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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
FCC 15.207 Conducted emission test on a.c Power line Pass

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

D02 General U-NIl Test Procedures New Rules v01r04
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List of Test and Measurement Instruments

TUV Rheinland (India) Pvt

. Ltd., Bangalore
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; Calibration
Equipment Manufacturer Model SIN Due Date
EMI Test Receiver Rohde &Schwarz ESU 40 100288 29.10.2017
Hybrid Log Periodic antenna ETS Lindgren 3142D 00081354 10.06.2018
Broadband Horn Antenna Frankonia HAX-18 HAX18-802 16.03.2018
Double-Ridged Waveguide | £1q | iyqgren 3117 00133356 | 21.12.2017
Horn Antenna
Emission Horn Antenna ETS Lindgren 116706 00107323 02.11.2017
Active Loop Antenna Frankonia LAX-10 LAX-10-800 22.12.2017
Agilent
Spectrum Analyser : E4407B US41192772 | 13.02.2018
Technologies

Anechoic Chamber Frankonia - - -
LISN Rohde & Schwarz ENV216 100022 07.09.2017
EMI Receiver Rohde & Schwarz ESR7 101133 10.12.2017

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:

IDU is an indoor CPE with multiple user interfaces and LED indications for last mile wireless connectivity
to the home in conjunction with LTE outdoor unit. It has 2 Ethernet LAN ports and 1 Ethernet WAN port,
which supports PoE+, dual band and dual concurrent Wi-Fi interface supporting 2x2 MIMO and
compliant to 802.11 a/b/g/n/ac standards. It is powered by a 54V DC power adapter, reset switch and
multi-color LED indicators for status indication. Wi-Fi antennae are internal to the enclosure

Ratings and System Details

Operating Frequency 5150 - 5250 MHz

Channel Bandwidth 20 MHz, 40MHz, 80MHz
802.11a 17.88 dBm
Transmitted Power 802.11ac 18.08 dBm

802.11n 18.82 dBm

802.11a OFDM with BPSK,QPSK, 16-QAM, 64-QAM

Modulation 802.11n BPSK,QPSK,16-QAM,64-QAM

802.11ac OFDM

802.11n: 6.5, 13, 19.5, 26, 39, 52, 58.5, 65 Mbps

802.11a: 6, 9, 12, 18, 24, 36, 48, 54 Mbps

Data Rate 802.11ac 20MHz : 6.5, 13, 19.5, 26, 39, 52, 58.5, 65, 78,86.7

802.11ac 40MHz: 13.5, 27, 40.5, 54, 81, 108, 121.5, 135, 162, 180
802.11ac 80MHz: 29.2, 58.5, 87.8, 117, 175.5, 234, 263.2, 292.5, 351, 390

Antenna Type Internal mount and cable connection
Number of antenna 2X2 mimo

Antenna Gain 5dBi and 4.47dBi

Supply Voltage 54vDC

Environmental 0°C to +40°C

Test Conditions:
Supply Voltage: 54V DC from Power Adaptor

Environmental conditions:
Temperature: +25.3°C RH: 59%
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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 Tool (QRTC v3.0.174.0 & Tera Term v4.75) used enable the transmission with burst mode, changing
channels (low/mid/high) and data rates on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment
- Ethernet cable was used for interface between EUT and Laptop.

Countermeasures to achieve EMC Compliance
- None

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

case results are reported in this report.

SISO mode operation: 802.11a — 6Mbps to 54Mbps
802.11n — MCSO0 to MCS7

MIMO mode operation: 802.11n — MCS8 to MCS15
802.11ac — MCSO0 to MCS9

Antenna Details:

Manufacturer Antenna Type

Internal mount and cable

Ethertronics )
connection
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Test Methodology

Radiated Emission Test
The radiated emission measurement was performed according to the procedures in ANSI C63.10-2013.

The equipment under test (EUT) was placed at the middle of the 80 cm high turntable for below 1GHz &
1.5m height for above 1GHz measurement, 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.

Test Setup Configuration

Frequency Range 9 kHz -30 MHz

EUT
3 m test distance
| > EMI-Receiver
1]

0]

Frequency Range 30MHz -1GHz

Semi-anechoic

« 3m >
| | | ‘ ‘ ‘ Pre-Amplifier Measuring Receiver /
Spectrum Analyzer
Turntable
Ground

Test Report No.: 19660317 001 Date: 20.06.2017 Page 7 of 187
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Frequency above 1GHz

Semi-anechoic

Measuring Receiver /
Spectrum Analyzer

Pre-Amplifier

EUT

1 Tumntable

Ground

Conducted Emission Test on A.C. mains line

The equipment under test (EUT) was placed on a wooden table 80cm above the ground plane, the LISN
was place 80cm away from the EUT. The test was performed in accordance with ANSI C63.10 - 2013,
with the following: an initial measurement was performed in peak and average detection mode on the live
and neutral lines. The pre-scan was performed by peak detection on both live and neutral conductors. Any
emissions recorded within 20dB of the relevant limit line were re-measured using quasi-peak and average
detections, the 6 worst cases was recorded in the table of results.

Screened Room

/Mains Input
EUT
\ 50Q Output EMI

Wooden Table Receiver

NI

Ground Plane LISN
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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 / 1MHz

Test Method:

Spectrum Analyzer

EUT Attenuator

Offset value 10.7dB is added in the final measurement value.

Test Result:

Modulation: 802.11a

Data Rate Channel. No Frequency EBW OoBW
(Mbps) ) (MHz) (MHz) (MHz)
6 36 5180 24.04 16.99

48 5240 23.34 16.96

o 36 5180 23.04 16.82

48 5240 22.89 16.84

54 36 5180 22.09 16.82

48 5240 22.04 16.81
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Ch Freq 518 GHz Trig  Free
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x dB Bandwidth 22386 MHz
Data Rate: 6Mbps Channel Frequency: 5180MHz
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Data Rate: 6Mbps

Channel Frequency: 5240MHz

Test Report No.: 19660317 001

Date: 20.06.2017 Page 11 of 187



A TUVRheinland®

www.tuv.com

Mkr3 5.19127 GHz |
Ref 19.7 dBm Atten 20 dB -14.84 dBm
Peak &
LW Jrl Ay, ‘\_ml e ik
- / \
dBf 2 32
OHS‘ q-""““'m \Q\«\.k
10.7 |
dB e,
Center 5.18 GHz Span 50 MHz
Res BW 300 kHz #J/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Freq 518268 GHz 11.47 dBm

2 1} Freq 5.168823 GHz -14 57 dBm

3 ) Freq 519127 GHz -14 &4 dBm

Ch Freq 518 GHz Tug Free
Occupied Bandwidth
Ref 19.7 dBm Atten 20 dB
#Peak o i N -
L
e o~ LN
- .
dBl [T i T
Offst
10.7
dB
Center 5.18 GHz Span 40 MHz
#Res BYW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts) ;
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.8278 MHz xdB 26,005
Transmit Freq Error -62.587 kHz
x dB Bandwidth 22189 MH=z
Data Rate: 24Mbps Channel Frequency: 5180MHz
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Mkr3 5.25117 GHz
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Data Rate: 24Mbps Channel Frequency: 5240MHz
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Modulation: 802.11ac VHT20

Data Rate Channel. No Frequency EBW OBW
(Mbps) (MHz) (MHz) (MHz)
: w1 me o
: U M -
e e 50 i
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Modulation: 802.11ac VHT20 MIMO

Data Rate Channel. No Frequency EBW OBW
(Mbps) (MHz) (MHz) (MHz)
: T
MCS 14 8 5240 T 1500
s e e 2y T
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Data Rate: MCS 15

Channel Frequency: 5240MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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www.tuv.com

Modulation: 802.11ac vht 40

Data Rate Channel. No Frequency EBW OBW
(Mbps) (MHz) (MHz) (MHz)
MCS 0 - 230 TR 3744

45.67
Mes ¢ % 220 1635 sra7
MCS 7 - 5230 4733 3144

Test Report No.: 19660317 001 Date: 20.06.2017 Page 24 of 187
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A TUVRheinland®

Ch Freq 519 GHz

Occupied Bandwidth

Trig Free

Ref 19.7 dBm Atten 20 dB

#Peak

Log JQ"

10 5

R

dB/

Offst

10.7

dB

Center 5.19 GHz
#Res BW 1 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 3 MHz

QOccupied Bandwidth
37.3703 MHz

Occ BW % Pwr 99.00 %

-61.549 kHz
46.885 MHz

Sweep 9.99 ms (1000 pts

Span 50 MHz

xdB -26.00dB

Data Rate: MCS 0

Channel Frequency: 5190MHz

Ch Freq

Occupied Bandwidth

Trig  Free

Ref 19.7 dBm Atten 20 dB

#Peak

Log >

0 5~

dB/

Offst

10.7

dB

Center 5.23 GHz
#Res BW 1 MHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
37.4473 MHz

-67.988 kHz
47.331 MHz

#/BW 3 MHz

Occ BW % Pwr 99.00 %

Sweep 9.99 ms (1000 pts)

Span 50 MHz

xdB -26.00dB

Data Rate: MCS 0

Channel Frequency: 5230MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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A TUVRheinland®

Ch Freq

Occupied Bandwidth

519 GHz Trig  Free

Ref 19.7 dBm

Atten 20 dB

#Peak

Log =

10 1

"*-,'\T(—

dB/

Offst

10.7

dB

Center 5.19 GHz
#Res BW 1 MHz

Span 50 MHz
#VBW 3 MHz Sweep 9.99 ms (1000 pts]

Occupied Bandwidth Occ BW % Puwr 99.00 %
37.2065 MHz xdB 26,005
Transmit Freq Error -61.845 kHz
¥ dB Bandwidth 45 672 MHz
Data Rate: MCS 4 Channel Frequency: 5190MHz

Ch Freq

523 GHz Trig  Free

Occupied Bandwidth

Ref 19.7 dBm

Atten 20 dB

#Peak

L e e T ey ey

\\%"

L
og -,

10 5

dB/

Offst

10.7

dB

Center 5.23 GHz
#Res BW 1 MHz

Span 30 MHz
#H/BW 3 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Puwr 99.00 %
37.1768 MHz xdB 260043
Transmit Freq Error -65.666 kHz
x dB Bandwidth 46.358 MHz
Data Rate: MCS 4 Channel Frequency: 5230MHz
Test Report No.: 19660317 001 Date: 20.06.2017 Page 26 of 187
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A TUVRheinland®

Ch Freq

Occupied Bandwidth

Ref 19.7 dBm

519 GHz Trig  Free

Atten 20 dB

#Peak

Log

10

e €

dB/

Offst

10.7

dB

Center 5.19 GHz
#Res BW 1 MHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
37.3703 MHz

Span 50 MHz

#A/BW 3 MHz Sweep 9.99 ms (1000 pts]

95.00 %
-26.00 dB

Occ BW % Pwr
x dB

-61.549 kHz
46.885 MHz

Data Rate: MCS 7

Channel Frequency: 5190MHz

Ch Freq

Occupied Bandwidth

Ref 19.7 dBm

Trig  Free

Atten 20 dB

#Peak

Log

10

dB/

Offst

10.7

dB

Center 5.23 GHz
#Res BW 1 MHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Span 50 MHz

#VBW 3 MHz Sweep 9.99 ms (1000 pts)

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

37.4473 MHz

-67.988 kHz
47.331 MHz

Data Rate: MCS 7

Channel Frequency: 5230MHz

Test Report No.: 19660317 001

Date: 20.06.2017 Page 27 of 187
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Modulation: 802.11ac VHT 40 MIMO

A_ TUVRheinland®

Data Rate Channel. No Frequency EBW OBW
(Mbps) (MHz) (MHz) (MHz)
Mes 8 = =20 150 a3

46.01
MCS 11 % 220 %03 o
wosrs |2 T

Ch Freq 5 19 CHz

Occupied Bandwidth

Ref 15.7 dBm Atten 15 dB

Tiig  Free

#Peak

Leg

10

dBf

Offst

10.7

dB

Center 519 GHz
#Res BW 1 MHz

Occupied Bandwidth
37.2790

Transmit Freq Error
x dB Bandwidth

-10.360 kHz
46.597 MHz

Span 60 MHz

#/BW 3 MHz Sweep 9.99 ms (1000 pts

99.00 %
-26.00 dB

DOcc BW % Pwr
x dB

MHz

Data Rate: MCS 8

Channel Frequency: 5190MHz

Test Report No.: 19660317 001

Date: 20.06.2017 Page 28 of 187
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A TUVRheinland®

523 GHz

Ch Freq

Occupied Bandwidth

Ref 21.7 dBm Atten 25 dB

Trig  Free

#Peak

[ ———

Log

No

10

%
dB/ -

ot

Offst

10.7

dB

Center 5.23 GHz
#Res BW 1 MHz

Occupied Bandwidth
37.3338 MHz

-32.977 kHz
46.604 MHz

Transmit Freq Error
x dB Bandwidth

#F/BW 3 MHz

Span 60 MHz
Sweep 9.99 ms (1000 pts

959.00 %
-26.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS 8

Channel Frequency: 5230MHz

Ch Freq 519 GHz

Occupied Bandwidth

Trig  Free

Ref 21.7 dBm Atten 25 dB
#Peak
Log P [
P
10 7 —
Offst (=" e
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #FBW 3 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
37.3596 MHz xdB 260048
Transmit Freq Error -100.764 kHz
% dB Bandwidth 46.012 MHz

Data Rate: MCS 11

Channel Frequency: 5190MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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Ch Freq 523 GHz Trig Free

Occupied Bandwidth

Ref 21.7 dBm Atten 25 dB
#Peak
L L i Trirm—r—1 Ry 2
0 7 ~
3 e
dB/
Offst [ i
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #V/BW 3 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pur 99.00 %
37.4370 MHz xdB 260048
Transmit Freq Error -82 692 kHz
% dB Bandwidth 46.035 MHz
Data Rate: MCS 11 Channel Frequency: 5230MHz

Ch Freq 519 GHz Trig Free
Occupied Bandwidth
Ref 21.7 dBm Atten 25 dB
#Peak
Log LSS A
10 - .
dB/ AT T
Offst p=+"" R
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
36.9827 MHz xdB 2600 dB
Transmit Freq Error -106.747 kHz
¥ dB Bandwidth 45.392 MHz
Data Rate: MCS 15 Channel Frequency: 5190MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 30 of 187
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Ch Freq £.23 GHz Trig Free

Occupied Bandwidth

Ref 21.7 dBm Atten 25 dB
#Peak
L

0 i

dB/
Offst
10.7
dB

O]

%

Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #YBW 3 MHz Sweep 9.99 ms (1000 pts|

Occupied Bandwidth OccBW % Pwr 9.0 %
37.2542 MHz xdB  -26.00 dB

Transmit Freq Error -3.179 kHz
x dB Bandwidth 46405 MHz

Data Rate: MCS 15 Channel Frequency: 5230MHz

Ch Freq 5.31 GHz Trig Free

Occupied Bandwidth

Ref 21.7 dBm Atten 25 dB
#Peak
Log

10 L S,
dB/ A Y
Offst  fu" o
10.7
dB

Center 5.31 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts|

Occupied Bandwidth Occ BW % Pwr  99.00 %
37.0881 MHz xdB  -26.00 dB

Transmit Freq Error -67.100 kHz
x dB Bandwidth 45 865 MHz

Data Rate: MCS 15 Channel Frequency: 5310MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 31 of 187
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Modulation: 802.11ac vht 80

Data Rate Channel. No Frequency EBW oBwW
(Mbps) (MHz) (MHz) (MHz)
MCS 0 42 5210 89.43 76.52
MCS 4 42 5210 90.17 76.61
MCS 9 42 5210 88.69 76.48

Test Report No.: 19660317 001

Date: 20.06.2017
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Ch Freq 521 GHz Trig  Free

Occupied Bandwidth

Ref 18.7 dBm Atten 20 dB

#Peak
Lo.g “P’ i Q

;L >, 7 \L
Offst  prswssmrtprrmdsins ' TN I R
10.7
dB

Center 5.21 GHz Span 200 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
76.5272 MHz xdB  -26.00 dB

Transmit Freq Error -138.117 kHz
% dB Bandwidth 89.437 MHz

Data Rate: MCS 0 Channel Frequency: 5210MHz

Ch Freq 521 GHz Tug Free
Occupied Bandwidth
Ref 18.7 dBm Atten 20 dB
#Peak
L{H_J &F— i h"‘"‘#
10 > NS
dB/ >/ N
Offst o1 ~ -
10.7
dB
Center 5.21 GHz Span 200 MHz
#Res BW 1 MHz #V/BW 3 MHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
76.6119 MHz xdB 26,005
Transmit Freq Error -250.169 kHz
x dB Bandwidth 90.174 MHz
Data Rate: MCS 4 Channel Frequency: 5210MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 33 of 187



A TUVRheinland®
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Ch Freg 521GHz Trig  Free
Occupied Bandwidih
Ref 18.7 dBm Atten 20 dB
#Peak
Log P
10
dB/ s LY
Offst  apoiisndytrorsicmnce™ . .
10.7
dB
Center 5.21 GHz Span 200 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
76.4897 MHz xdB 26,005
Transmit Freq Error T0.688 kHz
% dB Bandwidth 68.694 MHz
Data Rate: MCS 9 Channel Frequency: 5210MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 34 of 187
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Modulation: 802.11n HT20 SISO

Data Rate Channel. No Frequency EBW OBW
(Mbps) (MHz) (MHz) (MHz)
MS 0 8 5240 7558 1503
MCS 4 @ 5240 e 1505
e e £ 178

Test Report No.: 19660317 001 Date: 20.06.2017 Page 35 of 187



A TUVRheinland®

www.tuv.com

Ch Freq 518 GHz Tiig Free

Occupied Bandwidth

Ref 16.7 dBm Atten 20 dB
#Peak sy, gt L iy g P
Log i X
0 e =
dB/ |
Offst
10.7
dB
Center 5.18 GHz Span 30 MHz
#Res BUW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
18.0171 MHz xdB 260043
Transmit Freq Error -117.107 kHz
¥ dB Bandwidth 24130 MHz
Data Rate: MCS 0 Channel Frequency: 5180MHz

Ch Freq £.24 GHz Trig  Free
Occupied Bandwidth
Ref 16.7 dBm Atten 20 dB
#Peak PP L N S A | [ SOUDVE Y S U MU ey
Log > h
il R,
dB/
Offst
10.7
dB
Center 5.24 GHz Span 30 MHz
#Res BUW 300 kHz #U/BW 1 MHz Sweep 9.99 ms (1000 pts|
Occupied Bandwidth Occ BW % Pur 99.00 %
18.0335 MHz xdB 26,008
Transmit Freq Error -116.178 kHz
x dB Bandwidth 23.567 MHz
Data Rate: MCS 0 Channel Frequency: 5240MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 36 of 187
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A TUVRheinland®

Ch Freq

Occupied Bandwidth

Ref 21.7 dBm

F 18 GHz Free

Trig

Atten 25 dB

#Peak

MMWMWM

d

Log

10

AT

dB/

Offst

10.7

dB

Center 5.18 GHz
#Res BW 300 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr 99.00 %
18.0720 MHz xdB  -26.00dB
-115.846 kHz
23.869 MHz

Span 30 MHz

#A/BW 1 MHz Sweep 9.99 ms (1000 pts]

Data Rate: MCS 4

Ch Freqg

Occupied Bandwidth

Ref 21.7 dBm

Channel Frequency: 5180MHz

524 GHz Tng Free

Atten 25 dB

d

WMWMM

Log

10

#Peak

dB/

Offst

10.7
dB

Center 5.24 GHz
#Res BW 300 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr 99.00 %
18.0553 MHz xdB  -26.00 dB
-108.134 kHz
23.823 MHz

Span 30 MHz

#/BW 1 MHz Sweep 9.99 ms (1000 pts

Data Rate: MCS 4

Channel Frequency: 5240MHz

Test Report No.: 19660317 001

Date: 20.06.2017 Page 37 of 187



www.tuv.com

A TUVRheinland®

Ch Freq

Occupied Bandwidth

Ref 21.7 dBm

Trig  Free

518 GHz

Atten 25 dB

#Peak

By-rrtea i T iy, | e e e s,

hd

Log

10

dB/

Offst

10.7

dB

Center 5.18 GHz
#Res BW 300 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth OccBW % Pwr  99.00 %
17.9823 MHz xdB  -26.00 dB
-92.145 kHz
23.086 MHz

Span 30 MHz

#VBW 1 MHz Sweep 9.99 ms (1000 pts)

Data Rate: MCS 7

Channel Frequency: 5180MHz

Ch Freq

Occupied Bandwidth

Ref 21.7 dBm

524 GHz Trig  Free

Atten 25 dB

#Peak

st P Pt | g e R T

ad

Log

10

dB/

Offst

10.7

dB

Center 5.24 GHz
#Res BW 300 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Span 30 MHz
#A/BW 1 MHz Sweep 9.99 ms (1000 pts]
Occ BW % Pwr 99 00 %
17.9941 MHz xdB  -26.00dB
-91.345 kHz
22 960 MHz

Data Rate: MCS 7

Channel Frequency: 5240MHz

Test Report No.: 19660317 001

Date: 20.06.2017 Page 38 of 187
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Modulation: 802.11n HT 20 MIMO

A_ TUVRheinland®

Data Rate Channel. No Frequency EBW OBW
(Mbps) (MHz) (MHz) (MHz)
T T 11

22.
T — IR
i L T 1

518 GHz

Ch Freq

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB

Trig Free

#Peak

i o, e P N e e

Log

10

dB/

Offst

10.7

dB

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

#/BW 1 MHz

17.9116 MHz
Transmit Freq Error -47.360 kHz
x dB Bandwidth 23.004 MHz

Span 30 MHz
Sweep 9.99 ms (1000 pts

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS 8

Channel Frequency: 5180MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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A TUVRheinland®
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Ch Freq 524 GHz Tiig  Free

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB

#Peak —
L e T L ]
0 Vi i
5 el
dBl [ e N
Offst
10.7
dB

v

Center 5.24 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
17.9098 MHz xdB  -26.00 dB

Transmit Freq Error -52.259 kHz
x dB Bandwidth 23121 MHz

Data Rate: MCS 8 Channel Frequency: 5240MHz

Ch Freq 518 GHz Trig Free

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB
#Peak
L‘m e T TR T LT e e T .
M,
10 — e
dBl | T e
Offst ]
10.7
dB
Center 5.18 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pur 99.00 %
17.9342 MHz xdB 260048
Transmit Freq Error -79.128 kHz
x dB Bandwidth 22 630 MHz
Data Rate: MCS 11 Channel Frequency: 5180MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 40 of 187
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A TUVRheinland®

5.24 GHz

Ch Freq

Trig Free

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB
#Peak
Log B i T Rt
10 J,—’ \“*\
Y -
dB/ .
Offst b
10.7
dB
Center 5.24 GHz Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pur 99.00 %
17.9288 MHz xdB 260045
Transmit Freq Error -79.269 kHz
% dB Bandwidth 22770 MHz

Data Rate: MCS 11

Ch Freq

Channel Frequency: 5240MHz

Trig Free

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB

#Peak

10 —— T

Offst |

10.7

dB

Center 5.18 GHz Span 30 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %

18.0413 MHz xdB 26,005

Transmit Freq Error -83.199 kHz
» dB Bandwidth 23.729 MHz

Data Rate: MCS 15

Channel Frequency: 5180MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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Ch Freq

Occupied Bandwidth

5.24 GHz

A TUVRheinland®

Trig Free

Ref 19.7 dBm Atten 20 dB

#Peak

L‘:.g wﬂwmwh—wmﬂ

10 LY __"_.,,r-l"' \LR rd

dB/ !

Offst | ]

10.7

dB

Center 5.24 GHz Span 30 MHz

#HRes BUW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Oce BW % Pwr 99.00 %

18.0323 MHz xdB 26,0045

Transmit Freq Error -B7.676 kHz
x dB Bandwidth 23.578 MHz

Data Rate: MCS 15

Channel Frequency: 5240MHz

Test Report No.: 19660317 001
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Modulation: 802.11n HT 40 SISO

Data Rate Channel. No Frequency EBW oBW
(Mbps) (MHz) (MHz) (MHz)
22 = o= | o

454
MeS 4 % 730 T554 725
e 510 oy o

Ch Freq 519 GHz Trig Free
Occupied Bandwidth
Ref 19.7 dBm Atten 20 dB
#Peak 9 —t &
L =
gl e S
> &
dB/ o M
Offst 7
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pts|
Occupied Bandwidth Occ BW % Pur 99.00 %
37.1808 MHz xdB 26005
Transmit Freq Error 11.558 kHz
% dB Bandwidth 46.396 MHz
Data Rate: MCS 0 Channel Frequency: 5190MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 43 of 187



A TUVRheinland®

www.tuv.com

Ch Freq .23 GHz Trig Free

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB

#Peak o - -
Log

10 F),\.F“j \xm
dB/
Offst
10.7
dB

Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts|

Occupied Bandwidth OccBW % Pwr  99.00 %
37.2148 MHz xdB  -26.00 dB

Transmit Freq Error 22 537 kHz
x dB Bandwidth 46.665 MHz

Data Rate: MCS 0 Channel Frequency: 5230MHz

Ch Freq 519 GHz Trig  Free
Occupied Bandwidth
Ref 19.7 dBm Atten 20 dB
#Peak 3 e %
L
0 7 .
2 =
dB/ e =
Offst | 9
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #F/BW 3 MHz Sweep 9.93 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %
37.2085 MHz X3 260048
Transmit Freq Error -48.096 kHz
% dB Bandwidth 45433 MHz
Data Rate: MCS 4 Channel Frequency: 5190MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 44 of 187
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A TUVRheinland®

Ch Freq

Occupied Bandwidih

Ref 19.7 dBm Atten 20 dB

Trig  Free

#Peak

Log

10 _———

dB/

Offst

10.7

dB

Center 5.23 GHz
#Res BW 1 MHz

Occupied Bandwidth
37.2970 MHz

-47.063 kHz
46.643 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 3 MHz

Span 60 MHz
Sweep 9.99 ms (1000 pts!

93.00 %
-26.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS 4

Channel Frequency: 5230MHz

Ch Freq 519 GHz

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB

Trig Free

#Peak

L

Log

10

dB/

—
1""«._

Offst

et

10.7

dB

Center 5.19 GHz
#Res BW 1 MHz

Occupied Bandwidth
37.2899 MHz

-74.613 kHz
46.317 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 3 MHz

Span 60 MHz
Sweep 9.99 ms (1000 pts ]

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS 7

Channel Frequency: 5190MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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A TUVRheinland®
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Ch Freq £.23 GHz Trig Free

Occupied Bandwidth

Ref 19.7 dBm Atten 20 dB
#Peak N ctem o
L
139 e ™,
2 g
dBl L™ L
Offst
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #BW 3 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
37.3886 MHz xdB 260045
Transmit Freq Error -66.700 kHz
x dB Bandwidth 46720 MHz
Data Rate: MCS 7 Channel Frequency: 5230MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 46 of 187
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Modulation: 802.11n ht 40 MIMO

A TUVRheinland®

Data Rate Channel. No Frequency EBW oBW
(Mbps) (MHz) (MHz) (MHz)
Mes ¢ s 220 812 708
MeS 11 8 220 e 3703
e L

Ch Freq 519 GHz

Occupied Bandwidth

Trig  Free

Ref 14.7 dBm Atten 15 dB

#Peak

‘#_—.ﬂ

Log

10

dB/

<
T,

Offst

-

10.7

db

Center 5.19 GHz
#Res BW 1 MHz

Occupied Bandwidth
37.0124 MHz

-35.564 kHz
45422 MHz

#VBW 3 MHz

Transmit Freq Error
x dB Bandwidth

Sweep 9.99 ms (1000 pts

Occ BW % Pwr

Span 60 MHz

99.00 %

xdB -26.00dB

Data Rate: MCS 8

Channel Frequency: 5190MHz

Test Report No.: 19660317 001 Date: 20.06.2017
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A TUVRheinland®
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Ch Freq 523 GHz Trig Free

Occupied Bandwidth

Ref 22.7 dBm Atten 25 dB
#Peak
10 /s ™
= e
dB/ ™oy,
Offst [~
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
37.0519 MHz xdb 26,0045
Transmit Freq Error -47.759 kHz
% dB Bandwidth 45124 MHz
Data Rate: MCS 8 Channel Frequency: 5230MHz

Ch Freq 519 GHz Trig Free

Occupied Bandwidth

Ref 22.7 dBm Atten 25 dB
#Peak
LO-g P el e e S W
10 " o
dB/ T 5
Offst  pt™™ ]
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts ]
Occupied Bandwidth Occ BW % Pur 99.00 %
36.9265 MHz xdB 260045
Transmit Freq Error -66.616 kHz
% dB Bandwidth 45.080 MHz
Data Rate: MCS 11 Channel Frequency: 5190MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 48 of 187
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A TUVRheinland®

523 GHz

Trig  Free

Occupied Bandwidth

Ref 22.7 dBm Atten 25 dB

#Peak

Log - S B R

10 \x_\ .

dB/f . .

Offst

10.7

dB

Center 5.23 GHz Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %

37.0390 MHz xdB 260043

Transmit Freq Error -52.673 kHz
x dB Bandwidth 45435 MHz

Data Rate: MCS 11

Channel Frequency: 5230MHz

Occupied Bandwidth

5.19 GHz

Trig Free

#Peak
Log
10
dB/
Offst
10.7
dB

Ref 22.7 dBm

Atten 25 dB

|t atriar—ITH

Center 5.19 GHz

#Res BW 1 MHz

Span 60 MHz

#/BW 3 MHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
37.2687 MHz xd3  26.00d5
Transmit Freq Error -55.488 kHz
x dB Bandwidth 45 264 MHz
Data Rate: MCS 15 Channel Frequency: 5190MHz
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Ch Freq

A TUVRheinland®

Tiig  Free

Occupied Bandwidth

Ref 22.7 dBm Atten 25 dB
#Peak
Log e R R T et I -
10 i AN
5 e
dB/f w"ﬂﬂ Mm
Offst
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BWW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
37.3023 MHz xdB 260045
Transmit Freq Error -54.042 kHz
x dB Bandwidth 45383 MHz

Data Rate: MCS 15

Channel Frequency: 5230MHz
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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 5150 - 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 50 mW or 4dBm + 10log B, where B is the
26- dB emission bandwidth in MHz

Test Method:

Spectrum Analyzer

EUT Attenuator

Offset value 10.7dB is added in the final measurement value.
Test Result:
Modulation: 802.11a

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Data Rate Frequency Output power Limit Margin
(Mbps) | Channel No. (MH2) (dBm) (dBm) (dB)
6 36 5180 17.88 23.00 -5.12
48 5240 17.57 23.00 -5.43
24 36 5180 17.67 23.00 -5.33
48 5240 17.28 23.00 -5.72
54 36 5180 16.03 23.00 -6.97
48 5240 14.86 23.00 -8.14
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Ch Freq

518G

Hz

Trig Free

Channel Power

Ref 19.7 dBm

Atten 20 dB

#Avg

1

Log

10

dB/ g

Offst

10.7

dB

Center 5.18 GHz
#Res BW 1 MHz

Channel Power

Span 40 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts|

Power Spectral Density

17.88 dBm /17.0000 MHz -94.42 dBm/Hz

Data Rate: 6Mbps

Channel Frequency: 5180MHz

Ch Freqg Trig Free
Channel Power Averages: 100
Ref 19.7 dBm Atten 20 dB
#Avg
L . e K
0 :
i N,
dB/ ™ s
Offst  fom" T,
10.7
dB
Center 5.24 GHz Span 40 MHz
#Res BW 1 MHz #VBW 2 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
17.57 dBm /17.0000 MHz -54.73 dBm/Hz
Data Rate: 6Mbps Channel Frequency: 5240MHz
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Ch Freq 518 GHz Tiig  Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB
#hvg
Log i i
Fi
10 7 .
Offst -
10.7
dB
Center 5.18 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
17.67 dBm /17.0000 MHz -94.63 dBm/Hz
Data Rate: 24Mbps Channel Frequency: 5180MHz

Ch Freq 524 GHz Trg Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#hvg

Log i -

10 va .

dB/ =y e

Offst | )

10.7

db

Center 5.24 GHz Span 40 MHz

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

Channel Power Power Spectral Density

17.28 dBm /17.0000 MHz -55.02 dBm/Hz
Data Rate: 24Mbps Channel Frequency: 5240MHz
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Ch Freq 518 GHz Trig Free

Channel Power Averages: 100

Ref 19.7T dBm Atten 20 dB

#ivg

Log Sk e

10 7 N

dB/ L ‘

Offst | eoroei=™™" =N S

10.7

dB

Center 5.18 GHz Span 40 MHz

#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
16.03 dBm /17.0000 MHz -56.28 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5180MHz

Ch Freq Trig  Free
Channel Power
Ref 19.7 dBm Atten 20 dB
#hivg
L‘m e —
10 7 L\\,\
dB/ o e,
Offst | . T,
10.7
dB
Center 5.24 GHz Span 40 MHz
#Res BW 1 MHz #F/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
14.86 dBm /17.0000 MHz -97.45 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5240MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 54 of 187



A_ TUVRheinland®

www.tuv.com

Modulation: 802.11ac vht 20

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Output - .

Data Rate Frequency Limit Margin
Channel No. power

(Mbps) (MHz) (dBm) (dBm) (dB)

36 5180 17.34 23 -5.660
MCS 0

48 5240 18.08 23 -4.920
36 5180 17.21 23 -5.790
MCS4 48 5240 17.98 23 -5.020
36 5180 16.04 23 -6.960
MCS T 48 5240 15.96 23 -7.040
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Ch Freq
Channel Power Averages: 100
Ref 19.7 dBm Atten 20 dB
#ivg
Log : i
10 ‘/,r" \‘x
dB/ e il
offst [ i
10.7
dB
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
17.34 dBm /18.0000 MHz -95.21 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5180MHz

Ch Freq 524 GHz Trig Free

Channel Power

Ref 19.7 dBm Atten 20 dB
#hvg
L b
0 7 AN
i e,
dBl | S
Offst
10.7
dB
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
18.08 dBm /18.0000 MHz -54.47 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5240MHz
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Ch Freq 518 GHz Trig Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#Avg

Log - 4

10 ;-‘f .

dB/ s Tl

Offst [~ M

10.7

dB

Center 5.18 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
17.21 dBm /18.0000 MHz -95.34 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5180MHz

Ch Freqg 5.24 GHz Trig  Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB
#hvg
L‘:.g P i i i g
10 e ™
-~ S
dBl | o
Offst ]
10.7
dB
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
17.98 dBm /18.0000 MHz -94.57 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5240MHz
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Ch Freq 518 GHz Trig  Free
Channel Power
Ref 19.7 dBm Atten 20 dB
#hvg
L s e =S
10 N
P N
dB/ e o
Offst B
10.7
dB
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
16.04 dBm /18.0000 MHz -96.52 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5180MHz

Ch Freq Trig Free
Channel Power
Ref 19.7 dBm Atten 20 dB
#ivg
Log e
1 7 "<
dB/ S
Offst p="" g
10.7
dB
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
15.96 dBm /18.0000 MHz -56.60 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5240MHz
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Modulation: 802.11ac vht 20 MIMO
Note: Since it has Unequal antenna gains, with equal transmit powers and classified as correlated with
each other, based on that the directional gain is calculated below.

Directional gain = 10 log[(10G1 /20 + 10G2 /20 + ... + 10GN /20) 2 /NANT] dBi [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the signal
levels coherently.]

Directional gain =10*LOG((10"(4.47/20)+107(5/20))"2/2) = 7.75dBi

Since the antenna gain is more than 6dBi, the power limit has been reduced accordingly.

Pout = PIimit-(Gtx-G) = 23-(7.75-6) =21.25dBm

Data CHO CHO CH1 CH1 Final Final
R Channel | Frequency | Output | Output Output Output | Power Limit Margin
ate Power
(Mbps) No. (MHz) power power power power (mWw) (dBm) (dBm) (dB)
(dBm) (mwW) (dBm) (mW)
MCS 8 36 5180 12.00 15.84 12.69 18.57 3441 | 15.369 | 21.25 | -5.881
48 5240 13.25 21.13 14.01 25.17 46.30 | 16.657 | 21.25 | -4.593
MCS 11 36 5180 12.26 16.82 12.58 18.11 3493 | 15433 | 21.25 | -5.817
48 5240 13.69 23.38 13.87 24.37 47.75 |16.791 | 21.25 | -4.459
MCS 15 36 5180 11.11 12.91 11.56 14.32 27.23 | 14351 | 21.25 | -6.899
48 5240 12.67 18.49 12.73 18.74 37.23 | 15.710 | 21.25 | -5.540

Test Report No.: 19660317 001 Date: 20.06.2017 Page 59 of 187




www.tuv.com
Chain 0

A TUVRheinland®

5.18 GHz Trig Fiee

Ch Freq

Averages: 100

Channel Power

Ref 19.7 dBm Atten 20 dB

===

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Center 5.18 GHz

#Res BW 1 MHz #A/BW 3 MHz

Power Spectral Density
-60.57 dBm/Hz

Channel Power

12.00 dBm /18.0600 MHz

Data Rate: MCS 8 Channel Frequency: 5180MHz

Ch Freq 524 GHz Trig  Free

Averages: 100

Channel Power

Ref 19.7 dBm Atten 20 dB

#ivg

Log
10
dB/
Offst

10.7
dB

H‘*HHMMWM

S

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Center 5.24 GHz

#Res BW 1 MHz #/BW 3 MHz

Power Spectral Density
-59.32 dBm/Hz

Channel Power

13.25 dBm /18.0600 MHz

Data Rate: MCS 8 Channel Frequency: 5240MHz

Test Report No.: 19660317 001
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A TUVRheinland®

5.18 GHz Trig Fiee

Ch Freq

Averages: 100

Channel Power

Ref 19.7 dBm Atten 20 dB

\\\ |

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Center 5.18 GHz

#Res BV 1 MHz #V/BW 3 MHz

Power Spectral Density
-60.31 dBm/Hz

Channel Power

12.26 dBm /18.0600 MHz

Data Rate: MCS 11 Channel Frequency: 5180MHz

Ch Freqg 5.24 GHz Trig Free

Averages: 100

Channel Power

Ref 19.7 dBm Atten 20 dB

| mcor

e

Span 30 MHz
Sweep 19.98 ms (1000 pts)

dB

Center 5.24 GHz

#Res BW 1 MHz #V/BW 3 MHz

Power Spectral Density
-58.87 dBm/Hz

Channel Power

13.69 dBm /18.0600 MHz

Data Rate: MCS 11 Channel Frequency: 5240MHz

Test Report No.: 19660317 001
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A TUVRheinland®

518 GHz

Ch Freq

Channel Power

Trig Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

Center 5.18 GHz
#Res BW 1 MHz

#/BW 3 MHz

\ |

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

11.11 dBm /18.0600 MHz

Power Spectral Density
-61.46 dBm/Hz

Data Rate: MCS 15

Channel Frequency: 5180MHz

Ch Freq 524 GHz

Channel Power

Tiig  Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

Center 5.24 GHz
#Res BW 1 MHz

RS

[ Frinn ]

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

12.67 dBm /18.0600 MHz

Power Spectral Density
-59.90 dBm/Hz

Data Rate: MCS 15

Channel Frequency: 5240MHz

Test Report No.: 19660317 001
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Chain 1

A TUVRheinland®

Ch Freq

Channel Power

518 GH=z

Trig Free

Averages: 100

Center 5.18 GHz
#Res BW 1 MHz

Ref 19.7 dBm Atten 20 dB
#ivg
Log -

A

Span 30 MHz

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

Channel Power

12.69 dBm /18.0600 MHz -29.87 dBm/Hz

Power Spectral Density

Data Rate: MCS 8

Channel Frequency: 5180MHz

Ch Freq

Channel Power

5 24 GHz

Trig  Free

Averages: 100

Ref 19.7 dBm

Atten 20 dB

#hvg

Log
10
dB/
Offst

10.7
dB

Center 5.24 GHz
#Res BW 1 MHz

R

Span 30 MHz
#/BW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

14.01 dBm /18.0600 MHz -58.55 dBm/Hz

Power Spectral Density

Data Rate: MCS 8

Channel Frequency: 5240MHz
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A TUVRheinland®

5.18 GHz

Ch Freg

Averages: 100

Channel Power

Trig  Free

Ref 19.7 dBm Atten 20 dB

Center 5.18 GHz

#Res BW 1 MHz #V/BW 3 MHz

R

Span 30 MHz

Sweep 19.98 ms (1000 pts)

Channel Power

12.58 dBm /18.0600 MHz

Power Spectral Density
-59.98 dBm/Hz

Data Rate: MCS 11

Channel Frequency: 5180MHz

Ch Freq 5.24 GHz

Channel Power

Averages: 100

Trig  Free

Ref 19.7 dBm Atten 20 dB

dB/
Offst
10.7
dB

#hAvg

Log
10

Center 5.24 GHz
#Res BW 1 MHz

#VBW 3 MHz

A

[~ en]

Span 30 MHz

Sweep 19.98 ms (1000 pts)

Channel Power

13.87 dBm /18.0600 MHz

Power Spectral Density
-58.70 dBm/Hz

Data Rate: MCS 11

Channel Frequency: 5240MHz

Test Report No.: 19660317 001 Date: 20.06.2017
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A TUVRheinland®

Ch Freq

Channel Power

£.18 GHz

Trig Free

Averages: 100

Ref 19.7 dBm

Atten 20 dB

Center 5.18 GHz
#Res BW 1 MHz

#V/BW 3 MHz

L

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

11.56 dBm /18.0600 MHz

Power Spectral Density
-61.01 dBm/Hz

Data Rate: MCS 15

Channel Frequency: 5180MHz

Ch Freq

Channel Power

524 GHz

Trig  Free

Averages: 100

Ref 19.7 dBm

Atten 20 dB

Center 5.24 GHz
#Res BW 1 MHz

S

Span 30 MHz
Sweep 19.98 ms (1000 pts)

#V/BW 3 MHz

Channel Power

12.73 dBm /18.0600 MHz

Power Spectral Density
-59.83 dBm/Hz

Data Rate: MCS

15

Channel Frequency: 5240MHz
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Modulation: 802.11ac vht 40

A_ TUVRheinland®

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Output - .
Data Rate Frequency Limit Margin
Channel No. power
(Mbps) (MHz) (dBm) (dBm) (dB)
38 5190 14.80 23.00 -8.2
MCS 0
46 5230 17.73 23.00 -5.27
38 5190 14.65 23.00 -8.35
MCS 4 46 5230 17.28 23.00 -5.72
38 5190 14.40 23.00 -8.6
MCS T 46 5230 16.37 23.00 -6.63

Test Report No.: 19660317 001
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Ch Freq 5.19 GHz Trig Fiee

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#ivg

Log K ~j 3

10 I

dB/ S M

Offst |, oo ot |

10.7

dB

Center 5.19 GHz Span 60 MHz

#Res BW 1 MHz #/BW I MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
14.80 dBm /37.5000 MHz -60.94 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5190MHz

Ch Freqg 523 GHz Trig Free

Channel Power

Ref 19.7 dBm Atten 20 dB

#Avg

Log o L

10 7 N

dB/ ! Py,

Offst —

10.7

dB

Center 5.23 GHz Span 60 MHz

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

Channel Power Power Spectral Density
17.73 dBm /37.5000 MHz -58.01 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5230MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 67 of 187



A TUVRheinland®

www.tuv.com

Ch Freq 519 GHz Trig Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#Avg

L{l'g g e

10

dB/ o N,

Offst | e |

10.7

dB

Center 5.19 GHz Span 60 MHz

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

Channel Power Power Spectral Density

14.65 dBm /37.5000 MHz -61.09 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5190MHz

Ch Freq 523 GHz Trig  Free
Channel Power Averages: 100
Ref 19.7 dBm Atten 20 dB
#Avg
Log e
10 Fi '
dB/ i P
Offst —
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
17.28 dBm /37.5000 MHz -58.46 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5230MHz
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A TUVRheinland®

Ch Freq 519 GHz

Channel Power

Trig Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

#Avg

Log E ~F—

10

dB/ J_,,»f

Offst

10.7

dB

Center 5.19 GHz
#Res BW 1 MHz

#/BW 3 MHz

Channel Power

14.40 dBm /37.5000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-61.34 dBm/Hz

Data Rate: MCS 7

Channel Frequency: 5190MHz

523 GHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

#hvg

Log <

10 /

dB/

Offst

10.7

dB

Center 5.23 GHz
#Res BW 1 MHz

#/BW 3 MHz

Channel Power

16.37 dBm /37.5000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-59.37 dBm/Hz

Data Rate: MCS 7

Channel Frequency: 5230MHz

Test Report No.: 19660317 001
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Modulation: 802.11ac vht 40 MIMO

Note: Since it has Unequal antenna gains, with equal transmit powers and classified as correlated with
each other, based on that the directional gain is calculated below.

Directional gain = 10 log[(10G1 /20 + 10G2 /20 + ... + 10GN /20) 2 /NANT] dBi [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the signal
levels coherently.]

Directional gain =10*LOG((107(4.47/20)+107(5/20))"2/2) = 7.75dBi

Since the antenna gain is more than 6dBi, the power limit has been reduced accordingly.

Pout = Piimit-(Gix-6) = 23-(7.75-6) = 21.25dBm

Data CHO CHO CH1 CH1 Final Final o _
Rate Channel | Frequency | Output | Output | Output | Output | Power Power Limit | Margin
(Mbps) No. (MHz) power | power | power | power (mw) (dBm) (dBm) (dB)
(dBm) (mW) (dBm) (mW)
MCS 8 38 5190 11.08 12.82 12.02 1592 | 28.74 | 1458 | 21.25 -6.67
46 5230 14.13 25.88 14.32 27.03 | 5291 | 17.23 | 21.25 -4.02
MCS 11 38 5190 10.97 12.50 11.75 1496 | 27.46 | 14.38 | 21.25 -6.87
46 5230 14.03 25.29 14.30 26.91 | 52.20 | 17.17 | 21.25 -4.08
MCS 15 38 5190 10.73 11.83 11.51 14.15 | 2598 | 14.14 | 21.25 -7.11
46 5230 12.99 19.90 13.25 21.13 | 41.03 | 16.13 | 21.25 -5.12
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Chain 0

A TUVRheinland®

Ch Freq 5.19 GHz

Channel Power

Tiig  Free

Averages: 100

Ref 10.7 dBm Atten 10 dB

Center 5.19 GHz

#Res BW 1 MHz #A/BW 3 MHz

Channel Power

11.08 dBm /37.5000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-64.66 dBm/Hz

Data Rate: MCS 8

Channel Frequency: 5190MHz

Ch Freq

Channel Power

Tiig  Free

Averages: 100

Ref 10.7 dBm Atten 10 dB

—

Center 5.23 GHz

#Res BW 1 MHz #VBW 3 MHz

Channel Power

14.13 dBm /37.5000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts]

Power Spectral Density
-61.61 dBm/Hz

Data Rate: MCS 8

Channel Frequency: 5230MHz

Test Report No.: 19660317 001
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Ch Freq 519 GHz Trig Free

Channel Power Averages: 100

Ref 10.7 dBm Atten 10 dB

#ivg

Lc"-] F W

10 / ",

dB/ e N

Offst oo

10.7

dB

Center 5.19 GHz Span 60 MHz

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

Channel Power Power Spectral Density
10.97 dBm /37.5000 MHz -64.78 dBm/Hz
Data Rate: MCS 11 Channel Frequency: 5190MHz

Ch Freg £.23 GHz Trig Free
Channel Power Averages: 100
Ref 10.7 dBm Atten 10 dB
#ivg
Log ki i T
10 u
Vi ™
dB‘; er fn,
Offst [ .
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
14.03 dBm /37.5000 MHz -61.71 dBm/Hz
Data Rate: MCS 11 Channel Frequency: 5230MHz
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Ch Freq 519 GHz Trig Free

Channel Power

Ref 10.7 dBm Atten 10 dB
#Avg
Log e e
10 7 N
dB/ L gy
Offst Lo o,
10.7
db
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #V/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
10.73 dBm /37.5000 MHz -65.01 dBm/Hz
Data Rate: MCS 15 Channel Frequency: 5190MHz

Ch Freq 523 GHz Trig  Free
Channel Power
Ref 10.7 dBm Atten 10 dB
#hvg
10 i 5
dB! L
Offst [~ R
10.7
db
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
12.99 dBm /37.5000 MHz -62.75 dBm/Hz
Data Rate: MCS 15 Channel Frequency: 5230MHz
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Chain 1

Ch Freq 519 GHz Trig  Free

Channel Power Averages: 100

Ref 10.7 dBm Atten 10 dB

#hvg

Log i i .

10 7 N

dB/

Offst  b—*"

10.7

dB

Center 5.19 GHz Span 60 MHz

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

Channel Power Power Spectral Density
12.02 dBm /37.5000 MHz -63.72 dBm/Hz
Data Rate: MCS 8 Channel Frequency: 5190MHz

Ch Freq 23 GHz Trig Free
Channel Power Averages: 100
Ref 10.7 dBm Atten 10 dB
#lvg -
L ¥
dB/ — e,
offst [~ i
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #UBW 3 MHz Sweep 19.98 ms (1000 pts ]
Channel Power Power Spectral Density
14.32 dBm /37.5000 MHz -61.42 dBm/Hz
Data Rate: MCS 8 Channel Frequency: 5230MHz
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Ch Freq 519 GHz Trig Free
Channel Power Averages: 100
Ref 10.7 dBm Atten 10 dB
#hvg
Log Ty
10 7 <
dBJ - o
Offst
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
11.75 dBm /37.5000 MHz -63.99 dBm/Hz
Data Rate: MCS 11 Channel Frequency: 5190MHz

Ch Freq £.23 GHz Tiig  Free
Channel Power Averages: 100
Ref 10.7 dBm Atten 10 dB
#hvg
L o -
0 §
i ,
dB/ ey
Offst [ —
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
14.30 dBm /37.5000 MHz -61.44 dBm/Hz
Data Rate: MCS 11 Channel Frequency: 5230MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 75 of 187



A TUVRheinland®

www.tuv.com

Ch Freq 519 GHz Trig Free
Channel Power Averages: 100
Ref 10.7 dBm Atten 10 dB
#hvg
Log - .
10 / %,
dB/ o Mo,
Offst
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #V/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
11.51 dBm /37.5000 MHz -64.23 dBm/Hz
Data Rate: MCS 15 Channel Frequency: 5190MHz

Ch Fieq 523 GHz Tiig  Free
Channel Power Averages: 100
Ref 10.7 dBm Atten 10 dB
#lvg
L‘m .—n----u.".f __w",.
10 7 N
dB/ ——
Offst e
10.7
db
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
13.25 dBm /37.5000 MHz -62.49 dBm/Hz
Data Rate: MCS 15 Channel Frequency: 5230MHz
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Modulation: 802.11ac vht 80

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Output - .
Data Rate Frequency Limit Margin
Channel No. ower
(Mbps) (MHz) ?dBm) (dBm) (dB)
MCS 0 42 5210 13.21 23.00 -9.79
MCS 4 42 5210 12.19 23.00 -10.81
MCS 9 42 5210 10.79 23.00 -12.21

Ch Freq Trig  Free
Channel Power
Ref 10.7 dBm Atten 10 dB
#Avg
Lo.g IIII ™, —
10 i
dB/ v T,
Offst [ T
10.7
dB
Center 5.21 GHz Span 100 MHz
#Res BW 1 MHz #F/BW 3 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
13.21 dBm /76.5000 MHz -65.63 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5210MHz
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Ch Freq 521 GHz Trig  Free

Channel Power Averages: 100

Ref 10.7 dBm Atten 10 dB

#hAvg

Log ™

10 "

dB/

Offst T

10.7

dB

Center 5.21 GHz Span 100 MHz

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

Channel Power Power Spectral Density
12.19 dBm /76.5000 MHz -66.65 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5210MHz

Ch Freq 5.21 GHz Trig Free
Channel Power Averages: 100
Ref 10.7 dBm Atten 10 dB
#Avg
Log
10 1
dB/ ™
offst " )
10.7
dB
Center 5.21 GHz Span 100 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
10.79 dBm /76.5000 MHz -68.05 dBm/Hz
Data Rate: MCS 9 Channel Frequency: 5210MHz
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Modulation: 802.11n ht 20 SISO

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Output - .

Data Rate Frequency Limit Margin
Channel No. power

(Mbps) (MHz) (dBm) (dBm) (dB)

36 5180 17.90 23 -5.100
MCS 0

48 5240 18.38 23 -4.620
36 5180 17.72 23 -5.280
MCS4 48 5240 18.25 23 -4.750
36 5180 16.76 23 -6.240
MCS T 48 5240 16.45 23 -6.550

Ch Freq 518 GHz Trig Free
Channel Power Averages: 100
Ref 24.7 dBm Atten 25 dB
#lvg
L -
1:;9 ff "‘\‘\\
dB/ L
Offst [~ B
10.7
dB
Center 5.18 GHz Span 30 MHz
#HRes BW 1 MHz #UBW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
17.90 dBm /18.0000 MHz -54.65 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5180MHz
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Ch Freq 24 GHz Trg Free

Channel Power Averages: 100

Ref 24.7 dBm Atten 25 dB

#Avg

Log -

10 ,ﬂ“'f \\\

Offst ™ B

10.7

dB

Center 5.24 GHz Span 30 MHz

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

Channel Power Power Spectral Density

18.38 dBm /18.0000 MHz -94.17 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5240MHz

Ch Freq £.18 GHz Trig Free
Channel Power Averages: 100
Ref 24.7 dBm Atten 25 dB
#iAvg
L
1:;9 ] T
7 ™,
dB/ e
Offst =" T
10.7
dB
Center 5.18 GHz Span 30 MHz
#Res BUWW 1 MHz #UBW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
17.72 dBm /18.0000 MHz -54.84 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5180MHz
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A TUVRheinland®

Ch Freq

524 GHz

Trig  Free

Channel Power

Ref 24.7 dBm

Atten 25 dB

Averages: 100

Center 5.24 GHz
#Res BW 1 MHz

Channel Power

#VBW 3 MHz

18.25 dBm /18.0000 MHz

Span 30 MHz

Sweep 19.98 ms (1000 pts

Power Spectral Density

-94.31 dBm/Hz

Data Rate: MCS 4

Channel Frequency: 5240MHz

Ch Freq

Channel Power

518 GHz

Averages: 100

Trig Free

Ref 24.7 dBm

Atten 25 dB

Center 5.18 GHz
#Res BW 1 MHz

Channel Power

16.76 dBm /18.0000 MHz

#VBW 3 MHz

Span 30 MHz

Sweep 19.98 ms (1000 pts

Power Spectral Density

-25.79 dBm/Hz

Data Rate: MCS 7

Channel Frequency: 5180MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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Ch Freq £.24 GHz Trig  Free

Channel Power Averages: 100

Ref 24.7 dBm Atten 25 dB

#ivg

Log -

10 ,-“'f -‘H\"‘x

dB/ o T,

Offst |, ]

10.7

dB

Center 5.24 GHz Span 30 MHz

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

Channel Power Power Spectral Density

16.45 dBm /18.0000 MHz -96.10 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5240MHz
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Modulation: 802.11n ht 20 MIMO

Note: Since it has Unequal antenna gains, with equal transmit powers and classified as correlated with
each other, based on that the directional gain is calculated below.

Directional gain = 10 log[(10G1 /20 + 10G2 /20 + ... + 10GN /20) 2 /NANT] dBi [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the signal
levels coherently.]

Directional gain =10*LOG((107(4.47/20)+107(5/20))"2/2) = 7.75dBi

Since the antenna gain is more than 6dBi, the power limit has been reduced accordingly.

Pout = Piimit-(Gix-6) = 23-(7.75-6) = 21.25dBm

Data CHO CHO CH1 CH1 Final Final
R Channel | Frequency | Output | Output | Output | Output | Power Limit Margin
ate Power
(Mbps) No. (MHz) power | power | power | power (mw) (dBm) (dBm) (dB)
(dBm) (mW) (dBm) (mWwW)
MCS 8 36 5180 14.15 26.00 14.24 | 26.54 | 52.54 17.20 | 21.25 -4.05
48 5240 14.70 29.51 14.88 | 30.76 | 60.27 17.80 | 21.25 -3.45
MCS 11 36 5180 14.14 25.94 14.47 | 27.98 | 53.92 17.31 | 21.25 -3.94
48 5240 14.42 27.66 15.11 | 32.43 | 60.09 17.78 | 21.25 -3.47
MCS 15 36 5180 13.06 20.23 13.14 | 20.60 | 40.83 16.11 | 21.25 -5.14
48 5240 13.72 23.55 13.59 | 22.85 46.4 16.66 | 21.25 -4.59
Chain 0

Ch Freq 518 GHz Trig  Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#hvg

Log

10 /x’ \\‘

dB/ £y .

Offst " R

10.7

dB

Center 5.18 GHz Span 30 MHz

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

Channel Power Power Spectral Density

14.15 dBm /18.0000 MHz -58.40 dBm/Hz
Data Rate: MCS 8 Channel Frequency: 5180MHz
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A TUVRheinland®

£24 GHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Channel Power

14.70 dBm /18.0000 MHz

Ref 19.7 dBm Atten 20 dB
#Avg
L{g | Aty ey,
™,
10 i ~
dB/ e e,
Offst =" i
10.7
dB
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts

Power Spectral Density
-57.85 dBm/Hz

Data Rate: MCS 8

Channel Frequency: 5240MHz

518 GHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

Center 5.18 GHz
#Res BW 1 MHz

#/BW 3 MHz

Channel Power

14.14 dBm /18.0000 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-58.41 dBm/Hz

Data Rate: MCS 11

Channel Frequency: 5180MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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Ch Freq 524 GHz Trig  Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#lvg

Log = = -

10 7 \\‘\

dB/ L® o

Offst i

10.7

dB

Center 5.24 GHz Span 30 MHz

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

Channel Power Power Spectral Density

14.42 dBm /18.0000 MHz -58.13 dBm/Hz
Data Rate: MCS 11 Channel Frequency: 5240MHz

Ch Freq 518 GHz Trig  Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#hvg

Log e,

10 /f' \\k

dB/ A I

Offst Hala™™

10.7

db

Center 5.18 GHz Span 30 MHz

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

Channel Power Power Spectral Density

13.06 dBm /18.0000 MHz -99.49 dBm/Hz

Data Rate: MCS 15 Channel Frequency: 5180MHz
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Ch Freq £.24 GHz Tiig  Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#Avg

Log s acaer

10 /J,-"' \\L

dB/ - e

Offst ™"

10.7

dB

Center 5.24 GHz Span 30 MHz

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

Channel Power Power Spectral Density

13.72 dBm /18.0000 MHz -58.84 dBm/Hz
Data Rate: MCS 15 Channel Frequency: 5240MHz
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Chain 1

A TUVRheinland®

Ch Freq

Channel Power

Ref 19.7 dBm

518 GHz

Trig  Free

Averages: 100

Atten 20 dB

#ivg

Log v

10 i

dB/

Offst

10.7

dB

Center 5.18 GHz
#Res BW 1 MHz

Channel Power

#VBW 3 MHz

14.24 dBm /18.0000 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Power Spectral Density
-58.31 dBm/Hz

Data Rate: MCS 8

Channel Frequency: 5180MHz

Ch Freq

Channel Power

Ref 19.7 dBm

524 GHz

Trig Free

Averages: 100

Atten 20 dB

Center 5.24 GHz
#Res BW 1 MHz

Channel Power

#/BW 3 MHz

14.88 dBm /18.0000 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-97.67 dBm/Hz

Data Rate: MCS 8

Channel Frequency: 5240MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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A TUVRheinland®

518 GHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

Center 5.18 GHz

#Res BW 1 MHz #V/BW 3 MHz

Channel Power

14.47 dBm /18.0000 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts|

Power Spectral Density
-58.08 dBm/Hz

Data Rate: MCS 11

Channel Frequency: 5180MHz

5.24 GHz

Ch Fieq

Channel Power

Trig Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

Center 5.24 GHz
#Res BW 1 MHz

#/BW 3 MHz

Channel Power

15.11 dBm /18.0000 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-97.44 dBm/Hz

Data Rate: MCS 11

Channel Frequency: 5240MHz

Test Report No.: 19660317 001

Date: 20.06.2017
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A TUVRheinland®

ChFreq 518 GHz

Trig  Free

Channel Power

Ref 19.7 dBm Atten 20 dB

Averages: 100

Center 5.18 GHz

Channel Power

Span 30 MHz

#Res BW 1 MHz #/BW 3 MHz Sweep 19.93 ms (1000 pts|

Power Spectral Density

13.14 dBm /18.0000 MHz -59.41 dBm/Hz

Data Rate: MCS 15

Channel Frequency: 5180MHz

Ch Freq 524 GHz

Channel Power

Trig Free

Averages: 100

Ref 19.7 dBm Atten 20 dB

Center 5.24 GHz
#Res BW 1 MHz

Channel Power

#/BW 3 MHz  Sweep 19.98 ms (1000 pts

13.99 dBm /18.0000 MHz -58.96 dBm/Hz

Span 30 MHz

Power Spectral Density

Data Rate: MCS 15

Channel Frequency: 5240MHz

Test Report No.: 19660317 001
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Modulation: 802.11n ht 40 SISO

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Output - .
Data Rate Frequency Limit Margin
Channel No. power
(Mbps) (MHz) (dBm) (dBm) (dB)
38 5190 14.35 23.00 -8.65
MCS 0

46 5230 18.82 23.00 -4.18

38 5190 14.32 23.00 -8.68

MCS4 46 5230 18.76 23.00 -4.24
38 5190 14.15 23.00 -8.85

MCS T 46 5230 16.58 23.00 -6.42

Ch Freq 519 GHz Trig  Free
Channel Power
Ref 19.7 dBm Atten 20 dB
#hvg
Log o R
10 7
dB/ i N,
Offst | rt™™ |
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
14.35 dBm /37.3000 MHz -61.37 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5190MHz
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Ch Freq 523 GHz Trig Free

Channel Power Averages: 100

Ref 19.7 dBm Atten 20 dB

#lvg

LO-g it '

10 7 .

dB/ ——y e

Offst 1

10.7

dB

Center 5.23 GHz Span 60 MHz

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

Channel Power Power Spectral Density

18.82 dBm /37.3000 MHz -56.89 dBm/Hz
Data Rate: MCS 0 Channel Frequency: 5230MHz

Ch Freq 519 GHz Trg Free
Channel Power Averages: 100
Ref 19.7 dBm Atten 20 dB
#Avg
Log B Tl
10
dB/ A S
Offst et |
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #F/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
14.32 dBm /37.3000 MHz -61.39 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5190MHz
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Ch Freq £.23 GHz Trig  Free
Channel Power
Ref 19.7 dBm Atten 20 dB
#lvg
Log dad =, e ]
10 7 X
dB/ —y el
Offst [ ]
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
18.76 dBm /37.3000 MHz -96.95 dBm/Hz
Data Rate: MCS 4 Channel Frequency: 5230MHz

Ch Freq 519 GHz Trig Free
Channel Power Averages: 100
Ref 19.7 dBm Atten 20 dB
#hvg
Log r N .
10 7
dB/ 7 5
Offst T "“"'HLM
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
14.15 dBm /37.3000 MHz -61.57 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5190MHz
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Ch Freq £.23 GHz Trig Free
Channel Power Averages: 100
Ref 19.7 dBm Atten 20 dB
#lvg
Log 2 v
10 / i
dB/ e P
Offst il ™
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
16.58 dBm /37.3000 MHz -99.14 dBm/Hz
Data Rate: MCS 7 Channel Frequency: 5230MHz
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Modulation: 802.11n ht 40 MIMO

Note: Since it has Unequal antenna gains, with equal transmit powers and classified as correlated with
each other, based on that the directional gain is calculated below.

Directional gain = 10 log[(10G1 /20 + 10G2 /20 + ... + 10GN /20) 2 /NANT] dBi [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the signal
levels coherently.]

Directional gain =10*LOG((107(4.47/20)+107(5/20))"2/2) = 7.75dBi

Since the antenna gain is more than 6dBi, the power limit has been reduced accordingly.

Pout = Piimit-(Gix-6) = 23-(7.75-6) = 21.25dBm

Data CHO CHO CH1 CH1 Final Final
R Channel | Frequency | Output Output Output | Output | Power Limit | Margin
ate Power
(Mbps) No. (MHz) power power power | power | (mW) (dBm) (dBm) (dB)
(dBm) (mW) (dBm) (mW)
MCS 8 38 5190 10.97 12.50 11.37 | 13.70 26.2 14.18 | 21.25 | -7.07
46 5230 15.30 33.88 15.46 | 35.15 | 69.03 | 18.39 | 21.25 | -2.86
MCS 38 5190 10.93 12.38 11.32 | 13,55 | 25.93 | 14.14 | 21.25 | -7.11
11 46 5230 15.27 33.65 1541 | 34.75 68.4 18.35 | 21.25 -2.9
MCS 38 5190 10.64 11.58 10.97 | 1250 | 24.08 | 13.81 | 21.25 | -7.44
15 46 5230 14.00 25.11 14.25 | 26.60 | 51.71 | 17.13 | 21.25 | -4.12
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Chain 0
Ch Freq 519 GHz Trig  Free
Channel Power Averages: 100
Ref 14.7 dBm Atten 15 dB
#hvg
LW I L'
10 / ",
dB/ S e,
Offst | __ ot i
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #\VBW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
10.97 dBm /37.3000 MHz -64.75 dBm/Hz
Data Rate: MCS 8 Channel Frequency: 5190MHz

Ch Freq 523 GHz Trig  Free

Channel Power

Ref 14.7 dBm Atten 15 dB

#Avg

Log s ha

10 vi 5.

dB/

Offst

10.7

dB

Center 5.23 GHz Span 60 MHz

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

Channel Power Power Spectral Density

15.30 dBm /37.3000 MHz -60.41 dBm/Hz
Data Rate: MCS 8 Channel Frequency: 5230MHz
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A TUVRheinland®

Ch Freq 519 GHz Trig Fiee

Channel Power

Ref 14.7 dBm Atten 15 dB

#ivg

Log .

10 ] t\\_

dBf P T

Offst _"__..m"'""r m"‘"*s-_h____‘

10.7

dB

Center 5.19 GHz Span 60 MHz

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

Channel Power Power Spectral Density
10.93 dBm /37.3000 MHz -64.79 dBm/Hz
Data Rate: MCS 11 Channel Frequency: 5190MHz

Ch Freq 5.23 GHz Tig  Free
Channel Power Averages: 100
Ref 14.7 dBm Atten 15 dB
#lvg
Log b i -
10 ,:'} il“
dB/ ~ N
Offst
10.7
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
15.27 dBm /37.3000 MHz -60.45 dBm/Hz
Data Rate: MCS 11 Channel Frequency: 5230MHz
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A TUVRheinland®

Ch Freq 519 GHz

Channel Power

Averages: 100

Trig Free

Ref 14.7 dBm Atten 15 dB

Center 5.19 GHz
#Res BW 1 MHz

#BW 3 MHz

Channel Power

10.64 dBm /37.3000 MHz

Span 60 MHz

Sweep 19.98 ms (1000 pts

Power Spectral Density
-65.07 dBm/Hz

Data Rate: MCS 15

Channel Frequency: 5190MHz

£.23 GHz

Ch Freq

Channel Power

Averages: 100

Trig Free

Ref 14.7 dBm Atten 15 dB

e

Center 5.23 GHz

#Res BW 1 MHz #/BW 3 MHz

Channel Power

14.00 dBm /37.3000 MHz

Sweep 19.98 ms (1000 pts

Power Spectral Density
-61.71 dBm/Hz

Span 60 MHz

Data Rate: MCS 15

Channel Frequency: 5230MHz

Test Report No.: 19660317 001 Date: 20.06.2017
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Chain 1 |
Ch Freq 519 GHz Tiig  Free
Channel Power
Ref 14.7 dBm Atten 15 dB
#Avg
LOg v, | ety et
10 7 5,
dB/ ot Y
Offst _._n-"'-"“ -'M""\'-.L_‘__-
10.7
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
11.37 dBm /37.3000 MHz -64.34 dBm/Hz
Data Rate: MCS 8 Channel Frequency: 5190MHz

Ch Freq 523 GHz Tiig  Free

Channel Power Averages: 100

Ref 14.7T dBm Atten 15 dB

#ivg

Log - — ;

10 7 N

dB/ A M

Offst

10.7

dB

Center 5.23 GHz Span 60 MHz

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

Channel Power Power Spectral Density

15.46 dBm /37.3000 MHz -60.26 dBm/Hz
Data Rate: MCS 8 Channel Frequency: 5230MHz
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A TUVRheinland®

Ch Freqg 519 GHz

Trig Free

Channel Power Averages: 100

Ref 14.7 dBm Atten 15 dB

#ivg

Log o

10 i

dB/ A

Offst -l

10.7

dB

Center 5.19 GHz
#Res BW 1 MHz #VBW 3 MHz

Channel Power

11.32 dBm /37.3000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density

-64.39 dBm/Hz

Data Rate: MCS 11 Channel Frequency: 5190MHz

Ch Freq 5.23 GHz

Trig  Free

Channel Power Averages: 100

Ref 14.7 dBm Atten 15 dB

#lvg

Log

10 7

dB/ 7

Offst

10.7

dB

Center 5.23 GHz
#Res BW 1 MHz #/BW 3 MHz

Channel Power

15.41 dBm /37.3000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-60.31 dBm/Hz

Data Rate: MCS 11 Channel Frequency: 5230MHz
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Ch Freq 519 GHz

Channel Power

Trig Free

Averages: 100

Ref 14.7 dBm Atten 15 dB

Center 5.19 GHz
#Res BW 1 MHz

#V/BW 3 MHz

Channel Power

10.97 dBm /37.3000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density

-64.74 dBm/Hz

Data Rate: MCS 15

Channel Frequency: 5190MHz

523 GHz

Ch Freq

Channel Power

Trig Free

Averages: 100

Ref 14.7 dBm Atten 15 dB

Center 5.23 GHz

#Res BW 1 MHz #VBW 3 MHz

Channel Power

14.25 dBm /37.3000 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-61.46 dBm/Hz

Data Rate: MCS 15

Channel Frequency: 5230MHz
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Peak power spectral density Section 15.407 (a)
Result Pass

Test Specification FCC Part 15 Section 15.407 (a)

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

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

Test Method:

10dB attenuator

EUT Spectrum
Analyzer

Offset value 10.7dB is added in the final measurement value.

Test Result:

Modulation: 802.11a

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Data Rate Channel No Frequency PSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)
6 36 5180 6.67 11.00 -12.24

48 5240 6.77 11.00 -11.86

24 36 5180 7.17 11.00 -12.07

48 5240 6.63 11.00 -12.38

54 36 5180 5.53 11.00 -12.19

48 5240 4.29 11.00 -12.16
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Mkr1 5.18221 GHz |
Ref 19.7 dBm Atten 20 dB 6.674 dBm
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#Res BW 1 MHz #A/BW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps Channel Frequency: 5180MHz

Mkr1 5.23839 GHz
Ref 19.7 dBm Atten 20 dB 6.771 dBm
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Log
10 " - - " ;
dB I y
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N / N,

PAvg
100
w1 52
53 FC

o

Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #VBW 2 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps Channel Frequency: 5240MHz
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Mkr1 5.17749 GHz |
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Data Rate: 24Mbps Channel Frequency: 5180MHz
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Mkr1 5.17461 GHz |
Ref 19.7 dBm Atten 20 dB 5.535 dBm
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Data Rate: 54Mbps Channel Frequency: 5240MHz

Test Report No.: 19660317 001 Date: 20.06.2017 Page 104 of 187



www.tuv.com

Modulation: 802.11ac vht 20

A TUVRheinland®

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Data Rate Channel No Frequency PSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)
MCS 0 36 5180 6.46 11 -4.54

48 5240 6.51 11 -4.49
36 5180 5.91 11 -5.09
MCS 4 48 5240 6.82 11 -4.18
36 5180 5.20 11 -5.8
MCS 7 48 5240 4.77 11 -6.23
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Ref 19.7 dBm
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Mkr1 5.17515 GHz
Ref 19.7 dBm Atten 20 dB 5.917 dBm
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Mkr1 5.17857 GHz |
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Data Rate Channel Frequency (|:3|_S|8 Add Eggl Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 36 5180 2.66 3.01 5.67 11 -5.33
48 5240 3.69 3.01 6.7 11 -4.3
36 5180 2.23 3.01 5.24 11 -5.76
MCS 11 48 5240 3.21 3.01 6.22 11 -4.78
36 5180 1.07 3.01 4.08 11 -6.92
MCS 15 48 5240 2.34 3.01 5.35 11 -5.65
Modulation: 802.11ac vht 20 MIMO_ch1
Data Rate Channel Frequency gng Add Eggl Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 36 5180 1.98 3.01 4.99 11 -6.01
48 5240 3.64 3.01 6.65 11 -4.35
36 5180 2.84 3.01 5.85 11 -5.15
MCs 11 48 5240 3.57 3.01 6.58 11 -4.42
36 5180 1.79 3.01 4.8 11 -6.2
MCS 15 48 5240 2.29 3.01 5.3 11 -5.7
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Mkr1 5.17872 GHz
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Chain 1
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Mkr1 5.17686 GHz |
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Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Data Rate Channel No Frequency PSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)
MCS 0 38 5190 0.10 11.00 -10.9

46 5230 3.34 11.00 -7.66
38 5190 0.36 11.00 -10.64
MCS 4 46 5230 3.59 11.00 -7.41
38 5190 -0.09 11.00 -11.09
MCS 7 46 5230 2.22 11.00 -8.78
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Data Rate Channel Frequency %';8 Add Eggl Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 38 5190 -1.54 3.01 1.47 11.00 -9.53

46 5230 0.59 3.01 3.6 11.00 -7.4
MCS 11 38 5190 -2.88 3.01 0.13 11.00 -10.87
46 5230 0.12 3.01 3.13 11.00 -7.87
MCS 15 38 5190 -3.34 3.01 -0.33 11.00 -11.33
46 5230 -1.12 3.01 1.89 11.00 -9.11
Modulation: 802.11ac vht 40 MIMO_ch1l

Data Rate Channel Frequency gng Add Eggl Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 38 5190 -2.11 3.01 0.9 11.00 -10.1

46 5230 -0.20 3.01 2.81 11.00 -8.19
MCS 11 38 5190 -2.19 3.01 0.82 11.00 -10.18
46 5230 0.11 3.01 3.12 11.00 -7.88
MCS 15 38 5190 -2.17 3.01 0.84 11.00 -10.16
46 5230 -1.99 3.01 1.02 11.00 -9.98
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Modulation: 802.11ac vht 80

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Data Rate Channel No Frequency PSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)
MCS 0 42 5210 -3.98 11.00 -14.98
MCS 4 42 5210 -4.13 11.00 -15.13
MCS 9 42 5210 -6.42 11.00 -17.42
Mkr1 5.17682 GHz I
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Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Data Rate Channel No Frequency PSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)
MCS 0 36 5180 6.45 11 -4.55
48 5240 6.90 11 -4.10
36 5180 7.02 11 -3.98
MCS 4 48 5240 7.12 11 -3.88
36 5180 5.60 11 -5.40
MCS 7 48 5240 5.27 11 -5.73
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Data Rate Channel Frequency %FS'g Add Eggl Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 36 5180 3.08 3.01 6.09 11 -4.91
48 5240 3.14 3.01 6.15 11 -4.85
36 5180 3.19 3.01 6.2 11 -4.8
MCS 11 48 5240 3.61 3.01 6.62 11 -4.38
36 5180 2.58 3.01 5.59 11 -5.41
MCS 15 48 5240 2.57 3.01 5.58 11 -5.42
Modulation: 802.11n ht 20 MIMO_ch1
Data Rate Channel Frequency gng Add Eggl Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 36 5180 3.63 3.01 6.64 11 -4.36
48 5240 4.18 3.01 7.19 11 -3.81
36 5180 4.00 3.01 7.01 11 -3.99
MCS 11 48 5240 4.53 3.01 7.54 11 -3.46
36 5180 2.49 3.01 5.5 11 -5.5
MCS 15 48 5240 2.39 3.01 5.4 11 -5.6
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Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

Data Rate Channel No Frequency PSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)
MCS 0 38 5190 0.66 11.00 -10.34

46 5230 5.34 11.00 -5.66
38 5190 0.70 11.00 -10.3
MCS 4 46 5230 5.16 11.00 -5.84
38 5190 0.74 11.00 -10.26
MEST 46 5230 3.05 11.00 7.95
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Data Rate Channel Frequency %FS'g Add Eggl Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 38 5190 -2.99 3.01 0.02 11.00 -10.98
46 5230 0.86 3.01 3.87 11.00 -7.13
MCS 11 38 5190 -2.81 3.01 0.2 11.00 -10.8
46 5230 0.57 3.01 3.58 11.00 -7.42
MCS 15 38 5190 -2.96 3.01 0.05 11.00 -10.95
46 5230 0.30 3.01 3.31 11.00 -7.69
Modulation: 802.11n ht 40 MIMO_ch1
Data Rate Channel Frequency (F:,ng Add 'I:D'g[a)l Limit Margin
(Mbps) No. (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
MCS 8 38 5190 -2.59 3.01 0.42 11.00 -10.58
46 5230 1.58 3.01 4.59 11.00 -6.41
MCS 11 38 5190 -2.46 3.01 0.55 11.00 -10.45
46 5230 0.74 3.01 3.75 11.00 -7.25
MCS 15 38 5190 -2.77 3.01 0.24 11.00 -10.76
46 5230 0.24 3.01 3.25 11.00 -7.75
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Radiated Spurious Emissions and

Restricted bands of operation

Result

Test Specification

Test Method
Measurement

Location

Measuring Distance

Detection

Requirement

Limit for Radiated Emission of Section 15.209:

A_ TUVRheinland®

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

FCC Part 15 Section 15.209

ANSI| C63.10-2013

Semi Anechoic Chamber

3m

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

Should Comply with the limits stated in the below table.

Pass

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.
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Test results:

For frequencies Range 9 kHz — 30 MHz
No emissions were found in this frequency range.

For frequencies Range 30MHz — 1GHz

Polarisation Fremjiiscuyr?l?/le) Meazzlérue\?/r\nlillue Limit (dBuv/m) Margin (dB)
30.24 33.10 40.00 -06.90
30.72 35.40 40.00 -04.60
31.87 38.54 40.00 -01.46
33.83 38.58 40.00 -01.42
39.63 32.91 40.00 -07.09
Y 42.76 29.01 40.00 -10.99
45.27 21.03 40.00 -18.97
61.77 25.34 40.00 -14.66
66.76 29.68 40.00 -10.32
124.98 23.30 43.50 -20.20
33.29 35.79 40.00 -04.21
H 115.94 33.01 43.50 -10.49
278.99 36.64 46.00 -09.36

* - -> Fundamental Frequency
P-->Peak detector
AV-->Average Detector
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Above 1GHz

A_ TUVRheinland®

Note: Test was performed on both the transmit chains and worst case results were from chain 1
and the respective results has been reported.

802.11 a mode 6Mbps

Field .
Ch No./ Frequency o Limit .
Polarization Strength Margin (dB)
Frequency (MHz) (dBuV/m) (dBuv/im)
5150 (Pk) 56.68 74 -17.32
5150 (Av) 43.22 54 -10.78
5180 (Pk) 109.02 * -
Vertical
5180 (Av) 100.15 * -
10360 (Pk) 46.12 68.23 -22.11
10360 (Av) 37.87 54 -16.13
36 (5180MHz)
5150 (Pk) 56.81 74 -17.19
5150 (Av) 44.23 54 -09.77
5180 (Pk) 110.19 * -
Horizontal
5180 (Av) 100.44 * -
10360 (Pk) 45.89 68.23 -22.34
10360 (Av) 38.12 54 -15.88
10480 (Pk) 46.95 68.23 -21.28
Vertical
48 (5240 10480 (Av) 38.94 54 -15.06
MHz)
10480 (Pk) 46.77 68.23 -21.46
Horizontal

10480 (Av) 39.11 54 -14.89
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802.11 a mode 24Mbps

A_ TUVRheinland®

Field I
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (?jtéeur\]/g/rt:) (dBpV/m) Margin (dB)

5150 (Pk) 55.34 74 -18.66
5150 (Av) 43.04 54 -10.96

5180 (Pk) 109.5 * -

Vertical

5180 (Av) 99.16 * -
10360 (Pk) 48.48 68.23 -19.75
10360 (Av) 44.39 54 -9.61

36 (5180MHz)

5150 (Pk) 56.37 74 -17.63
5150 (Av) 43.2 54 -10.8

5180 (Pk) 109.68 * -

Horizontal

5180 (Av) 99.63 * -
10360 (Pk) 46.98 68.23 -21.25
10360 (Av) 46.45 54 -7.55
10480 (Pk) 47.38 68.23 -20.85

Vertical
48 (5240 10480 (Av) 45.83 54 -8.17
MHz) 10480 (PK) 47.35 68.23 -20.88
Horizontal

10480 (Av) 39.03 54 -14.97
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802.11 a mode 54Mbps

Field o
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (%téir\]/g};ﬂ) (dBuV/m) Margin (dB)

5150 (Pk) 55.79 74 -18.21
5150 (Av) 41.71 54 -12.29

5180 (Pk) 109.12 * -

Vertical

5180 (Av) 97.77 * -
10360 (Pk) 45.67 68.23 -22.56
10360 (Av) 44.83 54 -9.17

36 (5180MHz)

5150 (Pk) 56.59 74 -17.41
5150 (Av) 42.87 54 -11.13

5180 (Pk) 110.43 * -

Horizontal

5180 (Av) 98.39 * -
10360 (Pk) 46.13 68.23 -22.1
10360 (Av) 38.95 54 -15.05
10480 (Pk) 47.49 68.23 -20.74

Vertical
48 (5240 10480 (Av) 45.97 54 -8.03
MHZ) 10480 (PK) 48.05 68.23 -20.18
Horizontal

10480 (Av) 40.76 54 -13.24
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VHT 20
802.11 ac mode MCS 0
Ch No./ Frequency Field Limit
Frequency (MH2) Polarization (%téir\]/g};ﬂ) (dBuV/m) Margin (dB)
5150 (Pk) 52.92 74 -21.08
5150 (Av) 41.87 54 -12.13
5180 (Pk) 105.58 * -
Vertical
5180 (Av) 96.22 * -
10360 (Pk) 45.92 68.23 -22.31
10360 (Av) 39.34 54 -14.66
36 (5180MHz)
5150 (Pk) 59.14 74 -14.86
5150 (Av) 45.39 54 -8.61
5180 (Pk) 110.37 * -
Horizontal
5180 (Av) 100.36 * -
10360 (Pk) 44.26 68.23 -23.97
10360 (Av) 39.67 54 -14.33
10480 (Pk) 46.3 68.23 -21.93
Vertical
10480 (Av) 40.13 54 -13.87
48 (5240MHz)
10480 (Pk) 47.92 68.23 -20.31
Horizontal
10480 (Av) 40.13 54 -13.87
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802.11 ac mode MCS 4

Field .
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (%téir\]/g};ﬂ) (dBuV/m) Margin (dB)
5150 (Pk) 52.36 74 -21.64
5150 (Av) 41.92 54 -12.08
5180 (Pk) 106.05 * -
Vertical
5180 (Av) 96.52 * -
10360 (Pk) 45.69 68.23 -22.54
10360 (Av) 40.18 54 -13.82
36 (5180MHz)
5150 (Pk) 56.25 74 -17.75
5150 (Av) 44.74 54 -9.26
5180 (Pk) 111.04 * -
Horizontal
5180 (Av) 100.84 * -
10360 (Pk) 46.76 68.23 -21.47
10360 (Av) 39.83 54 -14.17
10480 (Pk) 46.76 68.23 -21.47
Vertical
10480 (Av) 41.43 54 -12.57
48 (5240MHz)
10480 (Pk) 48.38 68.23 -19.85
Horizontal
10480 (Av) 41.27 54 -12.73
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802.11 ac mode MCS 7

Field .
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (%téir\]/g};ﬂ) (dBuV/m) Margin (dB)
5150 (Pk) 51.99 74 -22.01
5150 (Av) 40.37 54 -13.63
5180 (Pk) 105.37 * -
Vertical
5180 (Av) 95.1 * -
10360 (Pk) 45.95 68.23 -22.28
10360 (Av) 41.23 54 -12.77
36 (5180MHz)
5150 (Pk) 55.55 74 -18.45
5150 (Av) 43.25 54 -10.75
5180 (Pk) 110.29 * -
Horizontal
5180 (Av) 99.53 * -
10360 (Pk) 45.86 68.23 -22.37
10360 (Av) 39.85 54 -14.15
10480 (Pk) 46.31 68.23 -21.92
Vertical
10480 (Av) 42.45 54 -11.55
48 (5240MHz)
10480 (Pk) 47.93 68.23 -20.30
Horizontal
10480 (Av) 40.58 54 -13.42
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VHT 40
802.11 ac mode MCS 0

Field o
Ch No./ Frequency o Limit .
Polarization Strength Margin (dB)
Frequency (MHz) (dBuV/m) (dBuv/m)
5150 (Pk) 60.75 74 -13.25
5150 (Av) 47.64 54 -6.36
5190 (Pk) 102.62 * -
Vertical
5190 (Av) 93.98 * -
10380 (Pk) 45.7 68.23 -22.53
10380 (Av) 37.49 54 -16.51
38 (5190MHz)
5150 (Pk) 65.52 74 -8.48
5150 (Av) 52.53 54 -1.47
5190 (Pk) 106.99 * -
Horizontal
5190 (Av) 98.19 * -
10380 (Pk) 45.27 68.23 -22.96
10380 (Av) 36.86 54 -17.14
10460 (Pk) 46.47 68.23 -21.76
Vertical
10460 (Av) 40.18 54 -13.82
46 (5230MHz)
10460 (Pk) 46.95 68.23 -21.28
Horizontal
10460 (Av) 37.17 54 -16.83

Test Report No.: 19660317 001 Date: 20.06.2017 Page 159 of 187



A_ TUVRheinland®

www.tuv.com
802.11 ac mode MCS 4

Field .
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (%téir\]/g};ﬁ) (dBuV/m) Margin (dB)
5150 (Pk) 60.99 74 -13.01
5150 (Av) 48.29 54 -5.71
5190 (Pk) 104.91 * -
Vertical
5190 (Av) 93.3 * -
10380 (Pk) 45.41 68.23 -22.82
10380 (Av) 38.42 54 -15.58
38 (5190MHz)
5150 (Pk) 66.71 74 -7.29
5150 (Av) 52.76 54 -1.24
5190 (Pk) 108.98 * -
Horizontal
5190 (Av) 97.9 * -
10380 (Pk) 44.38 68.23 -23.85
10380 (Av) 37.96 54 -16.04
10460 (Pk) 46.18 68.23 -22.05
Vertical
10460 (Av) 39.03 54 -14.97
46 (5230MHz)
10460 (Pk) 47.18 68.23 -21.05
Horizontal
10460 (Av) 38.7 54 -15.3
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802.11 ac mode MCS 7

Field o
Ch No./ Frequency o Limit .
Polarization Strength Margin (dB)
Frequency (MHz) (dBpV/m) (dBpv/m)
5150 (Pk) 59.61 74 -14.39
5150 (Av) 47.52 54 -6.48
5190 (Pk) 103.29 * -
Vertical
5190 (Av) 93.45 * -
10380 (Pk) 44.94 68.23 -23.29
10380 (Av) 38.59 54 -15.41
38 (5190MHz)
5150 (Pk) 63.47 74 -10.53
5150 (Av) 52.01 54 -1.99
5190 (Pk) 107.9 * -
Horizontal
5190 (Av) 97.78 * -
10380 (Pk) 45.62 68.23 -22.61
10380 (Av) 39.86 54 -14.14
10460 (Pk) 46.98 68.23 -21.25
Vertical
10460 (Av) 40.47 54 -13.53
46 (5230MHz)
10460 (Pk) 47.56 68.23 -20.67
Horizontal
10460 (Av) 39.76 54 -14.24
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VHT 80

802.11 ac mode MCS 0

Field o
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (fjtéir:/?r) (dBuV/m) Margin (dB)
5150 (Pk) 57.36 74 -16.64
5150 (Av) 46.86 54 -7.14
5210 (Pk) 98.21 * -
Vertical
5210 (Av) 88.12 * -
10420(Pk) 46.79 74 -27.21
10420(Av) 39.57 54 -14.43
42 (5210MHz)
5150 (Pk) 62.38 74 -11.62
5150 (Av) 51.76 54 -2.24
5210 (Pk) 102.65 * -
Horizontal

5210 (Av) 93.57 * -
10420(Pk) 47.37 74 -26.63
10420(Av) 38.07 54 -15.93
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802.11 ac mode MCS 4

A_ TUVRheinland®

Field o
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (%téir\]/?ﬁ) (dBuV/m) Margin (dB)
5150 (Pk) 56.89 74 -17.11
5150 (Av) 47.39 54 -6.61
5210 (Pk) 98.77 * -
Vertical
5210 (Av) 88.33 * -
10420(Pk) 47.09 68.23 -21.14
10420(Av) 39.02 54 -14.98
42 (5210MHz)
5150 (Pk) 62.03 74 -11.97
5150 (Av) 51.22 54 -2.78
5210 (Pk) 103.81 * -
Horizontal

5210 (Av) 93.11 * -
10420(Pk) 47.18 68.23 -21.05
10420(Av) 39.28 54 -14.72
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802.11 ac mode MCS 9

A_ TUVRheinland®

Ch No./ Frequency o Field Strength Limit .
Frequency (MHz) Polarization (dBuV/m) (dBpuVv/m) Margin (dB)
5150 (Pk) 55.05 74 -18.95
5150 (Av) 44.47 54 -9.53
5210 (Pk) 97.44 * .
Vertical
5210 (Av) 86.39 * -
10420(Pk) 47.97 74 -26.03
10420(Av) 40.27 54 -13.73
42 (5210MHz)
5150 (Pk) 60.78 74 -13.22
5150 (Av) 48.36 54 -5.64
5210 (PK) 101.85 * -
Horizontal

5210 (Av) 91.3 * -
10420(Pk) 48.04 74 -25.96
10420(Av) 40.14 54 -13.86
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A_ TUVRheinland®

VHT 20 MIMO
802.11 ac mode MCS 8
Ch No./ Frequency o Field Strength Limit :
Freguency (MH2) Polarization (dBuV/m) (dBuV/m) Margin (dB)
5150 (Pk) 52.37 74 -21.63
5150 (Av) 41.43 54 -12.57
5180 (Pk) 108.82 * -
Vertical
5180 (Av) 99.48 * -
10360 (Pk) 47.54 68.23 -20.69
10360 (Av) 45.38 54 -8.62
36 (5180MHz)
5150 (Pk) 56.51 74 -17.49
5150 (Av) 43.98 54 -10.02
5180 (Pk) 112.5 * -
Horizontal
5180 (Av) 101.88 * -
10360 (Pk) 44.83 68.23 -23.4
10360 (Av) 46.87 54 -7.13
10480(Pk) 46.68 68.23 -21.55
Vertical
10480(Av) 38.94 54 -15.06
48 (5240MHz)
10480(Pk) 46.62 68.23 -21.61
Horizontal
10480(Av) 45.36 54 -8.64
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802.11 ac mode MCS 11

Ch No./ Frequency o Field Strength Limit :
Frequency (MHz) Polarization (dBuV/m) (dBpV/m) Margin (dB)
5150 (Pk) 51.22 74 -22.78
5150 (Av) 40.73 54 -13.27
5180 (Pk) 106.72 * -
Vertical
5180 (Av) 98.02 * -
10360 (Pk) 46.39 68.23 -21.84
10360 (Av) 44.83 54 -9.17
36 (5180MHz)
5150 (Pk) 53.26 74 -20.74
5150 (Av) 42.01 54 -11.99
5180 (Pk) 109.2 * -
Horizontal
5180 (Av) 99.59 * -
10360 (Pk) 46.96 68.23 -21.27
10360 (Av) 45.36 54 -8.64
10480(Pk) 47.63 68.23 -20.6
Vertical
10480(Av) 39.02 54 -14.98
48 (5240MHz)
10480(Pk) 47.37 68.23 -20.86
Horizontal
10480(Av) 46.08 54 -7.92
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802.11 ac mode MCS 15

Ch No./ Frequency o Field Strength Limit .
Frequency (MHz) Polarization (dBpVv/m) (dBuVv/m) Margin (dB)
5150 (Pk) 51.08 74 -22.92
5150 (Av) 39.82 54 -14.18
5180 (Pk) 106.23 * -
Vertical
5180 (Av) 96.71 * -
10360 (Pk) 47.64 68.23 -20.59
10360 (Av) 46.86 54 -7.14
36 (5180MHz)
5150 (Pk) 51.96 74 -22.04
5150 (Av) 40.38 54 -13.62
5180 (Pk) 107.31 * -
Horizontal
5180 (Av) 97.63 * -
10360 (Pk) 47.39 68.23 -20.84
10360 (Av) 44.17 54 -9.83
10480(Pk) 46.28 68.23 -21.95
Vertical
10480(Av) 38.75 54 -15.25
48 (5240MHz)
10480(Pk) 46.83 68.23 -21.4
Horizontal
10480(Av) 45.82 54 -8.18
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VHT 40 MIMO
802.11 ac mode MCS 8
Ch No./ Frequency o Field Strength Limit :
Frequency (MH2) Polarization (dBRV/m) (dBuV/m) Margin (dB)
5150 (Pk) 53.57 74 -20.43
5150 (Av) 41.24 54 -12.76
5190 (Pk) 103.1 * -
Vertical
5190 (Av) 92.74 * -
10380 (Pk) 45.97 68.23 -22.26
10380 (Av) 40.65 54 -13.35
38 (5190MHz)
5150 (Pk) 57.61 74 -16.39
5150 (Av) 4572 54 -8.28
5190 (Pk) 104.79 * -
Horizontal
5190 (Av) 94,53 * -
10380 (Pk) 46.38 68.23 -21.85
10380 (Av) 40.04 54 -13.96
10460(Pk) 46.38 68.23 -21.85
Vertical
10460(Av) 40.86 54 -13.14
46 (5230MHz)
10460(Pk) 46.93 68.23 -21.3
Horizontal
10460(Av) 40.48 54 -13.52
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802.11 ac mode MCS 11

A_ TUVRheinland®

Ch No./ Field Limit
Fre uen.c Frequency (MHz) Polarization Strength (dBuV/m) Margin (dB)
quency (dBpV/m) H
5150 (Pk) 54.37 74 -19.63
5150 (Av) 42.79 54 -11.21
5190 (Pk) 102.42 * -
Vertical
5190 (Av) 92.5 * -
10380 (Pk) 45.78 68.23 -22.45
38 10380 (Av) 41.9 54 -12.1
(5190MHz) 5150 (Pk) 54.3 74 19.7
5150 (Av) 43.79 54 -10.21
5190 (Pk) 102.79 * -
Horizontal
5190 (Av) 93.32 * -
10380 (Pk) 45.39 68.23 -22.84
10380 (Av) 39.48 54 -14.52
10460(Pk) 47.96 68.23 -20.27
Vertical
46 10460(Av) 41.6 54 -12.4
(5230MHz) 10460(Pk) 47.44 68.23 -20.79
Horizontal
10460(Av) 41.63 54 -12.37
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802.11 ac mode MCS 15

Ch No./ Frequency o Field Strength Limit .
Frequency (MHz) Polarization (dBpVv/m) (dBpVv/m) Margin (dB)
5150 (Pk) 54.26 74 -19.74
5150 (Av) 42.88 54 -11.12
5190 (Pk) 102.62 * -
Vertical
5190 (Av) 92.24 * -
10380 (Pk) 46.73 68.23 -21.5
10380 (Av) 40.53 54 -13.47
38 (5190MHz)
5150 (Pk) 57.99 74 -16.01
5150 (Av) 43.47 54 -10.53
5190 (Pk) 103.48 * -
Horizontal
5190 (Av) 92.38 * -
10380 (Pk) 46.39 68.23 -21.84
10380 (Av) 41.74 54 -12.26
10460(Pk) 46.03 68.23 -22.2
Vertical
10460(Av) 40.37 54 -13.63
46 (5230MHz)
10460(Pk) 45.85 68.23 -22.38
Horizontal
10460(Av) 40.48 54 -13.52
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A_ TUVRheinland®

HT 20 SISO
802.11 n mode MCS 0
Ch No./ Frequency o Field Strength Limit :
Frequency (MH2) Polarization (dBRV/m) (dBuV/m) Margin (dB)
5150 (Pk) 53.01 74 -20.99
5150 (Av) 41.69 54 -12.31
5180 (Pk) 105.29 * -
Vertical
5180 (Av) 95.43 * -
10360 (Pk) 45.48 68.23 -22.75
10360 (Av) 41.04 54 -12.96
36 (5180MHz)
5150 (Pk) 57.57 74 -16.43
5150 (Av) 44.27 54 -9.73
5180 (Pk) 109.54 * -
Horizontal
5180 (Av) 99.79 * -
10360 (Pk) 45.48 68.23 -22.75
10360 (Av) 41.78 54 -12.22
10480(Pk) 47.56 68.23 -20.67
Vertical
10480(Av) 42.68 54 -11.32
48 (5240MHz)
10480(Pk) 47.74 68.23 -20.49
Horizontal
10480(Av) 43.95 54 -10.05
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802.11 n mode MCS 4

Ch No./ Frequency o Field Strength Limit .
Frequency (MHz) Polarization (dBpVv/m) (dBpVv/m) Margin (dB)
5150 (Pk) 52.78 74 -21.22
5150 (Av) 42.24 54 -11.76
5180 (Pk) 106.59 * -
Vertical
5180 (Av) 96.27 * -
10360 (Pk) 46.31 68.23 -21.92
10360 (Av) 4453 54 -9.47
36 (5180MHz)
5150 (Pk) 55.81 74 -18.19
5150 (Av) 44.69 54 -9.31
5180 (Pk) 109.64 * -
Horizontal
5180 (Av) 99.93 * -
10360 (Pk) 46.17 68.23 -22.06
10360 (Av) 42.58 54 -11.42
10480(Pk) 47.23 68.23 -21
Vertical
10480(Av) 45.08 54 -8.92
48 (5240MHz)
10480(Pk) 47.42 68.23 -20.81
Horizontal
10480(Av) 43.67 54 -10.33
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802.11 n mode MCS 7

Field .
Ch No./ Frequency o Limit .
Frequency (MH2) Polarization (?jtéir\]/g}rt:) (dBuV/m) Margin (dB)
5150 (Pk) 53.58 74 -20.42
5150 (Av) 40.66 54 -13.34
5180 (Pk) 105.9 * -
Vertical
5180 (Av) 94.81 * -
10360 (Pk) 46.23 68.23 -22
10360 (Av) 43.87 54 -10.13
36 (5180MHz)
5150 (Pk) 54.35 74 -19.65
5150 (Av) 43.1 54 -10.9
5180 (Pk) 109.46 * -
Horizontal
5180 (Av) 99.06 * -
10360 (Pk) 46.14 68.23 -22.09
10360 (Av) 42.42 54 -11.58
10480(Pk) 47.02 68.23 -21.21
Vertical
10480(Av) 44.83 54 -9.17
48 (5240MHz)
10480(Pk) 46.43 68.23 -21.8
Horizontal
10480(Av) 42.17 54 -11.83
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HT 20 MIMO
802.11 n mode MCS 8
Ch No./ Frequency o Field Strength Limit .
Frequency (MHz) Polarization (dBuVv/m) (dBpVv/m) Margin (dB)
5150 (Pk) 53.08 74 -20.92
5150 (Av) 41.65 54 -12.35
5180 (Pk) 108.14 * -
Vertical
5180 (Av) 97.21 * -
10360 (Pk) 47.55 68.23 -20.68
10360 (Av) 41.97 54 -12.03
36 (5180MHz)
5150 (Pk) 54 74 -20
5150 (Av) 42.43 54 -11.57
5180 (Pk) 109.4 * -
Horizontal

5180 (Av) 98.74 * -
10360 (Pk) 47.27 68.23 -20.96
10360 (Av) 41.54 54 -12.46
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802.11 n mode MCS 11

Ch No./ Frequency o Field Strength Limit .
Freguency (MH2) Polarization (dBpuV/m) (dBuV/m) Margin (dB)
5150 (Pk) 55.86 74 -18.14
5150 (Av) 41.53 54 -12.47
5180 (Pk) 107.46 * -
Vertical
5180 (Av) 97.35 * -
10360 (Pk) 46.93 68.23 -21.3
10360 (Av) 40.78 54 -13.22
36 (5180MHz)
5150 (Pk) 55.72 74 -18.28
5150 (Av) 42.56 54 -11.44
5180 (Pk) 109.26 * -
Horizontal
5180 (Av) 99.19 * -
10360 (Pk) 47.83 68.23 -20.4
10360 (Av) 41.75 54 -12.25
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802.11 n mode MCS 15

A_ TUVRheinland®

Ch No./ Frequency o Field Strength Limit :
Frequency (MH2) Polarization (dBpuV/m) (dBuV/m) Margin (dB)
5150 (Pk) 52.21 74 -21.79
5150 (Av) 40.33 54 -13.67
5180 (Pk) 107 * -
Vertical
5180 (Av) 96.12 * -
10360 (PK) 46.89 68.23 -21.34
10360 (Av) 41.92 54 -12.08
36 (5180MH?z)
5150 (Pk) 52.81 74 -21.19
5150 (Av) 41.2 54 -12.8
5180 (Pk) 108.02 * -
Horizontal
5180 (Av) 97.41 * -
10360 (PK) 46.92 68.23 -21.31
10360 (Av) 40.72 54 -13.28
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A_ TUVRheinland®

HT 40 SISO
802.11 n mode MCS 0
Ch No./ Frequency o Field Strength Limit :
Frequency (MH2) Polarization (dBRV/m) (dBuV/m) Margin (dB)
5150 (Pk) 59.09 74 -14.91
5150 (Av) 45.7 54 -8.3
5180 (Pk) 104.79 * -
Vertical
5180 (Av) 96.19 * -
10360 (Pk) 46.29 68.23 -21.94
10360 (Av) 40.8 54 -13.2
36 (5180MHz)
5150 (Pk) 64.11 74 -9.89
5150 (Av) 51.76 54 -2.24
5180 (Pk) 106.74 * -
Horizontal
5180 (Av) 98.21 * -
10360 (Pk) 46.05 68.23 -22.18
10360 (Av) 40.35 54 -13.65
10460(Pk) 47.3 68.23 -20.93
Vertical
10460(Av) 41.84 54 -12.16
46 (5230MHz)
10460(Pk) 47.87 68.23 -20.36
Horizontal
10460(Av) 40.93 54 -13.07
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802.11 n mode MCS 4

A_ TUVRheinland®

Ch No./ Frequency N Field Strength Limit .
Frequency (MHz) Polarization (dBuV/m) (dBpuVv/m) Margin (dB)
5150 (Pk) 53.64 74 -20.36
5150 (Av) 43.05 54 -10.95
5180 (Pk) 99.97 * -
Vertical
5180 (Av) 89.63 * -
10360 (Pk) -47.03 68.23 -115.26
10360 (Av) 41.04 54 -12.96
36 (5180MHz)
5150 (Pk) 56.33 74 -17.67
5150 (Av) 45.73 54 -8.27
5180 (Pk) 103.86 * -
Horizontal
5180 (Av) 93.48 * -
10360 (Pk) 47.83 68.23 -20.4
10360 (Av) 40.94 54 -13.06
10460(Pk) 47.6 68.23 -20.63
Vertical
10460(Av) 41.75 54 -12.25
46 (5230MHz)
10460(Pk) 47.47 68.23 -20.76
Horizontal
10460(Av) 41.91 54 -12.09
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802.11 n mode MCS 7

A_ TUVRheinland®

Ch No./ Frequency o Field Strength Limit .
Frequency (MHz) Polarization (dBpV/m) (dBpV/m) Margin (dB)

5150 (Pk) 54.28 74 -19.72
5150 (Av) 43.07 54 -10.93

5180 (Pk) 100.22 * -

Vertical

5180 (Av) 89.63 * -
10360 (Pk) 46.84 68.23 -21.39
10360 (Av) 40.39 54 -13.61

36 (5180MH?z)

5150 (Pk) 57.18 74 -16.82
5150 (Av) 45.73 54 -8.27

5180 (Pk) 102.89 * -

Horizontal

5180 (Av) 93.29 * -
10360 (Pk) 46.98 68.23 -21.25
10360 (Av) 40.08 54 -13.92
10460(Pk) 48.96 68.23 -19.27

Vertical
46 10460(Av) 41.54 54 -12.46
(5230MHz) 10460(Pk) 49.26 68.23 -18.97
Horizontal

10460(Av) 41.32 54 -12.68
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A_ TUVRheinland®

HT 40 MIMO
802.11 n mode MCS 8
Ch No./ Frequency o Field Strength Limit .
Frequency (MH2) Polarization (dBuV/m) (dBuV/m) Margin (dB)
5150 (Pk) 54.11 74 -19.89
5150 (Av) 43.42 54 -10.58
5190 (Pk) 102.32 * -
Vertical
5190 (Av) 91.83 * -
10380 (Pk) 46.92 68.23 -21.31
10380 (Av) 40.04 54 -13.96
38 (5190MHz)
5150 (Pk) 56.22 74 -17.78
5150 (Av) 44,57 54 -9.43
5190 (Pk) 102.89 * -
Horizontal
5190 (Av) 92.74 * -
10380 (Pk) 46.06 68.23 -22.17
10380 (Av) 40.83 54 -13.17
10460(Pk) 47.31 68.23 -20.92
Vertical
10460(Av) 41.71 54 -12.29
46 (5230MHz)
10460(Pk) 47.62 68.23 -20.61
Horizontal
10460(Av) 41.56 54 -12.44
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802.11 n mode MCS 11

A_ TUVRheinland®

Ch No./ Frequency L Field Strength o .
Frequency (MH2) Polarization (dBuV/m) Limit (dBuV/m) Margin (dB)
5150 (Pk) 53.3 74 -20.7
5150 (Av) 42.99 54 -11.01
5190 (Pk) 101.88 * -
Vertical
5190 (Av) 91.3 * -
10380 (Pk) 45.94 68.23 -22.29
10380 (Av) 40.92 54 -13.08
38 (5190MHz)
5150 (Pk) 55.81 74 -18.19
5150 (Av) 43.88 54 -10.12
5190 (Pk) 102.5 * -
Horizontal
5190 (Av) 92.29 * -
10380 (Pk) 45.05 68.23 -23.18
10380 (Av) 40.93 54 -13.07
10460(Pk) 47.94 68.23 -20.29
Vertical
10460(Av) 41.87 54 -12.13
46 (5230MHz)
10460(Pk) 47.46 68.23 -20.77
Horizontal
10460(Av) 41.92 54 -12.08
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802.11 n mode MCS 15

A_ TUVRheinland®

Ch No./ Frequency L Field Strength I .
Frequency (MH2) Polarization (dBuV/m) Limit (dBuV/m) Margin (dB)
5150 (Pk) 53.73 74 -20.27
5150 (Av) 42.7 54 -11.3
5190 (Pk) 102.22 * -
Vertical
5190 (Av) 91.13 * -
10380 (Pk) 45,98 68.23 -22.25
10380 (Av) 39.92 54 -14.08
38 (5190MHz)
5150 (Pk) 55.76 74 -18.24
5150 (Av) 43.59 54 -10.41
5190 (Pk) 104.14 * -
Horizontal
5190 (Av) 91.94 * -
10380 (Pk) 46.93 68.23 -21.3
10380 (Av) 40.03 54 -13.97
10460(Pk) 47.73 68.23 -20.5
Vertical
10460(Av) 41.67 54 -12.33
46 (5230MHz)
10460(Pk) 47.94 68.23 -20.29
Horizontal
10460(Av) 41.21 54 -12.79
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Conducted Emission Test on A.C. Power Line

Result Pass
Test Specification : FCC Part 15 Section 15.207
Test Method : ANSI C63.10-2013
Testing Location : Screened room
Measurement Bandwidth : 9kHz
Frequency Range : 150kHz — 30MHz
Supply Voltage : 120VAC,60Hz

Limit of section 15.207

Frequency of QP Limit AV Limit
emission
(MH2z) (dBuv) (dBpV/m)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5—30 60 50

* Decreases with the logarithm of the frequency
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Test Result:
Scan O1Pk Clrw@24v Clrw@3av Clrw -
E 5 E o EZ!.MHZ ; EM1[1] 52.19 dBpV
70 dBpv ; S 5 ~0.000s 27.758000 MHz
f_OP. i i
60 dBT;‘:f\"";\_\\ !
E._.i'-.\.fG: e e e : : T 1
: : N : : N ¥
S SRR ]
| L T : : R
4o dB - Eny
. ) Al
1 : 1 " [ 1 1 1 1 ! 1 +
30 dBuv—{HH T R e e i
A 11 < 5 S A R 2 O A
20 b HHH— LU, I N PR
10 dBuv
ude.uiu
i I R S . R S N R N L TF
Start 150.0 kHz Stop 30.0 MHz
Line Graph
Frequency Emission Level
D r
[MHZ] [dBuV] etecto
0.370 42.16 Quasi Peak
27.75 40.39 Quasi Peak
26.47 38.87 Quasi Peak
0.162 41.40 Quasi Peak
24.22 35.43 Quasi Peak
1.626 28.08 Quasi Peak
21.95 31.86 Quasi Peak
1.06 27.20 Quasi Peak
19.05 26.98 Quasi Peak
0.350 38.14 Average
0.378 36.28 Average
27.75 34.32 Average
0.630 26.89 Average
24.21 29.29 Average
12.57 26.51 Average
19.05 20.16 Average
Line: Table
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Scan O1Pk Clre@24v Clrw @34y Clrw -
; - - D 1MHz P M1[1] 50.18 dBpY
70 dBpy - —0.000 s 158.000 kHz
B_op | |
g L |
Nl |
0 duvi e s
i Al AR i +
E T i) E
30 BT Tt -
. ol .
20 dEiLuv
10 dE:.uU
0 de.uiu
i L : TH
Start 150.0 kHz Stop 30.0 MHz
Neutral Graph
Frequenc Emission Level
[I(\q/le] y [dBuV] Detector
0.370 42.87 Quasi Peak
28.53 40.35 Quasi Peak
0.494 32.67 Quasi Peak
0.594 32.33 Quasi Peak
13.11 35.66 Quasi Peak
0.158 41.22 Quasi Peak
0.714 30.73 Quasi Peak
1.06 30.35 Quasi Peak
0.202 36.97 Quasi Peak
4.74 29.28 Quasi Peak
0.370 37.25 Average
0.354 37.12 Average
27.49 33.80 Average
0.302 33.82 Average
0.630 28.63 Average
0.986 26.24 Average
0.506 25.77 Average
12.84 29.76 Average

Neutral: Table

Test Report No.: 19660317 001

Date: 20.06.2017

Page 185 of 187



A_ TUVRheinland®

www.tuv.com
Power Setting and Gain index used to testing

Sl no Mode Data Rate Channel Tx Po_wer Tx Gain
setting Index
6 Mbps 5180 20 9
5240 20 9
1 802.113 24 Mbps 5180 20 9
5240 20 9
54 Mbps 5180 19 9
5240 18 9
MCS0 5180 20 9
802.11 5240 20 9
. n
5 20 MHz MCS4 5180 20 9
SISO 5240 20 9
MCS7 5180 19 9
5240 18 9
MCS8 5180 17 9
802.11 5240 17 9
. n
3 20 MHz MCS11 5180 17 9
MIMO 240 17 9
MCS15 5180 16 9
5240 16 9
MCS0 5190 16 9
802.11 >230 20 9
. n
4 20 MHz MCS4 5190 16 9
SISO 5230 20 9
MCS7 5190 16 9
5230 18 9
MCS8 5190 13 9
802.11 >230 17 9
c o | MesiL 5190 13 9
MIMO 5230 17 9
MCS15 5190 13 9
5230 16 9
MCS0 5180 19 9
802.11AC 5240 20 9
6 VHT20 MCS4 5180 19 9
SISO 5240 20 9
MCS7 5180 18 9
5240 18 9
MCS8 5180 16 9
802.11AC c240 = 5
7 VHT20
MIMO MCS11 5180 16 9
5240 17 9
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MCS15 5180 15 9

5240 16 9

MCSO 5190 16 9

802.11AC >239 - >

3 VHT40 MCS4 5190 16 9

SISO 5230 19 9

MCS7 5190 16 9

5230 18 9

MCS8 5190 13 9

802.11AC >239 o >

) 5190 13 9

? VHT40 e 5230 16 9
MIMO

MCS15 5190 13 9

5230 15 9

802 11AC MCSO 5210 15 9

10 VHTS0 MCS4 5210 15 9

MCS9 5210 13 9

*********************END Of TeSt Report************************
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