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TEST SUMMARY

5.1.1 ANTENNA REQUIREMENT
RESULT: Passed

5.1.2 26 pB BANDWIDTH AND 99% BANDWIDTH
RESULT: Passed

5.1.3 6 DB BANDWIDTH AND 26DB BANDWDITH (5745-5850MHz)
RESULT: Passed

5.1.4 TrRANSMIT QUTPUT POWER
RESULT: Passed

5.1.5 POWER SPECTRAL DENSITY
RESULT: Passed

5.1.6 SPuURIOUS EMISSION
RESULT: Passed

5.2.1 MAaINS CONDUCTED EMISSIONS
RESULT: Passed
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to

the following appendix:

Appendix P: Photo Documentation internal view

(File Name: 10052149APPENDIX P)
Appendix D: Test Result of Radiated Emissions
(File Name: 10052149APPENDIX D)

Test Specifications

The following standards were applied:

Table 1: Applied Standard and Test Levels

Radio

FCC CFR47 Part 15 Subpart E
RSS-247 Issue 1, May 2015
RSS-Gen, Issue 4, November 2014
ANSI C63.10:2013

FCC KDB-789033

FCC KDB-662911 DO1

FCC KDB-644545




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 10052149 002 Seite 5 von 62
Test Report No. Page 5 of 62

2. Test Sites

2.1 Test Facilities
TUV Rheinland Taiwan Ltd.

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105
Taiwan (R.O.C.)

FCC Registration No.: 365730
IC Canada Registration No.: 9465A-1
TAF Accredited NCC Test Lab. No.:0759
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2.2 List of Test and Measurement Instruments

Table 2: List of Test and Measurement Equipment

Kind of Last Next
Equipment | Manufacturer | Type SN Calibration | Calibration

E'V” Test R&S ESR7 101062 | 10-Sep-15 | 19-Sep-16

eceiver
Bilog Antenna TESEQ CBL6111D 29802 4-Jul-14 3-Jul-16
Spectrum R&S FSV 40 100921 17-Dec-14 | 16-Dec-15
Analyzer
Spectrum Agilent N9010A | MY53470241 | 1-Apr-15 | 30-Mar-16
Analyzer

ETS-
Horn Antenna . 3117 138160 12-Jan-15 | 11-dan-17
Lindgren

Horn Antenna COM-
(18GHz~40GHz) | POWER AH840 101031 22-Oct-15 | 21-Oct-17
Preamplifier
(30MHz -1GHz) HP 8447F | 2805A03335 | 24-Dec-14 | 24-Dec-15
Preamplifier (18 COM- i A At
GHz -40 GH2) POWER PAM-840 461257 | 26-Aug-14 | 26-Aug-16
Pre-Amplifier EM
(1GHz~18GHz) | Electronics | EM30180 60558 4-Nov-15 | 3-Nov-16
Loop Antenna Schwarzbeck F1'\5/I12 3B 1513-076 21-Oct-14 | 20-Oct-16
EMI Test R&S ESCI7 100797 | 28-Dec-14 | 27-Dec-15
Receiver
Spectrum R&S FSL3 101943 7-Sep-15 | 7-Sep-16
Analyzer
Temp. & Humid. . GCT-099- MAF0103-
Chamber Giant Force 40-S 007 13-Jul-15 | 12-Jul-16
LISN (1 phase) R&S ENV216 101243 | 1-Jun-15 31'1'\233"
LISN R&S ENV216 101262 16-Jun-15 | 15-Jun-16
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2.3 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.
Additionally all equipment is verified for proper performance on a regular schedule using in house
standards or comparisons.

2.5 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions
measurements are:.

Table 3: Emission Measurement Uncertainty

Parameter Uncertainty

Radio Frequency +1x107
RF power, conducted +1.5dB
Adjacent channel power +3dB
Radiated emission of transmitter, valid up to 40 GHz +6dB
Radiated emission of receiver, valid up to 40 GHz +6dB
Temperature +2°
Humidity +10 %
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3. General Product Information

3.1 Product Function and Intended Use

The EUT isa 1080P HD wireless sender. It contains a WiFi compatible module enabling the
user to communicate data through a Wireless interface.
For details refer to the User Guide, Data Sheet and Circuit Diagram.

3.2 Ratings and System Details

Table 4: Technical Specification of EUT

Technical Specification Value

Kind of Equipment 1080P HD wireless sender
Brand Name Trans

FCCID BY4WTR3000

Canada ID 4593A-WS54

Canada HVIN WS54

Type Designation WTR-PRO

Operating Frequency band | 5150 MHz ~ 5250 MHz, 5745 MHz ~ 5850 MHz
Operation Voltage 5V

Modulation OFDM with BPSK, QPSK, QAM
Antenna gain 5 dBi

Antenna Type Dipole Antenna
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Table 5: Test Channel Frequency information

o Frequency
(MHz)
802.11aBand | 36 5180
802.11aBand | 40 5200
802.11aBand | 44 5220
802.11n (HT20) Band | 36 5180
802.11n (HT20) Band | 40 5200
802.11n (HT20) Band | 44 5220
802.11n (HT40) Band | 38 5190
802.11a Band IV 149 5745
802.11a Band IV 157 5785
802.11a Band IV 165 5825
802.11n (HT20) Band IV 149 5745
802.11n (HT20) Band IV 157 5785
802.11n (HT20) Band IV 165 5825
802.11n (HT40) Band IV 151 5755
802.11n (HT40) Band IV 159 5795
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3.3 Independent Operation Modes

The basic operation modes are:
A. Transmitting
1. Low channel
2. Middle channel
3. High channel
B. Receiving
C. Standby
D. Off
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3.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.5 Submitted Documents

- Circuit Diagram

- Instruction Manual

- Rating Label

- Technical Description




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 10052149 002 Seite 12 von 62
Test Report No. Page 12 of 62

4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level.
The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software
Setup for testing: Test samples are provided with a SPI interface which makes it
possible to control them through a test software installed on a notebook computer.

This software was running on the laptop computer connected to the EUT. It
was used to enable the operation modes listed in section 3.3 as appropriate.
The samples were used as follows:

Conducted: A000277282-001
Radiation: A000277282-001

Full test was applied on all test modes, but only worst case was shown.
TX1 stands for Antenna port one.
TX2 stands for Antenna port two.

4.3 Special Accessories and Auxiliary Equipment

The product has been tested together with the following additional accessories:

Kind of Equipment | Manufacturer S/N

Laptop HP CNF0339QBM
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4.4 Countermeasures to achieve EMC Compliance
The test sample which has been tested contained the noise suppression parts as

described in the Constructional Data Form or the Technical Construction File. No
additional measures were employed to achieve compliance.

4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test

Ant. Tower

1-4m

EUT& 3m
Suppaort U

Turn Table

Ground Plane

Test Receiver

N

i
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Diagram of Measurement Equipment Configuration for Mains Conduction
Measurement

EUT &

Support stand

LISN
&0cI
l
Ground plane

Testreceive | |__|L—
dumd PR

Diagram of Measurement Equipment Configuration for Conducted Transmitter
Measurement

TXO0 or TX1 testing

RF Cable
Test

Receiver EUT

t

Data Transfer Cable

Laptop with test
SW installed
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5. Antenna Port Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Passed
Test standard : LP0002(2011): 3.10.1, (3)

FCC Part 15.407(a), Part 15.203 and RSS-

Gen7.1.4
Limit : the use of antennas with directional gains that do not

exceed 6 dBi

According to the manufacturer declaration, the EUT has an antenna with a directional gain of 5 dBi.
The antenna is Dipole Antenna with no possibility of replacement with a non-approved antenna by the

end-user. Therefore, the EUT is considered to comply with this provision.

Refer to EUT photo for details.
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5.1.2 26 dB Bandwidth and 99% Bandwidth

RESULT: Passed
Test standard FCC Part 15.407(a), RSS-247 6.2.1
Kind of test site Shielded room
Test setup
Test Channel Low/ Middle/ High
Operation Mode A
Ambient temperature 22-26 °C
Relative humidity 50-65 %
Atmospheric pressure 100-103 kPa
Table 6: Test result of 26dB/99% Bandwidth (11a)
Channel 26dB 26dB 99% 99%
Channel Frequency Bandwidth Bandwidth Bandwidth Bandwidth
(MHz) TX1 (MHz) TX2 (MHz) TX1 (MHz) TX2 (MHz)
Low Channel 5180 23.56 28.8 16.906 17.254
Mid Channel 5200 22.86 22.21 16.897 16.696
High Channel 5220 23.62 29.14 16.9 17.043
EIRP Power limit for Canada based on BW calculation: 22dBm
Table 7: Test result of 26dB/99% Bandwidth (HT20)
Channel 26dB 26dB 99% 99%
Channel Frequency Bandwidth Bandwidth TX2 | Bandwidth TX1 | Bandwidth TX2
(MHz) TX1 (MHz) (MHz) (MHz) (MHz)
Low Channel 5180 23.11 31.31 17.889 18.202
Mid Channel 5200 23.59 22.86 17.885 17.873
High Channel 5220 23.71 31.18 17.952 18.171
EIRP Power limit for Canada based on BW calculation: 22.5dBm
Table 8: Test result of 26dB/99% Bandwidth (HT40)
Channel . 26dB 99% 99%
Channel Frequency 26%3(?3\’}'?4";')‘“‘ Bandwidth TX2 | Bandwidth TX1 | Bandwidth TX2
(MHz) (MHz) (MHz) (MHz)
Low Channel 5190 49.15 48.11 37.095 37.018

EIRP Power limit for Canada based on BW calculation: >23dBm
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Test Plot of 26dB Bandwidth (11a)

Antenna 1
Low Channel
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|
Center Freq: 5.180000000 GHz
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High Channel

BN Keysight Spectrum Analyzer - Occupied BW = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTC [07:26:34 PMJul 22, 2015
B Center Freq: 5.220000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 10 dB Radic Device: BTS
||10 dBidiv Ref 0.00 dBm
Log
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i . Auto Man
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Transmit Freq Error -82.955 kHz OBW Power 99.00 % OHz
x dB Bandwidth 23.62 MHz x dB -26.00 dB
IMSG STATUS
Antenna 2
Low Channel
BE Keysight Spectrum Analyzer - Occupied BW E]@]\é/l
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x dB Bandwidth 28.80 MHz x dB -26.00 dB

STATUS
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Mid Channel

BN Keysight Spectrum Analyzer - Occupied BW = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO  [09:32:49 AM Aug 31, 2015
B Center Freq: 5.200000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
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x dB Bandwidth 22.21 MHz x dB -26.00 dB
IMSG STATUS
High Channel
BE Keysight Spectrum Analyzer - Occupied BW E]@]\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [06:14:30 PMJul 08, 2015
B Center Freq: 5.220000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
I | #FGain:Low #Atten: 10 dB Radio Device: BTS
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Log
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Transmit Freq Error -143.67 kHz OBW Power 99.00 % OHz
x dB Bandwidth 29.14 MHz x dB -26.00 dB

STATUS
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Test Plot of 26dB Bandwidth (HT20)
Antenna 1
Low Channel
BN Keysight Spectrum Analyzer - Occupied BW = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTC  [07:25:06 PMJul 22, 2015
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IMSG STATUS
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RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO  [09:33:30 AM Aug 31, 2015
B Center Freq: 5.200000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq|]
-10.0 5.200000000 GHz
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
-90.0
| Center 5.2 GHz Span 40 MHz CF Ste
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 4.000000 MH':
Auto Man
Occupied Bandwidth Total Power 9.54 dBm
17.885 MHZ Freq Offset
Transmit Freq Error -64.422 kHz OBW Power 99.00 % OHz
x dB Bandwidth 23.59 MHz x dB -26.00 dB

STATUS
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High Channel

BN Keysight Spectrum Analyzer - Occupied BW = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTOC [07:26:52 PMJul 22, 2015
B Center Freq: 5.220000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 10 dB Radic Device: BTS
||10 dBidiv Ref 0.00 dBm
Log
00 Center Freq|]
-20.0 5.220000000 GHz
-30.0
-40.0
ESUN1) SRS S U S |5 . |
-60.0
-70.0
-50.0
-90.0
| Center 5.22 GHz Span 40 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 4.000000 MHz
i . Auto Man
Occupied Bandwidth Total Power 2.79 dBm
17-952 MHZ Freq Offset
Transmit Freq Error -90.093 kHz OBW Power 99.00 % OHz
x dB Bandwidth 23.71 MHz x dB -26.00 dB
IMSG STATUS
Antenna 2
Low Channel
BE Keysight Spectrum Analyzer - Occupied BW E]@]\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [06:15:48 PMJul 08, 2015
B Center Freq: 5.180000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
I | #FGain:Low #Atten: 10 dB Radio Device: BTS
||10 dBidiv Ref 15.00 dBm
Log
500 Center Freq|]
-5.00 5.180000000 GHz
-15.0
-25.0
-35.0 L%
-45.0
-55.0
-65.0
-75.0
| Center 5.18 GHz Span 40 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 4.000000 MHz
. . Auto Man
Occupied Bandwidth Total Power 15.1 dBm
18.202 MHZ Freq Offset
Transmit Freq Error -128.17 kHz OBW Power 99.00 % OHz
x dB Bandwidth 31.31 MHz x dB -26.00 dB

STATUS
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Mid Channel
Bl Keysight Spectrum Analyzer - Occupied BW @@l@_
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO  [09:33:50 AM Aug 31, 2015
B Center Freq: 5.200000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 30 dB Radic Device: BTS
||10 dBidiv Ref 10.00 dBm
Log
oo Center Freq|]
-10.0 e - 5.200000000 GHz
-20.0
-30.0
-40.0 it nt
-50.0
£0.0
-70.0
-30.0
| Center 5.2 GHz Span 40 MHz CE Ste
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 4.000000 MH':
Auto Man
Occupied Bandwidth Total Power 8.54 dBm
17-873 MHZ Freq Offset
Transmit Freq Error -81.769 kHz OBW Power 99.00 % OHz
x dB Bandwidth 22.86 MHz x dB -26.00 dB
IMSG STATUS
High Channel
BE Keysight Spectrum Analyzer - Occupied BW E]@]\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [06:16:14 PMJul 08, 2015
B Center Freq: 5.220000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
I | #FGain:Low #Atten: 10 dB Radio Device: BTS
||10 dBidiv Ref 15.00 dBm
Log
500 Center Freq|]
-5.00 5.220000000 GHz
-15.0
-25.0 a
-35.0
-45.0
-55.0
-65.0
-75.0
| Center 5.22 GHz Span 40 MHz CF Ste
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 4.000000 MH':
Auto Man
Occupied Bandwidth Total Power 14.5 dBm
18.171 MHZ Freqoffset
Transmit Freq Error -121.72 kHz OBW Power 99.00 % OHz
x dB Bandwidth 31.18 MHz x dB -26.00 dB

STATUS
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Test Plot of 26dB Bandwidth(HT40)
Antenna 1
Low Channel
BN Keysight Spectrum Analyzer - Occupied BW = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTC  [07:25:57 PMJul 22, 2015
B Center Freq: 5.190000000 GHz Radio Std: None Frequency
= Trig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 10 dB Radic Device: BTS
||10 dBidiv Ref 10.00 dBm
Log
oo Center Freq|]
-10.0 5.190000000 GHz|
200
-30.0
-40.0 -
-50.0 fir)
-60.0
-70.0
-80.0
|Center 5.19 GHz Span 80 MHz CF Ste
Res BW 1 MHz #/BW 3 MHz Sweep 1ms 8.000000 MH':
Auto Man
Occupied Bandwidth Total Power 3.03 dBm
37.095 MHZ Freq Offset
Transmit Freq Error 94.876 kHz OBW Power 99.00 % OHz
x dB Bandwidth 49.15 MHz x dB -26.00 dB
Antenna 2
Low Channel
Bl Keysight Spectrum Analyzer - Occupied BW @@l@_
RL [ RF [s0e ac | | | SENSE:INT] ALIGN AUTC  |06:18:54 PMJul 08, 2015
B Center Freq: 5.190000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 10 dB Radic Device: BTS
||10 dBidiv Refl 15.00 dBm
Log ‘
500 ‘ Center Freq|]
-5.00 5.190000000 GHz|
-15.0
250
35,0 baafhal il
450
-55.0
-65.0
-75.0
|Center 5.19 GHz Span 80 MHz CFSte
Res BW 1 MHz #VBW 3 MHz Sweep 1ms 8.000000 MH':
Auto Man
Occupied Bandwidth Total Power 12.7 dBm
37-018 MHZ Freq Offset
Transmit Freq Error -106.87 kHz OBW Power 99.00 % OHz
x dB Bandwidth 48.11 MHz x dB -26.00 dB

STATUS
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5.1.3 6 dB Bandwidth and 26dB Bandwdith (5745-5850MHz)
RESULT: Passed
Test standard FCC Part 15.407(a), RSS-247 6.2.4
Kind of test site Shielded room
Test setup
Test Channel Low/ Middle/ High
Operation Mode A
Ambient temperature 22-26 °C
Relative humidity 50-65 %
Atmospheric pressure 100-103 kPa
Table 9: Test result of 6dB Bandwidth and 26dB bandwidth (11a)
Channel . . 26dB 26dB
Channel Frequency GdTBX?a(ﬁmVZ";th GdTBX'ga(m:VZ";th Bandwidth TX1 | Bandwidth TX2
(MHz) (MHz) (MHz)
Low Channel 5745 16.34 16.36 24.9 23.7
Mid Channel 5785 16.34 16.32
High Channel 5825 16.34 16.33
Table 10: Test result of 6dB Bandwidth and 26dB bandwidth (HT20)
Channel . . 26dB 26dB
Channel Frequency Gdfxfiﬁ:"’;‘)’th Gdfxga(m"’z")“h Bandwidth TX1 | Bandwidth TX2
(MHz) (MHz) (MHz)
Low Channel 5745 17.32 17.31 25.4 24.3
Mid Channel 5785 17.3 17.02
High Channel 5825 17.09 16.54
Table 11: Test result of 6dB Bandwidth and 26dB bandwidth (HT40)
Channel . . 26dB 26dB
Channel Frequency GdTBX?a(ﬁm‘;th GdTBXBZa(ﬁm‘;th Bandwidth TX1 | Bandwidth TX2
(MHz) (MHz) (MHz)
Low Channel 5755 35.18 35.18 50.72 48.64
High Channel 5795 35.17 35.34
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Test Plot of 6dB Bandwidth (11a)

Antenna 1
Low Channel

Keysight Spectrum Analyzer - Occupied BW

T=Te e

RL [ RF [soe  ac |

| | SENSE:INT]

ALIGN AUTO |D7132:42 PMIul 22,2015

;

\
Center Freq: 5.745000000 GHz

T Trig: FreeRun

#IFGain:Low #Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

||10 dBrdiv Ref 0.00 dBm

Frequency

Log

-10.0
-20.0

Center Freq
5.745000000 GHz|

-30.0
-40.0

-50.0

-60.0

-70.0

-50.0

-50.0

|Center §5.745 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz

Sweep 2.933 ms

Transmit Freq Error
x dB Bandwidth

MSG

Occupied Bandwidth
16.461 MHz

Total Power

-151.79 kHz
16.34 MHz

OBW Power
x dB

6.50 dBm

99.00 %
-6.00 dB

STATUS

CF Step
3.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Mid Channel

Keysight Spectrum Analyzer - Occupied BW

e o]

RL | RF [500 ac |

| | SENSE:INT] [

ALIGN AUTO [07:34:24 PMul 22, 2015

-

Center Freq: 6.785000000 GHz

=~ Trig: FreeRun

#IFGain:Low #Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Ref 0.00 dBm

|
||10 dBidiv

Frequency

Log

-10.0
-20.0

CenterFreq
5.785000000 GHz

-30.0
-40.0 —

-50.0

-60.0

-70.0

-50.0

-90.0

|Center 5.785 GHz
Res BW 100 kHz

#V/BW 300 kHz

Span 30 MHz
Sweep 2.933 ms

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power

16.449 MHz
-146.70 kHz OBW Power
16.34 MHz x dB

6.72 dBm

99.00 %
-6.00 dB

STATUS

CF Step
3.000000 MHz

Auto Man

Freq Offset
O Hz
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High Channel
BN Keysight Spectrum Analyzer - Occupied BW = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO  [07:35:41 PMJul 22, 2015
B Center Freq: 5.825000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 10 dB Radic Device: BTS
||10 dBIdiv Ref 0.00 dBm
Log
00 T I T Center Freq|]
-20.0 5.825000000 GHz|
300
-40.0
-50.0
Kl
-70.0
-80.0
0.0
|Center 5.825 GHz Span 30 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MH':
Auto Man
Occupied Bandwidth Total Power 6.68 dBm
16-474 MHZ Freq Offset
Transmit Freq Error -151.90 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.34 MHz x dB -6.00 dB
IMSG STATUS
Antenna 2
Low Channel
BE Agilent Spectrum Analyzer - Occupied BW E]@]\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [ 06:00:54 PMJul 06, 2015
Center Freq: 5.745000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
| #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 125 dB
10 dBidiv Ref 10.00 dBm
fiLog
non i Center Freq(f
100 5.745000000 GHz|
200
-30.0
4.0
-50.0
0.0
-70.0
o CF Step
3.000000 MHz
ICenter 5.745 GHz Span 30 MHz| |auto Man
Res BW 100 kHz #YBW 300 kHz Sweep 2.933 ms
Occupied Bandwidth Total Power 16.8 dBm Freq Offset
O Hz
16.682 MHz
Transmit Freq Error -115.78 kHz OBW Power 99.00 %
x dB Bandwidth 16.36 MHz x dB -6.00 dB

STATUS
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Mid Channel
BE Agilent Spectrum Analyzer - Occupicd BW @@l@_
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTC | 06:01:16 PMJul 06, 2015
Center Freq: 5.785000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
| #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 125 dB
10 dBldiv Ref 10.00 dBm
liLog
0.00 i Center Freq(]
00 5.785000000 GHz|
-20.0
300
-40.0
5010
-50.0
7.0
o CF Step
3.000000 MHz
|Center 5.785 GHz Span 30 MHz| |Aute Man
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms
Occupied Bandwidth Total Power 16.6 dBm Freq Offset|
0 Hz|
16.706 MHz
Transmit Freq Error -142.45 kHz OBW Power 99.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB
IMSG STATUS
High Channel
BE Agilent Spectrum Analyzer - Occupied BW E]@]\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [ 06:01:42 PMJul 06, 2015
Center Freq: 5.825000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
| #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 125 dB
10 dBidiv Ref 10.00 dBm
fiLog
non i Center Freq(f
100 5.825000000 GHz|
200
-30.0
4.0
-50.0
0.0
-70.0
o CF Step
3.000000 MHz
ICenter 5.825 GHz Span 30 MHz| |Auto Man
Res BW 100 kHz #YBW 300 kHz Sweep 2.933 ms
Occupied Bandwidth Total Power 16.8 dBm Freq Offset
O Hz
16.593 MHz
Transmit Freq Error -171.31 kHz OBW Power 99.00 %
x dB Bandwidth 16.33 MHz x dB -6.00 dB

STATUS
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Test Plot of 6dB Bandwidth (HT20)

Antenna 1
Low Channel

Keysight Spectrum Analyzer - Occupied BW

T=Te e

RL [ RF [soe  ac | |

| SENSE:INT]

ALIGN AUTO |D7132:5§ PMIul 22,2015

;

\
Center Freq: 5.745000000 GHz

| #IFGain:Low

T Trig: FreeRun
#Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

|
||10 dBrdiv

Rer 0.00 dBm

Frequency

Log

-10.0
-20.0

Center Freq||
5.745000000 GHz|

-30.0
-40.0

-50.0

-60.0

-70.0

-50.0

-50.0

|Center §5.745 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
Sweep 2.933 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

MSG

Total Power

17.633 MHz

-153.59 kHz
17.32 MHz

OBW Power
x dB

6.10 dBm

99.00 %
-6.00 dB

STATUS

CF Step
3.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Mid Channel

Keysight Spectrum Analyzer - Occupied BW

e o]

RL ] RFE (500  AC | [

| SENSE:INT] [

ALIGN AUTO [07:37:05 PMJul 22, 2015

-

Center Freq: 6.785000000 GHz

| #IFGain:Low

=~ Trig: FreeRun
#Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Ref 0.00 dBm

|
||10 dBidiv

Frequency

Log

-10.0
-20.0

Center Freq|]
5.785000000 GHz

-30.0
-40.0

-50.0

-60.0

-70.0

-50.0

-90.0

|Center 5.785 GHz
Res BW 100 kHz

#V/BW 300 kHz

Span 30 MHz

Sweep 2.933 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

17.643 MHz

-163.35 kHz
17.30 MHz

OBW Power
x dB

6.78 dBm

99.00 %
-6.00 dB

STATUS

CF Step
3.000000 MHz

Auto Man

Freq Offset
O Hz
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High Channel
BN Keysight Spectrum Analyzer - Occupied BW = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTC  [07:36:08 PMJul 22, 2015
B Center Freq: 5.825000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 10 dB Radic Device: BTS
||10 dBIdiv Ref 0.00 dBm
Log
00 I Center Freq|]
-20.0 5.825000000 GHz|
300
-40.0
-50.0
Kl
-70.0
-80.0
0.0
|Center 5.825 GHz Span 30 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3.000000 MH':
Auto Man
Occupied Bandwidth Total Power 6.79 dBm
17-635 MHZ Freq Offset
Transmit Freq Error -152.47 kHz OBW Power 99.00 % OHz
x dB Bandwidth 17.09 MHz x dB -6.00 dB
IMSG STATUS
Antenna 2
Low Channel
BE Agilent Spectrum Analyzer - Occupied BW E]@]\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [ 06:04:53 PMJul 06, 2015
Center Freq: 5.745000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
| #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 125 dB
10 dBidiv Ref 10.00 dBm
fiLog
non i Center Freq(f
100 5.745000000 GHz|
200
-30.0 Mkalpla
4.0
-50.0
0.0
-70.0
o CF Step
3.000000 MHz
ICenter 5.745 GHz Span 30 MHz| |auto Man
Res BW 100 kHz #YBW 300 kHz Sweep 2.933 ms
Occupied Bandwidth Total Power 16.8 dBm Freq Offset
O Hz
17.746 MHz
Transmit Freq Error -136.27 kHz OBW Power 99.00 %
x dB Bandwidth 17.31 MHz x dB -6.00 dB

STATUS
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Mid Channel
BE Agilent Spectrum Analyzer - Occupicd BW @@l@_
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTC | 06:07:20 PMJul 06, 2015
Center Freq: 5.785000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
| #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 125 dB
10 dBldiv Ref 10.00 dBm
liLog
0.00 i Center Freq(]
00 5.785000000 GHz|
-20.0
300
-40.0
5010
-50.0
7.0
o CF Step
3.000000 MHz
|Center 5.785 GHz Span 30 MHz| |Aute Man
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms
Occupied Bandwidth Total Power 16.7 dBm Freq Offset|
0 Hz|
17.791 MHz
Transmit Freq Error -132.67 kHz OBW Power 99.00 %
x dB Bandwidth 17.02 MHz x dB -6.00 dB
IMSG STATUS
High Channel
BE Agilent Spectrum Analyzer - Occupied BW E]@]\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [ 06:02:07 PMJul 06, 2015
Center Freq: 5.825000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
| #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 125 dB
10 dBidiv Ref 10.00 dBm
fiLog
non i Center Freq(f
100 5.825000000 GHz|
200
-30.0 --
4.0
-50.0
0.0
-70.0
o CF Step
3.000000 MHz
ICenter 5.825 GHz Span 30 MHz| |Auto Man
Res BW 100 kHz #YBW 300 kHz Sweep 2.933 ms
Occupied Bandwidth Total Power 17.0 dBm Freq Offset
O Hz
17.737 MHz
Transmit Freq Error -167.93 kHz OBW Power 99.00 %
x dB Bandwidth 16.54 MHz x dB -6.00 dB

STATUS




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 10052149 002 Seite 31 von 62
Test Report No. Page 31 of 62

Test Plot of 6dB Bandwidth(HT40)

Antenna 1
Low Channel

Keysight Spectrum Analyzer - Occupied BW

T=Te e

RL [ RF [soe  ac |

| | SENSE:INT]

ALIGN AUTO |D7133:47 PMIul 22,2015

;

\
Center Freq: 5.755000000 GHz

T Trig: FreeRun

#IFGain:Low #Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

||10 dBrdiv Ref 0.00 dBm

Frequency

Log

-10.0
-20.0

Center Freq
5.7565000000 GHz|

-30.0
-40.0

-50.0

-60.0

-70.0

-50.0

-50.0

|Center §.755 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz

Sweep 4.8 ms

36

Transmit Freq Error
x dB Bandwidth

MSG

Occupied Bandwidth

Total Power

.001 MHz

-171.54 kHz
35.18 MHz

OBW Power
x dB

6.26 dBm

99.00 %
-6.00 dB

STATUS

CF Step
5.000000 MHz|

Auto Man

Freq Offset
0 Hz|

High Channel

Keysight Spectrum Analyzer - Occupied BW

e o]

RL | RF [500 ac |

| | SENSE:INT] [

ALIGN AUTO [07:35:08 PMJul 22, 2015

-

Center Freq: 6.795000000 GHz

=~ Trig: FreeRun Avg|Hold

#IFGain:Low #Atten: 10 dB

Radio Std: None
=>10/10
Radio Device: BTS

Ref 0.00 dBm

|
||10 dBidiv

Frequency

Log

-10.0
-20.0

CenterFreq
5.795000000 GHz

-30.0
-40.0

-50.0

-60.0

-70.0

-50.0

-90.0

|Center 5.795 GHz
Res BW 100 kHz

#V/BW 300 kHz

Span 50 MHz
Sweep 4.8 ms

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power

35.969 MHz
-179.13 kHz OBW Power
35.17 MHz x dB

6.97 dBm

99.00 %
-6.00 dB

STATUS

CF Step
5.000000 MHz

Auto Man

Freq Offset
O Hz
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Antenna 2
Low Channel
BE Agilent Spectrum Analyzer - Occupicd BW @@l@_
RL [ RF [s0e ac | | | SENSE:INT] ALIGN AUTO | 06:11:52 PMul 06, 2015
Center Freq: 5.755000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 12.5 dB
10 dBidiv Ref 10.00 dBm
liLog
0.00 Center Freq(]
oo LA X 5.755000000 GHz
-20.0
-30.0
-40.0
-50.0
50.0
-70.0
o CF Step
5.000000 MHz
ICenter 5.755 GHz Span 50 MHz| |Aute Man
Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms
Occupied Bandwidth Total Power 14.7 dBm Freq Offset
0 Hz|
35.991 MHz
Transmit Freq Error -160.15 kHz OBW Power 99.00 %
x dB Bandwidth 35.18 MHz x dB -6.00 dB
IMSG STATUS
High Channel
BE Agilent Spectrum Analyzer - Occupied BW E]@]\é/l
RL RF [s0a ac | | | SENSE:INT] ALIGN AUTO [ 06:12:20 PMJul 06, 2015
Center Freq: 5.795000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
| #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 125 dB
10 dBidiv Ref 10.00 dBm
fiLog
non Center Freq(f
100 5.795000000 GHz
-20.0
-30.0
-40.0
-50.0
-50.0
-70.0
o CF Step
5.000000 MHz
ICenter 5.795 GHz Span 50 MHz| |auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms
Occupied Bandwidth Total Power 14.0 dBm Freq Offset
O Hz
36.025 MHz
Transmit Freq Error -147.09 kHz OBW Power 99.00 %
x dB Bandwidth 35.34 MHz x dB -6.00 dB
IMSG STATUS
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Test Plot of 26dB Bandwidth (11a)
Antenna 1
Low Channel
® RBW 300 kH=z Marker 1 [T1 ]
VEBW 1 MH= —17.01 4dBm
Ref —-15 dBm Attt 20 d4dB SWTll = 5.748800000 GH=z
LA, e e L eSS A R
/ \ Temp 1| [T1 ndg]
—421L 96 dBm
30 GHz
=== }j‘/ ‘\\ Temp 2‘???82;5?0

SLWWW gy

|- 70
|-—-80
|-—20
|-—100
|-—110
Center 5.745 GHz 5 MH=z/ Span 50 MH=z=
Antenna 2
Low Channel
® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz ~15.57 dBm
Ref -15 dBm Att 20 dB SWT 1 s 5.751400000 GHz
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Test Plot of 26dB Bandwidth (HT20)
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Test Plot of 26dB Bandwidth(HT40)
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5.1.4 Transmit Output Power

RESULT: Passed
Test standard : FCC Part 15.407(a), RSS-247 6.2.1,6.2.4

Kind of test site : Shielded room

Test setup

Test Channel : Low/ Middle/ High

Operation Mode : A

Ambient temperature : 22-26°C

Relative humidity : 50-65%

Atmospheric pressure : 100-103 kPa

15.407 General technical requirements.
(a) Power limits:

(1) For the band 5.15-5.25 GHz.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output
power over the frequency band of operation shall not exceed 250 mW provided the maximum antenna
gain does not exceed 6 dBi.

In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted

output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

(3 )For the band 5.745 - 5.85 GHz,
the maximum conducted output power over the frequency band of operation shall not exceed 1 W.

In addition, the maximum power spectral density shall not exceed 30 dBm in any 500kHz band.

If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

Additional Canada Requirements:

For the band 5.15-5.25 GHz:

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is less. B is
the 99% emission bandwidth in megahertz.

-> Antenna gain is less than 5 dBi, thus see below for calculations

The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz band.
-> Antenna gain is less than 5 dBi, thus fulfilling the FCC requirements will also satisfy RSS-247
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Table 12: Test result of Transmit Power (11a)

5150-5250MHz:

Channel Power
Channel Frequency Poz’égr;]r))q Po(\/(\/jgrrT;I;XZ TX + TX2 Limit (mW) Result
(MHz) (mW)
Low Channel 5180 9.03 2.24 9.7 250 Pass
Mid Channel 5200 8.05 2.31 8 250 Pass
High Channel 5220 7.93 2.19 8 250 Pass
Pmax: 9.7 mW

Canada limit based on 5dBi antenna gain and and 99% BW: 22dBm —5dB =17 dBm -> 50 mW

5725-5850MHz:
Channel Power
Channel Frequency Poz’(ngnj)m PO("(ngT)m TX+TX2 | Limit mW) | Result
(MHz) (mW)
Low Channel 5745 11.35 11.93 29.2 1000 Pass
Mid Channel 5785 11.57 12.26 31 1000 Pass
High Channel 5825 11.47 12.21 31 1000 Pass
Pmax: 31.2 mW
Table 13: Test result of Transmit Power (HT20)
5150-5250MHz:
Channel Power TX1 Power TX2 Power .
Channel Frequency (dBm) (dBm) TX + TX2 Limit (mW) Result
(MHz) (mW)
Low Channel 5180 8.25 1.97 8.3 250 Pass
Mid Channel 5200 7.92 2.06 8 250 Pass
High Channel 5220 7.55 2.08 7 250 Pass
Pmax: 8.3 mW

Canada limit based on 5dBi antenna gain and and 99% BW: 22.5dBm -5 dB = 17.5 dBm -> 56 mW

5725-5850MHz:
Channel Power
Channel Frequency Poz’(ngnj)m PO("(ngT)m TX+TX2 | Limit mW) | Result
(MH2) (mW)
Low Channel 5745 10.87 12.02 28.1 1000 Pass
Mid Channel 5785 11.29 12.24 30 1000 Pass
High Channel 5825 11.36 11.93 29 1000 Pass

Pmax: 30.2 mW
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Table 14: Test result of Transmit Power (HT40)

5150-5250MHz:

Channel Power
Channel Frequency Poz’(ngnj)m PO("(ngT)XZ TX+TX2 | Limit mW) | Result
(MHz) (mW)
Low Channel 5190 8.93 3.13 9.9 250 Pass
Pmax: 9.9 mW

Canada limit: 23dBm — 5 dB = 18 dBm -> 63 mW

5725-5850MHz:

Channel Power
Channel Frequency Poz’(ngnj)m PO("(ngT)XZ TX+TX2 | Limit mW) | Result
(MHz) (mW)
Low Channel 5755 11.03 12.81 31.8 1000 Pass
High Channel 5795 10.04 11.77 25 1000 Pass

Pmax: 31.8 mW
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5.1.5 Power Spectral Density
RESULT: Passed
Test standard : FCC Part 15.407(a)(1),(5)
RSS-247 6.2.1,6.2.4
Kind of test site : Shielded room
Test setup
Test Channel : Low/ Middle/ High
Operation Mode : A
Ambient temperature : 22-26°C
Relative humidity : 50-65%

Atmospheric pressure : 100-103 kPa
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Table 15: Test result of Power Spectral Density
5150-5250MHz
Channel Peak Power Peak Power Limit
Channel Frequency Density T1 Density T2 (dBm/MHz) Result
(MHz) (dBm) (dBm) FCC/Can
Low Channel 5180 1.49 -0.45 11/6 Pass
Mid Channel 5200 -0.01 -0.076 11/6 Pass
High Channel 5220 2.54 -1.98 11/6 Pass
5745-5850MHz
Channel Peak Power Peak Power Limit
Channel Frequency Density T1 Density T2 Result
(MHz) (dBm) (dBm) (dBm/500kHz)
Low Channel 5745 2.61 3.56 30 Pass
Mid Channel 5785 2.43 3.84 30 Pass
High Channel 5825 0.88 219 30 Pass
Table 16: Test result of Power Spectral Density (HT20)
5150-5250MHz
Channel Peak Power Peak Power Limit
Channel Frequency Density T1 Density T2 (dBm/MHz) Result
(MHz) (dBm) (dBm)
Low Channel 5180 1.28 -2.23 11/6 Pass
Mid Channel 5200 -0.67 -1.94 11/6 Pass
High Channel 5220 1.56 -3.24 11/6 Pass
5745-5850MHz
Channel Peak Power Peak Power Limit
Channel Frequency Density T1 Density T2 Result
(MHz) (dBm) (dBm) (dBm/500kHz)
Low Channel 5745 1.14 1.47 30 Pass
Mid Channel 5785 1.74 2.36 30 Pass
High Channel 5825 0.54 0.69 30 Pass
Table 17: Test result of Power Spectral Density (HT40)
5150-5250MHz
Channel Peak Power Peak Power Limit
Channel Frequency Density T1 Density T2 (dBm/MHz) Result
(MHz) (dBm) (dBm)
Low Channel 5190 -2.86 -3.95 11/6 Pass
5725-5850MHz
Channel Peak Power Peak Power Limit
Channel Frequency Density T1 Density T2 Result
(MHz) (dBm) (dBm) (dBm/500kHz)
Low Channel 5755 -2.06 -1.47 30 Pass
High Channel 5795 -1.73 -1.59 30 Pass
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Test Plot of Power Density 11a
Antenna1: (5150-5250MHz)
Low Channel

B Keysight Spectrum Analyzer - Swept SA T ]
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:21:07 PMJul 23, 2015
Avg Type: Log-Pwr TRACE 56 Frequency
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5.4
CF Step
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Auto Man
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Freq Offset
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0 Hz|
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Center 5.18000 GHz Span 20.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Middle Channel
BE Keysight Spectrum Analyzer - Swept SA EHEI\Q/I
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO  [09:35:49 AM Aug 31, 2015
Avg Type: Log-Pwr TRACE 56 Frequency
n =~ Trig: FreeRun TYPE[M3
IFGaintow * Atten: 30 dB oeTl?
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Ref Offset 2.6 dB Mkr1 5.205 04 GHz
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O Hz
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IMSG STATUS
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High Channel
BE Keysight Spectrum Analyzer - Swept SA @@I\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [06:25:59 PMJul 08, 2015
| Avg Type: Log-Pwr TRACE[T 235 6 Frequency
n =~ Trig: FreeRun TYPE| M WAAAAAAA
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Antenna1: (5745-5850MHz)
Low Channel
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Middle Channel
E Keysight Spectrum Analyzer - Swept SA = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 06:45:32 PMJul 08, 2015
Avg Type: Log-Pwr TRACE| Frequency
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High Channel
BE Keysight Spectrum Analyzer - Swept SA [=n =
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 06:46:56 PMJul 08, 2015
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JLog DT |
Center Freq(]
155 5.825000000 GHz
550 '1
StartFreq|]
T v MMMWWMWJWWWMW 5815000000 GHz

450 N
<145 e

-24.8

Stop Freq|]
5.835000000 GHz|

-34.5

CF Step

-44.5

2.000000 MHz

Auto Man

-54.8

Freq Offset

-B4.5

0 Hz|

Center 5.82500 GHz
Res BW 510 kHz

#VBW 3.0 MHz
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Sweep 1.000 ms (1001 pts)
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Antenna2: (5150-5250MHz)
Low Channel
B Keysight Spectrum Analyzer - Swept SA T ]
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:15:46 PMJul 23, 2015
Avg Type: Log-Pwr TRACE[1 25 -5 6 Frequency
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IMSG STATUS
Middle Channel
BE Keysight Spectrum Analyzer - Swept SA EHEI\Q/I
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO  [09:35:28 AM Aug 31, 2015
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High Channel
BE Keysight Spectrum Analyzer - Swept SA E‘@l\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [06:25:35 PMJul 08, 2015
| Avg Type: Log-Pwr TRACE 3456 Frequency
PNO: Fast g0 Trig: Free Run TYPE| M ¥rraiiiey
IFGain:Low Atten: 30 dB DETJA NN NN N
Auto Tune
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IMSG STATUS
Antenna2: (5745-5850MHz)
Low Channel
B Keysight Spectrum Analyzer - Swept SA = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:37:24 PMJul 23, 2015
r Avg Type: Log-Pwr TRACE Frequency
PNO: Fast (50 11g: FreeRun TYPE|M k
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Ref Offset 8.6 dB Mkr1 5.742 18 GHz
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STATUS
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Middle Channel
BE Keysight Spectrum Analyzer - Swept SA @@@_
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:38:36 PMJul 23, 2015
Avg Type: Log-Pwr TRACE[1 23456 Frequency
" T Trig: FreeRun TYPE|1M ¥ !
IEggnFLﬂ:\‘u ™ gAtten: 20dB DET|A
Auto Tune
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46D 5.785000000 GHz|
WWIWWMMMMMM
5.40
M'w{ StartFreq|]
-15.4 I'r."“ W 5.775000000 GHz|
o Stop Freq||
5.795000000 GHz|
5.4
CF Step
o 2.000000 MHz
Auto Man
554
Freq Offset
5.4
0 Hz|
5.4
Center 5.78500 GHz Span 20.00 MHz
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IMSG STATUS
High Channel
BE Keysight Spectrum Analyzer - Swept SA EHEI\Q/I
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [05:39:42 PMJul 23, 2015
Avg Type: Log-Pwr TRACE[] -3 .5 6 Frequency
n =~ Trig: FreeRun TYPE| M WAAAAAAA
IFCainow * #Atten: 20 dB oeT|A
Auto Tune
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IMSG STATUS
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Test Plot of Power Density (HT20)

Antenna1: (5150-5250MHz)
Low Channel

B Keysight Spectrum Analyzer - Swept SA = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:21:26 PMJul 23, 2015
Avg Type: Log-Pwr TRACE! 56 Frequency
n T Trig: FreeRun TYPE|M
IEggnFLﬂ:\‘u ™ gAtten: 20 dB DET|A
Auto Tune
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10dsidlv__Ref 14.60 dBm 1.28 dBm
°g 11.00 ciBm|
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#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Middle Channel
BE Keysight Spectrum Analyzer - Swept SA E]@\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [09:36:11 AM Aug 31, 2015
Avg Type: Log-Pwr TRACE! 56 Frequency
" =~ Trig: FreeRun TYPE[M¥
IFGaintow * Atten: 30 dB oeTl?
Auto Tune
Ref Offset 2.6 dB Mkr1 5.194 06 GHz
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#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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High Channel
BE Keysight Spectrum Analyzer - Swept SA EHEI\Q/I
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO  [06:30:24 PMJul 08, 2015 F
| Tria: FreeR Avg Type: Log-Pwr TR:;;E BEERER: requency
- (] rig: Free Run M WY ‘
IFeamiow ™ Atten: 30 dB DET|A NN NN N
Auto Tune
Ref Offset 25 dB Mkr1 5.215 70 GHz
lie gBidiv Ref 16.50 dBm 1.56 dBm
! e Center Freq||
650 1 5.220000000 GHz|
- e b | At 2 ™ Vel i i i A e L
M}"F M StartFreq||
a3sf L 5.210000000 GHz|
e Stop Freq||
5.230000000 GHz|
-335
CF Step
e 2.000000 MHz
Auto Man
535
Freq Offset|
B35
0 Hz
7356
Center 5.22000 GHz Span 20.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Antenna1: (5745-5850MHz)
Low Channel
B Keysight Spectrum Analyzer - Swept SA T ]
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:31:38 PMJul 23, 2015
L Tre Free R Avg Type: Log-Pwr el Frequency
n T rig: Free Run M
IEggnFLﬂ:\‘u " #Atten: 20 dB DET|A IN N
Auto Tune
Ref Offset 86 dB Mkr1 5.743 08 GHz
10 dBidiv__ Ref 14.60 dBm 1.14 dBm
Log ez =T |
Center Freq(]
B ! 5.745000000 GHz
i pliprnpe s bbb Wi e
StartFreq|]
-15.4 it 5.735000000 GHz|
o Stop Freq||
5.765000000 GHz
-35.4
CF Step
o 2.000000 MHz
Auto Man
-55.4
Freq Offset
-B5.4
0 Hz
754
Center 5.74500 GHz Span 20.00 MHz
#Res BW 510 kHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Middle Channel
E Keysight Spectrum Analyzer - Swept SA = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:33:01 PMJul 23, 2015
r Avg Type: Log-Pwr TRACE] 3256 Frequency
PNO: Fast CpJ Trig: Free Run TYPE|1M ¥ Y
IFGain:Low #Atten: 20 dB DET|A
Auto Tune
Ref Offset 8.6 dB Mkr1 5.779 08 GHz
10 dBrdiv__ Ref 14.60 dBm 1.74 dBm
Log ppe=T |
Center Freq(]
1
460 5.785000000 GHz
gl it il |
B e Wt s Lt i i i b 9
Jr'r Start Freq|]
-15.4 [of 5.775000000 GHz
o Stop Freqf|
5.795000000 GHz
6.4
CF Step
o 2.000000 MHz
Auto Man
-55.4
Freq Offset
B4
0 Hz|
-75.4
Center 5.78500 GHz Span 20.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
MsG STATUS
High Channel
B Keysight Spectrum Analyzer - Swept SA (===
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:34:11 PMJul 23, 2015
Avg Type: Log-Pwr TRACE] Frequency
" T Trig: FreeRun TYPE[M
IEggnFLﬂ:\‘u ™ gAtten: 20dB DET|A
Auto Tune
Ref Offset 56 dB Mkr1 5.822 42 GHz
10 deidiv__Ref 14.60 dBm 0.54 dBm
Log ppe=T |
Center Freq(]

460

-5.40

e e e e Y s

5.825000000 GHz

A e LT

i

Start Freq(|
5.815000000 GHz

Y

-15.4
!

My

e Stop Freq|]

5.835000000 GHz

3.4
54 CF Step
’ 2,000000 MHz
Auto Man

554
Freq Offset

B4
0 Hz|

5.4

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#VBW 3.0 MHz

Span 20.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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Antenna2: (5150-5250MHz)
Low Channel
E Keysight Spectrum Analyzer - Swept SA T ]
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:16:05 PMJul 23, 2015
r Avg Type: Log-Pwr TRACE 3456 Frequency
PNO: Fast CpJ Trig: Free Run TYPE[M ¥ AR
IFGain:Low #Atten: 20 dB DET|A
Auto Tune
Ref Offset 86 dB Mkr1 5.174 60 GHz
jodsiciv__ Ref 14.60 dBm -2.23 dBm
°g 11.00 ciBm|
Center Freq(]
4.B0 1 5.180000000 GHz
cm LMM\MELLM&I TR P W B LY S Nt A 0 LT
StartFreq|]
-15.4 5.170000000 GHz|
o Stop Freq||
5.190000000 GHz|
5.4
CF Step
o 2.000000 MHz
Auto Man
554
Freq Offset
5.4
0 Hz|
5.4
Center 5.18000 GHz Span 20.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Middle Channel
BE Keysight Spectrum Analyzer - Swept SA EHEI\Q/I
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO  [09:36:37 AM Aug 31, 2015
Avg Type: Log-Pwr TRACE[] -3 .5 6 Frequency
PNO: Fast o 11ig: FreeRun TYPE| Mkt
IFGain:Low Atten: 30 dB DET|F
Auto Tune
Ref Offset 2.6 dB Mkr1 5.203 80 GHz
19 dBidiv Ref 18.60 dBm -1.94 dBm
u.uu@ Center Freq|]

8.60

-1.40

5.200000000 GHz

StartFreq||
5.190000000 GHz|

-11.4 0

s stop Freq||

5210000000 GHz

-31.4
o CF Step
2.000000 MHz
Auto Man

-61.4
Freq Offset

-B1.4
0 Hz

714

Center 5.20000 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz

Span 20.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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High Channel

BE Keysight Spectrum Analyzer - Swept SA | \éll
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO  [06:30:48 PMJul 08, 2015
| Avg Type: Log-Pwr TRACE[T 235 6 Frequency
n =~ Trig: FreeRun TYPE| M WAAAAAAA
PNO: Fast
IFGainow *  Atten: 30 dB DET|A NN N
Mkr1 5.225 08 GHzZ Auto Tune
Ref Offset 2.5 dB
10 dBidiv Ref 16.50 dBm -3.24 dBm
JLog
e Center Freq||
650 5.220000000 GHz|
.1
350
WWWMWMMMWWWMWWWWWWWW StartFreq||
34 5.210000000 GHz|

i

238

™y
y

stop Freq||
5.230000000 GHz

-335
CF Step
s 2.000000 MHz
Auto Man
515
Freq Offset
B35 0 Hz|
736
Center 5.22000 GHz Span 20.00 MHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Antenna2: (5745-5850MHz)
Low Channel
BE Keysight Spectrum Analyzer - Swept SA @@l@_
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:37:50 PMJul 23, 2015
r Avg Type: Log-Pwr TRACE Frequency
PNO: Fast (50 11g: FreeRun TYPE|M k
IFGain:Low #Atten: 20 dB DETJA MM
Auto Tune
Ref Offset 8.6 dB Mkr1 5.739 08 GHz
10 dBidivRef 14.60 dBm 1.47 dBm
Log ez =T |
1 Center Freq||
460 5.745000000 GHz|
i U Yoo sttt e g
-5.40 ‘!ﬂM W%W "W
Af‘"f MM. StartFreq||
5.4 | 5.735000000 GHz|
| ILIWW
e Stop Freq|]
5.765000000 GHz
354
CF Step
e s 2.000000 MHz
Auto Man
554
Freq Offset
5.4 0 Hz
-75.4
Center 5.74500 GHz Span 20.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Middle Channel
B Keysight Spectrum Analyzer - Swept SA = )
: RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:38:53 PMJul 23, 2015
r Avg Type: Log-Pwr TRACE! .55 Frequency
PNO: Fast 3 Trig: FreeRun TYPE| M '
IFGain:Low ™ gAtten: 20 dB DET|A
Auto T
Ref Offset 8.6 dB Mkr1 5.778 72 GHz uto Tune
10 dBrdiv__ Ref 14.60 dBm 2.36 dBm
Los | ez =T |
Center Freq(]

.1

460

e e R S e e T

-5.40

i

5.785000000 GHz

StartFreq
5.775000000 GHz

5.4 y
IW
o Stop Freq||
5.795000000 GHz
-35.4
CF Step
o 2.000000 MHz
Auto Man
-55.4
Freq Offset
-B5.4
0 Hz
754
Center 5.78500 GHz Span 20.00 MHz
#Res BW 510 kHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
High Channel
BE Keysight Spectrum Analyzer - Swept SA EHEI\Q/I
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [05:40:07 PMJul 23, 2015
| Avg Type: Log-Pwr TRACE[T 235 6 Frequency
n =~ Trig: FreeRun TYPE| M WAAAAAAA
IFeamiow ™ #Atten: 20 dB oET|A
Ref Offset 8.6 dB Mkr1 5.818 56 GHz Auto Tune
10 deidiv  Ref 14.60 dBm 0.69 dBm
Log | T |
Center Freq|]
280 ’1 5.825000000 GHz
o T ke i L Vb LR I,IW,N-WMWWM
StartFreq||
6.4 5.815000000 GHz|
o Stop Freq||
5.835000000 GHz|
-35.4
CF Step
o 2.000000 MHz
Auto Man
-55.4
Freq Offset|
-B5.4
0 Hz
-75.4

Center 5.82500 GHz
#Res BW 510 kHz

IMSG

#VBW 3.0 MHz

Span 20.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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Test Plot of Power Density (HT40)
Antenna1: (5150-5250MHz)
Low Channel

BE Keysight Spectrum Analyzer - Swept SA @@l@_
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:21:50 PMJul 23, 2015
Avg Type: Log-Pwr TRACE 3456 Frequency
n T Trig: FreeRun TYPE|M#AAAAAY
IEggnFLﬂ:\‘u ™ gAtten: 20 dB DET|A
Auto Tune
Ref Offset 8.6 dB Mkr1 5.197 28 GHz
10dsidlv__Ref 14.60 dBm -2.86 dBm
°g 11.00 ciBm|
Center Freq||
460 ’1 5.190000000 GHz
540 /WW'H.-,{ Pk P b b u%%ﬂwwww yehoting ww»\ ———
154 [ \lm 5.170000000 GHz
e I Stop Freq|]
5.210000000 GHz
6.4
CF Step
Aa 4,000000 MHz
Auto Man
-55.4
Freq Offset
B4 0 Hz
-75.4
Center 5.19000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
MsG STATUS
Antenna1: (5745-5850MHz)
Low Channel
B Keysight Spectrum Analyzer - Swept SA = )
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:32:02 PMJul 23, 2015
Avg Type: Log-Pwr TRACE! 3456 Frequency
n T Trig: FreeRun TYPE|M#AAAAAY
IEggnFLﬂ:\‘u ™ gAtten: 20 dB DET|A
Auto Tune
Ref Offset 8.6 dB Mkr1 5.742 64 GHz
10 dBidly__Ref 14,60 dBm -2.06 dBm
Log ez =T |
Center Freq||
460 5.765000000 GHz

1
540 Iﬂ-ﬁ | ol MIJ-'I-‘I'I'\'- Y J'\,\Murl”{. |”l s, nnnlhmmllmw_‘!‘!#_,‘u ‘.|ui:-l-' e
1\’,{ StartFreq|]
5.4 M % 5.735000000 GHz|
o Stop Freqf|

5.775000000 GHz|

-35.4
CF Step
e s 4.000000 MHz
Auto Man
-55.4
Freq Offset
-B5.4
0 Hz
754
Center 5.75500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS
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High Channel
BE Keysight Spectrum Analyzer - Swept SA E‘@l\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO  [05:33:29 PMJul 23, 2015
| Avg Type: Log-Pwr TRACE[] 23456 Frequency
PNO: Fast g0 Trig: Free Run TYPE| M ¥rraiiiey
IFGain:Low #Atten: 20 dB DET|A
Auto Tune
Ref Offset 8.6 dB Mkr1 5.791 52 GHz
10 dBidiv__ Ref 14.60 dBm -1.73 dBm
Log nEee |
Center Freq|]
4,60 '1 5.795000000 GHz
540 = T, U TER S T T FTTE R r},,ﬂwl.m' thitdoafselioh oty gt ——
jﬂw W\J M‘\\l StartFreq||
5.4 4 5.775000000 GHz|

d

-25.4

!

stop Freq||
5.815000000 GHz

-35.4
CF Step
e 4.000000 MHz|
Auto Man
5.4
Freq Offset
-B5.4
0 Hz
-75.4
Center 5.79500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Antenna2: (5150-5250MHz)
Low Channel
BE Keysight Spectrum Analyzer - Swept SA @@I\é/l
RL [ RF [s0a ac | | | SENSE:INT] [ ALIGN AUTO [05:16:38 PMJul 23, 2015
| Trin: FreeR Avg Type: Log-Pwr TRTA((;E 1 3956 Frequency
" o] rig: Free Run M LAl
IFeamiow ™ #Atten: 20 dB oET|A
Auto Tune
Ref Offset 8.6 dB Mkr1 5.198 56 GHz
jodaidiv__Ref 14.60 dBm -3.95 dBm
og 11.00 ciBm)|
Center Freq|]
460 ] 5.190000000 GHz
L5400 T I T
WWNWWW{WW“# ey MM\ StartFreq||
5.4 /rN Mﬂ 5.170000000 GHz|
Bl Stop Freq||
5.210000000 GHz|
-35.4
CF Step
e 4.000000 MHz|
Auto Man
-55.4
Freq Offset
-B5.4
0 Hz
-75.4

Center 5.19000 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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Antenna2: (5745-5850MHz)
Low Channel
BE Keysight Spectrum Analyzer - Swept SA @@@_
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:38:11 PMJul 23, 2015
Avg Type: Log-Pwr TRACE 3456 Frequency
n T Trig: Free Run TYPE|M WAt A
IEggnFLﬂ:\‘u ™ gAtten: 20dB DET|A
Auto Tune
Ref Offset 86 dB Mkr1 5.748 60 GHz
10 dBrdiv__ Ref 14.60 dBm -1.47 dBm
Log ez =T |
Center Freq(]
0 1 5765000000 GHz
540 fu bt B P, R b, | gty et d 24 M-t
f ! ‘l&\ startFreq||
-15.4 mlw 5.735000000 GHz|
=1 %M Stop Freq|]
5.775000000 GHz|
5.4
CF Step
o 4.000000 MHz
Auto Man
554
Freq Offset
5.4 o Hz
-75.4
Center 5.75500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
High Channel
BE Keysight Spectrum Analyzer - Swept SA [=n =
RL [ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO 05:39:18 PMJul 23, 2015
Avg Type: Log-Pwr TRAcE[] 2345 6 Frequency
" T Trig: FreeRun TYPE[M i
IEggnFLﬂ:\‘u ™ gAtten: 20dB DET|A
Auto Tune
Ref Offset 86 dB Mkr1 5.788 40 GHz
10 deidiv__Ref 14.60 dBm -1.59 dBm
Log ez =T |
Center Freq(]
46D .1 5.795000000 GHz
"_.J. Wi s, \..4m_v_||m.l -WIJI dy "-i"ﬁw' JF#WW

Start Freq(|
5.775000000 GHz

540 WP&M“MMFEMW"\M

-15.4 ‘M
el
e | Stop Freq|]
5.815000000 GHz
3.4
54 CF Step
’ 4.000000 MHz
Auto Man
554
Freq Offset
B4
0 Hz|
5.4

Center 5.79500 GHz
#Res BW 510 kHz

MSG

#VBW 3.0 MHz

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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5.1.6 Spurious Emission
RESULT: Passed
Test standard : FCC 15.205, FCC 15.209, RSS-247, and RSS-
Gen 7.2.1
Basic standard : ANSI C63.10: 2009
Limits : Radiated emissions which fall in the restricted

bands, as defined in FCC 15.205(a) and RSS-
210 2.7 (Table 1), must comply with the
radiated emission limits specified in FCC
15.209(a) and RSS-210 2.7 (Table 2 and 3).
Emission radiated outside the specified
frequency bands must comply with the
radiated emission limits specified in FCC
15.209(a) and FCC 15.249(a), RSS-210 2.7
(Table 2 and 3) and RSS-210 A2.9(a).

Kind of test site : 3m Semi-Anechoic Chamber
Test setup

Test Channel : Low/ Middle/ High

Operation mode : A C

Remark: Testing was carried out within frequency range 30MHz to the tenth harmonic. For details refer
to Appendix D. The Radiated Emissions testing was performed in the X, Y and Z axis orientation. The Z
Axis orientation is the worst-case and recorded in this test report. Due to the small size of the product
and that there are no inductive components of significant size, 9kHz to 30MHz frequency range is not
tested based on technical judgment.
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5.2 Mains Emissions
5.2.1 Mains Conducted Emissions
RESULT: Passed
Test standard : FCC Part 15.207
FCC Part 15.107
RSS-Gen 8.8
LP0002: 2.3
Limits : Mains Conducted emissions as defined in
above standards
Kind of test site : Shielded Room
Test setup
Test Channel : Middle
Operation mode : A

Remark: For details refer to Appendix D.
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Photographs of the Test Set-Up

Photograph 1: Set-up for Spurious Emissions (Front View)
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Photograph 2: Set-up for Spurious Emissions (Back View 1)

Photograph 3: Set-up for Spurious Emissions (Back View 2)
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Photograph 4: Set-up for Conducted testing

p e e
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Photograph 5: Set-up for for Mains Conducted testing Back
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Photograph 6: Set-up for for Mains Conducted testing Front

.....
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