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1. TEST SUMMARY
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Test ltems Test Requirement Result
Conducted Emissions 15.207(a) PASS
15.407(a)
Radiated Emissions 15.205(a) PASS
15.209(a)
Duty Cycle KDB 789033 --
6dB Bandwidth 15.407(a) PASS
26 dB Emission Bandwidth & 99%
Occupied Bandwidth 15.407(a) PASS
Maximum Conducted Output Power 15.407(a) PASS
Power Spectral Density 15.407(a) PASS
Restricted bands
around fundamental 15.407(a) PASS
Antenna Requirement 15.203 PASS
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Product Name: Pronto Intelligent Access Point
PIAP-11N-S5-240, PPAP-11N-S5-240, PIAP-11N-S5-480,
PPAP-11N-S5-480
IEEE 802.11a/ n(HT20/40)/ac(HT20/40): 5150MHz to 5250MHz
IEEE 802.11a/ n(HT20/40)/ac(HT20/40): 5725MHz to 5850MHz

The Lowest Oscillator: 40MHz

Model No.:

Operation Frequency:

Antenna Gain: 5 dBi
IEEE for 802.11a: OFDM(BPSK/QPSK/16QAM/64QAM)
Type of modulation: IEEE for 802.11n : OFDM(BPSK/QPSK/16QAM/64QAM)

IEEE for 802.11ac : OFDM (BPSK/QPSK/16QAM/64QAM/256QAM)
Number of

1
transmitter chains:

2.2 Details of E.U.T.

Input: AC 100-240V,50/60Hz, 0.8A(Adapter)

Technical Data:
Output: DC 24V, 1A
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Band | (5.15-5.25GHz) Band IV (5.725-5.85GHz)
channel Frequency(MHz) channel Frequency(MHz)

36 5180 149 5745
38 5190 151 5755
40 5200 153 5765
42 5210 155 5775
44 5220 157 5785
46 5230 159 5795
48 5240 161 5805

165 5825

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency,

the middle frequency, and the highest frequency of channel were selected to perform the test, and the

selected channel see below:

For 802.11a/n(HT20)/ac(HT20):

channel Frequency(MHz) channel Frequency(MHz)
36 5180 149 5745
40 5200 157 5785
48 5240 165 5825

For 802.11 n(HT40)/ac(HT40):

channel Frequency(MHz) channel Frequency(MHz)
38 5190 151 5755
46 5230 159 5795
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The test facility has a test site registered with the following organizations:

® FCC Test — Registration

Test Firm : Shenzhen WST Testing Technology Co., Ltd.

Certificated by FCC, Registration No.: 939433

Address : 1F, No.9 Building, TGK Science & Technology Park, Yangtian Rd., NO.72 Bao'an Dist., Shenzhen,
Guangdong, China. 518101

Tel : (86)755-33916437

Fax : (86)755-2782 2175
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3. Equipment Used during Test
3.1 Equipments List
Conducted Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 Apr.19,2015 Apr.18,2016
2. LISN SCHWARZBECK | NSLK 8128 8128-289 Apr.19,2015 | Apr.18,2016
3. Limiter York MTS-IMP-136 261&21)01' Apr.19,2015 | Apr.18,2016
4, Cable LARGE RF300 - Apr.19,2015 Apr.18,2016
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 EMC Analyzer Agilent E7405A MY45114943 | Apr.19,2015 Apr.18,2016
2 Active Loop Antenna Beijing Dazhi ZN30900A - Apr.19,2015 Apr.18,2016
g | TrlogBroadband | oo apBECK | VULB9163 336 Apr.19,2015 | Apr.18,2016
Antenna
4 Coax'allf;a:S (below Top TYPE16(13M) ; Apr.19,2015 | Apr.18,2016
5 | Broad-bandHom | oo\ ap7BECK | BBHA9120 D 667 Apr.19,2015 | Apr.18,2016
Antenna
g | BroadbandHom | oo\ ap7RECK | BBHA 9170 335 Apr.19,2015 | Apr.18,2016
Antenna
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Apr.19,2015 | Apr.18,2016
Coaxial Cable
8 (above 1GH2) Top 1GHz-25GHz | EW02014-7 | Apr.10,2015 | Apr.09,2016
RF Conducted Testing
_ ) Last Calibration
Item Equipment Manufacturer Model No. Serial No. . _
Calibration Due Date
EMC )
Analyzer T T
Spectrum
2. R&S FSL6 100959 Sep.15,2014 | Sep.14,2015
Analyzer
Signal )
Analyzer T T
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3.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
/ / / /

3.3 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

Radiated Spurious Emissions test

+ 5.03 dB (30M~1000MHz)

+ 5.47 dB (1000M~25000MHz)

Conducted Spurious Emissions

test + 3.64 dB (AC mains 150KHz~30MHz)

3.4 Test Equipment Calib

ration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is No.110 Dongguan

Zhuang RD. Guangzhou, P.R.China.
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4. CONDUCTED EMISSION

Test Requirement;
Test Method:

Test Result:
Frequency Range:

Class/Severity:

Limit:

Detector:

4.1 E.U.T. Operation

Operating
Environment :

Temperature:
Humidity:
Atmospheric Pressure:

EUT Operation :

FCC CFR 47 Part 15 Section 15.207
ANSI C63.4:2003

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz
56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth)

21.5C
51.9 % RH

101.2kPa

The test was performed in transmitting mode, the test data were shown in the report.

4.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the

ANSI C63.4:2003.

Receiver PC System

[A:500 Terminator —
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4.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and

Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within 6dB
of the average limit line.
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4.4 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Live line:
0 Levied | dBuV|
B0
70
- —|__ - | N FCC F"l".R'!'1ﬁF\.I'.I-"
51 FCC PART15 B AW
40
1
20
110
D.'IS 2 A 1 Fi 3 10 20 30
Frequency {MHz}
Item Freq Read LISN Cable Fulse Result Limit Over Detector Phase
Level Factor Lass Limiter Lewel Lime Limit
Factor
Mak) | MHz) ({dBuV) (dB) (dB) (dB) {dBuV) {dBuV) (dB)
1 015 27.56 2.6l 0.01 9.84 4702 56.00 -898 Average LINE
2 0.15 4280 2.61 0.01 984 62.26 66.00 -3.74 QF LINE
3 0.19 23 83 9.62 0.02 985 4332 34.20 -10.88 Average LINE
4 0.19 3868 962 0.02 085 5817 64.20 -6.03 QP LINE
5 0.53 1398 9.63 0.04 9.87 33.52 46.00 -12.48 Averaze LINE
] 0.53 2187 9.63 0.04 987 4141 56.00 -14.59 QF LINE

Note: 1. Result Level = Fead Level +LISN Factor + Pulse Limiter Factor + Cable loss.
2. If QP Fesult complies with AV limut, AV Fesult 15 deemed to comply with AV limat.
3. Test setup: RBW: 200 H= {9 kH=—150 kHz), & kH= {150 kH=z—230 MHz), Step size: 4 kHz, Scan tme: awto.
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Neutral line:

Level {dBuv}

o
BO
T

B0 - | | FCC PART1S B QP

FCC PART15 B AV

50
40
a0
20
10
E.15 2 5 1 2 [ 10 20 1]
Freqguency |MHz}
Item Freq Read LISN Cable Fulse Result Limit Orwer Detector Phase
Level Factor Loss Limiter Level Line Limit
Factor
Mark) | (MHz) (dBuV) (dE) (dB) (4B) [EBuV) [EBuV) (dB)
1 0.15 27.03 9.60 0.01 984 4648 56.00 -9.52 Average MNEUTEAL
2 0.15 43.20 9.60 0.01 984 6265 66.00 -3.35 QP MNEUTEAL
3 0.18 25.08 9.59 0.02 985 44 54 54 68 -10.14 Average NEUTEAL
4 0.18 39.27 9.59 0.02 985 5873 64.68 -5.95 QP NEUTEAL
3 0.55 16.80 .61 0.04 386 3631 46.00 -9_69 Average NEUTEAL
6 0.55 25.27 9.61 0.04 3 86 4478 56.00 -11.22 QF NEUTEAL

Mote: 1. Eesult Level = Read Level +LISN Factor + Pulse Limiter Factor + Cable loss.
2. If QP Result comples with AV limit, AV Result 15 deemed to comply with AV limt.
3. Test setup: RBW: 200 Hz (9 kHz—150 kH=), 9 kHz {150 kH=—30 MHz), Step size: 4 kHz, Scan ttime: auto.
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5. Unwanted Emissions Measurement

Test Requirement: FCC CFRA47 Part 15 Section 15.407 & 15.209 & 15.205
Test Method: KDB 789033 D02 v01

Test Result: PASS

Measurement Distance: 3m

Limit:

According to FCC part 15.407(b)Except as shown in paragraph(b)(7)of this section, the maximum emissions
Outside of the frequency band of operation shall be attenuated in accordance with the following limit

Frequency (MHz) EIRP Limit (dBm) Equivalent Field Strength at 3m (dBpV/m)
5150-5250 27 68.3
5250-5350 27 68.3
5470-5725 27 68.3
-27 (beyond 10MHz of the bandedge) 668.3
9725-5850 -17 {within 10 MHz of band edge) 78.3
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
30-58 3 40.0 100
88-216 3 435 150
216-960 3 46.0 200
Above 960 3 54.0 500
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5.1 EUT Operation

Operating Environment ;
Temperature: 235 °C

Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in transmitting mode, the test data were shown in the report.
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5.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the setup
accordance with the ANSI C63.4: 2003.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

3m

Turn Table

Sysien Network
The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

=
[a=]
4--51—-+|

Antenna Elevation Varies From 1to4 m
Turmn Table From 0° to 3607
>
) Turn Table
1
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 3607

N
0.8m! Tum Table

! Absorbers

: AAAA
—_

AndlyZe N LWOTE

5.3 Test Procedures

1. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules vO1.
Section G) Unwanted emissions measurement.
(1) Procedure for Unwanted Emissions Measurements Below 1000MHz
* RBW =120 kHz
* VBW = 300 kHz
* Detector = Peak
 Trace mode = max hold
(2) Procedure for Peak Unwanted Emissions Measurements Above 1000 MHz
* RBW =1 MHz

*VBW = 3 MHz

* Detector = Peak

» Sweep time = auto

 Trace mode = max hold

(3) Procedures for Average Unwanted Emissions Measurements Above 1000MHz
* RBW =1 MHz

* VBW = 10 Hz, when duty cycle is no less than 98 percent.

* VBW 2= 1/T, when duty cycle is less than 98 percent where T is the minimum

transmission duration over which the transmitter is on and is transmitting at its maximum
2. The EUT is placed on a turntable, which is 0.8m above ground plane.



Wstlab

Page 19 of 117 Reference No.: WST20150812008

3. The turntable shall be rotated for 360 degrees to determine the position of maximum

emission level.

4. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions.

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

6. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

7. Repeat above procedures until the measurements for all frequencies are complete.

8. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand),the worst condition was tested putting the eut in X axis,so the
worst data were shown as follow.

9. A 5.8GHz high —pass filter is used druing radiated emissions above 1GHz measurement.

5.4 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B.
The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit
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5.5 Summary of Test Results
For 30MHz-40GHz
Turn RX Antenna 15.557?223205
Receiver table Corrected| Corrected

Frequency| Reading Detector Angle Height | Polar Factor Amplitude Limit Margin

(MH2) (dBuv) (PK/IQP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) (dB)

802.11a band | Low Channel 5180MHz

200.15 22.75 PK 175 1 H 11.12 33.87 43.5 -9.63
200.15 20.23 PK 139 1 \ 11.13 31.36 43.5 -12.14
5086.23 49.33 PK 329 1 V 0.09 49.42 74 -24.58
5086.23 42.15 Ave 329 1 \ 0.09 42.24 54 -11.76
10362 45.14 PK 306 1.2 H 4.13 49.27 74 -24.73
10362 44.83 Ave 306 1.2 H 4.13 48.96 54 -5.04
2330.6 45.53 PK 300 1.9 \Y -13.19 32.34 74 -41.66
2330.6 37.7 Ave 300 1.9 \Y -13.19 24.51 54 -29.49
2357 44.89 PK 131 1.9 H -13.14 31.75 74 -42.25
2357 37.93 Ave 131 1.9 H -13.14 24.79 54 -29.21
3373.87 43.64 PK 123 1.6 \ -9.08 34.56 74 -39.44
3373.87 37.34 Ave 123 1.6 \ -9.08 28.26 54 -25.74
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (HV) (dB) (dBuyV/m) | (dBpVv/im) (dB)

802.11a band | middle channel 5200MHz

200.12 21.87 PK 72.00 1.90 H 11.13 33.00 43.50 -10.50
200.12 19.23 PK 65.00 1.10 V 11.13 30.36 43.50 -13.14
5103.32 48.34 PK 12.00 1.90 \ -0.62 47.72 74.00 -26.28
5103.56 43.34 Ave 12.00 1.90 \ -0.62 42.72 54.00 -11.28
10400.00 45.41 PK 231.00 1.80 H 4.26 49.67 74.00 -24.33
10400.00 44.65 Ave 231.00 1.80 H 4.26 48.91 54.00 -5.09
2314.23 46.55 PK 12.00 1.40 \Y -13.19 33.36 74.00 -40.64
2314.12 38.34 Ave 12.00 1.40 V -13.19 25.15 54.00 -28.85
2372.23 42.58 PK 203.00 1.90 H -13.14 29.44 74.00 -44.56
2372.23 36.54 Ave 203.00 1.90 H -13.14 23.40 54.00 -30.60
3348.53 43.34 PK 300.00 1.70 \ -9.08 34.26 74.00 -39.74
3348.53 36.28 Ave 300.00 1.70 V -9.08 27.20 54.00 -26.80
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBpv) (PK/QP/Ave) [ Degree (m) (HIV) (dB) (dBuV/m) | (dBpV/m) (dB)

802.11a band | High channel 5240MHz

201.03 25.23 PK 237.00 1.50 H 11.13 36.36 43.50 -7.14
201.03 18.23 PK 230.00 1.40 \% 11.13 29.36 43.50 -14.14
5096.56 49.88 PK 26.00 1.60 Vv -0.24 49.64 74.00 -24.36
5096.56 43.00 Ave 26.00 1.60 \Y -0.24 42.76 54.00 -11.24
10480.00 46.40 PK 273.00 1.60 H 4.38 50.78 74.00 -23.22
10480.00 44.96 Ave 273.00 1.60 H 4.38 49.34 54.00 -4.66
2340.22 45.81 PK 109.00 1.30 \Y -13.19 32.62 74.00 -41.38
2340.23 38.58 Ave 109.00 1.30 \% -13.19 25.39 54.00 -28.61
2383.49 44.32 PK 237.00 1.80 H -13.14 31.18 74.00 -42.82
2383.49 37.31 Ave 237.00 1.80 H -13.14 24.17 54.00 -29.83
3367.76 43.15 PK 147.00 1.40 \% -9.08 34.07 74.00 -39.93
3367.76 37.65 Ave 147.00 1.40 \ -9.08 28.57 54.00 -25.43
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) (dB)

802.11a band IV low Channel 5745MHz

200.03 22.74 PK 348.00 2.00 H 11.13 33.87 43.50 -9.63
200.03 20.28 PK 205.00 1.20 V 11.13 31.41 43.50 -12.09
5085.86 49.33 PK 354.00 1.90 V 0.09 49.42 74.00 -24.58
5085.86 42.15 Ave 354.00 1.90 \Y 0.09 42.24 54.00 -11.76
11490.00 42.17 PK 308.00 1.40 H 6.02 48.19 74.00 -25.81
11490.00 41.79 Ave 308.00 1.40 H 6.02 47.81 54.00 -6.19
2329.64 46.90 PK 316.00 1.40 \Y -13.19 33.71 74.00 -40.29
2329.64 37.13 Ave 316.00 1.40 V -13.19 23.94 54.00 -30.06
2352.49 44.54 PK 25.00 1.30 H -13.14 31.40 74.00 -42.60
2352.49 38.40 Ave 25.00 1.30 H -13.14 25.26 54.00 -28.74
3358.65 43.93 PK 35.00 1.60 V -9.08 34.85 74.00 -39.15
3358.65 37.73 Ave 35.00 1.60 V -9.08 28.65 54.00 -25.35
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (HV) (dB) (dBuVv/im) | (dBuV/m) (dB)

802.11a band IV middle channel 5785MHz

200.03 24.10 PK 270.00 1.90 H 11.13 35.23 43.50 -8.27
200.03 21.32 PK 304.00 1.50 V 11.13 32.45 43.50 -11.05
5082.80 50.16 PK 32.00 1.10 V -0.62 49.54 74.00 -24.46
5082.80 42.63 Ave 32.00 1.10 \% -0.62 42.01 54.00 -11.99
11570.00 43.64 PK 3.00 1.30 H 6.11 49.75 74.00 -24.25
11570.00 42.58 Ave 3.00 1.30 H 6.11 48.69 54.00 -5.31
2333.33 45.34 PK 164.00 1.90 \Y -13.19 32.15 74.00 -41.85
2333.33 39.96 Ave 164.00 1.90 V -13.19 26.77 54.00 -27.23
2373.77 42.72 PK 244.00 1.30 H -13.14 29.58 74.00 -44.42
2373.77 37.85 Ave 244.00 1.30 H -13.14 24.71 54.00 -29.29
3373.57 43.01 PK 211.00 1.30 V -9.08 33.93 74.00 -40.07
3373.57 37.62 Ave 211.00 1.30 V -9.08 28.54 54.00 -25.46
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (HV) (dB) (dBpyV/m) | (dBpVv/m) (dB)

802.11a band IV High channel 5825MHz

200.03 23.62 PK 4.00 1.00 H 11.13 34.75 43.50 -8.75
200.03 19.65 PK 307.00 1.90 \Y 11.13 30.78 43.50 -12.72
5089.32 48.72 PK 81.00 1.50 \ -0.24 48.48 74.00 -25.52
5089.32 42.43 Ave 81.00 1.50 V -0.24 42.19 54.00 -11.81
11650.00 40.91 PK 84.00 1.20 H 6.13 47.04 74.00 -26.96
11650.00 39.67 Ave 84.00 1.20 H 6.13 45.80 54.00 -8.20
2317.58 45.84 PK 237.00 1.50 \4 -13.19 32.65 74.00 -41.35
2317.58 39.77 Ave 237.00 1.50 \Y -13.19 26.58 54.00 -27.42
2386.13 44.88 PK 325.00 1.10 H -13.14 31.74 74.00 -42.26
2386.13 36.30 Ave 325.00 1.10 H -13.14 23.16 54.00 -30.84
3355.41 43.25 PK 337.00 1.50 \Y -9.08 34.17 74.00 -39.83
3355.41 36.47 Ave 337.00 1.50 \Y -9.08 27.39 54.00 -26.61




Wstlab

Page 26 of 117 Reference No.: WST20150812008
FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height | Polar Factor | Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (HV) (dB) (dBpyV/m) | (dBuV/m) (dB)

802.11n(HT20) band | low Channel 5180MHz

200.03 22.23 PK 11.00 1.10 H 11.13 33.36 43.50 -10.14
200.03 21.31 PK 242.00 1.40 V 11.13 32.44 43.50 -11.06
5101.06 49.34 PK 271.00 1.10 V 0.09 49.43 74.00 -24.57
5101.06 42.15 Ave 271.00 1.10 \Y 0.09 42.24 54.00 -11.76
10360.00 44.18 PK 313.00 1.50 H 4.13 48.31 74.00 -25.69
10360.00 43.65 Ave 313.00 1.50 H 4.13 47.78 54.00 -6.22
2336.21 46.45 PK 182.00 1.70 \Y -13.19 33.26 74.00 -40.74
2336.21 38.79 Ave 182.00 1.70 \Yi -13.19 25.60 54.00 -28.40
2360.69 43.43 PK 255.00 2.00 H -13.14 30.29 74.00 -43.71
2360.69 36.55 Ave 255.00 2.00 H -13.14 23.41 54.00 -30.59
3347.69 42.52 PK 304.00 1.50 \Y -9.08 33.44 74.00 -40.56
3347.69 37.62 Ave 304.00 1.50 \Y -9.08 28.54 54.00 -25.46




Wstlab

Page 27 of 117 Reference No.: WST20150812008
FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) (dBuV/m) (dB)

802.11n(HT20) band | middle channel 5200MHz

200.03 21.12 PK 75.00 1.30 H 11.13 32.25 43.50 -11.25
200.03 21.32 PK 103.00 1.20 \Y 11.13 32.45 43.50 -11.05
5106.65 48.36 PK 341.00 1.50 V -0.62 47.74 74.00 -26.26
5106.65 42.75 Ave 341.00 1.50 \Y -0.62 42.13 54.00 -11.87
10400.00 45.26 PK 62.00 1.20 H 4.26 49.52 74.00 -24.48

10400.00 44.34 Ave 62.00 1.20 H 4.26 48.60 54.00 -5.40
2348.81 46.72 PK 40.00 1.90 \Y -13.19 33.53 74.00 -40.47
2348.81 39.46 Ave 40.00 1.90 \Y -13.19 26.27 54.00 -27.73
2381.32 42.08 PK 327.00 1.10 H -13.14 28.94 74.00 -45.06
2381.32 38.84 Ave 327.00 1.10 H -13.14 25.70 54.00 -28.30
3360.64 44.83 PK 200.00 2.00 \Y -9.08 35.75 74.00 -38.25
3360.64 37.57 Ave 200.00 2.00 \Y -9.08 28.49 54.00 -25.51
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Page 28 of 117 Reference No.: WST20150812008
FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency [ Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (HI\V) (dB) (dBuV/im) | (dBpV/m) (dB)

802.11n(HT20) band | High channel 5240MHz

200.03 20.42 PK 53.00 1.70 H 11.13 31.55 43.50 -11.95
200.03 20.06 PK 62.00 1.60 V 11.13 31.19 43.50 -12.31
5081.37 47.86 PK 306.00 1.80 \Y -0.24 47.62 74.00 -26.38
5081.37 42.85 Ave 306.00 1.80 \% -0.24 42.61 54.00 -11.39
10480.00 45.25 PK 36.00 2.00 H 4.38 49.63 74.00 -24.37

10480.00 44.65 Ave 36.00 2.00 H 4.38 49.03 54.00 -4.97
2347.67 46.20 PK 16.00 1.40 \Y -13.19 33.01 74.00 -40.99
2347.67 38.87 Ave 16.00 1.40 V -13.19 25.68 54.00 -28.32
2389.28 43.72 PK 46.00 1.50 H -13.14 30.58 74.00 -43.42
2389.28 37.82 Ave 46.00 1.50 H -13.14 24.68 54.00 -29.32
3344.28 42.95 PK 253.00 1.50 Vv -9.08 33.87 74.00 -40.13
3344.28 38.78 Ave 253.00 1.50 \Y -9.08 29.70 54.00 -24.30
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Page 29 of 117 Reference No.: WST20150812008
FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (HV) (dB) (dBuyV/m) | (dBpVv/m) (dB)

802.11n(HT20) band IV low Channel 5745MHz

200.03 21.68 PK 178.00 1.50 H 11.13 32.81 43.50 -10.69
200.03 21.45 PK 7.00 1.60 \Y 11.13 32.58 43.50 -10.92
5102.30 49.52 PK 2.00 1.30 \Y 0.09 49.61 74.00 -24.39
5102.30 42.17 Ave 2.00 1.30 \Y 0.09 42.26 54.00 -11.74
11490.00 42.17 PK 150.00 1.10 H 6.02 48.19 74.00 -25.81
11490.00 41.82 Ave 150.00 1.10 H 6.02 47.84 54.00 -6.16
2316.62 46.17 PK 267.00 1.80 \Y -13.19 32.98 74.00 -41.02
2316.62 37.75 Ave 267.00 1.80 \Y -13.19 24.56 54.00 -29.44
2385.82 43.54 PK 291.00 1.70 H -13.14 30.40 74.00 -43.60
2385.82 36.21 Ave 291.00 1.70 H -13.14 23.07 54.00 -30.93
3334.58 44.54 PK 179.00 1.60 \Y -9.08 35.46 74.00 -38.54
3334.58 38.32 Ave 179.00 1.60 V -9.08 29.24 54.00 -24.76
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Page 30 of 117 Reference No.: WST20150812008
FCC Part
Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205

Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (HV) (dB) (dBuVv/im) | (dBuV/m) (dB)

802.11n(HT20) band IV middle channel 5785MHz

200.03 22.43 PK 15.00 1.60 H 11.13 33.56 43.50 -9.94

200.03 2241 PK 292.00 1.70 \ 11.13 33.54 43.50 -9.96
5100.26 49.32 PK 52.00 1.50 \ -0.62 48.70 74.00 -25.30
5100.26 41.65 Ave 52.00 1.50 \Y -0.62 41.03 54.00 -12.97
11570.00 42.34 PK 337.00 1.30 H 6.11 48.45 74.00 -25.55

11570.00 41.07 Ave 337.00 1.30 H 6.11 47.18 54.00 -6.82
2320.50 46.62 PK 188.00 1.90 \Y -13.19 33.43 74.00 -40.57
2320.50 39.53 Ave 188.00 1.90 \% -13.19 26.34 54.00 -27.66
2376.42 43.83 PK 282.00 1.20 H -13.14 30.69 74.00 -43.31
2376.42 37.22 Ave 282.00 1.20 H -13.14 24.08 54.00 -29.92
3347.33 44.78 PK 270.00 1.80 \ -9.08 35.70 74.00 -38.30
3347.33 36.59 Ave 270.00 1.80 \Y -9.08 27.51 54.00 -26.49
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree (m) (H\V) (dB) (dBuyV/m) | (dBpV/m) (dB)

802.11n(HT20) band IV High channel 5825MHz

200.03 24.42 PK 148.00 1.80 H 11.13 35.55 43.50 -7.95
200.03 21.75 PK 310.00 1.10 \Y 11.13 32.88 43.50 -10.62
5081.60 49.17 PK 172.00 1.90 \Y -0.24 48.93 74.00 -25.07
5081.60 43.75 Ave 172.00 1.90 \Y -0.24 43.51 54.00 -10.49
11650.00 43.81 PK 49.00 1.60 H 6.13 49.94 74.00 -24.06
11650.00 42.30 Ave 49.00 1.60 H 6.13 48.43 54.00 -5.57
2320.43 45.72 PK 283.00 1.30 \Y -13.19 32.53 74.00 -41.47
2320.43 37.16 Ave 283.00 1.30 \Y -13.19 23.97 54.00 -30.03
2358.43 44.05 PK 33.00 2.00 H -13.14 30.91 74.00 -43.09
2358.43 37.82 Ave 33.00 2.00 H -13.14 24.68 54.00 -29.32
3344.26 42.75 PK 255.00 1.90 Vv -9.08 33.67 74.00 -40.33
3344.26 36.84 Ave 255.00 1.90 \Y -9.08 27.76 54.00 -26.24
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Page 32 of 117 Reference No.: WST20150812008
FCC Part
Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin
(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (H\V) (dB) (dBuV/m) (dBpuV/m) (dB)
802.11ac(HT20) band | low Channel 5180MHz
200.03 22.25 PK 21.00 1.10 H 11.13 33.38 43.50 -10.12
200.03 21.78 PK 156.00 1.80 \ 11.13 3291 43.50 -10.59
5089.55 46.22 PK 306.00 1.20 \Y 0.09 46.31 74.00 -27.69
5089.55 41.75 Ave 306.00 1.20 \ 0.09 41.84 54.00 -12.16
10360.00 44.83 PK 280.00 1.40 H 4.13 48.96 74.00 -25.04
10360.00 43.98 Ave 280.00 1.40 H 4.13 48.11 54.00 -5.89
2334.65 46.79 PK 195.00 1.90 \ -13.19 33.60 74.00 -40.40
2334.65 37.82 Ave 195.00 1.90 \ -13.19 24.63 54.00 -29.37
2372.91 44.87 PK 251.00 1.30 H -13.14 31.73 74.00 -42.27
2372.91 38.82 Ave 251.00 1.30 H -13.14 25.68 54.00 -28.32
3365.08 43.76 PK 289.00 1.90 \Y -9.08 34.68 74.00 -39.32
3365.08 36.82 Ave 289.00 1.90 Vv -9.08 27.74 54.00 -26.26
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/im) | (dBpyV/m) (dB)

802.11ac(HT20) band | middle channel 5200MHz

200.03 22.15 PK 73.00 1.40 H 11.13 33.28 43.50 -10.22
200.03 21.51 PK 217.00 1.80 \Y 11.13 32.64 43.50 -10.86
5109.61 45.46 PK 311.00 2.00 V -0.62 44.84 74.00 -29.16
5109.61 42.07 Ave 311.00 2.00 \ -0.62 41.45 54.00 -12.55
1040 0.00 43.38 PK 157.00 1.20 H 4.26 47.64 74.00 -26.36

10400.00 42.25 Ave 157.00 1.20 H 4.26 46.51 54.00 -7.49
2335.62 45.72 PK 26.00 1.10 \ -13.19 32.53 74.00 -41.47
2335.62 39.30 Ave 26.00 1.10 \Y -13.19 26.11 54.00 -27.89
2381.28 43.67 PK 162.00 1.60 H -13.14 30.53 74.00 -43.47
2381.28 36.82 Ave 162.00 1.60 H -13.14 23.68 54.00 -30.32
3371.72 44.86 PK 185.00 1.00 \% -9.08 35.78 74.00 -38.22
3371.72 36.28 Ave 185.00 1.00 \% -9.08 27.20 54.00 -26.80
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FCC Part
Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205

Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) [ Degree (m) (HIV) (dB) (dBuV/m) (dBuV/m) (dB)

802.11ac(HT20) band I High channel 5240MHz

200.03 22.56 PK 350.00 1.00 H 11.13 33.69 43.50 -9.81
200.03 21.87 PK 145.00 1.30 \ 11.13 33.00 43.50 -10.50
5091.33 46.97 PK 44.00 1.30 \Y -0.24 46.73 74.00 -27.27
5091.33 42.22 Ave 44.00 1.30 \Y -0.24 41.98 54.00 -12.02
10480.00 41.98 PK 196.00 1.00 H 4.38 46.36 74.00 -27.64

10480.00 40.43 Ave 196.00 1.00 H 4.38 44.81 54.00 -9.19
2342.61 46.69 PK 126.00 1.70 \ -13.19 33.50 74.00 -40.50
2342.61 38.85 Ave 126.00 1.70 \Y -13.19 25.66 54.00 -28.34
2362.21 44.24 PK 130.00 1.80 H -13.14 31.10 74.00 -42.90
2362.21 38.46 Ave 130.00 1.80 H -13.14 25.32 54.00 -28.68
3331.32 44.33 PK 35.00 1.60 V -9.08 35.25 74.00 -38.75
3331.32 37.15 Ave 35.00 1.60 V -9.08 28.07 54.00 -25.93
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Page 35 of 117 Reference No.: WST20150812008
FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (HV) (dB) (dBuV/m) | (dBpV/m) (dB)

802.11ac(HT20) band IV low Channel 5745MHz

200.03 22.27 PK 224.00 1.10 H 11.13 33.40 43.50 -10.10
200.03 21.79 PK 89.00 1.70 \Y 11.13 32.92 43.50 -10.58
5102.56 45.26 PK 32.00 1.40 V 0.09 45.35 74.00 -28.65
5102.56 42.07 Ave 32.00 1.40 \ 0.09 42.16 54.00 -11.84
11490.00 42.43 PK 33.00 1.70 H 6.02 48.45 74.00 -25.55

11490.00 41.70 Ave 33.00 1.70 H 6.02 47.72 54.00 -6.28
2335.15 46.28 PK 284.00 1.80 \Y -13.19 33.09 74.00 -40.91
2335.15 39.92 Ave 284.00 1.80 \Y -13.19 26.73 54.00 -27.27
2361.24 43.32 PK 55.00 1.80 H -13.14 30.18 74.00 -43.82
2361.24 37.21 Ave 55.00 1.80 H -13.14 24.07 54.00 -29.93
3355.61 43.51 PK 288.00 2.00 V -9.08 34.43 74.00 -39.57
3355.61 37.72 Ave 288.00 2.00 V -9.08 28.64 54.00 -25.36
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Page 36 of 117 Reference No.: WST20150812008
FCC Part
Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205

Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (H\V) (dB) (dBuV/m) (dBuV/m) (dB)

802.11ac(HT20) band IV middle channel 5785MHz

200.03 22.58 PK 41.00 1.60 H 11.13 33.71 43.50 -9.79

200.03 22.97 PK 340.00 1.60 V 11.13 34.10 43.50 -9.40
5082.43 46.43 PK 256.00 1.00 \ -0.62 45.81 74.00 -28.19
5082.43 43.28 Ave 256.00 1.00 \% -0.62 42.66 54.00 -11.34
11570.00 43.34 PK 125.00 1.70 H 6.11 49.45 74.00 -24.55
11570.00 42.35 Ave 125.00 1.70 H 6.11 48.46 54.00 -5.54
2345.73 45.24 PK 299.00 1.10 \ -13.19 32.05 74.00 -41.95
2345.73 37.86 Ave 299.00 1.10 Vv -13.19 24.67 54.00 -29.33
2373.22 42.43 PK 68.00 1.80 H -13.14 29.29 74.00 -44.71
2373.22 37.25 Ave 68.00 1.80 H -13.14 24.11 54.00 -29.89
3374.99 43.37 PK 237.00 2.00 \% -9.08 34.29 74.00 -39.71
3374.99 38.24 Ave 237.00 2.00 V -9.08 29.16 54.00 -24.84
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Page 37 of 117 Reference No.: WST20150812008
FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) [ Degree (m) (HIV) (dB) (dBuV/m) | (dBpV/m) (dB)

802.11ac(HT20) band IV High channel 5825MHz

200.03 20.42 PK 35.00 1.40 H 11.13 31.55 43.50 -11.95
200.03 20.62 PK 143.00 1.70 \Y 11.13 31.75 43.50 -11.75
5103.95 46.86 PK 332.00 1.00 \Y -0.24 46.62 74.00 -27.38
5103.95 41.20 Ave 332.00 1.00 \Y -0.24 40.96 54.00 -13.04
11650.00 43.14 PK 104.00 1.10 H 6.13 49.27 74.00 -24.73

11650.00 42.30 Ave 104.00 1.10 H 6.13 48.43 54.00 -5.57
2336.20 45.85 PK 278.00 1.20 \Y -13.19 32.66 74.00 -41.34
2336.20 39.59 Ave 278.00 1.20 V -13.19 26.40 54.00 -27.60
2380.57 44.58 PK 75.00 1.10 H -13.14 31.44 74.00 -42.56
2380.57 37.21 Ave 75.00 1.10 H -13.14 24.07 54.00 -29.93
3333.00 42.65 PK 236.00 1.00 \Y -9.08 33.57 74.00 -40.43
3333.00 38.14 Ave 236.00 1.00 \Y -9.08 29.06 54.00 -24.94
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (HV) (dB) (dBuyV/m) | (dBpVv/m) (dB)

802.11n(HT40) band | low Channel 5190MHz

200.03 22.32 PK 172.00 1.00 H 11.13 33.45 43.50 -10.05
200.03 21.85 PK 230.00 2.00 V 11.13 32.98 43.50 -10.52
5093.50 45.69 PK 340.00 1.70 V 0.09 45.78 74.00 -28.22
5093.50 41.21 Ave 340.00 1.70 V 0.09 41.30 54.00 -12.70
10380.00 44.40 PK 216.00 1.10 H 4.13 48.53 74.00 -25.47
10380.00 44.17 Ave 216.00 1.10 H 4.13 48.30 54.00 -5.70
2312.75 45.63 PK 197.00 1.50 \Y -13.19 32.44 74.00 -41.56
2312.75 38.42 Ave 197.00 1.50 \Y -13.19 25.23 54.00 -28.77
2350.22 44.83 PK 83.00 1.30 H -13.14 31.69 74.00 -42.31
2350.22 37.65 Ave 83.00 1.30 H -13.14 2451 54.00 -29.49
3359.44 44.83 PK 1.00 1.30 V -9.08 35.75 74.00 -38.25
3359.44 36.89 Ave 1.00 1.30 V -9.08 27.81 54.00 -26.19
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (H\V) (dB) (dBuV/m) (dBuV/m) (dB)

802.11n(HT40) band | High channel 5230MHz

200.03 21.58 PK 96.00 1.60 H 11.13 32.71 43.50 -10.79
200.03 21.32 PK 12.00 1.60 V 11.13 32.45 43.50 -11.05
5081.26 45.21 PK 118.00 1.20 \% -0.24 44.97 74.00 -29.03

5081.26 44.25 Ave 118.00 1.20 \ -0.24 44.01 54.00 -9.99
10460.00 44.59 PK 218.00 1.40 H 4.38 48.97 74.00 -25.03

10480.00 43.87 Ave 218.00 1.40 H 4.38 48.25 54.00 -5.75
2340.99 45.64 PK 9.00 2.00 \ -13.19 32.45 74.00 -41.55
2340.99 39.20 Ave 9.00 2.00 \ -13.19 26.01 54.00 -27.99
2381.54 44.43 PK 111.00 1.10 H -13.14 31.29 74.00 -42.71
2381.54 38.18 Ave 111.00 1.10 H -13.14 25.04 54.00 -28.96
3370.45 43.19 PK 158.00 1.80 \% -9.08 34.11 74.00 -39.89
3370.45 37.32 Ave 158.00 1.80 \% -9.08 28.24 54.00 -25.76
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/im) | (dBpyV/m) (dB)

802.11n(HT40) band IV low Channel 5755MHz

200.03 22.34 PK 263.00 2.00 H 11.13 33.47 43.50 -10.03
200.03 20.94 PK 214.00 1.10 \Y 11.13 32.07 43.50 -11.43
5101.76 45.45 PK 61.00 1.70 \ 0.09 45.54 74.00 -28.46
5101.76 41.46 Ave 61.00 1.70 \ 0.09 41.55 54.00 -12.45
11510.00 44.67 PK 29.00 1.30 H 6.05 50.72 74.00 -23.28

11510.00 44.16 Ave 29.00 1.30 H 6.05 50.21 54.00 -3.79
2339.33 45.52 PK 141.00 1.50 \Y -13.19 32.33 74.00 -41.67
2339.33 37.74 Ave 141.00 1.50 \Y -13.19 24.55 54.00 -29.45
2382.66 44.95 PK 157.00 1.30 H -13.14 31.81 74.00 -42.19
2382.66 36.20 Ave 157.00 1.30 H -13.14 23.06 54.00 -30.94
3336.60 43.87 PK 92.00 1.30 \ -9.08 34.79 74.00 -39.21
3336.60 36.44 Ave 92.00 1.30 V -9.08 27.36 54.00 -26.64
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (HV) (dB) (dBuV/m) | (dBpyV/m) (dB)

802.11n(HT40) band IV High channel 5795MHz

200.03 23.23 PK 348.00 1.10 H 11.13 34.36 43.50 -9.14
200.03 20.23 PK 222.00 1.90 \ 11.13 31.36 43.50 -12.14
5093.01 48.56 PK 142.00 1.20 \ -0.24 48.32 74.00 -25.68
5093.01 43.17 Ave 142.00 1.20 \ -0.24 42.93 54.00 -11.07
11590.00 43.63 PK 117.00 1.10 H 6.15 49.78 74.00 -24.22
11590.00 42.37 Ave 117.00 1.10 H 6.15 48.52 54.00 -5.48
2341.44 45.45 PK 229.00 1.50 \ -13.19 32.26 74.00 -41.74
2341.44 38.23 Ave 229.00 1.50 \ -13.19 25.04 54.00 -28.96
2389.33 44.94 PK 248.00 1.20 H -13.14 31.80 74.00 -42.20
2389.33 38.49 Ave 248.00 1.20 H -13.14 25.35 54.00 -28.65
3346.83 44.58 PK 152.00 1.50 \ -9.08 35.50 74.00 -38.50
3346.83 36.77 Ave 152.00 1.50 \ -9.08 27.69 54.00 -26.31
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (HI\V) (dB) (dBuV/m) (dBuV/m) (dB)

802.11ac(HT40) band I low Channel 5190MHz

200.03 21.53 PK 353.00 1.30 H 11.13 32.66 43.50 -10.84
200.03 21.92 PK 331.00 1.30 \ 11.13 33.05 43.50 -10.45
5102.30 46.34 PK 216.00 2.00 \Y 0.09 46.43 74.00 -27.57
5102.30 42.45 Ave 216.00 2.00 \ 0.09 42.54 54.00 -11.46
10380.00 44.32 PK 161.00 1.30 H 4.13 48.45 74.00 -25.55

10380.00 43.34 Ave 161.00 1.30 H 4.13 47.47 54.00 -6.53
2332.69 46.33 PK 241.00 1.50 \Y -13.19 33.14 74.00 -40.86
2332.69 38.34 Ave 241.00 1.50 \Y -13.19 25.15 54.00 -28.85
2366.12 42.37 PK 261.00 1.30 H -13.14 29.23 74.00 -44.77
2366.12 37.76 Ave 261.00 1.30 H -13.14 24.62 54.00 -29.38
3379.88 43.69 PK 40.00 1.30 \Y -9.08 34.61 74.00 -39.39
3379.88 38.40 Ave 40.00 1.30 V -9.08 29.32 54.00 -24.68
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuv) (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBpV/m) (dB)

802.11ac(HT40) band | High channel 5230MHz

200.03 24.24 PK 217.00 1.80 H 11.13 35.37 43.50 -8.13
200.03 21.13 PK 256.00 1.30 V 11.13 32.26 43.50 -11.24
5095.38 46.44 PK 213.00 1.50 \Y -0.24 46.20 74.00 -27.80
5095.38 43.75 Ave 213.00 1.50 V -0.24 43.51 54.00 -10.49
10460.00 44.23 PK 116.00 1.80 H 4.38 48.61 74.00 -25.39
10480.00 43.52 Ave 116.00 1.80 H 4.38 47.90 54.00 -6.10
2321.58 46.93 PK 93.00 1.20 V -13.19 33.74 74.00 -40.26
2321.58 39.31 Ave 93.00 1.20 \Y -13.19 26.12 54.00 -27.88
2354.30 42.23 PK 13.00 1.00 H -13.14 29.09 74.00 -44.91
2354.30 36.23 Ave 13.00 1.00 H -13.14 23.09 54.00 -30.91
3347.76 43.63 PK 220.00 1.50 \Y -9.08 34.55 74.00 -39.45
3347.76 36.87 Ave 220.00 1.50 \Y -9.08 27.79 54.00 -26.21
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H\V) (dB) (dBpV/m) | (dBpV/m) (dB)

802.11ac(HT40) band IV low Channel 5755MHz

200.03 21.84 PK 87.00 1.60 H 11.13 32.97 43.50 -10.53
200.03 21.17 PK 200.00 1.10 V 11.13 32.30 43.50 -11.20
5090.60 45.96 PK 52.00 1.90 \Y 0.09 46.05 74.00 -27.95
5090.60 42.34 Ave 52.00 1.90 \Y 0.09 42.43 54.00 -11.57
11510.00 44.67 PK 151.00 1.90 H 6.05 50.72 74.00 -23.28

11510.00 43.90 Ave 151.00 1.90 H 6.05 49.95 54.00 -4.05
2344.97 45.28 PK 278.00 1.70 \Y -13.19 32.09 74.00 -41.91
2344.97 37.95 Ave 278.00 1.70 \Y -13.19 24.76 54.00 -29.24
2351.16 44.90 PK 44.00 1.50 H -13.14 31.76 74.00 -42.24
2351.16 38.45 Ave 44.00 1.50 H -13.14 25.31 54.00 -28.69
3351.37 44.13 PK 164.00 1.70 \Y -9.08 35.05 74.00 -38.95
3351.37 37.95 Ave 164.00 1.70 \Y -9.08 28.87 54.00 -25.13
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FCC Part

Receiver Turn table RX Antenna Corrected | Corrected 15.407/209/205
Frequency | Reading Detector Angle Height Polar Factor Amplitude Limit Margin

(MHz) (dBuVv) (PK/QP/Ave) | Degree (m) (HV) (dB) (dBpyV/m) | (dBpVv/m) (dB)

802.11ac(HT40) band IV High channel 5795MHz

200.03 20.85 PK 243.00 1.80 H 11.13 31.98 43.50 -11.52

200.03 23.74 PK 118.00 1.00 V 11.13 34.87 43.50 -8.63
5103.90 47.06 PK 241.00 1.10 V -0.24 46.82 74.00 -27.18
5103.90 43.48 Ave 241.00 1.10 \Y -0.24 43.24 54.00 -10.76
11590.00 47.00 PK 103.00 1.80 H 6.15 53.15 74.00 -20.85

11590.00 46.13 Ave 103.00 1.80 H 6.15 52.28 54.00 -1.72
2331.78 45.74 PK 26.00 1.10 V -13.19 32.55 74.00 -41.45
2331.78 37.55 Ave 26.00 1.10 \ -13.19 24.36 54.00 -29.64
2354.86 43.54 PK 194.00 1.70 H -13.14 30.40 74.00 -43.60
2354.86 36.56 Ave 194.00 1.70 H -13.14 23.42 54.00 -30.58
3339.84 42.34 PK 173.00 1.80 \ -9.08 33.26 74.00 -40.74
3339.84 38.32 Ave 173.00 1.80 Vv -9.08 29.24 54.00 -24.76
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6. Duty cycle

47 CFR Part 15C 15.407 and 789033 D02 General UNII Test

Test Requirement: .
Procedures New Rules v01, Section (B)

Test Method: ANSI C63.10: 2009
Test Limit: N/A
Test Result: PASS

R " Through Pre-scan, and found 802.11a at lowest channel is the worst
emark:
case. Only the worst case is recorded in the report.

6.1 Summary of Test Results

802.11a mode

channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 1
149 100 100 1

802.11n(HT20)

channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 1
149 100 100 1

802.11n(HT40)

channel On time(ms) Period(ms) Duty Cycle(%)
38 100 100 1
151 100 100 1

802.11ac(HT20)

channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 1
149 100 100 1

802.11ac(HT40)

channel On time(ms) Period(ms) Duty Cycle(%)

38 100 100 1

151 100 100 1
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802.11a band | Low channel

B Keymght Tpectrum dnglyer - Saept 55 o= e M
i = A i /] M & 0242 rids]
Center Freq 5.180000000 GHz Avg Type: Log-Pwr Y “

PRO; Fast o Trig: Fres Run AvgiHold; = 100/100
IF Gain:Low #Atten: 30 dB

80 msj Swept SA
Ref Offset 0.6 dB = L
Ref 20.50 dBm

Channel Power|

Occupled BW

Epan 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

802.11a band IV Low channel

Keyright Tpectiem hnakier - Saept 54

5.745000000 GHz ; Avg Type: Log-Pwr
PHO; Fast g Trig: Free Run AvgiHold;>100i100
IF Gain:low #Attan: 20 dB

Mkr1 17.50 ms Swept SA

Ref Offset 0.6 dB .
Ref 10.50 dBm : dBm

Occupied BW

Center 5.745000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)
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802.11n(HT20) band | Low channel

BE Veyrght Tpectiem dnalyzer - et 55 ] e Wl
} Avg Type: Log-Pwr = m

Een:ar Freq 5.180000000 GHz i 3
PNO: Fast (4 Trig: Fres Run AvglHold:> 1001100
I Galnzl ow #Attan: 30 B 5
10 ms| Swepl SA

Ref Offset 0.6 dB '

Ref 20.50 dBm

Channel Power|

occupied BW

Center 5.180000000 GHz Span 0 Hz
Sweep 100.0 ms (1001 pts)

Res BW 1.0 MHz #VBW 1.0 MHz

802.11n(HT20) band IV Low channel

T::emer Freq 5.745000000 GHz ] Avg Type: Log-Pwr
PNG: Fast lew TriE: Free Run AvgiHold:=>100/100

IF Gain=Low : Atten: 20 dB f |
. o Swept SA

Ref Offset 0.6 dB
Ref 10.50 dBm

T
[ Channel Power|

Occupied BW

Span 0 Hz
Sweep 100.0 ms (1001 pts)

Center 5.745000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz
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802.11n(HT40) band | Low channel

BE Koyght Spectm Anglyrer - Saept 35 - e
enter Freq 5.190000000 GHz Avg Type: Log-Pwr “ Meauranieits: |

PHO; Fast ) Trig: Fres Run AvglHaold:=100M100
IF Gain:Low #Attan: 30 dB

Swept SA
Ref Offset 0.6 dB
Ref 20.50 dBm

Channel Power|

Occupied BW

Cen.ter 5.190000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

802.11n(HT40) band IV Low channel

B Keymght Tpectrom dnalyrer - Swept S5 T
i T o Al i ] M i 024744 15 |
Center Freq 5.755000000 GHz Avg Type: Log-Pwr : _ oy i

PNO: Fast Ley Trig: Fres Run AvglHold:=100/100
IF GalnzLow Atten: 20 dB

fker1 70 RO ms Swept SA
Ref Offset 0.6 dB Mkr1 79.80 ms P
Ref 10.50 dBm 0.424 dBm

‘ Channel Power|

Cenier 5.755000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)
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802.11ac(HT20) band | Low channel

BE eyrght Tpectiem dnglycer - Suept 35 - e
enter Freq 5.180000000 GHz Avg Type: Log-Pwr _ Mekauranients: |

PRC: Fast () Trig: Fres Run AvglHold:> 1001100
IF Gain:Low #Attan: 30 dB

Swept SA

Ref Offset 0.6 dB
Ref 20.50 dBm

Channel Power|

Oceupied BW

Cen.ter 5.180000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

802.11ac(HT20) band IV Low channel

B Kieyrght Spectrem dnalizer - Swept 54 e
Center Freq 5.745000000 GHz : Avg Type: Log-Pwr “

PNO:; Fasi (g Trig: Fres Run AvglHold; = 100100
IF GalnzLow Atten: 20 dB
Swept SA
Ref Offset 0.6 dB
10 ¢ Ref 10.50 dBEm
L
"y

S S I S S e —— Channe| Power|

Occupled BW

Center 5.745000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz
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802.11ac(HT40) band | Low channel

BE Koyght Spectom Anglyrer - Saept 35

Avg Type: Log-Pwr
PRC: Fast () Trig: Fres Run Avg[Hold:> 1001100
IF Gain:Low #Attan: 30 dB

Ref Offset 0.6 dB
Ref 20.50 dBm

Channel Power|

Occupied BW

Cen.ter 5.190000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

PNO; Fast g 179 FreeRun AvgiHold:= 100100
IF GalnzL ow Atten: 20 dB

Center Freq 5.755000000 GHz 3 ; Avg Type: Log-Pwr ; _

Swept SA
Ref Offset 0.6 dB
Ref 10.50 dBm

Channel Power|

Occupied BW

Cemer 5.755000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)
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7. Band Edge
Test Requirement: FCC CFRA47 Part 15 Section 15.407
Test Method: ANSI C63.10 2009
Test Limit; (1) 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 -27dBm/MHz.

(2) For transmitters operating in the 5.725-5.85 GHz band: All
emissions within the frequency range from the band edge to 10 MHz
above or below the band edge shall not exceed an e.i.r.p. of =17
dBm/MHz; for frequencies 10 MHz or greater above or below the
band edge, emissions shall not exceed an e.i.r.p. of -27 dBm/MHz.

Test Result: PASS

7.1 Test Produce

1. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its
linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot
the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.
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7.2 Test Result

Test result plots shown as follows:

802.11a band | Band edge-left side

B Keyrght Spectiom Anglizer - Saept 34

Marker 1 5.149800000000 GHz : : Avg Type: Log-Pwr
PNO; Fast L Trig: Free Run #Avg[Hold:> 1001100

IF Gain:Low SAtten: 30 dB
Ref Offset 0.6 dB Mkr1 5
Ref 20.50 dBm

A
PP S Y TN g PPy g (TN Ey

Start 5.0000 GHz Stop 5.2000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11a band | Band edge-right side

B Keyrght Tpectram Anihyer - Saept 53

M 5.400320000000 GHz : : Avg Type: Log-Pwr
PHO: Fast e Trig: Free Run AvglHold: > 100/ 100

WGain:Low #Atten: 30 dB

Ref Offset 05 dB
Ref 20.50 dBm

*1

L | | 1 -
I S Y Ep e e e LI Rl S N

Start 5.2200 GHz Stop 5.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11a band IV Band edge-left side

BE eynght Tpectium dnalyzer - Suept 55

Marker 1 5.724310000000 GHz e Avg Type: Log-Pur
PNO: Fast Ly Trig: Fres Run AvglHold:>100/100

IF Gain:Low Atten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

™
T, 1T R

i

Start 5.70000 GHz Stop 5.76500 GHz
#Res BW 1.0 MHz #WBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11a band IV Band edge-right side

Marker 1 5.850780000000 GHz . : Avg Type: Log-Pwr
PNG: Fast Lay 1rig: FresRun AvglHold:=100/100
F Galn=Low Atten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

Start 5.80500 GHz Stop 5.87500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT20) band | Band edge-left side

I Keyrght Spectrem Anghiver - Sarept 58

Marker1 148800000000 GHz _ RwTypeLogPur
PNO; Fast g Trig: Fres Run Avg[Hold:=100M100

IFGain:Low SAttan: 30 dB
Ref Offset 0.6 dB Mkr1 5.148
Ref 20.50 dBm

“tnrt 5.0000 GHz Stop 5.2000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

PNO: Fast () 1rg: Free Run AvgHold:= 10000
IF Galn:L ow #Atten: 30 dB

T logpur ﬂm

Swept SA
Ref Offset 0.6 dB
Ref 20.50 dBm

Occupled BW

B e e e o T K T |

Start 5.2200 GHz Stop 5.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT20) band IV Band edge-left side

BE Keyaght Tpectiom dnalyer - et 55

Marker 1 5.724570000000 GHz S Avg Type: Log-Pwr
PNO; Fast e Trig: Fres Run AvglHold:> 1001100

IF Gain:Low Atten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

Start 5.70000 GHz Stop 5.76500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11n(HT20) band IV Band edge-right side

B Keymoght Tpectrum dnglyer - Swept S5 ] a8
i T i 8 0 H M AR ] 3
Marker 1 5.852180000000 GHz Avg Type: Log-Pwr v _

PNO: Fasi (o Trig: Fres Run AvglHold; = 1001100

IFGaln:Low Atten: 20 dB [; |
RE9 - Swept SA

Ref Offset 0.6 dB Mkr1

Ref 10.50 dBm

Occupled BW

]
rq
~|'f.-.|..-..f_.._a|,| T _‘

Start 5.80500 GHz Stop 5.87500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT40) band | Band edge-left side

‘ Keyrght Tpectrem Anglier - Saept 54

Marker1 "147200000000 GHz e e L A Type: Log-Pur
PNO: Fast Ly Trig: Fres Run Avg[Hold: = 1001100

IF Gain:Low #Atten: 30 dB

/ ~ Swept SA
Ref Offset 0.6 dB Mir1 5.1 ; P
Ref 20.50 dBm 7 '
Channel Power|
Oceupled BW
[ ——
ACP
| —
Fower Stat)
C

al A
iy PR T TP BTN o s o L smairdnir ‘

“tnrt 5.0000 GHz Stop 5.2300 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

PNO: Fasi (o Trig: Fres Run AvglHold; = 100100 _
IF Galn:Low #Atten: 30 dB f
Swept SA
Ref Offset 0.6 dB
Ref 20.50 dBm

Occupled BW

ot bl gl i |
i)

“I-m 5.1900 GHz Stop 5.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT40) band IV Band edge-left side

BE Keyight Spectom Analyrer - Suept 35

Marker 1 5.721470000000 GHz TR Avg Type: Log-Pur
PNO: Fast Ly Trig: Fres Run AvglHold:>100/100
IF Galn:Low Atten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

Start 5.70000 GHz Stop 5.79500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11n(HT40) band IV Band edge-right side

B Keymght Tpectrum dnglyer - Swept S5 ] a8
Marker 1 5.853400000000 GHz ' AvgType: LogPwr T “

PNG: Fast Ley 1rig: FresRun AvglHold:=100/100
IF Galn:L ow Atten: 20 dB

Swept SA
Ref Offset 0.6 dB
Ref 10.50 dBm

\y
P

iy g, N

'.‘f-.-'- T
e
[ LT Ty 1.»0-‘!

Start 5.75500 GHz Stop 5.87500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11ac(HT20) band | Band edge-left side

BE Keyaght Spectom Anglyrer - Saept 38

Marker 1 5.145800000000 GHz e e A Type: Log-Pur
= PNO: Fast ) Trig: Fres Run AvglHold:>100i100

IF Gain:Low #Atten: 30 dB

Swept SA
Ref Offset 0.6 dB
Ref 20.50 dBm

Occupied BW

ACP

Start 5.0000 GHz Stop 5.2000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

[LTET

Avg Type: Log-Pwr
PNO: Fasi (o Trig: Fres Run AvglHold; = 100100
IF Galn:Low #Atten: 30 dB

Ref Offset 0.6 dB
Ref 20.50 dBm

Occupled BW

i"l

b e AP A kA ot el e AR B N 1.-4-.-1’\-4'»4.-.‘

Stop 5.5000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11ac(HT20) band IV Band edge-left side

BE evaght Tpectiem dnalyer - Suept 35

Marker 1 5.724570000000 GHz T e Avg Type: Log-Pwr
PNO; Fast g Trig: Fres Run AvglHold:>100i1100

IF Gain:Low Atten: 20 dB f |
570 GHz l Swept SA
Ref Offset 0.6 dB 70 GHz}

Ref 10.50 dBm 418 dBm

Occupied BW

F o
Jurh, o
T i
" ,a--ﬁn‘ef‘*ﬁxl'-"

Shrt 5.70000 GHz Stop 5.76500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11ac(HT20) band IV Band edge-right side

B Keymght Tpectrum dnglyer - Swept 55 ] a8
Marker 1 5.851970000000 GHz : AvgType: LogPwr T “

PNO: Fasi (o Trig: Fres Run AvglHold; = 100100
IF Gain:Low Atten: 20 dB
a7 CHy Swept SA
Ref OMset 0.6 dB i uri:l:
Ref 10.530 dBm dBm

Occupled BW

Start 5.80500 GHz Stop 5.87500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11ac(HT40) band | Band edge-left side

‘ Keyrght Tpectrem Anglier - Saept 54
Marker 1 5.147200000000 GHz ey 3y AvgType:LogPwr “
=

PHO: Fast o Trig: Fres Run Avg[Haold:=100M100
IF Gain:Low #Atten: 30 B

Hz Swept SA
Ref Offset 0.6 dB F.
Ref 20.50 dBm

Occupied BW

ettt AL b st

“tnrt 5.0000 GHz Stop 5.2300 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11ac(HT40) band | Band edge-right side

Marker 1 5.389950000000 GHz _ : AvgType:LogPwr _m

PNO; Fast Lg. 1709 FreeRun AvgHold:= 100/ 100
IFGain:Low SAtten: 30 dB
Swept SA
Ref Offset 0.6 dB
Ref 20.50 dBm

Occupled BW

‘_1

g SR ;:—.'-.n'i'u'-:l;‘-JJ-'-o'-vﬂﬂLV-n Htrnasfteincnelle bl o abrted Wi, TP |

“I-m 5.1900 GHz Stop 5.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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8. 6dB Bandwidth

Test Requirement: FCC CFRA47 Part 15 Section 15.407(e)

KDB662911 D01 Multiple Transmitter Output v02r01
Test Method: KDB789033 D02 General UNII Test Procedures New Rules vO1

Section C
Test Limit: = 500 kHz
Test Result: PASS

8.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to
the spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

8.2 Test Result

Operation 6 dB Bandwidth (MHz)
Band

mode Low Middle High
802.11a 16.59 16.62 16.62
802.11n(HT20) 17.73 17.82 17.73
Band IV 802.11n(HT40) 36.54 / 36.60
802.11ac(HT20) 17.82 17.76 17.82
802.11ac(HT40) 36.54 / 36.60
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Test result plots shown as follows:

802.11a band IV Low channel

Center Freqg 5.745000000 GHz : Avg Type: Log-Pwr
. re Trig- Free Run Awg[Hold:=100/100
' SAtten: 20dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Center 5.74500 GHz : ' Span 30.00 MHz]
‘ #VBW 300 kHz Sweep 1.000ms (1001 pts)

. __2610 dBm|
93252 dBm |
B|

M SE ErATuR |

802.11a band IV Middle channel

3 'fq-ww vt At S S

Cemer Freq 5. ?asmnunn GHz ) Avg Type: Log-Pwr
- " Trig: Fres Run Awg|Hold =100/ 100
Atten: 20 dB

AR
Ref Offsst 0.5 di “AMKr

Rel 10.50 dBm

ICenter 5.78500 GHz ' Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms :mm pr:j
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802.11a band IV High channel

BE Keysight Spectium Rnskyoer - Sewrt Si
Avg Type: Log-Pwr
" Trig: Fres Run Avg|Hold:=100/1100
then: 20 dB
Swept SA
Ref Offzet 0.5 dB
Refl 10.50 dBm

2

Channel Power

Occupled BW|

ACP

Span 30.00 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 prs) Ko e

CCDF

583148GHzl
5818 BE GHz

{ % dBm |
16.62MHz (A) 024148

802.11n(HT20) band IV Low channel

B !qm Torctro byt S 54

Cemer Freq 5. ?dﬁum}um} GHz ; Avg Type: Log-Pwr
Fost o) Trig: Fres Run Avg|Hold:=100/100
L Atten: 20 dB
> : 1 . Swept SA
Ref Offest 0.5 dB
Ref 10.50 dBm

Channel Power

Occupled BW

|
; ACP
|

JCemer 9.74500 GHz . Span 30.00 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 prs) KNS SN

CCDF

BurstPower|
A — |
More

1ef2

- D OO~ O O B G R

= e

H

EIATLE
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802.11n(HT20) band IV Middle channel

Keywght Spectrom Angler - Swept 34 e 58 &
Center Freq 5.785000000 GHz 2 Avg Type: Log-Pwr _
iy Trig: Fres Run AvgiHaold:> 1001100 |

20 dB

Swept SA
Ref Offset 0.5 dB

Ref 10.50 dBm 250 ¢ _

Channel Power|

l

Occupied BW

ACP

Center 5.78500 GHz Span 30.00 MHz|

Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
T o e T - TN T AT FOR e VALUE

1 L BJT909GHz)  .28R6dBm| I

2 &l 5.776 06 GHz| 8,667 dBm|

] 3 [T 17.82 MHz! 1A} 0.260 dB|

s |

8

7

8

]

10

ey, =——— — | = - = [ — i[= —— |
] ETATLE

802.11n(HT20) band IV High channel

B eypgt Spectrm Anahizes - Suept 54 o f :
Center Freq 5.825000000 GHz ' Avg Type: LogPwr '
P F T AvglHold:>100/100 [

re 1 Trig: Free Run

o A - Swept SA

Ref Offset 0.5 dB 4 ;
Ref 10.50 dBm - _
Channel Power|

l

Occupled BW

Center 5.82500 GHz ' ' Span 30.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

TH EUMCTE

Ll ETATLE




Page 66 of 117 Reference No.: WST20150812008

802.11n(HT40) band IV Low channel

Avg Type: Log-Pwr
" Trig: Fres Run AvgiHaold:> 1001100
Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

A T i st o R | T e TS P

Span 60.00 MHz

_ 677126 GHz. 6849 dBm|
5.736 76 GHz -12.554 damr
JE54MHZI(A) 0196 -:IEi

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Swept SA

Ll SFNTUE

802.11n(HT40) band IV High channel

BE Keyeght Tpectrem Analyrer - Swept 54

Center Freq 5.795000000 GHz : Avg Type: Log-Pwr
PRO; Fast (o)
IIII'| E

Trig: Fres Run Avg[Hold:= 100100
Atten: 20 dB
——— o= e e
Ref Dffset 0.5 dB
Ref 10.50 dBm

R e e e ey e T

Center 5.79500 GHz ' ' Span 60.00 MHz|

#/BW 300 kHz Swnep 1.000 ms 11001 pts)

g E— ) T — 564 dBm|
[¥i EFRTT] dﬁmr
36,60 Mbia IAL 0,588 s aB|

Ll STAIUE
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802.11ac(HT20) band IV Low channel

ﬁ Hﬂw'lr!wmw Analyzes - Sept 38

Cemer Freq 5 M.‘i{}uul}uu GHz B Avg Type: Log-Pwr
PNO; Fast T Trig: Fres Run AvgiHaold:> 1001100

IF Gain-Low Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Span 30.00 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

B7I860OGHz ZTUidELmI,
5.736 06 GHz dﬂm'
17.82 lzll'lll.ﬁl_ll t‘]?JIE

802.11ac(HT20) band IV Middle channel

B Keynght Tpectrem dnalyer - Saept 34

?.‘:enter Freq 5.785000000 GHz ; Avg Type: Log-Pwr
PNG: Fast L TriE: Free Run AvgiHold:=100/100
II uln Low Atten: 20 dB

e - -

Ref Offset 0.5 dB.
Ref 10.50 dBm

Center 5.78500 GHz , ' Span 30.00 MHz|
#/BW 300 kHz Sweep 1.000 ms (1001 pts)

-] 1.02 ﬂﬂml
-1.B55 d

E
5.7 f
1L?U!|I.'IA.LM_ —U.!JﬂQde

Ll ETATUE |
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802.11ac(HT20) band IV High channel

BE Kevigi Specuem hnalyaer - Saept 34

Avg Type: Log-Pwr
" Trig: Fres Run Avg[Haold:> 1001100
Atten: 20 dB

Swept SA
Ref Offset 0.5 dB

Ref 10.50 dBm y 303 dB _

Channel Power|

l

Occupied BW

c:em:er 5.82500 GHz X i Span 30.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts) P“";’cm“
MER LIk 1 L] E T
1 g T T ——
3 n:; Eg g:z [T} . %Tauﬁnér '
- 3 | E— L —
1 . Burst Power|
5
8 ﬁ
Ty
8 R E— More
W i 1af2
11 | - -
Ll STATUE

Avg Type: Log-Pwr
PHO: Fast e Trig: Free Run Avg[Hold:> 100100
IF Galn:Low Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

o P et e | o e e

| i pore

Center 5.75500 GHz , ' Span 60.00 MHz|
#/BW 300 kHz Sweep 1.000 ms (1001 pts)

Ll ETATUE |
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802.11n(HT40) band IV High channel

Reference No.: WST20150812008

Keymght Spectrem Anglrer - Swept 34

Center Freq 5.795000000

Ref Offset 0.5 dB
Ref 10.50 dBm

it

GHz : Avg Type: Log-Pwr
PNO: Fast Ly Trig: Fres Run Avg[Haold:= 100100
IF Galn:L o

T S

#VBW 300 kHz

Span 60.00 MHz|

= ks h

 579360GHZ)
577670 GHz
3650 MHz/IA1  0.783dB|

Sweep 1.000 ms (1001 pts)

EUMCT!

6 696 dBm |
-13.093 dBm |

L]

EFATLE




9. 26 dB Bandwidth and 99% Occupied Bandwidth

Test Requirement:

Test Method:

Test Limit:

Test Result:

9.1 Test Procedure

47 CFR Part 15C Section 15.407 (a)

Page 70 of 117

Reference No.: WST20150812008

KDB662911 D01 Multiple Transmitter Output v02r01

KDB789033 D02 General UNII Test Procedures New Rules vO1
Section D

No restriction limits

PASS

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to

the spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

9.2 Test Result

Band Operation 26 dB Bandwidth (MHz) 99% Bandwidth (MHz)

mode Low Middle High Low Middle High
802.11a 20.92 21.99 21.96 16.64 16.68 16.67

Band
| 802.11n(HT20) 21.72 21.96 21.84 17.77 17.80 17.80
802.11n(HT40) 43.89 / 43.92 36.56 / 36.58
802.11ac(HT20) 21.80 21.89 22.43 17.80 17.81 17.85
802.11ac(HT40) 43.83 / 43.63 36.59 / 36.53
802.11a 22.99 21.07 21.03 16.68 16.67 16.66

Band
IV 802.11n(HT20) 22.54 22.02 21.98 17.83 17.80 17.79
802.11n(HT40) 43.61 / 43.55 36.47 / 36.48
802.11ac(HT20) 21.88 21.80 21.84 17.81 17.81 17.81
802.11ac(HT40) 43.50 / 43.37 36.43 / 36.44
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Test result plots shown as follows:

Page 71 of 117

802.11a band | Low channel

Reference No.: WST20150812008

BE Keyeghn Tpecuem Anslyger - Docupied BV

Center Freq 5.'13!.]!)['!(1!]!] GHz .
" Trig: Fres Run
#Atten: 30 B

e
FIF GainiLaw
et

Ref 20.50 dBm

#Res BW 200 kHz
Occupied Bandwidth

16.638 MHz

-105.63 kHz
20.92 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.1B0000000 GHz

#VEBW 620 kHz

Total Power

OBW Power
xdB

12:37 38 P 11
Radio Std: None
AvgiHaold:= 100100

Radio Device: BTS

17.3 dBm

99.00 %
-26.00 dB

FIjE]

Sweep 1ms

Megsurements

802.11a band | Middle channel

BE Keynght Spectem Anshoer - Oooged B

Center Freq 5.200000000 GHz i
" Trig: Fres Run

“* #Atten: 30 dB

Ref 20.50 dBm

Center 5.2 GHz
#Res BW 200 kHz

QOccupied Bandwidth
16.675 MHz

-101.94 kHz
21.99 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5200000000 GHz

Total Power

OBW Power
x dB

02:47:52
Radio 5td: None
AvgiHald:= 100H00

e e, P

#VBW 620 KHz

18.7 dBm

99.00 %
-26.00 dB

PMMar 21, J0T

Radic Device: BTS

STATUE
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802.11a band | High channel

BE Keyght Specuem Anakoer - Ooyped B

05:12:51 PMMar 31, 2078

Center Freg 5_24(][}[](][][; GHz Center F!-oq é.z-tmeoon GHz = Radio Std: None
" Trig: Fres Run AvgiHaold:= 100100

FIF GainLoaw * sapan: 3048 Radio Device: BTS

Ref 20.50 dBm

Occupled BW

Ceﬁler 5.24 GHz
#Res BW 200 kHz #VEBW 620 kHz

Occuplied Bandwidth Total Power 19.1 dBm

16.673 MHz

Transmit Freq Error -88.090 kHz OBW Power 99.00 %
x dB Bandwidth 21.96 MHz xdB -26.00 dB

802.11n(HT20) band | Low channel

B Keysght Spertrem Snshyer - Decupied BV
U # i S 16894 ALF T5cE 4 PHEar 31, 2075
Center Freg 5.180000000 GHz Center Freq: 5180000000 GHz Radio 5td: None
e Trig: Fres Run AvglHold:=100/100
o #Atten: 30 dB Radic Device: BETS

Measurements |

Swept SA

Channe| Power|

ik

Occupied BW
femyfid
! s
| ACP
|
Cerﬁer 5.18 GHz
#=Res BW 200 KHz #VBW 620 kHz PowerStat;

Occuplied Bandwidth Total Power 16.9 dBm
17.767 MHz

Transmit Freq Error -711.049 kHz OBW Power 99.00 %
x dB Bandwidth 21.72 MHz x dB -26.00 dB

!
N

5
L3

ETATUE
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802.11n(HT20) band | Middle channel

BE Keyeght Specuem Ansbyger - Docupied B
i * A LN i & D% S PMMar 31, 2078 |
Center Freq 5.200000000 GHz Center Freq: 5.200000000 GHz Radio Std: None MEAR|ITATRALE |
! Trig: Fres Run AvgiHaold:= 1000100
HFGainLow #Atten: 30 dB Radio Device: BTS

Swept SA
Ref 20.50 dBm

Occupled BW

Ceﬁler 5.2 GHz Sparﬁ) MHz
#Res BW 200 kHz #VEBW 620 kHz Sweep 1ms

Occuplied Bandwidth Total Power 18.1 dBm
17.797 MHz

Transmit Freq Error -64.856 kHz OBW Power 99.00 %
x dB Bandwidth 21.96 MHz xdB -26.00 dB

802.11n(HT20) band | High channel

B Keymght Spectrem dnalyzer - Occupied BV

& eI 118 D 1203 PR 31, 20
Center Freg 5.240000000 GHz Center Freq: 5240000000 GHz Radio 5td: None
e Trig: Fres Run AvglHald:= 100H00
o #Atten: 30 dB Radic Device: BETS
- e —————aliet Swept SA

Channe| Power|

ik

: Qccupled BW
ACP

Ceﬁter 5.24 GHz
=Res BW 200 KHz #VBW 620 kHz PowearStat;

Occuplied Bandwidth Total Power 18.5 dBm
17.801 MHz

Transmit Freq Error -64.393 kHz OBW Power 99.00 %
x dB Bandwidth 21.84 MHz x dB -26.00 dB

Ié

Burst Power|

i

o
N

STATUS
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802.11n(HT40) band | Low channel

Reference No.: WST20150812008

BE Keyeght Spectiem Analyzer - Dccupied BV

Center Freg 5.1 Qﬂﬂ'l:ll]l]l] GHz Center Fr-eq iﬁumonn GHz = Radio Std: None
Ty Trig: Fres Run AvgiHaold:>100/100

o = gAttan: 30 dB Radio Device: BTS

Ref 20.50 dBm
|

Ceﬁler 5.19 GHz
#Res BW 430 kHz #VEBW 1.3 MHz

Occuplied Bandwidth Total Power 17.9 dBm

36.565 MHz

Transmit Freq Error 11.004 kHz OBW Power 99.00 %
x dB Bandwidth 43.89 MHz xdB -26.00 dB

[5:30:105 PRMAE 11, 20T

Occupled BW

802.11n(HT40) band | High channel

B Keymght Spertrem Snshyer - Decupied BV

Center Freg 5_230[)[“]”0 GHz Center Fr;i-q é.z;mﬂu GHz = Radio 5td: None
. Trig: Fres Run AvgiHold:= 100H00

o e #Atten: 30 dB Radic Device: BETS

Center 5.23 GHz
#Res BW 430 kHz #VBW 1.3 MHz

Occuplied Bandwidth Total Power 19.4 dBm
36.581 MHz

Transmit Freq Error 36.086 kHz OBW Power 99.00 %
x dB Bandwidth 43.92 MHz x dB -26.00 dB

6:00; 14 PMMar 11, 20T

Measurements |

Swept SA

Channe| Power|

ik

Occupled BW

|

ACP

FPower Stat|

!
N

5
L3

ETATUE
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802.11ac(HT20) band | Low channel

BE Keyeghn Specuem Anshger - Docupied BV

TS PMMAE 31, 20T

Center Freq 5.180000000 GHz Center Freq: 8180000000 GHz Radio Std: Nane
" Trig: Fres Run AvgiHaold:= 1000100

FIFGEimLaw * satten: 3048 Radio Device: BTS

Ref 20.50 dBm

Occupled BW

Ceﬁler 5.18 GHz Sparﬁ) MHz
#Res BW 200 kHz #VEBW 620 kHz Sweep 1ms

Occuplied Bandwidth Total Power 17.9 dBm
17.803 MHz

Transmit Freq Error 62.878 kHz OBW Power 99.00 %
x dB Bandwidth 21.80 MHz xdB -26.00 dB

802.11ac(HT20) band | Middle channel

B Keysght Spertrem Snshyer - Decupied BV

3:30:53 PRMar 31, 21

Fta.d.ln 5td: None

Center Freq 5.200000000 GHz Center Freq: 5.200000000 GHz
. Trig: Fres Run AvgHold:= 100100

“* #Atten: 30 dB Radic Device: BTS
—_—— Swept SA

Ref 20.50 dBm

Channel Power|

ik

| OccupiedBW
| ACP
|
Ceﬁter 5.2 GHz
=Res BW 200 KHz #VBW 620 kHz PowearStat;

Occuplied Bandwidth Total Power 18.2 dBm
17.814 MHz

Transmit Freq Error -54.635 kHz OBW Power 99.00 %
% dB Bandwidth 21.89 MHz x dB -26.00 dB

Ié

Burst Power|

i

o
N

STATUE
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802.11ac(HT20) band I High channel

BE Keyeght TSpecuem Anshger - Docupied BV

i A [N 1584 AT %3302 PHMar 11, 2078 |
Center Freq 5.240000000 GHz Center Freq: 5.240000000 GHz Radio Std; None MEAR|ITHTRAE |
Ty Trig: Fres Run AvglHaold:= 1000100
Radic Device: BTS

Ceﬁler 5.24 GHz
#Res BW 200 kHz #VEBW 620 kHz

Occuplied Bandwidth Total Power 19.2 dBm
17.846 MHz

Transmit Freq Error -51.433 kHz OBW Power 99.00 %
x dB Bandwidth 22.43 MHz xdB -26.00 dB

802.11ac(HT40) band | Low channel

B eyt Spectrem dnalyzer - Occupied B
u ¥ i eI TE 09: 73011 &M apr 1, 2015
Center Freg 5.190000000 GHz Center Freq: 5180000000 GHz Radio 5td: None
e Trig: Fres Run AvgiHold:= 10000
#Atten: 30 dB Radio Device: BTS

Swept SA

Channe| Power|

ik

- Occupied BW
ACP
e ] |
Center 5.19 GHz
=Res BW 430 KHz #VBW 1.3 MHz PowerStat;

Occupied Bandwidth Total Power 18.4 dBm
36.588 MHz

Transmit Freq Error ~1.313 kHz OBW Power 99.00 %
% dB Bandwidth 43.83 MHz x dB -26.00 dB

!
N

5
L3

STATUS
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802.11n(HT40) band | High channel

BE Keyeght Tpectiem Analyper - Dcupied B
i 53 A LR Iy 3L AT [19:37 09 AW A 01, NS
Center Freq 5.230000000 GHz Center Freq: 5.230000000 GHa Radio Std; None Measurements
| Trig: Fres Run AvgiHaold:>100/100
#F GainiLow #Attan: 30 dB Radic Device: BTS

— . — — Swept SA

Ref 20.50 dBm

#Res BW 430 kHz #VEBW 1.3 MHz

Occupled Bandwidth Total Power 18.2 dBm
36.529 MHz

Transmit Freq Error 23.075 kHz OBW Power 99.00 %

x dB Bandwidth 43.63 MHz xdB -26.00 dB
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802.11a band IV Low channel

BE Keyeght Tpectrem Analyzer - Dccupied BV

! A HIE- [N 1154 3 104852 24 A 24, 2015
Center Freg 5. 745000000 GHz Center Freq: 5745000000 GHz Radio Std: None

| Trig: Fres Run AvgiHaold:= 100100
FIF GainiLow #Atten: 20 dB Radic Device: BTS

Ref 10.50 dBm

Center 5.745 GHz
Res BW 220 kHz #VBW 680 kHz

Occuplied Bandwidth Total Power 18.2 dBm

16.683 MHz

Transmit Freq Error -85.513 kHz OBW Power 99.00 %
x dB Bandwidth 22.99 MHz xdB -26.00 dB

802.11a band IV Middle channel

BE Keywght Spectem Ansheer - Doogeed BN
i T i ] [ L1515: 14 BM A 24 1S
Center Freg 5.785000000 GHz Center Freq: B.TBS000000 GHz Radio 5td: None
e Trig: Fres Run RvgiHald:= 100H00
FIF GainiLow #Atten: 20 dB Radic Device: BTS

Swept SA
Ref 10.50 dBm

Channel Power|

i

Qccupled BW
e
| ACP
|
| P ] |
Center 5.785 GHz
#Res BW 220 KHz #VBW 680 kHz PowerStat;

Occuplied Bandwidth Total Power 17.5 dBm
16.671 MHz

Transmit Freq Error -35.086 kHz OBW Power 99.00 %
x dB Bandwidth 21.07 MHz x dB -26.00 dB

!
il 808

5
L3

STATUS
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802.11a band IV High channel

Reference No.: WST20150812008

BE Keyeght Specuem Ansbgger - Docupied B

Center Freg 5.825000000 GHz Center Freq B.E25000000 GHz Radio Std: None
Ty Trig: Fres Run AvgiHaold:> 100100

T sAtten: 20 4B Radio Device: BTS

Ref 10.50 dBm

Center 5.825 GHz

#Res BW 220 kHz #VEW 680 kHz Sweep 1ms

Occupled Bandwidth Total Power 17.6 dBm
16.664 MHz

Transmit Freq Error ~88.499 kHz OBW Power 99.00 %
x dB Bandwidth 21.03 MHz xdB -26.00 dB

L1200 BN A 24, 30

15

802.11n(HT20) band IV Low channel

B Keysght Spectrem dnalyzer - Occupied B
Radio Std: None :

Center Freq 5.745000000 GHz Center Freq: 5.745000000 GHz
(. Trig- Fres Run AvgiHald:= 100H00

* sAtten: 20dB Radic Device: BTS

i
Cen!ter 5.745 GHz
#*Res BW 220 KHz #VBW 680 KHzZ
Occupied Bandwidth Total Power 19.2 dBm
17.827 MHz

Transmit Freq Error -54.24T kHz OBW Power 99.00 %
x dB Bandwidth 22.54 MHz x dB -26.00 dB

D1OER LS PM Ap 24, NS

Swept SA

Channe| Power|

L0

Qccupled BW

|

ACP

Fower Stat|

Ié

Burst Power|

i

o
N

STATUE
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802.11n(HT20) band IV Middle channel

BE Keyeght Tpecuem Anslyger - Docupied B
T : 11158116 PM Apr 24, 2015

Center Freg 5. 785000000 GHz Center Freq: 5.TEH00000 GHz Radio Std: None
" Trig: Fres Run AvgiHaold:>100/100

SFGainiaw — SAtten: 20 dB Radio Devics: BTS

Ref 10.50 dBm

| N
| =y

Occupled BW

Center 5.785 GHz
Res BW 220 kHz #VBW 680 kHz

Occuplied Bandwidth Total Power 18.4 dBm
17.799 MHz

Transmit Freq Error -57.654 kHz OBW Power 99.00 %
x dB Bandwidth 22.02 MHz xdB -26.00 dB

802.11n(HT20) band IV High channel

B Keysght Spertrem Snslyer - Docupied B

i 7 A [y 1084 3 G2:04:20 PM Bgn 24, 2015
Center Freg 5.825000000 GHz Center Freq: B.B25000000 GHz Radio 5td: None
) Trig: Fres Run AvgfHaold:> 100100
#Atten: 20 dB Radic Device: BTS

Swept SA

Channe| Power|

Jikd

Qccupled BW
p—
ACP
== e ] |
Center 5.825 GHz
#=Res BW 220 KHz #VBW 6BO kHz PowerStat;

Occuplied Bandwidth Total Power 17.7 dBm
17.792 MHz

Transmit Freq Error -57.103 kHz OBW Power 99.00 %
x dB Bandwidth 21.98 MHz x dB -26.00 dB

!
N

5
L3

ETATUE




