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Order content:

Prufgrundlage: RSS-247 issue 2, RSS-GEN Issue 5
Test specification: ANSI C63.10: 2013
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Prifmuster-Nr.: See section 2.3
Test sample no:
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Revision Historys0412010-00260412010-002
REVISION DATE REMARKS AUTHOR
001 2020.10.08 First release Niall Forrester
002 2020.11.16 Updated conducted radio results Niall Forrester

Note: Latest revision report will replace all previous reports

This report based on RSS-247 Template version 1.0

Summary of Test Results

FCC 47 CFR — L Report
Rule Part Test Description Applicability Section RESULT REMARKS
RSS-GEN 8.8 AC_: P_ower L|ne_ Conducted YES 41 NP. See BLE report
Emissions (Radio Apparatus) for results
RSS-GEN 8.9 Radiated Emissions YES 4.2 PASS
(Radio Apparatus)
RSS-247 5.5 Out of Band Emissions YES 4.3 PASS
Band Edge Compliance
RSS-247 5.5 (Authorized Band) YES 4.4 PASS
RSS-247 5.5 Band Edge Compliance

RSS-GEN 8.10 (Restricted Band) YES 45 PASS

RSS-247 5.1 (a) 20dB Bandwidth
RSS-GEN 6.7 99% Emission Bandwidth VES 4.6 PASS

RSS-247 5.1 (b) Carrier (Hopping Channel) YES 4.7 PASS

Separation
RSS-247 5.1 (d) Number of Hopping Channels YES 4.8 PASS
RSS-247 5.1 (d) Time of Occupancy YES 4.9 PASS
(Dwell Time)

RSS-247 5.2 (a) 6dB Bandwidth NO 4.10 N/A BT supports
RSS-GEN 6.7 99% Emission Bandwidth ' freq. hopping
RSS-247 5.4 Peak Conducted Output Power YES 411 PASS

RSS-247 5.2 (b) Power Spectral Density NO 412 N.P. fBT supports

reg. hopping

RSS-GEN 6.11 Transmitter Frequency Stability NO 4.13 N/A Not required for

Bluetooth
Possible test case verdicts:
- Test case does not apply to the test object: N/A

- Test object complies with the requirement:

- Test object does not meet the requirement:
- Test case not performed on the test object:

PASS or COMPLIANT
FAIL or NOT COMPLIANT

N.P.
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1. GENERAL INFORMATION

1.1 Test Site
Test Facility: TUV Rheinland Sweden AB
Address: Mobilvagen 10
223 62 Lund
Sweden
Swedac Registration Number: 10325
FCC Test Firm Registration Number: 517458
ISED Test Site Registration Number: 24753

1.2 Client Information

Company Name: Spotify USA Inc.

Address: 4 World Trade Center, 637 floor

New York, NY 10007

USA

Contact Person: Daniel Bromand

Danielb@spotify.com /
+1 (0) 646-512-0729

Contact e-Mail / Telephone

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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2. PRODUCT INFORMATION
2.1 General Description
Model name: Car Thing
Manufacturer: Spotify USA Inc.
HVIN: YX5H6679
IC ID: 24262-YX5H6679
Description: A voice controlled accessory for phone/Spotify App
with supporting display and buttons. Bluetooth
enabled for communication with the Car Head Unit.
Powered from a 12V outlet.
Ancillary Equipment: See section 0
2.2 Device Characteristics
Type of Power Supply 12V to 5V USB car charger
Nominal Supply Voltage 5V
Supply Voltage Range 4.75-5.25V
Operating Temperature Range -20+45deg C
Operating Air Humidity Range N/A
Highest Internal Frequency Source | 24 MHz XO, 2480 MHz radio
2.3 Test Samples
EUT # EUT ID Description Used For:
1 A002893981-001 Standard Sample Radiated emissions
Sample with semi-rigid .
2 A002893981-002 antenna and DUT Mode Conducted radio tests
2.4 Wireless Technologies and Bands Supported by the EUT
Evaluation
Technology Band Frequency Range (Tx) Performed*
Bluetooth
BDR/EDR 2.4 GHz 2402 MHz - 2480 MHz YES
Bluetooth 2.4 GHz 2402 MHz - 2480 MHz NO
Low Energy

*This statement refers only to this report. Other wireless technologies may be covered by other reports.
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2.5 Antenna Information
Number of .
Technology Band Antennas Antenna Type(s) Gain
Bluetooth BDR/EDR & 2.4 GHz 1 Internal inverted F -1.33
Low Energy
2.6 Wireless Technology Details
Modulation No. of Channel L
Technology Band ) Shemids | Sweeie Adaptivity
GFSK,
Bluetooth BDR/EDR 2.4 GHz m/4-DQPSK, 79 1 MHz N/A
8-DPSK
Bluetooth 2.4 GHz GFSK 40 2 MHz N/A
Low Energy
2.7 Ancillary Equipment
D Descrintion Manufacturer / Hardware &
P Model Software Versions
A002893981-008 USB-A to USB-C Cable - -
A002893981-014 Dual Port USB Car Charger IBD322 — 3.1A -
A002893981-016 12V Car Charger Cable - -
2.8 Emission Designators
Technology Band Emission Designator
Bluetooth BDR/EDR 2.4 GHz G1D
Bluetooth 2.4 GHz F1D
Low Energy

2.9 EUT Diagrams
N/A
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3. TEST METHODS
3.1 Test Standards
Testing was performed according to the following standards / references
Standard Version Description
RSS-247 lssue 2 Digital Transmission Systems (DTSs), Frequency
u Hopping Systems (FHSs) and Licence-Exempt Local
RSS-GEN lssue 5 General Requirements for Compliance of Radio
Apparatus
3.2 Additional references
The following standards / references were also considered for the testing
Standard Version Description
American National Standard of Procedures for
ANSI C63.10 2013 Compliance Testing of Unlicensed Wireless Devices

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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ISED Rule Part

Test Description

Limit Reference
(ISED Reference)

AC Power Line Conducted Emissions RSS-GEN 8.8
RSS-GEN 8.8 (Radio Apparatus) See note 2
Radiated Emissions RSS-GEN 8.9
RSS-GEN 8.9 (Radio Apparatus) See note 1,2
RSS-247 5.5 Out of Band Emissions RSS-247 5.5
Band Edge Compliance RSS-2475.5
RSS-2475.5 (Authorized Band) RSS-GEN 8.10
RSS-2475.5 Band Edge Compliance RSS-GEN 8.10
RSS-GEN 8.10 (Restricted Band) See note 2
RSS-247 5.1 (a) 20dB Bandwidth RSS-247 5.1
RSS-GEN 6.7 99% Emission Bandwidth RSS-GEN 6.7

RSS-247 5.1 (b)

Carrier (Hopping Channel)
Separation

RSS-247 5.1 (b)

RSS-247 5.1 (d)

Number of Hopping Channels

RSS-247 5.1 (d)

RSS-247 5.1 (d)

Time of Occupancy
(Dwell Time)

RSS-247 5.1 (d)

RSS-247 5.2 (a) 6dB Bandwidth RSS-247 5.2
RSS-GEN 6.7 99% Emission Bandwidth RSS-GEN 6.7
RSS-247 5.4 Peak Conducted Output Power RSS-2475.4

RSS-247 5.2 (b)

Power Spectral Density

RSS-247 5.2 (b)

RSS-GEN 6.11

Transmitter Frequency Stability

(central 80% requirement)

RSS-GEN 8.11

Interpretation of the measurement results has been performed in accordance with ANSI C63.10 section 1.3

Compliance with the requirements has been based on the results of the measurements compared to the
specified limits, not taking into account measurement instrumentation uncertainty.

Measurement Uncertainty figures are stated in section 6

ISED — FCC Requirement Equivalencies

Some graphs in this report may contain references to FCC Limits. The table below lists equivalencies
between FCC and ISED requirements

ISED Reference FCC Reference Description
RSS-GEN 8.8 47 CFR 15.207 (a) AC powgr-!ine c_on_ducted
Table 4 emissions limits
S S oISz | Tarenie cnison
s oo TorRisa0(@ | Taremii cnison i

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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Note 1

Radiated Emissions limits in the tables from RSS-GEN 8.9 Table 6 are presented in pA/m but
measurements were made in dBuV/m. Conversion from pA/m to pV/m is done using a free space
impedance of 377Q, thus:

Limit,y jm = 377 X Limit, 4 /m

Example: from RSS-GEN Table 6 the limit for 1.705MHz — 30MHz is 0.08uA/m at 30m
Limit,y j,p = 377 X 0.08 = 30uV/m at 30m

Note 2

Radiated Emissions limits in the tables from RSS-GEN 8.9 Table 5 are presented in pV/m. Measurements
on the test system are made in dBuV/m. To convert between these, the following adjustment is used:

New Limit = 20 log (—0”'9“12‘ ”m“)+120

6

Example: from RSS-GEN Table 5 the limit for 30MHz — 88MHz is 100uV/m at 3m. This gives:

New Limit = 20log (+o2)+120 = 40dBuV/m at 3m

In some cases testing has been performed at distances other than those specified in the tables. When this
has occurred, the limits have been adjusted in accordance with the requirements in RSS-GEN 6.5 and 6.6,
using an extrapolation factor of 40dB/decade at frequencies below 30MHz and 20dB/decade at or above
30MHz

Example: from RSS-GEN Table 5 the limit for LGHz — 18GHz is 500uV/m (=53.98 dBuV/m) at 3m

Limit@1m = Limit@3m + 20 log %) =53.98+9.54 =63.52 dBuV/m at 1m

Example: from RSS-GEN Table 6 the limit for 1.705MHz — 30MHz is 0.08uA/m (=29.54 dBuV/m) at 30m

Limit@3m = Limit@30m + 401og (%) = 29.54 +40.00 = 69.54 dBpV/m at 3m

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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3.4 Description of Test Methods and Equipment Setup

3.4.1 General Description
Testing was performed in accordance with the various requirements of ANSI C63.4 and ANSI C63.10. Any
deviations from the test methods are described in section 3.7

Where different arrangements of equipment were used for different types of measurements, these are
tabulated in section 3.4.2 and details of each arrangement are included in subsequent sections

3.4.2 Test Equipment Setup Used by Test Type

FCC 47 CFR o .
Rule Part Test Description Test Equipment Used
AC Power Line Conducted Emissions
RSS-GEN 8.8 (Radio Apparatus) N.P.
Radiated Emissions
RSS-GEN 8.9 (Radio Apparatus) SAC5
RSS-247 5.5 Out of Band Emissions CTE
i Band Edge Compliance
RSS-2475.5 (Authorized Band) CTE
RSS-247 5.5 Band Edge Compliance SAC5
RSS-GEN 8.10 (Restricted Band)
RSS-247 5.1 (a) 20dB Bandwidth CTE
RSS-GEN 6.7 99% Emission Bandwidth
RSS-247 5.1 (b) Carrier (Hopping Channel) Separation CTE
RSS-247 5.1 (d) Number of Hopping Channels CTE
i Time of Occupancy
RSS-247 5.1 (d) (Dwell Time) CTE
RSS-247 5.2 (a) 6dB Bandwidth CTE
RSS-GEN 6.7 99% Emission Bandwidth
RSS-247 5.4 Peak Conducted Output Power CTE
RSS-247 5.2 (b) Power Spectral Density CTE
RSS-GEN 6.11 Transmitter Frequency Stability N/A

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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3.4.3 Test Equipment Setup — CTE System

The Comprehensive Test Environment (CTE) system consists of a number of instruments (see section
5.1.1) mounted in a rack together with automated relays and interconnecting hardware. The instruments
and other equipment are controlled from a standard PC running software provided by the manufacturer.
The RF output of the EUT is connected to the test system via a coaxial cable.

Tests are in the form of pre-defined scripts that can be loaded on the PC. The scripts, as well as the
hardware setup, have been verified for conformance with the relevant test specifications.

Losses in the cables and interconnects have been measured using the system’s own automated routines
and are compensated for automatically. Any additional loss in RF adapter cables supplied together with the

EUT can be compensated for using the known characteristics of that adapter.

CTE Block Diagram

CTE System
|
CTE Control PC — s
s
o
—- v o RF Adapter Cable
| o |
| | ¢ Test Point-,
A s ]
| GPIB, TCPAP
_________ |
EUT
-y

For frequency stability tests, the EUT is connected directly to the Network Emulator or Spectrum Analyser,
and frequency measurements made directly on that instrument.

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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3.4.4 Test Equipment Setup — Conducted Emissions

- The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected
to the power mains through a line impedance stabilization network (LISN). Other support units were
connected to the power mains through another LISN. The LISNs provide 50Q/ 50uH of coupling impedance
for the measuring instrument.

- The lines of the power mains connected to the EUT were checked for maximum conducted interference.

- The frequency range from 150 kHz to 30 MHz was searched. Emission levels over 10 dB under the
prescribed limits could not be reported.

Vertical Reference
Ground Plane /Test Receiver

| ]
© 0 0 o
M"“onoo

] Ll 1l

N
\ Horizontal Reference
Ground Plane

pu—

40cm

—
-

LISN

<
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3.4.5 Test Equipment Setup — SAC 5 (Radiated Emissions and Restricted Band Edge)

- For frequency range 30MHz-1GHz Log-Periodic Antenna was used. Antenna elevated from 100 cm from
floor to 400 cm from floor, and was placed at 3 m from center of turntable in tilted position. The equipment
under test (EUT) was placed at the middle of the turntable at 150 cm height from floor. The antenna rotated
to repeat the measurements for both the horizontal and vertical antenna polarizations. Repeat the
measurement steps until the maximum emissions were obtained.

- For frequency range 1GHz-18GHz horn Antenna was used. Antenna elevated from 100 cm from floor to
200 cm from floor, and was placed at 3 m from center of turntable. The equipment under test (EUT) was
placed at the middle of the turntable at 150 cm height from floor. The antenna rotated to repeat the
measurements for both the horizontal and vertical antenna polarizations. Repeat the measurement steps
until the maximum emissions were obtained.

- For frequency range 18GHz-40GHz double horn Antenna was used. Antenna’s height was adjusted to150
cm from floor, and 1 m distance to center of turntable. The equipment under test (EUT) was placed at the
middle of the turntable on at 150 cm height from floor.

- For all frequency ranges the turntable was rotated 360° for obtaining the maximum emission.

SAC 5 Test Setup Configuration 30MHz — 1GHz

]
: :
’ '
’ '
’ '
’ 0
: '
0
: ' EMI Test
' ) 3m > ! Receiver
: EUT | /
: ) NI Ry
E 4 - ' T
. 1 = =
' Table 0.8m Receive :
' Antenna ' y
] \l :
" Turntable ' . .
boocsoccscscscscscscscscscscscscscscscscscscncnsnscncscscsccscccccnas
Filtering &
Switching
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SAC 5 Test Setup Configuration 1GHz — 18GHz

(] ]

(] (]

0 (]

(] (]

(] (]

0 0

' Receive ,

) ) 3 _ Antenna | EMI Test

: < m Z ' Receiver

' EUT : /

E T : o

' Table 1.5m '

0 (] J

: | ma

0

:. Turntable Additional Absorbers ' - .

--------------------------------------------- Filtering &
Switching

SAC 5 Test Setup Configuration 18GHz — 40GHz

Receive

Antenna
] M—p /

EUT

EMI Test
Receiver

Table 1.5m

Turntable
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3.5 EUT Configuration During Test

See individual tests

3.6 EUT Operation Modes

Operation mode Description

Continuous Transmit — Device is set to transmit random data

1 X
continuously

5 Test Mode — Device is controlled by the test equipment using
Bluetooth Test Mode (DUT Mode)

3.7 Deviations from the Test Standard

None
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3.8 Environmental Conditions

3.8.1 Environmental Conditions — CTE System

Environmental Conditions Log - CTE

. Temperature Relative Humidity
Date Time °C) (%)
2020/11/10 07:35 19.7 43 %
2020/11/11 08:10 21.7 36 %

3.8.2 Environmental Conditions — SAC5 (Radiated Emissions)

Environmental Conditions Log — SAC5

Date Time Temr()oecg;ature Relativ?(yl;l)umidity
2020/09/10 09:03 18.7 62 %
2020/09/11 08:16 18.8 58 %
2020/09/14 10:25 18.4 63 %
2020/09/15 07:53 18.6 63 %
2020/09/16 07:33 18.9 65 %
2020/09/17 07:41 19.3 62 %
2020/09/18 08:00 18.6 56 %
2020/09/19 12:20 18.7 65 %
2020/09/20 11:50 20.0 58 %
2020/09/21 07:11 18.4 61 %
2020/09/22 07:18 18.5 61 %
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4. TEST RESULTS
4.1 Test Results — AC Power Line Conducted Emissions (Intentional Transmitter)

4.1.1 AC Power Line Conducted Emissions (Intentional) — Test Summary
Testing performed with device in Bluetooth Low Energy mode. Please see results in corresponding report
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4.2 Test Results — Radiated Emissions (Intentional Transmitter)

4.2.1 Radiated Emissions (Intentional) — Test Summary

Test Specification RSS-GEN 8.9

Test Engineer & Date Joel Efraimsson
Niall Forrester
Sam Ebadeh

Fariborz Abasi

2020.09.10 — 2020.09.22

A002893981-008
A002893981-014
A002893981-016

EUT and Ancillary Equipment IDs
A002893981-001

EUT Operation Mode(s) Continuous Transmit

Bluetooth BDR EDR 3-DH5
(8-DPSK Low / Mid / High channels)

EUT Wireless Configuration(s)

EUT Hardware Configuration(s) Power from USB Charger connected to 12V DC

Overall Result PASS
-

Test Parameter Wireless Configuration Frequency Range Result
Radiated Emissions ng%%?t(g—?)%zlfgiogll\)ﬂﬁi) 9 kHz — 30 MHz PASS
Radiated Emissions Liw%?}?t(g—?)%zggiogll\)ﬂﬁi) 30 MHz — 1 GHz PASS
Radiated Emissions ng%%?t(g_%%zfgﬁog‘aﬂi) 1 GHz - 18 GHz PASS
Radiated Emissions ng%%?t(g_%%zfgﬁog‘aﬂi) 18 GHz — 40 GHz PASS
Radiated Emissions ﬁy%ﬁotggnggfﬁaﬂi) 9 kHz — 30 MHz PASS
Radiated Emissions ﬁy%ﬁotggnggfﬁaﬂi) 30 MHz — 1 GHz PASS
Radiated Emissions I\%‘é’%‘ﬂ_"t(g_%nggfﬁ‘mi) 1 GHz - 18 GHz PASS
Radiated Emissions I\%‘é’%‘ﬂ_"t(g_%nggfﬁ‘mi) 18 GHz — 40 GHz PASS
Radiated Emissions H%ﬁect:%(.)tFSFIEPRSEDZES%Ii/lklusz) 9 kHz — 30 MHz PASS
Radiated Emissions H?&?}eé%?tFS?gPRSEDZZS%?/Iklfz) 30 MHz — 1 GHz PASS
Radiated Emissions H?éﬁeé%?tyséngsEgisgd [:A'Li) 1 GHz - 18 GHz PASS
Radiated Emissions H?éﬁeé%?tyséngsEgisgd [:A'Li) 18 GHz — 40 GHz PASS
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Test mode condition

Bluetooth 3-DH5 Low Channel (2402 MHz)

Antenna orientation

Loop Antenna Parallel to Axis

Sweep frequency

9 kHz — 30 MHz

Standard

FCC part 15 subpart C

EUT

A002893981-001

Ancillary Equipment

A002893981-014, A002893981-008, A002893981-016

12vVDC Power Supply

Test Engineer

Joel Efraimsson

Date: 2020-09-19

Chamber details

Chamber: SAC 5
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0 L?CF%§1535[§15239+M
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Frequency inHz Freatency inHz
PreviewResult 2-PK+ PreviewResult 1-AVG ; ;
- - PreviewResult 1-Pk+ (Crtical_Freqs PK+
* Cfica FeqsP+ Gitca FeqsAVG —— 47CFR 81535 [515.209+200B Ad. 0 3] ¢ Fial ResutPi+
47CFR §15209 [Ad}.to 3m] ¢ Final ResutAVG MaxPeak PKs (Single
Final_Result QPK
Frequency Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.038489 43.10 115.90 72.79 1000.0 0.200 100.0 H 281.0
0.090646 37.99 108.46 70.47 1000.0 0.200 100.0 H 49.0
0.156547 46.50 103.71 57.21 1000.0 9.000 100.0 H 127.0
0.359569 39.05 96.49 57.44 1000.0 9.000 100.0 H 315.0
0.686140 39.08 70.88 31.80 1000.0 9.000 100.0 H 205.0
0.860367 36.85 68.91 32.06 1000.0 9.000 100.0 H 25.0
1.213534 33.36 65.92 32.57 1000.0 9.000 100.0 H 244.0
2.254051 27.00 69.54 42.54 1000.0 9.000 100.0 H 11.0
0.024200 58.81 139.93 81.11 1000.0 0.200 100.0 H 177.0
0.035510 52.23 136.60 84.37 1000.0 0.200 100.0 H 88.0
0.173509 57.16 122.82 65.66 1000.0 9.000 100.0 H -15.0
0.176985 56.50 122.65 66.14 1000.0 9.000 100.0 H -15.0
0.387616 49.84 115.84 66.00 1000.0 9.000 100.0 H 165.0
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Test mode condition

Bluetooth 3-DH5 Low Channel (2402 MHz)

Antenna orientation

Loop Antenna Perpendicular to Axis

Sweep frequency

9 kHz — 30 MHz

Standard

FCC part 15 subpart C

EUT

A002893981-001

Ancillary Equipment

A002893981-014, A002893981-008, A002893981-016

12VDC Power Supply

Test Engineer

Joel Efraimsson

Date: 2020-09-10

Chamber details

Chamber: SAC 5

130 150
i) 140\
100 120 41CFRE1535 515209 +m\
§ 0 I gm
“ 47CFR §15209 [Adj.to 3m] N
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% 20 30 5 100k 22030 50 MM MM M 1M 2 30M 0
% 2030 5 100k 2030 50 M MM M M 2 30M
Frequency inHz
Frequency inHz
PreviewResult 2-PK+ PreviewResult 1-AVG
* (itical_Freqs PK+ (Qitical_Fregs AVG PreviewResult 1-PK+ (Crtical_Freqs PK+
47CFR§15209[Adj.to 3m] ¢ Final ResutAVG — 47CFR§1535(§15.209+200B Adj.to 3m] ¢ Final ResutPK+
Final_Result QPK MaxPeak-PK+ (Single)
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.412532 37.78 95.30 57.52 1000.0 9.000 100.0 H 293.0
0.454120 37.01 94.46 57.45 1000.0 9.000 100.0 H 225.0
0.862689 36.85 68.89 32.03 1000.0 9.000 100.0 H 45.0
1.279231 32.79 65.47 32.67 1000.0 9.000 100.0 H 45.0
1.304476 26.59 65.30 38.71 1000.0 9.000 100.0 H -26.0
2.024761 28.19 69.54 41.35 1000.0 9.000 100.0 H 281.0
0.032572 54.05 137.35 83.29 1000.0 0.200 100.0 H 113.0
0.111037 43.25 126.70 83.45 1000.0 0.200 100.0 H 45.0
0.211161 55.98 121.11 65.13 1000.0 9.000 100.0 H 214.0
0.378736 50.27 116.04 65.76 1000.0 9.000 100.0 H 45.0
0.453435 48.77 114.47 65.71 1000.0 9.000 100.0 H 304.0
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Test mode condition

Bluetooth 3-DH5 Low Channel (2402 MHz)

Antenna orientation

Loop Antenna Parallel to Floor

Sweep frequency

9 kHz — 30 MHz

Standard

FCC part 15 subpart C

EUT

A002893981-001

Ancillary Equipment

A002893981-014, A002893981-008, A002893981-016

12VDC Power Supply

Test Engineer

Joel Efraimsson

Date: 2020-09-20

Chamber details

Chamber: SAC 5

150
140

Level indBuv/m

0

% 0 30 5 100k 2030 50 M MM MM 2 3M
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150
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PreviewResult 2-PK+

+  (ritical_Freqs PK+

Final_ResultQPK

47CFR 15209 Adj 03] +

PreviewResult 1-AVG
(Qitical_Freqs AVG
Final ResutAVG

PreviewResult 1-PK+
— A47CFR§1535[815.209+20dB Adj.to 3m]
MaxPeak-PKt (Single)

Frequency inHz

Qitical_Freqs PK+

¢ Final_ResultPK+

Frequency Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)

0.288434 40.87 98.40 57.53 1000.0 9.000 100.0 H 192.0
0.425139 37.59 95.03 57.44 1000.0 9.000 100.0 H 49.0
0.499746 42.11 73.63 31.52 1000.0 9.000 100.0 H 24.0
0.644387 39.66 71.42 31.76 1000.0 9.000 100.0 H -41.0
0.831191 37.20 69.21 32.01 1000.0 9.000 100.0 H 217.0
1.981348 28.23 69.54 41.32 1000.0 9.000 100.0 H 315.0
0.029016 55.44 138.35 82.91 1000.0 0.200 100.0 H 45.0
0.050834 49.77 133.48 83.71 1000.0 0.200 100.0 H 22.0
0.151032 59.03 124.02 65.00 1000.0 9.000 100.0 H -27.0
0.151891 57.96 123.97 66.02 1000.0 9.000 100.0 H 223.0
0.155086 58.00 123.79 65.80 1000.0 9.000 100.0 H 255.0
0.310024 52.01 117.78 65.77 1000.0 9.000 100.0 H 315.0
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Low Channel 30MHz — 1GHz

Test mode condition | Bluetooth 3-DH5 Low Channel (2402 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 30 MHz — 1 GHz
Standard FCC part 15 subpart C
EUT A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12VDC Power Supply

Test Engineer Niall Forrester Date: 2020-09-16
Chamber details Chamber: SAC 5
80T
707
60 T
47 CFR §15.209 [Adj. t0.3m]
£
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.= 40
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Freauency inHz
PreviewResult 2-AVG PreviewResult 1-PK+
* Critical_Fregs AVG Critical_Freqgs PK+
47 CFR §15.209 [Ad]. to 3m] * Final_Result QPK
Final_Result AVG
Frequency | QuasiPeak | Average Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) | (dBpV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
33.545240 24.21 40.00 15.79 1000.0 120.000 100.0 | V 202.0
74.498000 20.31 40.00 19.69 1000.0 120.000 125.0 | V -4.0
284.013480 28.59 46.02 17.43 1000.0 120.000 125.0 | V -18.0
456.213640 25.88 46.02 20.14 1000.0 120.000 100.0 | H 112.0
462.335600 26.73 46.02 19.29 1000.0 120.000 100.0 | H 112.0
511.511240 24.76 46.02 21.26 1000.0 120.000 2700 | H 112.0
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Low Channel 1GHz — 18GHz

Test mode condition | Bluetooth 3-DH5 Low Channel (2402 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 1 GHz - 18 GHz
Standard FCC part 15 subpart C
EUT A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Niall Forrester Date: 2020-09-14
Chamber details Chamber: SAC 5
80T
1 47 CFR §15.35 [§15.209 +20dB Adj. to 3m]
707
60T
1 »
1S (7 L 4 - 4
S sof ¢ H
=
& 1
©
£ 407
E 4
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| 30"’
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0 + + + + + + + ——t |
1G 2G 3G 4G 5G 6 8 10G 18G
Freauency inHz
Preview Result 2-AVG PreviewResult 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 3m] 47 CFR §15.209 [Adj. to 3m]
* Final_Result PK+ Final Result AVG
Frequency MaxPeak | Average Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBm) (dBuVv/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
2399.979500 37.36 53.98 16.62 1000.0 1000.000 148.0 H -18.0
2483.543500 38.40 53.98 15.58 1000.0 1000.000 147.0 H 155.0
4234.240000 38.70 53.98 15.28 1000.0 1000.000 175.0 \Y 158.0
5372.049000 41.51 53.98 12.47 1000.0 1000.000 175.0 H -18.0
5978.940000 42.90 53.98 11.08 1000.0 1000.000 125.0 \ 280.0
17930.780000 40.80 53.98 13.18 1000.0 1000.000 206.0 Vv 26.0
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Low Channel 18GHz — 40GHz

Test mode condition | Bluetooth 3-DH5 Low Channel (2402 MHz)
Antenna orientation | Horizontal and Vertical
Sweep frequency 18 GHz — 40 GHz
Standard FCC part 15 subpart C
EUT A002893981-001
. . A002893981-014, A002893981-008, A002893981-016
Ancillary Equipment
12vVDC Power Supply
Test Engineer Niall Forrester Date: 2020-09-22
Chamber details Chamber: SAC 5
N7
47.CFR-§15.35[§15.209+20dB-Adj- to-1m]
801
70T
IS
= &
= 60+
=2} #
£ < $ e
© .
z 50
—
40+
30T
20 + + + + + + + + |
18 20 25 30 35 40
Freauency in GHz
PreviewResult 2-AVG PreviewResult 1-PK+
* Critical_Freqgs AVG Critical_Freqs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 1m] 47 CFR 815.209 [Adj. to 1m]
L 4 Final_Result PK+ Final Result AVG
Frequency MaxPeak | Average Limit Margin Meas. Bandwidth | Height | Pol Azimuth
(MHz) (dBpV/m) | (dBpV/im) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)
19244.026000 54.15 83.52 29.37 1000.0 1000.000 155.0 | H 116.0
19352.844000 - 41.11 63.52 22.41 1000.0 1000.000 155.0 | H 98.0
22025.350000 - 44.97 63.52 18.55 1000.0 1000.000 155.0 | H 312.0
22030.103000 57.72 83.52 25.80 1000.0 1000.000 155.0 | H 162.0
26259.291000 63.16 83.52 20.36 1000.0 1000.000 155.0 | V 338.0
26470.876000 - 50.48 63.52 13.04 1000.0 1000.000 155.0 | H 128.0
30474.559000 - 38.89 63.52 24.63 1000.0 1000.000 155.0 | V 292.0
34098.534000 - 40.37 63.52 23.15 1000.0 1000.000 155.0 | V 158.0
34103.064000 53.15 83.52 30.37 1000.0 1000.000 155.0 | H 306.0
34103.551000 53.96 83.52 29.56 1000.0 1000.000 155.0 | H 308.0
35068.704000 52.94 83.52 30.58 1000.0 1000.000 155.0 | H 52.0
35103.742000 - 39.91 63.52 23.62 1000.0 1000.000 155.0 | V 308.0
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Test mode condition

Bluetooth 3-DH5 Mid Channel (2440 MHz)

Antenna orientation

Loop Antenna Parallel to Axis

Sweep frequency

9 kHz — 30 MHz

Standard

FCC part 15 subpart C

EUT

A002893981-001

Ancillary Equipment

12vVDC Power Supply

A002893981-014, A002893981-008, A002893981-016

Test Engineer

Joel Efraimsson

Date: 2020-09-19

Chamber details

Chamber: SAC 5
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£ 100 100
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% 030 5% 100k 220300 5% M MM M OIM 20 3WM 0 —+— g —— t —— t —
. % 2030 5 100k 20300 50 M MM M 1M 20 3WM
Frequency inHz
Frequency inHz
PreviewResult 2-PK+ PreviewResult 1-AVG
+ (rical_FreqsPK+ Qiical_Fregs AVG PreviewResult 1-Pk+ (Qitical_Freqs PK+
47CFR §15209[Adj. o 3m] ¢ Final ResutAVG — 47CFR§1535[§15.209+20dB Adj. o 3m] ¢ Final ResutPK+
Final_Result QPK MaxPeak-PK+ (Single)
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.062740 37.95 111.65 73.70 1000.0 0.200 100.0 H 89.0
0.157159 46.49 103.68 57.19 1000.0 9.000 100.0 H 281.0
0.187660 44.99 102.14 57.15 1000.0 9.000 100.0 H 315.0
0.325363 39.85 97.36 57.50 1000.0 9.000 100.0 H 256.0
0.497245 42.14 73.67 31.54 1000.0 9.000 100.0 H 76.0
0.678973 39.10 70.97 31.87 1000.0 9.000 100.0 H 101.0
0.929022 36.12 68.24 32.12 1000.0 9.000 100.0 H 49.0
1.998891 28.10 69.54 41.44 1000.0 9.000 100.0 H 217.0
0.029066 55.41 138.34 82.93 1000.0 0.200 100.0 H 315.0
0.061561 47.98 131.82 83.84 1000.0 0.200 100.0 H 225.0
0.152674 58.34 123.93 65.58 1000.0 9.000 100.0 H 113.0
0.153421 58.51 123.89 65.38 1000.0 9.000 100.0 H 313.0
0.157477 57.43 123.66 66.23 1000.0 9.000 100.0 H 124.0
0.261873 53.43 119.24 65.82 1000.0 9.000 100.0 H 223.0
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Mid Channel 9kHz — 30MHz —Perpendicular to Axis

Test mode condition | Bluetooth 3-DH5 Mid Channel (2440 MHz)

Antenna orientation | Loop Antenna Perpendicular to Axis

Sweep frequency

9 kHz — 30 MHz

Standard

FCC part 15 subpart C

EUT

A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Fariborz Abasi Date: 2020-09-10

Chamber details Chamber: SAC 5
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PreviewResult 2-Pk+
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PreviewResult 1-AVG
Crifical_Freqs AVG

Frequency inHz

ATCRRYS20(Ad 0 3] ¢ Fine ResutAVG PreviewResult 1-PK+ (rical_Freqs PK+
Fire Resut PK ——  JICRRS1535 5152002008 Ad. o ¢ Firel ResutPi+
Frequency Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)

0.157317 46.51 103.67 57.16 1000.0 9.000 100.0 H 225.0
0.282643 41.07 98.58 57.51 1000.0 9.000 100.0 H 216.0
0.519330 41.80 73.30 31.49 1000.0 9.000 100.0 H 49.0
0.596254 40.23 72.10 31.87 1000.0 9.000 100.0 H 101.0
0.736758 38.51 70.26 31.75 1000.0 9.000 100.0 H 315.0
2.110271 27.68 69.54 41.86 1000.0 9.000 100.0 H 45.0
0.032660 53.27 137.32 84.06 1000.0 0.200 100.0 H 191.0
0.112017 42.57 126.62 84.05 1000.0 0.200 100.0 H 135.0
0.312876 51.53 117.70 66.17 1000.0 9.000 100.0 H 223.0
0.403025 49.69 115.50 65.81 1000.0 9.000 100.0 H 75.0
0.414743 49.09 115.25 66.16 1000.0 9.000 100.0 H 223.0

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
Mail: info@se.tuv.com - Web: www.tuv.com



Prifbericht — Produkte
Test Report — Products

Prufbericht-Nr.: / Test Report No.:

60412010-002

Mid Channel 9kHz — 30MHz —Parallel to Floor

A TUVRheinland®

Seite 27 von 57
Page 27 of 57

Test mode condition

Bluetooth 3-DH5 Mid Channel (2440 MHz)

Antenna orientation

Loop Antenna Parallel to Floor

Sweep frequency 9 kHz — 30 MHz
Standard FCC part 15 subpart C
EUT A002893981-001

Ancillary Equipment

A002893981-014, A002893981-008, A002893981-016

12vVDC Power Supply

Test Engineer

Joel Efraimsson

Date: 2020-09-20

Chamber details

Chamber: SAC 5

47CFR §15.35 [815.209+20dB Ad]. 0

£ g 10
; 3
2 2w
= £
:
- 4 ﬁ o 4 ¢ 4
) A v, ’
" 4|
2
20
% 0 30 5 100k 2030 50 MMM 5SM M 2 3M 0 —— y —t+— ' —— y —
. % 2 3% 5 00k 2200300 50 MMM M 1M 20 3M
Frequency inHz
Frequency inHz
PreviewResult 2-PK+ PreviewResult 1-AVG
+  (ifical_Freqs PK+ Crifcal_Freqs AVG PreviewResutt 1-PK+ (Crtical_Freqs PK+
47CFR §15209 [Ad}.to 3m] ¢ Final ResutAVG — 47CFR§1535[§15.209+20B Adj. to 3m] ¢ Final ResutPK+
Final_Result QPK MaxPeak-PK+ (Single)
Frequency Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.098494 37.03 107.74 70.70 1000.0 0.200 100.0 H -13.0
0.360813 38.90 96.46 57.56 1000.0 9.000 100.0 H 315.0
0.398117 38.09 95.60 57.52 1000.0 9.000 100.0 H 179.0
0.436571 37.33 94.80 57.47 1000.0 9.000 100.0 H -45.0
0.520589 41.78 73.27 31.49 1000.0 9.000 100.0 H 281.0
2.206200 27.06 69.54 42.48 1000.0 9.000 100.0 H -41.0
0.030355 55.21 137.96 82.75 1000.0 0.200 100.0 H 23.0
0.050031 49.85 133.62 83.77 1000.0 0.200 100.0 H 88.0
0.089534 44.57 128.56 83.99 1000.0 0.200 100.0 H -14.0
0.164550 57.79 123.28 65.48 1000.0 9.000 100.0 H 243.0
0.260282 53.29 119.30 66.01 1000.0 9.000 100.0 H 135.0
0.443453 --- --- 49.24 114.67 65.42 1000.0 9.000 100.0 H 225.0
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Mid Channel 30MHz — 1GHz

Test mode condition | Bluetooth 3-DH5 Mid Channel (2440 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 30 MHz — 1 GHz
Standard FCC part 15 subpart C
EUT A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Niall Forrester Date: 2020-09-17
Chamber details Chamber: SAC 5
80T
70T
60 T
c I 47 CFR §15.209 [Adj. 10.3m]
S so0f
=
foa) I
=]
£ 40
E) -+
% so7 o
1 * * *
201" ® *
0T
0]
30M 50 60 80 100M 200 300 400 500 800 1G
Freauency inHz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.209 [Adj. to 3m] 4 Final_Result QPK
Final_Result AVG MaxPeak-PK+ (Single)
+ QuasiPeak-QPK (Single) Average-AVG (Single)
Frequency | QuasiPeak | Average Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
33.316680 20.73 40.00 19.27 1000.0 120.000 108.0 | V 109.0
79.787520 19.71 40.00 20.29 1000.0 120.000 125.0 | V 322.0
250.213160 24.50 46.02 21.52 1000.0 120.000 108.0 | H 292.0
299.718600 25.38 46.02 20.64 1000.0 120.000 100.0 | V 72.0
486.910200 27.13 46.02 18.89 1000.0 120.000 133.0 | V 22.0
514.545240 25.10 46.02 20.92 1000.0 120.000 233.0 | H 72.0
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Mid Channel 1GHz - 18GHz

Test mode condition | Bluetooth 3-DH5 Mid Channel (2440 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 1 GHz - 18 GHz
Standard FCC part 15 subpart C
EUT A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Niall Forrester Date: 2020-09-15
Chamber details Chamber: SAC 5
80T
1 47 CFR §15.35 [§15.209 +20dB Adj. to 3m]
70T
60+
1 4 +
T  ——
& *
©
£ 407
T>J 4
3 30]l
207
10T
0 + + + + + + + + + 1
1G 2G 3G 4G 5G 6 8 10G 18G
Freauency inHz
PreviewResult 2-AVG PreviewResult 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.35 [§15.209 +20dB Adij. to 3m] 47 CFR §15.209 [Adj. to 3m]
* Final_Result PK+ Final_Result AVG
Frequency MaxPeak | Average Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBm) (dBuVv/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
2399.963064 36.23 53.98 17.75 1000.0 1000.000 112.0 H 112.0
2483.525258 38.49 53.98 15.49 1000.0 1000.000 125.0 \ 68.0
4204.818000 38.69 53.98 15.29 1000.0 1000.000 177.0 H 116.0
5985.162000 55.86 73.98 18.12 1000.0 1000.000 210.0 \ 290.0
5988.140000 42.76 53.98 11.22 1000.0 1000.000 112.0 H 112.0
17991.665000 40.84 53.98 13.14 1000.0 1000.000 100.0 Vv 10.0
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Mid Channel 18GHz — 40GHz

Test mode condition | Bluetooth 3-DH5 Mid Channel (2440 MHz)
Antenna orientation | Horizontal and Vertical
Sweep frequency 18 GHz — 40 GHz
Standard FCC part 15 subpart C
EUT A002893981-001
. . A002893981-014, A002893981-008, A002893981-016
Ancillary Equipment
12vVDC Power Supply
Test Engineer Niall Forrester Date: 2020-09-22
Chamber details Chamber: SAC 5
NOT
47.CFR §15.35 [§15.209 +20dB Adj. to-1m]
80T
707
£
> &
= 60+
=) *
£ 4 & &
2 501
e
40+
30T
20 ' ' ' ' ' ' ' ' !
18 20 25 30 35 40
Freauency in GHz
PreviewResult 2-AVG PreviewResult 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 1m] 47 CFR §15.209 [Adj. to 1m)]
* Final_Result PK+ Final Result AVG
Frequency MaxPeak | Average Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) | (dBpV/im) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)
18840.381000 54.00 83.52 29.52 1000.0 1000.000 155.0 | V 202.0
18878.111000 40.76 63.52 22.76 1000.0 1000.000 1550 | V 262.0
22005.023000 44.86 63.52 18.67 1000.0 1000.000 1550 | V 158.0
22049.380000 57.77 83.52 25.75 1000.0 1000.000 1550 | H 8.0
22053.611000 57.43 83.52 26.09 1000.0 1000.000 155.0 | H -8.0
26409.917000 62.46 83.52 21.07 1000.0 1000.000 155.0 | V 102.0
26499.821080 50.65 63.52 12.87 1000.0 1000.000 155.0 | H 322.0
26886.526000 39.61 63.52 23.91 1000.0 1000.000 1550 | H 338.0
34091.594000 52.86 83.52 30.66 1000.0 1000.000 1550 | V 156.0
34125.553000 39.85 63.52 23.67 1000.0 1000.000 1550 | V 232.0
35096.169000 40.01 63.52 23.51 1000.0 1000.000 155.0 | V 188.0
35132.372000 53.28 83.52 30.24 1000.0 1000.000 155.0 | H 338.0
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High Channel 9kHz — 30MHz —Parallel to Axis

Test mode condition | Bluetooth 3-DH5 High Channel (2480 MHz)

Antenna orientation | Loop Antenna Parallel to Axis

Sweep frequency 9 kHz — 30 MHz
Standard FCC part 15 subpart C
EUT A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Joel Efraimsson Date: 2020-09-19

Chamber details Chamber: SAC 5

150 150

" " \
10 47CFR 81535 [§15.209-+20d8 Ad] D5

100

47CFR 815209

Level indBuv/m
=]
Level indBupv/m
S

: © B
0 " fy , ’
+ &
2
20
0
% 030 5 00k 2030 50 M MM M 1M 20 M 0 et t et t et t —
) % 20 30 5 100k 20030 50 M MM MM 20 M
Frequency inHz
Frequency inHz
PreviewResult -PK+ PreviewResut 1-AVG
*  (rical_Freqs PK+ (Qitical_Freqs AVG PreviewResult 1-Pk+ (Crtical_Freqs PK+
47CFR 815209 Ad}.to 3] ¢ Final ResutAVG — 47CFR§1535[§15.209+20dB Adj. o 3] ¢ Final_ResultPK+
Final_Resut QPK MaxPeak-PKt (Single)

Frequency Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) | (dBpVv/m) (dB) Time (kHz) (cm) (deg)
(ms)

0.213188 43.85 101.03 57.18 1000.0 9.000 100.0 H 217.0
0.279792 41.11 98.67 57.56 1000.0 9.000 100.0 H 195.0
0.542385 41.46 72.92 31.46 1000.0 9.000 100.0 H 229.0
0.790351 37.70 69.65 31.95 1000.0 9.000 100.0 H 101.0
1.004446 35.41 67.57 32.16 1000.0 9.000 100.0 H 139.0
2.062888 27.75 69.54 41.79 1000.0 9.000 100.0 H 135.0
0.025030 54.63 139.64 85.00 1000.0 0.200 100.0 H 202.0
0.118174 43.18 126.15 82.97 1000.0 0.200 100.0 H 135.0
0.150455 58.31 124.06 65.75 1000.0 9.000 100.0 H -45.0
0.167061 57.48 123.15 65.67 1000.0 9.000 100.0 H 135.0
0.185440 57.29 122.24 64.95 1000.0 9.000 100.0 H 225.0
0.439766 49.42 114.74 65.32 1000.0 9.000 100.0 H 100.0
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High Channel 9kHz — 30MHz —Perpendicular to Axis

Test mode condition | Bluetooth 3-DH5 High Channel (2480 MHz)

Antenna orientation | Loop Antenna Perpendicular to Axis

Sweep frequency

9 kHz — 30 MHz

Standard

FCC part 15 subpart C

EUT

A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Fariborz Abasi Date: 2020-09-10

Chamber details Chamber: SAC 5

150 150
1 140\
0
W gorrets %520 m\
100
§ g 10
31 <
i >
o & 1
£ 47CFRE15209Ad 2w
0 £
9 (3
¢ \ - ¢
© b . L33 0
+
I}
20
2
% 0 D 5N Wk 220030 50 MMM M OIM 20 30M
0 — ; ; ;
Freauency iz % 2D D K 00 K M MM N 1M 2
PreviewResult 2-Pk+ PreviewResult 1-AVG Frequency inHz
+  (itical_Freqs PK+ (Crifical_Freqs AVG
47CFR §15209Adj. o 3m] ¢ Final ResutAVG PreviewResult 1-PK+ Critical_Freqs PK+
Final_Resuit PK — 47CFR§1535[815.209+20dB Adj.to 3] ¢ Final ResutPK+
Frequency Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/im) | (dBpV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.184941 4511 102.26 57.15 1000.0 9.000 100.0 H 11.0
0.351662 39.20 96.68 57.48 1000.0 9.000 100.0 H 45.0
0.578036 40.56 72.37 31.80 1000.0 9.000 100.0 H 135.0
1.264794 32.79 65.56 32.78 1000.0 9.000 100.0 H 45.0
1.373618 32.03 64.85 32.82 1000.0 9.000 100.0 H 271.0
1.987784 28.28 69.54 41.26 1000.0 9.000 100.0 H 23.0
0.031350 53.95 137.68 83.73 1000.0 0.200 100.0 H 43.0
0.036033 53.19 136.47 83.28 1000.0 0.200 100.0 H 243.0
0.151841 58.55 123.98 65.43 1000.0 9.000 100.0 H 165.0
0.187356 56.58 122.15 65.57 1000.0 9.000 100.0 H 315.0
0.268436 52.76 119.03 66.26 1000.0 9.000 100.0 H 10.0
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Test mode condition

Bluetooth 3-DH5 High Channel (2480 MHz)

Antenna orientation

Loop Antenna Parallel to Floor

Sweep frequency

9 kHz — 30 MHz

Standard

FCC part 15 subpart C

EUT

A002893981-001

Ancillary Equipment

A002893981-014, A002893981-008, A002893981-016
12vVDC Power Supply

Test Engineer

Joel Efraimsson

Date: 2020-09-20

Chamber details

Chamber: SAC 5

150
140

150
o \

0 D7 oSS [§15‘209+m\
£ 100 100
T ]
€ 47CFR§15209 Ad]. o 3 T ¥
¢ z
0 » *y ) $ i (3 4
]
2
20
% 2030 5 100k 20300 50 M MM M M 20 3WM 0
. % 2030 5 100k 2030 50 M MM M 1M 20 30M
Frequency inHz
Frequency inHz
PreviewResult 2-PK+ PreviewResult 1-AVG
+ (itcal_Freqs PK+ (Qitical_Freqs AVG PreviewResult 1-PK+ (Qrtical_Freqs PK+
47CFR§15209[Adj.to 3m] ¢ Final ResutAVG — 47CFR §1535[§15.209+20dB Adj. o 3m] ¢ Final_ResutPK+
Final_ResultQPK MaxPeak-PKt (Single)
Frequency Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height Pol Azimuth
(MHz) (dBuVv/m) | (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.151894 46.76 == 103.97 57.21 1000.0 9.000 100.0 H 127.0
0.168422 45.86 === 103.08 57.22 1000.0 9.000 100.0 H 179.0
0.544502 41.25 72.88 31.64 1000.0 9.000 100.0 H 45.0
0.642363 39.66 71.45 31.79 1000.0 9.000 100.0 H -41.0
0.982479 35.76 67.76 31.99 1000.0 9.000 100.0 H 225.0
2.072711 27.75 69.54 41.79 1000.0 9.000 100.0 H 45.0
0.034110 - 52.55 136.95 84.40 1000.0 0.200 100.0 H 293.0
0.060045 - 47.73 132.04 84.30 1000.0 0.200 100.0 H 124.0
0.171089 - 57.21 122.94 65.73 1000.0 9.000 100.0 H 229.0
0.325216 - 51.58 117.36 65.79 1000.0 9.000 100.0 H 243.0
0.417333 --- 49.49 115.20 65.71 1000.0 9.000 100.0 H 255.0
0.430015 - 48.95 114.94 65.99 1000.0 9.000 100.0 H 139.0
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Test mode condition | Bluetooth 3-DH5 High Channel (2480 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 30 MHz — 1 GHz
Standard FCC part 15 subpart C
EUT A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Sam Ebadeh Date: 2020-09-17
Chamber details Chamber: SAC 5
80 T
70
60 i
K 47CFR815.209[ Adj..10.3m]
£ 5071
S L | |
= ]
o 40
© -
k=
T 30T
3 »
20
10
o+ + +—t—t + + + + + +—t—t 1
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Preview Result 2-AVG PreviewResult 1-PK+
% Critical_Fregs AVG Critical_FreqsPK+
47CFRE815.209[ Adj. to 3m] 2 Final_Result QP K
Final_Result AMG
Frequency | QuasiPeak | Average Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
33.316680 20.73 40.00 19.27 1000.0 120.000 108.0 | V 109.0
79.787520 19.71 40.00 20.29 1000.0 120.000 125.0 | V 322.0
250.213160 24.50 46.02 21.52 1000.0 120.000 108.0 | H 292.0
299.718600 25.38 46.02 20.64 1000.0 120.000 100.0 | V 72.0
486.910200 27.13 46.02 18.89 1000.0 120.000 133.0 | V 22.0
514.545240 25.10 46.02 20.92 1000.0 120.000 233.0 | H 72.0
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High Channel 1GHz — 18GHz

Test mode condition | Bluetooth 3-DH5 High Channel (2480 MHz)
Antenna orientation | Horizontal and Vertical
Sweep frequency 1 GHz - 18 GHz
Standard FCC part 15 subpart C
EUT A002893981-001
; ) A002893981-014, A002893981-008, A002893981-016
Ancillary Equipment
12vDC Power Supply
Test Engineer Niall Forrester Date: 2020-09-14
Chamber details Chamber: SAC 5
——— I
80T
47 CFR §15.35 [§15.209 +20dB Adj. to 3m]
701
601
¢
+ *
S ¢ 4
S 50T .
3
g |
©
£ 407 *
E 4
&
4 307
20T
101
0 + + + + + + ———+ |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency inHz
PreviewResult 2-AVG PreviewResult 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 3m| 47 CFR §15.209 [Adj. to 3m]
* Final_Result PK+ Final Result AVG
Frequency MaxPeak | Average Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBm) (dBpVv/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
2399.934336 36.16 53.98 17.82 1000.0 1000.000 175.0 Vv 162.0
2483.518744 38.58 53.98 15.40 1000.0 1000.000 125.0 H 68.0
2483.556500 38.42 53.98 15.56 1000.0 1000.000 140.0 v 116.0
5637.912000 54.87 73.98 19.10 1000.0 1000.000 170.0 H 338.0
5977.507000 56.29 73.98 17.69 1000.0 1000.000 177.0 v 292.0
17932.523000 | 53.99 73.98 19.99 1000.0 1000.000 175.0 Vv 338.0
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High Channel 18GHz — 40GHz

Test mode condition | Bluetooth 3-DH5 High Channel (2480 MHz)
Antenna orientation | Horizontal and Vertical
Sweep frequency 18 GHz — 40 GHz
Standard FCC part 15 subpart C
EUT A002893981-001
; ) A002893981-014, A002893981-008, A002893981-016
Ancillary Equipment
12VDC Power Supply
Test Engineer Niall Forrester Date: 2020-09-22
Chamber details Chamber: SAC 5
——— I
90T
47.CFR §15.35 [§15.209 +20d B -Adj to-1m]
g0
70
S
S *
= 60+
a &
£ * P *
© 4
g 50
a0+
307
20 ' ' ' ' ' ' ' ' !
18 20 25 30 35 40
Freauency in GHz
PreviewResult 2-AVG PreviewResult 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 1m] 47 CFR §15.209 [Adj. to 1m]
* Final_Result PK+ Final_Result AVG
Frequency MaxPeak | Average Limit Margin Meas. Bandwidth | Height | Pol Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) (dB) Time (kHz) (cm) (deg)
(ms)
19303.561000 54.19 83.52 29.33 1000.0 1000.000 | 155.0 | V 202.0
19338.907000 41.29 63.52 22.23 1000.0 1000.000 | 155.0 | V 262.0
22003.931000 57.99 83.52 25.54 1000.0 1000.000 | 155.0 | V 202.0
22004.002000 44.88 63.52 18.64 1000.0 1000.000 | 155.0 | V 142.0
22007.774000 58.14 83.52 25.38 1000.0 1000.000 | 155.0 | V 206.0
26279.334000 63.25 83.52 20.27 1000.0 1000.000 | 155.0 | V 142.0
26498.477500 49.99 63.52 13.54 1000.0 1000.000 | 155.0 | V 68.0
34100.890000 40.38 63.52 23.14 1000.0 1000.000 | 155.0 | V 22.0
34107.879000 40.18 63.52 23.34 1000.0 1000.000 | 155.0 | V 22.0
34126.928000 53.39 83.52 30.13 1000.0 1000.000 | 155.0 | H 86.0
35109.185000 39.88 63.52 23.64 1000.0 1000.000 | 155.0 | V 27.0
38976.228000 54.34 83.52 29.18 1000.0 1000.000 | 155.0 | H 146.0
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4.3 Test Results — Out of Band Emissions

4.3.1 Out of Band Emissions — Test Summary

Test Specification RSS-247 5.5

Test Engineer & Date Niall Forrester 2020.11.10

EUT and Ancillary Equipment IDs A002893981-002

EUT Operation Mode(s) Test Mode

EUT Wireless Configuration(s) Bluetooth BDR DER (See below for details)

EUT Hardware Configuration(s) Power from lab power supply via modified USB cable
Overall Result PASS

-
Test Parameter Wireless Configuration 'I(';(BPr\;v)r II\_/I\?Ia(Zlgri(; (Iaiénn:{) Result
?;c;‘:\;loﬁjfr;ésgﬂg B'”et(‘(’;g‘sfasp's:?g)')""r’ 465 | -5061 |-15.35| PASS
e | o b | 300 | 5030 | 1700 | paSs
Spurous Emissions | Blueloolh BOREDRSDHS | 301 | 5034 | 1019 | pass
e | oy | 322 | 5026 | 1678 | paSs
s | o oo | 90 | 19 | a6 | pass
s Eniions | Suonsoneonzone | 210 | soon | a7so | eass
o e | e ooy | 194 | 4855|1806 | pass
e e | oo oy | 146 | 5029|1854 | pass
o Epiions | ol con Eor o | e | o5 | ans2 | pass
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REW 100 kHz Marker 3 [T1 ]
VBW 300 kHz ~45.55 dBm
Ref 23 dEm Att 10 dB SWT 2.5 = 24.929251667 cHz
-0 Markgr 1 [T1
4.08 dBm
2.479557000 cHz
10 Marlodr iz
-54.38 dBm
LCEIH] v 145.670333333 Moz
-
10

Dl -18.1 dBm

F-20

—-30
SWER 30 off 30

--40

--50

-60

Start 30 MH=z 2.497 GHz/

Date: 10.NOV.2020 21:49:50

Stop 25 GHz
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Test Results — Band Edge Compliance (Authorized Band)

Band Edge Compliance (Authorized Band) — Test Summary

Test Specification RSS-2475.5

Test Engineer & Date Niall Forrester 2020.11.10

EUT and Ancillary Equipment IDs A002893981-002

EUT Operation Mode(s) Test Mode

EUT Wireless Configuration(s) Bluetooth BDR DER (See below for details)

EUT Hardware Configuration(s) Power from lab power supply via modified USB cable

Overall Result PASS

|
Test Parameter Wireless Configuration L';A\?:;S(LérBeri) (Iaiénr:) Result

Eresore i Sandlue | Sheleel SRRELSOS | anoo | aran | pass
e | o e pomzo®™ | o0 | a7 | pass
g e | e ey | eo |t | pass
(A, Band— Low Edge) | Low Ch. (GRSK 2d02 iy | 9239 | 1679 | PASS
Enisoreaibariciae | Bueconsoneonso | som | a6 | pass
e e | e e | o132 | asao | pass
e e | e vomig | 9133 | 1902 | pass
et coe | el BRREDRSONS | saae | 1001 | pass
Gsarstomdtioe | Mool SR EoRDMe | 25 | amas | eass
e i e s | 502 | 1838 | pass
G oandcdas | puewonoon onsos | seor | anse | pass
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4.4.2 Band Edge Compliance (Authorized Band) — Test Details (Worst Case Plot)

REW 100 kHz Marker 3 [T1 ]
VBW 300 kHz —47.09 dBm
Ref 23 dBEm Att 20 dB SWT 15 ms 2.398064000 cHz
-0 Markgr 1 [T1
1.77 dBm
2.4070484000 GHz
10 LY R P ikl |
1 -54.94 dBm
LCEIH] 2.400000000 cHz
-0
10 | I ] i
Dl -17.4 dBm
I
L _-p I | | | '
—-30
EE 200 of 200
L L N
E
v
_,5 T
-0
—-70 i =
Fl
Start 2.39 GHz 2 MHz/ Stop 2.41 GHz

Date: 10.NOV.2020 21:15:59
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4.5 Test Results — Band Edge Compliance (Restricted Band)

45.1 Band Edge Compliance (Restricted Band) — Test Summary

Test Specification RSS-2475.5
RSS-GEN 8.10
Test Engineer & Date Niall Forrester 2020.09.14
EUT and Ancillary Equipment IDs A002893981-008
A002893981-001 A002893981-014
A002893981-016
EUT Operation Mode(s) Continuous Transmit
EUT Wireless Configuration(s) Bluetooth BDR EDR 3-DH5
(8-DPSK Low and High channels)
EUT Hardware Configuration(s) Power from USB Charger connected to 12V DC
Overall Result PASS
|
Test Parameter Wireless Configuration Result*
Emissions at Band Edge Bluetooth BDR EDR 3-DH5 PASS
(Rest. Band — Low Edge) Low Ch. (8-DPSK 2402 MHz)
Emissions at Band Edge Bluetooth BDR EDR 3-DH5 PASS
(Rest. Band — High Edge) High Ch. (8-DPSK 2480 MHz)

* For detailed measurements, see tables and graphs in sections below
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45.2 Band Edge Compliance (Restricted Band) — Test Details
Restricted Band — Low Edge

Antenna orientation Horizontal and vertical

Sweep frequency 1 GHz — 18 GHz Lower Band Edge

Standard 47 CFR Part 15 subpart C
EUT A002893981-001

A002893981-014, A002893981-008, A002893981-016

Ancillary Equipment
12vVDC Power Supply

Test Engineer Niall Forrester Date: 2020.09.14
Chamber details Chamber: SAC 5
110
100
90 L 4
£
Z 80 :
m 47 CFR 815.35.[815.209 - ISM2400 +20dB Adj.to 3m]
= 70
o)
& 60 * # *
-
50
40
30+ . . . . . !
2200 2300 2320 2340 2360 2380 2400 2420 2440 2450

Freauency in MHz

Preview Result 2-AVG
Preview Result 1-PK+

* Critical_Freqs AVG
Critical_Freqgs PK+

— 47 CFR 8§15.35[815.209 - ISM2400 +20dB Adj.to 3m]

47 CFR §15.209 - ISM2400 [Adj. to 3m]

* Final_Result PK+
Final_ResultAVG

Frequency MaxPeak Average Limit Margin Meas. Bandwidth | Height Pol Azimuth
(MHz) (dBpV/m) | (dBpV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
2347.120000 59.52 73.98 14.45 1000.0 1000.000 101.0 \ 264.0
2390.000000 44.45 53.98 9.53 1000.0 1000.000 159.0 \ 31.0
2390.000000 59.38 73.98 14.60 1000.0 1000.000 181.0 \ 178.0
2400.000000 44.57 1000.0 1000.000 145.0 \ 240.0
2400.000000 59.86 1000.0 1000.000 182.0 \ 0.0
2402.000000 86.33 1000.0 1000.000 100.0 Vv 291.0
2402.000000 92.06 1000.0 1000.000 101.0 \ 301.0
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Restricted Band — High Edge

Test mode condition

Bluetooth BDR EDR 3-DH5 High Channel (2480 MHz)
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Antenna orientation

Horizontal and vertical

Sweep frequency

1 GHz - 18 GHz Upper Band Edge

Standard

47 CFR Part 15 subpart C

EUT

A002893981-001

Ancillary Equipment

A002893981-014, A002893981-008, A002893981-016
12VDC Power Supply

Test Engineer

Niall Forrester Date: 2020.09.14

Chamber details

Chamber: SAC 5

— |
1107
100
901 ’
g 4
2 801 .
& | 47 CFR §15.35 [§15.209 - ISM2400 +20dB Adj.to 3m]
Z 707
= ]
& 601 &
- +4
501
401
30 t t t t t t t 1
2450 2460 2470 2480 2490 2500
Freauency in MHz
PreviewResult 2-AVG
PreviewResult 1-PK+
* Critical_Freqs AVG
Critical_Freqs PK+
— 47CFR 815.35[815.209 - ISM2400 +20dB Adj. to 3m]
47 CFR §15.209 - ISM2400 [Adj. to 3m]
* Final_Result PK+
Final_ResultAVG
Frequency MaxPeak Average Limit Margin Meas. Bandwidth | Height Pol Azimuth
(MHz) (dBpV/m) | (dBpV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
2480.000000 88.76 1000.0 1000.000 100.0 \Y 290.0
2480.005000 92.29 1000.0 1000.000 100.0 \ 290.0
2483.500000 45.27 53.98 8.71 1000.0 1000.000 101.0 \Y 277.0
2483.500000 60.36 73.98 13.62 1000.0 1000.000 122.0 \Y 204.0
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4.6 Test Results —99% Emission Bandwidth

4.6.1 99% Bandwidth — Test Summary

Test Specification RSS-247 5.1 (a)
RSS-GEN 6.7
Test Engineer & Date Niall Forrester 2020.11.10
EUT and Ancillary Equipment IDs A002893981-002
EUT Operation Mode(s) Test Mode
EUT Wireless Configuration(s) Bluetooth BDR DER (See below for details)
EUT Hardware Configuration(s) Power from lab power supply via modified USB cable
Overall Result PASS

Test Parameter Wireless Configuration Ba?fl_\ivzl)dth Llr(nkltHZ/)lax Result

. Bluetooth BDR EDR DH5
0,
99% Bandwidth Low Ch. (GFSK 2402 MHz) 904.80 2000.0 PASS

. Bluetooth BDR EDR 2-DH5
0
99% Bandwidth Low Ch. (11/4-DQPSK 2402 MHz) 1216.80 2000.0 PASS

. Bluetooth BDR EDR 3-DH5
0
99% Bandwidth Low Ch. (8-DPSK 2402 MHz) 1219.20 2000.0 PASS

. Bluetooth BDR EDR DH5
0,
99% Bandwidth Mid Ch. (GFSK 2441 MHz2) 892.80 2000.0 PASS

. Bluetooth BDR EDR 2-DH5
0,
99% Bandwidth Mid Ch. (T1/4-DQPSK 2441 MHz) 1214.40 2000.0 PASS

. Bluetooth BDR EDR 3-DH5
0
99% Bandwidth Mid Ch. (8-DPSK 2441 MHz) 1327.20 2000.0 PASS

. Bluetooth BDR EDR DH5
0,
99% Bandwidth High Ch. (GESK 2480 MHz) 890.40 2000.0 PASS

. Bluetooth BDR EDR 2-DH5
0,
99% Bandwidth High Ch. (T1/4-DQPSK 2480 MHz) 1212.00 2000.0 PASS

. Bluetooth BDR EDR 3-DH5
0,
99% Bandwidth High Ch. (8-DPSK 2480 MHz2) 1341.60 2000.0 PASS
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4.6.2 99% Bandwidth — Test Details (Example Plot)

RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -0.09 dBm
Ref 23 dBm Att 25 dB SWT 15 ms 2.480158400 GHz
L o) OoBwW [1.212000000 MH=z
Temp (1 [T1 OFW]
-14.55 dBm
—10 47040 ATAN b

Temp (2 [T1 OFW]
-14.47 dBm

1
- A J
M BEIEACACEN JSAUAVARRCIS Y
J{f‘fﬁﬂ\ qw\f\ﬂ

E!!
S L
T

—-10

F-20

—-30
SWER 200 off Qo

--60

--70

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 10.NOV.2020 18:43:05

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
Mail: info@se.tuv.com - Web: www.tuv.com



Prifbericht — Produkte

Test Report — Products

Prufbericht-Nr.: / Test Report No.:

60412010-002

A TUVRheinland®

4.7 Test Results — Carrier (Hopping Channel) Separation

4.7.1

Carrier (Hopping Channel) Separation — Test Summary
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Test Specification

RSS-247 5.1 (b)

Test Engineer & Date

Niall Forrester

2020.11.10

EUT and Ancillary Equipment IDs

A002893981-002

EUT Operation Mode(s)

Test Mode

EUT Wireless Configuration(s)

Bluetooth BDR DER (See below for details)

EUT Hardware Configuration(s)

Power from lab power supply via modified USB cable

Overall Result

PASS

Separation

Limit Min

Separation 2440-2443MHz

(8-DPSK Hopping)

Test Parameter Wireless Configuration (kH2) (kH2) Result
Separation 2401-5400MHz | - (GFSK Hopping) | 108240 | 54400 | PAsS
Separation 2401-5400MHz | - (b DQPSK Hoppng) | 97270 | 84660 | PAsS
e e | eap e e P | saiz0 | a0 | pass
e e e | L SPREDEDHL | scaa0 | soreo | pass
Separation 2440-5443MHz | - (Wb DQPSK Hopping) | 101280 | 86400 | PAsS

Carrier Frequency Bluetooth BDR EDR 3-DH1 998.40 870.40 PASS
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4.7.2 Carrier (Hopping Channel) Separation — Test Details (Worst Case Plot)

RBW 300 kHz Marker 2 [T1 ]
WVBW 30 Hz —41.43 dBm
Ref 23 dBm Attt 45 dB SWT 840 ms 2.402953600 GHz
e Markagr 1 [T1
-43.88 dBm
Z2.402023400 GHz
—10
MAICH
—0
—-10
--20
--30
SWE 2000 off 2000
2
—-40 ¥
NA&MM)NUMMAMJWWAKJdﬂd“WJUALﬂNMNJﬂ*AJLAbAWVMMﬂ“JukjLWW“ﬂMmJMjW\»mW“AAMJ\kﬂkakﬂd}N
]
--50
--60
--70
Start 2.401 GH=z 300 kHz/ Stop 2.404 GHz

Date: 10.NOV.2020 20:55:02
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4.8 Test Results — Number of Hopping Channels

4.8.1 Number of Hopping Channels — Test Summary

Test Specification RSS-247 5.1 (d)

Test Engineer & Date Niall Forrester 2020.11.10

EUT and Ancillary Equipment IDs A002893981-002

EUT Operation Mode(s) Test Mode

EUT Wireless Configuration(s) Bluetooth BDR DER (See below for details)

EUT Hardware Configuration(s) Power from lab power supply via modified USB cable

Overall Result PASS

- |
Test Parameter Wireless Configuration MNej;Léfrd I(_l\l/lrm; Result

e oftoppng | Bueool SOREORONL |79 | 15| pass
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4.8.2 Number of Hopping Channels — Test Details

RBW 300 kHz Marker 1 [T1
VBW 1 MH=z 4.88 dBm
Ref 23 dBm ALt 45 dB SWT 10 ms 2.424200000 GH=z
20
10
]
MAICH 'H Hn H
-0 v T \l“l‘" Lill1 1 v T \" ] |
--10
F-20
--30
2000 off 2000 M
--40
--50
--60
--70
Center 2.441 GH=z 10 MHz/ Span 100 MHz

Date: 10.NOV.2020 21:02:25
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Test Results — Time of Occupancy (Dwell Time)

Time of Occupancy (Dwell Time) — Test Summary

Test Specification RSS-247 5.1 (d)

Test Engineer & Date Niall Forrester 2020.11.10

EUT and Ancillary Equipment IDs A002893981-002

EUT Operation Mode(s) Test Mode

EUT Wireless Configuration(s) Bluetooth BDR DER (See below for details)

EUT Hardware Configuration(s) Power from lab power supply via modified USB cable

Overall Result PASS
- |

Test Parameter Wireless Configuration _':_/:fnaj?rrnesd) Izrl::)t Result

. Bluetooth BDR EDR DH1
Dwell Time (GFSK Hopping) 132.693 400 PASS

. Bluetooth BDR EDR 2-DH1
Dwell Time (/4-DQPSK Hopping) 139.012 400 PASS

. Bluetooth BDR EDR 3-DH1
Dwell Time (8-DPSK Hopping) 132.693 400 PASS

. Bluetooth BDR EDR DH3
Dwell Time (GFSK Hopping) 195.881 400 PASS

. Bluetooth BDR EDR 2-DH3
Dwell Time (/4-DQPSK Hopping) 195.881 400 PASS

. Bluetooth BDR EDR 3-DH3
Dwell Time (8-DPSK Hopping) 202.200 400 PASS

. Bluetooth BDR EDR DH5
Dwell Time (GFSK Hopping) 176.925 400 PASS

. Bluetooth BDR EDR 2-DH5
Dwell Time (/4-DQPSK Hopping) 164.287 400 PASS

. Bluetooth BDR EDR 3-DH5
Dwell Time (8-DPSK Hopping) 151.650 400 PASS
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4.9.2 Time of Occupancy (Dwell Time) — Test Details (Worst Case Plots)

RBW 300 kHz
VBW 1 MH=z

Ref 23 dBm ATt 45 dB SWT 8.27% =
—20
—10
MAH
0
|10

TRG| 17 | dBm

--40

--50

--60

--70

Center 2.402 GHz 827.9 ms/

Date: 10.NOV.2020 21:12:44
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RBW 10 MH=z Delta 1 [T1 ]
VBW 10 MHz -14.72 dB
Ref 15 dBm ATt 35 dB SWT 15 ms 1.668000 ms

Markgr 1 [T1l]]

—10 = B 2
" JWM Jn N WA | PAMA A 6.50 OOOW

o
MAICH

--10

I
F-20
F-30

-—-40

--50

--60

--70

-840

Center 2.402 GHz 1.5 ms/

Date: 10.NOV.2020 21:12:22

4.10 Test Results — 6dB Bandwidth

4.10.1 6dB Bandwidth — Test Summary

Requirement is not applicable as the device supports frequency hopping
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4.11 Test Results — Peak Conducted Output Power

4.11.1 Peak Conducted Output Power — Test Summary

Test Specification RSS-247 5.4

Test Engineer & Date Niall Forrester 2020.11.10 - 2020.11.11

EUT and Ancillary Equipment IDs A002893981-002

EUT Operation Mode(s) Test Mode

EUT Wireless Configuration(s) Bluetooth BDR DER (See below for details)

EUT Hardware Configuration(s) Power from lab power supply via modified USB cable

Overall Result PASS
-

_ - _ Measured Level (dBm) Limit
Test Parameter Wireless Configuration Low Nom | High | (dBm) Result
4,75V | 5.00V | 5.25V
St | v ok | o | 0% | | 0 |ees
hnsrons | Lontn o sor gy | 200 | 500 | 500 | @ [ s
st | ook s | 00 |0t | o | @ [rcs
st | ower ooty | 1 | o | e | 0 |ores
o | st ook saim | 240 | 5% | 50 | w | vas
hnsrons | btk | 22 |50 | oo | @ [ s
it | oo ooy | 20 | 20 | e | 0 |oros
i tonn | e otrot s | %0 | 431 | 4 | 0 | eecs
st | vt e s | 400 | 470 | 4 | o |oeos
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4.11.2 Peak Conducted Output Power — Test Details (Worst Case Plot)

RBEW 2 MHz Marker 1 [T1 ]
VBW 10 MH=z 5.38 dBm
Ref 23 dBm Att 45 dB SWT 10 ms 2.402033600 GHz
—20
—10 =
5
b I e

—-20

—-30
SWP 200 of 200

F-40

—-50

F-c0

--70

Start 2.399 GHz 600 kHz/ Stop 2.405 GHz

Date: 11.NOV.2020 08:28:37

4.12 Test Results — Power Spectral Density

4.12.1 Power Spectral Density — Test Summary

Requirement is not applicable as the device supports frequency hopping

4.13 Transmitter Frequency Stability

4.13.1 Transmitter Frequency Stability — Test Summary

Testing not required for Bluetooth devices
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5. TEST EQUIPMENT STATUS

5.1 List of Hardware with Calibration Dates

5.1.1 Hardware List — CTE System

Type Manufacturer Model Serial Number Calibration Calibration

) _ /1D Date Due

| v | ey | o019
B'“etooﬁ'nistigna'ing zgﬁ\i‘;g‘ CMW500 2176131745608 16.07.2020 16.07.2021
Spectrum Analyzer zg;‘;zs FSU26 2170004310088 14.07.2020 14.07.2021
VeGCet‘:lrei:?Or:a' 222\?\22‘ SMU200A 21700i518f 1 04.08.2020 04.08.2021
Power Supply Keithley 2303 ;%i?;ii 24.07.2020 24.07.2021
Multimeter Keithley 2700 ;Sgiﬁ; 09.07.2020 09.07.2021
Avers""gssz:’wer 222\?\22‘ NRP-Z31 2170031f0i 17.07.2020 17.07.2021

T%le;rzt;re Vétsch VT4002 58562670187169;30010 N/A N/A
Templ'_(f;g:rmidity Lufft Opus 20 113'02171;3 i%igz.o% 31.07.2020 31.07.2022
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5.1.2 Hardware List — SAC5 System
Type Manufacturer Model Serial Number Calibration Calibration
/1D Date Due
. Rohde & 101760
EMI Test Receiver Schwarz ESW44 2881044 17.07.2020 17.07.2021
Ultra Broadband Rohde & HLE62E 100988 23.07.2019 23.07.2021
Antenna Schwarz 2823181 o T
Double Ridged
. Rohde & 102678
Waveguide Horn Schwarz HF907 2893164 15.07.2019 15.07.2021
Antenna
9206-2775
Loop Antenna EMCO 6502 2759035 16.07.2020 16.07.2021
Horn Antenna — . UG- 20623
40GHz ETS Lindgren 600A/U 2814834 27.07.2020 27.07.2022
. UG- 20898
Horn Antenna ETS Lindgren 596A/U 2814839 27.07.2020 27.07.2022
Control Device Maturo NCD NCD/393/2372.01 N/A N/A
Open Switch & Rohde & 100081
Control Unit Schwarz OSP150 2884198 04.08.2020 04.08.2021
Open Switch & Rohde & 100084
Control Unit Schwarz OSP120 2761253 04.08.2020 04.08.2021
: . . Rohde & OSP-F 101333
Shielded Filter Unit Schwarz Extepsion 2761265 04.08.2020 04.08.2021
. . . Rohde & OSP-F 101335
Shielded Filter Unit Schwarz Exteilsion 2761266 04.08.2020 04.08.2021
i . . Rohde & OSP-F 101330
Shielded Filter Unit Schwarz Base Unit 2761262 04.08.2020 04.08.2021
Temp. & Humidity 126.0118.0802.033
Logger Lufft Opus 20 9771042 31.07.2020 31.07.2022
5.2 Software / Firmware Versions
Equipment Software / Firmware Name Version
Comprehensive Testing
Environment (CTE) CTE-TMF Var.s
SAC 5 EMC 32 V10.60.10
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6. MEASUREMENT UNCERTAINTY

6.1 Measurement Uncertainty for CTE

Parameter Uncertainty (Coverage Factor k=2)
Maximum Output Power (15.247b) +0.51 dB
6dB / 20dB Channel Bandwidth & 99% Occupied <504
bandwidth (15.247a) °
Carrier Frequency Separation (15.247a) N/A
Number of Hopping Channels (15.247a) N/A
Time of Occupancy — Dwell Time (15.247a) N/A
Band Edge Compliance of Conducted Emissions
(15.247a) +1.04.dB
Conducted Spurious Emissions (15.247d) +2.98 dB
Power Spectral Density (15.247¢€) +0.51 dB
6.2 Measurement Uncertainty for Conducted Emissions
Parameter Uncertainty (Coverage Factor k=2)
Conducted emissions with LISN 150KHz to 30 MHz 2.98 dB

6.3 Measurement Uncertainty for SAC 5 (Radiated Emissions & Band Edge)

Parameter Uncertainty (Coverage Factor k=2)
Field Strength 10 Hz -9 kHz 3.38dB
Field Strength 9 kHz -30 MHz 3.38dB
Field Strength 30 MHz -1000 MHz 3.38dB
Field Strength 1 GHz -18 GHz 4.88 dB
Field Strength 18 GHz - 40 GHz 5.14 dB

7. PHOTOGRAPHS

See appendix 1
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