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TEST SUMMARY

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 MAXIMUM OUTPUT POWER
RESULT: Pass

5.1.3 POWER SPECTRAL DENSITY
RESULT: Pass

514 FREQUENCY STABILITY
RESULT: Pass

5.1.5 26DB BANDWIDTH AND 99% BANDWIDTH
RESULT: Pass

5.1.6 6DB BANDWIDTH
RESULT: Pass

5.1.7 RADIATED SPURIOUS EMISSION
RESULT: Pass

5.1.8 DYNAMIC FREQUENCY SELECTION (DFS)
RESULT: Pass

5.1.9 CONDUCTED EMISSION ON AC MAINS
RESULT: Pass




A TUVRheinland®

Produkte
Products
Prifbericht - Nr.: 60391936 003 Seite 3 von 21
Test Report No. Page 3 of 21
TABLE OF CONTENTS
1. GENERAL REMARKS ... ittt et e et e e et e e e et e e e et e et e e e et e et e et e et e etaeeanns 4
1.1 COMPLEMENTARY MATERIALS «.enittiii et e e e e et e e e et e e e et e et e et e et e et e e s eanns 4
2. T E ST SITES ttttttttttttettttteeee e eee ettt s s s bbb 5
2.1 TE ST F A CILITIES «tu it it e et ettt et e e et ettt et e et e et e et e et e et e et e et e et e et eet e et astnaetnaetaetaaetnns 5
2.2 LIST OF TEST AND MEASUREMENT INSTRUMENTS ... cuuiiiiiiieiieiieiie e eteeetee e e e eeaeenaeenneens 5
2.3 703 =7 =1 1 P 6
2.4 L@ VI =27 1 [\ PP 6
2.5 UNCERTAINTY OF MEASUREMENT ... ttutitttttetteeteeteeteeteetestestestestestestestaesnesniesnnesnneens 6
2.6 LOCATION OF ORIGINAL DA T A ottt e et e e e et e et e et e et e et e aaeeaeenneens 6
2.7 STATUS OF FACILITY USED FOR TESTING . .cuiiuiiiieiiiee et ee e e e e e e e e e e e s e et e e e e e e 6
3. GENERAL PRODUCT INFORMATION .. ituitiiitieeti et ee e ete et e e tae st e e tae et ee e e teesessessneesneesneesnns 7
3.1 PRODUCT FUNCTION AND INTENDED USE ....cuuiiiiiiiieiiieiee e e e e e e e aneenn 7
3.2 RATINGS AND SYSTEM DETAILS ..iuiiiiiiiiii et et e e e e e et e et e et e et e en e aneaneanneens 7
3.3 INDEPENDENT OPERATION IMODES ...ttt e e e e e e e e e et et e et e e e et e eneaneeneennaens 8
3.4 NOISE GENERATING AND NOISE SUPPRESSING PARTS ...ouiiiiiiiii e, 8
3.5 SUBMITTED DOCUMENTS ..ottt ittt e e e e e e e e e e e et e e e et e e e et e et e et e et e et e et e et eeaneeanns 8
4, TEST SET-UP AND OPERATION IMODES ....itiiiiiiiiiiii et e e e et et e et e et e et e et e et aeaaeenas 9
4.1 PRINCIPLE OF CONFIGURATION SELECTION . ...ctuiituiiteiteiteeteeteeteeeteetestesnaesnesnesnaesneens 9
4.2 TEST OPERATION L..ituitutiti ettt et et et e et e et e et e et e et e et e et e et e st eetaetnaetaesastnaeraetaesaaernans 9
4.3 SPECIAL ACCESSORIES AND AUXILIARY EQUIPMENT ...uiiiiii i 9
4.4 COUNTERMEASURES TO ACHIEVE ERM COMPLIANCE .. couiiiiiiii i 9
4.5 TEST SETUP DIAGRAM ....ctuiteiie et et et et e et e e et e et e e st e st e s e s e s eaneesneesnessnesnns 10
5. TE ST RESUL TS ouitiiiiieiii et e et e et e et e et et e et e et e et e ea e et e aa e aa e ea e eneanesneesneeaneesnaetnnesnns 12
51 RADIO TEST REQUIREMENT & TEST SUITES (5GHZ BANDS) ............................................. 12
5.1.1  ANtENNA REQUIFEIMENT .....euiiiiiiiii ittt e ettt e e e e e e e ettt e e e e e e s e e beb e e e e e e e e e e aannbbeeeeaaaeas 12
5.1.2  MaXimUm OULPUL POWET .....eeiieeiiiiiiiieeete e e e ettt et e e e e s ettt e e e e e s e s aabbeee e e e e e s e e snbeeeeeaaeesannnnbbeeeaaaaess 13
5.1.3  POWET SPECIIAI DENSILY .....eeiiiiiiiiiiiiie ittt ettt et e e e e e e s s bbb e et e e e e e e e nabbeeeaaaaeas 14
5.1.4  FrequeNCY STADIITY ... ettt e e e e s e e e e e e eaaa e s 15
5.1.5 26dB Bandwidth and 99% Bandwidth ...............coociiiiiiiie e 16
5.1.6  6dB BaNUWIAIN ... ..eeiiieieieeee e 17
5.1.7 Radiated SPUMOUS EMISSION ...cciiiuiiiiiiiiiiie ittt ettt e e st ee e e e nbee e e s sneees 18
5.1.8 Dynamic Frequency Selection (DFS)........cu ittt 19
5.1.9 Conducted EMISSION 0N AC MEINS .......uuiiiiiiiiieiiiiiee ittt e e s nbae e nnenas 20
6. Iy T Y = I = PSP 21




A TUVRheinland®

Produkte
Products

Prifbericht - Nr.: 60391936 003 Seite 4 von 21

Test Report No. Page 4 of 21

1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendixes:
Appendix A: Photographs of the Test Set-up

Appendix B: Test data of 5GHz bands Wi-Fi

Appendix C: Radio Frequency Exposure
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2. Test Sites

2.1 Test Facilities

TUV Rheinland (Shenzhen) Co., Ltd.

No. 362 Huanguan Road Middle, Longhua District, Shenzhen 518110, People’s Republic of China

FCC Accreditation Designation No.: CN1260
ISED Wireless Device Testing Laboratory: 25069

2.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Radio Spectrum Testing (TS8997)

Equipment Manufacturer |Model Serial No. Cal. until

Wireless Connectivity Tester |R&S CMW270 101375 20.08.2020

Signal Analyzer R&S FSV 40 101441 20.08.2020

Vector Signal Generator R&S SMBV100A 263301 21.08.2020

Signal Generator R&S SMB100A 115186 21.08.2020

OSsP R&S OSP 150 101017 17.12.2020

Control PC DELL OptiPlex 7050 FTJZ9P2 N/A
WMS32

Test Software R&S (V11.00.00) N/A N/A

Power Meter R&S NRP2 107105 17.12.2020

Wideband Power Sensor R&S NRP-Z81 105350 17.12.2020

Humid & Temp BOST NTHO90-60 19040801  |10.04.2021

Programmable Tester

Shielding Room 8# Albatross SR8 22317151' 23.07.2020

Unwanted Emission Testing (TS8996)

Equipment Manufacturer |Model Serial No. Cal. until

Signal Generator R&S SMB100A 180840 20.08.2020

Wideband Radio R&S CMW500 165339 20.08.2020

Communication Tester

Signal Analyzer R&S FSV 40 101440 21.08.2020

System Controller Interface R&S SCI-100 S10010036 N/A

OosP R&S OSP 120 102041 N/A

OSsP R&S OSP 150 101385 17.12.2020

Pre-amplifier R&S SCUO08F1 08320030 20.08.2020

Amplifier R&S SCU-18F 180079 20.08.2020

Trilog Broadband Antenna

(30 MHz - 7 GHz) Schwarzbeck VULB 9162 192 02.09.2020

Double-Ridged Antenna (1 - |ETS-

18 GHz) LINDGREN 3117 00218719 02.09.2020

Wideband Ridged Horn :

Antenna (12-18 GHz) Steatite QMS-00208 18312 02.09.2020
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Biconical Broadband Antenna
(30 MHz - 1 GHz) Schwarzbeck VUBA 9117 357 02.09.2020
Double Ridged Broadband
Horn Antenna (1 — 18 GHz) Schwarzbeck |BBHA 9120D 01760 02.09.2020
Broadband Horn Antenna (15 | o heck | BBHA 9170 00862 02.09.2020
— 40 GHz)

EMC32

Test software R&S (V10.50.40) N/A N/A
Control PC Dell OptiPlex 7050 36NW9oP2 N/A
3m Fully Anechoic Chamber | Albatross FAC-3m éigl?lSl- 06.07.2021

2.3 Traceability

All measurement equipment calibrations are traceable to NIM (National Institute of Metrology) or where
calibration is performed in other countries, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to manufacturer’s
specifications. Additionally all equipment is verified for proper performance on a regular basis using in house
standards or comparisons.

2.5 Uncertainty of Measurement

The value of the measurement uncertainty of each parameter is listed as below:

Table 2: Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1 x10-7
RF Power (conducted) +2.5dB
Radiated Emission of Transmitter, valid up to 26.5 GHz +6 dB
Radiated Emission of Receiver, valid up to 26.5 GHz +6 dB
Conducted Emission, (9kHz to 150kHz)/(150kHz to 30MHZz) +3.70dB/+3.30dB
Radiated Emission (3m SAC), 30MHz to 1000MHz +4.52 dB
Radiated Emission (3m SAC), above 1000MHz +4.37 dB
Temperature +1 °C
Humidity 5 %
Voltage (DC) 1 %
Voltage (AC, <10kHz) 2 %

2.6 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendix A and Appendix B
of this report and delivered to the applicant. A copy has been retained in the TUV Rheinland (Shenzhen) file
for certification follow-up purposes.

2.7 Status of Facility Used for Testing
The TUV Rheinland (Shenzhen) Co., Ltd. Test facility located at No. 362 Huanguan Road Middle, Longhua

District, Shenzhen 518110, People’s Republic of China is listed on the US Federal Communications
Commission list of facilities approved to perform measurements.
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a Digital media receiver which supports Bluetooth, Bluetooth BLE and 2.4GHz/5GHz Wi-Fi
protocols.

Note: This report is for 5GHz Bands only.

For details refer to user manual and circuit diagram.

3.2 Ratings and System Details

Table 3: Technical Specification

Technical Specification Value

Product Name Digital media receiver
Model B7W644

FCC ID 2ALXK-2768

IC 25980-2768

HVIN B7W644

2400-2483.5MHz

5150-5350MHz, 5470-5725MHz, 5725-5850MHz
Bluetooth:

2402-2480MHz, 79CHs

Bluetooth BLE:

2402-2480MHz, 40CHs

Operating Frequency / Channels / 2.4GHz Wi-Fi:

Protocol 2412-2472MHz, 13CHs, 802.11b/g/n20

5GHz Wi-Fi:

5180-5320MHz, 14CHs, 802.11 a/n20/n40/ac20/ac40/ac80
5500-5700MHz, 21CHs, 802.11 a/n20/n40/ac20/ac40/ac80
5745-5825MHz, 8CHs, 802.11 a/n20/n40/ac20/ac40/ac80

Operating Frequency Range

Channel Spacing 2MHz, 5MHz, 20MHz, 40MHz, 80MHz
DSSS (DBPSK, DQPSK, CCK)
Modulation OFDM (BPSK, QPSK, 16QAM, 64QAM)

GFSK, pi/4-DQPSK, 8-DPSK
Adaptive equipment and does not support non-adaptive mode;
LBT based Detect and Avoid (load based equipment)

Type of Product

Type of Product Client Device without Radar Detection
TX Power Control (TPC) Not Supported

Bluetooth: 1
Antenna Number 2.4GHz Wi-Fi: 1

5GHz Wi-Fi: 1
Antenna Type Integral antenna

Bluetooth: 2.0dBi max.
Antenna Gain 2.4GHz Wi-Fi: 3.0dBi max.

5GHz Wi-Fi: 6.0dBi max.
Operation Voltage Powered by AC/DC adapter
Power Adapter 1# Model: GP92NB

Input: AC 100-240V~50/60Hz, 500mA
Output: DC12V@1.25A

Power Adapter 2# Model: AP19WR

Input: AC 100-240V~50/60Hz, 500mA
Output: DC12V@1.25A
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3.3 Independent Operation Modes

The basic operation modes are:
A. Tx, (5GHz Bands, 802.11a/n/ac)
1. Lowest channel
2. Middle channel
3. Highest channel
B. WiFion
C. Off

3.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.5 Submitted Documents

- Application Form - Technical Description
- Circuit Diagram - Bill of Material
- Instruction Manual - Rating Label

- Photo Documents
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

Radio Spectrum: The equipment under test (EUT) was configured at its highest power output in order to
measure its highest possible radiation and conducted level. The test modes were adapted accordingly in
reference to the instructions for use.

4.2 Test Operation

Test operation refers to test setup in chapter 5. All testing were performed according to the procedures in
ANSI C63.10:2013.

4.3 Special Accessories and Auxiliary Equipment

Table 4: List of Accessories and Auxiliary Equipment

Description Manufacturer Model S/N

Laptop Lenovo T480 PF-16A6N8
Laptop Dell E6430 J29SNX1
Laptop Lenovo Thinkpad PI90LCG4VW

4.4 Countermeasures to Achieve ERM Compliance

The test sample which has been tested contained the noise suppression parts as described in the Technical
Construction File (TCF). No additional measures were employed to achieve compliance.
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4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test (Below 1GHz)
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Diagram of Measurement Configuration for Radiation Test (Above 1GHz)
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Diagram of Measurement Configuration for Conducted Transmitter Measurement

RF Cable
Test Receiver The EUT

Diagram of Measurement Configuration for Dynamic Frequency Selection (DFS)

Radar Test -O
Signal Generator Master

Output Q

w 2.Way 2-Way

Splitter/ Splitter/
4|WI_ Combiner Combiner 1
o O Spectrum

uuT Analyzer
(Client) (with 10 dB internal
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5. Test Results

5.1 Radio Test Requirement & Test Suites (5GHz Bands)
5.1.1 Antenna Requirement
RESULT: Pass

Test Specification
Test standard . FCC Part 15.203

The EUT has two integral antennas, the maximum gain of antenna is 2dBi for Bluetooth, 3dBi for 2.4GHz
Wi-Fi and 6dBi for 5GHz Wi-Fi, and the antenna connector is designed with permanent attachment and
no consideration of replacement. Therefore the EUT is considered sufficient to comply with the provision.

Therefore the EUT is considered sufficient to comply with the provision.

Refer to EUT Photo for further details.
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5.1.2 Maximum output power
RESULT:

Test Specification
Test standard

Basic standard

Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode

Test channel
Ambient temperature
Relative humidity
Atmospheric pressure

Pass

FCC Part 15.407 (a)

RSS-247 clause 6.2

ANSI C63.10:2013

FCC:

<250mW (24dBm) (5150-5250MHz)

*<250mW (24dBm) (5250-5350MHz, 5470-5725MHz)
*250 mW (24dBm) or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in MHz, where is lesser.

<1W (30dBm) (5725-5850MHz)

IC:

* Max e.i.r.p.<200mw (23dBm) (5150-5250MHz)
*200 mW (23dBm) or 10 dBm + 10 logB, where B is the 99% emission
bandwidth in MHz, where is lesser.

*Max conducted output power < 250mW (24dBm) (5250-

5350MHz)
*250 mW (24dBm) or 11 dBm + 10 logB, where B is the 99% emission
bandwidth in MHz, where is lesser.

*Max e.i.r.p.<1W (30dBm) (5250-5350MHz)
*1 W (30dBm) or 17 dBm + 10 log B, where B is the 99% emission
bandwidth in MHz, where is lesser.

Max conducted output power <1W (30dBm) (5725-
5850MHz)
Shielded Room

18.05.2020 to 08.07.2020
AC 120V, 60Hz

A

Low / Middle / High

25°C

56 %

101 kPa

Note: Per RSS-247 section 6.2.3, transmission on channels which overlap 5600-5650MHz is prohibited.
This device operates under these frequencies only under the control of a certified master device and does
not support active scanning on these channels. This device does not transmit any beacons or initiate any
transmissions in 5250-5350MHz or 5470-5725MHz.

Refer to attached Appendix B for details of test data.
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5.1.3 Power Spectral Density
RESULT: Pass

Test Specification
FCC Part 15.407 (a)

Test standard RSS-247 clause 6.2

Basic standard . ANSI C63.10:2013
FCC:
<11dBm/MHz (5150-5250MHz 5250-5350MHz, 5470-
5725MHz)
<30dBm/500KHz (5725-5850MHz)
Limits
IC:
e.i.r.p. spectral density <10dBm/MHz (5150-5250MHZz)
<11dBm/1MHz (5250-5350MHz)
<30dBm/500KHz (5725-5850MHz)
Kind of test site :  Shielded Room
Test Setup
Date of testing :18.05.2020 to 08.07.2020
Input voltage : AC 120V, 60Hz
Operation mode A
Test channel :  Low/ Middle / High
Ambient temperature : 25°C
Relative humidity . 56 %
Atmospheric pressure . 101 kPa

Refer to attached Appendix B for details of test data.
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5.1.4 Frequency Stability
RESULT:

Test Specification
Test standard

Basic standard
Limits
Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode

Test channel
Ambient temperature
Relative humidity
Atmospheric pressure

Pass

FCC Part 15.407 (g)
RSS-Gen Clause 6.11
ANSI C63.10:2013
Within assigned bands
Shielded Room

18.05.2020 to 08.07.2020
AC 120V, 60Hz

A

Low / Middle / High

25°C

56 %

101 kPa

Refer to attached Appendix B for details of test data.
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5.1.5 26dB Bandwidth and 99% Bandwidth
RESULT: Pass

Test Specification
FCC Part 15.407

Test standard RSS-Gen Clause 6.6

Basic standard . ANSI C63.10:2013
Limits : N/A

Kind of test site : Shielded Room
Test Setup

Date of testing :18.05.2020 to 08.07.2020
Input voltage : AC 120V, 60Hz
Operation mode A

Test channel . Low/ Middle / High
Ambient temperature : 25°C

Relative humidity . 56 %

Atmospheric pressure . 101 kPa

Refer to attached Appendix B for details of test data.




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 60391936 003 Seite 17 von 21
Test Report No. Page 17 of 21

5.1.6 6dB Bandwidth
RESULT: Pass

Test Specification
FCC Part 15.407 (e)

Test standard RSS-247 clause 6.2.4.1

Basic standard . ANSI C63.10:2013

Limits At least 500KHz (5725-5850MHz)
Kind of test site : Shielded Room

Test Setup

Date of testing :18.05.2020 to 08.07.2020
Input voltage : AC 120V, 60Hz
Operation mode A

Test channel . Low/ Middle / High
Ambient temperature : 25°C

Relative humidity . 56 %

Atmospheric pressure . 101 kPa

Refer to attached Appendix B for details of test data.
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5.1.7 Radiated Spurious Emission

RESULT: Pass

Test Specification

FCC Part 15.407(b) & FCC Part 15.205 & FCC Part 15.209

RSS-247 clause 6.2 & RSS-GEN clause 8.9 and 8.10

Basic standard : ANSI C63.10:2013

e For transmitters operating in the 5.15-5.25 GHz band: All
emissions outside of the 5.15-5.35 GHz band shall not
exceed an e.i.r.p. of —27 dBm/MHz.

¢ For transmitters operating in the 5.25-5.35 GHz band: All
emissions outside of the 5.15-5.35 GHz band shall not
exceed an e.i.r.p. of —27 dBm/MHz.

o For transmitters operating in the 5.47-5.725 GHz band: All
emissions outside of the 5.47-5.725 GHz band shall not
exceed an e.i.r.p. of —27 dBm/MHz.

Emissions outside the band 5470-5600 MHz and 5650-
5725 MHz shall not exceed -27 dBm/MHz e.i.r.p.

e For transmitters operating in the 5.725-5.85 GHz band: All
emissions shall be limited to a level of -27 dBm/MHz at 75
MHz or more above or below the band edge increasing
linearly to 10 dBm/MHz at 25 MHz above or below the
band edge, and from 25 MHz above or below the band
edge increasing linearly to a level of 15.6 dBm/MHz at 5
MHz above or below the band edge, and from 5 MHz
above or below the band edge increasing linearly to a
level of 27 dBm/MHz at the band edge.

» Restricted Bands meet the requirement of 15.209 limit and
RSS-GEN

3m Semi-Anechoic Chamber (below 1GHz)

3m Anechoic Chamber (above 1GHz)

Test standard

Limits

Kind of test site

Test Setup

Date of testing : 2017.03.05t0 2017.03.24
Input voltage . AC 120V, 60Hz
Operation mode A

Test channel . Low/ Middle / High
Ambient temperature : 23°C

Relative humidity © 48%

Atmospheric pressure : 101 kPa

Refer to attached Appendix B for details of test data.
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5.1.8 Dynamic Frequency Selection (DFS)

RESULT: Pass

Test Specification

FCC Part 15.407(h)

RSS-247 clause 6.3

5250-5350MHz, 5470-5725MHz

Channel Move Time: Within 10 seconds.

Limits : Channel Closing Transmission Time: 200ms+aggregate of
60ms over remaining 10s period;
Non-Occupancy Period: at least 30 minutes.

Test standard

Kind of test site : Shielded Room

Test Setup

Date of testing :18.05.2020 to 08.07.2020
Input voltage . AC 120V, 60Hz
Operation mode A

Test channel : CH58 and CH122
Ambient temperature : 23°C

Relative humidity © 48%

Atmospheric pressure : 101 kPa

Refer to attached Appendix B for details of test data.
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5.1.9 Conducted Emission on AC Mains
RESULT: Pass

Test Specification
FCC Part 15.207

Test standard RSS-GEN clause 8.8

Basic standard : ANSI C63.10:2013
Frequency range : 0.15 - 30MHz
Limits . FCC Part 15.207
Kind of test site : Shielded Room
Test Setup

Date of testing :18.05.2020 to 08.07.2020
Input voltage . AC 120V, 60Hz
Operation mode B

Earthing . Not connected
Ambient temperature : 25°C

Relative humidity © 56 %

Atmospheric pressure : 101 kPa

Refer to attached Appendix B for details of test data.
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