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Test Result Summary

Clause Test Item Result

Emission Bandwidth (26dB Bandwidth), P

FCC part 15.407 (a) | Minimum Emission Bandwidth (6dB Bandwidth) ass
& 99 Percent Occupied Bandwidth

FCC Part 15.407 (a) | Maximum Conducted Output Power Pass

FCC Part 15.407 (a) Maximum Power Spectral Density (PSD) Pass

FCC Part 15.407 (b) Unwanted Emissions Pass
Radiated Spurious Emissions and Restricted p

15.209/15.205/15.407 | bands of operation ass

Note: Conducted measurements are done according to the procedure given in KDB No. 789033
D02 General UNII Test Procedures New Rules v01r01

The Module is originally certified for FCC with FCC ID: XF6-RS9113DB, with respect to the changes
made to originally certified module Class 2 permissive change has been applied.
Changes made to the originally certified module are listed in the below table.

Application o
40MHz Channel added in the band 5150 MHz to 5250
Redpine Antenna | MHz and band 5725MHz to 5850MHz is covered under
Class Il Part E
Permissive
Change Molex Antenna Additional antenna
Fractus Antenna Additional antenna

Also, to address the test results for the above changes, the original test report 19660146 001 is
been updated to 19660146 002
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List of Test and Measurement Instruments
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Equipment Manufacturer Model Serial Calibration Periodicit Used for
Name Number Due Date y Test Iltems
EMI Test Receiver |~ Rohde & ESU 40 100288 | 23.11.2016 |  Yearly
Schwarz
Broadband Frankonia | ALX-4000 | A%4900- 140062016 |  vearly
Antenna 806
Actve Loop Frankonia LAX-10 | LAX-10-800 | 22.12.2016 | Yearly | Spurious
Broadband Horn Radiated
Frankonia HAX-18 HAX18-802 | 14.03.2017 Yearly Emissions
Antenna
Emission HomM | g | indgren | 116706 | 00107323 | 02.11.2016 |  Yearly
Antenna
Anechoic Frankonia - - - -
Chamber
Antenna -
Spectrum Agilent UsS4119277 Port
Analyser Technologies E44078 2 15.04.2016 Yearly Conducted
Tests
Testing Facilities:
1) TUV Rheinland (India) Private Limited
No. 108, West Wing
Electronic city Phase |
Bangalore — 560100
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General Product Information

Product Function and Intended Use

The RS9113 module integrates a multi-threaded MAC processor with integrated analog peripherals and
support for digital peripherals, baseband digital signal processor, analog front-end, crystal oscillator,
calibration OTP memory, Dual band RF transceiver, Dual-band high-power amplifiers, baluns, diplexers,
diversity switch and Quad-SPI Flash thus providing a fully-integrated solution for embedded wireless
applications. The RS9113 based chips and modules leverage and improve upon Redpine’s proven low
power innovations from Lite-FTM products (RS9110) and provide WLAN 802.11n, BT4.0 and ZigBee
convergence solution for integration into mobile and M2M communication devices. It can connect to a host
processor through SDIO, USB, SPI or UART interfaces.

Ratings and System Details

. 5150 — 5250 MHz
Operating Frequency 5725 _ 5850 MHz
No. of channel Refer page 8, Table 2
Channel Spacing 20 MHz, 40MHz
802.11a 20MHz_UNII3 7.46 dBm
Transmitted Power 802.11n_20MHz_UNII3 7.07 dBm
(Conducted) 802.11n_40MHz_UNII1 6.22 dBm
802.11n_40MHz_UNII3 5.11 dBm
OFDM with
802.11a BPSK,QPSK, 16-QAM,
Modulation 64-QAM
BPSK,QPSK,16-
802.11n QAM,64-0AM
802.11n: MCSO0O, MCS1, MCS2, MCS3, MCS4,
Data Rate MCS5, MCS6, MCS7
802.11a: 6, 9, 12, 18, 24, 36, 48, 54 Mbps
Antenna Type Refer table 2
Number of antenna Refer table 2
Antenna Gain Refer table 2
Supply Voltage 3.0 - 3.6 V DC from host device
Environmental -40°C to +85°C

Test Conditions:
Supply Voltage: 5V DC from USB

Environmental conditions:

Temperature: +23°C RH: 62%
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List of Antenna Used:

Antenna Gain at Antenna
Make Model/Part # 2.4GHz Gainat5 | Type of
(dBi) GHz Antenna
(dBi)

Redpine - 0.99 4.42 Trace

Molex PS-47950-001 3 4.6 External
FR05-S1-NO- .
Fractus 1-004 1.8 4.9 Chip
Table 1
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Test Set-up and Operation Mode

Principle of Configuration Selection
Transmission was enabled with 100% duty cycle on low, mid and high channel.

Test Operation and Test Software
Test software was used to enable the transmission with 100% duty cycle, changing channels
(low/mid/high) and data rates on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment
- None

Countermeasures to achieve EMC Compliance
- None

Test Modes — Data Rates and Modulations
For Radiated spurious emissions, the tests were performed for all data rates and only worst case results

are reported in this report.

Note: Among the 3 antennas listed in table 1, Fractus antenna has highest power level input radiated test.

Hence same power level was used to perform antenna port tests.
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Table of Carrier frequencies:

Frequency

Frequency Band Channel No. (MH2)
5GHz Band — 20MHz Bandwidth Channel List

36 5180

40 5200

5150 — 5250 MHz m 5220

48 5240

149 5745

143 5765

5725 — 5850MHz 157 5785

161 5805

165 5825
5GHz Band — 40MHz Bandwidth Channel List

38 5190

5150 — 5250 MHz 26 230

151 5755

5725 — 5850MHz 159 5705

Table 2
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.10-2013.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable, and the EUT is 3
meters far from the measuring antenna for below 1GHz & The equipment under test (EUT) was placed at
the middle of the 1.5m high turntable, and the EUT is 3 meters far from the measuring antenna for above
1GHz. The turntable was rotated 360" for obtaining the maximum emission. The height of the measuring
antennas was scanned between 1m and 4m, and the antenna rotated to repeat the measurements for
both the horizontal and vertical antenna polarizations. Repeat the measurement steps until the maximum
emissions were obtained. The measurement above 1000MHz was performed by horn antenna. The
measurement below 30MHz was performed by loop antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded.

Semi-anechoic Chamber

3m

A
v

Measuring Receiver /
Spectrum Analyzer

[ y Turntable

[ Pre-Amplifier
EUT | | ‘ ‘

Ground Plane
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Test Results

Emission Bandwidth (26dB) Section 15.407(a)
Result Pass
Test Specification FCC Part 15 Section 15.407(a)

Measurement Bandwidth (RBW) 300 kHz

Test Method:

6dB attenuator

EUT Spectrum
Analyzer

Test Result:

Attenuation (6dB) + cable loss (1dB) of 7dB is included in the results.

Modulation: 802.11n — 40 MHz Channel

Data Rate Frequency EBW OBW
Channel. No (MH2) (MH2) (MH2)
38 5190 96.47 36.72

MCSO0
46 5230 95.72 36.79
38 5190 91.96 36.83

MCS4
46 5230 90.59 36.77
38 5190 91.97 36.99

MCS7
46 5230 91.72 36.84
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Mkr3 5.23899 GHz

Ref 10 dBm Atten 15 dB 28.4 dBm
#Peak o
Log YT
" gf \L
dB/ W P =
Offst W
T . "H!i. '
dg e
Center 5.19 GHz Span 125 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pis)
M arer Trace Type X P Amplitude
1 013 Freq 5.19444 GHz 1,708 dBm
2 (1 Freg 5.14252 GHz -23.14 dBm
3 01 Freq 5.23800 GHz -28.4 dBm

Mkr1 5.18996 GHz

Ref 10 dBm Atten 15 dB -15.77 dBm
#Samp
Log '
10 1A O I I "
Offst [V n |
7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 99.00 %
367214 MHz ¥xdB  -2B.00 dB
Transmit Freq Error 35612 kHz
¥ dB Bandwidth 43.734 MHz*
Data Rate: MCSO Channel Frequency: 5190MHz
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Mkr3 5.27711 GHz
Ref 10 dBm Atten 15 dB 2921 dBm
#Peak o
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#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pis)
M arer Trace Type X P Amplitude
1 (13 Freq 5.22743 GHz 1.341 dBm
2 013 Freq 5.12120 GHz -22.05 dBm
3 01 Freq 527711 GHz -28.21 dBm

Mkr1 5.22996 GHz

Ref 10 dBm Atten 15 dB -14.25 dBm
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dB
Center 3.23 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr  99.00 %
36 TQUB MHE xdB 2600 dB
Transmit Freq Errar 122,947 kHz
# dB Bandwidth 58.337 MHz"
Data Rate: MCSO Channel Frequency: 5230MHz
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Mkr3 5.23723 GHz

Ref 10 dBm Atten 15 dB 29.72 dBm
#Peak
Log JJ(J‘ ¢ q"’g&"— “\\

" B \u
dB/ - .
Offst WMW R P
:lB WW M

Center 5.19 GHz Span 125 MHz
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Transmit Freq Errar 99163 kHz
# dB Bandwidth 40844 MHz*
Data Rate: MCS4 Channel Frequency: 5190MHz
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Mkr3 5.27561 GHz
Ref 10 dBm Atten 15 dB -28.3 dBm
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#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pis)
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1 01 Freg 523382 GHz 1.793 dBm
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Ref 10 dBm Atten 15 dB -16.33 dBm
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#Res BW 1 MHz #VBW 3 MH:z Sweep 9.99 ms (1000
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36 ??22 MHE xdB  -26.00dB
Transmit Freq Error 89.564 kHz
¥ dB Bandwidth 49277 MHz"
Data Rate: MCS4 Channel Frequency: 5230MHz
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Data Rate: MCS7

Channel Frequency: 5190MHz
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Mkr3 5.27586 GHz
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Data Rate: MCS7 Channel Frequency: 5230MHz
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6dB Bandwidth
Result

Test Specification

Measurement Bandwidth (RBW)

Test Method:

A_ TUVRheinland®

FCC Part 15 Section 15.407(e)

100 kHz

Section 15.407(e)
Pass

6dB attenuator
EUT Spectrum
Analyzer
Test Result:
Attenuation (6dB) + cable loss (1dB) of 7dB is included in the results.
Modulation: 802.11a — 20MHz Channel
Data Rate Frequency 6dB oBwW
Channel. No Bandwidth
(Mbps) (MHz) (MHz2) (MHz)
149 5745 16.60 16.54
6
165 5825 16.57 18.27
” 149 5745 16.51 16.61
165 5825 16.54 18.41
149 5745 16.51 16.87
54
165 5825 16.57 18.57
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Mkr3 5.75333 GHz
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Data Rate: 6 Mbps

Channel Frequency: 5745MHz
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Mkr3 5.83330 GHz
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Data Rate: 6 Mbps Channel Frequency: 5825MHz
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Mkr3 5.75327 GHz
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Data Rate: 24 Mbps Channel Frequency: 5745MHz
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Mkr3 5.83327 GHz
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Data Rate: 24 Mbps Channel Frequency: 5825MHz
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Mkr3 5.75327 GHz
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Data Rate: 54 Mbps Channel Frequency: 5745MHz
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Occupied Bandwidth Occ BWY % Pwr  99.00 %
18 5685 MHz xdB  -26.00 dB
Transmit Freq Error -452.713 kHz
¥ dB Bandwidth 39.961 hMHz*

Data Rate: 54 Mbps

Channel Frequency: 5825MHz

Test Report No.: 19660146 002
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Modulation: 802.11n — 20MHz Channel

Data Rate Frequency EBW OBW
Channel. No (MHz2) (MH2) (MH2)
149 5745 17.74 17.91

MCSO
165 5825 17.77 19.35
149 5745 17.77 17.86

MCS4
165 5825 17.74 19.27
149 5745 17.77 17.90

MCS7
165 5825 17.74 19.84

Test Report No.: 19660146 002 Date: 05.04.2016 Page 24 of 75
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Mkr3 5.75387 GHz

Ref 10 dBm Atten 15 dB -15.45 dBm
Peak
1
0’ S N ]
i g T ¥ —-llr TR T
dB/
Offst - N,
7 i LT T
dB
Center 5.745 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
M arer Trace Type X Pz Amplitude
1 (1 Freq 574402 GHz -0.745 dBm
z (1 Freq 573513 GHz -15.07 dBm
3 (1 Freq 575357 GHz -15.45 dBm
Mkr1 5.74496 GHz
Ref 10 dBm Atten 15 dB -19.19 dBm
#Samp
Log -
10 In
dB/ NS
Uff!l [ T | 1
7 , 1 Uk
dB
Center 5.745 GHz Span 60 MHz

#Res BW 300 kHz

#VBW 1 MHz Sweep 9.99 ms (1000

Occupied Bandwidth

Ccc BYW % Pur 99.00 %
17.9135 MHz xdB  -26.00d8
-27.232 kHz
31.629 MHz*

Transmit Freq Error

% dB Bandwidth

Data Rate: MCSO

Channel Frequency: 5745MHz

Test Report No.: 19660146 002
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Mkr3 5.83390 GHz

Ref 10 dBm Atten 15 dB -10.94 dBm
Peak 1
Log : oA R ;
10 e ——4 e
dB/ Wﬁ
7
dB
Center 5.825 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
bl arher Trace Type X Pois Amplitude
1 (1 Frag 582273 GHz -4.519 dBm
2 (1 Frag 581612 GHz -10.42 dBm
3 (1 Freg 583380 GHz -10.94 dBm

Mkr1 5.82496 GHz

Ref 10 dBm Atten 15 dB -12.66 dBm
#Samp ] |
10 Ll | -
I [N T -
dB/ .
Offst ! ! .
7
dB
Center 5.825 GHz Span 60 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BV % Pur 39.00 %
19 3521 MHz ¥»dB  -26.00 dB
Transrmit Freg Error -092 353 kHz
¥ dB Bandwidth 41.485 MHz"
Data Rate: MCSO Channel Frequency: 5825MHz

Test Report No.: 19660146 002 Date: 05.04.2016 Page 26 of 75
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Mkr3 5.75390 GHz

Ref 10 dBm Atten 15 dB -15.2 dBm
Peak
0 : I :
dB/ v
Offst i b,
7 s el
dB
Center 5.745 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
bl arher Trace Type X Pois Amplitude
1 (1 Frag 5749622 GHz -2.637 dBm
2 (1 Freg 573613 GHz -15.13 dBm
3 (1 Frag 575380 GHz -15.2 dBm

Mkr1 5.74496 GHz
Ref 10 dBm Atten 15 dB -19.99 dBm
#Sampp
Log
10
dB/ |

Offst , ,
7 il

dB ! I T

Center 5.745 GHz Span 60 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000

Occupied Bandwidth Occ BYW % Pur 99.00 %
17.8591 MHz wdB  -26.00 dB

Transmit Freq Error -23.743 kHz
% dB Bandwidth 24397 MHz*

Data Rate: MCS4 Channel Frequency: 5745MHz

Test Report No.: 19660146 002 Date: 05.04.2016 Page 27 of 75



A TUVRheinland®

www.tuv.com

Mkr3 5.83387 GHz

Ref 10 dBm Atten 15 dB -10.45 dBm
Peak 1
Lo 3 4
10 9 i il sl Wm«&w,
dB/
Offst e Yy
7
dB
Center 5.825 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pis)
hl aeer Trace Type X Ais Amplitude
1 (1 Frag 582987 GHz -4.19 dBm
2 (1 Frag 581612 GHz -10.22 dBm
2 (1 Frag 583387 GHz -10.45 dBm

Mkr1 5.82496 GHz

Ref 10 dBm Atten 15 dB -17.11 dBm
#Samp |
10 GF'“J T
. | =
dB/
Offst L 1
7 ] T
dB
Center 5.825 GHz Span 60 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYY % Puwr 93.00 %
19 2651 MHz xdB  -26.00 dB
Transmit Freq Error -499 295 kHz
¥ dB Bandwidth 35.374 MHz*
Data Rate: MCS4 Channel Frequency: 5825MHz

Test Report No.: 19660146 002 Date: 05.04.2016 Page 28 of 75
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Mkr3 5.75390 GHz

Ref 10 dBm Atten 15 dB -15.16 dBm
Peak
-od : T A
10 4 SN - j\ s by o
dB/
Offst A ,
N T e Rl
dB
Center 5.745 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
M arcer Trace Type X Pz Amplitude
1 (1 Frag 574505 GHz -2.234 dBm
z (1 Frag 573613 GHz -14.61 dBm
3 (1 Freq 575390 GHz -15.16 dBm

Mkr1 5.74496 GHz
Ref 10 dBm Atten 15 dB -14.83 dBm
#Samp
Log
10
dB/
Offst
7
dB

Center 5.745 GHz Span 60 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000

Occupied Bandwidth Occ BW % Pwr  99.00 %
17.9013 MHz xdB -26.00 dB

Transmit Freq Error 24 934 kHz
¥ dB Bandwidth 24541 MHz*

Data Rate: MCS7 Channel Frequency: 5745MHz

Test Report No.: 19660146 002 Date: 05.04.2016 Page 29 of 75
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Mkr3 5.83387 GHz

Ref 10 dBm Atten 15 dB 9.267 dBm
Peak 1
0’ frmspomanafonnpi el g
dB/f d
Offst posstpre Mty
7
dB
Center 5.825 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
hd anecer Trace Twpe X Pz Amplitude
1 (1 Freq 582255 GHz -2676 dBm
2 (1 Freq 551513 GHz -10.33 dBm
3 (1 Freq 583357 GHz -9.267 dBm
Mkr1 5.82496 GHz
Ref 10 dBm Atten 15 dB -17.82 dBm
#Samp | |
1u ] T T 'l T “
3 T =
dB/
Offst e
7 I T 1
dB
Center 5.825 GHz Span 60 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Oce BW % Pur 99.00 %
19.8429 MHz <dB 250005
Transmit Freq Error -414.230 kHz
¥ dB Bandwidth 39.052 MHz*

Data Rate: MCS7

Channel Frequency: 5825MHz

Test Report No.: 19660146 002
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Modulation: 802.11n — 40MHz Channel

6 dB
Data Rate Channel. No Fr?&l:_g;cy Bandwidth &?_IVZV)
(MHz)
151 5755 -36.49 36.73
MCSO0
159 5795 -36.52 37.18
151 5755 -36.52 36.83
MCS4
159 5795 -36.52 37.19
151 5755 -36.49 36.95
MCS7
159 5795 -36.49 37.04
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Mkr2 5.77326 GHz

Ref0 dBm Atten 5 dB -20.6 dBm
#Peak N
Log E . , o g F
m ] F b "“""“"‘rur i >
dB/ _"'r
?ﬂ’t T \Wm
dB
Center 5.755 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.99 ms (2000 pis)
ELCT Trace Type X P Amplitude

1 11 Freq 575916 GHz 1464 dBm

i 1 Freg 577326 GHz 206 dBm

3 1 Freqg 572677 GHz 2062 dBm

Mkr1 5.75496 GHz

Ref 10 dBm Atten 15 dB -20.12 dBm
#Samp
Log
10 Nl L
dB/ I ' ",
Offst W IHWW
[
dB
Center 5.755 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Puwr 599.00 %
36.7295 MHz ¥xdB  -26.00 dB
Transmit Freq Error 203,497 kHz
¥ dB Bandwidth 56.543 MHz™
Data Rate: MCSO Channel Frequency: 5755MHz
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Mkr3 5.77677 GHz

Ref0 dBm Atten 5 dB -15.42 dBm
#Peak j P . L
Log ?HWL' et e e
10
dB/ b ““Wr‘ e
Offst
7
dB
Center 5.795 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.99 ms {2000 pts)
M arcer Trace Type X Pz Amplitude
1 (1) Freq £ 70838 GHz -5.067 dBm
2 (1) Freq 521320 GHz -14.88 dBm
3 (1) Freq §TTETT GHz -15.42 dBm
Mkr1 5.79496 GHz
Ref 10 dBm Atten 15 dB -15.88 dBm
#Sampp
Log
10 :
aB1-> [
Offst !
7
dB
Center 5.795 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BWY % Pwr  99.00 %
37.1779 MHz xdB  -26.00 dB
Transmit Freg Errar 102128 kHz
¥ dB Bandwidth 59.963 MHz*
Data Rate: MCSO Channel Frequency: 5795MHz
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Mkr3 5.73677 GHz

Ref0 dBm Atten 5 dB -19.56 dBm
#Peak 1
Lo 1 o N * —
1|]g - Ay qu}lmeuﬂ%h—; N pp——
dB/ ‘J I‘
Offst W =l
7
dB
Center 5.755 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.99 ms {2000 pts)
M adeer Trace Type X Pis Amplitude
1 11 Freq 576060 GHz -13.19 dBm
2 1 Freq 77320 GHz -19.81 dBm
3 (1 Freq S 73677 GHz 1956 dBm

Mkr1 5.75496 GHz

Ref 10 dBm Atten 15 dB -17.87 dBm
#Samp
Log - N .
10 P
dB/ > W
[)
dB
Center 5.755 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Oce BW % Pur 99.00 %
36.8285 MHz ¥xdB  -26.00 dB
Transmit Freq Errar 49.043 kHz
¥ dB Bandwidth 58.367 MHz"
Data Rate: MCS4 Channel Frequency: 5755MHz
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Mkr3 5.77677 GHz

Ref0 dBm Atten 5 dB -14.74 dBm
#PEHK E JURF FITRF T A [TF v -Q o d T F
Log "%"“‘" R I A D
10 T
dB/  feiwmeliiohimar’ g oot
Offst
7
dB
Center 5.795 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.99 ms {2000 pis)
M adeer Trace Type X Pis Amplitude
1 (1 Freq 550024 GHz -7.56 dBm
2 (1 Freq 551328 GHz -14.08 dBm
2 (1 Freq 577677 GHz -14.74 dBm

Mkr1 5.79496 GHz

Ref 10 dBm Atten 15 dB -13.43 dBm
#Samp
Log A
'"] . T '|| AL L LI LI T
dB/~ Wil
Offst LA 1
7
dB
Center 5.795 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Oce BW % Pur 33.00 %
37.1878 MHz ¥xdB  -26.00 dB
Transmit Freq Error B1.671 kHz
¥ dB Bandwidth 53 644 MHz®
Data Rate: MCS4 Channel Frequency: 5795MHz

Test Report No.: 19660146 002 Date: 05.04.2016 Page 35 of 75
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Ref0 dBm

Atten 5 dB

Mkr3 5.73677 GHz
-18.47 dBm

#Peak

Log

Lk gl
W

?,H

W*WMH%

10
dB/

\

Offst

i

-

dB

Center 5.755 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.99 ms (2000 pts)
I ancer Trace Twpe X Pois Amplitude
1 1 Freq §.75661 GHz -12.89 dBm
) (1 Freq 5 77526 GHz -15.35 dBm
] 1 Freq 573677 GHz -12.47 dBm
Mkr1 5.75496 GHz
Ref 10 dBm Atten 15 dB -14.43 dBm
#Samp
Log
0 AT
dB/ ' IW
[

dB

Center 5.755 GHz
#Res BW 1 MHz

Transmit Freq Errar
¥ dB Bandwidth

Occupied Bandwidth

Span 60 MHz
H#VBW 3 MHz Sweep 9.99 ms (1000
Oco BYWY % Puwer 99.00 %
36 9465 MHZ ¥»dB  -26.00 dB
104.337 kHz
49 515 MHz™

Data Rate: MCS7

Channel Frequency: 5755MHz

Test Report No.: 19660146 002
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Mkr3 5.77677 GHz

Ref0 dBm Atten 5 dB -13.54 dBm
#Peak 3 o E
N Lo gl s peitaille | ol YR RErT| R W ]
Lﬂg PR T % bl e ol
10
dB/ M iRl di
Offst
7
dB
Center 5.795 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.99 ms {2000 pis)
bl arher Trace Type X Pois Amplitude

1 (1 Frag 5.79907 GHz -6.062 dBm

2 (1 Frag 581326 GHz -12 67 dBm

3 (1 Frag 577677 GHz -13.54 dBm

Mkr1 5.79496 GHz
Ref 10 dBm Atten 15 dB -16.64 dBm
#Samp
Log i
10 ] T
dB/ ] rﬁ* :
Offst T
7
dB

Center 5.795 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000

Occupied Bandwidth Occ BW % Pwr 99.00 %
37.0439 MHz ndB 25,00 dB

Transmit Freq Errar 149,395 kHz
¥ dB Bandwidth 58.652 MHz™

Data Rate: MCS7 Channel Frequency: 5795MHz
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Maximum conducted output power Section 15.407(a)
Result Pass

Test Specification FCC Part 15 Subpart E

Measurement Bandwidth (RBW) 1 MHz

Requirement For the band 5.15-5.25 GHz, the maximum conducted output power over

the frequency band of operation shall not exceed the lesser of 50 mW or
4dBm + 10log B, where B is the 26- dB emission bandwidth in MHz

Test Method:

6dB attenuator

EUT Spectrum
Analyzer

Test Result:

Attenuation (6dB) + cable loss (1dB) of 7dB is included in the results.

Modulation: 802.11a — 20MHz Channel

Data Rate Frequency Output power Limit Margin
(Mbps) | Channel No. (MHz) (dBm) (dBm) (dB)

6 149 5745 3.21 30.00 -26.79

165 5825 7.46 30.00 -22.54

24 149 5745 3.25 30.00 -26.75
165 5825 7.37 30.00 -22.63

54 149 5745 3.24 30.00 -26.76
165 5825 7.35 30.00 -22.65

Test Report No.: 19660146 002 Date: 05.04.2016 Page 38 of 75
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Ch Freq

Channel Power

A TUVRheinland®

Trig  Free

Averages: 100

Ref 10 dBm Atten 15 dB

#hvg

Log

10

———

dB/

Offst

[

dB

Center 5.745 GHz
#Res BW 1 MHz

#VBW 3 MHz

Channel Power

3.21 dBm /16.5000 MHz

Data Rate: 6Mbps

= e =
S.0.5 A2

Ch Freg

Channel Power

Sweep 19.98 ms (1000

Fower Spectral Density

-68.96 dBm/Hz

Span 30 MHz

Channel Frequency: 5745MHz

Trig  Free

Averages: 100

Ref 10 dBm Atten 15 dB

#hvg

Log L=

10

dB/

Offst

i

dB

Center 5.825 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz

Sweep 19.98 ms (1000

Channel Power

7.46 dBm /18.4000 MHz

Fower Spectral Density

-65.19 dBm/Hz

Data Rate: 6Mbps

Channel Frequency: 5825MHz

Test Report No.: 19660146 002 Date: 05.04.2016
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Ch Freg . iHz Trig  Free

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB

#hvg

Log

10 v ~

dB/f el s

Offst

i

dB

Center 5.745 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
3.25dBm /16.5000 MHz -68.93 dBm/Hz

Data Rate: 24Mbps Channel Frequency: 5745MHz

Ch Fre q 5.825 GHz Tri i Free

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB

#hvg

Lug {J"’ e il "‘\.\

10 — ‘\.‘W_W

dB/

Offst

7

dB

Center 5.825 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
/.37 dBm /18.4000 MHz -65.28 dBm/Hz

Data Rate: 24Mbps Channel Frequency: 5825MHz

Test Report No.: 19660146 002 Date: 05.04.2016 Page 40 of 75
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Ch Freg : 7 Trig  Free

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB

#hvg

Log - N

10 i

dB/ an-"“"""-' D

Offst

7

dB

Center 5.745 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density

3.24 dBm /16.5000 MHz -68.94 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5745MHz
T 5.825 GH:z Trig  Free

Channel Power Averages: 100

Ref 10 dBm Aften 15 dB

#Rvg

Lng /..-v"_ i "‘M._‘\

10 — A S

dB/

Offst

7

dB

Center 5.825 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density

7.35dBm /18.4000 MHz -65.30 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5825MHz

Test Report No.: 19660146 002 Date: 05.04.2016 Page 41 of 75
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Modulation: 802.11n — 20 MHz Channel

Output - .
Data Rate Frequency Limit Margin
Channel No. ower
(Mbps) (MHz) '(’dBm) (dBm) (dB)
149 5745 2.43 30.00 -27.57
MCS0
165 5825 6.68 30.00 -23.32
149 5745 2.42 30.00 -27.58
MES4 165 5825 7.07 30.00 -22.93
149 5745 2.65 30.00 -27.35
MCS7
165 5825 6.76 30.00 -23.24

Ch Freqg 5.745 GHz Trig  Free

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB

#RAvg

Log - .

10 ;"’! \\‘

Offst

7

dB

Center 5.745 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
243 dBm [/17.8000 MHz -70.07 dBm/Hz

Data Rate: MCSO Channel Frequency: 5745MHz
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Ch Freg iHz Trig  Free

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB

#hvg

Log h—

10 — il

dB/

Offst

7

dB

Center 5.825 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
6.68 dBm /19.4000 MHz -66.20 dBm/Hz

Data Rate: MCSO Channel Frequency: 5825MHz

Ch Freqg 5.745 GHz Trig  Free

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB

#Avg

Log |

10 ;_J \‘\

dB/ [ e

Offst

7

dB

Center 5.745 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
2.42dBm [/17.8000 MHz -70.08 dBm/Hz

Data Rate: MCS4 Channel Frequency: 5745MHz
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Ch Freq

Channel Power

Averages: 100

A TUVRheinland®

Trig  Free

Ref 10 dBm

Atten 15 dB

#hvg

|

Log

10 —

dB/

Offst

[)

dB

Center 5.825 GHz
#Res BW 1 MHz

Channel Powier

7.07 dBm /19.4000 MHz

#VBW 3 MHz Sweep 19.98 ms (1000

Fower Spectral Density

-65.

Span 30 MHz

81 dBm/Hz

Data Rate: MCS4

Ch Freg

Channel Power

[
5.745 GHz

Channel Frequency: 5825MHz

Averages: 100

Trig  Free

Ref 10 dBm

Atten 15 dB

#hvg

Log

10 7

dB/ [

Offst

i

dB

Center 5.745 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000

Channel Power

Fower Spectral Density

2.65dBm /17.8000 MHz -69

.86 dBm/Hz

Data Rate: MCS7

Channel Frequency: 5745MHz

Test Report No.: 19660146 002

Date: 05.04.2016
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Channel Power Averages: 100

Ref 10 dBm Atten 15 dB
#hvyg
Log L= -
7
10 ——— R
dBf
Offst
7
dB
Center 5.825 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
6.76 dBm /19.4000 MHz -66.12 dBm/Hz
Data Rate: MCS7 Channel Frequency: 5825MHz

Modulation: 802.11n — 40 MHz Channel

Output - .
Data Rate Frequency Limit Margin
Channel No. power
(MHz) (dBm) (dBm) (dB)
38 5190 6.13 30.00 -23.87
MCSO 46 5210 6.07 30.00 -23.93
151 5755 0.86 30.00 -29.14
159 5795 5.11 30.00 -24.89
38 5190 5.95 30.00 -24.05
MCS4 46 5210 6.17 30.00 -23.83
151 5755 0.85 30.00 -29.15
159 5795 5.09 30.00 -24.91
38 5190 6.11 30.00 -23.89
MCS7 46 5210 6.22 30.00 -23.78
151 5755 0.80 30.00 -29.20
159 5795 5.05 30.00 -24.95
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Ref 10 dBm Atten 15 dB

#RAvg

Log . .

10 ] "-.

dB/f e i ) N

Ofist [

7

dB

Center 5.19 GHz Span 80 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
6.13 dBm [/36.5000 MHz -69.49 dBm/Hz

Data Rate: MCSO Channel Frequency: 5190MHz

Ref 10 dBm Atten 15 dB

#hvg

Log P

10 ] N

dB/f il _— - _

Offst [

7

dB

Center 5.23 GHz Span 80 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density

6.07 dBm [/36.5000 MHz -69.55 dBm/Hz
Data Rate: MCSO Channel Frequency: 5230MHz
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Ref 10 dBm Aften 15 dB

#Bvyg

Log j— —

1u it

dB/ Wi "~

Offst

i

dB

Center 5.755 GHz Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz  Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
0.86 dBm /37.0000 MHz -74.82 dBm/Hz

Data Rate: MCSO Channel Frequency: 5755MHz

Ref 10 dBm Atten 15 dB

#RAvqg

Log - 4 —

10 7 N

dB/ [

Offst

i

dB

Center 5.795 GHz Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density

5.11 dBm /37.0000 MHz -70.57 dBm/Hz
Data Rate: MCSO Channel Frequency: 5795MHz
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Ref 10 dBm Aften 15 dB

#Bvyg

Ll:lg I ¥

10 i 1'1\

dB/ . e v

Offst

i

dB

Center 5.19 GHz Span 80 MHz

#Res BW 1 MHz #VBW 3 MHz  Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
5.95dBm /36.5000 MHz -69.67 dBm/Hz

Data Rate: MCS4 Channel Frequency: 5190MHz

Ref 10 dBm Atten 15 dB

#Avg

Log G .

10 i )

dBf JR — R W

Offst |

i

dB

Center 5.23 GHz Span 80 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density

6.17 dBm [/36.5000 MHz -69.46 dBm/Hz
Data Rate: MCS4 Channel Frequency: 5230MHz
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Ref 10 dBm Atten 15 dB

#RAvg

Log — —

10 =

dB/ 7 L

Offst [ ]

i

dB

Center 5.755 GHz Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz  Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
0.85dBm /37.0000 MHz -74.83 dBm/Hz

Data Rate: MCS4 Channel Frequency: 5755MHz

Ref 10 dBm Atten 15 dB

#hvg

Lﬂg k1 bt ==

10 = .

dB/ [

Offst

7

dB

Center 5.795 GHz Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
5.09dBm /37.0000 MHz -70.99 dBm/Hz

Data Rate: MCS4 Channel Frequency: 5795MHz
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Ref 10 dBm Atten 15 dB

#RAvg

Log o

10 / \

dBulr _...._.r'r “"“""'“hhu--u-_. -

Offst [

7

dB

Center 5.19 GHz Span 80 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
6.11 dBm /36.5000 MHz -69.51 dBm/Hz

Data Rate: MCS7 Channel Frequency: 5190MHz

Ref 10 dBm Atten 15 dB

#Avg

Lﬂg O

10 / \

dB/ [ P e v

Offst

7

dB

Center 5.23 GHz Span 80 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density

6.22 dBm [/36.5000 MHz -69.41 dBm/Hz
Data Rate: MCS7 Channel Frequency: 5230MHz
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Ref 10 dBm Atten 15 dB

#RAvg

Log — —

10 k' AR M

dB/ i N

Offst [~ ]

7

dB

Center 5.755 GHz Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
0.80dBm /37.0000 MHz -74.88 dBm/Hz

Data Rate: MCS7 Channel Frequency: 5755MHz

Ref 10 dBm Atten 15 dB

#Avg

Lﬂg < =

10 -{HJ 'r__‘"\-

dB/

Offst

7

dB

Center 5.795 GHz Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density

2.05dBm /37.0000 MHz -70.63 dBm/Hz
Data Rate: MCS7 Channel Frequency: 5795MHz
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Maximum Power Spectral Density Section 15.407 (a)
Result Pass
Test Specification FCC Part 15 Section 15.407 (a)

Requirement the peak power spectral density shall not exceed 4 dBm in any 1-MHz band

Note: Though the rule refers to “peak power spectral density”, the intent is to measure the maximum value
of the time average of the power spectral density measured during a period of continuous transmission.

Test Method:

6dB attenuator

EUT Spectrum
Analyzer

Test Result:

Attenuation (6dB) + cable loss (1dB) of 7dB is included in the results.

Modulation: 802.11a

Data Rate Channel No. Frequency PSD Limit Margin
(Mbps) (MHz) (dBm) (dBm) (dB)

6 149 5745 -6.96 30.00 -36.96

165 5825 -2.80 30.00 -32.80

o4 149 5745 -7.23 30.00 -37.23
165 5825 -3.15 30.00 -33.15

54 149 5745 -7.27 30.00 -37.27
165 5825 -2.95 30.00 -32.95
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Ref0 dBm

Atten 5 dB

Mkr1 5.74688 GHz
£.96 dBm

#Avg
Log

10
dB/

Offst
7

dB "

PAvg
100

W1 52
S3 FC

Center 5.745 GHz
#Res BW 1 MH=z

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps

Channel Frequency: 5745MHz

Ref4 dBm

Atten 10 dB

Mkr1 5.82339 GHz
-2.801 dBm

#hvg

Log —

10 /
dB/

Offst
7

dB et

PAvg
100

W1 52
83 FC

Center 5.825 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps

Channel Frequency: 5825MHz
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Ref 0 dBm
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-71.234 dBm
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dB/

Offst

dB

PAvg
100
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Center 5.745 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pis)

Data Rate: 24Mbps

Channel Frequency: 5745MHz

Ref4 dBm
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Mkr1 5.82375 GHz
3.154 dBm
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Log
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dB/

/
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T

dB

PAvg
100

W1 52
53 FC

Center 5.825 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 24Mbps

Channel Frequency: 5825MHz
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Mkr1 5.74375 GHz
Ref0 dBm Atten 5 dB -7.269 dBm
#M’g 1
Lug - W&MM

i / \
o / \

L S

PAvg
100
W1 S2
S3 FC

Center 5.745 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pis)

Data Rate: 54Mbps Channel Frequency: 5745MHz

Mkr1 5.82351 GHz

Ref4 dBm Atten 10 dB -2.954 dBm
#hvg 1
Log WWWZ*-\MMM

. / \
o || .

dB et SLg e

Phvg
100
W1 s2
S3 FC
AR
Center 5.825 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Data Rate: 54Mbps Channel Frequency: 5825MHz
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Modulation: 802.11n

Data Rate Frequency PSD Limit Margin
Channel No. (MH2) (dBm) (dBm) (dB)

149 5745 -8.36 30.00 -38.36

MCSO0
165 5825 -3.35 30.00 -33.35
149 5745 -8.25 30.00 -38.25
MeS4 165 5825 -3.47 30.00 -33.47
149 5745 -7.99 30.00 -37.99

MCS7
165 5825 -3.69 30.00 -33.69

Mkr1 5.74640 GHz
Ref0 dBm Atten 5 dB 8.357 dBm
#ﬁ\fg 1

Log i s -
10 E R

dB/ /] i

A \

dB WM,,J S

PAvg
100
W1 S2
S3 FC

Center 5.745 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCSO Channel Frequency: 5745MHz
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Offst
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Center 5.825 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: MCSO

Channel Frequency: 5825MHz
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Log
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10 Fi
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PAvg
100
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Center 5.745 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: MCSO

Channel Frequency: 5745MHz
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Ref4 dBm

Atten 10 dB

Mkr1 5.82661 GHz
-3.467 dBm
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Log
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ST Py Rt il
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Offst
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Center 5.825 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pis)

Data Rate: MCSO

Channel Frequency: 5825MHz

RefD dBm
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-7.992 dBm
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Log
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dB/ /
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100
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Center 5.745 GHz
#Res BW 1 MHz
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#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCSO

Channel Frequency: 5745MHz
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Ref4 dBm Atten 10 dB

Mkr1 5.82369 GHz
-3.691 dBm

#Avg
Log

P—— i ot s} P itk S an s L P Ly gheioe

;
by i

dB

PAvg
100

W1 52
583 FC

Center 5.825 GHz
#Res BW 1 MHz

Span 30 MHz
#VBW 3 MHz Sweep 19.98 ms (1000 ptis)

Data Rate: MCSO

Modulation: 802.11n — 40 MHz Channel

Channel Frequency: 5825MHz

Data Rate Frequency PSD Limit Margin
Channel No. (MHz2) (dBm) (dBm) (dB)

38 5190 -7.66 17.00 -24.66

MCSO 46 5230 -8.21 17.00 -25.21
151 5755 -8.10 30.00 -38.10

159 5795 -2.09 30.00 -32.09

38 5190 -8.58 11.00 -19.58

MCS4 46 5230 -7.78 11.00 -18.78
151 5755 -6.34 30.00 -36.34

159 5795 -0.96 30.00 -30.96

38 5190 -8.16 11.00 -19.16

MCS7 46 5230 -7.98 11.00 -18.98
151 5755 -6.13 30.00 -36.13

159 5795 -0.21 30.00 -30.21
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Mkr1 5.18618 GHz
Ref 10 dBm Atten 15 dB -1.664 dBm
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#Res BW 1 MHz H#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCSO Channel Frequency: 5190MHz
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dB/ DU DN P A I
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Center 5.23 GHz Span 125 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Data Rate: MCSO Channel Frequency: 5230MHz
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Mkr1 5.75901 GHz
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53 FC
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Center 5.755 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.99 ms (2000 pts)

Data Rate: MCSO Channel Frequency: 5755MHz
Mkr1 5.80090 GHz

Ref6.98 dBm Atten 5 dB -2.094 dBm
#Peak
Log
10
dB/ l

gy i

M1 52
S3 FC
AA
Center 5.795 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.99 ms (2000 pts)

Data Rate: MCSO Channel Frequency: 5795MHz
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#VBW 300 kHz  Sweep 19.99 ms (2000 pts)

Data Rate: MCS4

Channel Frequency: 5795MHz
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Radiated Spurious Emissions,
Restricted bands of operation and

Unwanted Emission Section 15.209 /15.205/15.407 (b) (6)
Result Pass

FCC Part 15 Section 15.209

Test Method ANSI C63.10-2013

Measurement Location Semi Anechoic Chamber

Measuring Distance 3m

Detection QP for frequency below 1GHz, Peak/Average for frequency above
1GHz

Should Comply with the limits stated in the below table.

Test Specification

Requirement

Limit for Radiated Emission of Section 15.2009:

Frequency Field strength Field strength Distance of
(MHz) (uV/m) (dBuVv/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 — 1.705 24000/F(kHz) 33.80 — 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * the limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds
To 88,50 — 53.80, 53.80 — 43.00 and 49.5dBuV/m at 3m range by extrapolation calculation and
The measurement of loop antenna

The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9—90 kHz, 110-490 kHz and above 1000
MHz Radiated emission limits in these three bands are based on measurements employing an
average detector.
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Test results:

For frequencies Range 9 kHz — 1 GHz

No emissions were found in this frequency range.

For Frequencies above 1 GHz — 40 GHz

A_ TUVRheinland®

Emissions were found worst at data rate 54Mbps & MCS?7, test result for same are reported below.

Note: No harmonics emissions were found.

802.11a: Channel Bandwidth - 20MHz; Data rate - 54 Mbps; Antenna - Fractus

Frequency Chl\?grllel Frequency Polarization Stlr:ieildth Limit Margin
Bands Frequency (MHz) (dBuVQ/]m) (dBuV/m) (dB)
5150 (Pk) 70.46 74 -3.54
5150 (Av) Vertical 48.64 54 -5.36
5180 (Pk) 107.45 * -
36 5180 (Av) 96.71 * -
(5180MHz) | 5150 (Pk) 69.27 74 -4.73
5150 (Av) Horizontal 44.95 54 -9.05
5180 (Pk) 104.25 * -
5150-5250 5180 (Av) 93.54 * -
(UNII -1) 5200 (Pk) Vertical 108.21 * -
40 5200 (Av) ertica 97.89 * -
(5200MH2) [ 5200 (Pk) _ 105.68 * -
Horizontal
5200 (Av) 95.14 * -
5240 (Pk) _ 107.98 * -
48 5240 (Av) Vertical 97.68 : i
(5240MHz) | 5240 (Pk) _ 106.12 * -
5240 (Av) | orizontal 95.89 * -
5715 (Pk) 64.54 68.23 -3.69
5725 (Pk) Vertical 72.09 78.23 -6.14
5745 (Pk) 101.24 * -
149 5745 (Av) 90.9 * -
(5745MH2) ™5715 (Pk) 60.53 68.23 77
5725 (Pk) Horizontal 67.81 78.23 -10.42
5745 (Pk) 97.49 * -
5725-5850 5745 (Av) 86.87 * -
(UNII - 3) 5785 (Pk) Vertical 103.98 * -
157 5785 (AV) ertica 93.25 * -
(5785MHz) | 5785 (Pk) Horizontal 99.98 * -
5785 (Av) 89.45 * -
5825 (Pk) 104.07 * -
165 5825 (Av) Vertical 93.47 * -
(5825MHz) | 5850 (Pk) 70.41 78.23 -7.82
5860 (Pk) 64.73 68.23 -35
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5825 (Pk) 100.13 * -
5825 (Av) Horizontal 89.47 * -
5850 (Pk) 67.47 78.23 -10.76
5860 (Pk) 60.52 68.23 -7.71
* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector
802.11n: Channel Bandwidth - 20MHz; Data rate - MCS7; Antenna - Fractus
Channel Field - .
Frequency Frequency o Limit Margin
Bands Freyt?é/ncy (MHz) | Polarization (f‘jtéi@?ﬂ) @Buv/im) | (dB)
5150 (Pk) 69.18 74 -4.82
5150 (Av) Vertical 50.39 54 -3.61
5180 (Pk) 107.25 * -
36 5180 (Av) 97.17 * -
(5180MHz) 5150 (Pk) 67.25 74 -6.75
5150 (Av) Horizontal 48.61 54 -5.39
5180 (Pk) 103.62 * -
5150-5250 5180 (Av) 93.56 * -
(UNII -1) 5200 (Pk) . 107.98 * -
40 5200 (Av) Vertical 97.56 * -
(5200MHz) 5200 (Pk) Horizontal 105.54 * -
5200 (Av) 94.86 * -
5240 (Pk) . 107.7 * -
48 5240 (Av) Vertical 98.35 * -
(5240MHz) 5240 (Pk) Horizontal 106.08 * -
5240 (Av) 95.91 * -
5715 (Pk) 63.84 68.23 -4.39
5725 (Pk) Vertical 74.83 78.23 -3.4
5745 (Pk) 100.59 * -
149 5745 (Av) 90.43 * -
(5745MHz) 5715 (Pk) 59.82 68.23 -8.41
5725 (Pk) Horizontal 70.6 78.23 -7.63
5745 (Pk) 98.33 * -
5745 (Av) 86.23 * -
5785 (Pk) Vertical 104.04 * -
5725-5850 157 5785 (Av) 93.68 * -
(UNII - 3) (5785MHz) 5785 (Pk) Horizontal 98.76 * -
5785 (Av) 88.34 * -
5825 (Pk) 103.88 * -
5825 (Av) Vertical 93.41 * -
5850 (Pk) 74.58 78.23 -3.65
165 5860 (Pk) 67.21 68.23 -1.02
(5825MHz) 5825 (Pk) 98.56 * -
5825 (Av) Horizontal 88.29 * -
5850 (Pk) 68.71 78.23 -9.52
5860 (Pk) 61.65 68.23 -6.58
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* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector

802.11n: Channel Bandwidth - 40MHz; Data rate - MCS7; Antenna - Fractus
Field — :
Ch No./ Frequency o Limit Margin
Freq Bands Frequency (MH2) Polarization (fjtéir:/?r) (dBpV/im) (dB)
5150 (Pk) 68.02 74 -5.98
5150 (Av) Vertical 53.42 54 -0.58
5190 (Pk) 100.06 * -
38 5190 (Av) 89.57 * -
(5190MHz) 5150 (Pk) 65.68 74 -8.32
5150-5250 5150 (Av) Horizontal 50.32 54 -3.68
(UNII -1) 5190 (Pk) 97.4 * -
5190 (Av) 86.4 * -
5230 (Pk) . 100.78 * -
46 5230 (Av) Vertical 89.86 * -
(5230MHz) | 5230 (Pk) . 97.34 * -
5230 (Av) | Horizontal 86.79 * -
5715 (Pk) 65.06 68.23 -3.17
5725 (Pk) Vertical 68.19 78.23 -10.04
5755 (Pk) 95.24 * -
151 5755 (Av) 84.2 * R
(5755MHz) 5715 (Pk) 59.71 68.23 -8.52
5725 (Pk) Horizontal 63.67 78.23 -14.56
5755 (Pk) 90.19 * -
5725-5850 5755 (Av) 79.46 * -
(UNII - 3) 5795 (Pk) 99.94 * -
5795 (Av) Vertical 89.01 * -
5850 (Pk) 70.24 78.23 -7.99
159 5860 (Pk) 66.8 68.23 -1.43
(5795MHz) | 5795 (Pk) 94.59 * -
5795 (Av) Horizontal 84.51 * -
5850 (Pk) 65.55 78.23 -12.68
5860 (Pk) 62.4 68.23 -5.83

* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector

802.11a: Channel Bandwidth - 20MHz; Data rate - 54 Mbps; Antenna - Molex
Field - :
Ch No./ Frequency o Limit Margin
Freq Bands Frequency (MH2) Polarization (?jtéir\]/?rt:) (dBuV/m) (dB)
5150 (Pk) 68.92 74 -5.08
5150-5250 36 5150 (Av) Vertical 45.59 54 -8.41
(UNII -1) (5180MHz) 5180 (Pk) 100.93 * -
5180 (Av) 90.98 * -
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5150 (P) 72.69 74 1.31
5150 (AV) | oo 48.98 54 5.02
5180 (Pk) 106.78 * -
5180 (Av) 96.78 * -
5200 (PK) . 100.34 * -
40 5200 (Av) Vertical 90.78 * -
(5200MH2) [ 5200 (Pk) | . 107.54 * -
5200 (Av) 97.21 * -
5240 (PK) . 100.68 * -
48 5240 (Av) Vertical 918 * -
(5240MH2) [ 5240 (P) | . 107.04 * -
5240 (Av) 98.11 * -
5715 (Pk) 63.18 68.23 5.05
5725 (Pk) Vertical 7118 78.23 7.05
5745 (Pk) 99.42 * -
149 5745 (Av) 89.12 * -
(5745MHZ) | 5715 (Pk) 66.57 68.23 11.66
5725 (PK) | oo 73.56 78.23 4.67
5745 (Pk) 102.98 * -
5725-5850 5745 (Av) 93.24 * -
(UNII - 3) 5825 (PK) 102.15 * -
5825 (Av) Vertical 91.47 * -
5850 (Pk) 68.01 78.23 210.22
165 5860 (Pk) 60.1 68.23 813
(5825MHZ) | 5825 (PK) 109.36 * -
5825 (AV) | o 98.85 * -
5850 (Pk) 75.07 78.23 3.16
5860 (Pk) 66.9 68.23 133

* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector

802.11n: Channel Bandwidth - 20MHz; Data rate - MCS7; Antenna - Molex
Field - .
Ch No./ Frequency o Limit Margin
Freq Bands Frequency (MHz2) Polarization (?jtéir:/?:r:]) (dBuV/m) (dB)
5150 (Pk) 65.7 74 -8.3
5150 (Av) Vertical 45,78 54 -8.22
5180 (Pk) 98.78 * -
36 5180 (Av) 89.68 * -
(5180MHz) 5150 (Pk) 72.05 74 -1.95
5150 (Av) Horizontal 46.35 54 -7.65
5150-5250 5180 (Pk) 105.07 * -
(UNII -1) 5180 (Av) 95.79 * -
5200 (Pk) . 100.45 * -
40 5200 (Av) Vertical 90.32 * -
(5200MHz) 5200 (Pk) . 108.34 * -
5200 (Av) | erizontal 97.89 * -
48 5240 (Pk) Vertical 100.59 * -
(5240MHz) 5240 (Av) 91.52 * -
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5240 (Pk) Horizontal 108.28 * -
5240 (Av) 99.32 * -
5715 (Pk) 59.49 68.23 -8.74
5725 (Pk) Vertical 71.49 78.23 -6.74
5745 (Pk) 96.92 * -
149 5745 (Av) 87.87 * -
(5745MHz) 5715 (Pk) 66.22 68.23 -2.01
5725 (Pk) Horizontal 76.54 78.23 -1.69
5745 (Pk) 100.64 * -
5745 (Av) 91.87 * -
5785 (Pk) Vertical 102.12 * -
5725-5850 157 5785 (Av) 92.21 * -
(UNII - 3) (5785MH2z) 5785 (Pk) . 106.84 * -
5785 (Av) | orizontal 95.93 * -
5825 (Pk) 99.57 * -
5825 (Av) Vertical 90.62 * -
5850 (Pk) 72.75 78.23 -5.48
165 5860 (Pk) 64.52 68.23 -3.71
(5825MHz) 5825 (Pk) 106.76 * -
5825 (Av) Horizontal 97.52 * -
5850 (Pk) 75.57 78.23 -2.66
5860 (Pk) 67.53 68.23 -0.7
* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector
802.11n: Channel Bandwidth - 40MHz; Data rate - MCS7; Antenna - Molex
Field - .
Ch No./ Frequency o Limit Margin
Freq Bands Frequency (MHz2) Polarization (?jtéir:/?:r:]) (dBuV/m) (dB)
5150 (Pk) 68.93 74 -5.07
5150 (Av) Vertical 48.31 54 -5.69
5190 (Pk) 94.19 * -
38 5190 (Av) 84.66 * -
(5190MHz) 5150 (Pk) 73.05 74 -0.95
5150-5250 5150 (Av) . 52.41 54 -1.59
(UNII -1) 5190 (Pk) | Horzontal 100.26 : i
5190 (Av) 90.64 * -
5230 (Pk) . 89.79 * -
46 5230 (Av) vertical 79.12 ° ;
(5230MHz) 5230 (Pk) . 99.94 * -
5230 (Av) | orizontal 89.78 * -
5715 (Pk) 63.36 68.23 -4.87
5725 (Pk) Vertical 66.8 78.23 -11.43
5755 (Pk) 92.04 * -
5725-5850 151 5755 (Av) 82.13 * -
(UNII - 3) (5755MHz) 5715 (Pk) 67.02 68.23 -1.21
5725 (Pk) Horizontal 68.32 78.23 -9.91
5755 (Pk) 96.28 * -
5755 (Av) 87.76 * -
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5795 (PK) 95.78 * -
5795 (Av) Vertical 86.23 * -

5850 (PK) 68.21 78.23 -10.02

159 5860 (Pk) 64.45 68.23 -3.78
(5795MHz) | 5795 (Pk) 99.23 * -
5795 (Av) Horizontal 89.43 * -
5850 (PK) 71.23 78.23 -7

5860 (PK) 66.32 68.23 -1.91

* - -> Fundamental Frequency
P-->Peak detector
AV-->Average Detector

802.11a: Channel Bandwidth - 20MHz; Data rate - 54 Mbps; Antenna - Redpine

Field - .

Ch No./ Frequency o Limit Margin

Freq Bands Frequency (MHz2) Polarization (?jtéir\]/?rt:) (dBuV/m) (dB)

5715 (Pk) 59.85 68.23 -8.38

5725 (Pk) Vertical 67.93 78.23 -10.3
5745 (Pk) 98.65 * -
149 5745 (Av) 88.31 * -

(5745MHz) 5715 (Pk) 67.54 68.23 -0.69

5725 (Pk) Horizontal 75.26 78.23 -2.97
5745 (Pk) 106.62 * -
5745 (Av) 95.75 * -
5785 (Pk) Vertical 99.78 * -
5725-5850 157 5785 (Av) 89.32 * -
(UNII - 3) (5785MHz) 5785 (Pk) . 107.24 * -
5785 (Av) | orizontal 96.72 * -
5825 (Pk) 99.32 * -
5825 (Av) Vertical 89.14 * -

5850 (Pk) 66.32 78.23 -11.91

165 5860 (Pk) 61.35 68.23 -6.88
(5825MHz) 5825 (Pk) 107.01 * -
5825 (Av) Horizontal 96.54 * -

5850 (Pk) 75.78 78.23 -2.45

5860 (Pk) 66.45 68.23 -1.78

* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector
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802.11n: Channel Bandwidth - 20MHz; Data rate - MCS7; Antenna - Redpine

Ch No./ Frequenc o Field Limit Margin
Freq Bands Frequency (I?/IHZ) Y| Polarization (fjtéir:/?r) (dBpV/im) (dg)
5715 (Pk) 55.48 68.23 -12.75
5725 (Pk) Vertical 69.02 78.23 -9.21
5745 (Pk) 97.16 * -
149 5745 (Av) 87.06 * -
(5745MHz) 5715 (Pk) 63.76 68.23 -4.47
5725 (Pk) Horizontal 76.28 78.23 -1.95
5745 (Pk) 104.9 * -
5745 (Av) 94.74 * -
5785 (Pk) Vertical 99.78 * -
5725-5850 157 5785 (Av) 89.32 * -
(UNII - 3) (5785MHz) 5785 (Pk) . 107.24 * -
5785 (Av) | orizontal 96.72 * -
5825 (Pk) 98.04 * -
5825 (Av) Vertical 88.37 * -
5850 (Pk) 66.87 78.23 -11.36
165 5860 (Pk) 60.22 68.23 -8.01
(5825MHz) 5825 (Pk) 106.33 * -
5825 (Av) Horizontal 96.21 * -
5850 (Pk) 75.54 78.23 -2.69
5860 (Pk) 66.82 68.23 -1.41
* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector
802.11n: Channel Bandwidth - 40MHz; Data rate - MCS7; Antenna - Redpine
Ch No./ Frequenc o Field Limit Margin
Freq Bands Frequency (I(\q/IHz) Y | Polarization (?jtéiQ/g/]rt:) (dBuV/m) (dg)
5150 (Pk) 67.35 74 -6.65
5150 (Av) Vertical 51.33 54 -2.67
5190 (Pk) 95.89 * -
38 5190 (Av) 84.93 * -
(5190MHz) 5150 (Pk) 69.57 74 -4.43
5150-5250 5150 (Av) Horizontal 53.1 54 -0.9
(UNII -1) 5190 (PK) 100.8 * -
5190 (Av) 90.15 * -
5230 (Pk) Vertical 96.67 * -
46 5230 (Av) 85.78 * -
(5230MHz) 5230 (Pk) Horizontal 102.56 * -
5230 (Av) 92.34 * -
5715 (Pk) 61.27 68.23 -6.96
5725-5850 151 5725 (Pk) Vertical 65.09 78.23 -13.14
(UNII - 3) (5755MHz) 5755 (Pk) 93.05 * -
5755 (Av) 82.62 * -
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5715 (PK) 66.5 68.23 -1.73
5725 (Pk) | o 70.83 78.23 7.4
5755 (PK) 101.02 * -
5755 (Av) 89.57 * -
5795 (PK) 96.16 * -
5795 (Av) Vertical 86.24 * -
5850 (PK) 66.29 78.23 -11.94
159 5860 (Pk) 61.46 68.23 -6.77
(5795MHz) | 5795 (Pk) 103.84 * -
5795 (Av) Horizontal 93.11 * -
5850 (PK) 71.78 78.23 -6.45
5860 (PK) 66.97 68.23 -1.26

* - -> Fundamental Frequency
Pk-->Peak detector
AV-->Average Detector

Test Report No.: 19660146 002 Date: 05.04.2016 Page 73 of 75



www.tuv.com

Power level Settings used during testing:

20MHz Channel

A TUVRheinland®

20MHz Channel: Power setting used for Molex antenna. Attenuation to antenna gain used is ‘0’
Band Channel Channel
Frequency No. Data Rate
(MHz) MCSO0 6Mbps MCS4 24Mbps MCS7 54Mbps
5180 36 10 11 10 11 10 11
UNII 1 5200 40 14 14 14 14 14 14
5240 48 14 14 14 14 14 14
5745 149 4 5 4 5 4 5
UNII 3 5765 153 9 10 9 10 9 10
5785 157 9 10 9 10 9 10
5825 165 8 9 8 9 8 9

20MHz Channel: Power setting used for Fractus antenna Attenuation to antenna gain used is ‘0’
Band Channel Channel
Frequency No. Data Rate
(MHz) MCSO 6Mbps MCS4 24Mbps MCS7 54Mbps
5180 36 12 12 12 12 12 12
UNII 1 5200 40 14 14 14 14 14 14
5240 48 14 14 14 14 14 14
5745 149 4 5 4 5 4 5
UNII 3 5765 153 9 10 9 10 9 10
5785 157 9 10 9 10 9 10
5825 165 9 10 9 10 9 10

20MHz Channel: Power setting used for Redpine antenna. Attenuation to antenna gain used is ‘0’

Band Channel | -
Frequency NO. Data Rate
(MHz) MCSO | 6Mbps MCS4 | 24Mbps | MCS7 | 54Mbps
5745 149 4 5 4 5 4 5
UNII 3 5765 153 9 10 9 10 9 10
5785 157 9 10 9 10 9 10
5825 165 7 9 7 9 7 9
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40MHz Channel

40MHz Channel: Power setting used for Molex antenna. Attenuation to antenna gain used is ‘0’
Band Ffehqaunennecly Channel Saa e
(MH2) No. MCSO0 MCS4 MCS7
5190 38 6 6 6
UNITL 5230 46 7 7 7
5755 151 2 2 2
UNII 3
5795 159 7 7 7

40MHz Channel: Power setting used for Fractus antenna. Attenuation to antenna gain used is ‘0’

Channel Channel Data rate

Band Frequency No

(MHz) . MCSO0 MCS4 MCS7

5190 38 7 7 7
UNII 1

5230 46 7 7 7

5755 151 3 3 3
UNII 3

5795 159 8 8 8

40MHz Channel: Power setting used for Redpine antenna. Attenuation to antenna gain used is ‘0’

Band Frcehqatjnenne(:y Channel Data rate
(MH2) No. MCSO0 MCS4 MCS7
5190 38 6 6 6
NIl 1
U 5230 46 7 7 7
5755 151 2 2 2
UNII 3 5795 159 6 6 6
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