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TEST REPORT

Test Report No. : GTSR18080197-WLAN02 g’aet‘; 20
Equipment under Test : Music projector
Model /Type : M6
Listed Models : H4
Applicant : Shandong Praytech Optoelectronic Technology Co.,Ltd.
Address : F2,Blue Venture Valley,South of Keji Road,East of Longhai

Road,Nanhai New District, Weihai City,Shandong Province, China

Manufacturer : Shandong Praytech Optoelectronic Technology Co.,Ltd.

Address : F2,Blue Venture Valley,South of Keji Road,East of Longhai
Road,Nanhai New District, Weihai City,Shandong Province, 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 Sep. 19, 2018
Testing commenced on Sep. 19, 2018
Testing concluded on Sep. 25, 2018

2.2. Product Description

Name of EUT Music projector
Trade Mark: /

Model Number M6

Listed Models H4

Power Supply

DC 7.4V from Battery or DC 5V from adapter

WLAN

Supported 802.11a/ 802.11ac/802.11n

Modulation Type

IEEE 802.11ac: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11a: 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/ n HT20: 5745MHz-5825MHz
IEEE 802.11n HT40 /ac CHT 40:2422-2452MHz/5755-5795 MHz

Directional gain

@2.4G GANT +10log(N)dbi =0.98+10l0g2=3.99dbi < 6 dbi
@5G  GANT +10log(N)dbi =0.98+10l0g2=3.99dbi < 6 dbi

Antenna Type

internal antenna

Antenna gain

0.98 dBi@2.4G&@5G for ANT1, 0.82 dBi@2.4G&@5G for ANT2

2.3. Equipment Under Test

Power supply system utilised

Power supply voltage

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

0|12V DC 0|24V DC

@ | Other (specified in blank below)

DC 7.4V

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

This is a Music projector.

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

2.5. EUT operation mode

The application provider specific test software(Realtek MPtool) to control sample in continuous TX and RX.

IEEE 802.11a/IEEE 802.11ac(20MHz)/IEEE 802.11n(20MHz):

UNII-3
Frequency
Channel (MHz)
149 5745
153 5765

Page 5 of 58
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157 5785
161 5805
165 5825
IEEE 802.11ac(40MHz)/IEEE 802.11n(40MHz):
UNII-3
Frequency
Channel (MHz)
151 5755
159 5795
2.6. Block Diagram of Test Setup
EUT DC 5V from PC and Adapter
AC 120V/60Hz
Battery
DC 7.4V
2.7. Special Accessories
Manufacturer Description Model SOl Certificate
Number
TOSHIBA Tablet PC Satellite S40Dt-A D26T DOC

2.8. Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2AQ4K-M6 filing to comply with Section 15.407 of the

FCC Part 15, Subpart E Rules.

2.9. 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.
1F, Building No. 13A, Zhonghaixin Science and Technology City, No.12,6 Road, Ganli Industrial Park,
Buji 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
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Test Test Test Recorded
Specification Test case Pass | Fail | NA | NP Remark
clause Mode Channel In Report
Antenna X Lowest X Lowest
§15.203 . 802.11ac X Middle 802.11a X Middle X O O O complies
gain X Highest X Highest
Power 802 11ac X] Lowest 802.11a X] Lowest
§15.407(a) spectral 802 11'n HT20 X] Middle 802.11ac X] Middle X O O O complies
density ’ X Highest 802.11n X Highest
Spectrum
§15.407(a) | oA - I~ - - O | O |® | O] complies
bandwidth
Spectrum X Lowest 802.11a X Lowest
§15.407(¢) | Pandwidth | 802.11ac <] Middle 802.11ac Ruigde | B | O | O O complies
—6dB | 802N HT20 | r piiohest 802.11n X Highest | &
bandwidth )
Maximum 802.11ac X Lowest 802.11a X Lowest X
§15.407(a) output 802.11n HT20 X Middle 802.11ac X Middle X O O O | complies
power ) X1 Highest 802.11n X1 Highest X
Bandedge | g5 114¢ [ Lowest 802.11a X Lowest | X
§15.407(b) compliance | go211n HT20 | [ Highest e 1iac RHighest | & | O | O | B | complies
Band edge 802.11a
§15.407(b) compliance 802.11ac % II-_I?V;/;S;( 802.11a % II-_I?V;/fai X ] (1| OO | complies
radiated 802.11n 9 9
X
spurious .
§15.407(a) omissions -/- -/- -/- -/- O O X O complies
conducted
X
spurious 802.11a X quest 802.11a X quest .
§15.407(a) . 802.11ac X Middle X Middle X O O O complies
emissions 802.11n X Highest X Highest
radiated )
Frequency 802.11a X Lowest .
§15.407(g) Stability 802.11ac X Highest 802.11a X Lowest X O O O | complies
802.11n
RX
spurious .
§15.109 emissions -/- -/- -/- -/- O O X O complies
radiated
X
spurious 802.11a
§15.209(a) Emissions 802.11ac -/- 802.11a -/- X O O O complies
radiated 802.11n
< 30 MHz
Conducted 802.11a
§;"51%(73) Emissions |  802.11ac - 802.11a - K | O | 0| 0O comples
) <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-Z5 893606/008 | 2017/09/20 | 2018/09/19
Bilog Antenna Schwarzbeck VULB9163 976 2016/09/20 | 2019/09/19
EMI Test Receiver R&S ESCI7 101102 2017/09/20 | 2018/09/19
Spectrum Analyzer Agilent N9020A MY48010425 | 2017/09/20 | 2018/09/19
Spectrum Analyzer R&S FSP40 100019 2018/06/05 | 2019/06/04
Controller EM Electronics Cont;c(;l(l;zr EM N/A N/A N/A
Horn Antenna Schwarzbeck BBHA 9120D 01622 2016/09/20 2019/09/19
Active Loop SCHWARZBEC FMZB1519 1519-037 | 2016/09/20 | 2019/09/19
Antenna K
Broadband Horn | SCHWARZBEC | gpia 9170 971 2016/09/20 | 2019/09/19
Antenna K
Amplifier Schwarzbeck BBV 9743 #202 2017/09/20 | 2018/09/19
Amplifier EMCI EMCO051845B 980355 2017/09/20 | 2018/09/19
Temperature/Humidi Gangxing CTH-608 02 2017/09/20 | 2018/09/19
ty Meter
9SH10-
High-Pass Filter K&L 2700/X12750- KL142031 | 2017/09/20 | 2018/09/19
0/0
41H10-
High-Pass Filter K&L 1375/U12750- KL142032 | 2017/09/20 | 2018/09/19
0/0
RF Cable(below | HUBER+SUHNE RG214 REO1 2017/09/20 | 2018/09/19
1GHz) R
RF Cable(above | HUBER+SUHNE RG214 RE02 2017/09/20 | 2018/09/19
1GHz) R
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
EMI Test Software R&S ES-K1 V171 2017/09/20 | 2018/09/19
EMI Test Software | JS Tonscend JS32-RE 2015 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 I/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 AC 120V/60Hz and AC
240V/50Hz, Pre-test AC conducted emission at power from AC mains mode and at charge from PC mode,
recorded worst case..




Report No.: GTSR18080197-WLANO02

Page 12 of 58

Power supply: AC 120V/60Hz(adapter) Polarization L
Level [dBV]
60
50
w© *ﬁw T
i "
30 u r ”‘ '|"' |
0F=--1-=-=- = el = ey - i~ = ——=H—— =5 -
| | I I N T I I
10f==-1-===-3-==q---f-—--f-ro-1---------- i el el B bl B
| | 1 1 1 1 1 | | 1
[’ | | 1 1 1 1 1 | | 1
150k 300k 400k 600k 800k 1M 2M
Frequency [Hz]
Frecquency Level Transd Limit Margin Detector Line EE
MHz dBpWv dB dBpv dB
0.334500 46.40 9.9 59 12.% oQF Ll GND
0.7e6500 46.60 9.7 56 9.4 QF Ll GND
1.243500 43.60 5.6 56 12.4 ¢QF Ll GND
2.71%500 41.490 9.5 56 14.1 gF Ll GND
5.1%%000 38.350 9.3 &0 21.5 QP Ll GND
15.931500 29.10 8.4 60 30.% oF Ll GND
Frecquency Level Transd Limit Margin Detector Line EE
MHz dBuv dB dBpv dB
0.334500 3&6.70 9.9 45 12.& AV Ll GND
0.7e6500 34.70 9.7 46 11.3 =v Ll GND
1.1%4000 31.70 9.6 46 14.3 nv Ll GND
2.242500 31.30 9.5 46 14.7 v Ll GND
5.388000 24 .90 5.3 50 25.1 Awv Ll GND
15.3%&6000 17.30 8.3 50 32.7 AV Ll GND
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Power supply: AC 120V/60Hz(adapter) Polarization N
Level [dBpWY]
8'[]____T______I____I___I___I__I__I__I__I __________ [ I e T T e |
I I | Lo | I I [ R R | I
(1] S s e oo - ommbomdoolododolbo Loo——_ 1
| 1 [} | 1 | 1 1
B0 [ e 1 | I
50
H-p
30 YR
UL“
S Rt
1) R S S M S
1 1
u 1 1
150k 300k 400k
Frequency [Hz]
Fregquency Level Transd Limit Margin Detector Line FE
MHz dBpv dB dBpv dB
0.388500 44 .20 9.8 S8 13.9 @P M GND
0.3%3000 46.50 9.8 38 11.5 @P M GND
1.248000 41.50 9.6 36 14.5 QP N GND
4.,3%33500 3%.10 9.3 56 le.% oQF M GND
5.113500 33.30 9.3 &0 2.7 QP M GND
14.428500 25.80 8.3 60 34.2 QP M GND
Fregquency Level Transd Limit Margin Detector Line FE
MHz dBpv dB dBpv dB
0.343500 35.50 9.9 49 13.€ v N GND
0.35%3000 37.10 9.8 45 10.9 &v N GND
1.25%3000 30.40 8.6 46 15.¢6 &v N GND
4.330300 29.70 9.4 46 16.3 AV M GND
5.235000 20.00 9.3 50 30.0 v N GND
15.648000 14.30 8.3 50 35.7 nv N GND
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Power supply:  AC 240V/50Hz(adapter) Polarization L
Level [dBLV]
L e e e T S el ey Aty i il ks Sl s Els Tt e s i
I | 1 1 | I [ | 1 1 1 | | (| | []
£ 1] P RO TR RN ROy Sy N Y SRR SRS RSURY RUOL PRPRY RYT BN SO0 N RSP [ I
I ] ] 1 ] ] ] 1 ] 1 I ] ] ] ] ] [} 1
1 1 1 1 ] 1 1 1 1 1 1 I 1 1 1 i 1 1
EI:I "'1"""""""""'_?"'r""l""*"'""_""'-"""""""'"'|"'""_'""l"“"'"r"_'l T T T T T L
i | — : ’ b | i
EI:I | _ I___I _ I__I _I _I I_________ I______I ___I __I | | o | L]
[ | rTrereT 1 L r [ | T T | T T
I Ml 1 1 T T T T T T T T T T 1 1 1 1 1 1 L]
40| P Mo = g e o c b cpele b e bl d e e el e ek e e b d el e e e [ !
A N T T RN ro
O A T TR i
s "
1| P o S e e e S
I | 1 1 | I [
Y N USSR N S S T e
I 1 1 1 1 ] 1 1 1 1 ]

u I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
150k 300k 400k GO0k 200k 1M M 3 4l Shd BN = 20 20M
Freguency [Hz]

x x x MEE _
MEASUREMENT RESULT:
Freguanay Level Transd Iimit Margin Detector Line FE
MHz dBpv dB  dBpv dB
0.258000 41.30 9.9 &2 20,2 P L1 ZND
0.58s500 31.30 9.7 S5& 24.7 QP L1 &HD
0.21%500 29.90 .6 =13 Z6.1 QF Ll HD
Z.143000 Z3.80 2.5 36 J2.4 oF L1 ZND
12.066000 1%.60 8.6 &0 40.4 QP L1 &ND
17.22%500 21.80 T.6 =0 28.2 op L1l HD
MEASUREMENT RESULT:
Fregquenacy Lewel Transd Iimit Margin Detector Line FE
MHzZ dEpv dE  dEpv dBE
0.2&2500 39.30 9.9 51 12.1 Av Ll GHD
0. 323000 30.20 3.8 45 17.8 AW Ll NI
0.215000 £3.10 2.6 45 22.9 AW L1 GHND
2.359500 i7.00 9.5 15 29.0 Av Li GHD
T.615500 1z.40 9.1 50 J6.6 AV Ll &HD
17. 2023500 Ze.70 T.6 30 Z23.3 AW Ll GHND
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Power supply:  AC 240V/50Hz(adapter) Polarization N
Lev el [dBV]
an
7o
G0
a0
40
20
20
10
0
Freguancy [Hz)
® x x HES
MEASUREMENT RESULT:
Freguency Level Transd Limdit Margin Detector Line PE
MHz dBuv dE  dBpv dB
0.262300 4zZ.80 2.7 &l 3.8 QP M WD
0.202500 0. &0 9.7 56 Z5.4 0P M EHD
1.002500 30.20 9.8 56 Z5.8 op M =HD
Z.49427000 23.30 3.3 =1 F2.3 QF M EHD
Q.720000 22.30 8.9 a0 2.7 P ] EHD
16, 723500 24.%0 7.7 &l 3.1 oF 1y EHD
MEASUREMENT RESULT:
Freguency Level Transd Limit Margin Detector Line BE
MHz dBEuv dE  dBpv 4B
0.26Z500 41.70 9.9 51 2.7 AV M EHD
0.392000 31.30 9.8 48 1a.7 &AW N GHD
0., 215000 24 .20 2.6 465 1.1 AW ) =]
Z.350500 17.40 2.5 46 2.6 AV N EHD
10.025000 1z.10 8.9 50 36.9 AV M EHD
16. 357500 16.6&0 7.7 50 33.4 Av M EHD
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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

Remark: We tested at 802.11ac/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

-- - - -- P
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.
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Horizontal
EOPKDatednr # QP Detector € RMS Detector % AV Detector
50
I
E 40
> =
a0 2
2 0 :
E lfvg’\v-"‘ﬂw I IV‘\. 3 M.. .
E 20 ' “‘%Wp_ez P TN T - ™
\‘m A ¥ AT
10
0
30 50 80 200 300 500 600 800 1000
Frequency[MHz]
— QP Limit — PK
NO Freq. Reading RLee?/zllt Factor Limit Margin Height Angle[°] Polarity
[MHz] [dBuV/m] [dBuV/m] [dB] [dBuV/m] [dB] [em]
1 33.880 41.95 25.58 -16.37 40.00 14.42 100 201 Horizontal
2 44.308 44.34 30.23 -14.11 40.00 9.77 100 205 Horizontal
3 71.953 39.61 20.64 -18.97 40.00 19.36 100 243 Horizontal
4 104.205 42.18 25.15 -17.03 43.50 18.35 100 243 Horizontal
5 160.223 41.86 22.48 -19.38 43.50 21.02 100 196 Horizontal
6 208.965 42.91 26.71 -16.20 43.50 16.79 100 154 Horizontal
Vertical
gOPKDetednr # QP Detector < RMS Detector #® AV Detector
50
]
= 40 T
= B i 3 5 :
% 30 \A' A\-JM M ‘u"'.r’\A 8,
= v ‘\a’ ‘ Ty s
& J T
E 20 \"{mﬁ.M W
10
0
30 50 80 100 200 300 500 600 800 1000
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 33.638 52.14 35.76 -16.38 40.00 4.24 100 209 Vertical
2 43.338 50.47 36.2 -14.27 40.00 3.80 100 223 Vertical
3 62.980 48.63 31.29 -17.34 40.00 8.71 100 171 Vertical
4 109.298 50.30 33.24 -17.06 43.50 10.26 100 265 Vertical
5 131.123 53.32 33.11 -20.21 43.50 10.39 100 298 Vertical
6 176.955 42.73 24.07 -18.66 43.50 19.43 100 298 Vertical
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Note:
1. Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11ac
VHT20 mode (Middle 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 | 35.32 38.46 33.92 | 11.59 51.45 74 -24.49 Peak Horizontal
2 11490 | 23.96 38.46 33.92 | 11.59 40.09 54 -13.91 AV Horizontal
3 17235 | 30.25 43.11 37.11 | 13.94 50.19 74 -23.81 Peak Horizontal
4 17235 | 18.45 43.11 37.11 | 13.94 38.39 54 -15.61 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 | 35.62 38.46 33.92 | 11.59 51.75 74 -24.02 Peak Vertical
2 11490 | 23.48 38.46 33.92 | 11.59 39.61 54 -14.39 AV Vertical
3 17235 | 29.86 43.11 37.11 | 13.94 49.8 74 -24.2 Peak Vertical
4 17235 | 20.74 43.11 37.11 | 13.94 40.68 54 -13.32 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 | 32.19 38.53 33.86 | 11.66 48.52 74 -26.2 | Peak Horizontal
2 11570 | 22.41 38.53 33.86 | 11.66 38.74 54 -15.26 | AV Horizontal
3 17355 | 27.49 43.2 37.15 | 14.02 | 47.56 74 -26.44 | Peak Horizontal
4 17355 | 18.69 43.2 37.15 | 14.02 38.76 54 -15.24 | 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 | 33.85 38.53 33.86 | 11.66 50.18 74 -25.58 | Peak Vertical
2 11570 | 23.51 38.53 33.86 | 11.66 39.84 54 -14.16 | AV Vertical
3 17355 | 29.84 43.2 37.15 | 14.02 49.91 74 -24.09 | Peak Vertical
4 17355 | 18.76 43.2 37.15 | 14.02 38.83 54 -15.17 | 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 | 32.05 38.56 33.84 | 11.71 48.48 74 -25.52 Peak Horizontal
2 11650 | 22.16 38.56 33.84 | 11.71 38.59 54 -15.41 AV Horizontal
3 17475 | 28.62 43.23 3717 | 14.18 48.86 74 -25.14 Peak Horizontal
4 17475 | 19.95 43.23 37.17 | 14.18 40.19 54 -13.81 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 | 32.96 | 38.56 | 33.84 | 11.71 49.39 74 -24.43 | Peak Vertical
2 11650 | 23.15 38.56 33.84 | 11.71 39.58 54 -14.42 AV Vertical
3 17475 | 26.95 43.23 3717 | 14.18 47.19 74 -26.81 Peak Vertical
4 17475 | 17.15 43.23 37.17 | 14.18 37.39 54 -16.61 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 and IEEE 802.11ac VHT40;

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 v01 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 11.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)

TEST RESULTS
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ANT 1 ANT 2 Total
Frequency Average Average Average | FCC Limit
(MHz2) Output Output Output (dBm) Result

Power Power Power

(dBm) (dBm) (dBm)
5745 7.35 7.38 / 30 Pass
802.11a 5785 6.12 6.09 / 30 Pass
5825 7.06 7.03 / 30 Pass
802.11n 5745 6.83 6.32 9.59 30 Pass
(HT20) 5785 6.59 6.26 9.44 30 Pass
5825 6.76 6.03 9.42 30 Pass
802.11ac 5745 6.42 6.34 9.39 30 Pass
(VHT20) 5785 6.05 6.02 9.05 30 Pass
5825 6.11 6.01 9.07 30 Pass
802.11n 5755 5.56 5.61 8.60 30 Pass
(HT40) 5795 5.14 5.17 8.16 30 Pass
802.11ac 5755 5.62 5.63 8.63 30 Pass
(VHT40) 5795 5.15 5.24 8.21 30 Pass

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; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40,
IEEE 802.11a VHT20 and IEEE 802.11ac VHTA40;
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=0.98+10log2=3.99dbi <6
dbi.
So the power limits of IEEE 802.11n HT20, IEEE 802.11 n HT40, IEEE 802.11 ac VHT20 and IEEE

802.11 ac VHT40 or 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
F Power Power FCC Limit
requency | pensity(dBm/300KHz) Density(dBm/500KHz) imi
Mode y y Total
(MHz) Antenna 1 | Antenna2 | Antenna1 | Antenna 2 (dBm/500KHz)
5745 -3.521 -3.140 -1.303 -0.922 / 30
802.11a 5785 -6.430 -6.008 -4.212 -3.790 / 30
5825 -5.431 -5.882 -3.213 -3.664 / 30
802.11n 5745 -2.986 -3.734 -3.734 -1.516 1.885 30
(H'I:20) 5785 -5.731 -4.764 -4.764 -2.546 0.008 30
5825 -4.995 -6.826 -6.826 -4.608 -0.586 30
802.11n 5755 -3.948 -4.528 -4.528 -2.310 1.000 30
(HT40) 5795 -4.834 -5.931 -5.931 -3.713 -0.119 30
802.11ac 5745 -4.242 -6.665 -6.665 -4.447 -0.058 30
(VHTZO) 5785 -9.122 -9.593 -9.593 -7.375 -4.122 30
5825 -11.577 -11.631 -11.631 -9.413 -6.375 30
802.11ac 5755 -8.737 -8.795 -8.795 -6.577 -3.537 30
(VHT40) 5795 -11.164 -11.708 -11.708 -9.490 -6.199 30
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 VHTZ20 and IEEE 802.11ac VHT40;

4. The EUT used two monopole antenna for WIFI TX/RX, the directional gain=0.98+10log2=3.99dbi <6
dbi.
So the power spectrum density limits of IEEE 802.11n HT20, IEEE 802.11 n HT40, IEEE 802.11 ac
VHT20 and IEEE 802.11 ac VHT40 for MIMO with CDD technology should be reduced.

5. Please refer to following test plots;
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802.11ac VHT20

802.11n HT40
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NG Tost ey Trig: FreeRun AvglHold: 811100

0: Fast
IF Gain:Low Atten: 40 48
Mkr1 &

Ref 30.00 dBm

Center 5.79500 GHz ) " Span 60.00 MHz
#Res BW 300 kHz AVBW 1.0 MHz Sweep 1.000 ms (1001 pts)

CH 157

Marker 1 5.819750000000 GHz Avg Type: Log-Pwr
¥

- Trig: Fres Run AvglHeld:>1001100
IFGaleLow Atten: 40 4B

Ref 30.00 dBm

A

Center 5.82500 GHz $pan 30.00 MHz

#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|

CH 165
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802.11ac VHT40

[ e Sactrum Az - et 54

Ref 30.00 dBm

Center 5.75500 GHz
#Res BW 300 kHz

Avg Type: Log-Pwr
Trig: Free Run AvgiHold: 451100
Anen: 40 4B

PNO: Fast Ly
G ow

~ Span 60.00 MHz
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

CH 151

| Cerign Spectrom Ansbyrer - Swept S

Marker 1 5.797940000000 GHz z Avg Type: Log-Pwr
- Trig: Free Run AvglHold>100/100

Fast (o)
F-Gain:Low Atten: 40 4B

Ref 30.00 dBm

Center 5.78500 GHz
#Res BW 300 kHz

Span 60.00 MHz
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

H

h

CH 159
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802.11a

802.11n HT20

e Gyt Spactram Anabyoer - Sape £

Marker 1 5.740170000000 GHz
PG Fast
[FGaind ow

Ref 30.00 dBm

Center 5.74500 GHz
#Res BW 300 kHz

#VBW 1.0 MHz

Avg Typa: Log-Pwr

Trig: Free Run AvglHold:>1001100

Atten: 40 dB

740 17 GH
=3.140 dBm

Span 30.00 MHz
Sweep 1.000 ms (1001 pis)

epsight Spectrum dnshyzer - Swrpt 34

Marker 1 5.749170000000 GHz
PNO. F

1FGal

Ref 30.00 dBm

o

Lo

Center 5.74500 GHz
#Res BW 300 kHz

Avg Type: Log-Pwr

Trig: Free Run AvglHold: 771100

: Span 30,00 MHz
Sweep 1.000 ms (1001 pts)

sTaTLE

#VBW 1.0 MHz

CH 149

CH 149

Marker 1 5.792950000000 GHz
o

IFGalnlow

Ref 30.00 dBm

R

Center 5.78500 GHz
#Res BW 300 kHz

#VBW 1.0 MHz

Avg Type: Log-Pwr
Trig: Free Run AvgiHold: 84100

Anen: 40 dB

N
P inh a1

" Span 30.00 MHz,
Sweep 1,000 ms (1001 pts)

IFGal

Ref 30.00 dBm

Center 5.78500 GHz
#Res BW 300 kHz

Avg Type: Log-Pwr

W Trig: Free Run AvgHold: 78100

Low Atten: 40 6B

" Span 30.00 MHz

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

CH 157

CH 157

Marker 1 5820110000000 GHz
PNO: Fas

[FGain.

Ref 30.00 dBm

Center 5.82500 GHz
#Res BW 300 kHz

Trig: FreeRun

#VEBW 1.0 MHz

Avg Type: Log-Pwr
AvglHold:>100/100

" Span 30.00 MHz

Sweep 1.000 ms (1001 pts)

e gt Spectum Anabyoer - Smept 58

Marker 1 5.817200000000 GHz
PHO: Fast

IFGa

Ref 30.00 dBm

Center 5.82500 GHz
#Res BW 300 kHz

Avg Type: Log-Pur

Trig: Fres Run AvglHold: §1/100

Span 30.00 MHz
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

CH 165

CH 165
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802.11ac VHT20

802.11n HT40

S e ——Ty

Avg Type: Log-Pwr

Marker 1 5.749230000000 GHz
o AvgiHold: »1001100

Trig: Fres Run
Atten: 40 4B

Ref 30.00 dBm

Center 5.74500 GHz Span 30.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Peak Search

oy Spacaram anabyser - Swape 4

Ref 30.00 dBm

Center 5.75500 GHz
#Res BW 300 kHz

vg Type: Log-Par
AvglHold: 78/100

PN e

ot o Trig: FreeRun
IF Gain:Low

Anan: 40 6B

) " Span 60,00 MHz
Sweep 1.000 ms (1001 pts)

CH 149

CH 151

[ Keyiigin Specirum Ansbyrer - Soupt 24

Marker 1 5.789170000000 GHz

PHO: Fost Ly
F GainLow

Avg Type: Log-Pur
Trig: Free Run AvglHold: 60100
Atten: 40 dB

Ref 30.00 dBm

Center 5.78500 GHz

Span 30.00 MHz
#Res BW 300 kHz

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

et Spctmim Ansyrer - Surgt 54

Marker 1 5,797880000000 GHz
PHO: F

Ref 30.00 dBm

Center 5.79500 GHz
#Res BW 300 kHz

Avg Type: Log-Par
Trig: Free Run AvglHeld:>100/100

Atten. 40 6B

IFGalrLow

: Span 60.00 MHz

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

CH 157

CH 159

Waysight Spectnum Anshyzes - Smegt 54

Marker 1 5820140000000 GHz
FHO:

0: Fast
iFGard ow

Avg Type: Log-Pr
Trig: Free Run AvglHold: 911100

" Anen 4008

Ref 30.00 dBm

Center 5.82500 GHz
#Res BW 300 kHz

) " Span 30,00 MHz
Sweep 1.000 ms (1001 pts)

#VBW 1.0 MHz
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802.11ac VHT40

[ CovigatSpactum Bastyer - Savpt 8

Marker 1 5.757760000000 GHz ) Avg Type: Log-Pwr
PNG: Tast ey Trig: FreeRun Avg|Hold >100/100
[FGalrd ow Atten: 40 0B

Ref 30.00 dBm

Center 5.75500 GHz i Span 60.00 MHz
‘Res BW 300 kMz #VEW 1.0 MHz Sweep 1.000 ms (1001 pts)

CH 151

[ p——————r o )

arker 1 5.804180000000 GHz Avg Type: Log-Pwr
Morker t B0 1S00BONC B rre oo
17 G Anen: 40 dB

Ref 30.00 dBm

Center 5.79500 GHz ) i i Span 60.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
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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.

@ pooow

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 17.71

802.11ac 157 17.74 =500 Pass
165 16.56
149 16.56

802.11n HT20 157 17.77 2500 Pass
165 16.57
149 17.76

802.11ac VHT20 157 17.72 =500 Pass
165 16.54
151 36.54

802.11n HT 40 159 36.5 2500 Pass
151 36.57

802.11ac VHT40 159 36.49 2500 Pass

Antenna 2
Type Channel 6dB Bandwidth (MHz) Limit (KHz) Result

149 17.75

802.11ac 157 16.53 >500 Pass
165 16.54
149 16.56

802.11n HT20 157 17.8 2500 Pass
165 17.74
149 16.55

802.11ac VHT20 157 16.54 2500 Pass
165 17.72
151 36.53

802.11n HT 40 159 36.47 2500 Pass
151 36.55

802.11ac VHT40 159 3647 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; MCSO0 at IEEE 802.11n HT20, IEEE 802.11n
HT40, IEEE 802.11a VHT20 and IEEE 802.11ac VHT40,

4. Please refer to following test plots;
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802.11a

802.11n HT20

Center Freq: 5.745000000 GHz
AvgiHold:> 1010

Center Freq 5.745000000 GHz

o Trig: Fres Run
#FGainLow

#Atten: 40 4B

Ref 10.00 dBm

jCBnIer 5.745 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

17.644 MHz
57.611 kHz
17.71 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

092553 AM 50p

2018
Radio Std: None Frequency

Radic Device: BTS

Span 30 MHz
Sweep 2.933 ms|

6.80 dBm

99.00

-
Wapsight Spectnum Anadgzer - Occupred BW

|Center 5.745 GHz
[Res BW 100 kHz

Occupied Bandwidth
16.468

Transmit Fraq Error

x dB Bandwidth 16.

39.810 kHz

Center Freq: 5745000000 GHz
= Trig: Free Run AvglHold:>1010
#Atten: 40 dB

#VBW 300 kHz
Total Power
MHz
% of OBW Power

56 MHz xdB

Radio Std: Nene

Radic Device: TS

Span 30 MHz
Sweep 2.933 ms|

9.85 dBm

99.00 %
-6.00 dB

Frequency

CH149

CH149

Cantor Freq: 5.785000000 GH
Trig: Free Run
#Ate

Ref 10.00 dBm

[Center 5.785 GHz

F#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth

17.640 MHz
46.819 kHz
17.74 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

iz
AvgiHold:>1010

Radio St None Frequency

Radio Device: BTS

Span 30 MHz
‘Sweep 2.933 msj

8.78 dBm

99.00 %
-6.00 dB

T — e e —
Center Fraq 5.785000000 GHz
F Gain:L

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

FVBW 300 kHz

Total Power

17.640 MHz

Transmit Freq Error 47.938 kHz

x dB Bandwidth

17.77 MHz

% of OBW Power
x dB

Radic Device: BTS

Span 30 MHz,
Sweep 2.933 ms

9.40 dBm

99.00 %
-6.00 dB

Freguency

CH157

CH157

S,
g Spacinum Anabyses - Cceupied W

Canter Freq: 5825000000 GH
Trig: Free Run
#Atten: 40 dB

25000000 GHz

FGainow

Center Freq

Ref 10.00 dBm

Res BW 100 kHz FVBW 300 kHz

Occupied Bandwidth Total Power

16.469 MHz
32,632 kHz
16.56 MHz

% of OBW Power
x dB

Transmit Freq Error

i
AvgiHold:>1010

§:26:41 WM Sep 20, 2018

Radio Sta: Nane

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

8.95 dBm

99.00 %
-6.00 dB

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.45

Transmit Freq Error

x dB Bandwidth 1

42.544 kHz

Center Freq: 5 825000000 GHz

Radio Std: None

AvglHold:>10140

#VBW 300 kHz
Total Power
9 MHz
% of OBW Power

6.57 MHz xdB

Radio Device: BTS

Span 30 MHz|
Sweep 2.933 ms|

8.79 dBm

99.00 %
-6.00 dB

Center Freq,
5 825000000 GHz|

CH165

CH165
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802.11ac VHT20

802.11n HT40

Feyrig Spectnam Anahzer - Orcugoes B9

Center Freq 5.745000000 GHz Center Freq: 5745000000 GHz Radio Sta: None
Trig: Fres Run AvglHold>1010

fcaimion * SAtten: 4048 Radio Device: BTS

‘Center 5.745 GHz Span 30 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms]

Occupied Bandwidth Total Power 6.84 dBm
17.636 MHz

Transmit Freq Error 57.625 kHz % of OBW Power 99.00 %

x dB Bandwidth 17.76 MHz x dB -6.00 dB

oy Spactrom Ansyee Decapan Bt

Center Freq 5.755000000 GHz Cantar Freq: 5.758000000 GHz Radio St None Frequency
Trig: Fres Run AvgHold:>1010
#Arten: 40 dB Radio Device: 8BTS

Ref 10.00 dBm

Center 5.755 GHz
#WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 9.00 dBm
36 MHz

Transmit Freq Error 47.604 kHz % of OBW Power 99.00 %

x dB Bandwidth 36.54 MHz x dB -6.00 dB

CH149

CH151

Center Freg 5.785000000 GHz Center Freq: 5.785000000 GHz
ey Trig: Frae Run AvglHold:>10110
HiF GalnLow #Aiten: 40 d8

Ref 10.00 dBm

Center 5.785GHz - ) ) " Span 30 MHZ!
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 m

Occupied Bandwidth Total Power 8.20 dBm
17.622 MHz

Transmit Freq Error 42.955 kHz % of OBW Power 99.00 %

x dB Bandwidth 17.72 MHz xdB -6.00 dB

b 09-33:48 A Sap 26, 2018
Center Freq 5.795000000 GHz Center Freq: 6.795000000 GHz Radia Std: None
WO Trig: Fres Run AvglHold:>10/10
FIFGoin L ow #Atten: 40 dB Radio De: BTS

Ref 10.00 dBm

Center 5.785 GHz |
es BW 100 kHz #VBW 300 kHz Sweep 5.8 ms|

Occupied Bandwidth Total Power 7.21 dBm
36.156 MHz

Transmit Freq Error 74.371 kHz % of OBW Power 99.00 %

x dB Bandwidth 36.50 MHz x dB -6.00 dB

= St

CH157

CH159

Center Freq: 5825000000 GHz
' Trig: Frae Run AvglHold:= 10110
HFGainow | #Atien: 40 dB

Ref 10.00 dBm

|Center 5.825 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 9.53 dBm
16.475 MHz

Transmit Freq Error 34.787 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.54 MHz x dB -6.00 dB

CH165
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802.11ac VHT40

[ et Spectrum sy - Occupt B0

= 093141 8525 20
Center Fraq 5.755000000 GHz Center Freq: 5.755000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHold:»10110
B

Radio Device: BTS

Center 5755 GHz Span 60 MHz|
F iRes BW 100 kHz 300 kHz Sweep 5.8 ms]

Occupied Bandwidth Total Power
36.204 MHz

Transmit Freq Error 43.349 kHz % of OBW Power 99.00 %
x dB Bandwidth 36.57 MHz x dB -6.00 dB

STAT.

Radio Std: None Py,

Radio Device: BTS

Ref 10.00 dBm

ICenter 5.795 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.8 ms

Occupied Bandwidth Total Power 7.08 dBm
36.155 MHz

Transmit Freq Emmor 72.348 kHz % of OBW Power 99.00 %

x dB Bandwidth 36.49 MHz x dB -6.00 dB

CH159
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Antenna 2

802.11a 802.11n HT20

e =
[ T I [ Erpugh Sperirum Anatyre - Occupied W S

928114 A 52
Radio Std: None

1 i 092659 M 52520, 201

enter . 745000000 Canter Freq: 5745000000 GHz Radio Std: None Frequency
Lenter Feeg S 24000000 BH= Trig: Free Run AvgiHold:>101a
#Atten: 40 dB Radio Device: BTS

Cente eq 5.74500001 z Canter Freq: 5.745000000 GHz
Center Freg 3735000000 GH. e Trig: FreeRun AvgiHold:>1010
#FGainlow — @Atien: 40dB Radio Device: BTS

Ref 10.00 dBm

{Cemer 5.745 GHz Span 30 MHz

|Center 5.745 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms} pF

'Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms]
Occupied Bandwidth Total Power B.89 dBm
16.475 MHz
Transmit Freq Error 40.013 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.56 MHz xdB -6.00 dB

Occupied Bandwidth Total Power 7.31 dBm
17.639 MHz

Transmit Freq Error 47.850 kHz % of OBW Power 99.00 %

x dB Bandwidth 17.75 MHz x dB -6.00 dB

CH149 CH149

-
e erm Toverim sy Cevepied B e

Center Freq: 5785000000 GHz adio St
Trig: Free Run AvglHold:>16/10
sAnen: 40 d8 Radio Device: BTS

5 & z Canter Fi 5.785000000 GHz
Center Freq 5.785000000 GHz e avalbioic:> 4010

" garen: 40dB

Ref 10.00 dBm

Center 5.785 GHz
#Res BW 100 kHz #VBW 300 kHz

[center 5785GHz ~ Span 30 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|

Occupled Bandwidth Total Power 9.59 dBm
16.466 MHz

Transmit Freq Error 41.166 kHz % of OBW Power 99.0
x dB Bandwidth 16.53 MHz x dB

Occupied Bandwidth Total Power 8.04 dBm
17.642 MHz

Transmit Freq Error 41.540 kHz % of OBW Power 99.00 %

x dB Bandwidth 17.80 MHz x dB

CH157 CH157

S
T ——T

B i 9:30:30 A Sep 30, 2018
enter Freq 5.8250000 Canter Freq: 6.825000000 GHz Radio Std: Nons
Lenter Frag 5525000800 CHz e Trig: FreeRun AvglHold:>1010

tow | WAtten: 40 4B Radio Device: BTS

z I TEEIT X
Center Freq 5.825000000 GHz Center Freq: 5825000000 GHz Radio Sid: None
a Trig: Free Run AvglHold:>10110
A Gaindow  8Atten: 40 48 Radio Device: TS

'Ref 10.00 dBm Ref 10.00 dBm

Center 5.825 GHz

lcenter 5325GHz - - " Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms]

#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth Total Power 10.0 dBm
16.465 MHz

Transmit Freq Error 39.682 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.54 MHz xdB -6.00 dB

Occupied Bandwidth Total Power 9.22 dBm
17.637 MHz

Transmit Freq Error 29.431 kHz % of OBW Power

x dB Bandwidth 17.74 MHz x dB

Juza sTanus

CH165 CH165
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802.11ac VHT20

802.11n HT40

| Cerigr Spectrum &nabyeer - Occupied I

" 03:26:35 A Sep 30, 2018
Freq: 5745000000 GHz Radio Sud: Nane
Fres Run AvglHold:>1010

Center Freq 5.745000000 GHz

AFGaindow | #Atten: 40 dB

Radio Device: BTS

Ref 10.00 dBm

{Center 5.745 GHz

Span 30 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.933 ms)

QOccupied Bandwidth Total Power B8.74 dBm
16.474 MHz
39.233 kHz % of OBW Power 99.00 %

16.55 MHz x dB -6.00 dB

Transmit Freq Error
x dB Bandwidth

= STATS

e Spectium nsbam - Dccupted B0 =
Contar Freq: 6755000000 GHz Radio Std: None Fraquency
Trig: Free Run AvgHold:>1010
#Atien: 40 dB

Center Freq 5000000 GHz

Radio Device: BTS

iCenter 5.755 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 7.16 dBm

36.195 MHz
37.679kHz % of OBW Power  99.00 %
36.53MHz  xdB .00 dB

Transmit Freq Error
x dB Bandwidth

CH149

CH151

Center Freq: 6.785000000 GHz Radio Std: None
Trig: Free Run AvgiHeld:> 1010

#Aren: 40 4B Radio Device: BTS

‘Center 5.785 GHz
Res BW 100 kHz

30 MHz|

Spal
#VBW 300 kHz Sweep 2.933 ms|

Occupled Bandwidth Total Power 9.40 dBm

16.469 MHz
MATKHz % of OBW Power  99.00 %
1654 MHz  x dB .00 dB

Transmit Freq Error
x dB Bandwidth

= StaTus

Frequency

e Erruight Spectrum Amsbyrer - Ocoupred B0 =
= = : S 2 Frequency
1 -1 . 5000000 Center Freq: 5.785000000 GHz Radio Std None
Esnior Erat b.Zai000000 Bk Trig: Free Run AvglHold 21010

WrGsiniow © #Aman: 40 0B Radio Device: BTS

Ref 10.00 dBm

ICenter 5.795 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 5.8 ms|

Occupied Bandwidth Total Power 6.82 dBm

36.135 MHz
71.909 kHz % of OBW Power  99.00 %
3647 MHz  xdB 6.00 dB

Transmit Freq Error
x dB Bandwidth

CH157

CH159

Canter Fraq: 5825000000 GHz — Radio St Nons
Trig: Free Run AvgliHold:>10H0
Radio Device: BTS

|Center 5.825 GHz

Span 30 MHz|

#Res BW 100 kHz

Occupled Bandwidth

#VBW 300 kHz

Total Power

17.639 MHz

Transmit Freq Error
x dB Bandwidth

29.722 kHz
17.72 MHz x dB

% of OBW Power

Sweep 2.933 ms|

99.00 %
-6.00 dB

Fraquency

CH165
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802.11ac VHT40

erught Spectnur Anstyams - Occupd BW

5.755000000 GHz Canter Frea: 755060000
g u

GHz Radio Sta- N - Fraguancy
‘AvgiHold:»10/10

#Anen: 40 d Radio Device: BTS

Ref 10.00 dBm

[{Center 5.755 GHz

" Span 60 MHz
#Res BW 100 kHz FVBW 300 kHz Sweep 5.8

Occupied Bandwidth Total Power 7.67 dBm
36.189 MHz

Transmit Freq Error 34.425 kHz % of OBW Power 99.00 %

x dB Bandwidth 36.55 MHz x dB -6.00 dB

CH151

[ Keynigne bpectmum Anabyzer - Oreupies 991

Center Freq 5.795000 Canter Freq: 57 GHz
 Trig: FreeRun AvgHold:>1010
HFGaind ow BAtten: 40 df

33390 M S2p 3
Radio Std: None

Radio Device: BTS

Ref 10.00 dBm

Center 5.795 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 6.32 dBm
36.175 MHz

Transmit Freq Error 57.964 kHz % of OBW Power 99.00 %
Bandwidth 36.47 MHz x dB -6.00 dB

CH159
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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.
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IEEE 802.11a

ey | L LMEEE | AT EIRP Limit e .
(MHz) E’ doé"’n‘f)r g"’gi’; (@Bm/AMHz) | D" | @BmiimHz) | Mt | Verdiet
5650.000 | -41.471 0.96 40,511 Peak 27 13511 | PASS
5700.000 | -41.519 0.96 40,559 Peak 27 13.559 | PASS
5720.000 | -40.93 0.96 239.97 Peak 7 2297 | PASS
5725.000 | -42.593 0.96 41633 Peak A7 24633 | PASS
5850.000 | -41.594 0.96 40,634 Peak A7 23634 | PASS
5855.000 | -42.573 0.96 41613 Peak A7 24613 | PASS
5875.000 | -42.835 0.96 41875 Peak 27 14.875 | PASS
5925.000 | -43.635 0.96 42.675 Peak 27 15675 | PASS
IEEE 802.11n HT20
Conducted Antenna o Over
Frequency . EIRP Limit o .
(MHz) '(3 doé"’rﬁ)r 8@3 (dBm/1MHz) | DPeCtor | (iBm/1MHz) "d"é't Vel
5650.000 | -42.097 0.96 41137 Peak 27 14.137 | PASS
5700.000 | -42.134 0.96 41174 Peak 27 14174 | PASS
5720.000 | -41.346 0.96 ~40.386 Peak A7 23386 | PASS
5725.000 | -42.209 0.96 “41.249 Peak A7 224249 | PASS
5850.000 | -41.397 0.96 40437 Peak A7 23437 | PASS
5855.000 | -42.273 0.96 41313 Peak A7 24313 | PASS
5875.000 | -41.354 0.96 ~40.394 Peak 27 -13.394 | PASS
5925.000 | -41.025 0.96 ~40.065 Peak 27 13.065 | PASS
IEEE 802.11ac20
Conducted Antenna _ Over
Frequency . EIRP Limit . .
(MHz) E’ d°|;"’r§)r g%'ir; (@Bm/AMHz) | %" | (@Bm/imHz) | MRt | Verdet
5650.000 | -42.88 0.96 41.92 Peak 27 1492 | PASS
5700.000 | -42.354 0.96 41,394 Peak 27 14394 | PASS
5720.000 | -42.847 0.96 ~41.887 Peak 7 24.887 | PASS
5725.000 | -43.208 0.96 42,248 Peak A7 25248 | PASS
5850.000 | -40.286 0.96 239.326 Peak A7 222326 | PASS
5855.000 | -41.787 0.96 240,827 Peak A7 -23.827 | PASS
5875.000 | -43.402 0.96 42,442 Peak 27 15442 | PASS
5925.000 | -42.289 0.96 ~41.329 Peak 27 14.329 | PASS
IEEE 802.11n HT40
Conducted Antenna _ Over
Frequency . EIRP Limit - .
(MHz) *(D doé"’n‘f)r 8?3'8 (dBm/AMHz) | PEeCOr | (4Bm/1MHz) "d”;t vl
5650.000 | -41.354 0.96 -40.394 Peak 27 13.394 | PASS
5700.000 | -41.766 0.96 ~40.806 Peak 27 13.806 | PASS
5720.000 | -42.097 0.96 41137 Peak 7 24137 | PASS
5725.000 | -40.421 0.96 230.461 Peak A7 22461 | PASS
5850.000 | -44.174 0.96 43214 Peak A7 26214 | PASS
5855.000 | -42.227 0.96 ~41.267 Peak A7 -24.267 | PASS
5875.000 | -42.032 0.96 41.072 Peak 27 14.072 | PASS
5925.000 | -43.607 0.96 42,647 Peak 27 15647 | PASS
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IEEE 802.11ac40

ey | O LB AT EIRP Limit Over .
(MHz) E’ doé"’ni’)r gj"’gi’; (@Bm/AMHz) | D" | @Bm/iMHz) | Tt | Verdiet
5650.000 | -43.943 0.96 -42.983 Peak 27 15983 | PASS
5700.000 | -42.355 0.96 ~41.395 Peak 27 14.395 | PASS
5720.000 | -44.089 0.96 43.129 Peak 17 26129 | PASS
5725000 | -41.916 0.96 ~40.956 Peak A7 123.956 | PASS
5850.000 | -41.711 0.96 -40.751 Peak A7 23.751 | PASS
5855.000 | -42.203 0.96 41,243 Peak 17 24243 | PASS
5875.000 | -41.669 0.96 ~40.709 Peak 27 13.709 | PASS
5925000 | -40.574 0.96 239.614 Peak 27 12.614 | PASS
For Antenna 2
IEEE 802.11a
Conducted Antenna . Over
Frequency . EIRP Limit . .
(MHz) E’ d°é"’nf)r g%'ir; (@Bm/AMHz) | P | (@BmiiMHz) | MRt | Verdet
5650.000 | -39.45 0.82 -38.63 Peak 27 1163 | PASS
5700.000 | -42.602 0.82 41.782 Peak 27 14.782 | PASS
5720.000 | -42.764 0.82 “41.944 Peak 7 24.944 | PASS
5725000 | -42.233 0.82 41.413 Peak 17 24.413 | PASS
5850.000 | -40.84 0.82 -40.02 Peak A7 2302 | PASS
5855.000 | -41.106 0.82 -40.286 Peak A7 23.286 | PASS
5875.000 | -43.072 0.82 142.252 Peak 27 15252 | PASS
5025000 | -41.532 0.82 240.712 Peak 27 13.712 | PASS
IEEE 802.11n 20
Conducted Antenna . Over
Frequency . EIRP Limit o .
(MHz) E’ e (c;gir; (dBm/AMHz) | PO | (4Bmi1MHz) "d”é't e
5650.000 | -42.672 0.82 -41.852 Peak 27 14.852 | PASS
5700.000 | -42.198 0.82 41,378 Peak 27 14.378 | PASS
5720.000 | -43.436 0.82 42.616 Peak 17 25616 | PASS
5725000 | -43.337 0.82 42517 Peak A7 25517 | PASS
5850.000 | -43.402 0.82 142,582 Peak 17 25582 | PASS
5855.000 | -43.531 0.82 42711 Peak A7 25711 | PASS
5875000 | -43.849 0.82 -43.029 Peak 27 16.029 | PASS
5925.000 | -41.839 0.82 ~41.019 Peak 27 14.019 | PASS
IEEE 802.11ac20
Conducted Antenna - Over
Frequency . EIRP Limit o :
(MHz) E’ doé"’rﬁ)r 81?3'8 (dBm/IMHz) | PeCtOr | (iBm/1MHz) "(;?B't Vel
5650.000 | -41.853 0.82 -41.033 Peak 27 14.033 | PASS
5700.000 | -42.094 0.82 41274 Peak 27 14274 | PASS
5720.000 | -42.899 0.82 ~42.079 Peak 17 25079 | PASS
5725000 | -41.642 0.82 240.822 Peak A7 23.822 | PASS
5850.000 | -44.787 0.82 43.967 Peak A7 26.967 | PASS
5855.000 | -43.003 0.82 42.183 Peak 17 25183 | PASS
5875000 | -42.712 0.82 ~41.892 Peak 27 14.892 | PASS
5925.000 | -42.107 0.82 41,287 Peak 27 14.287 | PASS
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IEEE 802.11n40

SreaemEy | Do) CUEE | A EIRP Limit e .
(MHz) '(3 e ggir; (dBm/AMHz) | PeCOr | (4Bmi1MHz) "d”é't Vo
5650.000 -42.968 0.82 -42.148 Peak -27 -15.148 PASS
5700.000 -41.221 0.82 -40.401 Peak -27 -13.401 PASS
5720.000 -41.448 0.82 -40.628 Peak -17 -23.628 PASS
5725.000 -42.924 0.82 -42.104 Peak -17 -25.104 PASS
5850.000 -42.553 0.82 -41.733 Peak -17 -24.733 PASS
5855.000 -40.974 0.82 -40.154 Peak -17 -23.154 PASS
5875.000 -41.791 0.82 -40.971 Peak -27 -13.971 PASS
5925.000 -41.311 0.82 -40.491 Peak -27 -13.491 PASS
IEEE 802.11ac40
Conducted Antenna _ Over
Frequency . EIRP Limit L :
(MHz) E’ d"é"’rﬁ; 8%'3 (@Bm/AMHz) | P | (@BmiimHz) | MRt | Verdet
5650.000 -42.654 0.82 -41.834 Peak -27 -14.834 PASS
5700.000 -41.953 0.82 -41.133 Peak -27 -14.133 PASS
5720.000 -41.717 0.82 -40.897 Peak -17 -23.897 PASS
5725.000 -43.15 0.82 -42.33 Peak -17 -25.33 PASS
5850.000 -39.384 0.82 -38.564 Peak -17 -21.564 PASS
5855.000 -42.491 0.82 -41.671 Peak -17 -24.671 PASS
5875.000 -42.304 0.82 -41.484 Peak -27 -14.484 PASS
5925.000 -42.083 0.82 -41.263 Peak -27 -14.263 PASS
For Combined Antenna 1 and Antenna 2
IEEE 802.11n20
Clome btz S Directional . Over
gl sy (el Gain — Detector Ll limit Verdict
(MHz) Ant((e)nna Ant?nna Sum (dB) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -42.097 -42.672 -39.365 3.91 -35.455 Peak -27 -8.455 PASS
5700.000 -42.134 -42.198 -39.156 3.91 -35.246 Peak -27 -8.246 PASS
5720.000 -41.346 -43.436 -39.256 3.91 -35.346 Peak -17 -18.346 PASS
5725.000 -42.209 -43.337 -39.726 3.91 -35.816 Peak -17 -18.816 PASS
5850.000 -41.397 -43.402 -39.275 3.91 -35.365 Peak -17 -18.365 PASS
5855.000 -42.273 -43.531 -39.846 3.91 -35.936 Peak -17 -18.936 PASS
5875.000 -41.354 -43.849 -39.414 3.91 -35.504 Peak -27 -8.504 PASS
5925.000 -41.025 -41.839 -38.403 3.91 -34.493 Peak -27 -7.493 PASS
IEEE 802.11ac20
Cerelisit 2ol Directional . Over
SR (el Gain 2R Detector Lt limit Verdict
(MHz) Ant((a)nna Ant?nna sum (dB) (dBm/1MHz) (dBm/1MHz) dB
5650.000 -42.88 -41.853 -39.326 3.91 -35.416 Peak -27 -8.416 PASS
5700.000 -42.354 -42.094 -39.212 3.91 -35.302 Peak -27 -8.302 PASS
5720.000 -42.847 -42.899 -39.863 3.91 -35.953 Peak -17 -18.953 PASS
5725.000 -43.208 -41.642 -39.344 3.91 -35.434 Peak -17 -18.434 PASS
5850.000 -40.286 -44.787 -38.967 3.91 -35.057 Peak -17 -18.057 PASS
5855.000 -41.787 -43.003 -39.342 3.91 -35.432 Peak -17 -18.432 PASS
5875.000 -43.402 -42.712 -40.033 3.91 -36.123 Peak -27 -9.123 PASS
5925.000 -42.289 -42.107 -39.187 3.91 -35.277 Peak -27 -8.277 PASS
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IEEE 802.11n40

Conducted Power

Directional .. Over
Frequency (dBm) Gain EIRP Detector Lymit limit Verdict
(MHz) Antenna | Antenna s (dBm/1MHz) (dBm/1MHz)
0 1 um (dB) dB
5650.000 -41.354 -42.968 | -39.076 3.91 -35.166 Peak -27 -8.166 PASS
5700.000 -41.766 -41.221 -38.475 3.91 -34.565 Peak -27 -7.565 PASS
5720.000 -42.097 -41.448 | -38.750 3.91 -34.840 Peak -17 -17.840 PASS
5725.000 -40.421 -42.924 | -38.484 3.91 -34.574 Peak -17 -17.574 PASS
5850.000 -44.174 -42.553 | -40.278 3.91 -36.368 Peak -17 -19.368 PASS
5855.000 -42.227 -40.974 | -38.545 3.91 -34.635 Peak -17 -17.635 PASS
5875.000 -42.032 -41.791 -38.900 3.91 -34.990 Peak -27 -7.990 PASS
5925.000 -43.607 -41.311 -39.299 3.91 -35.389 Peak -27 -8.389 PASS

IEEE 802.11ac40

Conducted Power

Directional . Over

Frogney] (Elzi) Gain Sl Detector i limit | Verdict

(MHz) Antenna | Antenna S (dBm/1MHz) (dBm/1MHz)

0 1 um (dB) dB

5650.000 -43.943 -42.654 -40.241 3.91 -36.331 Peak -27 -9.331 PASS
5700.000 -42.355 -41.953 -39.139 3.91 -35.229 Peak -27 -8.229 PASS
5720.000 -44.089 -41.717 -39.733 3.91 -35.823 Peak -17 -18.823 PASS
5725.000 -41.916 -43.15 -39.479 3.91 -35.569 Peak -17 -18.569 PASS
5850.000 -41.711 -39.384 -37.383 3.91 -33.473 Peak -17 -16.473 PASS
5855.000 -42.203 -42.491 -39.334 3.91 -35.424 Peak -17 -18.424 PASS
5875.000 -41.669 -42.304 -38.965 3.91 -35.055 Peak -27 -8.055 PASS
5925.000 -40.574 -42.083 -38.253 3.91 -34.343 Peak -27 -7.343 PASS

Remark:

1. Measured unwanted emission 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;

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.

3.99=0.98+10%0og(2), 3.83=0.82+10%log(2).

E.I.R.P = Conducted power + Directional Gain

Please refer to following test plots;

NSO
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802.11a
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802.11n HT40
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802.11a
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802.11n HT40
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TEST CONFIGURATION

EUT
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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)
7.8 5745.005
8.6 5745.006
7.2 5745.005
Maximum Deviation (MHZz) 0.006
Maximum Deviation (ppm) 1.04

Temperature. Frequency Stability

Temperature ('C)

Measurement Frequency (MHz)

-10 5745.005

5 5745.004

15 5745.005

25 5745.006

35 5745.005

45 5745.006

55 5745.005
Maximum Deviation (MHz) 0.006
Maximum Deviation (ppm) 1.04
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Antenna 2
802.11 a/ Channel 149: 5745MHz

Voltage. Frequency Stability
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Voltage (V) Measurement Frequency (MHZz)
7.8 5745.006
8.6 5745.005
7.2 5745.006
Maximum Deviation (MHz) 0.006
Maximum Deviation (ppm) 1.04

Temperature. Frequency Stability

Temperature (C)

Measurement Frequency (MHz)

-10 5745.005

5 5745.006

15 5745.005

25 5745.006

35 5745.004

45 5745.006

55 5745.006
Maximum Deviation (MHZz) 0.006
Maximum Deviation (ppm) 1.04




Report No.: GTSR18080197-WLANO02 Page 56 of 58

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 internal 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
0.98dB for ANT 1 and 0.82 dB for ANT 2.
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5. Test Setup Photos of the EUT

Radiated Emission Test
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Conducted Emission

6. External and Internal Photos of the EUT

Reference to the test report No. GTSR18080197-WLANO1.



