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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
15.403 (h) (2) Dynamic Frequency Selection Pass

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

D02 General U-NII Test Procedures New Rules v01r04

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
Redpine Antenna
Class Il Band 5.25 — 5.35 GHz & band 5.47 — 5.725GHz are
Permissive added with 20MHz channel bandwidth and DFS slave
Change Molex Antenna mode without radar detection capability.
Fractus Antenna

Also, to address the test results for the above changes, the original test report 19660146 001 is
been updated to 19660146 004.
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List of Test and Measurement Instruments
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Equipment Manufacturer Model SIN Calibration Used for
Due Date Test Items
EMI Test Receiver Rohde &Schwarz ESU 40 100288 29.10.2017
Broadband Antenna Frankonia ALX-4000 ALX-4000-814 | 09.01.2018 Radiated
Broadband Horn Antenna Frankonia HAX-18 HAX18-802 16.03.2018 Spurious
Emission Horn Antenna ETS Lindgren 116706 00107323 02.11.2017 | Emissions
Active Loop Antenna Frankonia LAX-10 LAX-10-800 22.12.2017
Spectrum Analyser Agilent E4407B US41192772 | 13.02.2018
Technologies
Signal Analyzer Rohde & Schwarz FSV7 101644 01.12.2017 Antenna -
Port
Vector Signal Generator Rohde & Schwarz SMBV100 260789 03.12.2017 | Conducted
Tests
OSP120-
Open Switch & Control Unit | Rohde & Schwarz OSP;12507IHCI' 101323 & 16.06.2017
B157-100894
Testing Facilities
TUV Rheinland (India) Private Limited
No. 108, West Wing
Electronic city Phase |
Bangalore — 560100
Test Report No.: 19660146 004 Date: 26.05.2017 Page 4 of 58
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General Product Information

Product Function and Intended Use

A_ TUVRheinland®

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 - 5350 MHz, 5470 — 5725 MHz, 5725 — 5850
Operating Frequency MHz
No. of channel Refer Table 1 in page 7.
Channel Spacing 20 MHz
802.11a_5.25GHz to 9.25dBm
Transmitted Power 5.725GHz
802.11n_5.25GHz to 9.28dBm
5.725GHz '
OFDM with
802.11a BPSK,QPSK, 16-
Modulation QAM, 64-QAM
BPSK,QPSK,16-
802.11n QAM,64-QAM
802.11n:
Data Rate MCS0.MCS1,MCS2,MCS3,MCS4,MCS5,MCS6,MCS7
802.11a: 6, 9, 12, 18, 24, 36, 48, 54 Mbps
Antenna Type Refer Table 2 in page 7.
Supply Voltage 3.1-3.6 VDC
Environmental -40°C to +85°C

Test Conditions:

Supply Voltage: 5V DC from USB

Environmental conditions:

Temperature: +23.3°C

RH: 62%

Test Report No.: 19660146 004

Date: 26.05.2017 Page 5 of 58
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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.

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.
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Table of Carrier frequencies

Frequency Band Channel No. Bandcvsr/]i?jrt];\]e(:lez) Fre(zﬁ/ll]l_lezr;cy
36 20 5180
40 20 5200
44 20 5220
UNII 1 (5150 — 5250 MHz) 18 0 5240
38 40 5190
46 40 5230
52 20 5260
56 20 5280
UNII 2A (5250 — 5350MHz) 50 0 300
64 20 5320
100 20 5500
104 20 5520
108 20 5540
112 20 5560
116 20 5580
UNII 2C (5470 — 5725MHz) 120 20 5600
124 20 5620
128 20 5640
132 20 5660
136 20 5680
140 20 5700
149 20 5745
143 20 5765
157 20 5785
UNII 3 (5725 — 5850MHz) 161 20 5805
165 20 5825
151 40 5755
159 40 5795

Table 1
Note: UNII 2A & UNII 2C bands are restricted to 20MHz channels only.

List of Antenna Used:

Antenna Gain at Antenna
Make Model/Part # 2.4GHz Gain at 5 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 2

Test Report No.: 19660146 004 Date: 26.05.2017 Page 7 of 58



A_ TUVRheinland®

www.tuv.com

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
4

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

I 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:

10dB attenuator

EUT Spectrum
Analyzer

Test Result:

Modulation: 802.11a

Data Rate Channel. No Frequency EBW oBW
(Mbps) ' (MHz) (MHz) (MHz)
52 5260 40.09 17.16

6 64 5320 38.63 16.89

100 5500 38.63 16.83

140 5700 37.58 16.71

52 5260 38.48 18.58

54 64 5320 36.13 16.45
100 5500 38.08 16.68

140 5700 37.13 16.69

Test Report No.: 19660146 004 Date: 26.05.2017 Page 9 of 58



A TUVRheinland®

www.tuv.com

Mkr3 5.28075 GHz |
Ref 10.f dBm Atten 10 dB 22.69 dBm
#Peak
Log
10
dB/ o .
Offst M
10.7
dB
Center 5.26 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
hdarer Trawe Type o Peis Amplitude
1 (i Freg 526213 GHz 3624 dBm
2 (1 Freq 524086 GHz -22 26 dBm
3 (i Freg 528075 GHz -22.69 dBm
Data Rate: 6Mbps Channel Frequency: 5260MHz
S Agilent  10:36:27 30 May 2017 E T
Ch Freq . 7 Trig  Free
Occupied Bandwidth
Ref 15 dBm Atten 15 dB
#Samp
Log
10
dB/ T
Offst NM
10.7
dB
Center 5.26 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Oce BW % Pur 99.00 %
17.1640 MHz xdB  -26.00 dB
Transmit Freg Error 97 558 kHz
% dB Bandwidth 30.892 MHz*
Data Rate: 6Mbps Channel Frequency: 5260MHz
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Mkr3 5.33979 GHz
Ref 10.7 dBm Atten 10 dB -26.7 dBm
#Peak -
Log
10
dB/ 2 3
Offst
10.7
dB
Center 5.32 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
hdamer Trace Type X Pz Amplitude
1 1) Freq 532213 GHz 0.443 dBm
2 1) Freq 530116 GHz -26.43 dBm
3 1 Freq 533978 GHz -26.7 dBm

Data Rate: 6Mbps Channel Frequency: 5320MHz

Ch Freg 5.32 GHz Trig  Free

Decupied Bandwiidth

Ref 17.5 dBm Atten 20 dB -
#Samp
Log
10 WWW'\“WW |
dB/ 3 .
Offist W
10.7
dB r
Center 5.32 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts) A
Occupied Bandwidth Oce BW % Pur 99.00 %
16.8948 MHz ¥ dB  -Z6.00 dB I
Transmit Fraq Errar B88.692 kHz
¥ dB Bandwidth 31137 MHz*
Data Rate: 6Mbps Channel Frequency: 5320MHz
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Mkr3 5.51984 GHz |
Ref 10.7 dBm Atten 10 dB -24.53 dBm
#Peak
Log
10
dB/ = 3
Offst
10.7
dB
Center 5.5 GHz Span 50 MHz
#Res BW 300 kHz HVBW 1 MHz Sweep 9.99 ms (1000 pts)
ol areer Trace Type X Pz Amplitude

1 (1 Freq 550213 GHz 1.554 dBm

z (1 Freq 548121 GHz -24.58 dBm

3 (1 Freq 551984 GHz -24.53 dBm

Data Rate: 6Mbps

Channel Frequency: 5500MHz

Ch Freg

Oecupied Bandwidth

Ref 17.5 dBm
#Samp

Log

10

dB/ |5
Offst

10.7

dB

Atten 20 dB

Center 5.5 GHz
Res BW 300 kHz

#VBW 1 MHz

W

Span 40 MHz
Sweep 4 ms (101 pts)

Occupied Bandwidth
16.8363 MHz

95523 kHz
33.785 MHz"

Transmit Freq Errar
¥ dB Bandwidth

99.00 %
-26.00 dB

Occ BYW % Pwer
% dB

Data Rate: 6Mbps

Channel Frequency: 5500MHz
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Ref 10.7 dBm
#Peak

Log

10

dB/ 2

uﬁnW

10.7
dB

Atten 10 dB

Center 5.7 GHz

#Res BW 300 kHz
hdarer Trace Type
1 i1 Freq
2 17 Fraq
2 1 Freq

Mkr3 5.71869 GHz

27.46 dBm
1
3
Span 50 MHz
#VBW 1 MHz Sweep 9.99 ms (1000 pts)
& Pis Amplitude
570213 GHz -1.508 dBm
568111 GHz -27.83 dBm
571369 GHz -27.45 dBm

Data Rate: 6Mbps

Channel Frequency: 5700MHz

Ch Freg

Decupied Bandwidth

Trig  Free

Ref 17.5 dBm
#Samp
Log

Atten 20 dB

dB
Center 5.7 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %
16.7168 MHz xdB  -Z6.00 dB
Transrmit Freg Error 30,4939 kHz
¥ dB Bandwidth 28.816 MHz*

Data Rate: 6Mbps

Channel Frequency: 5700MHz

Test Report No.: 19660146 004
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Log
10
dB/
Offst
10.7
dB

Ref 10.7 dBm
#Peak

=2

e N

Mki3 527904 GHz |
Atten 10 dB 22.33 dBm

3

Center 5.26 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
hather Trace Type X Pz Amplitude
1 1 Freq 526213 GHz 3052 dBm
z 01 Fraq 524056 GHz -22.6 dBm
3 1 Freq 527004 GHz -22.33 dBm
Data Rate: 54Mbps Channel Frequency: 5260MHz

Ch Freq

59.26 GHz Trig  Free

Decupied Bandwidth

Ref 1

Log
10
dB/
Offst
10.7
dB

7.5 dBm

#Samp

Atten 20 dB

W %Mﬂwww

Center 5.26 GHz
Res BW 300 kHz

Span 40 MHz
#VBW 1 MHz Sweep 4 ms (101 pis)

Occupied Bandwidth Oce BV % Pur 99.00 %
18.5825 MHz xdB  -26.00 dB

Transmit Freg Errar
% dB Bandwidth

139,965 kHz
35.954 MHz™

Data Rate: 54Mbps Channel Frequency: 5260MHz

Test Report No.: 19660146 004
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Mkr2 5.30281 GHz

Ref 10.7 dBm Atten 10 dB 26.82 dBm
#Peak 1
Log
10
dB/f z 2
Offst
10.7
dB
Center 5.32 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pis)
M arar Trace Type X Pz Amplitude
1 e Freg 532213 GHz -0.435 dBm
z 1) Freq 530281 GHz -26.82 dBm
3 (0 Freq 533904 GHz -26.43 dBm
Data Rate: 54Mbps Channel Frequency: 5320MHz

Ch Freq 5.32 GHz Trig  Free
Jccupied Bandwidth
Ref 17.5 dBm Atten 20 dB
#Samp
Log
10 MWWNNW |
dB/
Offst V'W
10.7
dB |
Center 5.32 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.4503 MHz xdB  -26.00 dB
Transmit Freg Errar -96.931 kHz
¥ dB Bandwidth 23.544 MHz*
Data Rate: 54Mbps Channel Frequency: 5320MHz

Test Report No.: 19660146 004 Date: 26.05.2017 Page 15 of 58
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Mkr3 5.51929 GHz |
Ref 10.7 dBm Atten 10 dB -25.38 dBm
#Peak -
Log
10 I
dB/ Z 2
10.7 -
dB
Center 5.5 GHz Span 50 MHz ||
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
M arker Trace Type KAz Amplitude
1 £1) Freq 580213 GHz 0213 dBm .
z £1) Freq 543121 GHz -26.02 dBm
3 £1) Freq 551020 GHz -26.38 dBm
Data Rate: 54Mbps Channel Frequency: 5500MHz

Ch Freq 9.5 GHz Trig  Free
Dccupied Bandwidth
Ref 17.5 dBm Atten 20 dB
#Samp
Log
10 HWMMWW _
dB/
Offst ]VM
10.7
dB |
Center 5.5 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Oce BW % Pwr 99.00 %
16.6817 MHz xdB  -26.00 dB
Transmit Freqg Error 29841 kHz
% dB Bandwidth 30.219 tHz*
Data Rate: 54Mbps Channel Frequency: 5500MHz
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Mkr3 5.71909 GHz |
Ref 10.7 dBm Atten 10 dB -28.66 dBm
#Peak 1
Log
10
dB/ = £
Offst
10.7
dB
Center 5.7 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
tarer Trace Type X Az Amplitude
1 (11 Freq 570213 GHz -2 452 dBm
2 1) Freq 568196 GHz -28 66 dBm
3 1 Freq 5£.71902 GHz -22 66 dBm
Data Rate: 54Mbps Channel Frequency: 5700MHz

Ch Freq 57 GHz Trig  Free
Decupied Bandwidth
Ref 17.5 dBm Atten 20 dB
#Samp
Log
10 MW‘V‘WWW
dB/ > <
Offst
10.7 w'Jﬁ(
dB
Center 5.7 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (101 pts)
Occupied Bandwidth Occ BW % Puwr 93.00 %
16.6935 MHz xdB  -26.00 dB
Transmit Freg Error 00796 kHz
% dB Bandwidth 31.513 WHz*
Data Rate: 54Mbps Channel Frequency: 5700MHz
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Modulation: 802.11n

Frequency EBW OBW

Data Rate Channel. No (MH2) (MH2) (MH2)
52 5260 45.30 19.09

64 5320 41.30 17.76

MCSO 100 5500 42.90 18.48
140 5700 38.64 17.75

52 5260 38.98 19.00

MCS7 64 5320 38.78 17.83
100 5500 39.84 17.95

140 5700 34.53 17.87

Test Report No.: 19660146 004 Date: 26.05.2017 Page 18 of 58
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Mkr2 5.23775 GHz |
Ref10.7 dBm Atten 10 dB 23.43 dBm
#Peak
Log *
10
dB! M 5
Offst
10.7
dB
Center 5.26 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
b ancer Trace Twpe X Pz Amplitude

1 (11 Freq 526213 GHz 3.025 dBm

2 (11 Fraq 523775 GHz 23.43 dBm

3 (11 Freq 5.28305 GHz 22.04 dBm

Data Rate: MCSO

Channel Frequency: 5260MHz

5.26 GHz

Ch Freq

Occupied Bandwidth

Trig  Free

Ref 17.5 dBm Atten 20 dB
#Samp

Log

10

dB/

Offst

10.7

dB

Center 5.26 GHz

Res BW 300 kHz #VBW 1 MHz

Www

Span 40 MHz

Occupied Bandwidth

19.0929 MHz
Transmit Freq Error 4959858 kHz
¥ dB Bandwidth 35.769 MHz"

Sweep 4 ms (101 pis)
Do BYW 9% Pwer 89.00 %
xdB  -26.00 dB

Data Rate: MCSO

Channel Frequency: 5260MHz

Test Report No.: 19660146 004
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Mkr3 5.34095 GHz |
Ref 10.7 dBm Atten 10 dB -28.63 dBm
#Peak 1
Log
10
dB/ z 3
Offst M
10.7
dB
Center 5.32 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
Wl arer Trace Type . Pis Amplitude
1 (1) Freq 532213 GHz -0.551 dBm
z (1 Freq 5.29965 GHz -28.51 dBm
3 (1) Freq 539005 GHz -28.63 dBm
Data Rate: MCSO Channel Frequency: 5320MHz

Ch Freg 532 GHz Trig  Free
Occupied Bandwidth
Ref 17.5 dBm Atten 20 dB
#Samp
Log
10
dB/ Ly -
Offst JM
10.7
dB
Center 5.32 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms {101 pis)
Occupied Bandwidth Occ BYW % Puwr 99.00 %
17.7613 MHz «iB 280048
Transmit Freq Errar 23.247 kHz
¥ dB Bandwidth 29 367 MHz*
Data Rate: MCSO Channel Frequency: 5320MHz
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Mki2 5.47870 GHz |
Ref 10.7 dBm Atten 10 dB 26.75 dBm
#Peak 1
Log
10
dB/ = 2
Offst
10.7
dB
Center 5.5 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
hlatker Trace Type X Pis Amplitude
1 o1 Frag 550213 GHz -0.725 dBm
2 o1 Frag 547870 GHz -26.75 dBm
2 01 Freq 552160 GHz -26.50 dBm
Data Rate: MCSO Channel Frequency: 5500MHz

Ch Freq 5.5 GHz Trig  Free
Decupied Bandwidth
Ref 17.5 dBm Atten 20 dB
#Samp
Log
10 W"‘W‘W{“\W I
dB/
Offst IA.M
10.7
dB f
Center 5.5 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Qe BW % P 99.00 %
18.4896 MHz #dB 50045
Transmit Freqg Error 25067 kHz
¥ dB Bandwidth 33137 MHz"
Data Rate: MCSO Channel Frequency: 5500MHz
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Mkr2 5.68146 GHz |
Ref 10.7 dBm Atten 10 dB 29.74 dBm
#Peak N
Log
10
dB/ = 5
10.7
dB
Center 5.7 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
il areer Trace Type Pz Amplitude

1 1) Freq 570213 GHz -3.898 dBm

z 1) Freg 568145 GHz -28.74 dBm

3 1) Freq 572010 GHz -29.92 dBm

Data Rate: MCSO

Channel Frequency: 5700MHz

Ch Freq

Trig  Free

Dccupied Bandwidth

Ref 17.5 dBm Atten 20 dB
#Samp

Log

10

dB/

Offst

10.7

dB

%

Center 5.7 GHz
Res BW 300 kHz

#VBW 1 MHz

Gl

Span 40 MHz
Sweep 4 ms {401 pis)

Occupied Bandwidth

17.7523 MHz
Transmit Freq Errar -14.823 kHz
¥ dB Bandwidth 29,760 MHz*

Occ BW % Pur 99.00 %
¥»dB -26.00 dB

Data Rate: MCSO

Channel Frequency: 5700MHz

Test Report No.: 19660146 004

Date: 26.05.2017
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A TUVRheinland®

Mkr3 5.27924 GHz |
Ref 10.7 dBm Atten 10 dB 21.3 dBm
#Peak
Log *
10 L -
dB/ W
Offst
10.7
dB
Center 5.26 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
fdaer Trace Type &Pz Amplitude

1 %! Freq 5262132 GHz 4132 4Bm

2 (1 Freq 5.24026 GHz -24.82 dBm

3 %! Freq 527924 GHz 21.3 dBm

Data Rate: MCS7

Channel Frequency: 5260MHz

5,26 GHz

Ch Freg

Oecupied Bandwidth

Trig  Free

Ref 17.5 dBm Atten 20 dB
#Samp

Log

10

dB/

Offst

10.7

dB

Center 5.26 GHz

Res BW 300 kHz #VBW 1 MHz

g

Span 40 MHz
Sweep 4 ms (401 pts)

Occupied Bandwidth

19.0038 MHz
Transmit Freq Error 403.055 kHz
¥ dB Bandwidth 35.468 MHz*

Do BWY % Pur
% dB

99,00 %
-26.00 dB

Data Rate: MCS7

Channel Frequency: 5260MHz

Test Report No.: 19660146 004

Date: 26.05.2017
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A TUVRheinland®

Mkr3 5.33899 GHz )
Ref 10.7 dBm Atten 10 dB 27.81 dBm
#Peak 1
Log
10
dB/ = 3
Offst
10.7
dB
Center 5.32 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
hather Trace Type X Pois Amplitude

1 (1 Frag 532213 GHz 1313 dBm

z (1) Freq 520021 GHz -27.49 dBm

3 (11 Freq £.33800 GHz -27.81 dBm

Data Rate: MCS7 Channel Frequency: 5320MHz

Ch Freq 5.32 GHz Trig  Free
Decupied Bandwidth
Ref17.5 dBm Atten 20 dB
#Samp
Log
10
dB/ 3 pal
Offst
10.7 m"’!
dB
Center 5.32 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (101 pts)
Occupied Bandwidth Occ BW % Pwr 93.00 %
17.8306 MHz <d8 B0
Transmit Freg Errar -11.322 kHz
% dB Bandwidth 27178 WHz*
Data Rate: MCS7 Channel Frequency: 5320MHz

Test Report No.: 19660146 004 Date: 26.05.2017 Page 24 of 58
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Mkr3 5.52025 GHz |
Ref 10.7¥ dBm Atten 10 dB 23.42 dBm
#Peak .
Log
10
dB/ 2 2
Offst
10.7
dB
Center 3.5 GHz Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
hdarer Trace Twpe X P Amplitude

1 1 Frag 550213 GHz 0.475 dBm

z 1 Frag 542041 GHz -24.06 dBm

= 01 Frag 552025 GHz -25.42 dBm

Data Rate: MCS7 Channel Frequency: 5500MHz

Ch Freq 5.5 GHz Trig  Free
Jccupied Bandwidth
Ref 17.5 dBm Atten 20 dB
#Samp
Log
10 Femppir i
dB/ e
Offst M
10.7
dB
Center 5.5 GHz Span 40 MHz
Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (101 pts)
Occupied Bandwidth Occ BW % Pwr 93.00 %
17.9504 MHz #dE 200048
Transmit Freq Error 56.999 kHz
¥ dB Bandwidth 32731 MHz"
Data Rate: MCS7 Channel Frequency: 5500MHz

Test Report No.: 19660146 004 Date: 26.05.2017 Page 25 of 58
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A TUVRheinland®

Mkr3 5.71764 GHz |
Ref 10.7 dBm Atten 10 dB -29.96 dBm
#Peak N
Lag
10
dB/ = 3
Offst
10.7
dB W
Center 5.7 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts)
[LELTY Trace Type X i Amplitude

1 (1) Freq 570213 GHz -3.713 dBm

2 eH Freq 568311 GHz -28.15 dBm

3 eH Freq 571764 GHz -28.96 dBm

Data Rate: MCS7

Channel Frequency: 5700MHz

R
5.7 GHz

Ch Freq

Trig  Free

Occupied Bandwidth

Ref 10.7 dBm
#Peak

Log

10

dB/

Offst

10.7

dB

Atten 10 dB

Center 5.7 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 40 MHz
Sweep 9.99 ms (1000 pis)

Occupied Bandwidth

17.8769 MHz
Transmit Freq Error 9,782 kHz
x# dB Bandwidth 23.840 MHz*

Occ BYWY % Puwr 99.00 %
xdB -25.00 dB

Data Rate: MCS7

Channel Frequency: 5700MHz

Test Report No.: 19660146 004

Date: 26.05.2017
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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 5250 - 5350 MHz, 5470 — 5725 MHz, 5725 — 5850 MHz, the

maximum conducted output power over the frequency band of operation
shall not exceed the lesser of 250 mW or 11dBm + 10log B, where B is
the 26- dB emission bandwidth in MHz

Test Method:

10dB attenuator

EUT Spectrum
I: Analyzer

Test Result:

Note: Attenuation of 10dB and cable loss of 0.7dB is included in the test results.

Modulation: 802.11a

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

52 5260 7.39 23.97 -16.58

6 64 5320 5.44 23.97 -18.53
100 5500 3.64 23.97 -20.33

140 5700 9.25 23.97 -14.72

52 5260 7.38 23.97 -16.59

54 64 5320 5.52 23.97 -18.45
100 5500 3.91 23.97 -20.06

140 5700 9.22 23.97 -14.75

Test Report No.: 19660146 004 Date: 26.05.2017 Page 27 of 58
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Ch Freg 5.26 GHz Trig  Free
Channel Power Merage:: 100
Ref 16.7 dBm Atten 20 dB
#Avg
Log
10 s SN
dBf | =
Offst
10.7
dB
Center 5.26 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 8 ms (4101 pts)
Channel Power Fower Spectral Density
/.39 dBm [/18.6000 MHz -65.30 dBm/Hz
Data Rate: 6Mbps Channel Frequency: 5260MHz

Ch Freq 532 GHz Trig  Free

Channel Power Averages: 100

Ref 16.7 dBm Atten 20 dB
#hvg
Log

llzu M/ D ——— '

Offst

10.7

dB

Center 5.32 GHz Span 40 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 8 ms (401 pts)
Channel Power Power Spectral Density
9.44 dBm /18.6000 MHz -67.25 dBm/Hz

Data Rate: 6Mbps Channel Frequency: 5320MHz
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Ch Freq 5.5 GHz Trig  Free
Channel Power Averages: 100
Ref 16.7 dBm Atten 20 dB
#Avg
Log
10 T N |
dB/ Wa‘/ ‘“'M
Offst
10.7
dB
Center 5.5 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MH:z Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
3.64 dBm /18.6000 MHz -69.05 dBm/Hz
Data Rate: 6Mbps Channel Frequency: 5500MHz

Ch Freq 5.7 GHz Trig  Free
Channel Power Average:: 100
Ref 16.7 dBm Atten 20 dB
#hAvg
Log e
10 /— y |
N R B
Offst
10.7
dB
Center 5.7 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Fower Fower Spectral Density
9.25dBm /18.6000 MHz -63.45 dBm/Hz

Data Rate: 6Mbps Channel Frequency: 5700MHz

Test Report No.: 19660146 004 Date: 26.05.2017 Page 29 of 58
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Ch Freq 5.26 GHz Tty Free

Channel Power Average:: 100

Ref 16.7 dBm Atten 20 dB

#Avg

Log e =

10 f %y

dB/ MW MM

Offst

10.7

dB

Center 5.26 GHz Span 40 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Paower Fower Spectral Density
7.38 dBm /18.6000 MHz -65.32 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5260MHz

Ch Freq 532 GHz Trig  Free
Channel Power Average:: 100
Ref 16.7 dBm Atten 20 dB
#Avg
Log e
10 ras 4 .
dB/ W M
Offst
10.7
dB
Center 5.32 GHz Span 40 MHz
#Res BW 1 MHz HVBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Fower Spectral Density
9.92dBm /18.6000 MHz -67.17 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5320MHz
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Ch Freg 5.5 GHz Trig  Free
Channel Power Average:: 100
Ref 16.7 dBm Atten 20 dB
#hAvg
Log
10 il - ™
dB/ ] \“‘*‘N
Offst ="
10.7
dB
Center 5.5 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Zhannel Power Fower Spectral Density
3.91 dBm /18.6000 MHz -68.79 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5500MHz

Ch Freq 5.7 GHz Trig  Free
Channel Power Averages: 100
Ref 16.7 dBm Atten 20 dB
#Avg
Log refarer—ratn
10 v y .
dB! T R
Offst
10.7
dB
Center 5.7 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Zhannel Fower Fower Spectral Density
9.22dBm /18.6000 MHz -63.47 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5700MHz
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Modulation: 802.11n

Output - .
Data Rate Frequency Limit Margin
Channel No. ower

(MHz) '(’dBm) (dBm) (dB)

52 5260 7.05 23.97 -16.92

MCSO 64 5320 5.77 23.97 -18.2
100 5500 1.04 23.97 -22.93

140 5700 9.28 23.97 -14.69

52 5260 6.80 23.97 -17.17

64 5320 5.77 23.97 -18.2

MCS7 100 5500 1.36 23.97 -22.61
140 5700 9.24 23.97 -14.73

Ch Freg 5.26 GHz Trig  Free
Channel Power Averages: 100
Ref 16.7 dBm Atten 20 dB
#Avg
Log o
10 = y
dB/ _,,.,M—-—"‘"‘”‘““"'r \"“”“"‘*\\
Offst
10.7
dB
Center 5.26 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
iZhannel Power Faower Spectral Density
7.05dBm /19.1000 MHz -65.76 dBm/Hz
Data Rate: MCSO Channel Frequency: 5260MHz
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Ch Freq 532 GHz Trig  Free

Channel Power Averages: 100

Ref 16.7 dBm Atten 20 dB

#hvg

Log

10 ¥ b

1< S ‘\\w

Offst

10.7

dB

Center 5.32 GHz Span 40 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Fower Spactral Density
5.77dBm /19.1000 MHz -67.04 dBm/Hz
Data Rate: MCSO Channel Frequency: 5320MHz

Ch Freg 5.5 GHz Trig  Free
Channel Power Merages: 100
Ref 16.7 dBm Atten 20 dB
#Avg
Log
0 e _\\
dB/ d
Offst M""“""’_/ M
10.7
dB
Center 5.5 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Fower Spectral Density
1.04 dBm /19.1000 MHz -71.77 dBm/Hz
Data Rate: MCSO Channel Frequency: 5500MHz
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o =
5.7 GHz

Ch Freg

Channel Power

Trig  Free

Averages: 100

Ref 16.7 dBm

Atten 20 dB

#hvg

Log
10
dB/
Offst
10.7
dB

R

P

Center 5.7 GHz
#Res BW 1 MHz

—

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

9.28 dBm /19.1000 MHz

Fower Spectral Density

-63.53 dBm/Hz

Data Rate: MCSO

Channel Frequency: 5700MHz

5.26 GHz

Ch Freq

Channel Power

Triy  Free

Averages: 100

Ref 16.7 dBm Atten 20 dB

#Avg
Log

P

10

B [

Offst
10.7
dB

Center 5.26 GHz
#Res BW 1 MHz

\‘*"‘*-"—w-,ﬁ.,,

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

6.80dBm /19.1000 MHz

Fower Spectral Density

-66.01 dBm/Hz

Data Rate: MCS7

Channel Frequency: 5260MHz

Test Report No.: 19660146 004
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Ch Freq £.32 GHz Trig  Free
Channel Power Merages: 100
Ref 16.7 dBm Atten 20 dB
#hvg
Log
10 4 k |
;T S —— R‘.\
Offst
10.7
dB
Center 5.32 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Fower Fower Spectral Density
5.77 dBm /19.1000 MHz -67.04 dBm/Hz
Data Rate: MCS7 Channel Frequency: 5320MHz

Ch Freq 5.5 GHz Trig  Free
Channel Power Merage:: 100
Ref 16.7 dBm Atten 20 dB -
#hvg
Log
10 - T \\ I
dBf
Offst W._-.—-—»/ M%
107 |
dB M
Center 5.5 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts) =
Zhannel Fower Fower Spectral Density 0
1.36 dBm /19.1000 MHz -71.45 dBm/Hz
l
Data Rate: MCS7 Channel Frequency: 5500MHz

Test Report No.: 19660146 004 Date: 26.05.2017 Page 35 of 58
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Ch Freg o.7 GHz

Trig  Free

Channel Power

Averages: 100

Ref 16.7 dBm Atten 20 dB

#Avg
Log
10 N

dBf  peT

Offst
10.7
dB

/.-P

Center 5.7 GHz
#Res BW 1 MHz

\-‘W

Span 40 MHz
H#VBW 3 MHz Sweep 19.98 ms (1000 pis)

Channel Power

9.24 dBm /19.1000 MHz -63.57 dBm/Hz

Fower Spectral Density

Data Rate: MCS7

Channel Frequency: 5700MHz

Test Report No.: 19660146 004

Date: 26.05.2017 Page 36 of 58



A TUVRheinland®

www.tuv.com

Peak power spectral density Section 15.407 (a)
Result Pass
Test Specification FCC Part 15 Section 15.407 (a)

Requirement Maximum power spectral density shall not exceed 11 dBm in any 1-MHz band

Test Method:

10dB attenuator

EUT Spectrum
Analyzer

Test Result:

Note: Attenuation of 10dB and cable loss of 0.7dB is included in the test results.

Modulation: 802.11a

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

52 5260 -3.356 11.00 -14.356

6 64 5320 -4.635 11.00 -15.635

100 5500 -8.087 11.00 -19.087

140 5700 -1.362 11.00 -12.362

52 5260 -3.248 11.00 -14.248

54 64 5320 -5.409 11.00 -16.409

100 5500 -7.959 11.00 -18.959

140 5700 -1.241 11.00 -12.241

Test Report No.: 19660146 004 Date: 26.05.2017 Page 37 of 58
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Ref 16.7 dBm
#Avg

Log

10

dB/

Offst

10.7

dB

L

PAvg
100
W1 S2
S3 FC

Center 5.26 GHz
#Res BW 1 MHz

Atten 20 dB

Mkr1 5.26162 GHz
-3.356 dBm

Span 40 MHz
#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps

Channel Frequency: 5260MHz

Ref 16.7 dBm
#Avg

Log

10

dBf

Offst
10.7
dB

g e

100
W1 s2
53 FC

Center 5.32 GHz
#Res BW 1 MHz

Atten 20 dB

Mkr1 5.32174 GHz |

4.635 dBm
1
e b
Span 40 MHz
#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps

Channel Frequency: 5320M Hz

Test Report No.: 19660146 004
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Ref 16.7 dBm
#Avg

Log

10

dB/

Offst

10.7

dB

PAvg
100
w1 S2
S3 FC

Center 5.5 GHz
#Res BW 1 MHz

Atten 20 dB

Mkr1 5.50214 GHz
8.087 dBm

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps

Channel Frequency: 5500MHz

Ref 16.7 dBm
#Avg

Log

10

dB/

Offst
10.7
dB

PAvg
100
W1 S2
§3 FC

Center 5.7 GHz
#Res BW 1 MHz

Atten 20 dB

Mkr1 5.69830 GHz |
1.362 dBm

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps

Channel Frequency: 5700MHz

Test Report No.: 19660146 004
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Ref 16.7 dBm
#hvg

Log

10

dB/

Offst

10.7

dB

Atten 20

PAvg
100
W1 S2
S3 FC

Center 5.26 GHz
#Res BW 1 MHz

Mkr1 5.26146 GHz |

dB -3.248 dBm

Span 40 MHz
H#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 54Mbps

Channel Frequency: 5260MHz )

Ref 16.7 dBm
#hvg

Log

10

dB/

Offst

10.7

dB

Atten 20 dB

PAvg
100
w1 s2
S3 FC

Center 5.32 GHz
#Res BW 1 MHz

Mkr1 5.32146 GHz |
5.409 dBm

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 54Mbps

Channel Frequency: 5320MHz

Test Report No.: 19660146 004
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Ref 16.7 dBm
#hvg

Log

10

dB/

Offst

10.7

dB

PAvg
100
w1 s2
§3 FC

Center 5.5 GHz
#Res BW 1 MHz

Atten 20 dB

#VBW 3 MHz

Mkr1 5.50418 GHz |
7.959 dBm

Span 40 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: 54Mbps

Channel Frequency: 5500M Hf

Ref 16.7 dBm
#hvg

Log

10

dB/

Offst
10.7
dB

PAvg
100
W1 S2
S3 FC

Center 5.7 GHz
#Res BW 1 MHz

Atten 20 dB

Mkr1 5.69862 GHz
-1.241 dBm

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 54Mbps

Channel Frequency: 5700MHz

Test Report No.: 19660146 004
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Modulation: 802.11n

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

52 5260 -3.94 11.00 -14.94

MCSO 64 5320 -4.945 11.00 -15.945
100 5500 -9.263 11.00 -20.263

140 5700 -1.283 11.00 -12.283

52 5260 -3.524 11.00 -14.524

MCS7 64 5320 -4.712 11.00 -15.712
100 5500 -9.528 11.00 -20.528

140 5700 -1.144 11.00 -12.144

Mkr1 5.25882 GHz |
Ref 16.7 dBm Atten 20 dB -3.94 dBm
#hwg
Log
10
dB/
Offst
10.7 A

dB
P,..m""'"/ MM /]

PAvg
100
W1 S2
S3 FC

Center 5.26 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts) I
|

Data Rate: MCSO Channel Frequency: 5260MHz

Test Report No.: 19660146 004 Date: 26.05.2017 Page 42 of 58
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Mkr1 531818 GHz |
Ref 16.7 dBm Atten 20 dB 4.945 dBm
#Avg
Log
10
dB/ 2

Offst
10.7

dB

PAvg

100

W1 52

S3 FC

Center 5.32 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCSO Channel Frequency: 5320MHz

Mkl 550106 GHz |
Ref 16.7 dBm Atten 20 dB 9.263 dBm
#Avg
Log
10
dB/
Offst .
10.7
dB

PAvg M

100 N
Wi S2
53 FC

AR
Center 5.5 GHz Span 40 MHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 19.98 ms (1000 pts)
L _____________________________________________________________________________________________|

Data Rate: MCSO Channel Frequency: 5500MHz
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Mkr1 5.69818 GHz
Ref 16.7 dBm Atten 20 dB -1.283 dBm
#hvg
Log
10 1

.-»"”MJ M

Offst
10.7
dB

PAvg
100
W1 S2
S3 FC

Center 5.7 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCSO Channel Frequency: 5700MHz

Mkr1 5.26186 GHz I
Ref 16.7 dBm Atten 20 dB 3.524 dBm
#hvg
Log
10
dB/

Oftst
10.7 r

PAvg
100 1]
W1 52
83 FC

AN
Center 5.26 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCS7 Channel Frequency: 5260MHz
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Ref 16.7 dBm
#hvg

Log

10

dB/

Offst

10.7

dB

Atten 20 dB

—

PAvg
W1 S2

100
§3 FC

Center 5.32 GHz

Mkr1 5.32134 GHz |
4.712 dBm

Span 40 MHz

#Res BW 1 MHz HVBW 3 MHz Sweep 19.98 ms (1000 pts)
Data Rate: MCS7 Channel Frequency: 5320MHz
Mkr1 5.49830 GHz |
Ref 16.7 dBm Atten 20 dB 9.528 dBm
#Avg
Log
10
dB/
Offst :
10.7
dB
PAvg M‘J
W1 52
S3 FC
AA
Center 5.5 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCS7

Channel Frequency: 5500MHz

Test Report No.: 19660146 004
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Ref 16.7 dBm
#Avg

Log

10

dB/

Offst

10.7

dB

M

PAvg
100
W1 S2
S3 FC

Center 5.7 GHz
#Res BW 1 MHz

Atten 20 dB

A TUVRheinland®

Mkr1 5.69778 GHz
-1.144 dBm

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: MCS7

Channel Frequency: 5700MHz

Test Report No.: 19660146 004
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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
guasi-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.

Test Report No.: 19660146 004 Date: 26.05.2017 Page 47 of 58
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Test results:

For frequencies Range 9 kHz - 1 GHz

No spurious emissions were found in this frequency range.

For Frequencies above 1 GHz

A_ TUVRheinland®

Note: Harmonic emissions were attenuated below 20dB below the limit, hence not reported.

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

Frequency Channel Frequency Field Limit Margin
No./ Polarization Strength
Bands Frequency (MHz) (dBpV/m) (dBuVv/m) (dB)
5260 (Pk) Vertical 107.13 * -
52 5260 (Av) 96.89 * -
(5260MHz) | 5260 (Pk) Horizontal 102.43 * -
5260 (Av) 91.21 * -
5320 (Pk) 105.64 * -
5250-5350 5320 (Av) Vertical 95.34 * -
(UNII- 2A) 5350 (Pk) 68.45 74 -5.55
64 5350 (Av) 49.21 54 -4.79
(5320MHz) | 5320 (Pk) 103.44 * -
5320 (Av) Horizontal 94.12 * -
5350 (Pk) 66.78 74 -7.22
5350 (Av) 46.64 54 -7.36
5460 (Pk) 56.57 74
5460 (Av) 42.07 54
5470 (Pk) Vertical 65.76 68.23 -2.47
5500 (Pk) 103.25 * -
100 5500 (Av) 92.84 * -
(5500MHz) | 5460 (Pk) 53.44 74
5460 (Av) 39.33 54
5470 (Pk) Horizontal 63.25 68.23 -4.98
5470-5725 5500 (Pk) 100.27 * -
(UNII - 2C) 5500 (Av) 90.39 * -
5600 (Pk) . 106.53 * -
120 5600 (Av) Vertical 95.67 * -
(5600MHz) | 5600 (Pk) . 100.34 * -
Horizontal
5600 (Av) 90.21 * -
5700 (Pk) Vertical 106.45 * -
140 5700 (Av) 95.54 * -
(5700MHz) | 5700 (Pk) . 100.34 * -
Horizontal
5700 (Av) 90.21 * -

* - -> Fundamental Frequency

P-->Peak detector
AV-->Average Detector
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A TUVRheinland®

802.11n: Channel Bandwidth - 20MHz; Data rate - MCS7; Antenna - Fractus

Frequency Chl\?g?el Frequency Polarization Stlr:Ie(rewldth Limit Margin
Bands Frequency (MHz) ( dBuVQ/’m) (dBuV/m) (dB)
5260 (PK) . 106.54 * -
52 5260 (Av) Vertical 96.32 * -
(5260MHz) | 5260 (PK) | . 101.93 * -
5260 (AV) 89.45 * -
5320 (PK) 105.32 * -
5250-5350 5320 (Av) Vertical 95.81 * -
(UNII - 2A) 5350 (PK) 69.07 74 4.93
64 5350 (Av) 49.49 54 451
(5320MHZ) | 5320 (Pk) 103.17 * -
5320 (AV) | oo 93.12 * -
5350 (PK) 67.1 74 6.9
5350 (AV) 47.09 54 6.91
5460 (PK) 49.80 74
5460 (AV) 39.13 54
5470 (PK) Vertical 59.35 68.23 8.88
5500 (PK) 101.85 * -
100 5500 (Av) 92.25 * -
(5500MHz) | 5460 (Pk) 45.63 74
5460 (AV) 36.36 54
5470 (Pk) | Horizontal 56.26 68.23 1197
5470-5725 5500 (Pk) 98.9 * -
(UNII - 2C) 5500 (AV) 89.04 * -
5600 (PK) . 105.64 * 3
120 5600 (Av) Vertical 94.78 * -
(5600MHz) | 5600 (Pk) . 99.67 * -
5600 (Av) | orizontal 89.21 * -
5700 (PK) . 105.88 * 3
140 5700 (Av) Vertical 94.64 * -
(5700MHz) | 5700 (Pk) . 99.86 * -
5700 (Av) | Horizontal 89.48 * -

* - -> Fundamental Frequency

P-->Peak detector
AV-->Average Detector
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A TUVRheinland®

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

Field - .
Ch No./ Frequency o Limit Margin
Freq Bands Frequency (MHz2) Polarization étéir:/% (dBuV/m) (dB)
5260 (PK) . 100.24 * -
52 5260 (Av) Vertical 90.12 * -
(5260MHz) | 5260 (Pk) Horizontal 108.97 * -
5260 (Av) 98.34 * -
5320 (Pk) 99.59 * -
5250-5350 5320 (Av) . 88.54 * -
Vertical
(UNII - 2A) 5350 (Pk) 59.77 74 -14.23
64 5350 (Av) 40.91 54 -13.09
(5320MHz) | 5320 (Pk) 107.02 * -
5320 (Av) Horizontal 97.12 * -
5350 (Pk) 66.19 74 -7.81
5350 (Av) 45.92 54 -8.08
5460 (Pk) 48.11 74
5460 (Av) 36.17 54
5470 (Pk) Vertical 59.34 68.23 -8.89
5500 (Pk) 96.98 * -
100 5500 (Av) 86.94 * -
(5500MHz) | 5460 (Pk) 55.01 74
5460 (Av) 40.28 54
5470 (Pk) Horizontal 65.76 68.23 -2.47
5470-5725 5500 (Pk) 106.38 * -
(UNII - 2C) 5500 (Av) 96.05 * -
5600 (PK) . 103.12 * -
120 5600 (Av) Vertical 93.44 * -
(5600MHz) | 5600 (Pk) Horizontal 107.34 * -
5600 (Av) 97.13 * -
5700 (PK) . 103.23 * -
140 5700 (Av) Vertical 93.36 * -
(5700MHz) | 5700 (Pk) Horizontal 107.52 * -
5700 (Av) 97.24 * -

* - -> Fundamental Frequency

P-->Peak detector
AV-->Average Detector
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A TUVRheinland®

802.11n: Channel Bandwidth - 20MHz; Data rate - MCS7; Antenna - Molex

Field . .
Ch No./ Frequency o Limit Margin
Freq Bands Frequency (MHz2) Polarization étéir:/% (dBuV/m) (dB)
5260 (PK) . 100.14 * -
52 5260 (Av) Vertical 90.04 * -
(5260MHz) | 5260 (PK) | . 108.78 * -
5260 (AV) 97.34 * -
5320 (PK) 99.17 * -
5250-5350 5320 (AV) Vertical 89 * .
(UNII - 2A) 5350 (PK) 62.44 74 1156
64 5350 (AV) 44.06 54 20.94
(5320MHz) | 5320 (Pk) 107.01 * -
5320 (AV) | oo 96.72 * -
5350 (PK) 69 74 5
5350 (AV) 495 54 45
5460 (PK) 44.05 74
5460 (AV) 33.98 54
5470 (PK) Vertical 52.9 68.23 11533
5500 (PK) 97.52 * -
100 5500 (AV) 86.94 * -
(5500MHz) | 5460 (PK) 48.38 74
5460 (AV) 38.84 54
5470 (Pk) | Horizontal 58.34 68.23 29.89
5470-5725 5500 (PK) 103.65 * -
(UNII - 2C) 5500 (Av) 93.91 * -
5600 (PK) . 101.34 * 3
120 5600 (Av) Vertical 92.08 * -
(5600MH2) | 5600 (PK) | 107.32 * -
5600 (AV) 97.86 * -
5700 (PK) . 101.76 * 3
140 5700 (Av) Vertical 91.67 * -
(5700MHz) [ 5700 (PK) | 107.21 * -
5700 (AV) 97.45 * -

* - -> Fundamental Frequency

P-->Peak detector
AV-->Average Detector
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A TUVRheinland®

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

Field . .
Ch No./ Frequency o Limit Margin
Freq Bands | o ency | (MHz) | Polarization (%téir\]/?rt:) (dBuv/m) | (dB)
5260 (Pk) . 101.56 * -
52 5260 (Av) vertical 90.67 * -
(5260MH2) | 5260 (PK) | 108.92 * -
5260 (Av) 98.32 * -
5320 (Pk) 100.2 * -
5250-5350 5320 (Av) Vertical 90.45 . -
(UNII - 2A) 5350 (Pk) 60.32 74 113.68
64 5350 (Av) 42.47 54 1153
(5320MHz) | 5320 (Pk) 107.34 * -
5320 (AV) | oo 97.42 * -
5350 (Pk) 69.21 74 479
5350 (Av) 49.45 54 455
5460 (Pk) 46.78 74
5460 (Av) 34.78 54
5470 (Pk) Vertical 56.19 68.23 -12.04
5500 (Pk) 100.32 * -
100 5500 (Av) 89.32 * 3
(5500MHz) | 5460 (Pk) 50.19 74
5460 (Av) 38.62 54
5470 (Pk) Horizontal 62.14 68.23 -6.09
5470-5725 5500 (Pk) 106.32 * .
(UNII - 2C) 5500 (Av) 95.86 * -
5600 (Pk) . 100.98 * 3
120 5600 (Av) Vertical 90.21 - }
(5600MHZ) | 5600 (Pk) . 108.32 * -
5600 (Av) | orizontal 98.03 * -
5700 (Pk) _ 101.92 * -
140 5700 (Av) Vertical 9156 * -
(5700MHz) | 5700 (Pk) _ 107.89 * -
5700 (Av) | orizontal 97.74 : i

* - -> Fundamental Frequency

P-->Peak detector
AV-->Average Detector
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A TUVRheinland®

802.11n: Channel Bandwidth - 20MHz; Data rate - MCS7; Antenna - Redpine

Field L .
Ch No./ Frequency o Limit Margin
Freq Bands Polarization Strength
Frequency (MHz) (dBpV/m) (dBpuVv/m) (dB)
5260 (Pk) . 101.11 * -
52 5260 (AV) vertical 90.45 * -
(5260MHz) 5260 (Pk) Horizontal 108.31 * -
5260 (Av) 97.88 * -
5320 (Pk) 100.07 * -
5250-5350 5320 (Av) . 90.51 * -
(UNII - 2A) 5350 (PK) | " erical 61.47 74 1253
64 5350 (Av) 43.83 54 -10.17
(5320MHz) | 5320 (Pk) 107.27 * -
5320 (Av) Horizontal 97.15 * -
5350 (Pk) 73.05 74 -0.95
5350 (Av) 52.93 54 -1.07
5460 (Pk) 45.12 74
5460 (Av) 33.74 54
5470 (Pk) Vertical 53.19 68.23 -15.04
5500 (Pk) 99.17 * -
100 5500 (Av) 88.21 * -
(5500MHz) | 5460 (Pk) 49.74 74
5460 (Av) 41.78 54
5470 (Pk) Horizontal 60.74 68.23 -7.49
5470-5725 5500 (Pk) 105.89 * -
(UNII - 2C) 5500 (Av) 95.58 * -
5600 (Pk) . 100.45 * -
120 5600 (AV) Vertical 89.56 * -
(5600MH2z) 5600 (Pk) . 107.94 * -
5600 (Av) | orizontal 97.68 * -
5700 (Pk) _ 101.32 * -
140 5700 (Av) Vertical 91.23 ° ;
(5700MHz) | 5700 (Pk) _ 107.45 * -
5700 (Av) | orizontal 97.32 * -

* - -> Fundamental Frequency

P-->Peak detector
AV-->Average Detector
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Dynamic Frequency Selection (DFS)

Result

A_ TUVRheinland®

Section 15.403 (h) (2)
Pass

Below set-up is a set-up whereby the UUT is an RLAN device operating in slave mode without Radar
Interference Detection function. This set-up also contains an RLAN device operating in master mode. The
Radar test signals are injected into the master device. The UUT (slave device) is associated with the

master device.

Test Setup
Radar Test O
Signal Generator Master
Output 2
Q
Lw 2y 2-Way
Splitter/ Splitter/
— [emwe || Combiner Combiner
O O  Spectrum
uut Analyzer
(Client) {with 10 dB internal
Aftenuation)
Note: FCC Certified Access Point is used for testing with FCC ID: LDK102056
Table 2: Applicability of DFS requirements during normal operation
Requirement Operational Mode
Master Device or Client Client Without
with Radar Detection Radar Detection
DFS Detection Threshold Yes Mot required
Channel Closing Transmission Time Yes Yes
Channel Move Time Yes Yes
U-NIT Detection Bandwidth Yes Not required

Note : The Radio module supports only client without radar detection feature.

Channel Move Time and the Channel Closing Transmission Time test is performed with Radar Type O
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Channel Shutdown and Non-Occupancy period:

Channel Bandwidth: 20 MHz

A TUVRheinland®

Operating
Frequency Test Measured Value Limit
(MH2z)
Channel move Time 0 10 sec
: 200 milliseconds + an aggregate of
5260 Chann'el .C'OS"."g 0 60 milliseconds over remaining 10
Transmission Time .
second period
Non Occupancy 1860.062s€C Min 30 minutes
Time
Channel move Time 0 10 sec
. 200 milliseconds + an aggregate of
5500 Chann_el .C'OS"."Q 0 60 milliseconds over remaining 10
Transmission Time -
second period
Non Oqcupancy 1860.062 sec Min 30 minutes
Time
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Channel Frequency 5260 MHz

Channel Shutdown

A TUVRheinland®

-301

-351

404

Levelin dBm

-451

-50

Timeins

Non Occupancy Period

Levelin dBm

0 500 1000
Timeins

1500
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Channel Frequency 5500 MHz

Channel Shutdown

A TUVRheinland®

Levelin dBm

Time ins

Levelin dBm

500

1000
Timein s
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Power level Settings used during testing:

20MHz Channel

A_ TUVRheinland®

20MHz Channel: Power setting used for Molex antenna. Attenuation to the Antenna Gain used is
‘0’
Channel Channel
Band Frequency NoO Data Rate
(MHz) ' MCS0 6Mbps MCS4 | 24Mbps MCS7 54Mbps
5260 52 12 13 12 13 12 13
UNII 2A 5300 60 12 13 12 13 12 13
5320 64 10 10 10 10 10 10
5500 100 5 7 5 7 5 7
UNII 2C 5600 120 11 12 11 12 11 12
5700 140 11 12 11 12 11 12

20MHz Channel: Power setting used for Fractus antenna. Attenuation to the Antenna Gain used is

£O!
Channel Channel
Band Frequency NoO Data Rate
(MHz) ' MCS0 6Mbps MCS4 24Mbps MCS7 54Mbps
5260 52 12 13 12 13 12 13
UNII 2A 5300 60 12 13 12 13 12 13
5320 64 10 10 10 10 10 10
5500 100 5 7 5 7 5 7
UNII 2C 5600 120 11 12 11 12 11 12
5700 140 11 12 11 12 11 12

20MHz Channel: Power setting used for Redpine antenna. Attenuation to the Antenna Gain used

is ‘0’
Band Channel Channel
Frequency No. Data Rate
(MHz) MCSO 6Mbps MCS4 24Mbps MCS7 54Mbps
5260 52 12 13 12 13 12 13
UNII 2A 5300 60 12 13 12 13 12 13
5320 64 10 10 10 10 10 10
5500 100 5 7 5 7 5 7
UNII 2C 5600 120 11 12 11 12 11 12
5700 140 11 12 11 12 11 12
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