s=aranas. FCC RF Test Report Report No. : FR082617-01C

FCC RF Test Report

APPLICANT :  Amazon.com Services, LLC
EQUIPMENT . Digital Media Receiver

FCCID . 2AZ5B21A01

STANDARD . FCC Part 15 Subpart C §15.247
CLASSIFICATION : (DTS) Digital Transmission System
TEST DATE(S) : Apr. 30, 2021 ~ Jun. 30, 2021

We, Sporton International (Kunshan) Inc., would like to declare that the tested sample has
been evaluated in accordance with the test procedures and has been in compliance with the

applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of Sporton International (Kunshan) Inc., the test report shall not be reproduced

except in full.

3 q/gov"jf&

Reviewed by: Jason Jia / Supervisor

\\\\”|“If//
far — L)
Wﬁ? 2 /',-\\ » |ACCREDITED
KRR Cert #5145.02

Approved by: Alex Wang / Manager

Sporton International (Kunshan) Inc.
No. 1098, Pengxi North Road, Kunshan Economic Development Zone Jiangsu Province 215300
People’s Republic of China

Sporton International (Kunshan) Inc. Page Number :1of51
TEL : +86-512-57900158 Report Issued Date : Jul. 01, 2021
FAX : +86-512-57900958 Report Version . Rev. 02

FCC ID: 2AZ5B21A01 Report Template No.: BU5-FR15CWL AC MA Version 2.0



s=aranas. FCC RF Test Report Report No. : FR082617-01C

TABLE OF CONTENTS

] AV Y (@ NI o TR 1O 2 A SRR 3
SUMMARY OF TEST RESULT ..ottt ittt sttt ettt st e e s st e e s ans e e s ans b e e e ansbe e e e enbaeeeennbaeeeennnes 4
1  GENERAL DESCRIPTION ...utiiiiiitiite ittt ittt e ettt e e stteeaesttaeaestaaaaesastseeessssaeeesassaeeesassseeesassseeessssseeesansnnes 5
0 Y o] o) 7= 1 | S 5
1.2  Product Feature of EQUIPMENT UNAET TEST......ciuuiiiiiiiiieeiiiiee ettt 5
1.3 Product Specification of EQUIPMENT UNAEI TESE......uuuiiiiieiiiiiiiieieee e e e sttt e e e e s ssirrrr e e e e s nnraneeeeee s 5
A |V o T [ 1 Tor= o o = N PSSR 5
R T I =11 11T T 10 Y= 1T o 6
T =TS AR Y01 11V (- PSSR 6
R AN o o] o= o] (= ¥= T o F= o R 6
2 TEST CONFIGURATION OF EQUIPMENT UNDER TEST ...tuiiiii it 7
2.1  Carrier Frequency and CRannel ....... ..o 7
P2 =1 1Y o o USRS 8
2.3 Connection Diagram Of TeSE SYSIEM ... ... 9
2.4 Support Unit used in test configuration and SYSEM .........coccuiiiiiiiiieiiiee e 10
A T =L B @ o 1= = 1x 0] g N I =TSy A= (| o 10
2.6 Measurement Results EXplanation EXamMple..........ccooiiiiiiiiiiiiiiic e 10
I I S I = {1 U] R PRSP SR 11
3.1 6dB and 99% Bandwidth MEasUIremMENT ............cociiiiiiiiiie e 11
3.2 OULPUL POWET MEASUIBIMENT. .. i iiiieiiiiie ettt ettt e e e et e et s e e e e e e e as b r e s e e e e eestabn s e e e e eeaensanns 13
3.3 Power Spectral Density MEASUIEMIENT ........oiuuiii ittt et e e et e e sbre e e e ssbreeeeaas 14
3.4 Conducted Band Edges and Spurious Emission Measurement ............cccceee e, 16
3.5 Radiated Band Edges and Spurious Emission MeasUre€mMent ...........ccccveeeiieiiiieereeeeesiiciinneneaenennns 43
3.6 AC Conducted EmMISSION MEASUIEIMENT..........uutiiiiiie ittt ettt e et e e e e e e abb b e eeeaeeaaaas 47
3.7 ANtENNA REQUITEIMENES .....iiiiiiiiiee ittt ettt e et e e e st bt e e st bt e e e sabb e e e e aabb e e e e sbbeeeesbbeeeeans 49
4  LIST OF MEASURING EQUIPMENT .....utiiiiiitiiee ittt e ettt ettt e e et e e st e e s st e e e stteeeesnsteaeessseeeesnsneeaeans 50
5  UNCERTAINTY OF EVALUATION ..ottt ettt sttt 51

APPENDIX A. CONDUCTED TEST RESULTS

APPENDIX B. AC CONDUCTED EMISSION TEST RESULT
APPENDIX C. RADIATED SPURIOUS EMISSION
APPENDIX D. RADIATED SPURIOUS EMISSION PLOTS
APPENDIX E. DUTY CYCLE PLOTS

Sporton International (Kunshan) Inc. Page Number : 20f51
TEL : +86-512-57900158 Report Issued Date : Jul. 01, 2021
FAX : +86-512-57900958 Report Version . Rev. 02

FCC ID: 2AZ5B21A01 Report Template No.: BU5-FR15CWL AC MA Version 2.0



s=aranas. FCC RF Test Report Report No. : FR082617-01C

REVISION HISTORY

REPORT NO. VERSION DESCRIPTION ISSUED DATE
FR082617-01C Rev. 01 Initial issue of report Jun. 09, 2021
FR082617-01C Rev. 02 Revised report based on TCB comment Jul. 01, 2021

Sporton International (Kunshan) Inc. Page Number : 30of51
TEL : +86-512-57900158 Report Issued Date : Jul. 01, 2021
FAX : +86-512-57900958 Report Version . Rev. 02

FCC ID: 2AZ5B21A01 Report Template No.: BU5-FR15CWL AC MA Version 2.0



s=aranas. FCC RF Test Report Report No. : FR082617-01C

SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result
Section
3.1 15.247(a)(2) 6dB Bandwidth > 0.5MHz Pass
3.1 - 99% Bandwidth - N/A
3.2 15.247(b) Power Output Measurement <30dBm Pass
3.3 15.247(e) Power Spectral Density < 8dBm/3kHz Pass
Conducted Band Edges Pass
3.4 15.247(d) < 20dBc
Conducted Spurious Emission Pass
Radiated Band Edges and 15.209(a) &
35 15.247(d) Pass
Radiated Spurious Emission 15.247(d)
3.6 15.207 AC Conducted Emission 15.207(a) Pass
3.7 15.203 & 15.247(b) Antenna Requirement N/A N/A

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the
regulation limits.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product
specification.
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1 General Description
1.1 Applicant

Amazon.com Services, LLC
410 Terry Ave N Seattle, WA 98109

1.2 Product Feature of Equipment Under Test

Product Feature

Equipment

Digital Media Receiver

FCCID

2AZ5B21A01

EUT supports Radios application

WLAN 2.4GHz 802.11b/g/n HT20

WLAN 5GHz 802.11a/n HT20/HT40

WLAN 5GHz 802.11ac VHT20/VHT40/VHT80
Bluetooth BR/EDR/LE

1.3 Product Specification of Equipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range

2412 MHz ~ 2462 MHz

Maximum (Peak) Output Power to
antenna

802.11b : 23.69 dBm (0.2339 W)
802.11g : 26.99 dBm (0.5000 W)
802.11n HT20 : 26.85 dBm (0.4842 W)

99% Occupied Bandwidth

802.11b : 14.19MHz
802.11g : 18.13MHz
802.11n HT20 : 19.03MHz

Antenna Type / Gain

Ant. 1: Fixed internal Antenna with gain 3.80 dBi
Ant. 2: Fixed internal Antenna with gain 3.20 dBi

Type of Modulation

802.11b : DSSS (DBPSK / DQPSK / CCK)
802.11g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)

Ant. 1 | Ant. 2
Antenna Function 802.11b/g/n Vv
MIMO

1.4 Modification of EUT

No modifications are made to the EUT during all test items.
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1.5 Testing Location

Sporton International (Kunshan) Inc. is accredited to ISO/IEC 17025:2017 by American Association for

Laboratory Accreditation with Certificate Number 5145.02.

Test Firm

Sporton International (Kunshan) Inc.

Test Site Location

No. 1098, Pengxi North Road, Kunshan Economic Development Zone

Jiangsu Province 215300 People’s Republic of China

TEL : +86-512-57900158
FAX : +86-512-57900958

Sporton Site No.

FCC Designation No.

FCC Test Firm

Registration No.

Test Site No. COOLKS
03CHO06-KS CN1257 314309
THO1-KS
1.6 Test Software
ltem Site Manufacturer Name Version
1. 03CHO06-KS AUDIX E3 6.2009-8-24al
2. CO01-KS Rohde&Schwarz EMC32 10.60.0.0

1.7 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:
¢ 47 CFR Part 15 Su

bpart C §15.247

‘ FCC KDB 558074 D01 15.247 Meas Guidance v05r02
¢ FCC KDB 662911 D01 Multiple Transmitter Output vO2r01.

¢ ANSI C63.10-2013

Remark: All test items were verified and recorded according to the standards and without any deviation

during the test.
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2 Test Configuration of Equipment Under Test

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement,
pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Y plane) were recorded in this

report.

b. AC power line Conducted Emission was tested under maximum output power.

2.1 Carrier Frequency and Channel

Freq. Freq.
Frequency Band Channel Channel
quency (MHz) (MH2)
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
2400-2483.5 MHz
4 2427 10 2457
5 2432 11 2462
6 2437
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2.2 Test Mode

Final test modes are considering the modulation and worse data rates as below table.

MIMO Antenna

Modulation Data Rate
802.11b 1 Mbps
802.11g 6 Mbps
802.11n HT20 MCSO0
Test Cases
AC ) _ ) _
Mode 1 :Bluetooth Link + WLAN (2.4G) Link + Display + Video Play + Power From
Conducted
- Adapter
Emission

Remark: For Radiated Test Cases, The tests were performed with Adapter.

Sporton International (Kunshan) Inc. Page Number : 80of 51
TEL : +86-512-57900158 Report Issued Date : Jul. 01, 2021
FAX : +86-512-57900958 Report Version . Rev. 02

FCC ID: 2AZ5B21A01 Report Template No.: BU5-FR15CWL AC MA Version 2.0



saronas. FCC RF Test Report

Report No. : FR082617-01C

2.3 Connection Diagram of Test System

For Radiated Emission

Power

Source

. For detail, please refer to test mode configuration and setup photographs for each test item.

This example is connection diagram of EUT test configurations.

EUT

For Conducted Emission

Power

Source

WLAN AP

Bluetooth
Notebook
Earphone

. For detail, please refer to test mode configuration and setup photographs for each test item.

This example is connection diagram of EUT test configurations.

EUT

Sporton International (Kunshan) Inc.
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2.4 Support Unit used in test configuration and system

Item |Equipment Trade Name [Model Name|FCC ID Data Cable Power Cord

1. |WLAN AP D-link DIR-655 KA21R655B1 N/A Unshielded,1.8m
AC I/P:

2. |Notebook Lenovo G480 QDS-BRCM10501 |N/A Unshielded, 1.8 m
DC O/P:
Shielded, 1.8 m

3, [Bluetooth Lenovo LBH308  [N/A N/A N/A

Earphone

2.5 EUT Operation Test Setup

For WLAN RF test items, an engineering test program was provided and enabled to make EUT
continuous transmit.

For AC power line conducted emissions, the EUT was set to connect with the Bluetooth Earphone and
WLAN AP under large package sizes transmission.

2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss between EUT
conducted output port and spectrum analyzer. With the offset compensation, the spectrum analyzer

reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss.
Offset = RF cable loss.

Following shows an offset computation example with cable loss 6.0 dB.

Offset(dB) = RF cable loss(dB) .

=6.0 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 11.8

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6
dB bandwidth must be greater than 500 kHz.

5.  For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) =
1MHz and set the Video bandwidth (VBW) = 3MHz.

6. Measure and record the results in the test report.

3.1.4Test Setup

e )

Spectrum Analyzer EUT
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3.1.5Test Result of 6dB and 99% Occupied Bandwidth

Please refer to Appendix A.

Minimum 6dB Bandwidth Maximum 99% Occupied Bandwidth
Spectrum u_? Spectrum “%?
Ref Level 26,00 dBm _ Offset 6.00 d6 @ RBW 100 kHz Ref Level 26,00 dem  Offset 6.00 A& @ RBW 1 MHz
o Att 30 dB SWT 1ms @ VBW 300 kHz Mode Sweep f» Att 30de  SWT 1ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @153 Max
M1[1] 5.30 dBm)| mi[1] 14.80 dBm
20d 2.4329640 GHz 2048 T 2.4547520 GHz
D2[1] 0.59 dB| ww'_,‘v.-.»»«!"“-» e T ¢ | 5,\!)_‘\4 19.030969031 MHz|
o 8.5510 MHz 10d8 3 g
- 1 —— 7
¥ ph IS IR Y, | o 0 den 2
» A \|/ LSt ; \
e A 0 el Bt vy
\ / ! ka 0
10 df fo / ) -2 df"M W‘"M“Am
} 1 F M,
20 ; AN} -30 dB
W \\w,‘
J W 40 d
30 dBy
-50 by
-40 dB
-60 by
50 e 70 dby
CF 2.457 GHz 1001 pts Span 50.0 MHz
-60 B Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
70 di M1 1 9 2.454752 GHz 14.80 dBm
5 T1 1 2.4473097 GHz 1.31 dém Occ Bw 19.030969031 MHz
CF 2.437 GHz 1001 pts Span 20.0 MHz T2 1 2.4663407 GHz 3.24 dBm
- — — -
L JU | Measuring..  WEARERNED W 4 | L JU J QD wa
Date: 14 MAY 2021 14:12.54 Date JUN.2021 2 3z

Note : The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Output Power Measurement

3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is
30dBm. If transmitting antenna with directional gain greater than 6dBi is used, the peak output power
from the intentional radiator shall be reduced below the above stated value by the amount in dB that
the directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to
be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

3.2.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3Test Procedures

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 clause 11.9.1.3 PKPM1
Peak power meter or ANSI C63.10-2013 clause 11.9.2.3.1 AVGPM method.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

3.  Set to the maximum power setting and enable the EUT transmit continuously.

4.  Measure the conducted output power and record the results in the test report.

5.  For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

3.2.4Test Setup

= [

Attenuator
Power Meter EUT

3.2.5Test Result of Peak Output Power

Please refer to Appendix A.
3.2.6 Test Result of Average output Power (Reporting Only)

Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8dBm in any 3kHz band at any time interval

of continuous transmission.

3.3.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.3.3Test Procedures

1. The testing follows Measurement Procedure of ANSI C63.10-2013 clause 11.10.2 Method
PKPSD.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

6. Measure and record the results in the test report.

7. For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

If measurements performed using method (2) plus 10 log (N) exceeds the emission limit, the
test should choose method (1) before declaring that the device fails the emission limit.

Method (1): Measure and sum the spectra across the outputs.

The total final Power Spectral Density is from a device with 2 transmitter outputs. The spectrum
measurements of the individual outputs are all performed with the same span and number of
points, the spectrum value in the first spectral bin of output 1 is summed with that in the first
spectral bin of output 2 to obtain the value for the first frequency bin of the summed spectrum.
Method (2): Measure and add 10 log (N) dB, where N is the number of outputs. (N=2)
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3.3.4Test Setup

e ]

Spectrum Analyzer EUT

3.3.5Test Result of Power Spectral Density

Please refer to Appendix A.

Worst Case Power Density (dBm/3kHz)

Spectrum | l:cvu

Ref Level 26.00 dBm Offset 6.00 dB @ RBW 3 kHz
jo Att 30dB  SWT 143 ms @ VBW 10 kHz
@ 1Pk Max

Mode Sweep

M1[1] 4,30 dBm|
2.4134638 GHz

20 dBm

10 dBm

0 dem

-10 dem— adlli M h

i &W WNMMM .

WV
-30 dBm

-40 dBm

-50 dBm:

-60 dBm

-70 dBm

CF 2.412 GHz

1001 pts

Span 12.8565 MHz
M ———————

L JU ] CHNRRAAED W
Date: 14.MAY.2021 13:56:09
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the
non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in

100 kHz by RF conducted measurement.

3.4.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.4.3Test Procedures

=

The testing follows ANSI C63.10-2013 clause 11.13

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

4. Set RBW =100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per 15.247(d).

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

3.4.4Test Setup

als o
Spectrum Analyzer EUT
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SPORTON LAB.
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Report No. : FR082617-01C

3.4.5Test Result of Conducted Band Edge

s and Spurious Emission

Test Engineer : |Albert Shi/He Yong

Temperature : 21~25°C

51~54%

Relative Humidity :

Number of TX = 2, Ant. 1 (Measured)

Test Mode : 802.11b

Test Channel : 01

100kHz PSD reference Level

Channel Plot

Spectrum [ spectrum o
Ref Level 26.00 cm _ Offset 6.00 db & RBW 100 kHz Ref Level 26.00 dBm _ Offset 6.00 db w RBW 100 kHz
o Att 30 de  SWT 1.1 ms @ VBW 300 kHz Mode Sweep o Att 30de  SWT 1.4ms @ VBW 300 kiz Mode Sweep
[0 17k Max @17k Max
mi[1]) 9.34 dBm) mi[1] -27.43 dBm)|
20 di 2.4124878 GHz 20d 2.397060 GHz|
M1
10 di 10d
A 7] ] A
NS (o L\ \ r’L‘\J\*' y "”‘*A-J\,AJ\M‘L A A |
i S \ Thlatlan i y
Ly ~ yi= -
Nl \L.J
10 dBivis F 10-dBm==p1 -10.660 dB 111
20d 204
i/ lt
30 d 304 WLL.i { ok
j J \ ‘\
-40d o ;AJ IJ /
il [} o
1 !
YO AT PR T, Y B T P
-60 df 60
-70 di .70 dB F1
CF 2.412 GHz 1001 pts Span 12.8565 MHz | | [ Start 2.31 GHz 1001 pts Stop 2,445 GHiz
L JU ] RREE W L JU QUi we

Date: 14 MAY.2021 13:56:16

Date: 14 MAY 2021 13:56.24

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Spectrum 2 |[ spectrum by
Ref Level 26.00 dBm Offset 6.00 d8 & RBW 100 kHz Ref Level 26.00 dBm Offset 6.00 d8 & RBW 100 kHz
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@ 1Pk View @ 1Pk View
mi[1] -50.82 dBm)| Mmi[1] -44.39 dBm)|
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Test Mode : 802.119g Test Channel : 11
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