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Test Result Summary

Clause Test Item Result
15.407 (a) Emission Bandwidth Pass
; Pass
15.407 (a) Maximum Conducted Output Power
15.407 (a) Power Spectral Density Pass
Radiated Spurious Emissions and Restricted bands p
15.209/15.205/15.407 | of operation ass

Note: Conducted measurements are done according to the procedure given in KDB No. 789033 D02

General UNII Test Procedures v01r03
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List of Test and Measurement Instruments

TUV Rheinland (India) Pvt. Ltd., Bangalore

; Calibration
Equipment Manufacturer Model SIN Due Date
EMI Test Receiver Rohde &Schwarz ESU 40 100288 23.11.2016
Hybrid Log Periodic antenna ETS Lindgren 3142D 00081354 10.06.2017
Broadband Horn Antenna Frankonia HAX-18 HAX18-802 14.03.2017
Double-Ridged Waveguide .
Horn Antenna ETS Lindgren 116794 00133356 14.03.2017
Emission Horn Antenna ETS Lindgren 116706 00107323 02.11.2016
Active Loop Antenna Frankonia LAX-10 LAX-10-800 22.12.2016
Spectrum Analyser Agilent E4407B US41192772 | 23.04.2017
Technologies

Testing Facilities

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 RS9113DBH module family is based on Redpine Signals’ RS9113 ultra-low-power, single spatial stream,
dual-band 802.11abgn. The modules are high performance single band and 2.4GHz/5GHz dual band devices
IEEE 802.11abgn WLAN standards. The modules integrate 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. They support host-based software architectures as well as fully
embedded architectures. The interface to the host processor is available over SDIO, USB, SPI and UART
interfaces. These modules are shielded. We are using two RF ports RFOUT1 and RFOUT2, in which RFOUT2
was used for testing. The firmware in this module will allow transmitting or receiving in only one path that is
RFOUT2.

Ratings and System Details

Operating Frequency 5150 - 5250 MHz, & 5725 — 5850 MHz
No. of channel Refer page 6, Table 1
Channel Spacing 20 MHz

802.11a 23.53dBm
802.11n 23.49dBm

OFDM with BPSK,QPSK, 16-QAM, 64-
Modulation 802.11a QAM
802.11n BPSK,QPSK,16-QAM,64-QAM
802.11n: 6.5, 13, 19.5, 26, 39, 52, 58.5, 65 Mbps

Transmitted Power

Data Rate 802.11a: 6, 9, 12, 18, 24, 36, 48, 54 Mbps
Antenna Type External

Number of antenna One

Antenna Gain 2dBi

Supply Voltage to module | 3.1V — 3.6V DC from Host device

Environmental -40°C to +85°C

Test Conditions:

Supply Voltage: 5V DC from Adapter

Environmental conditions:

Temperature: +23°C RH: 62%

Test Report No.: 19660261 001 Date: 26.09.2016 Page 5 of 110
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Test Set-up and Operation Mode

Principle of Configuration Selection
Transmission was enabled with 100% duty cycle duty 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.

Note: The firmware in this module will allow transmitting or receiving in only one path that is RFOUT2.

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.

Table of Carrier frequencies

5GHz Band — 20MHz Bandwidth Channel List

Frequency Band Channel No. Fr%(\q/llljfzr;cy
36 5180
40 5200

5150 — 5250 MHz a2 5220
48 5240
149 5745
143 5765

5725 — 5850MHz 157 5785
161 5805
165 5825

Table 1

Test Report No.: 19660261 001 Date: 26.09.2016 Page 6 of 110
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.4-2009. 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. 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
A4

L I ‘ ‘ \ Pre-Amplifier Measuring Receiver /
EUT M I ‘ ‘ Spectrum Analyzer

[ y Turntable

Ground Plane
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Test Results

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

Measurement Bandwidth (RBW) 300 kHz

Test Method:

EUT Spectrum
Analyzer
Test Result:
Modulation: 802.11a
Data Rate Channel. Frequency EBW oBW
(Mbps) No (MHz) (MHz) (MHz)
36 5180 36.38 17.26
6 40 5200 43.30 19.03
48 5240 41.85 17.69
36 5180 35.43 16.89
24 40 5200 36.83 19.92
48 5240 34.63 18.58
36 5180 34.93 16.58
54 40 5200 37.73 19.91
48 5240 37.73 18.30

Test Report No.: 19660261 001 Date: 26.09.2016 Page 8 of 110
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Mkr3 5.19809 GHz |
Ref 37 dBm Atten 35 dB -11.73 dBm
Peak
Lﬂ-g 1
dB/f / }
Offst = r.l.?( \. -
12 e o,
dB M"‘*" . "‘n‘-T,

o et
Center 5.18 GHz Span 50 MHz
Res BYWW 300 kHz #FH/BW 1 MHz Sweep 9.99 ms (1000 pts)

Marker Trace Type X Axis Amplitude
1 1} Freq 5.18168 GHz 15.35 dBm
2 1} Freq 5.18171 GHz -11.28 dBm
3 1) Freq 5.19809 GHz -11.72 dBm

Ch Freq 518 GHz

Occupied Bandwidth

Ref 37 dBm Atten 35 dB
#Peak
o sy,
" )4 L.
N L ||..J.J. .E. [P T, FY
Offst " B ik ™
12
dB
Center 5.18 GHz Span 40 MHz
#Res BW 300 kHz #/BVW 1 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.2690 MHz xds  6.00d5
Transmit Freq Error -472.890 Hz
¥ dB Bandwidth 16.432 MHz
Data Rate: 6Mbps Channel Frequency: 5180MHz
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Mkr3 5.22200 GHz |

Ref 37 dBm Atten 35 dB 1077 dBm
Peak

Log 1

1“‘ M#HQMM,

dB e MR

Offst = .u..n'rd""""l; Hﬂr'l"""'\"-F'«a.'n..-... =

w R

Center 5.2 GHz Span 50 MHz
Res BWW 300 kHz #AH/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freq 5.20213 GHz 16.5 dBm
2 (1) Freq 517870 GHz -10.59 dBm
2 (1) Freq §.22200 GHz -10.77 dBm

Ch Freq

Occupied Bandwidth

Mkr1 5.18781 GHz
Ref 37 dBm Atten 35 dB -17.09 dBm
#S5amp
Log
10

L™
dB/ '

=

Offst LY . i
I i L !
dB
Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MH=z

Occupied Bandwidth Occ BW % Pwr 99.00 %

19.0333 MHz xdB 2600 d5
Transmit Freq Error -92.159 kHz
¥ dB Bandwidth 37 642 MHz*
Data Rate: 6Mbps Channel Frequency: 5200MHz
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Mkr3 5.26120 GHz |
Ref 37 dBm Atten 35 dB 5.12 dBm
Peak
Log 1
10 TR
dB/f 1
Offst 2 "w‘f‘l l‘\"“‘*"-‘m.. 2
12 e 2,
dB L rtto)
Center 5.24 GHz Span 50 MHz
Res BWW 300 kHz #A/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Freq 5.23912 GHz 18.98 dBm

2 1} Freq 5.21935 GHz -8.238 dBm

3 1} Freq 5.26120 GHz -9.12 dBm

Ch Freq 524 GHz

Occupied Bandwidth

Mkr1 5.22781 GHz
Ref 37 dBm Atten 35 dB -13.89 dBm
#Samp
Log
10
dBl | ;
o , W‘ﬁﬁﬁ%
12 [N : Ll
dB
Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #V/BW 1 MHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6975 MHz xdB  -26.00d5
Transmit Freq Error -23.341 kHz
¥ dB Bandwidth 35.863 MHz"
Data Rate: 6Mbps Channel Frequency: 5240MHz
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Mkr3 5.19754 GHz |
Ref 37 dBm Atten 35 dB -12.95 dBm
#Peak
Lﬂlg 1
10 f,,.mm,ﬂﬁ:_m, ~
dB/
Offst = ,‘H( \\ =
;I:Ifi W"?TH i T m‘?‘*ﬁm
Center 5.18 GHz Span 50 MHz
#Res BUW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 13 Fraq 5.18188 GHz 15.87 dBm

2 {13 Fregq 5.16211 GHz -12.82 dBm

3 {13 Freq 5.19754 GHz -12.95 dBm

Ch Freq
Occupied Bandwidth
Ref 37 dBm Atten 35 dB
#Samp
Log
10
dB/ CHIT 1L
Offst . '
12 i !
a | '
Center 5.18 GHz Span 40 MHz
#Res BW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.8983 MHz xdB 2600 d5
Transmit Freq Error 31.715 kHz
¥ dB Bandwidth 26033 MHz*
Data Rate: 24Mbps Channel Frequency: 5180MHz

Test Report No.: 19660261 001 Date: 26.09.2016 Page 12 of 110



A TUVRheinland”

www.tuv.com

Mkr3 5.21839 GHz |
Ref 37 dBm Atten 35 dB 9.905 dBm
#Peak
Log
10 e P =
dB/ i
Offst z o -
dB T

+3

Center 5.2 GHz Span 50 MHz
#Res BUW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Frag 520178 GHz 18.42 dBm
2 {1 Frag 5.18158 GHz -8.708 dBm
2 {1 Frag 521839 GHz -9.905 dBm

Ch Freq

Occupied Bandwidth

Ref 37 dBm Atten 35 dB

Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
19.9231 MHz xdB  -26.00 dB

Transmit Freq Error -162.600 kHz
¥ dB Bandwidth 35.001 MHz"

Data Rate: 24Mbps Channel Frequency: 5200MHz
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Mkr3 5.25754 GHz |
Ref 37 dBm Atten 35 dB 5.092 dBm
#Peak
Log S
dBf !
Offst z .I/ - E}
12 ) MQ_MMM Wh“"’“& .
dB "
Center 5.24 GHz Span 50 MHz
#Res BW 300 kHz ABW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1} Fraq 5.24183 GHz 16.43 dBm

2 1} Freq 5.22291 GHz -9.881 dBm

3 (1} Freq 525754 GHz -3.092 dBm

Ch Freq 5.24 GHz

Occupied Bandwidth

Ref 37 dBm Atten 35 dB

Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #A/BW 1 MHz

Occupied Bandwidth Occ BW % Pwr 99.00 %
18.5807 MHz xdB  -26.00dB
Transmit Freq Error 1056 508 kHz
¥ dB Bandwidth 35.786 MHz"
Data Rate: 24Mbps Channel Frequency: 5240MHz
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Mkr3 5.19794 GHz |
Ref 28 dBm Atten 30 dB -10.58 dBm
Peak N
L aliabn i |
T / 1y
dB/f 2 # . =
Offst S Mmmfﬁﬁ
12 ,,ff‘] i Mo
dB s i
Center 5.18 GHz Span 50 MHz
Res BWW 300 kHz #A/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 5.17822 GHz 18.21 dBm
2 1} Freq 518201 GHz -10.88 dBm
2 1} Freq 5.19794 GHz -10.58 dBm

Ch Freq

Occupied Bandwidth

Ref 24 dBm Atten 25 dB

#Samp | | | |
Leg
10 - T y (1
dB/
Offst

12
dB

Center 5.18 GHz Span 40 MHz
#Res BUWW 300 kHz #F/BW 1 MHz

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.5818 MHz xdB 26,00 d5
Transmit Freq Error -599.383 Hz
% dB Bandwidth 22712 MHz*
Data Rate: 54Mbps Channel Frequency: 5180MHz
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Mkr2 5.18171 GHz |
Ref 2& dBm Atten 30 dB 5.73 dBm
Peak x
10
dB‘f = wal e by L =
W L T
Offst st T ol
12 |
dB
Center 5.2 GHz Span 50 MHz
Res BWW 300 kHz #F/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1 Freq 5.20283 GHz 18.54 dBm

2 (1} Freq 518171 GHz -5.73 dBm

3 1} Freq 5.21944 GHz -8.825 dBm

Ch Freq

Occupied Bandwidth

Ref 24 dBm Atten 25 dB

Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
19.9155 MHz xdB  -26.00 dB
Transmit Freq Error 77.851 kHz
¥ dB Bandwidth 39.691 MHz"
Data Rate: 54Mbps Channel Frequency: 5200MHz
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Mkr2 5.22171 GHz
Ref 28 dBm Atten 30 dB -10.38 dBm
Peak x
Log IR [FPTTY
i 7 RN
dB/ = CET— =
Offst | e e
12 -
dB i
Center 5.24 GHz Span 30 MHz
Res BWW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (5} Freg 5.23827 GHz 18.3 dBm
2 (5} Freg 522171 GHz -10.38 dBm
3 1 Freg 5.25944 GHz -10.8 dBm

Ch Freq

Occupied Bandwidth

Ref 24 dBm Atten 25 dB

#Samp | | | |
Log
10 [ | '
dB/
Offst o ' ' ' |
12
dB

Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #A/BW 1 MHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
18.3035 MHz xdB  -26.00 dB

Transmit Freq Error 392 482 kH=z
x dB Bandwidth 34.127 MHz*

Data Rate: 54Mbps Channel Frequency: 5240MHz
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Modulation: 802.11n

gg:: Channel. | Frequency EBW oBW
(Mbps) No (MHz) (MHz) (MHz)
36 5180 35.08 17.76

MCS 0 40 5200 46.55 19.56
48 5240 44.95 19.10

36 5180 35.38 18.98

MSC 4 40 5200 41.40 18.10
48 5240 41.55 18.23

36 5180 36.03 17.84

MCS 7 40 5200 43.15 18.24
48 5240 36.33 19.74
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Mkr3 5.19759 GHz |
Ref 28 dBm Atten 30 dB -14.98 dBm
#Peak .
I'I_;g MW“‘Q“M.*MNM
dB/ b \
Offst gt Mttty
12 ¥ TR
db LT i
Center 5.18 GHz Span 50 MHz
#Res BW 300 kHz #A/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1} Freq 517832 GHz 12.39 dBm

2 (1) Freq 5168251 GHz -15.22 dBm

3 1 Freq 5.19759 GHz -14.98 dBm

Ch Freq

Occupied Bandwidth

Ref 28 dBm Atten 30 dB
#Samp
Log
10

dB/
Offst
12 L
dbB

Center 5.18 GHz Span 40 MHz
Res BWW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
17.7689 MHz xdB  -26.00 dB

Transmit Freq Error -47.965 kHz
¥ dB Bandwidth 28.168 MHz"

Data Rate: MSC 0 Channel Frequency: 5180MHz
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Ref 28 dBm Atten 30 dB 12.35 dBm
#Peak 1
Lo-g MME"’"&M Filis,
10 1"{ \’1
dB/ = e Tt =
Offst F..o-«"“
12
db
Center 5.2 GHz Span 50 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pis)
Marker Trace Type X Axis Amplitude
1 i Freq 5.20288 GHz 14.95 dBm
e &} Freq 5.17870 GHz -12.02 dBm
3 i Freq 5.22325 GHz -12.35 dBm

Ch Freq

Trig

Occupied Bandwidih

Ref 28 dBm

Atten 30 dB

#Samp

Log

10
dBf
Offst

'I

12

dB

Center 5.2 GHz
Res BW 300 kHz

Span 40 MHz

#/BW 1 MH=z Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
19.5661 MHz xdB  -26.00d5
Transmit Freq Error 593.264 kHz
¥ dB Bandwidth 38.342 MHz"
Data Rate: MCS 0 Channel Frequency: 5200MHz
Date: 26.09.2016 Page 20 of 110
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Mkr2 521725 GHz I
Ref 28 dBm Atten 30 dB -10.15 dBm
#Peak R
Lﬂ-g PRI FEP— . S P
10 Jr )
dBf o L il RLTTN -
Offst | Qe T,
12 i
dB
Center 5.24 GHz Span 50 MHz
#Res BUW 300 kHz #FABW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 524143 GHz 15.98 dBm
2 {1} Freq 521725 GHz -10.15 dBm
3 {1} Freq 528220 GHz -10.75 dBm

Ch Freq

Occupied Bandwidth

Ref 28 dBm Atten 30 dB
#S5amp
Log
10

dB/

Center 5.24 GHz Span 40 MHz
Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Puwr 99.00 %
19.1009 MHz xdB  -26.00 dB

Transmit Freq Error 196.426 kHz
¥ dB Bandwidth 38.630 MHz"

Data Rate: MCS 0 Channel Frequency: 5240MHz
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Mkr3 5.19699 GHz I
Ref 28 dBm Atten 30 dB -10.48 dBm
#Peak 1
i / Y
dB/s = ! =
Offst _;MWF ]
12 W !
dB "
Center 5.18 GHz Span 50 MHz
#Res BW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Fraq 5.17817 GHz 15.92 dBm
2 {1} Freq 5.18181 GHz -10.48 dBm
3 {1} Freq 5.19899 GHz -10.48 dBm

Ch Freq 5.158 GHz

Occupied Bandwidth

Ref 28 dBm Atten 30 dB
#Samp
Log -
10 iy
dB/
Offst
12
dB

Center 5.18 GHz Span 40 MHz
#Res BW 300 kHz #J/BW 1 MHz

Occupied Bandwidth Occ BW % Pwr 99.00 %
18.9800 MHz xdB  -26.00 dB

Transmit Freq Error -165.252 kHz
¥ dB Bandwidth 356203 MHz*

Data Rate: MCS 4 Channel Frequency: 5180MHz
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Mkr2 517915 GHz |
Ref 28 dBm Atten 30 dB -3.985 dBm
#Peak "
Log il 'ﬁk-rn.“,.-ﬁ?-. e
! i
0 / X
dB'I' = w___u..ﬂ ""'T—M =
Offst M»‘"‘*" ' [
12 Ll
dB
Center 5.2 GHz Span 50 MHz
#Res BW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Fraq 5.20158 GHz 17.28 dBm
2 {1} Freq 5.17815 GHz -9.985 dBm
3 {1} Freq 5.22055 GHz -8.53 dBm

Ch Freq

Occupied Bandwidth

Ref 28 dBm Atten 30 dB

#Samp | | |
Log
10 - I T -
dB/f

Offst I
12
dB

Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MH=z

Occupied Bandwidth Occ BW % Puwr 99.00 %
18.1002 MHz xdB  -26.00 dB

Transmit Freq Error 79.930 kHz
¥ dB Bandwidth 36.060 MHz*

Data Rate: MCS 4 Channel Frequency: 5200MHz
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Mkrd 5.26050 GHz
Ref 28 dBm Atten 30 dB 9.163 dBm
#Peak ;
Log PR FIWT T o PR
10 P 1\
dB‘I' = 4;,.1]-1" m.m.u_'__._ =
Offst muﬁ'w W"‘”M
12 [
dB
Center 5.24 GHz Span 50 MHz
#Res BW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 {1} Freq 5.24138 GHz 17 dBm

2 {1} Freq 5.21895 GHz -9.31 dBm

2 {1} Freq 5.26050 GHz -9.163 dBm

Ch Freq 524 GHz

Occupied Bandwidth

Ref 28 dBm Atten 30 dB

#Samp |
Log
10 HHEEEHREH
dB/ L
Offst L I
12
dbB

Center 5.24 GHz Span 40 MHz
#Res BUW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Puwr 99.00 %
18.2328 MHz xdB  -26.00 dB

Transmit Freq Error -18.540 kHz
¥ dB Bandwidth 36.883 MHz"

Data Rate: MCS 4 Channel Frequency: 5240MHz
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Mkr1 5.17797 GHz |
Ref 27 dBm Atten 25 dB 15.85 dBm
#Peak ;
Lﬂlg RPN ) S [T T
10 -
dB/ = 2
Offst | Qe L
12 L
dB
Center 5.18 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 S} Freq 5.17797 GHz 15.85 dBm

2 1) Freq 5.18141 GHz -10.95 dBm

3 S} Freq 5.19744 GHz -10.95 dBm

Ch Freq

Occupied Bandwidth

Ref 27 dBm Atten 25 dB

e
2
o

Center 5.18 GHz Span 40 MHz
#Res BW 300 kHz #J/BW 1 MHz

Occupied Bandwidth OccBW % Pwr  99.00 %
17.8494 MHz xdB  -26.00 dB

Transmit Freq Error 36.584 kHz
% dB Bandwidth 25.064 MHz*

Data Rate: MCS 7 Channel Frequency: 5180MHz
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Mkr2 517760 GHz |
Ref 27 dBm Atten 25 dB 9.529 dBm
#Peak <1>
Log P PR S P S S T
10 Y Y
dB/ 5 e et hotineun, T, 5
Offst F“fqu.s-»*- M‘
12
dB
Center 5.2 GHz Span 50 MHz
#Hes BW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1 Freg 5.20128 GHz 16.85 dBm

2 1} Fregq 5.17780 GHz -9.529 dBm

2 1} Freq 5.22075 GHz -9.481 dBm

Ch Freq

Occupied Bandwidth

Ref 27 dBm Atten 25 dB
#Samp
Log

1“ T LI B N N O L A
dB/ > '
Offst |
12 |
dB

Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
18.2496 MHz xdB  -26.00 dB

Transmit Freq Error 61.551 kHz
x dB Bandwidth 39.018 MHz*

Data Rate: MCS 7 Channel Frequency: 5200MHz
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Mkr3 5.25894 GHz |

Ref 27 dBm Atten 23 dB 9.392 dBm
#Peak 3
Log e —— e P STy
e / N
dB/ = w-'*“"“_—“ b o] E]
Offst P M%
12
dB
Center 5.24 GHz Span 50 MHz
#Res BUWW 300 kHz #A/BYWW 1 MH=z Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 5.24188 GHz 18.72 dBm
2 13 Freq 5222681 GHz -9.785 dBm
3 {13 Freq 5.25894 GHz -9.382 dBm

Ch Freq

Occupied Bandwidth

Ref 2T dBm Atten 25 dB
#Samp | |
Log "
10 AL
dB/ i
Offst
12
dB

Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
19.7402 MHz xdB  -26.00 dB

Transmit Freq Error 314.409 kHz
x dB Bandwidth 36.768 MHz*

Data Rate: MCS 7 Channel Frequency: 5240MHz
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Minimum Emission Bandwidth Section 15.407(a)
Result Pass

Test Specification FCC Part 15 Subpart E

Measurement Bandwidth (RBW) 300 kHz

Requirement For the band 5.725-5.850 GHz, the maximum conducted output power

over the frequency band of operation shall be at least 500 kHz.

Test Method:

EUT Spectrum
Analyzer
Test Result:
5725 MHz - 5850 MHz Band
Modulation: 802.11a
Data
Rate Channel. Frequency 6 dB OoBW
(Mbps) No (MH2z) (MH2z) (MHz)
149 5745 16.33 16.58
6 157 5785 16.35 16.75
165 5825 16.39 16.56
149 5745 16.21 16.73
24 157 5785 16.18 16.69
165 5825 16.24 16.70
149 5745 15.82 16.63
54 157 5785 15.97 16.73
165 5825 15.85 16.43
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Ch Freqg

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

Center 5.745 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.5830 MHz xdB  -6.00dB

Transmit Freq Error 27 878 kHz
x dB Bandwidth 16.338 MHz"

Data Rate: 6 Mbps Channel Frequency: 5745 MHz

Ch Freq £ 825 GHz Trig Free

Occupied Bandwidth

Ref 33 dBm Atten 35 dB
#5amp
Log

10

dB/ ' '
Offst "
12
dB | H

L
i)

Center 5.825 GHz Span 40 MHz
#Res BW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.5676 MHz xdB  -6.00dB

Transmit Freq Error -15.890 kHz
x dB Bandwidth 16.396 MHz"

Data Rate: 6 Mbps Channel Frequency: 5825 MHz

Test Report No.: 19660261 001 Date: 26.09.2016 Page 29 of 110



A TUVRheinland”

www.tuv.com

Ch Freq 5745 GHz Trig  Free

Occupied Bandwidih I

Ref 33 dBm Atten 35 dB

Center 5.745 GHz Span 40 MHz
#Res BW 300 kHz #A/BW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.7397 MHz xdB  -6.00dB

Transmit Freq Error 33.530 kHz
» dB Bandwidth 16.217 MHz*

Data Rate: 24Mbps Channel Frequency: 5745 MHz

Ch Freq 5.785 GH: Trig Free

Occupied Bandwidth

Ref 33 dBm Atten 35 dB
#5amp
Log

10

dBf | f I
oftat it

12
dB

Center 5.785 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MH=z ]

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.6906 MHz xdB  6.00dB
Transmit Freq Error 42 104 kH=z
» dB Bandwidth 16.188 MH=z"
Data Rate: 24Mbps Channel Frequency: 5785 MHz
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Ch Freqg

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

Center 5.825 GHz Span 40 MHz
#Res BW 300 kHz #HBW 1 MHz Sweep 9.99 ms (100{ pts] .

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.7066 MHz xdB  -6.00dB

Transmit Freq Error 7478 kHz
x dB Bandwidth 16.248 MHz*

Data Rate: 24Mbps Channel Frequency: 5825 MHz

Ch Freq

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

dB i

Center 5.745 GHz Span 40 MHz
#Res BUW 300 kHz #BW 1 MHz

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.6353 MHz xdB  -6.00dB

Transmit Freq Error -6.202 kH=z
x dB Bandwidth 15.829 MHz*

Data Rate: 54 Mbps Channel Frequency: 5745 MHz
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Ch Freq

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

Center 5.785 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts ]

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.7361 MHz xdB  -6.00dB

Transmit Freq Error -30.796 kHz
x dB Bandwidth 15.977 MHz*

Data Rate: 54 Mbps Channel Frequency: 5785 MHz

Ch Freq

Occupied Bandwidth

Ref 33 dBm Atten 35 dB
#Samp
Log

10 =
dB/ — ' T ;
Offst
12 , ! hdl
dB

Center 5.825 GHz Span 40 MHz
#Res BW 300 kHz #F/BW 1 MHz Sweep 9.99 ms (1000 pts ]

Occupied Bandwidth

99.00 %

Dcc BW % Pwr

16.4375 MHz xdd  6.00d5
Transmit Freq Error 20.441 kHz
¥ dB Bandwidth 15.849 MHz™
Data Rate: 54 Mbps Channel Frequency: 5825 MHz
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Modulation: 802.11n

22:2 Channel. | Frequency | 6 dB OBW
(Mbps) No (MHz) (MHz) | (MHz)
149 5745 17.40 17.82

MCS 0 157 5785 17.39 17.70
165 5825 17.40 17.69

149 5745 17.70 17.94

MSC 4 157 5785 17.74 17.89
165 5825 17.48 17.89

149 5745 17.35 17.71

MCS 7 157 5785 17.57 17.89
165 5825 17.67 18.11

Ch Freq 5 745 GHz Trig  Free

Occupied Bandwidih I

Ref 33 dBm Atten 35 dB
#5amp
Log

10

dBII' ] I | I
Offst
12 . I | |
dB

Center 5.745 GHz Span 40 MHz
#Res BW 300 kHz #H/BW 1 MHz Sweep 9.99 ms (1000 pts ]

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.8246 MHz xdg 60045
Transmit Freq Error -14 168 kHz
% dB Bandwidth 17.404 MHz*
Data Rate: MCS 0 Channel Frequency: 5745 MHz
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Ch Freq 5745 GHz
Occupied Bandwidth
Ref 33 dBm Atten 35 dB
#S5amp
Log
10 4 <
dB/ . I 1
Offst |
12 I I N
I

dB
Center 5.745 GHz Span 40 MHz
#Res BUW 300 kHz #F/BW 1 MHz

Occupied Bandwidth Occ BW % Pwr 99.00 %

17.8246 MHz xds  6.004d5
Transmit Freq Error -14.168 kHz
x dB Bandwidth 17.404 MHz"

Data Rate: MCS 0

Channel Frequency: 5785 MHz

Ch Freq
Occupied Bandwidih
Ref 33 dBm Atten 35 dB
#Samp
Log
10 Y %(—
dB/ o ! I '
Offst
12 !
dB f
Center 5.825 GHz Span 40 MHz
#Res BUW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts|

Occupied Bandwidth

17.7496 MHz xds  6.00d8
Transmit Freq Error 37.765 kHz
¥ dB Bandwidth 17.607 MHz*

59.00 %

Occ BW % Pwr

Data Rate: MCS 0

Channel Frequency: 5825 MHz

Test Report No.: 19660261 001

Date: 26.09.2016
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ChFreq 5745 GHz

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

g

Center 5.745 GHz Span 40 MHz
#Res BW 300 kHz #/BW 1 MH=z Sweep 9.99 ms (1000 pts ]

Occupied Bandwidth Occ BW % Pur 99.00 %
17.9415 MHz xdB  -6.00dB

Transmit Freq Error 12.267 kHz
x dB Bandwidth 17.706 MHz*

Data Rate: MCS 4 Channel Frequency: 5745 MHz

Ch Freq

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

dB
Center 5.785 GHz Span 40 MHz
#Res BW 300 kHz #VBWW 1 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
17.8994 MHz xdg  6.00d8
Transmit Freq Error 297717 Hz
¥ dB Bandwidth 17587 MHz*
Data Rate: MCS 4 Channel Frequency: 5785 MHz
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Ch Freq

Occupied Bandwidth

Ref 33 dBm Atten 35 dB
#Samp
Log

10 =

dBf ' ! '
Offst u,
12 [

dB

Center 5.825 GHz Span 40 MHz
#Res BW 300 kHz #ABW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.8958 MHz xdB  -6.00dB

Transmit Freq Error -1.768 kHz
% dB Bandwidth 16.489 MHz*
Data Rate: MCS 4 Channel Frequency: 5825 MHz

Ch Freq

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

dBf LI ' ' 'lll| |

Center 5.745 GHz Span 40 MHz
#Res BW 300 kHz #A/BW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.7157 MHz xdg 60048
Transmit Freq Error 54.048 kHz
% dB Bandwidth 17.353 MHz"
Data Rate: MCS 7 Channel Frequency: 5745 MHz
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Ch Freq

Occupied Bandwidth

Ref 33 dBm Atten 35 dB

Center 5.785 GHz
#Res BW 300 kHz

Occupied Bandwidth

17.8973 MHz
Transmit Freq Error -8.824 kHz
x dB Bandwidth 17.574 MHz*

#F/BW 1 MH=z

Span 40 MHz
Sweep 9.99 ms (1000 pts ]

99.00 %
-6.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS 7

Channel Frequency: 5785 MHz

Ch Freq
Occupied Bandwidth
Ref 33 dBm Atten 35 dB
#5amp
Log
10 - <~
dB/ I !
Offst il
12 , = o !
dB
Center 5.625 GHz Span 40 MHz
#Res BW 300 kHz #/BVW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth

18.1109 MHz
Transmit Freq Error -713.244 kHz
x dB Bandwidth 17.678 MHz*

99.00 %
-6.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS 7

Channel Frequency: 5825 MHz

Test Report No.: 19660261 001

Date: 26.09.2016
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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 & 5.725-5.850 GHz, the maximum conducted

output power over the frequency band of operation shall not exceed 1W.

Test Method:

12dB attenuator

EUT Spectrum
Analyzer

Test Result:

5150 MHz - 5250MHz Band

Modulation: 802.11a

Data Rate Frequenc Output Limit Margin

(Mbps) Channel. No (I(\]/IHz) y E’dogvrﬁ)r (dBm) (d 3)
36 5180 21.91 30 -8.09

6 40 5200 23.29 30 -6.71
48 5240 23.39 30 -6.61

36 5180 21.61 30 -8.39

24 40 5200 23.00 30 -7.00
48 5240 22.29 30 -7.71

36 5180 22.19 30 -7.81

54 40 5200 23.53 30 -6.47
48 5240 23.25 30 -6.75
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ChFreq 518 GHz

Channel Power Averages: 100

Ref 37 dBm Atten 35 dB

Center 5.18 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power Power Spectral Density
21.91 dBm /39.8100 MHz -54.09 dBm/Hz
Data Rate: 6Mbps Channel Frequency: 5180MHz

Ch Freq
Channel Power Averages: 100
Ref 37 dBm Atten 35 dB
#hvg
Log
10 7 Y
Offst I e
12 it -"*“h'-n..._._._
dB
Center 5.2 GHz Span 60 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
23.29 dBm /39.8100 MHz -52.71 dBm/Hz
Data Rate: 6Mbps Channel Frequency: 5200MHz
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Averages: 100

Ref 37 dBm Atten 35 dB
#Avg
Log

10 7 N
dB/ JE— et

Offst T [,
12 il [ttt o

dB

Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (100{ pts

Channel Power Power Spectral Density

23.39 dBm /39.8100 MHz -52.61 dBm/Hz

Data Rate: 6Mbps Channel Frequency: 5240MHz

Ch Freq 518 GHz
Channel Power Averages: 100
Ref 37 dBm Atten 33 dB
#Avg
Log
10 7 5
dB/ J N
Offst e I e
12 | i
dB
Center 5.18 GHz Span 60 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

21.61 dBm /35.6800 MHz -53.91 dBm/Hz

Data Rate: 24Mbps Channel Frequency: 5180MHz
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Ch Freg 5.2 GH: Trig  Free
Channel Power Averages: 100 -
Ref 37 dBm Atten 35 dB
#hvg
Log
10 ;ﬁm,ﬂm_ﬁ\.&
db/ I e
Offst . [
12 [ o |
db
Center 5.2 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts -

Channel Power Power Spectral Density
23.00 dBm /35.6800 MHz -52.52 dBm/Hz
Data Rate: 24Mbps Channel Frequency: 5200MHz

Ch Freq 524 Trig  Free
Channel Power Averages: 100
Ref 37 dBm Atten 35 dB
#hvg
Log
10 7 Mm“"‘g“
dB/ S e
Offst i s

T

12 ot
dB
Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

22.29 dBm /35.6800 MHz -53.24 dBm/Hz
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Ch Freq 5.24 GHz Trig Free
Channel Power Averages: 100 -
Ref 37 dBm Atten 35 dB
#hvg
Log
dB/ S S
Offst s ax

T,

12 P
dB
Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts -

Channel Power Power Spectral Density
22.29 dBm /35.6800 MHz -53.24 dBm/Hz
Data Rate: 24Mbps Channel Frequency: 5240MHz

Ch Freq £.18 GHz Trig Free

Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#hAvg
L P P e Y T

9 7 )
10 7 N
Offst a e,
12 et Mt 1 ]
dB
Center 5.18 GHz Span 60 MHz
#Res BW 1 MHz #F/BW 3 MH=z Sweep 19.98 ms (1000 pts ]

Channel Power Power Spectral Density

22.19 dBm /36.7900 MHz -53.47 dBm/Hz

Data Rate: 54Mbps Channel Frequency: 5180MHz
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Ch Freq L Trig  Free
Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#Avg
L e ™,
o 7 5

J — e

dB/ w1 J—
Offst Mr‘ WH“'M-L_,
12
db
Center 5.2 GHz Span 60 MHz
#Res BW 1 MHz #F/BW 3 MHz Sweep 19.98 ms (1000 pts) ]

Channel Power Power Spectral Density

23.53 dBm /36.7900 MHz -52.13 dBm/Hz

Data Rate: 54Mbps Channel Frequency: 5200MHz

Ch Freg 5.24 GHz Trig Free
Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#Avg
L = e o i
. 4 5,

10 7 S
dB/ _‘#,u-"""" m““-m
Offst = N

— Tk |
12
dB
Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz #FA/BWW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
23.25dBm /36.7900 MHz -52.41 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5240MHz
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Modulation: 802.11n

Data Channel. Frequency Output Limit Margin
Rate No (MHz2) Power (dBm) (dB)
(Mbps) (dBm)
36 5180 22.39 30 -7.61
MCS 0 40 5200 23.49 30 -6.51
48 5240 23.39 30 -6.61
36 5180 21.68 30 -8.32
MSC 4 40 5200 22.89 30 -7.11
48 5240 23.28 30 -6.72
36 5180 21.87 30 -8.13
MCS 7 40 5200 22.24 30 -7.76
48 5240 22.61 30 -7.39

Ch Freq 518 GH=z Trig  Free
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#hvg
L it
9 7 5
10 7 .
dB/ I I
Offst ] .
oy ]
12
dB
Center 5.18 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (10040 pts|

Channel Power Power Spectral Density

22.39 dBm /42.1900 MHz -53.86 dBm/Hz

Data Rate: MCS 0 Channel Frequency: 5180MHz
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Ref 28 dBm Atten 30 dB

#Avg
Log A =,

10 i AN
dB/f . i
Offst pr=—m" e
12
dB

Center 5.2 GHz Span 60 MHz
#Res BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

23.49dBm /42.1900 MHz -92.77 dBm/Hz

Data Rate: MCS 0 Channel Frequency: 5200MHz

Ch Freq 524 GH=z

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#hvg
L —
0 7 Y
per? ‘-\_.\W
dBf e p ] fa
Offst
12
dB

Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MH=z Sweep 19.98 ms (1000 pts)

Channel Power Power Spectral Density
23.39 dBm /42.1900 MHz -52.86 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5240MHz
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Ch Freg 5.18 GH=z Trig Free

Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#Avg
L

- 7 5
10 i N
dB/ ——— )
Offst A T
12 [ e
dB
Center 5.18 GHz Span 60 MHz
#Res BW 1 MHz #VBWW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

21.68 dBm /39.4400 MHz -54.28 dBm/Hz

Data Rate: MCS 4 Channel Frequency: 5180MHz

Ch Freq 5.2 GHz Trig Free

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB

#Avg

Lﬂ'g T

10 ___.F,._Jf \"'\...,f__,___

dB/ T,

Offst =" e

12

dB

Center 5.2 GHz Span 60 MHz

#Res BW 1 MHz #H/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
22.89 dBm /39.4400 MHz -53.07 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5200 MHz

Test Report No.: 19660261 001 Date: 26.09.2016 Page 46 of 110



A TUVRheinland”

www.tuv.com

Ch Freq 5.24 GHz

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#Avg
e 7 13

— ! P
dB/f e T,
Offst i
12
dB

Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

23.28 dBm /39.4400 MHz -52.68 dBm/Hz

Data Rate: MCS 4 Channel Frequency: 5240MHz

ChFreq  5.18 GHz

Channel Power Averages: 100

Ref 27 dBm Atten 25 dB

#Avg

L o et bl ——

. 7 5,

10 —7 kN

dB/ el ~

Offst e T
e "\q,,m

12

dB

Center 5.18 GHz Span 60 MHz

#Res BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

21.87 dBm /38.3300 MHz -53.97 dBm/Hz

Data Rate: MCS 7 Channel Frequency: 5180MHz
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Ch Freq
Channel Power Averages: 100
Ref 27 dBm Atten 25 dB
#hvg
Log 74 N B AN
10 — 7 o
dB'; .»—-"""...w_ "'H-q_,_‘_u."h
Offst | e e
12
dB
Center 5.2 GHz Span 60 MHz
#Hes BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power Power Spectral Density
22.24 dBm /38.3300 MHz -53.60 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5200 MHz

Ch Freqg 524 GHz

Channel Power

Ref 27 dBm Atten 25 dB
#Avg
L -~
0 7 Y
L R
dB/ et |
Offst o] o,
12
dB

Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MH=z Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
22.61 dBm /38.3300 MHz -53.23 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5240MHz
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Result: 802.11 a (Mobile and Portable device)

Data Channel. | Frequency Output Limit Margin
Rate Power

(Mbps) No (MHz) (dBm) (dBm) (dB)
36 5180 19.95 24 -4.05
6 40 5200 19.30 24 -4.70
48 5240 18.47 24 -5.53
36 5180 19.06 24 -4.94
24 40 5200 19.22 24 -4.78
48 5240 18.26 24 -5.74
36 5180 19.10 24 -4.90
54 40 5200 19.42 24 -4.58
48 5240 18.89 24 -5.11

Ch Freq 518 GHz Trig Free
Channel Power Averages: 100 -
Ref 36.6 dBm Atten 35 dB
#Avg
Log
19 7 5,
dB/ Fi Y\
Offst il ]
dB
Center 5.18 GHz Span 60 MHz
#Res BUWW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pis
Channel Power Power Spectral Density
19.95 dBm /39.8100 MHz -56.05 dBm/Hz
Data Rate: 6 Mbps Channel Frequency: 5180MHz
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Ch Freg

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#hAvg

Log

10 ri N

dB/ 7 N

Offst il B

12 ~1 I s N

dB

Center 5.2 GHz Span 60 MHz

#Hes BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
19.30 dBm /39.8100 MHz -56.70 dBm/Hz
Data Rate: 6 Mbps Channel Frequency: 5200MHz

Ch Freq 24 G Trig  Free

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#hvg

Log

10 =

dBf I N

Offst I e

12 e il [ ey

dB

Center 5.24 GHz Span 60 MHz

#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

18.47 dBm /39.8100 MHz -57.53 dBm/Hz
Data Rate: 6 Mbps Channel Frequency: 5240MHz
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ChFreq 518 GHz

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#hAvg

Log

10 7 =

dBf J N

Offst — —

12

dB

Center 5.18 GHz Span 60 MHz

#HRes BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|

Channel Power Power Spectral Density
19.06 dBm /35.6800 MHz -96.46 dBm/Hz
Data Rate: 24 Mbps Channel Frequency: 5180MHz

Ch Freq

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#Avg

Log

10 i Y

dBf 7 L

Offst — B

12 e "‘-h.,____-__

dB

Center 5.2 GHz Span 60 MHz

#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density

19.22 dBm /35.6800 MHz -56.31 dBm/Hz
Data Rate: 24 Mbps Channel Frequency: 5200MHz
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Ch Freq

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#hAvg

Loeg

10 ra

dBf J N

12 [

dB

Center 5.24 GHz Span 60 MHz

#Hes BW 1 MHz #/BW 3 MH=z Sweep 19.98 ms (1000 pis

Channel Power Power Spectral Density
18.26 dBm /35.6800 MHz -57.27 dBm/Hz
Data Rate: 24 Mbps Channel Frequency: 5240MHz

ChFreq  5.18 GHz

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#hAvg

Log

10 i ™

dBf i N

Offst I e,

12 ]

dB

Center 5.18 GHz Span 60 MHz

#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
19.10 dBm /36.7900 MHz -56.96 dBm/Hz
Data Rate: 54 Mbps Channel Frequency: 5180MHz
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Ch Freg

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#Avg

Log

10 7 ~,

dBf -/ N

Offst il -

12

dB

Center 5.2 GHz Span 60 MHz

#HRes BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
19.42 dBm /36.7900 MHz -96.24 dBm/Hz
Data Rate: 54 Mbps Channel Frequency: 5200MHz

Ch Freg

Channel Power Averages: 100

Ref 36.6 dBm Atten 35 dB

#Avg

Log

10 7 '\

dB/ 7 N

Offst A il i

12

dB

Center 5.24 GHz Span 60 MHz

#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
18.89 dBm /36.7900 MHz -96.77 dBm/Hz
Data Rate: 54 Mbps Channel Frequency: 5240MHz
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Result: 802.11 n

A_ TUVRheinland®

Data Channel. | Frequency Output Limit Margin
Rate No (MH2) POWer | Bm) | (dB)
(Mbps) (dBm)
36 5180 20.02 24 -3.98
MCS 0 40 5200 19.40 24 -4.60
48 5240 19.34 24 -4.66
36 5180 20.02 24 -3.98
MSC 4 40 5200 19.41 24 -4.59
48 5240 19.20 24 -4.80
36 5180 19.99 24 -4.01
MCS 7 40 5200 19.36 24 -4.64
48 5240 19.21 24 -4.79

Ch Freq

Channel Power

£.18 GHz

Trig  Free

Averages: 100 -

Ref 28 dBm Atten 30 dB

#Avg

Log

10 If’ '\\

dB/ I I e

Offst T N

dB

Center 5.18 GHz Span 60 MHz

#Res BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
20.02 dBm /42.1900 MHz -96.23 dBm/Hz

Data Rate: MCS 0

Channel Frequency: 5180MHz

Test Report No.: 19660261 001

Date: 26.09.2016
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Ch Freqg h2G Trig Free
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#hvg
L -
Lo z S
i kN
dB/ I e
Offst el [
dB
Center 5.2 GHz Span 60 MHz
#Res BUW 1 MHz #BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
19.40 dBm /42.1900 MHz -96.85 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5200MHz

Ch Freg

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#Avg
L -
e i &)
; X
dB/ —— o
Offst e e -
12
dB
Center 5.24 GHz Span 60 MHz
#HRes BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
19.34 dBm /42.1900 MHz -56.91 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5240MHz
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Ch Freq 518 GHz

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#hvg
L —_—
0 7 5
S AN
dB/ —— e
Offst " )
dB
Center 5.18 GHz Span 60 MHz
#Res BW 1 MHz #BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
20.02 dBm /39.4400 MHz -95.93 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5180MHz

Ch Freq

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#hAvg
L -
0 s 5
/ X,
dB/ [ e
Offst il
12 s
dB
Center 5.2 GHz Span 60 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
19.41 dBm /39.4400 MHz -56.55 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5200MHz
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Ch Freq

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#hvg
L
0 - -
i N
Offst o [T,
12 ]
dB
Center 5.24 GHz Span 60 MHz
#Res BW 1 MHz ABW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
19.20 dBm /39.4400 MHz -256.76 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5240MHz

Ch Freq 518 G Trig Free

Channel Power Averages: 100

Ref 286 dBm Atten 30 dB

#hAvg

Log

10 ;;’ "'r.l\L

dB/ — s = —

Offst ™ I

dB

Center 5.18 GHz Span 60 MHz

#Res BW 1 MHz #F/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

19.99 dBm /38.3300 MHz -95.85 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5180MHz
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Ch Freg h2G Trig Free
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#hvg
L .
0 - —
/ i
dB/f P i
Offst ] [,
12
dB
Center 5.2 GHz Span 60 MHz
#Res BW 1 MHz #FABW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
19.36 dBm /38.3300 MHz -56.47 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5200MHz

Ch Freq 524 G Trig Free

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#hAvg
L
0 — ‘
i kN
dB/ 1 e
Offst T [T,
12
dB
Center 5.24 GHz Span 60 MHz
#HRes BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
19.21 dBm /38.3300 MHz -56.63 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5240MHz
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5725 MHz — 5850MHz Band

802.11 a
Data Channel. | Frequency Output Limit Margin
Rate No (MHz) Power | (iBm) | (dBm)
(Mbps) (dBm)

149 5745 21.71 30 -8.29

6 157 5785 22.37 30 -7.63

165 5825 22.47 30 -7.53

149 5745 21.89 30 -8.11

24 157 5785 22.25 30 -7.75

165 5825 22.21 30 -7.79

149 5745 21.82 30 -8.18

54 157 5785 22.28 30 -7.72

165 5825 22.22 30 -7.78

Ch Freq i 745 GHz Trig  Free
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#hvg
Log - SIS
dB/ J — D SN
Offst | T T
et Ty
12
dB
Center 5.745 GHz Span 50 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1004 pts|

Channel Power Power Spectral Density

21.71 dBm /16.6400 MHz -50.50 dBm/Hz

Data Rate: 6 Mbps Channel Frequency: 5745 MHz
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A TUVRheinland”

Ch Freq

Channel Power

Trig Free

Averages: 100 -

Ref 28 dBm Atten 30 dB

#hvg

Log

10

dB/ I

e

Offst |, . |

12

dB

Center 5.785 GHz
#Res BW 1 MHz

Channel Power

#/BW 3 MHz

Power Spectral Density

22.37 dBm /16.6400 MHz -49.84 dBm/Hz

Sweep 19.98 ms (1000 pts

Span 50 MHz

Data Rate: 6 Mbps

Channel Frequency: 5785 MHz

Ch Freg 5825 GHz Trig Free

Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#Avg
Log Tt

",
10 ]

.

dBf U ey |
Offst |~ B
12
db
Center 5.825 GHz Span 50 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power

Power Spectral Density

22.47 dBm /16.6400 MHz -49.75 dBm/Hz

Data Rate: 6 Mbps

Channel Frequency: 5825 MHz

Test Report No.: 19660261 001

Date: 26.09.2016
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Ch Freqg
Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#hAvg
Log
0 i R
dB/ _...--F-M W"""““hm__
Offst .-r“"ﬂfr [,
= i
12
dB
Center 5.745 GHz Span 50 MHz
#Res BW 1 MHz #/BW 3 MH=z Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
21.89 dBm /16.6100 MHz -50.31 dBm/Hz
Data Rate: 24 Mbps Channel Frequency: 5745 MHz

Ch Freq 5.785 GH:z o
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#Avg
L =
0 i B

i KN

Offst | .~~~ A
12
dB
Center 5.785 GHz Span 50 MHz
#Res BW 1 MHz #F/BW 3 MH=z Sweep 19.98 ms (1000 pts] |

Channel Power Power Spectral Density

22.25dBm /16.6100 MHz -49.95 dBm/Hz

Data Rate: 24 Mbps Channel Frequency: 5785 MHz
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Averages: 100 -

Ref 28 dBm Atten 30 dB
#Avg
L |
9 i
10 7 %
dB/ J—
Offst )
12
dB

Center 5.825 GHz Span 50 MHz
#Res BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

22.21dBm /16.6100 MHz -49.99 dBm/Hz

Data Rate: 24 Mbps Channel Frequency: 5825 MHz

Ch Freq
Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#hAvg
Log Ll
10 / g
dB/ e S
Offst I B
b T
12
dB
Center 5.745 GHz Span 30 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
21.82 dBm /16.6100 MHz -50.39 dBm/Hz
Data Rate: 54 Mbps Channel Frequency: 5745 MHz
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Ch Freq

Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#Avg
L rn— —r —im

9 i
10 7 N
Offst | T ﬁ
12
dB
Center 5.785 GHz Span 50 MHz
#Res BW 1 MHz #/BW 3 MH=z Sweep 19.98 ms (1000 pts ]

Channel Power Power Spectral Density

22.28 dBm /16.6100 MHz -49.93 dBm/Hz

Data Rate: 54 Mbps Channel Frequency: 5785 MHz

Ch Freq £ 825 GHz

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB
#hvg
Log e

10 i N
dB/ _,_....-.--"‘"'""'w._ -WM
Offst
12
dB

Center 5.825 GHz Span 50 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power Power Spectral Density
22.22 dBm /16.6100 MHz -49.98 dBm/Hz
Data Rate: 54 Mbps Channel Frequency: 5825 MHz
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Result: 802.11n

g:;: Channel. Frequency ggw:rt Limit Margin
(Mbps) No (MHz) (dBm) (dBm) (dBm)
149 5745 22.04 30 -7.96

MCS 0 157 5785 21.07 30 -8.93
165 5825 22.11 30 -7.89

149 5745 21.66 30 -8.34

MSC 4 157 5785 22.22 30 -7.78
165 5825 22.38 30 -7.62

149 5745 20.66 30 -9.34

MCS 7 157 5785 22.23 30 -7.77
165 5825 21.94 30 -8.06

Ch Freq 5745 GHz Trig  Free
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#hvg
L -
1ﬂ'og rj

A s,

dB/ el B
Offst e
12
dB
Center 5.745 GHz Span 50 MHz
#Res BWW 1 MHz #U/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
22.04 dBm /17.6600 MHz -50.43 dBm/Hz
Data Rate: MSC 0 Channel Frequency: 5745 MHz
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Ch Freq 5.785 GH: Trig Free
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#hvg
Log sceme
10 rrj \‘\
dB/ e R
Offst | .o . |
12
dB
Center 5.785 GHz Span 50 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts| -

Channel Power Power Spectral Density

21.07 dBm /17.6600 MHz -51.40 dBm/Hz

Data Rate: MSC 0 Channel Frequency: 5785 MHz

Ch Freqg 5.825 GHz Trig Free

Channel Power Averages: 100

Center 5.825 GHz Span 50 MHz
#Res BUWW 1 MHz #VBW 3 MH=z ]

Channel Power Power Spectral Density

22.11 dBm /17.6600 MHz -50.36 dBm/Hz

Data Rate: MSC 0 Channel Frequency: 5825 MHz
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Ch Freq 5745 GHz Trig  Free

Channel Power Averages: 100

Ref 28 dBm Atten 30 dB

Center 5.745 GHz Span 50 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

21.66 dBm /17.7000 MHz -50.82 dBm/Hz

Data Rate: MSC 04 Channel Frequency: 5745 MHz

Ch Freg 5785 GHz Trig Free
Channel Power Averages: 100 -
Ref 28 dBm Atten 30 dB
#Avg
L e
10 /

| e

dB/ T Tt
Offst |- e
12
dB
Center 5.785 GHz Span 50 MHz
#Res BV 1 MHz #VBYY 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density
22.22 dBm /17.7000 MHz -50.26 dBm/Hz
Data Rate: MSC 4 Channel Frequency: 5785 MHz
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Ch Freq A GH:z Tiig  Free
Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#Avg
L o
e K B

e’ P

dB/ Lot e
Offst | ST
12
dB
Center 5.825 GHz Span 50 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts ]

Channel Power Power Spectral Density

22.38 dBm /17.7000 MHz -50.10 dBm/Hz

Data Rate: MSC 4 Channel Frequency: 5825 MHz

Ch Freq 5745 GHz Trig Free
Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#Avg
L -
o9 F .
10 I L
dB/ o S
OH:St _-#"M . M"“ﬁm
i e
12
dB
Center 5.745 GHz Span 50 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts ]

Channel Power Power Spectral Density

20.66 dBm /17.7200 MHz -51.82 dBm/Hz

Data Rate: MSC 7 Channel Frequency: 5745 MHz
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Ch Freqg 5 GHz Trig Free
Channel Power Averages: 100
Ref 28 dBm Atten 30 dB
#hvg
L poesm==
0 /

o M,

dBf ———————— s
Offst |~ e
12
dB
Center 5.785 GHz Span 50 MHz
#Res BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

22.23dBm /17.7200 MHz -50.26 dBm/Hz

Data Rate: MSC 7 Channel Frequency: 5785 MHz

Ch FrE!I:l 0 (5Hz T”g Free
Channel Power Averages: 100 -
Ref 286 dBm Atten 30 dB
#Avg
L |y _—
0 K .

i, L

Offst ]
12
dB
Center 5.825 GHz Span 50 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts]

Channel Power Power Spectral Density
21.94 dBm /17.7200 MHz -50.55 dBm/Hz
Data Rate: MSC 7 Channel Frequency: 5825 MHz
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Maximum conducted power
spectral density

Result
Test Specification

Measurement Bandwidth (RBW)
Requirement

Result: 802.11 a

A TUVRheinland”

Section 15.407(a)
Pass

FCC Part 15 Subpart E

1 MHz

Power spectral density for the band 5.15-5.25 GHz is 17dBm/MHz for
fixed use, and 11dBm/MHz for mobile and portable use.
5.725-5.850 GHz is 30dBm/500kHz,

g::: Channel. | Frequency PSD Limit Margin
(Mbps) No (MHz) (dBm) (dBm) (dBm)
36 5180 9.92 17 -7.08
6 40 5200 12.22 17 -4.78
48 5240 12.33 17 -4.67
36 5180 10.94 17 -6.06
24 40 5200 11.99 17 -5.01
48 5240 12.56 17 -4.44
36 5180 11.86 17 -5.14
54 40 5200 12.77 17 -4.23
48 5240 13.24 17 -3.76
Mkr1 5.178686 GHz |
Ref 37 dBm Atten 35 dB 9.92 dBm
#Avg
Log
10
dB/
Offst L
12 W —— I
"E‘ / N\
/
PhAvg Ij l\\
100 M \ﬁ\\.ﬂvﬂ
w1 52
53 FC
AR

Center 5.18 GHz
#Res BUW 1 MHz

Span 25 MHz
#A/BW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6 Mbps Channel Frequency: 5180 MHz

Test Report No.: 19660261 001
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Mkr1 5.201514 GHz |
Ref 37 dBm Atten 35 dB 12.22 dBm
#Avg
Leg
10
dB/

Offst
12 . L "PMMM‘N"W

" / \

Pavg
100
w1 52
53 FC

Center 5.2 GHz Span 25 MHz
#Res BW 1 MHz ABW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6 Mbps Channel Frequency: 5200 MHz

Mkr1 5.241514 GHz |
Ref 37 dBm Atten 35 dB 12.33 dBm
#Avg
Leg
10
dB/

Offst

dB /‘ \\

PAvg
100
W1 52
53 FC

Center 5.24 GHz Span 25 MHz
#Res BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6 Mbps Channel Frequency: 5240 MHz
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Mkr1 5.181814 GHz |
Ref 37 dBm Atten 35 dB 10.94 dBm
#hvg
Log
10
dB/

Offst
12 ﬂmﬂl”" "":"WMWWM

dB / \\

M.
PAvg Pt vy
100
w1 52
53 FC
AL
Center 5.18 GHz Span 25 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Data Rate: 24 Mbps Channel Frequency: 5180 MHz
Mkr1 5.197960 GHz |
Ref 37 dBm Atten 35 dB 11.99 dBm
#Avg
Log
10
diBf .
Offst oy
12 i - - e,
dB / ‘\‘
¥ T,
- e
PAvg
100
w1 52
53 FC
AA
Center 5.2 GHz Span 25 MHz
#Res BW 1 MHz #/BW 3 MH=z Sweep 19.98 ms (1000 pts)
Data Rate: 24 Mbps Channel Frequency: 5200 MHz
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Mkr1 5.238311 GHz |
Ref 37 dBm Atten 35 dB 12.56 dBm
#Avg
Leg
10
dB/ 1
Offst 2
12 _rp’“ A R A L X
" / \
b’ n
W "“'W-W

PAvg
100
W1 52
53 FC

AA
Center 5.24 GHz Span 25 MHz
#Res BW 1 MHz ABW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 24 Mbps Channel Frequency: 5240 MHz

Mkr1 5177735 GHz I
Ref 28 dBm Atten 30 dB 11.86 dBm
#Avg
Log
10 *
dB/ JWWMWWW%

=17 X
\‘w

PAvg
100
W1 52
53 FC

Center 5.18 GHz Span 25 MHz
#Res BW 1 MHz #ABW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 54 Mbps Channel Frequency: 5180 MHz
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Ref 28 dBm

Atten 30 dB

Mkr1 5.198211 GHz
12.77 dBm

#Avg
Log

10
dB/

oyt L g Y

+

Offst
12

dB

Phvg
100

W1 S2
53 FC

Center 5.2 GHz
#Res BW 1 MHz

Span 25 MHz

#A/BW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 54 Mbps

Channel Frequency: 5200 MHz

Ref 28 dBm

Atten 30 dB

Mkr1 5.241689 GHz
13.24 dBm

#hvg
Log

10

a
Aflurpmfar sy

dBf

.

Offst
12

N

dB

PAvg

w1 52

53 FC

Center 5.24 GHz
#Res BW 1 MHz
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Result: 802.11n

g::z Channel. | Frequency PSD Limit Margin
(Mbps) No (MHz) (dBm) (dBm) (dBm)
36 5180 11.60 17 -5.40
MCS 0 40 5200 12.93 17 -4.07
48 5240 12.62 17 -4.38
36 5180 10.91 17 -6.09
MSC 4 40 5200 11.92 17 -5.08
48 5240 12.03 17 -4.97
36 5180 11.30 17 -5.70
MCS 7 40 5200 12.33 17 -4.67
48 5240 12.98 17 -4.02
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Result: 5.150 — 5.250 GHz Band Mobile and Portable device

802.11 a
Data _ .
Rate Channel. | Frequency PSD Limit Margin
(Mbps) No (MHz) (dBm) (dBm) (dBm)
36 5180 9.51 11 -1.49
6 40 5200 9.53 11 -1.47
48 5240 9.28 11 -1.72
36 5180 9.57 11 -1.43
24 40 5200 9.70 11 -1.30
48 5240 9.19 11 -1.81
36 5180 9.56 11 -1.44
54 40 5200 9.21 11 -1.79
48 5240 9.35 11 -1.65
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Mkr1 5.241639 GHz
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Result: 802.11n

g::z Channel. | Frequency PSD Limit Margin
(Mbps) No (MHz) (dBm) (dBm) (dBm)
36 5180 9.38 11 -1.62
MCS 0 40 5200 9.18 11 -1.82
48 5240 9.16 11 -1.84
36 5180 9.55 11 -1.45
MSC 4 40 5200 9.52 11 -1.48
48 5240 9.59 11 -1.41
36 5180 9.92 11 -1.08
MCS 7 40 5200 9.24 11 -1.76
48 5240 9.72 11 -1.22
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Result: 5.725 - 5.850 GHz Band

802.11 a

32:2 Channel. | Frequency PSD Limit Margin

(Mbps) No (MHz) (dBm) (dBm) (dB)
149 5745 14.46 30 -15.54
6 157 5785 15.36 30 -14.64
165 5825 15.10 30 -14.90
149 5745 14.26 30 -15.74
24 157 5785 15.77 30 -14.23
165 5825 14.51 30 -15.49
149 5745 13.21 30 -16.79
54 157 5785 15.36 30 -14.64
165 5825 15.47 30 -14.53

Correction Factor=10*log (Required Bandwidth/ Measured Bandwidth)
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Result: 802.11n

A TUVRheinland”

g::: Channel. | Frequency PSD Limit Margin
(Mbps) No (MHz) (dBm) (dBm) (dBm)
149 5745 14.12 30 -15.88
MCS 0 157 5785 14.86 30 -15.14
165 5825 15.08 30 -14.92
149 5745 14.15 30 -15.85
MSC 4 157 5785 14.95 30 -15.05
165 5825 14.85 30 -15.15
149 5745 14.17 30 -15.83
MCS 7 157 5785 13.71 30 -16.29
165 5825 14.35 30 -15.65
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Radiated Spurious Emissions and

Restricted bands of operation

Result

Test Specification

Test Method

Measurement Location
Measuring Distance

Detection

Requirement

A TUVRheinland"

Section 15.209 /15.205/15.407 (b) (6)

FCC Part 15 Section 15.209

ANSI C63.4-2009

Semi Anechoic Chamber

3m

Pass

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

1GHz

Should Comply with the limits stated in the below table.

Limit for Radiated Emission of Section 15.209:

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.
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For Frequencies above 1 GHz

5150 MHz - 5250 MHz Band

A TUVRheinland"

Data Channel Frequency Measured field Limit Margin
Protocol Rate Frequency | Polarization (MH2) Strength (dBuV/m) (dB)
(Mbps) (MHz) (dBuVv/m)
5150 (Pk) 69.31 74 -4.69
5150 (Av) 52.5 54 -1.5
Vv 5180 (Pk) 116.16 - *
5180 (Av) 107.46 - *
10360 (Pk) No Harmonic Found
5180 10360 (Av)
5150 (Pk) 58.45 74 -15.55
5150 (Av) 44.96 54 -9.04
H 5180 (Pk) 108.55 - *
6 5180 (Av) 98.67 - *
18228 8:\'2 No Harmonic Found
5240 (Pk) 116.77 - *
v 5240 (Av) 107.22 - *
10480 (Pk) No Harmonic Found
5240 10480 (Av)
5240 (Pk) 108.43 - *
H 5240 (Av) 98.97 - *
10480 (Pk) No Harmonic Found
802.11a 10480 (Av)
5150 (Pk) 63.37 74 -10.63
5150 (Av) 49.14 54 -4.86
Y 5180 (Pk) 117.08 - *
5180 (Av) 107.46 - *
10360 (Pk) No Harmonic Found
5180 10360 (Av)
5150 (Pk) 5451 74 -19.49
5150 (Av) 42.14 54 -11.86
H 5180 (Pk) 107.95 - *
24 5180 (Av) 97.27 - *
10360 (Pk) No Harmonic Found
10360 (Av)
5240 (Pk) 118.19 - *
v 5240 (Av) 107.43 - *
10480 (Pk) No Harmonic Found
5240 10480 (Av)
5240 (Pk) 110.19 - *
Y 5240 (Av) 99.56 - *
18228 8:5; No Harmonic Found
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A TUVRheinland"

Data

Channel

Measured field

Protocol Rate Frequency | Polarization Fr%(\q/lt:_'ezr;cy Strength (dgm\]/'/tm) M(Zng)m
(Mbps) (MHz) (dBuVv/m) H
5150 (Pk) 63.33 74 -10.67
5150 (Av) 49.35 54 -4.65
Vv 5180 (Pk) 116.52 - *
5180 (Av) 106.51 - *
10360 (Pk) :
6180 10360 (Av) No Harmonic Found
5150 (Pk) 54.08 74 -19.92
5150 (Av) 42.55 54 -11.45
H 5180 (Pk) 107.98 - *
802 11a 54 5180 (Av) 98.15 - *
10360 (Pk) No Harmonic Found
10360 (Av)
5240 (Pk) 117.01 - *
v 5240 (Av) 107.69 - *
10480 (Pk) .
6210 10480 (Av) No Harmonic Found
5240 (Pk) 108.91 - *
H 5240 (Av) 99.06 - *
10480 (Pk) .
10480 (Av) No Harmonic Found

* - -> Fundamental Frequency

P-->Peak detector

AV-->Average Detector
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A TUVRheinland"

Data Channel Megsured . .
Protocol Rate Frequency | Polarization Frequency field Limit Margin
(Mbps) (MH2) (MHz) Strength (dBuVv/m) (dB)
(dBuV/m)
5150 (Pk) 68.45 74 -5.55
5150 (Av) 51.1 54 -2.9
Vv 5180 (Pk) 115.07 - *
5180 (Av) 106.1 - *
10360 (Pk) No Harmonic Found
5180 10360 (Av)
5150 (Pk) 62.33 74 -11.67
5150 (Av) 42.55 54 -11.45
4 5180 (Pk) 106.49 - *
MSC 0 5180 (Av) 97.69 - *
10360 (Pk) No Harmonic Found
10360 (Av)
5240 (Pk) 117.19 - *
v 5240 (Av) 107.9 - *
10480 (Pk) No Harmonic Found
5240 10480 (Av)
5240 (Pk) 109.58 - *
4 5240 (Av) 100.22 - *
10480 (Pk) No Harmonic Found
802.11n 10480 (Av)
5150 (Pk) 65.87 74 -8.13
5150 (Av) 50.9 54 -3.1
Vv 5180 (Pk) 116.77 - *
5180 (Av) 106.24 - *
10360 (Pk) No Harmonic Found
5180 10360 (Av)
5150 (Pk) 56.04 74 -17.96
5150 (Av) 43.7 54 -10.3
4 5180 (Pk) 107.02 - *
MSC 4 5180 (Av) 97.28 - *
10360 (Pk) No Harmonic Found
10360 (Av)
5240 (Pk) 117.6 - *
Vv 5240 (Av) 108.2 - *
10480 (Pk) No Harmonic Found
5240 10480 (Av)
5240 (Pk) 110.31 - *
Y 5240 (Av) 100.34 - *
18228 8:5; No Harmonic Found
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A TUVRheinland"

Data Channel Mea}sured o |
Protocol | Rate | Frequency | Polarization Frequency field Limit Margin
(Mbps) (MHz) (MHz) Strength | (dBuVv/m) | (dB)
(dBuV/m)
5150 (Pk) 65.32 74 868
5150 (Av) 50.48 54 352
5180 (Av) 105.79 - >
10900 (k) No Harmonic Found
5180 10360 (Av)
5150 (Pk) 57.91 74 216.09
5150 (Av) 43.73 54 10.27
H 5180 (Pk) 107.75 - x
802.11n | MSC 7 5180 (Av) 97.18 _ *
10360 (k) No Harmonic Found
10360 (Av)
5240 (Pk) 118.34 - "
Y, 5240 (Av) 108.24 - x
10480 (Pk) No Harmonic Found
5240 10480 (Av)
5240 (Pk) 111.68 - *
H 5240 (Av) 100.52 - *
18128 EZS; No Harmonic Found

* - -> Fundamental Frequency

P-->Peak detector

AV-->Average Detector
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For Band 5.725 GHz — 5.850 GHz

Data Rate Channel o Frequency |,. Measured Limit Margin
Protocol (Mbps) Frequency |Polarization (MH2) field Strength (dBuV/m) (dB)
(MHz) (dBuV/m)
5650(Pk) 52.05 68.23 -16.18
5650(Av) 40.81 54 -13.19
Y 5745(PK) 108.1 - *
5745(Av) 98.88 - *
11490(Pk) No Harmonic Found
5745 11490(Av)
5650(Pk) 51.02 68.23 -17.21
5650(Av) 39.61 54 -14.39
H 5745(Pk) 107.31 - *
5745(Av) 97.17 - *
3 ﬁjggg:t; No Harmonic Found
5825(Pk) 108.79 - *
5825(Av) 99.42 - *
Vv 5925(Pk) 53.23 68.23 -15
5925(Av) 41.68 54 -12.32
11650(Pk) No Harmonic Found
5825 11650(Av)
5825(Pk) 106.7 - *
5825(Av) 97.37 - *
Y 5925(Pk) 51.87 68.23 -16.36
5925(Av) 40.61 54 -13.39
11650(Pk) No Harmonic Found
802.11a 11650(Av)
5650(Pk) 52.2 68.23 -16.03
5650(Av) 40.58 54 -13.42
v 5745(Pk) 108.54 - *
5745(Av) 98.15 - *
11490(Pk) No Harmonic Found
5745 11490(Av)
5650(Pk) 51.1 68.23 -17.13
5650(Av) 39.91 54 -14.09
H 5745(Pk) 108.7 - *
5745(Av) 98.06 - *
o ﬂjggg:\'g No Harmonic Found
5825(Pk) 110 - *
5825(Av) 99.3 - *
Vv 5925(Pk) 52.84 68.23 -15.39
5925(Av) 41.93 54 -12.07
11650(Pk) No Harmonic Found
5825 11650(Av)
5825(Pk) 108.27 - *
5825(Av) 97.44 - *
H 5925(PK) 51.29 68.23 -16.94
5925(Av) 40.65 54 -13.35
ﬂggggzg No Harmonic Found
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A TUVRheinland"

Channel Mea_lsured . .
Protocol Data Rate Frequency |Polarization Frequency field Limit Margin
(Mbps) (MH2) (MHz) Strength | (dBpV/m) (dB)
(dBuV/m)
5650(Pk) 51.65 68.23 -16.58
5650(Av) 40.58 54 -13.42
v 5745(Pk) 108.06 - *
5745(Av) 98.26 - *
11490(Pk) No Harmonic Found
5745 11490(Av)
5650(Pk) 51.25 68.23 -16.98
5650(Av) 39.78 54 -14.22
Y 5745(Pk) 108.19 - *
5745(Av) 98.31 - *
11490(Pk) No Harmonic Found
802.11a | 54 11490(Av)
5825(Pk) 109.09 - *
5825(Av) 99.5 - *
Y 5925(Pk) 52.44 68.23 -15.79
5925(Av) 41.99 54 -12.01
11650(Pk) No Harmonic Found
5805 11650(Av)
5825(Pk) 107.23 - *
5825(Av) 97.45 - *
H 5925(Pk) 52.38 68.23 -15.85
5925(Av) 40.8 54 -13.2
iggggig No Harmonic Found

* - -> Fundamental Frequency
P-->Peak detector
AV-->Average Detector
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A TUVRheinland"

Data Channel Mea_lsured o .
Rate Frequency Polarization Frequency field Limit Margin
(Mbps) (MH2) (MHz) Strength (dBpuv/m) (dB)
(dBuV/m)
5650(Pk) 52.06 68.23 -16.17
5650(Av) 40.24 54 -13.76
Vv 5745(Pk) 105.26 - *
5745(Av) 95.93 - *
11490(Pk) :
i 11490(Av) No Harmonic Found
5650(Pk) 50.41 68.23 -17.82
5650(Av) 39.49 54 -14.51
H 5745(Pk) 105.07 - *
5745(Av) 96.34 - *
11490(Pk) No Harmonic Found
MSC 0 11490(Av)
5825(Pk) 108.56 - *
5825(Av) 99.49 - *
Vv 5925(Pk) 52.44 68.23 -15.79
5925(Av) 41.84 54 -12.16
11650(Pk) .
st 11650(Av) No Harmonic Found
5825(Pk) 106.12 - *
5825(Av) 97.48 - *
H 5925(Pk) 52.09 68.23 -16.14
5925(Av) 40.76 54 -13.24
ﬁggggi\% No Harmonic Found
5650(Pk) 51.65 68.23 -16.58
5650(Av) 40.52 54 -13.48
Vv 5745(Pk) 108.68 - *
5745(Av) 98.76 - *
11490(Pk) .
c7ae 11490(Av) No Harmonic Found
5650(Pk) 50.71 68.23 -17.52
5650(Av) 39.7 54 -14.3
H 5745(Pk) 107.18 - *
5745(Av) 97.53 - *
11490(Pk) No Harmonic Found
MSC 4 11490(Av)
5825(Pk) 109.37 - *
5825(Av) 99.72 - *
Vv 5925(Pk) 52.54 68.23 -15.69
5925(Av) 41.41 54 -12.59
11650(Pk) .
ce 11650(Av) No Harmonic Found
5825(Pk) 107.04 - *
5825(Av) 97.35 - *
H 5925(Pk) 52.2 68.23 -16.03
5925(Av) 40.55 54 -13.45
ﬁggggig No Harmonic Found
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A TUVRheinland"

Data Channel Mea}sured o .
Rate Frequency Polarization Frequency field Limit Margin
(Mbps) (MH2) (MHz) Strength (dBpVv/m) (dB)
(dBuV/m)
5650(Pk) 53.11 68.23 -15.12
5650(Av) 40.52 54 -13.48
Vv 5745(Pk) 108.59 - *
5745(Av) 98.25 - *
11490(Pk) No Harmonic Found
5745 11490(Av)
5650(Pk) 51.16 68.23 -17.07
5650(Av) 39.71 54 -14.29
Y 5745(Pk) 108.08 - *
5745(Av) 96.96 - *
11490(Pk) No Harmonic Found
MCS 7 11490(Av)
5825(Pk) 109.88 - *
5825(Av) 99.6 - *
Vv 5925(Pk) 53.12 68.23 -15.11
5925(Av) 41.8 54 -12.2
11650(Pk) No Harmonic Found
5825 11650(Av)
5825(Pk) 107.43 - *
5825(Av) 97.45 - *
4 5925(Pk) 52.57 68.23 -15.66
5925(Av) 40.74 54 -13.26
iggggig No Harmonic Found

* - -> Fundamental Frequency
P-->Peak detector

AV-->Average Detector
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Power level Settings used during testing:

Channels
Data Rate . .
Mode (Mbps) Low Mid High
6 21 22 22
802.11 a (5 GHz)
|Band-1 24 21 22 22
54 21 22 22
MCSO0 21 22 22
802.11 n (5 GHz) MCS4 21 22 22
Band-1
MCS7 21 22 22
6 22 22 22
802.11 a (5 GHz)
Band-3 24 22 22 22
54 22 22 22
MCSO0 22 22 22
802.11 n (5 GHz) MCS4 22 22 22
Band-3
MCS7 22 22 22
Power setting for Mobile and Portable applications
Data Rate . .
Mode (Mbps) Low Mid High
6 19 20 20
802.11 a (5 GHz)
|Band-1 24 19 20 20
54 19 20 20
MCSO0 19 20 20
802.11 n (5 GHz) MCS4 19 20 20
Band-1
MCS7 19 20 20

*** END OF TEST REPORT ***
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