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1. GENERAL INFORMATION
1.1 EUT INFORMATION

LITE-ON Technology Corp.
Bldg. C, 90, Chien 1 Road,

Applicant Chung Ho, New Taipei City 23585,
Taiwan, R.O.C
LITE-ON TECHNOLOGY (Changzhou) CO., LTD

Manufacturer A9 Building,No.88 Yanghu Road, Wujin Hi-Tech Industrial
Development Zone ,Changzhou City,Jiangsu Province 213100
China

Equipment 802.11a/b/g/n/ac 2Tx2R USB WLAN Module

Model Name WCBN3509A(NB)

Model Discrepancy N/A

Received Date

November 27, 2017

Date of Test

November 27 ~ November 30, 2017

Power Operation

Powered from host device: DC 5V

HW Version

V04

FW Version

V37.27
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Frequency Output OIiItRFl:t
Band Mode Range Power Pov?er
(MHz2) (W) W)

IEEE 802.11a 5180 ~ 5240 | 0.0324 0.0778
NI IEEE 802.11n HT 20 MHz | 5180 ~5240 | 0.0501 0.1202
IEEE 802.11n HT 40 MHz | 5190 ~5230 | 0.0366 0.0879
IEEE 802.11ac VHT 80 MHz 5210 0.0105 0.0251
IEEE 802.11a 5260 ~ 5320 | 0.0322 0.0773
UNIl-2a IEEE 802.11n HT 20 MHz | 5260 ~5320 | 0.0518 0.1242
IEEE 802.11n HT 40 MHz | 5270 ~5310 | 0.0408 0.0979
IEEE 802.11ac VHT 80 MHz 5290 0.0111 0.0266
IEEE 802.11a 5500 ~ 5725 | 0.0325 0.0780
IEEE 802.11a 5720 0.0314 0.0753
Output Power(W) IEEE 802.11n HT 20 MHz | 5500 ~5725 | 0.0515 0.1236
U-NIl26 EEE 802.11n HT 20 MHz 5720 0.0483 0.1159
IEEE 802.11n HT 40 MHz | 5510 ~5670 | 0.0418 0.1002
IEEE 802.11n HT 40 MHz 5710 0.0405 0.0971
IEEE 802.11ac VHT 80 MHz | 5530-5610 0.0089 0.0214
IEEE 802.11ac VHT 80 MHz 5690 0.0203 0.0486

IEEE 802.11a 5720 0.0059 -

IEEE 802.11a 5745 ~5825 | 0.0313 -

IEEE 802.11n HT 20 MHz 5720 0.0097 -

U-NIL3 IEEE 802.11n HT 20 MHz | 5745~5825 | 0.0511 -

IEEE 802.11n HT 40 MHz 5710 0.0023 -

IEEE 802.11n HT 40 MHz | 5755~5795 | 0.0372 -

IEEE 802.11ac VHT 80 MHz 5690 0.0009 -

IEEE 802.11ac VHT 80 MHz 5775 0.0220 -

Remark:
1.For Canada the EUT Frequency Range 5600~5650MHz will be disabled.
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1.2EUT CHANNEL INFORMATION

Frequency Range

UNII-1

IEEE 802.11a

5180 ~ 5240 MHz

IEEE 802.11n HT 20 MHz

5180 ~ 5240 MHz

IEEE 802.11n HT 40 MHz

5190 ~ 5230 MHz

IEEE 802.11ac VHT 20 MHz

5180 ~ 5240 MHz

IEEE 802.11ac VHT 40 MHz

5190 ~ 5230 MHz

IEEE 802.11ac VHT 80 MHz 5210 MHz
UNII-2a
IEEE 802.11a 5260 ~ 5320 MHz

IEEE 802.11n HT 20 MHz

5260 ~ 5320 MHz

IEEE 802.11n HT 40 MHz

5270 ~ 5310 MHz

IEEE 802.11ac VHT 20 MHz

5260 ~ 5320 MHz

IEEE 802.11ac VHT 40 MHz

5270 ~ 5310 MHz

IEEE 802.11ac VHT 80 MHz 5290 MHz
UNII-2¢

IEEE 802.11a 5500 ~ 5700 MHz
IEEE 802.11n HT 20 MHz 5500 ~ 5700 MHz
IEEE 802.11n HT 20 MHz 5720 MHz

IEEE 802.11n HT 40 MHz 5510 ~ 5670 MHz
IEEE 802.11n HT 40 MHz 5710 MHz

IEEE 802.11ac VHT 20 MHz 5500 ~ 5700 MHz
IEEE 802.11ac VHT 20 MHz 5720 MHz

IEEE 802.11ac VHT 40 MHz 5510 ~ 5670 MHz
IEEE 802.11ac VHT 40 MHz 5710 MHz

IEEE 802.11ac VHT 80 MHz 5530-5610 MHz
IEEE 802.11ac VHT 80 MHz 5690 MHz

UNII-3

IEEE 802.11a 5745 ~ 5825 MHz

IEEE 802.11n HT 20 MHz

5745 ~ 5825 MHz

IEEE 802.11n HT 40 MHz

5755 ~ 5795 MHz

IEEE 802.11ac VHT 20 MHz

5745 ~ 5825 MHz

IEEE 802.11ac VHT 40 MHz

5755 ~ 5795 MHz

IEEE 802.11ac VHT 80 MHz

5775 MHz

Modulation Type

GO wN -

. IEEE 802.11a mode: OFDM

. IEEE 802.11n HT 20 MHz mode: OFDM

. IEEE 802.11n HT 40 MHz mode: OFDM

. IEEE 802.11ac VHT 20 MHz mode: OFDM
. IEEE 802.11ac VHT 40 MHz mode: OFDM
. IEEE 802.11ac VHT 80 MHz mode: OFDM

Remark:

Refer as ANSI 63.10:2013 clause 5.6.1 Table 4 for test channels

Number of frequencies to be tested

Frequency range in
which device operates

Number of
frequencies

Location in frequency
range of operation

[ ] 1 MHz or less

1

Middle

] 1 MHz to 10 MHz 2 1 near top and 1 near bottom
X More than 10 MHz 3 1 near top, 1 near middle, and 1 near bottom
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1.3 ANTENNA INFORMATION

Antenna Type X PIFA [ ] PCB [_] Dipole [ ] Coils

W
Brand P/N Type |Cable length| Peak Gain C:;Zt
HongBo | 290-10569 PIFA 300mm 3.80dBi v

1. Power Directional Gain: 3.80
2. Power Density Directional Gain: 3.80

Other antenna information:

Antenna Gain Brand P/N Type |Cable length| Peak Gain
HongBo | 290-10310 PIFA | 500mm | 2.85dBi
waisin | RFNVASOIDS2 piEA | 320mm | 3.160B
waisin | RFNVASOIO80L) oA | goomm | 1.850Bi
waisin | RFNTASOTO82) - pipa | g2omm | 1.720Bi

Notes:

1. Power Directional Gain: 10LOG(((10"(Ant1/10)+10"Ant2/10))/2))
2. Power Density Directional Gain: 10LOG(((10"(Ant1/10)+10"(Ant2/10))/2))+10log(NTX/NSS)

I-Dage 71252 Rev.00
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1.4MEASUREMENT UNCERTAINTY

PARAMETER UNCERTAINTY

Semi Anechoic Chamber (966 Chamber_B) / +/-3.97
Radiated Emission, 30 to 1000 MHz '

Semi Anechoic Chamber (966 Chamber_B) / +/-3.58
Radiated Emission, 1 to 18GHz '

Semi Anechoic Chamber (966 Chamber_B) / +/- 3.59
Radiated Emission, 18 to 26 GHz '

Semi Anechoic Chamber (966 Chamber_B) / +/-3.81
Radiated Emission, 26 to 40 GHz '

Conducted Emission (Mains Terminals), +/- 2 48

9kHz to 30MHz

Remark:

1.This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=2

2. ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the

emissions test results be included in the report.
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1.5FACILITIES AND TEST LOCATION

All measurement facilities used to collect the measurement data are located at
No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan. (R.O.C.)

Test site Test Engineer Remark
AC Conduction Room Eric Lee
Radiation Jerry Chuang
RF Conducted Eric Lee

Remark: The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and

CISPR Publication 22.

1.6INSTRUMENT CALIBRATION

RF Conducted Test Site

Equipment Manufacturer Model S/IN Cal Date | Cal Due
Power Meter Anritsu ML2495A 1033009 |04/11/2017|04/10/2018
Power Sensor Anritsu MA2411B 917072 07/03/2017]07/02/2018

Spectrum Analyzer R&S FSV 40 101073 10/02/2017110/01/2018
Thermostalichligrosalicl - GWINSTEK | GTC-288MH-CC | TH160402 |05/23/2017|05/22/2018
SUCOFLEX Cable SUNNER | SUCOFLEX104PEA | 25157  |07/31/2017|07/30/2018
Divider TSO'Va”Q 2-18GHz 4Way STI08-0015 |07/26/2017|07/25/2018
echnology
Coupler Agilent 87301d MY44350252 |07/25/2017|07/24/2018
3M 966 Chamber Test Site

Equipment Manufacturer Model S/IN Cal Date | Cal Due
Bilog Antenna Sunol Sciences JB3 A030105 |06/20/2017(06/19/2018

EMI Test Receiver R&S ESCI 100064 05/17/2017]05/16/2018
Horn Antenna ETS LINDGREN 3117 00055165 |02/20/2017]02/19/2018
K Type Cable Huber+Suhner SUCOFLEX 102 29406/2 |01/10/2017]01/09/2018
K Type Cable Huber+Suhner SUCOFLEX 102 22470/2 101/10/2017]01/09/2018

Pre-Amplifier MITEQ AMF-6F-260400-40-8P| 985646 01/10/2017]01/09/2018
Pre-Amplifier EMCI EMC 012635 980151 08/01/2017]07/31/2018
Pre-Amplifier EMEC EM330 060609 07/31/2017]07/30/2018

Spectrum Analyzer Agilent E4446A US42510252 |11/27/2017]11/26/2018

Antenna Tower CCs CC-A-1F N/A N.C.R N.C.R

Controller CCs CC-C-1F N/A N.C.R N.C.R

Turn Table CCs CC-T-1F N/A N.C.R N.C.R

AC Conducted Emissions Test Site
Equipment Manufacturer Model S/IN Cal Date | Cal Due
LISN R&S ENV216 101054 05/18/2017]05/17/2018
LISN SCHWARZBECK NSLK 8127 8127-541 |02/14/2017]02/13/2018
EMI Test Receiver R&S ESCI 100064 |05/17/2017(05/16/2018
Remark: Each piece of equipment is scheduled for calibration once a year.
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1.7SUPPORT AND EUT ACCESSORIES EQUIPMENT
EUT Accessories Equipment
No. Equipment Brand Model Series No. FCCID
N/A
Support Equipment
No. Equipment Brand Model Series No. FCCID
1 NB(H) Acer  |Aspire 4320 series N/A QDS-BRCM1018

1.8 TEST METHODOLOGY AND APPLIED STANDARDS

The test methodology, setups and results comply with all requirements in accordance
with ANSI C63.10:2013, FCC Part 2, FCC Part 15.407, KDB 662911 D01 v02r01, KDB

789033 D02 v01r04, KDB 644545 D03 v01, KDB 905462 D02 v02.

ﬁev.OO
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2. TEST SUMMERY

FCC IC
Standard Standard Sec. Chapter Test Item Result
Sec.
15.203 - 1.2 Antenna Requirement Pass
15.207 RSS-Gen(8.8) 4.1 AC Conducted Emission Pass
15.403(i) - 4.2 26dB Bandwidth Pass
15.407(e) RSS-247(6.2.4) 4.2 6dB Bandwidth Pass
15.403(i) RSS-Gen(6.6) 4.2 Occupied Bandwidth (99%) Pass
RSS-247(6.2.1.1)
RSS-247(6.2.2.1)
15.407(a) RSS-247(6.2.3.1) 4.3 Output Power Measurement Pass
RSS-247(6.2.4.1)
RSS-247(6.2.1.1)
RSS-247(6.2.2.1) .
15.407(a) RSS-247(6.2.3.1) 4.4 Power Spectral Density Pass
RSS-247(6.2.4.1)
RSS-247(6.2.1.2)
RSS-247(6.2.2.2) -
15.407(b) RSS-247(6.2.3.2) 4.5 Radiation Band Edge Pass
RSS-247(6.2.4.2)
RSS-247(6.2.1.2)
RSS-247(6.2.2.2) . , o
15.407(b) RSS-247(6.2.3.2) 4.5 Radiation Spurious Emission Pass
RSS-247(6.2.4.2)
15.407(g) RSS-Gen(6.11) 4.6 Frequency Stability Pass
15.407(h) RSS-247(6.3) 4.7 Dynamic Frequency Selection Pass
Page 11/ 252 Rev.00
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3. DESCRIPTION OF TEST MODES
3.1 THE WORST MODE OF OPERATING CONDITION

1. IEEE 802.11a mode: 6Mbps
2. |[EEE 802.11n HT 20 MHz mode: MCS8
Overation mode 3. |IEEE 802.11n HT 40 MHz mode: MCS8
P 4. |EEE 802.11ac VHT 20 MHz mode: MCS8
5. IEEE 802.11ac VHT 40 MHz mode: MCS8
5. |IEEE 802.11ac VHT 80 MHz mode: MCS8
Mode Uy e Number of Channels
(MHz)
|EEE 802.11a 5180 ~ 5240 4 Channels
IEEE 802.11n HT 20 MHz 5180 ~ 5240 4 Channels
UNILA IEEE 802.11n HT 40 MHz 5190 ~ 5230 2 Channels
IEEE 802.11ac VHT 20 MHz 5180 ~ 5240 4 Channels
|EEE 802.11ac VHT 40 MHz 5190 ~ 5230 2 Channels
IEEE 802.11ac VHT 80 MHz 5210 1 Channels
|EEE 802.11a 5260 ~ 5320 4 Channels
IEEE 802.11n HT 20 MHz 5260 ~ 5320 4 Channels
UNIL28 IEEE 802.11n HT 40 MHz 5270 ~ 5310 2 Channels
|EEE 802.11ac VHT 20 MHz 5260 ~ 5320 4 Channels
IEEE 802.11ac VHT 40 MHz 5270 ~ 5310 2 Channels
IEEE 802.11ac VHT 80 MHz 5290 1 Channels
Operating Frequency IEEE 802.11a 5500 ~ 5700 11 Channels
Range & IEEE 802.11n HT 20 MHz 5500 ~ 5700 11 Channels
IEEE 802.11n HT 20 MHz 5720 1 Channels
Number of Channels IEEE 802.11n HT 40 MHz 5510 ~ 5670 5 Channels
IEEE 802.11n HT 40 MHz 5710 1 Channels
U-NIl-2c | IEEE 802.11ac VHT 20 MHz 5500 ~ 5700 11 Channels
IEEE 802.11ac VHT 20 MHz 5720 1 Channels
IEEE 802.11ac VHT 40 MHz 5510 ~ 5670 5 Channels
|EEE 802.11ac VHT 40 MHz 5710 1 Channels
IEEE 802.11ac VHT 80 MHz 5530~5610 2 Channels
|EEE 802.11ac VHT 80 MHz 5690 1 Channels
IEEE 802.11a 5745 ~ 5825 5 Channels
IEEE 802.11n HT 20 MHz 5745 ~ 5825 5 Channels
UNIL3 IEEE 802.11n HT 40 MHz 5755 ~ 5795 2 Channels
IEEE 802.11ac VHT 20 MHz 5745 ~ 5825 5 Channels
|EEE 802.11ac VHT 40 MHz 5755 ~ 5795 2 Channels
IEEE 802.11ac VHT 80 MHz 5775 1 Channels

Remark:

1. EUT pre-scanned data rate of output power for each mode, the worst data rate were recorded in this
report.

2. Covered modes are test reduction modes. The output powers on the covered modes are equal to or less
than the mode referenced and use the same module

3.The mode IEEE 802.11ac VHT20 and VHT40 are only different in control messages with IEEE 802.11n
HT20 and HT40, and have same power setting. Therefore, the highest power(IEEE 802.11n HT20 and
HT40) were test conducted and radiated measurement and recorded in this report.
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3.2THE WORST MODE OF MEASUREMENT

Radiated Emission Measurement Above 1G

Test Condition Band edge, Emission for Unwanted and Fundamental

Voltage/Hz 5V

Test Mode Mode 1:EUT power by Host System.

Worst Mode X] Mode 1 [ | Mode 2 [ | Mode 3 [ | Mode 4

[ | Placed in fixed position.

[ ] Placed in fixed position at X-Plane (E2-Plane)
[ ] Placed in fixed position at Y-Plane (E1-Plane)
X Placed in fixed position at Z-Plane (H-Plane)

Worst Position

Worst Polarity [ ] Horizontal [X] Vertical

Radiated Emission Measurement Below 1G
Test Condition Radiated Emission Below 1G

Voltage/Hz 5V

Test Mode Mode 1:EUT power by Host System.

Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4

Remark:

1. The worst mode was record in this test report.

2. EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for
radiated measurement. The worst case(Z-Plane and Horizontal) were recorded in this
report

3. For below 1G, AC power line conducted emission and radiation emission were
performed the EUT transmit at the highest output power channel as worse case.
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3.3EUT DUTY CYCLE

Duty Cycle
Configuration TX ON (ms) TX ALL (ms) Duty Cycle (%) Duty Factor(dB)
802.11a 1.4800 1.5200 97.37% 0.12
802.11n HT20 0.7200 0.7600 94.74% 0.23
802.11n HT40 0.3900 0.4500 86.67% 0.62
802.11ac VHT80 0.1200 0.1300 92.31% 0.35
802.11a 802.11n HT20
¥ Agilent R T ¥ Agilent R T
aMerl  1.48 ms a Mkr2 760 ps
Ref 119 dBpY 4#ftten 16 dB -1.51 dB Ref 123 dBpY #ftten 16 dB -1.57 dB
#Peak #Peak
Log ok n ., . Log
18 by s T T A e Aty » 10 " byon b oo bt bbgun ORTRTY PRI,
a8/ B/ l
Offst Offst |
6 18
dB dB
R
LgAv LgAv
HL §2 WL $2
Center 5,180 068 GHz Span @ Hz Center 5.180 008 GHz Span @ Hz
Res BH 1 MHz #UBH 1 MHz Sweep 16 ms (16001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 16 ms (16001 pts)
Marker  Trace Type W s fnplitude Marker  Trace Type W fdis fnplitude
1R @ Tina 2.46 ne 48.84 dBp 1R a4 Tina 4.28 ue 53.18 dBpl
la (6] Time 1.42 me -1.51 dB la (65 Time 7208 ps -8.71 dB
2R &5 Tine 2.6 ns 48.84 dBpU 2R Ay Tine 4.28 us 53.18 dBpl
20 &b Tine 1.52 ns 8.57 dB 24 )y Tine 760 ps -1.57 dB
802.11n HT40 802.11ac VHT80
% Agilent R T = Agilent R T
a Mkr2 450 ps a Mkr2 130 ps
Ref 120 dBpY #Atten 16 dB -0.77 dB Ref 120 dBpY #Atten 16 dB -1.45 dB
#Peak ‘ #Peak
Log Lag
18 16
dg/ [ P ey R MR 9 0 o i e | e (T I | Ml Mt
Offst f f ‘ J ] Offst M_L
18 ‘ ‘ ‘ ‘ 1a T i 1l
; | | | i | T
] UL ‘b[ (LB LR |
LgAv LgAw
Ml 82 H1 82
Center 5.190 880 GHz Span 0 Hz Center 5.187 008 GHz Span @ Hz
Res BH 1 MHz #UBH 1 MHz Sweep 10 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 16 ms (16001 pts)
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Atis fnplitude
1R 1 Tine 5.04 ne 52.69 dEpU 1R a4 Tina 4.85 e 52.35 dBpll
1s 1) Tine 308 pe 8.33 dB ia Ay Tine 128 pe -B.78 dB
2R 1) Tine 5.84 ns 52.59 dByU 2R a1y Tine 4.85 us 52.35 dBpl
2s 1) Tine 458 pe -8.77 dB 20 [eh] Tima 138 ps -1.45 dB
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4. TEST RESULT

4.1 AC POWER LINE CONDUCTED EMISSION

411 Test Limit
According to §15.207(a) and RSS-GEN section 8.8,

Frequency Range Limits(dBuV)
(MHz) Quasi-peak Average
0.151t0 0.50 66 to 56* 56 to 46~
0.50to 5 56 46
5t0 30 60 50

* Decreases with the logarithm of the frequency.
4.1.2 Test Procedure

Test method Refer as ANSI 63.10:2013 clause 6.2,

1. The EUT was placed on a non-conducted table, which is 0.8m above horizontal
ground plane and 0.4m above vertical ground plane.

EUT connected to the line impedance stabilization network (LISN)

3. Receiver set RBW of 9kHz and Detector Peak, and note as quasi-peak and
average.

4. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

5. Recorded Line for Neutral and Line.
4.1.3 Test Setup

Vertical reference ground plane

e EMI receiver

40c o HHEH ©
> &t =
[ ]
I 80cm
S
=
LISN T~

Horizontal reference ground
plane

4.1.4 Test Result
Pass.
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Test Data
Test Mode: Mode 1 Temp/Hum 24.5(°C)/ 52.1%RH
Test Voltage: 120Vac / 60Hz Test Date November 30, 2017
Phase: Line Test Engineer Eric Lee
800 dBuy
Limit1: —_—
Limit2:
\
3
! 5 6
!| i
30 i
-20
0.150 05 (MHz) 5 30.000
Frequency %::ii Aver_age Correction %‘;:ii Average %‘;:ii Av_erege %::ii Avera_ge
(MHz) o = reading factor e result limit limit margin | Margin Remark
( dBuV)g (dBuv) (dB) @Buv) | @B [ guy) | (@Buv) ( dé’) (dB)
0.1500 | 46.67 | 24.58 0.08 46.75 | 24.66 | 66.00 | 56.00 | -19.25 |-31.34| Pass
0.1820 | 50.67 | 31.37 0.09 50.76 | 31.46 | 64.39 | 54.39 | -13.63 |-22.93| Pass
0.2300 | 39.89 | 22.89 0.09 39.98 | 22.98 | 62.45 | 52.45 | -22.47 |-29.47 | Pass
0.4740 | 35.26 | 28.39 0.10 35.36 | 28.49 | 56.44 | 46.44 | -21.08 |-17.95]| Pass
1.7700 | 31.86 | 22.27 0.16 32.02 | 22.43 | 56.00 | 46.00 | -23.98 |-23.57| Pass
3.7020 | 3199 | 24.15 0.22 3221 | 24.37 | 56.00 | 46.00 | -23.79 |-21.63| Pass
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Report No.: T171127W01-RP2

Test Mode: Mode 1 Temp/Hum 24.5(°C)/ 52.1%RH
Test Voltage: 120Vac / 60Hz Test Date November 30, 2017
Phase: Neutral Test Engineer Eric Lee
80.0 dBuwY
Limit1: —_—
Limit2:
-2
;
3
| 5
4 5
_|
30
-20
0.150 0.5 (MHz) 5 30.000
Frequency ?,::ii Ave(;'?ge Cofrretction %:2? Averalgtye %:Zii A\:grz_ltge %::ii Avera_ge R .
(MHz) reading reading actor result resu limit imi margin margin | Remar
(dBuv) (dBu ) (dB) (dBuVY) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.1780 | 50.05 | 30.43 0.16 50.21 30.59 | 64.57 | 54.58 | -14.36 (-23.99| Pass
0.1980 | 46.25 | 24.43 0.16 46.41 | 2459 | 63.69 | 53.69 | -17.28 |-29.10| Pass
0.2460 | 41.66 | 24.15 0.16 41.82 | 24.31 61.89 | 51.89 | -20.07 [-27.58| Pass
0.4340 | 32.43 | 24.52 0.18 32.61 2470 | 5718 | 47.18 | -24.57 |-22.48| Pass
1.7100 | 32.18 | 22.20 0.23 32.41 2243 | 56.00 | 46.00 | -23.59 (-23.57 | Pass
6.0180 | 32.94 | 24.63 0.37 33.31 25.00 | 60.00 | 50.00 | -26.69 (-25.00( Pass
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4.2 26DB BANDWIDTH, 6DB BANDWIDTH AND OCCUPIED
BANDWIDTH(99%)

421 TestLimit
26 dB Bandwidth : For reporting purposes only.

6 dB Bandwidth : Least 500kHz.
Occupied Bandwidth(99%) : For reporting purposes only.

4.2.2 Test Procedure

Test method Refer as KDB 789033 D02 v01r04 Section C, D, and ANSI 63.10:2013
clause 6.9.2,

1. The EUT RF output connected to the spectrum analyzer by RF cable.
2. Setting maximum power transmit of EUT
3. UNII-1, UNII-2a and UNII-2c,

(1) BW=20MHz : SA set RBW = 300kHz, VBW = 1MHz and Detector = Peak, to
measurement 26 dB Bandwidth and 99% Bandwidth

(2) BW=40MHz : SA set RBW = 1MHz, VBW = 3MHz and Detector = Peak, to
measurement 26 dB Bandwidth and 99% Bandwidth

(3) BW=80MHz : SA set RBW = 1MHz, VBW = 3MHz and Detector = Peak, to
measurement 26 dB Bandwidth and 99% Bandwidth

4. UNII-3, SA set RBW = 100kHz, VBW = 300kHz and Detector = Peak, to
measurement 26 dB Bandwidth and 99% Bandwidth

5. Measure and record the result of 6 dB Bandwidth and 99% Bandwidth. in the test
report.

4.2.3 Test Setup

spectrum

EUT
Analyzer
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4.2.4 Test Result

UNII-1 5150-5250 MHz

Test mode: IEEE 802.11a mode

Chain 0 Chain 1 Chain 0 Chain 1
Channel Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5180 16.3531 - 21.0870 -
Mid 5220 16.4254 - 21.3043 -
High 5240 16.4254 - 26.0145 -
Test mode: IEEE 802.11n HT20 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5180 17.4384 17.6555 21.8116 27.4638
Mid 5220 17.5108 17.5108 23.5507 24.4928
High 5240 17.4384 17.5832 21.4493 24.4928
Test mode: IEEE 802.11n HT40 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5190 36.1215 35.8900 47.304 41.391
High 5230 36.0057 35.8900 52.522 55.304
Test mode: IEEE 802.11ac VHT80 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Mid 5210 75.2532 75.2353 82.319 83.014
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UNII-2a 5250-5350 MHz

Test mode: IEEE 802.11a mode

Chain 0 Chain 1 Chain 0 Chain 1
Channel ([Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5260 16.3531 - 22.6812 -
Mid 5280 16.3531 - 22.6812 -
High 5320 16.3531 - 23.1884 -
Test mode: IEEE 802.11n HT20 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel ([Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5260 17.9450 17.7279 33.1159 32.0290
Mid 5280 17.6555 17.4384 24.7101 22.6087
High 5320 17.4384 17.3661 20.4348 20.4348
Test mode: IEEE 802.11n HT40 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel ([Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5270 36.1215 36.0057 49.8550 61.4490
High 5310 35.8900 36.1215 46.8410 48.9280
Test mode: IEEE 802.11ac VHT80 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel ([Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Mid 5290 75.2532 75.0217 81.3910 83.0140
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UNII-2¢c 5475-5725 MHz
Test mode: IEEE 802.11a mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel |Frequency (MHz)| OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5500 16.3531 - 22.3913 -
Mid 5580 16.5701 - 30.0725 -
High 5700 16.4254 - 23.4783 -
Cross 5720 17.5832 - 21.9250 -
Test mode: IEEE 802.11n HT20 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5500 17.3661 17.4384 20.7971 20.3623
Mid 5580 17.5108 17.5108 21.5217 21.2319
High 5700 17.4384 17.5832 22.9710 25.9420
Cross 5720 17.3661 17.5108 26.3390 22.5760
Test mode: IEEE 802.11n HT40 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5510 35.8900 35.7742 44.6380 42.0870
Mid 5500 36.1215 35.8900 56.0000 48.0000
High 5670 36.0057 35.7742 54.3770 40.9280
Cross 5710 35.8900 35.7742 41.5600 445700
Test mode: IEEE 802.11ac VHT80 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel (Frequency (MHz) OBW(99%) OBW(99%) 26dB BW 26dB BW
(MHz) (MHz) (MHz) (MHz)
Mid 5530 75.2532 75.4848 83.2460 82.7830
Cross 5690 75.2532 75.0217 81.7400 82.2000
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UNII-3 5725-5825MHz

Test mode: IEEE 802.11a mode

Chain 0 Chain 1 Chain 0 Chain 1
Channel [Frequency (MHz) OBW(99%) OBW(99%) 6dB BW 6dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5745 16.4978 - 15.3478 -
Mid 5785 16.4254 - 15.3478 -
High 5825 16.5701 - 15.1739 -
Cross 5720 17.5832 - 15.8900 -
Test mode: IEEE 802.11n HT20 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel ([Frequency (MHz) OBW(99%) OBW(99%) 6dB BW 6dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.5832 17.5832 15.1304 16.0435
Mid 5785 17.4384 17.6555 15.1304 16.2609
High 5825 17.4384 17.5108 15.1304 15.6957
Cross 5720 17.4384 17.5108 15.3690 17.0620
Test mode: IEEE 802.11n HT40 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel ([Frequency (MHz) OBW(99%) OBW(99%) 6dB BW 6dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5755 36.1215 35.8900 35.1300 35.1300
High 5795 36.2373 35.8900 35.1300 35.0140
Cross 5710 36.1215 35.7742 35.2000 34.0400
Test mode: IEEE 802.11ac VHT80 mode
Chain 0 Chain 1 Chain 0 Chain 1
Channel ([Frequency (MHz) OBW(99%) OBW(99%) 6dB BW 6dB BW
(MHz) (MHz) (MHz) (MHz)
Mid 5775 75.2532 75.2532 75.1300 75.1300
Cross 5690 75.2532 75.2532 71.7800 70.3900
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Test Data

UNII-1 IEEE 802.11a mode- chain 0

Low CH

Mid CH

Spectrum "%-’ Spectrum “5-‘
Ref Level 20.00 dém & RBW 300 kriz Ret Level 20.00 dbm & RBW 300 kriz
o ALt 30 0B ® SWT 500 ms @ VBW 1MHz  Mode Auto Swasp o ALt 30d8 & SWT 500 ms & VBW _1MHZ  Mode Auto Swesp
[@ 17k view [@ 1Pk View
M1[1] -2.05 dem| ™M1[1] -1.50 dém|
5.1810130 GHe| 5.2215200 GHe|
0 M2[1] 2%.79 dBm| 10 M2I1] 27,26 dBm|
it 5.1695652 GHz| oo ML 5.2098551 GHz|
0 D1 -2.050 dam P e a— = 01 -1.500 dan o
o . =
-10 dl + -10
/ | H
/ |
20 20
W7 7 I
= D2 -28.050 dRm— — = 2 -27.500 dbm o
s J
e Vi e s,
~ M [, - L gt Mg
]&W it i \hwmn‘ I-MHF}?G"’ “'ﬂ‘a{t—w
50 -50
-60 -60
70 o -0 2
Fl F1
| I
CF 5.18 GHz 691 pts Span 50.0 MHz CF 5.22 GHz 691 pts Span 50.0 MHz
Marker | Marker |
Type | Ref | Trc | X-value | Y-value | Function Function Result | Type | Ref | Trc | X-value | -value | Function Function Result |
251 1 5.181013 GHz -2.05 dBm M1 1 5.22152 GHz -1.50 dém
2| 1 51695652 GHz -27.79 dem mz| 1| 52095551 GHz | -27.26 dBm
03 M3 1 21,087 MHz 0,94 . D3| ma 1 21,3043 MHz 0,69 db.
L Jil J | CERRREE X ] L Jil J B
Date: 30.MOV.2017 14:38:50 Date: 30.WOV.2017 14:23:22

High CH

Spectrum o
Ref Level 20.00 dém & RBW 300 krz
s ALt 30dB @ SWT S00ms & VBW 1MHz  Mode Auto Sweep
[@ 27k view
SETEY] -1.99 dém|
5.2385530 GHz
10 M2[1] 27.59 dBm|
o M1 5.2261594 GHz,
D1 -1.590 dan .
o = e
-10 ¥
4" v
/ L
20 -+
: ]
D 0 B LT
-0
i TN
™ My,
 (a LR i
50 d
60
=70 =
F1
|
CF 5.24 GHz 691 pts Span 50.0 MHz
Marker |
Type | Ref | Trc | X-walue | Y-value | Function | Function Result |
| 1 5.238553 GHz 1,89 dBm
2| 1 5.3261504 GHz | -27.50 dBm |
D3| mz| 1 26,0145 MHz 0.25 d
Date: 20.WOV.2017 14:45:18
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UNII-1 IEEE 802.11n HT20 mode- chain 0

Low CH

Mid CH

Spectrum - Spectrum -
Ref Level 20.00 dém & RBW 300 kHz Ref Lewel 20.00 dBém @ RBW 300 kHz
o At 30 d8 @ SWT 500 ms @ VBW 1MHz  Mode suto Sweep o At 30 dB & SWT 500 ms @ VBW 1MHz Mode Auto Sweep
(@ 1Pk Wigw [ 1Pk View
Mi[1] ~4.74 dBm| ™[] ~4.46 dBm)
5.1785530 GHz 52179740 GHZ]
10 ™M2[1] 90.29 dBm| 0 ™M2[1] 90,91 dBm)|
5.1604028 GHz, 5.2075362 GHZ|
0 tit 0 +
) w740 dimn T, _ da X
D1 -4.740 de — — D1 4460 o o
-0 -10
7 \ I |
| J
-20 r \ -20 ! \
e - Mz .
0B B
0 \ T 02 <3040 . "
o
40 . S 40 o o Ny
S kg i s T
-50 -50 d
-60 -60
-70 F2 70 di F2
F1 F1
1l |
CF 5.18 GHz 691 pts Span 50.0 MHz CF 5.22 GHz 691 pts Span 50.0 MHz
larker ] arker )|
Type | Ref | Trc X-value | Y-value |__Function Function Result | Type | Ref | Trc X-value | ¥-value | __Function Function Result |
™| 1 5.178553 GHz ~4.74 dBm 41 | §.217074 GHz ~4.46 cBm
M2 1 5.1694923 GHz 30,29 dBm M2 1 5.2075362 GHz -30,31 dem
03| Mz 1 216116 MHz -0.21 dB o3[ Mz 1 23,5507 MHz 0.31 dB
L )il J CRRHHEED L I J WHARHRRD
Date: 30.NOV.2017 15:32:2€ Date: 30.NOV.2017 15:37:38

High CH

Spectrum “5“
Ref Level 20.00 dém & RBW 300 krz
o At 30d8 ® SWT 500 ms & VBW 1MHz  Mode Auto Swesp
(@ 1Pk View
mM1[1] -4.44 dBm|
5.2416640 GHe|
10 M2[1] 4015 dBm|
5.2293478 GHz|
O i3
D1 4,440 de A s
-10
i
-20 f
Ve h
D2 -30.440 0By
it e
s .
0, e L M“"\‘Luu
HiA Wlhr-8g
-50
-60
-70 F2
F1
|
CF 5.24 GHz 691 pts Span 50.0 MHz
larker ]
Type | Ref | Trc ¥-value | ¥-value |__Function Function Result |
M1 1 5.241664 GHz .44 dBm
M2, 1 5.2293473 GHz -30.15 dem
D3| ma 1 21,4493 MHz -0.02 db
L )il J W
Date: 30.NGV.2017 15:38:18
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UNII-1 IEEE 802.11n HT20 mode- chain 1
Low CH Mid CH

Spectrum - Spectrum -
Ref Level 20.00 dém & RBW 300 kHz Ref Lewel 20.00 dBém @ RBW 300 kHz
o At 30 d8 @ SWT 500 ms @ VBW 1MHz  Mode suto Sweep o At 0 dB & EWT S00ms ® VBW 1MHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View
Mi[1] ~2.01 dBm| ™[] 2,99 dBm)
51818810 GHz 52211580 GHZ]
10 mM2[1] 208.22 dBm| 0 M2[1] 29,93 dBm)|
" 51665707 GHz, 5.2081884 GHZ|
0 df = od B
01 -2.810 defm 1 2,850 domm
T A 0, ERATTA
0 Y] Lt Win 0 .’J"'\NW i
/ \ ] |
2 ok e
=2 bz 22 Jio cenes S “au 2 28080 w
AT Yoot f b .
" e ,
it i AT s TR
50 -50 d
60 -60
70 2 70 d 2
F1 F1
Ll |
CF 5.18 GHz 691 pts Span 50.0 MHz CF 5.22 GHz 691 pts Span 50.0 MHz
larker ] arker )|
Type | Ref | Trc X-value | Y-value |__Function Function Result | Type | Ref | Trc X-value | ¥-value | __Function Function Result |
™| 1 5.131881 GHz -2.01 dBm 41 1 §.221158 GHz ~2.00 cBm
M2 1 5.1655797 GHz -28.22 dBm M2 1 5.2081884 GHz -28,93 dBm
| 03[ m2[ 1 27,4638 MHz .43 dB o3[ Mz 1 24,4928 MHz 0.03 dB
L )il J WA e L I J WHARHRRD
Date: 30.NOV.2017 15:38:45 Date: 30.NOV.2017 15:36:06

High CH

Spectrum “5“
Ref Level 20.00 dém & RBW 300 krz
o At 30d8 ® SWT 500 ms & VBW 1MHz  Mode Auto Swesp
(@ 1Pk View
mM1[1] -3.63 dBm|
5.2387700 GHe|
10 M2[1] 28.84 dBm|
5.2286957 GHZ|
0 A
01 -2430 da D i S YW
-10 T
/ \
-20
1
e '
- 5 26630 dEnid e
e 2 P
-4 " gy,
e "l
-50
-60
-70 o
F1
|
CF 5.24 GHz 691 pts Span 50.0 MHz
larker ]
Type | Ref | Trc ¥-value | ¥-value |__Function Function Result |
M1 1 5.23377 GHz -3.63 dBm
M2, 1 5.2286957 GHz -28.84 dém
D3| ma 1 24,4528 MHz 0,71 dbs
L )il J W
Date: 30.NGV.2017 15:41:10
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.
UNII-1 IEEE 802.11n HT40 mode- chain 0
Spectrum - Spectrum -
Ref Level 20.00 dém & RBW 1 MHz Ref Level 20.00 dém & RBW 1 MHz
o ALt 30 dB @ SWT 500 ms @ VBW 3 MHz  Mode Auto Sweep o At 30d8 @ SWT S00ms & VBW 3 MHz Mode Auta Sweep
@ 1Pk View (@ 1Pk Wigw
SETEY] ~5.10 dBém) Mi[1] ~2.05 dBm|
5.187450 GHe| 5.238100 GH|
0 M2[1] 20.90 dBm)| 10 M2[1] 27.80 dBm)|
5.166580 GHz| . 5.205420 GH|
0 - 04
D1 -5.100 dim L2 01 -2.850 Hom — - —
- 01 -5.1 e e e T o i [
\
/ \
20 I \ -20 ,ff 1
A i Wyl
an 'y a 2 %05
D2, 31100 ey = T 2
et e T ul, rl)‘."'l!
o [Vttt pygrarepy Ui
s g i
-50 d -50
60 -60
70 ol 2 -0 2
F1 F1
Ll 1
CF 5.18 GHz 691 pts Span B0.0 MHz CF 5.28 GHz 691 pts Span 80.0 MHz
arker | larker ]
Type | Ref | Trc X-walue | Y¥-valug | __Function Function Result | Type | Ref | Trc X-value | Y-value |__Function Function Result |
1] 1 518745 GHz ~£.10 cBm ™| 1 5.2381 GHz -2.05 dBm
w2 1 516658 GHz -30,90 deém M2 1 5.20542 GHz -27.80 dBm
D3| mz| 1 47,304 MHz -0.01 d | 03[ m2[ 1 52,522 MHz -1.05 dB
L )il J [ CEERREE I L )il J [ SRRRRRE ]
Date: 30.NOV.2017 17:22:3€ Date: 30.NOV.2017 17:28:07
.
UNII-1 IEEE 802.11n HT40 mode- chain 1
Spectrum - Spectrum -
Ref Level 20.00 dém & RBW 1 MHz Ref Level 20.00 dém & RBW 1 MHz
o ALt 30 dB @ SWT 500 ms & VBW 3 MHz  Mode Auto Sweep o At 30dE @ SWT 500 ms & VBW 3 MHz Mode Auta Sweep
@ 1Pk View (@ 1Pk Wigw
SETEY] ~3.00 dBém) Mi[1] ~2.47 dBm|
5.189070 GHy| 5.233820 GH|
0 M2[1] 28.55 dBm| 10 mM2[1] 27.89 dBm|
" 5.169246 GHz| 1 5.201942 GH|
o 53 od STRC PR Y
31 -3,000 dBm D1 -3.470 dbi pr—— = i
- > —
-10 -0
/ \ f
20 ", Ay -20 \
. L Mm 0
=0 29,000 =) =l
oor = Tl g
o] Wt Mo R T
e’ D -40
50 di -50
60 -60
-70 o F2 -70 F2
F1 F1
| |
CF 5.18 GHz 691 pts Span B0.0 MHz CF 5.28 GHz 691 pts Span 80.0 MHz
arker | larker ]
Type | Ref | Trc X-walue | Y¥-valug | __Function Function Result | Type | Ref | Trc X-value | Y-value |__Function Function Result |
1] 1 518907 GHz 3,00 cBm ™| 1 523382 GHz -2.47 dBm
w2 1 5.169246 GHz -28.55 dém M2 1 5.201942 GHz -27.89 dBm
D3| mz| 1 41,351 MHz -0.20 o | 03[ m2[ 1 55,304 MHz -0.30 dB
L )il J [ | CECCRRRC L )il J [ SRRRRRE ]
Date: 30.NOV.2017 17:18:01 Date: 30.NOV.2017 17:26:08
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UNII-1 IEEE 802.11ac VHT80 mode- chain 0

Spectrum =
Ref Level 20.00 dém & RBW 1 MHz
o ALt 20 dB & SWT 500 ms & VBW 3 MHz Mode Auto Sweep
[@1PK view
MI[1] ~7.63 dBm)
5.211160 GHe|
0 mM2[1] 492.99 dBm|
5.168957 GHz|
o
=
0 O 630 dBmy \5
- e e Ee e \4\
20 |.f T
-30 = \
D2z -33.630 e
40 d v 4
bt LSRN
-50 d
60
70 d
F1
|
CF 5.21 GHz 691 pts Span 160.0 MHz
Marker’ |
Type | Ref | Trc | X-walue | ¥-value | _Function | Function Result |
141 1 521116 GHz ~7.63 dBm
™2 1 5.168957 GHz -32,99 dém |
D3| mz| 1 92,319 MHz -0.18 db
L )il J WD e
Date: 30.NOV.2017 20:38:18

UNII-1 IEEE 802.11ac VHT80 mode- chain 1
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4.30UTPUT POWER MEASUREMENT

4.3.1 Test Limit

According to §15.407 (a)(1), 15.407(a)(2) and 15.407(a)(3) and RSS-247 section 6.2.1.1,
section 6.2.2.1, section 6.2.3.1 and section 6.2.4.1

UNII-1 :

For client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW(24 dBm) and The
maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz ,provided the maximum antenna
gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

UNII-2a and 2c:

the maximum conducted output power over the frequency bands of operation shall not
exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band. and The maximum e.i.r.p. shall not exceed 1.0
W or 17 + 10 Log10 B, dBm, whichever power is less. B is the 99% emission bandwidth
in MHz. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi..

UNII-3:

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density
shall not exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional
gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

X Antenna not exceed 6 dBi : 24dBm (EIRP : 23dBm)
UNII-1 Limit [ ] Antenna with DG greater than 6 dBi :
[Limit = 24 — (DG - 6)]

X] Antenna not exceed 6 dBi : 24dBm (EIRP : 30dBm)
UNII-2a/2¢ Limit [ ] Antenna with DG greater than 6 dBi :
[Limit = 24 — (DG - 6)]

X] Antenna not exceed 6 dBi : 30dBm
UNII-3 Limit [ ] Antenna with DG greater than 6 dBi :
[Limit = 30— (DG — 6)]
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4.3.2 Test Procedure

Test method Refer as KDB 789033 D02 v01r04, Section E.3.b.
1.

2.
3.
4

The EUT RF output connected to the power meter by RF cable.

Setting maximum power transmit of EUT.

The path loss was compensated to the results for each measurement.
Measure and record the result of Average output power. in the test report.

4.3.3 Test Setup

EUT

Fower Meter
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4.3.4 Test Result
Conducted output power :

UNII-1
EIRP AV EIRP AV
. Freq. Power Set AV Power(dBm) AV Total| =\ [AV Total | "o | b6 | Limit | E'RP
Config CH Power Power . Limit
(MHz) i i i . (dBm) Power W) Power | (dBi) | (dBm) (dBm)
chain0 | chain1 | chain0 | chain1 (dBm) W)
36 |5180| 16 - 14.99 - 14.99 | 18.79 [0.0316 |0.0757
IEEE
802'118_ 44 15220| 16 - 15.00 - 15.00 | 18.80 [0.0316 [0.0759
Data rate:
6Mbps
48 |5240| 16 - 15.11 - 15.11 | 18.91 [0.0324 [0.0778
IEEE 36 |5180| 14.00 | 14.00 | 12.72 | 13.11 | 15.93 | 19.73 [0.0392 |0.0940
802.11n
HT20 44 152201 14.50 | 14.50 | 14.01 | 13.97 | 17.00 | 20.80 |0.0501 [0.1202
Data rate:
MCS8
48 |5240| 14.50 | 14.50 | 13.81 | 13.93 | 16.88 | 20.68 [0.0488 |0.1169 38 | 24 23
IEEE | 38 |5190| 12.00 [ 12.00 | 11.33 | 12.25 | 14.83 | 18.63 |0.0304 |0.0729
802.11n
HT40
Data rate:
MCS8 46 |5230] 13.00 | 13.00 | 12.38 | 12.87 | 15.64 | 19.44 [0.0366 |0.0879
IEEE
802.11ac
VHT80 | 42 |[5210] 9.00 9.00 6.84 7.52 110.20 | 14.00 |0.0105 |0.0251
Data rate:
MCS8
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UNII-2a
EIRP AV EIRP AV
i Freq. | FowerSet | AVPower(dBm) AV Total| “p o 7| AV Total | “ro " 1 b | Limit | ERP
Config CH Power Power R Limit
(MHz) . . . . dBm) Power W) Power | (dBi) | (dBm) (dBm)
chain0 | chain1| chain0 | chain1 | ( (dBm) )
52 5260 16 - 14.95 - 14.95 | 18.75 | 0.0313 | 0.0750
IEEE
802.11a. 56 5280 16 - 15.08 - 15.08 | 18.88 | 0.0322 | 0.0773
Data rate:
6Mbps
64 5320 16 - 14.87 - 14.87 | 18.67 | 0.0307 | 0.0736
IEEE 52 5260 16 16 |13.92 | 14.07 | 17.01 | 20.81 | 0.0502 | 0.1205
802.11n
HT20 56 5280 15 15 |14.22 | 14.04 | 17.14 | 20.94 | 0.0518 | 0.1242
Data rate:
MCS8
64 5320 | 125 12.5111.62 |11.67 | 14.66 | 18.46 | 0.0292 | 0.0701 38 | 24 30
IEEE 54 | 5270 | 14 | 14 |12.93 [13.26 | 16.11 | 19.91 |0.0408 | 0.0979
802.11n
HT40
Data rate:
MCS8 62 5310 12 12 110.78 | 11.34 | 14.08 | 17.88 | 0.0256 | 0.0614
IEEE
802.11ac
VHT80 58 5290 9 9 756 | 7.31 | 10.45 | 14.25 |1 0.0111 | 0.0266
Data rate:
MCS8
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UNII-2¢c
EIRP AV EIRP AV
) Freq. | FowerSet | AVPower(dBm) AV Totall "y, 7| AVTotal | "o " | pg | Limit | EIRP
Config CH Power Power . Limit
(MHz) i ) i i dBm) Power W) Power (dBi) | (dBm) (dBm)
chain0 | chain1| chain0 chain1 ( (dBm) )
100 5500 | 16.5 - 14.89 - 14.89 | 18.69 | 0.0308 | 0.0740
IEEE
802.11a 116 5580 16 - 15.12 - 15.12 | 18.92 | 0.0325 | 0.0780
Datarate:) 4, | 5700 | 145| - |1466 | - |14.66 | 1846 |0.0292 |0.0701
6Mbps
144 5720 | 14.5 - 14.97 - 14.97 | 18.77 | 0.0314 | 0.0753
100 5500 | 13.5 | 13.5| 12.70 | 12.89 | 15.81 | 19.61 | 0.0381 | 0.0914
IEEE
802.11n 116 5580 14 14 | 14.25 | 13.72 | 17.01 | 20.81 | 0.0502 | 0.1205
HT20
Data rate:| 140 5700 14 14 | 1411 | 1410 | 17.12 | 20.92 | 0.0515 | 0.1236
MCS8
144 5720 12 12 | 13.88 | 13.78 | 16.84 | 20.64 | 0.0483 | 0.1159
102 5510 12 12 |1 10.83 | 10.95 | 13.90 | 17.70 | 0.0245 | 0.0589 38 | 24 30
IEEE
802.11n 110 5550 14 14 | 13.23 | 13.17 | 16.21 | 20.01 | 0.0418 | 0.1002
HT40
Datarate:| 134 5670 12 12 | 11.55 | 11.73 | 14.65 | 18.45 | 0.0292 | 0.0700
MCS8
142 5710 10 10 | 13.00 | 13.12 | 16.07 | 19.87 | 0.0405 | 0.0971
IEEE
106 5530 9 9 6.60 6.38 9.50 | 13.30 | 0.0089 | 0.0214
802.11ac
VHT80
Data rate:
MCS8
138 5690 11 1 9.97 10.14 | 13.07 | 16.87 | 0.0203 | 0.0486
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UNII-3
F Power Set AV Power(dBm) | AV Total| AV Total DG .
Config CH (N:eH'i) Power | Power (dBi) (:';1"':)
chain0 | chain1| chain0 | chain1| (dBm) (W)
144 | 5720 14.5 - 7.69 - 7.69 | 0.0059
IEEE
802.11a 149 | 5745 14.5 - 14.89 - 14.89 | 0.0308
Datarate:| ;.7 | 5785 15 | - | 1408 | - |14.98 | 00315
6Mbps
165 | 5825| 15.5 - 14.96 - 14.96 | 0.0313
144 | 5720 14 14 7.1 6.60 9.88 0.0097
IEEE
802.11n | 149 | 5745 14 14 14.24 |13.88 | 17.08 | 0.0511
HT20
Data rate:| 157 | 5785 14 14 14.17 |13.67 | 16.94 | 0.0494
MCS8 3.8 30
165 | 5825 14 14 14.06 |11.71 ] 16.06 | 0.0404
IEEE 142 [ 5710 13 13 0.32 0.88 3.62 | 0.0023
802.11n
HT40 151 | 5755 13 13 12.92 [12.29 | 15.63 | 0.0366
Data rate:
MCS8 159 [ 5795| 13.5 | 13.5 | 12.67 [12.73 | 15.71 | 0.0372
IEEE
802 11ac 138 | 5690 1 1 -394 |-3.49 | -0.70 | 0.0009
VHT80
Data rate:
MCSS8 155 | 5775 12.00 |12.00 | 10.55 |10.29 | 13.43 | 0.0220
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4.4POWER SPECTRAL DENSITY

441 Test Limit

According to §15.407 (a)(1), 15.407(a)(2) and 15.407(a)(3) and RSS-247 section 6.2.1(1),
section 6.2.2(1), section 6.2.3(1) and section 6.2.4(1)

UNII-1 :

FCC: The maximum power spectral density shall not exceed 11 dBm in any 1 megahertz
band.

IC: The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz band.

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

UNII-2a and 2c:
The maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.

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

UNII-3:

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density
shall not exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional
gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.i.

X] Antenna not exceed 6 dBi : 11 dBm
UNII-1 Limit [ ] Antenna with DG greater than 6 dBi :
[Limit =11 — (DG — 6)]

X] Antenna not exceed 6 dBi : 11 dBm
UNII-2a Limit [ ] Antenna with DG greater than 6 dBi :
[Limit =11 - (DG — 6)]

X] Antenna not exceed 6 dBi : 11 dBm
UNII-2¢ Limit [ ] Antenna with DG greater than 6 dBi :
[Limit = 11 — (DG - 6)]

X] Antenna not exceed 6 dBi : 30 dBm
UNII-3 Limit [ ] Antenna with DG greater than 6 dBi :
[Limit =30 — (DG — 6)]
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4.4.2 Test Procedure

Test method Refer as KDB 789033 D02 v01r04, Section F

1. The EUT RF output connected to the spectrum analyzer by RF cable.
2. Setting maximum power transmit of EUT

3. UNII-1, UNII-2a and UNII-2c, SA set RBW = 1MHz, VBW = 3MHz and Detector =
RMS, to measurement Power Density.

4. UNII-3, SA set RBW = 500kHz, VBW = 2MHz and Detector = RMS, to measurement
Power Density

5. The path loss and Duty Factor were compensated to the results for each
measurement by SA.

6. Mark the maximum level.

7. Measure and record the result of power spectral density. in the test report.
4.4.3 Test Setup

spectrum

EUT
Analyzer
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444 Test Result

UNII-1 5150-5250 MHz
Test mode: IEEE 802.11a mode
Frequenc Chain 0 Chain 1 Total Limit IC
Channel (,‘\‘AHZ) y PPSD PPSD PPSD (@Bm) | Limit
(dBm) (dBm) (dBm) (dBm)
Low 5180 6.37 - 6.37
Mid 5220 6.71 - 6.71 11 10
High 5240 6.87 - 6.87
Test mode: IEEE 802.11n HT20 mode
Frequenc Chain 0 Chain 1 Total Limit IC
Channel (&Hz) y PPSD PPSD PPSD (@Bm) | Limit
(dBm) (dBm) (dBm) (dBm)
Low 5180 3.91 4.45 7.20
Mid 5220 3.92 4.76 7.37 11 10
High 5240 4.10 4.06 7.09
Test mode: IEEE 802.11n HT40 mode
Frequenc Chain 0 Chain 1 Total Limit IC
Channel (&Hz) y PPSD PPSD PPSD (@Bm) | Limit
(dBm) (dBm) (dBm) (dBm)
Low 5190 -1.69 -1.27 1.54 y 0
High 5230 -0.68 -0.41 247
Test mode: IEEE 802.11ac VHT80 mode
Frequenc Chain 0 Chain 1 Total Limit IC
Channel (I?IIHz) y PPSD PPSD PPSD (dBm) Limit
(dBm) (dBm) (dBm) (dBm)
Mid 5210 -8.17 -8.23 -5.19 1 10
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UNII-2a 5250-5350 MHz
Test mode: IEEE 802.11a mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I?IIHz) y PPSD PPSD PPSD (dBrm)
(dBm) (dBm) (dBm)
Low 5260 6.51 - 6.51
Mid 5280 6.39 - 6.39 11
High 5320 6.68 - 6.68
Test mode: IEEE 802.11n HT20 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I(\:lllllj-lz) y PPSD PPSD PPSD (dBm)
(dBm) (dBm) (dBm)
Low 5260 5.34 5.28 8.32
Mid 5280 4.71 4.19 7.47 11
High 5320 0.63 1.76 4.24
Test mode: IEEE 802.11n HT40 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I?IIHz) y PPSD PPSD PPSD (dBrm)
(dBm) (dBm) (dBm)
Low 5270 0.46 0.88 3.69 »
High 5310 -1.25 -1.67 1.56
Test mode: IEEE 802.11ac VHT80 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I(\]IIHz) y PPSD PPSD PPSD (@Bm)
(dBm) (dBm) (dBm)
Mid 5290 -7.57 -7.93 -4.74 11
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UNII-2¢c 5470-5725 MHz
Test mode: IEEE 802.11a mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I‘\]IIHz) y PPSD PPSD PPSD (dBrm)
(dBm) (dBm) (dBm)
Low 5500 6.47 - 6.47
Mid 5580 6.68 - 6.68 11
High 5700 5.93 - 5.93
Cross 5720 5.26 - 5.26
Test mode: IEEE 802.11n HT20 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I?IIHZ) y PPSD PPSD PPSD (dBm)
(dBm) (dBm) (dBm)
Low 5500 2.69 2.77 5.74
Mid 5580 4.40 3.84 7.14 »
High 5700 410 4.43 7.28
Cross 5720 4.04 3.72 6.89
Test mode: IEEE 802.11n HT40 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I‘\]IIHz) y PPSD PPSD PPSD (dBm)
(dBm) (dBm) (dBm)
Low 5510 -2.08 -1.85 1.05
Mid 5500 0.00 0.38 3.20 11
High 5670 -1.47 -0.83 1.87
Cross 5710 -0.69 -0.07 2.64
Test mode: IEEE 802.11ac VHT80 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I(\]IIHz) y PPSD PPSD PPSD (@Brm)
(dBm) (dBm) (dBm)
Mid 5530 -6.30 -6.11 -3.19 11
Cross 5690 -8.33 -4.94 -3.30
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UNII-3 5725-5825 MHz

Test mode: IEEE 802.11a mode

Frequenc Chain 0 Chain 1 Total Limit
Channel (IC\IIIHz) y PPSD PPSD PPSD (dBrm)
(dBm) (dBm) (dBm)
Low 5745 12.31 - 12.31
Mid 5785 12.06 - 12.06 30
High 5825 12.68 - 12.68
Cross 5720 212 - 212
Test mode: IEEE 802.11n HT20 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (&Hz) y PPSD PPSD PPSD (dBm)
(dBm) (dBm) (dBm)
Low 5745 11.54 12.07 14.82
Mid 5785 10.02 12.56 14.48 30
High 5825 9.62 10.31 12.99
Cross 5720 0.82 0.92 3.88
Test mode: IEEE 802.11n HT40 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (:'nHz) y PPSD PPSD PPSD (dBm)
(dBm) (dBm) (dBm)
Low 5755 6.38 7.76 10.13
High 5795 6.99 9.21 11.25 30
Cross 5710 -5.99 -5.30 -2.62
Test mode: IEEE 802.11ac VHT80 mode
Frequenc Chain 0 Chain 1 Total Limit
Channel (I?IIHz) y PPSD PPSD PPSD (@Bm)
(dBm) (dBm) (dBm)
Mid 5690 -12.08 -11.10 -8.55 30
Mid 5775 3.69 2.58 6.18
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Test Data

UNII-1 IEEE 802.11a mode- chain 0

Low CH Mid CH
Spectrum "%-’ Spectrum “5"
Ref Level 20.00 dbm  OHset 12.04 db & RBW 1 MHz Ref Level 20.00 dbm  OHset 12.0+db & RBW 1 MHz
A 3008 @ SWT 500 ms @ VBW 3 MHz  Mode Auto Swesp o At 30ds @ SWT 500 ms & VBW 3 MHz _ Mode Auto Swesp
f@ 1Fm visw [@1rm View
Mi[1] 6.37 dBm)| mMi1] 6.71 dem|
5.1811720 GHz| 5.2182200 GHz|
ind s 10 o #
L ] e — —
/,-——' —.. P -
0 ~ o y.
-10 i 10 df
/f \\
e — -20 : e
e i’ [T [ R
-30 ol -30 d
-40 d -40 d
-50 50
-50 0 o
70 dl 70 db
CF 5.18 GH. 691 pt: Span 30.0 MH: CF 5.22 GH 691 pt: Span 30.0 Mi
z1 s pan z z] 591 pts an z
( Jj J QUL ( )il J W e
Date: 20.HOV.2017 14:81:44 Date: 20.NOV.2017 14:43:57
High CH
Spectrum "%-’
RefLevel 20.00 dém  Offset 12.04dB & RBW 1 MHz
b ALT 30 dB @ SWT S00 ms & VBW 3 MH2 Mode Auto Sweep
[@ 17m view
M1[1] 6.87 dBm|
5.23B3500 GHe|
o0d 1
Lt e — % o
o d
\
A
-10 i
) \
-20 - =
eln —— ]
-30 db
-0 d
50 di
50 dl
70 df
CF 5.24 GHz 691 pts Span 30.0 MHz
Jj [T
Date: 230.HOV.2017 14:4€:0€

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Page 57 / 252

ﬁev.OO



CC5 %= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB Report No.: T171127W01-RP2

UNII-1 IEEE 802.11n HT20 mode- chain 0
Low CH Mid CH

Spectrum = Spectrum o
Ref Level 20.00 dbm  OHset 12.04 db & RBW 1 MHz Ref Level 20.00 dém  Offset 12.04 db @ RBW 1 MHz
o ALt 30ds w SWT 500 ms e VBW 3 MH2  mMode Auto Sweep o ALt 3008 w SWT 500 ms @ VBW 3MHz  Mode Auto Sweep
@ 1Pm View @ LRm View
Mi[1] 3.91 dem| M1[1] 3.92 dBm)|
5.1780900 GHz| 52217370 GHZ]
10 o 10 d
[ M1
— o —
0 — — ode — —=
7
10 di 7 \‘ -10 o Vi
4 Y
Ay /j Y
20 20
s \\"-\_ \\\\
- . " —
[T e o e
-0 d 40 d
-50 -50
60 d -60 o
70 db 70 d
CF 5.18 GHz 691 pts Span 30.0 MHz CF 5.22 GHz 691 pts Span 30.0 MHZ
—— ——
L )il ] QAR L Il QUAREERD
Date: 30.WOV.2017 15:33:02

Date: 20.NOV.2017 18:37:13

High CH

Spectrum o
Ref Level 20.00 dém Offset 12.04 d& & RBW 1 MHz
o ALL 30 d8 @ SWT 500 ms & VBW 3 MHz Mode suto Swaep
@ 1Pm View
Mi[1] 4.10 dBm)|
9.2387410 GHZ|
10 d
i
B e |
od o i
10 o 7 5
/ i
A
/ \
20 T
N
| o] _—
30 df e —
-40 d
50
&0 df
-70 de
CF 5.24 GHz 691 pts Span 30.0 MHz
—
L )il )i [ I

Date: 230.NOV.2017 15:38:4€

Page 58 / 252 Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



CC5 %= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB Report No.: T171127W01-RP2

UNII-1 IEEE 802.11n HT20 mode- chain 1
Low CH Mid CH

Spectrum = Spectrum o
Ref Level 20.00 d&m Offset 12.04 d& & RBW 1 MHz Ref Lewvel 20.00 dém Offset 12.04¢ dBé & RBW 1 MHz
b ALt 30 dB @ SWT 500 ms & VBW 3 MHz  Mode auto Sweep fo At 20 dBE e SWT 500 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pm View @ 1R View
mi[1] .45 dBm| mMi[1] +.76 dBm|
5.1780900 GHz| 5.2181770 GHZ|
wod M1 w 1
e e J— | —
od — — o — —
10d ; A 10 d /
i \ K \
J A J \
o0 dom—{— 20 — ~]
- ] o] -
30 df -30 df
-40 -40
-50 -50
60 d -60 o
=70 df 70 ol
CF 5.18 GHz 691 pts Span 30.0 MHz CF 5.22 GHz 691 pts Span 30.0 MHz
—— ———
L )il ] QAR L Il )| QUAREERD
Dace: 20.NOV.2017 15:33:48

Date: 20.NOV.2017 185:36:3%

High CH

Spectrum o

Ref Level 20.00 dém  Offset 12.04 d& & RBW 1 MHz
ke AL 30ds @ SWT SO0 ms e VBW 3 MHz
[@1pm View

Mode suto Sweep

M1[1] 1.06 dBm|
5.2386110 GHz|
10 d

CF 5.24 GHz
)i
L J

Date: 20.NOV.2017 15:40:1d

601 pts

Span 30,0 MHz

Page 59 / 252 Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



CC5 %= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB

ISED NO: 4491A-WCBN3509ANB

Report No.: T171127W01-RP2

UNII-1 IEEE 802.11n HT40 mode- chain 0

Low CH

High CH

Spectrum = Spectrum o
Ref Level 20.00 dém Offset 12.04 dB & RBW 1 MHz Ref Lewvel 20.00 dém Offset 12.04¢ dBé & RBW 1 MHz
b AL 20 dB = SWT 500 ms & VBW 3 MH2 Mode Auto Swesp fo At 20 dBE e SWT 500 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Rm View @ LRm View
Mi[1] -1.69 dBm)| Mi[1] -0.68 dBmj
5.1851370 GHz 5.2351230 GHZ|
0d 10 d;
A M
M1
0o 0 de
P P e e —— e e—
"] J R [ — —
10 d / 10 d f‘ 4
| \ | \
20 ,{ t 20
]
| \
/ \ / AN
30 -30 .
[ ™~ L v// ™ |
=it = ~40 o
50 50
-60 e -60 o
70 df 70 ol
CF 5.19 GHz 691 pts Span 60.0 MHz CF 5.23 GHz 691 pts Span 60.0 MHz
—— ——
)il J [ CEECERE ) 11 ) [ CECEEEE
Dave: 30.HOV.2017 17:24:17 Daze: 30.KOV.2017 17:27:21

UNII-1 IEEE 802.11n

HT40 mode- chain 1

Low CH

High CH

Spectrum = Spectrum o
Ref Level 20.00 dém Offset 12.04 dB & RBW 1 MHz Ref Lewvel 20.00 dém Offset 12.04¢ dBé & RBW 1 MHz
b AL 20 dB = SWT 500 ms & VBW 3 MH2 Mode Auto Swesp fo At 20 dBE e SWT 500 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Rm View @ LRm View
Mi[1] -1.27 dBm)| Mi[1] -0.41 dBmj
5.1939940 GHz| 5.2349630 GHZ|
0d 10 d;
o di U,'l o di '
e [ — —
J— N — — 7 —]
10 i " 104 /
/ | / \
-20 .’I \ 20 f .
| | J \
/ / \
-30 df - -30 =
e ‘\\1\ -
- o
Ao e -0 ==
=0 -50
-60 e -60 o
70 df 70 ol
CF 5.19 GHz 691 pts Span 60.0 MHz CF 5.23 GHz 691 pts Span 60.0 MHz
ey e
)il J FERECEE ) 11 ) RRRHEED
Dave: 30.MOV.2017 17:24:58 Dave: 30.NOV.2017 17:26:38

Page 60 / 252

ﬁev.OO

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



CC5 %= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB Report No.: T171127W01-RP2

UNII-1 IEEE 802.11ac VHT80 mode- chain 0
Mid CH

Spectrum =

Ref Level 20.00 dBm  Offset 12.02 dB & RBW 1 MHz
o ALL 30 dB @ SWT
@ 1Rm Yiew

500 ms @ VBW 3 MHz  Mode Auto Sweep

m1[1] -8.17 dBm|
5.212870 GHz|
10 df

=

0 d

CF 5.21 GHz

691 pts
e
)il J [ CERRREE ]

Date: 30.HOV.2017 20:38:54

Span 90.0 MHz

UNII-1 IEEE 802.11ac VHT80 mode- chain 1
Mid CH

Spectrum "%-1

RefLevel 20.00 dém  Offset 12.02 dB & RBW 1 Mtz

o ALt 3008 @ SWT 500 ms @ VBW 3 MHz  Mode Auto Swesp
[@1rm view
Mi[1] -8.23 dBm|
5.203620 GHz|
10 d
od
M1
10 d e N ——— -
T =
f Y
20 J" t

=4

-50 d

-60

70 ol

CF 5.21 GHz 691 pts Span 90.0 MHz
)

Date: 20.NOV.2017 18:55:22

Page 61/ 252 Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



CESR

= Compliance Certification Services Inc.
~ FCC ID: PPQ-WCBN3509ANB

ISED NO: 4491A-WCBN3509ANB

Report No.: T171127W01-RP2

Test Data

UNII-2a IEEE 802.11a mode- chain 0

Low CH

Mid CH

Date: 20.NOV.2017 14:53:28

Spectrum "%-’ Spectrum “5"
Ref Level 20.00 dbm  OHset 12.04 db & RBW 1 MHz Ref Level 20.00 dbm  OHset 12.0+db & RBW 1 MHz
A 3008 @ SWT 500 ms @ VBW 3 MHz  Mode Auto Swesp oAt 3008 @ SWT SO0 ms & VBW 3 MHZ  Mode Auto Sweep
f@ 1Fm visw [@1rm View
M1[1] 6.51 dBm)| Mi[1] .39 dem|
5.2580460 GHz| 5.2781770 GHz|
ind 10 o 3
A T
0 o
/ 7
-10 df 10 df
\
/ \ /
a0 — 20 — S
i - | | e SO
-30 ol -30 d
-40 d -40 d
-50 o 50
-50 0 o
70 dl 7od
CF 5.26 GHz 691 pts Span 30.0 MHz CF 5.28 GHz 691 pts Span 30.0 MHz
Smmm— —l SEmmm— — RlUIE AL
( Jj J AR ( )il J [
Date: 20.HOV.2017 14:48:54

High CH

Spectrum

Ref Level 20.00 dém

(=)

o ALt 30 dB @ SWT

Offset 12.04 dB & RBW 1 MHz

500 mMs @ VBW 3 MHz  Mode Auto Sweep

[@ 1pm View

M1[1] 6.68 dBm|

5.3182200 GHe|

,_;—-—-H—i—-\/—"——“——«——__

CF 5.32 GHz

601 pts

Span 30.0 MHz
—

)it

Date: 20.NOV.2017 15:07:5€

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Page 62 / 252

ﬁev.OO



CC5 %= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB Report No.: T171127W01-RP2

UNII-2a IEEE 802.11n HT20 mode- chain 0
Low CH Mid CH

Spectrum = Spectrum o
Ref Level 20.00 dbm  Offset 12.04 d& & RBW 1 MHz Ref Level 20.00 dBm  Offset 12.0+ dB & RBW 1 MHz
o ALt 30ds @ SWT SO0 ms @ VBW 3 MHz _ Mode suto Sweep o ALt 30 0B @ SWT SO0 ms @ VBW 3MHz  Mode Auto Sweep
@ 1Pm View @ 1R View
Mi[1] 5,34 dBm| M1[1] 4,71 dBm|
5.2506540 GHz 52786980 GHZ
0d — wd T
.
— T T — B e S .
o = 0 = —=
kN / A
104 f -10 %
/ \ J \
S S /
-2 — -20
<20 der = T .
I i
30 di -20 d
-0 i 40 o
-50 -50
60 df -6 cf
7o 70 of
CF 5.26 GHz 691 pts Span 0.0 MHz CF 5.20 GHz 691 pts Span 30,0 MHz
e e
L )il J QAR L Il J AR
Dase: 30.NOV.2017 15:42:4€

Date: 20.NOV.2017 185:26:20

High CH

Spectrum o

Ref Level 20.00 dém  Offset 12.0+ dB & RBW 1 MHz

ke AL 30ds @ SWT SO0 ms e VBW 3 MHz
[@ 1P View

Mode suto Swaep

M1[1] 0.63 dBm|
5,3187840 GHZ|
10 d

o x

L~ I

CF 5.2 GHz
T
L I

Date: 230.NOV.2017 15:48:47

691 pts

Span 0.0 MHz

Page 63 / 252 Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



CC5 %= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB Report No.: T171127W01-RP2

UNII-2a IEEE 802.11n HT20 mode- chain 1

Spectrum = Spectrum o
Ref Level 20.00 d&m Offset 12.04 d& & RBW 1 MHz Ref Lewvel 20.00 dém Offset 12.04¢ dBé & RBW 1 MHz
b ALt 30 dB @ SWT 500 ms & VBW 3 MHz  Mode auto Sweep fo At 20 dBE e SWT 500 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pm View @ 1R View
mi[1] 5.28 dBm)| mMi[1] +.19 dBm)|
5.2588710 GHz| 5.2777420 GHZ|
10 d 10 d;
i 11
e 4 e N SRR SO [
od - = ad = e
B L
10 dl i C -10 o /
\ \
/ \
/ \
 -20 dem o’ \ -~ 20
e,
it} .
30 df -30 df
-40 -40
-50 -50
60 d -60 o
=70 df 70 ol
CF 5.26 GHz 691 pts Span 30.0 MHz CF 5.28 GHz 691 pts Span 30.0 MHz
—— ———
L )il ] B L Il )| CHAREEED W
Dace: 20.NOV.2017 15:£3:20 Dave: 30.NOV.2017 15:45:52
High CH
Spectrum o
Ref Level 20.00 dém Offset 12.04 d& & RBW 1 MHz
b ALL 30 dB @ SWT SO0 ms & VBW 3 MHz  Mode suto Sweep
@ 1P View
Mi[1] 1.76 dBm|
5.3212160 GHz|
10 d
M1
o SR — . S
—
Ve T
10 d v
/{ A
20 - T
30 di
7 M
,g(/ |
e
-50
60 di
70 o
CF 5.32 GHz 691 pts Span 30.0 MHz
—
L ] )| [ TR
Date: 30.NCV.2017 15:50:10

Page 64 / 252 Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



EEEE‘: Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB

ISED NO: 4491A-WCBN3509ANB

Report No.: T171127W01-RP2

.
UNII-2a IEEE 802.11n HT40 mode- chain 0
Spectrum = Spectrum =
Ref Level 20.00 dBém Offset 12.04 dB & RBW 1 MHz Ref Level 20.00 dém Offset 12.04 d& & RBW 1 MHz
b ALt 30 dB w SWT 500 ms & VBW 3 MH2 Mode Auto Sweep o ALL 30 dB w SWT 500 ms & VBW 3 MH2 Mode Auta Sweep
@ 1Rm View @ 1Pm View
M1[1] 0.46 dBm| ™Mi[1] -1.25 dBm)|
5.2674820 GHZ| 5.3038350 GHZ|
10 10 d
o - — o —— e
[T ] I e Vs R
10 d . 10 di f
/ \ / \
20 4 \ 20 ] t
s A \
30 di - 30 d "{ A
|- i~ "“k-__w
T I \
-40 di i
-50 -50
-60 de 60 df
-70 de 70 df
CF 5.27 GHz 691 pri Spun 60.0 MHz CF 5.91 GHz 691 prs Spun 60.0 MHz
E— E—
J[ WRNEREED i L J[ ] CEERERE [ ]
UNII-2a IEEE 802.11n HT40 mode- chain 1
Low CH High CH
Spectrum "%-’ Spectrum “5"
Ref Level 20.00 deém Offset 12.04 dB & RBW 1 MHz Ref Level 20.00 dém Offset 12.04 dB & RBW 1 MHz
b ALL 30 dB @ SWT 500 M & YBW 3 MHZ Mode Auto Swesp e ALL 30 d8 @ SWT 500 ms & VBW 3 MH2 Mode Auto Swaep
@ 1Pm View @ 1Rm View
M1[1] 0.88 dBm)| ™Mi[1] -1.67 dBm)|
5.2677420 GHz| 5.3026190 GHz|
10 df 10 d
1
od — =" S — 0 M1
_ e — S e
- ~ —
10 di H \ 10 di ],
o | \ " f/ |
..«r” ]
e \_ ) \
-30 ™ 30 d ~
i -
| / L"""*"'k-r»\.,‘
-50 d -50
-60 df 60 df
<70 de 70
CF 5.27 GHz 691 pts Span 60.0 MHz CF 5.91 GHz 691 pts Span 60.0 MHz
T — YT &3 E—T T
L )il )| [ BERCRRE ) L )il )| [ CECRTEER ]

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

I-Dage 6

5/ 252 Rev.00



5[ [= Compliance Certification Services Inc.
~ FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB

Report No.: T171127W01-RP2

UNII-2a IEEE 802.11ac VHT80 mode- chain 0

Mid CH

Spectrum

o ALL 30 dB @ SWT

s
kd
Ref Level 20.00 dBm  Offset 12.02 dB & RBW 1 MHz

500 ms @ VBW 3 MHz  Mode Auto Sweep

@ 1Rm Yiew

10 df

m1[1] -7.57 dBm|

5.302370 GHz|

0 d

CF 5.29 GHz

691 pts Span 90.0 MHz

it

Date: 30.HOV.2017 20:41:45

UNII-2a IEEE 802.11ac VHT80 mode- chain 1

Mid CH

Spectrum

b ALL 30 d8 @ SWT

o
K
Ref Level 20.00 dém  Offset 12.02 dBb & RBW 1 Mrz

500 ms & VBW 3 MHz  Mode Auto Swesp

[@ 1Pm View

10 df

mM1[1] -7.93 dBm|

5.301330 GHz|

od

CF 5.29 GHz

691 pts

)

Date: 20.NOV.2017 18:57:3€

Span 50.0 MHz
[ | EEERRERC ]

Page 66 / 252
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

ﬁev.OO



|:|:EE;= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB

ISED NO: 4491A-WCBN3509ANB

Report No.: T171127W01-RP2

Test Data

UNII-2c IEEE 802.11a mode- chain 0

Low CH Mid CH
Spectrum "%-’ Spectrum “5"
Ref Level 20.00 dbm  OHset 12.04 db & RBW 1 MHz Ref Level 20.00 dbm  OHset 12.0+db & RBW 1 MHz
A 3008 @ SWT 500 ms @ VBW 3 MHz  Mode Auto Swesp o At 30de @ SWI__ 500 ms @ VBW 3 MHZ _Mode Auto Swaep
f@ 1Fm visw [@1rm View
M1[1] 6.47 dBm)| M1[1] .66 dBm|
54986080 GHz| 5.5783070 GHz|
ind s 10 o 4
e e T R
—. s -
i
0 / o T
10 10 df
/ . N
20 — ] |20l =t —
| | 1
-30 ol 30 d
-40 d -40 d
-50 -50
-50 0 o
70 70 db
CF 5.5 GHz 691 pts Span 30.0 MHz CF 5.58 GHz 691 pts Span 30.0 MHz
-~ P— — e - LU AR,
L )il J WD e L )il J W
Date: 20.HOV.2017 15:12:1% Date: 20.NOV.2017 1s:15:01
High CH Cross CH
Spectrum "%-’ Spectrum “5"
RefLevel 20.00 dém  Offset 12.04dB & RBW 1 MHz Ref Level 32.02 dém  Offset 12.02 db & RBW 1 MHz
s At 3008 @ SWT 500 ms @ VBW 3 MH2  Mode Auto Sweep o At 30ds @ SWT 500 ms @ VBW 3 MH2  Mode Auto Sweep
[@ 17m view [@1Fm View
M1[1] 5.93 dBm)| 11011 5.26 dem|
5.6981770 GHz 5.7178510 GHz|
10 df ™I s0d
et |
o d
10 T
| —— ]
-10 i o
/ \ /
-20 -
— - i
| S 10 1
f
-30 db o0
A
40 d s
X -30 e
"
B!
50 di I
-60 ol
S0 d
70 dh
60 d
CF 5.7 GHz 691 pts Span 30.0 MHz CF 5.705 GHz 691 pts Span 40.0 MHz
— — — e
) [T L J B
Date: 20.HOV.2017 15:16:45 Date: §.DEC.2017 20:56:81

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Page 67 / 252

ﬁev.OO



EEEE‘: Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB Report No.: T171127W01-RP2

UNII-2c IEEE 802.11n HT20 mode- chain 0
Low CH Mid CH

Spectrum = Spectrum o
Ref Level 20.00 dbm  OHset 12.04 db & RBW 1 MHz Ref Level 20.00 dém  Offset 12.04 db @ RBW 1 MHz
o ALt 30ds w SWT 500 ms e VBW 3 MH2  mMode Auto Sweep o ALt 3008 w SWT 500 ms @ VBW 3MHz  Mode Auto Sweep
@ 1Pm View @ LRm View
M1[1] 2.69 dem| M1[1] +.40 dBm)|
5.4985240 GHz| 5.5785240 GHg]
10 o 10 d
11
I T Y P — B S e S S —
0 d - - o od — e
I
104 ’f -10d i \
\ i \\
20 A 20
/ .
|t
/ N i
30 d = -a0 o —
e
] e
a0 d 40 d
-50 -50
60 d -60 o
70 d 70 o
CF 5.5 GHz 691 pts Span 30.0 MHz CF 5.58 GHz 691 pts Span 30.0 MHZ
— —_—
L )il ] (| EEERREE ) L Il J QUAREERD
Date: 30.WOV.2017 15:52:51

Date: 30.NOV.2017 18:58:17

High CH Cross CH

Spectrum o Spectrum m
Ref Level 20.00 dbm  Oset 12.0+ db e RBW 1 MHz Ref Level 32.02 dém  Offset 12.02 db @ RBW 1MHz
b ALL 30 d8 @ SWT SO0 ms & VBW 3 MHz  Mode suto Sweep f= ALt 30 dB @ SWT 500 ms & VBW 3 MHz Mode auto Sweep
[@irm View [@ 17 view
Mi[1] £.10 dBm)| 1[1] +.04 dBm)|
5.6986980 GHZ| 5.7176190 GHZ]
10 db P
ML 20
—— ]
o 04 _
et T —]
1o 5 a — —
\
/ \ [
20 \\ 10d 7
— | /
30 d = ;
20d
o e ]
-40 . -
30 —
50 " il
&0 o o
70 d 60 d
CF 5.7 GHz 691 pts Span 30.0 MHz CF 5.705 GHz 601 pts Span 40.0 MHz
— —
L ] J [ ( ) [
Date: 20.NOV.2017 16:00:57

Date: 4.DEC.2017 20:38:11

Page 68 / 252 Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



EEEE‘: Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB ISED NO: 4491A-WCBN3509ANB Report No.: T171127W01-RP2

UNII-2c IEEE 802.11n HT20 mode- chain 1
Low CH Mid CH

Spectrum = Spectrum o
Ref Level 20.00 dbm  OHset 12.04 db & RBW 1 MHz Ref Level 20.00 dém  Offset 12.04 db @ RBW 1 MHz
o ALt 30ds w SWT 500 ms e VBW 3 MH2  mMode Auto Sweep o ALt 3008 w SWT 500 ms @ VBW 3MHz  Mode Auto Sweep
@ 1Pm View @ LRm View
Mi[1] 2.77 dem| M1[1] 3.84 dBm)|
5.4984370 GHz| 557882080 GHZ
10 o 10 d
ML 12
U R, NS [ S — — —
o = = == 0 " =
104 -10d j‘
/ \ / \
)i \ {
f \ / \
20 - 20
/ AN | .
& el s e e
a0 2 —
——— -
e,
-0 d 40 d
-50 -50
60 d -60 o
70 db 70 d
CF 5.5 GHz 691 pts Span 30.0 MHz CF 5.58 GHz 691 pts Span 30.0 MHZ
—— —
L )il ] QAR L Il J AR
Date: 30.WOV.2017 15:54:28

Date: 20.NOV.2017 18:57:13

High CH Cross CH

Spectrum o Spectrum m
Ref Level 20.00 dbm  Offset 12.04 db @ RBW 1 Mz Ref Level 32.02 dém  Offset 12.02 db @ RBW 1MHz
b ALL 30 d8 @ SWT SO0 ms & VBW 3 MHz  Mode suto Sweep f= ALt 30 dB @ SWT 500 ms & VBW 3 MHz Mode auto Sweep
[@ iR View [@ 17 view
Mi[1] +.43 dBm| M1l1] 3.72 dBm)|
5.6976120 GHz 57186030 GHZ|
10 d B
W1 20
x — —
od = 104
\ 11
i / W S . S S
10 B
/ \ o
/
/ \
20 - - 10 df
S ~ | 1
e !
30 df - J
20 o
et e
40 i 30 e
v//
50 e il
60 df
-50 df
s0d
’ 60
CF 5.7 GHz 691 pts Span 30.0 MHz CF 5.705 GHz 601 pts Span 40.0 MHz
m———— —
L I J SN o4 ( ) ] W wa
Date: 30.NOV.2017 1€:01:22

Date: 4.DEC.2017 20:38:48

Page 69 / 252 Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



CESR

= Compliance Certification Services Inc.

FCC ID: PPQ-WCBN3509ANB

ISED NO: 4491A-WCBN3509ANB

Report No.: T171127W01-RP2

UNII-2c IEEE 802.11n HT40 mode- chain 0

Spectrum = Spectrum o
Ref Level 20.00 dém Offset 12.04 dB & RBW 1 MHz Ref Lewvel 20.00 dém Offset 12.04¢ dBé & RBW 1 MHz
b AL 20 dB = SWT 500 ms & VBW 3 MHz Mode Auto Swesp fo At 20 dBE e SWT 500 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Rm View @ LRm View
Mi[1] -2.08 dBm)| mMi[1] 0.00 dBm)|
5.5027930 GHz| 5.5444430 GHZ|
0d 10 d;
ML 1
o d — o — = o —
JEENI R S /,.m_w_.wmm”. I | ]
-10d f' \ 10 d ] L
20 ! L 20 IJ !
/ \ ] |
f J
- ) \ e -
/ e T K\-\_ﬁ
400 [ 40 .
=0 -50
-60 e -60 o
70 df 70 ol
CF 5.51 GHz 691 pts Span 60.0 MHz CF 5.55 GHz 691 pts Span 60.0 MHz
e
Dave: 30.MOV.2017 17:41:30 Dave: 30.NOV.2017 17:4€:28
High CH Cross CH
Spectrum o Spectrum m
Ref Level 20.00 dém Offset 12.04 dé & RBW 1 MHz Ref Lewel 20.00 dém Offset 12.02 dé @ RBW 1 MHz
b ALL 30 dB » SWT 500 ms & VBW 3 MHz  Mode Auto Sweep J= AL 30 dE & SWT 500 ms & VBW 3 MHz Mode Auto Sweap
(@ 1Rm View @ 1Rm View
M1[1] -1.47 dBm)| Mi[1] -0.69 dBmj
5.6638350 GHz| 5,7029020 GHZ|
10 df 1n
M1
ad — e — o —— ——
| . — ~ A
10 ol / 7 -10 /‘
-20 |J T -20 J'
/ ! /f
30 d a0 —
. T
A= = 40d
50 50
60 df -60
70 70
CF 5.67 GHz 691 pts Span 60.0 MHz CF 5.695 GHz 691 pts Span 60.0 MHz
—
)il [Ty J [T
Date: 30.NOV.2017 17:51:15 Date: 30.NOV.2017 21:21:37

Page 70/ 252

Rev.00
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.





