.830 01 GHz,
91 dBm

Span 30.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

CH165
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802.11ac VHT20

802.11n HT40

[ Eersight Spectrum Anlyzee - Swest S

Ava Ty P
Marker 1 5.740110000000 z Trig: Pree Run Mv‘:";:-)l;g1£r
Anen: 26 dB

Ref 20.00 dBm

il b DT e

St

|
|
o
!
|
|

Center 5.74500 GHz " Span 30.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts},

epnight Sprctum Anabyzer - Lept ok

Marker 1 5.740120000000 GHz Avg Type: Log Pwr Peak Search
?

s AvglHold>100/100
IF Gain:Low

Rfl’ 20.00 l?gm

Center 5.75500 GHz ) ~ Span 60.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts),

55 TATLS

CH149

CH151

Ao T LogPwr Pesk Search
Trig: Fres Run AvglHold:»1001100

Center 5.78500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Ava Type: Log-Pwr
Trig: Fres Run AvgiHold:> 10000
Atten: 26 dB.
Mkr1
Ref 20.00 dBm

Center 5.70500 GHz

“Span 60.00 MHz|
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

TaTus

CH157

CH159

vy Type: Log-Pwr Peak Search
Y Trig: Free Run AvgiHold: 421100
Atten: 26 dB

Mkr1 5

0 GHz
884 dBm

bt

Cenief 5.82500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11ac VHT40

802.11ac VHT80

o Spocr e gt S8 S

Avg Type: Log-Pwr
Trig: Free Run AvgiHold:>1001100
Atten: 26 dB

Marker 1 5.752540000000 GHz
FHO: Fast Ly
IFGaini-Low

Ref 20.00 dBm

Center 5.75500 GHz
#Res BW 510 kHz

Span 60.00 MHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

[ Kerught Spackam Anatyear - Smept S4 =

Ava Type: Log-Pwr
Trig: Free Run AvgiHold:> 1001100
Atten: 26 dB.

Mkr1

e

fry bty

Center 5.77500 GHz B
#Res BW 510 kHz

Span 120.0 MHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

CH151

CH155

Marker 1 5.793860000000 GHz = Avg Type: Log Par
Trig: Free Run AvgiHold:>100/100
Atten: 26 dB

FNO: Fast Ly
1FGain-Low

Ref 20.00 dBm

Center 5.79500 GHz
#Res BW 510 kHz

‘Span 60.00 MHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

CH159
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4.6. 6dB Bandwidth

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB789033 D02 General UNII Test Procedures New Rules v01 for one of the following
procedures may be used for section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500
KHz for the band 5.715-5.85 GHz. The following procedure shall be used for measuring this bandwidth:

Set RBW = 100 kHz.

Set the video bandwidth (VBW) = 3 x RBW

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver may be
employed if it implements the functionality described above.

@ eoo0ow

LIMIT

For Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 KHz for the band 5.715-
5.85 GHz

TEST RESULTS
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Antenna 1
Type Channel 6dB Bandwidth (MHz) Limit (KHz) Result
149 16.57
802.11ac 157 16.54 =500 Pass
165 17.79
149 17.79
802.11n HT20 157 17.81 =500 Pass
165 16.56
149 17.77
802.11ac VHT20 157 16.56 2500 Pass
165 16.72
151 36.54
802.11n HT 40 159 36 52 2500 Pass
151 36.51
802.11ac VHT40 159 3655 2500 Pass
802.11ac VHT80 155 75.73 2500 Pass
Antenna 2
Type Channel 6dB Bandwidth (MHz) Limit (KHz) Result
149 16.54
802.11ac 157 17.73 =500 Pass
165 17.78
149 17.70
802.11n HT20 157 17.79 2500 Pass
165 16.56
149 17.77
802.11ac VHT20 157 17.79 2500 Pass
165 17.76
151 36.46
802.11n HT 40 159 3649 2500 Pass
151 36.52
802.11ac VHT40 159 3655 2500 Pass
802.11ac VHT80 155 75.93 2500 Pass
Note:
1. Measured 6dB bandwidth at difference data rate for each mode and recorded worst case for
each mode.

2. Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n
HT40, IEEE 802.11a VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;,

4. Please refer to following test plots;




Report No.: GTSR18080103-WLANO02 Page 35 of 56

5.8G Antenna 1

802.11a 802.11n HT20

-

[ Keysight Spectrum Anabyzes - Cccupied T
3 10:22:36 A Aug 3
Radio Std: None

[ 745000000 G Conter Frag: 8748000000 GHz
Santertrad S Bz Trig: Free Run Avg(Hold:> 1010

WFGaindow * #Atien: 26 B

Frequeney

Radio Std: None

Center Freq 5.745000000 GH Cantar Freq: 8745000000 GHz
Comter Frad GHz Trig: Free Run AvgiHold:> 1010

i Gainiow *_#Aman: 26 0B

Radio Devics: BTS Radio Device: BTS

Ref 10.00 dBm Ref 10.00 dBm

Center 5.745 GHz
es BW 100 kHz

Center 5.745 GHz ) il i ) . Span 30 MHz,
#VBW 300 kHz Sweep 2.933 ms| #VBW 300 kHz Sweep 2.933 ms

#Res BW 100 kHz
Total Power 11.2 dBm

Occupied Bandwidth
17.660 MHz

53.073kHz % of OBW Power  99.00 %
-6.00 dB

Occupied Bandwidth Total Power 12.0 dBm

16.476 MHz

30.944 kHz % of OBW Power 99.00 % Transmit Freq Error

Transmit Freq Error
x dB Bandwidth 17.79 MHz x dB

x dB Bandwidth 16.57 MHz x dB -6.00 dB

CH 149

i 102934 34
Cantar Freq: 5785000000 GHz Radio $td: None
Trig: Free Run AvglHold:>1010
#Atten 26 di Radio Device: BTS

CH 149

Canter Freq: 5785000000 GHz Radio S1d: None
Trig: Free Run AvglHoid:>10/10
SAtten: 26 dB

Frequancy

Radio Device: BTS

Span 30 MHz = iCenter 5.785GHz ) ) Span 30 MHz
#VBW 300 kHz Sweep 2.933m #Res BW 100 kHz #VBW 300 kHz Sweep 2.933m

[Center 5.785 GHz

f#Res BW 100 kHz
Total Power 11.0 dBm

Occupied Bandwid!

17.645 MHz
Transmit Freq Error 33.622 kHz
x dB Bandwidth

Occupied Bandwidth Total Power 11.3 dBm

16.468 MHz
Transmit Freq Error 32.874 kHz
x dB Bandwidth 16.54 MHz

% of OBW Power 99.00 % % of OBW Power 99.00 %
x dB -6.00 dB

17.81 MHz x dB -6.00 dB

23149 P A 22

Radio Std: None Frequency

13110 PWAug 25,3018
Center Freq: 6.825000000 GHz Radio Std: Hone
W Trig: Free Run AvgiHold:>1010
WFGainiow * SAman: 26 dB Radio Devica: BTS

Frequency
Radio Device: BTS

Ref 10.00 dBm

Center 5.825GHz Span 30 MHz,
#VBW 300 kHz Sweep 2.933 ms|

Span 30 MHz,
#Res BW 100 kHz

Center 5.825 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth Total Power 11.8 dBm

16.466 MHz
Transmit Freq Error 20.423 kHz
x dB Bandwidth 16.56 MHz x dB

Occupied Bandwidth Total Power 11.7 dBm

17.654 MHz

38.317 kHz % of OBW Power 99.00 %

% of OBW Power 99.00 %

Transmit Freq Error
-6.00 dB

x dB Bandwidth 17.79 MHz x dB -6.00 dB

CH 165 CH 165
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802.11ac VHT20

802.11n HT40

[ ey Spectum Aolype - Occupiad B

Center Freq 5.745000000 GHz

_Ref 10.00 dBm

Center 5745 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.
Transmit Freq Error
x dB Bandwidth

Center Freq: 6.745000000 GHz

AFGainLow

#VBW 300 kHz
Total Power
654 MHz

50.984 kHz % of OBW Power
17.77 MHz x dB

228 AN Ag 21, 20
Radio Std: Nane

AvglHold:>10/10

Radio Device: BTS

Span 30 MHz|
Sweep 2.933 m:

99.00 %
-6.00 dB

[ Ferigt Spectium Ansbyowr - Orcupied T

Center Freq 5.755000000 GHz

AFGaind ow

_Ref 10.00 dBm

Center 5.755 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freg: 5755000000 GHz
Trig: Free Run
#hnen: 26 dB

#VBW 300 kHz

Total Power

36.177 MHz

Transmit Freq Error
x dB Bandwidth

31.346 kHz
36.54 MHz x dB

% of OBW Power

- i

AvglHold:> 1010

Radio Device: BTS

Span 60 MHz
Sweep 5.8 ms)

99.00 %
-6.00 dB

CH 149

CH 151

A Gain-Low

Ref 10.00 dBm

Center 5.785 GHz
les BW 100 kHz

Occupied Bandwidth

Center Freq: 5785000000 GH
Trig: Free Run AvglHold:>10/1
sAtten: 26

#VBW 300 kHz

Total Power

16.470 MHz

Transmit Freq Error
x dB Bandwidth

35.456 kHz % of OBW Power
16.56 MHz x dB

023113 A4 Aug 21, 2016
Radie Std: None

]
Radio Device: BTS

Span 30 MHz|
Sweep 2.933 ms|

Center 5.795 GHz
#Res BW 100 kHz

Occupied Bandwidth

Canter Freg: 5.795000000 GH;

#Anen: 26 dB

#VBW 300 kHz

Total Power

36.137 MHz

Transmit Freq Error
x dB Bandwidth

42.870 kHz
36.52 MHz x dB

% of OBW Power

iz
Trig: Free Run AvgHold:>1010

10.25:30 M,
Radio Sid: N

Radio Device: BTS

‘Span 60 MHz
Sweep 5.8 ms

10.9 dBm

99.00 %
-6.00 dB

CH 157

CH 159

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

17.649 MHz
41.222 kHz
17.72 MHz x dB

Transmit Freq Error
x dB Bandwidth

Cantar Freq: 8.8626000000 GHz
Trig: Free Run A
sAmen: 26 4B

#VBW 300 kHz

Total Power

% of OBW Power

H:
vgiHold:>10110

02.32:07 PH Au) 22, 018
Radia Std: None

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

10.3 dBm

99.00 %
-6.00 dB

CH 165
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802.11ac VHT40

802.11ac VHT80

[ Feigit Spectrum nabyee - Oscupied B0
1 10:24:27 &M Aug 21, 018
Cenier Freq 5.755000000 GHz Canter Frea: 765000000 Gz Radio St Hone

i un

AvgiHold:>1010
#Atien: 26 dB Radio Device: BTS

Center 5.755GHz i i i i " span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.8 ms
Occupied Bandwidth Total Power 11.0 dBm
36.167 MHz
Transmit Freq Error 43.690 kHz % of OBW Power 99.00 %
x dB Bandwidth 36.51 MHz x dB -6.00 dB

-
[ Eepighn Spectrum Anabre - Occupied B0

775000000 z Centar Freq: 5.775000000 GHz
Lo000000 CHz Trig: Free Run AvgiHold:> 1010

Einter 5.775 GHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power
75.076 MHz
Transmit Freq Error 32.087 kHz % of OBW Power
x dB Bandwidth 75.73 MHz x dB

1028
Radic

Radio Device: BTS

Span 120 MHz
Sweep 11.53 ms|

9.96 dBm

99.00 %
-6.00 dB

CH 151

Center Freq: 5.785000000 GHz
Trig: Free Run AvglHold:210/10
wAnen: 26 dB Radio Device: BTS

Center 5.795GHz " Span 60 MHz
f#Res BW 100 kHz #VBW 300 kHz Sweep 5.8ms

Occupied Bandwidth Total Power 10.9 dBm
36.161 MHz

Transmit Freq Error 48.573 kHz % of OBW Power 99.00 %

x dB Bandwidth 36.55 MHz -6.00 dB

CH 159
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802.11a

o
e Verusght Spectram Anahyse - Occugped BW

802.11n HT20

Center Freq 5.745000000 GHz

Center Freq: 5748000000 GHz
AvglHold:> 10110

Center 5.745 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth
16.461 MHz

34.712 kHz
16.54 MHz

Total Power

Transmit Freq Error

x dB Bandwidth x dB

% of OBW Power

TH
td: None

Radic Device: TS

Sweep 2.933 ms,

11.9 dBm

99.00 %
-6.00 dB

Center Freq: 6.745000000 GHz
AvgiHold:>1010

Trig: Free Run
#Aren: 26 4B

Center 5.745 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth

17.634 MHz
46.213 kHz
17.70 MHz

Total Power

Transmit Freq Error

x dB Bandwidth x dB

% of OBW Power

102216 %4 Aug 31, 2018
Radic Std: None Fraquency

Radio Davice: BTS

Span 30 MHz|
Sweep 2.933 ms|

11.2 dBm

99.00 %

CH 149

CH 149

Center Freq: 5785000000 GHz
" Trig: Free Run
#Atten: 26 0B

Center 5.785 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth

17.646 MHz
44.211 kHz
17.73 MHz

Total Power

Transmit Freq Error

% of OBW Power

x dB Bandwidth x dB

107930 A dug 31
Radio Std: Nane Frequancy

AvgiHold:>10M0

Radic Device: BTS

Span 30 MHz,
Sweep 2.933 mr

11.7 dBm

99.00 %
-6.00 dB

Center Freq: £.785000000 GHx
¥ Trig: Free Run

AFGainiow — #Aten: 26 4B

Center 5.785 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupled Bandwidth

17.657 MHz
54.032 kHz
17.79 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

Radic S Hone

AvglHold >16/10

Radio Device: BTS

Sweep 2.933 ms)

11.4 dBm

99.00 %
-6.00 dB

CH 157

[ C——

CH 157

Center Freq 5.825000000 GHz

Center Freq: 5825000000 GH;
Trig: Free Run
#Aen: 25 dB

_Ref 10.00 dBm

Center 5.825 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth

17.644 MHz
46.099 kHz
17.78 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

iz
AvgHold:>1010

Radio Std: Nore

Radio Device: BTS

Span 30 MHz,
Sweep 2.933ms

10.5 dBm

99.00 %
-6.00 dB

v Spertm anaber Ocruperd BA

Center Freq 5.825000000 GHz Center Freq: 8.525000000 GHz
Trig: Fres Run

#FGain:Low * #Atten: 2608

Ref 10.00 dBm

enter 5.825 GHz
Res BW 100 kHz

#VBW 300 kHz

Occupled Bandwidth

16.473 MHz
28.661 kHz
16.56 MHz

Total Power

Transmit Freq Error

x dB Bandwidth

% of OBW Power
xdB

GH
AvgiHold>10/0

Radio Std: None

Radic Device: BTS

Span 30 MHz
Sweep 2.933m

12.1 dBm

99.00 %
-6.00 dB

CH 165
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802.11ac VHT20

802.11n HT40

e
[ Keveight Spnctrum Anabyses - Occupees W

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freq 5.745000000 GHz

Center Freq: 8.745000000 GH

ey~

i
Y Trig: Free Run AvgiHold:>10/10

BAten: 26 dB

FVBW 300 kHz

Total Power

17.645 MHz

Transmit Freq Error

x dB Bandwidth

51.635 kHz % of OBW Power
A7.77 MHz x dB

Span 30 MHz
Sweep 2.933 ms

11.5 dBm

99.00 %
-6.00 dB

[ ——r——

Center Freq 5.755000000 GHz

I GainLow

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
36.155 MHz

42.260 kHz
36.46 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5758000000 GHz
Trig: Fres Run AvgHold:>1010
#Arien: 26 4B

300 kHz

Total Power

% of OBW Power

x dB

Rad

Radio Device: BTS

10.7 dBm

99.00 %
-6.00 dB

CH 149

CH 151

[ e e —r )

Center Freq 5.785000000 GHz

Genter Freq: §.785000000 GHz
Trig: Free R AvglHoid:>1040

nFGainLow

iCenter 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

17.657 MHz

Transmit Freq Error
x dB Bandwidth

54.032 kHz
17.79 MHz

% of OBW Power

T e

8.23:49 44 g2
Radio Std: None

Radio Device: BTS

Span 30 MHz|
Sweep 2.933 ms|

11.4 dBm

99.00 %
-6.00 dB

e

Center Freq 5.795000000 GHz

Contar Freq: 5.795000000 GHz
Trig: Free Run ‘AvgiHold:>10110

HFGainiow | ®Amen: 26 d8

Ref 10.00 dBm

Center 5795 GHz
WRes BW 100 kHz

Occupied Bandwidth

36.155 MHz
49.325 kHz
36.49 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None

Radio Device: BTS

10.7 dBm

99.00 %
-6.00 dB

CH 157

e
[ Epigh Spectnam Anabyaer - Occupeed B

5.825000000 GHz

F Gain Low

Ref 10.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 8825000000 GHz
Trig: Fres Run
#Aten: 26 d8

#VBW 300 kHz

Total Power

17.642 MHz

Transmit Freq Error
x dB Bandwidth

38.357 kHz % of OBW Power
17.76 MHz x dB

023054 P A 2

Radio Std: Nane

AvgHold:>1010

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

99.00 %
-6.00 dB
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802.11ac VHT40

802.11ac VHT80

Center Freq 5.755000000 GHz

Canter Freq: 5.755000000 GHz
Trig: Free Run AvglHold:>10/10
#Aten: 26 4B

Radia Std: None

Radic Davi

Ref 10.00 dBm

enter 5.755 GHz
Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power

36.176 MHz

Transmit Freq Error 40.866 kHz

11.1 dBm

% of OBW Power 99.00 %
x dB Bandwidth 36.52 MHz -6.00 dB

CH 151

—
[Ty e —TT
- .

Center Freq 5.775000000 GHz Center Freq: 5.775000000

GHz
Trig: Fres Run AvgiHold:>1010
a

#Atien: 26

|Center 5775 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
75.092 MHz

Transmit Freq Error 10.173 kHz

% of OBW Power

x dB Bandwidth 75.93 MHz x dB

10.26:11 &M, =
Radio Sd: None Frecuency

Radic Device: BTS

Span 120 MHz}
Sweep 11.53 ms]

11.3 dBm

99.00 %
-6.00 dB

CH 155

Center Freq: 5.795000000 GHz
o Trig: FreeRun Avgitold:>1010
#FGainilow  @Atten: 25d8

[Center 5795 GHz
#Res BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth

36.170 MHz
Transmit Freq Error 50.099 kHz
x dB Bandwidth 36.55 MHz

Total Power 10.9 dBm

% of OBW Power 99.00 %
x dB -6.00 dB
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4.7. 26dBc Bandwidth

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

Emission Bandwidth (EBW)

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed
until the RBW/EBW ratio is approximately 1%.

LIMIT

No Limits for 26dBc Bandwith

TEST RESULTS

This product is not applicable to this project.
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4.8. Band Edge Compliance

TEST CONFIGURATION

T__I_I

rmto 4 m
l Antenna

]
— M

Turntable

‘ ‘g Ground Plane

Measurement [
Above 1GHz only Instrument | [controlled——

Control Room

LIMIT

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within the
restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be followed.

Frequency (MHz) Distance Radiated (dBuV/m) Radiated (pV/m)
(Meters)

0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)

0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)
1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500

According to §15.407 (b):

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

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

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

For transmitters operating in the 5.725-5.85 GHz band:

All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or
below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge,
and from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.
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Frequency (MHz) EIRP Limit (dBm) Equivalent Field Strength at 3m (dBuV/m)
5150-5250 -27 68.3
5250-5350 -27 68.3
5470-5725 -27 68.3

Below 5650 -27 68.3
5650-5700 -27~10 68.3~105.3
5700-5720 10~15.6 105.3~110.9
5725. 5720-5725 15.6~27 110.9~68.3
5850 5725-5850 27 122.3
5850-5855 27~15.6 122.3~110.9
5855-5875 15.6~10 110.9~105.3
5875-5925 10~-27 105.3~68.3
Above 5925 -27 68.3
TEST PROCEDURE

1. The EUT was placed on a turn table which is 1.5m above 1GHz.

2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and
rotating the turn table from 0° to 360° to acquire the highest emissions from EUT.

3. And also, each emission was to be maximized by changing the polarization of receiving

antenna both horizontal and vertical.
Repeat above procedures until all frequency measurements have been completed..
The distance between test antenna and EUT as following table states:

ok

Test Frequency range

Test Antenna Type Test Distance

1GHz-18GHz

Double Ridged Horn Antenna 3

6. Setting test receiver/spectrum as following table states:

Test Frequency range

Test Receiver/Spectrum Setting Detector

1GHz-18GHz

Peak Value: RBW=1MHz/VBW=3MHz,

Average Value: RBW=1MHz/VBW=10Hz,

Sweep time=Auto Peak

Sweep time=Auto

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a

sample calculation is as follows:

FS=RA+AF +CL - AG

Where FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

TEST RESULTS

Remark: We tested at all modes at the antenna single transmitting mode and the
Mimo mode, and recored the worst data at the Mimo mode of the 802.11a Mode.




Report No.: GTSR18080103-WLANO02 Page 44 of 56
For Antenna 1
IEEE 802.11a
Conducted Antenna _ Over
Frequency . EIRP Limit . .
(MHz) E’ doé"’rﬁ)r 8@8 (@Bm/AMHz) | P [ (@BmiimHz) | MRt | Verdet
5650.000 -40.407 4.000 -36.407 Peak -27.000 -9.407 PASS
5700.000 -38.941 4.000 -34.941 Peak -27.000 -7.941 PASS
5720.000 -40.645 4.000 -36.645 Peak -17.000 -19.645 PASS
5855.000 -38.674 4.000 -34.674 Peak -17.000 -17.674 PASS
5875.000 -38.928 4.000 -34.928 Peak -27.000 -7.928 PASS
5925.000 -38.773 4.000 -34.773 Peak -27.000 -7.773 PASS
IEEE 802.11n HT20
Conducted | Antenna — Over
Frequency . EIRP Limit o .
(MHz) E’ doé"’n‘j; 81?3'3 (@Bm/AMHz) | D" | (@Bm/imHz) | Mt | Verdiet
5650.000 -42.087 4.000 -38.087 Peak -27.000 -11.087 PASS
5700.000 -40.099 4.000 -36.099 Peak -27.000 -9.099 PASS
5720.000 -40.855 4.000 -36.855 Peak -17.000 -19.855 PASS
5855.000 -39.893 4.000 -35.893 Peak -17.000 -18.893 PASS
5875.000 -40.784 4.000 -36.784 Peak -27.000 -9.784 PASS
5925.000 -41.388 4.000 -37.388 Peak -27.000 -10.388 PASS
IEEE 802.11ac20
Conducted | Antenna - Over
Frequency . EIRP Limit L :
(MHz) E’ dOE‘;"’rﬁ)r 8%'3 (@Bm/AMHz) | P [ (@Bm/imHz) | MRt | Verdiet
5650.000 -41.693 4.000 -37.693 Peak -27.000 -10.693 PASS
5700.000 -39.382 4.000 -35.382 Peak -27.000 -8.382 PASS
5720.000 -39.428 4.000 -35.428 Peak -17.000 -18.428 PASS
5855.000 -40.834 4.000 -36.834 Peak -17.000 -19.834 PASS
5875.000 -40.252 4.000 -36.252 Peak -27.000 -9.252 PASS
5925.000 -40.525 4.000 -36.525 Peak -27.000 -9.525 PASS
IEEE 802.11n HT40
Conducted | Antenna — Over
Frequency . EIRP Limit . .
(MHz) f doé"’rﬁ)r 8%'3 (@Bm/AMHz) | %" [ (@BmiiMHz) | MRt Verdet
5650.000 -41.448 4.000 -37.448 Peak -27.000 -10.448 PASS
5700.000 -39.47 4.000 -35.47 Peak -27.000 -8.47 PASS
5720.000 -40.166 4.000 -36.166 Peak -17.000 -19.166 PASS
5855.000 -39.946 4.000 -35.946 Peak -17.000 -18.946 PASS
5875.000 -40.716 4.000 -36.716 Peak -27.000 -9.716 PASS
5925.000 -41.209 4.000 -37.209 Peak -27.000 -10.209 PASS
IEEE 802.11ac40
Conducted Antenna " Over
Frequency . EIRP Limit L :
(MHz) E’ e 8";3 (@Bm/IMHz) | P [ (@BmiimHz) | MRt | Verdiet
5650.000 -40.424 4.000 -36.424 Peak -27.000 -9.424 PASS
5700.000 -42.786 4.000 -38.786 Peak -27.000 -11.786 PASS
5720.000 -40.745 4.000 -36.745 Peak -17.000 -19.745 PASS
5855.000 -40.997 4.000 -36.997 Peak -17.000 -19.997 PASS
5875.000 -39.591 4.000 -35.591 Peak -27.000 -8.591 PASS
5925.000 -38.656 4.000 -34.656 Peak -27.000 -7.656 PASS
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IEEE 802.11ac80
Conducted Antenna - Over
Frequency . EIRP Limit o :
Power Gain Detector limit Verdict
(MHz) (dBm) (dBi) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -42.165 4.000 -38.165 Peak -27.000 -11.165 PASS
5720.000 -40.019 4.000 -36.019 Peak -17.000 -19.019 PASS
5855.000 -39.236 4.000 -35.236 Peak -17.000 -18.236 PASS
5875.000 -40.724 4.000 -36.724 Peak -27.000 -9.724 PASS
5925.000 -39.757 4.000 -35.757 Peak -27.000 -8.757 PASS
For Antenna 2
IEEE 802.11a
Conducted Antenna . Over
Frequency . EIRP Limit L :
Power Gain Detector limit Verdict
(MHz) (dBm) (dBi) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -40.795 4.000 -36.795 Peak -27.000 -9.795 PASS
5700.000 -41.376 4.000 -37.376 Peak -27.000 -10.376 PASS
5720.000 -39.896 4.000 -35.896 Peak -17.000 -18.896 PASS
5855.000 -42.08 4.000 -38.08 Peak -17.000 -21.08 PASS
5875.000 -40.242 4.000 -36.242 Peak -27.000 -9.242 PASS
5925.000 -41.999 4.000 -37.999 Peak -27.000 -10.999 PASS
IEEE 802.11n 20
Conducted Antenna . Over
Frequency . EIRP Limit L .
Power Gain Detector limit Verdict
(MHz) (dBm) (dBi) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -41.069 4.000 -37.069 Peak -27.000 -10.069 PASS
5700.000 -39.554 4.000 -35.554 Peak -27.000 -8.554 PASS
5720.000 -40.77 4.000 -36.77 Peak -17.000 -19.77 PASS
5855.000 -40.909 4.000 -36.909 Peak -17.000 -19.909 PASS
5875.000 -40.715 4.000 -36.715 Peak -27.000 -9.715 PASS
5925.000 -41.478 4.000 -37.478 Peak -27.000 -10.478 PASS
IEEE 802.11ac20
Conducted Antenna . Over
Frequency . EIRP Limit . .
Power Gain Detector limit Verdict
(MHz) (dBm) (dBi) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -40.236 4.000 -36.236 Peak -27.000 -9.236 PASS
5700.000 -39.554 4.000 -35.554 Peak -27.000 -8.554 PASS
5720.000 -39.793 4.000 -35.793 Peak -17.000 -18.793 PASS
5855.000 -40.927 4.000 -36.927 Peak -17.000 -19.927 PASS
5875.000 -41.329 4.000 -37.329 Peak -27.000 -10.329 PASS
5925.000 -41.401 4.000 -37.401 Peak -27.000 -10.401 PASS
IEEE 802.11n40
Conducted Antenna . Over
Frequency . EIRP Limit o .
Power Gain Detector limit Verdict
(MHz) (dBm) (dBi) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -40.859 4.000 -36.859 Peak -27.000 -9.859 PASS
5700.000 -41.743 4.000 -37.743 Peak -27.000 -10.743 PASS
5720.000 -41.283 4.000 -37.283 Peak -17.000 -20.283 PASS
5855.000 -40.323 4.000 -36.323 Peak -17.000 -19.323 PASS
5875.000 -40.833 4.000 -36.833 Peak -27.000 -9.833 PASS
5925.000 -41.623 4.000 -37.623 Peak -27.000 -10.623 PASS
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IEEE 802.11ac40

Frequency Conducted Antenna EIRP Limit Over
Power Gain Detector limit Verdict
(MHz) (dBm) (dBi) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -41.461 4.000 -37.461 Peak -27.000 -10.461 PASS
5700.000 -39.979 4.000 -35.979 Peak -27.000 -8.979 PASS
5720.000 -41.137 4.000 -37.137 Peak -17.000 -20.137 PASS
5855.000 -40.316 4.000 -36.316 Peak -17.000 -19.316 PASS
5875.000 -40.593 4.000 -36.593 Peak -27.000 -9.593 PASS
5925.000 -40.386 4.000 -36.386 Peak -27.000 -9.386 PASS
IEEE 802.11ac80
Conducted Antenna - Over
Frequency . EIRP Limit o .
Power Gain Detector limit Verdict
(MHz) (dBm) (dBi) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -39.974 4.000 -35.974 Peak -27.000 -8.974 PASS
5720.000 -37.183 4.000 -33.183 Peak -17.000 -16.183 PASS
5855.000 -38.036 4.000 -34.036 Peak -17.000 -17.036 PASS
5875.000 -38.823 4.000 -34.823 Peak -27.000 -7.823 PASS
5925.000 -39.165 4.000 -35.165 Peak -27.000 -8.165 PASS
For Combined Antenna 1 and Antenna 2
IEEE 802.11n20
Conducted\Fowern Directional e Over
Fr?'\cjlllj_lezr;cy Ant A(\d?m) Gain ( dBrI151|/|1?I\F/’IHz) Detector ( dBnqulTll\}le) limit Verdict
n gnna n ?nna Sum (dB) dB
5650.000 -42.087 -41.069 -38.538 7.010 -31.528 Peak -27.000 -4.528 PASS
5700.000 -40.099 -39.554 -36.808 7.010 -29.798 Peak -27.000 -2.798 PASS
5720.000 -40.855 -40.77 -37.802 7.010 -30.792 Peak -17.000 -13.792 PASS
5855.000 -39.893 -40.909 -37.361 7.010 -30.351 Peak -17.000 -13.351 PASS
5875.000 -40.784 -40.715 -37.739 7.010 -30.729 Peak -27.000 -3.729 PASS
5925.000 -41.388 -41.478 -38.422 7.010 -31.412 Peak -27.000 -4.412 PASS
IEEE 802.11ac20
Conductedibower Directional e Over
Fr?'\cjllﬁer;cy Ant A(\dth) Gain ( dBr|151|/|1?I\|7IH ) Detector ( dBrlr-1I/r1nll\}|H ) limit Verdict
V4 n ((e)nna n ?nna Sum (dB) z z dB
5650.000 -41.693 -40.236 -37.893 7.010 -30.883 Peak -27.000 -3.883 PASS
5700.000 -39.382 -39.554 -36.457 7.010 -29.447 Peak -27.000 -2.447 PASS
5720.000 -39.428 -39.793 -36.596 7.010 -29.586 Peak -17.000 -12.586 | PASS
5855.000 -40.834 -40.927 -37.870 7.010 -30.860 Peak -17.000 -13.860 | PASS
5875.000 -40.252 -41.329 -37.747 7.010 -30.737 Peak -27.000 -3.737 PASS
5925.000 -40.525 -41.401 -37.931 7.010 -30.921 Peak -27.000 -3.921 PASS
IEEE 802.11n40
Frequenc Condu(gtggl;’ower Dllzsrrilielizl EIRP Limit Over
“(}IL:_{ Y Ant Ant Gain dBm/AMH Detector dB I/1II\/IH limit Verdict
(MHz) n ((e)nna n ?nna Sum (dB) (dBm z) (dBm z) dB
5650.000 -41.448 -40.859 -38.133 7.010 -31.123 Peak -27.000 -4.123 PASS
5700.000 -39.47 -41.743 -37.449 7.010 -30.439 Peak -27.000 -3.439 PASS
5720.000 -40.166 -41.283 -37.678 7.010 -30.668 Peak -17.000 -13.668 PASS
5855.000 -39.946 -40.323 -37.120 7.010 -30.110 Peak -17.000 -13.110 PASS
5875.000 -40.716 -40.833 -37.764 7.010 -30.754 Peak -27.000 -3.754 PASS
5925.000 -41.209 -41.623 -38.401 7.010 -31.391 Peak -27.000 -4.391 PASS
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IEEE 802.11ac40
Crme LB S Directional Over
Frequency (dBm) . EIRP Limit o .
Gain Detector limit Verdict
(MHz) Antenna | Antenna s (dBm/1MHz) (dBm/1MHz)
0 1 um (dB) dB
5650.000 -40.424 -41.461 -37.901 7.010 -30.891 Peak -27.000 -3.891 PASS
5700.000 -42.786 -39.979 | -38.149 7.010 -31.139 Peak -27.000 -4.139 PASS
5720.000 -40.745 -41.137 | -37.926 7.010 -30.916 Peak -17.000 -13.916 PASS
5855.000 -40.997 -40.316 | -37.633 7.010 -30.623 Peak -17.000 -13.623 PASS
5875.000 -39.591 -40.593 | -37.053 7.010 -30.043 Peak -27.000 -3.043 PASS
5925.000 -38.656 -40.386 | -36.425 7.010 -29.415 Peak -27.000 -2.415 PASS
IEEE 802.11ac80
CEmeLIEEE) FeriEn Directional Over
Frequency (dBm) . EIRP Limit L .
Gain Detector limit Verdict
(MHz) Antenna | Antenna s (dBm/1MHz) (dBm/1MHz)
0 1 um (dB) dB

5650.000 -42.165 -39.974 | -37.922 7.010 -30.912 Peak -27.000 -3.912 PASS
5720.000 -40.019 -37.183 | -35.363 7.010 -28.353 Peak -17.000 -11.353 PASS
5855.000 -39.236 -38.036 | -35.584 7.010 -28.574 Peak -17.000 -11.574 PASS
5875.000 -40.724 -38.823 | -36.660 7.010 -29.650 Peak -27.000 -2.650 PASS
5925.000 -39.757 -39.165 | -36.441 7.010 -29.431 Peak -27.000 -2.431 PASS

Remark:

1. Measured unwanted emission at difference data rate for each mode and recorded worst case for

each mode.
Test results including cable loss;

2.
3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40;
4.

For MIMO with CCD technology device, The Directional Gain= Gain of individual transmit antennas
(dBi) + Array gain;

Array gain = 10 log (Nant), where Nantis the number of transmit antennas.
*7.01=4.00+10%log(2).
E.I.R.P = Conducted power + Directional Gain
Please refer to following test plots;
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802.11n HT20
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802.11ac VHT40
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802.11n HT20
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802.11ac VHT40
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4.9. Frequency Stability

TEST CONFIGURATION

EUT

Page 52 of 56

TEST PROCEDURE

SPECTRUM
ANALYZER

a. The EUT was directly connected to the spectrum analyzer and antenna output port

b. Spectrum setting as follows:
RBW=10KHz
VBW=30KHz

Span= Entire absence of modulation emissionsbandwidth

Sweep Time= Auto
Attenuation= Auto

c. The test extreme voltage is to change the primary supply voltage from 85 to 115 percent of the nominal

value.
LIMIT
Frequency Range (MHz) Limit

5150-5250
5250-5350 T ,
5470-5725 Specifiedin the user’s manual
5725-5850

TEST RESULTS

Antenna 1

802.11 a/ Channel 149: 5745MHz

Voltage. Frequency Stability

Voltage (V) Measurement Frequency (MHz)
138 5745.000017
120 5745.000012
102 5745.000018
Maximum Deviation (MHZz) 0.000018
Maximum Deviation (ppm) 0.0031

Temperature. Frequency Stability

Temperature ('C)

Measurement Frequency (MHz)

-10 5745.000019
S 5745.000012
15 5745.000018
25 5745.000017
35 5745.000020
45 5745.000016
55 5745.000015
Maximum Deviation (MHz) 0.000020
Maximum Deviation (ppm) 0.0035
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Antenna 2
802.11 a/ Channel 149: 5745MHz

Voltage. Frequency Stability
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Voltage (V) Measurement Frequency (MHZz)
13.8 5745.000018
12.0 5745.000015
10.2 5745.000019
Maximum Deviation (MHz) 0.000019
Maximum Deviation (ppm) 0.0033

Temperature. Frequency Stability

Temperature (C)

Measurement Frequency (MHz)

-10 5745.000021
5 5745.000013
15 5745.000018
25 5745.000022
35 5745.000018
45 5745.000020
55 5745.000016
Maximum Deviation (MHZz) 0.000022
Maximum Deviation (ppm) 0.0038
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4.10. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the device.

And according to FCC 47 CFR Section 15.407 (a), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

Test Result

The antenna used for this product is external Antenna and that no antenna other than that furnished by the

responsible party shall be used with the device, the maximum peak gain of the transmit antenna is only 4dBi.
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5. Test Setup Photos of the EUT

Radiated Emission Test
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Conducted Emission
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6. External and Internal Photos of the EUT

Reference to the test report No. GTSR18080103-WLANO1.




