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Revision Historys0393820-00460393820-004
REVISION DATE REMARKS AUTHOR

001 2020.07.14 First release Fariborz Abasi

002 2020.07.15 Corrected FCC ID in pages 1 & 5 Fariborz Abasi

003 2020.12.08 Updated conducted results and tables Niall Forrester

004 2020.12.17 Corrected table and plot for Band Edge Niall Forrester
Note: Latest revision report will replace all previous reports
This report based on FCC Part 15.247 Template version 1.1

Summary of Test Results
FCC 47 CFR . L Report
Rule Part Test Description Applicability Section RESULT REMARKS
AC Power Line Conducted
15.207 Emissions (Intentional Radiators) NO 4.1 N/A
Radiated Emissions
15.209 (Intentional Radiators) YES 4.2 PASS
15.247 (d) Out of Band Emissions YES 4.3 PASS
Band Edge Compliance
15.247 (d) (Authorized Band) YES 4.4 PASS
Band Edge Compliance
15.247 (d) (Restricted Band) YES 4.5 PASS
15.247 (a)(1) 20dB Bandwidth NO 4.6 N/A
15.247 (a)(1) Carrier (Hopplng Channel) NO 47 N/A
Separation
15.247 (a)(1) Number of Hopping Channels NO 4.8 N/A
Time of Occupancy
15.247 (a)(1) (Dwell Time) NO 4.9 N/A
15.247 (a)(2) 6dB Bandwidth YES 4.10 PASS
15.247 (b) Peak Conducted Output Power YES 411 PASS
15.247 (e) Power Spectral Density YES 4.12 PASS
Possible test case verdicts:
- Test case does not apply to the test object: N/A
- Test object complies with the requirement: PASS or COMPLIANT

- Test object does not meet the requirement:

- Test case not performed on the test object: N.P.

FAIL or NOT COMPLIANT
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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

Cochlear Bone Anchored Solutions
AB

Address: Konstruktionsvagen 14

Company Name:

43533 MdlInlycke

Sweden

Contact Person: Kristina Olsson

krolsson@cochlear.com / +46 766
498688

Contact e-Mail / Telephone

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
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2. PRODUCT INFORMATION
2.1 General Description
Model name: Baha 6 Max
Manufacturer: Cochlear Bone Anchored Solutions AB
Model number / Marketing name: Baha 6 Max Sound Processor
FCC ID: QZ3BAHABMAX
Description: Bone anchored sound processor
Ancillary Equipment: See section 2.7
2.2 Device Characteristics
Device Class for 47 CFR Part 15 B B
Type of Power Supply DC
Nominal Supply Voltage 145V
Supply Voltage Range 1.1V-145V
Operating Temperature Range +5 to +40°C
Operating Air Humidity Range 10% to 90% RH
Highest Internal Frequency Source | 32 MHz
2.3 Test Samples
EUT # EUT ID Description Used For:
1 A002835296-001 - Radiated Emissions
2 A002835296-002 - Radiated Emissions
3 A002835296-004 - Conducted RF
2.4 Wireless Technologies and Bands Supported by the EUT
Evaluation
Technology Band Frequency Range (Tx) Performed*
Bluetooth LE Z‘TS(EAHZ 2402-2480 MHz YES
Proprietary 2.4 GHz 2402-2480 MHz YES
protocol ISM

*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 LE, 2.4 GHz ISM 1 Foil -6.71 dBi
Proprietary protocol
2.6 Wireless Technology Details
Modulation No. of Channel .
Technology Band TEEE) ShennEs | Sweeis Adaptivity
Bluetooth LE 2.4 GHz ISM GFSK 40 2 MHz N/A
Proprietary protocol 2.4 GHz ISM GFSK 16 5 MHz N/A
2.7 Ancillary Equipment
D Description Manufacturer / Hardware &
P Model Software Versions
A002835296-007 Programming Laptop Lenovo - ThinkPad N/A
A002835296-012 Programming unit NoahLink Wireless N/A

2.8 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
Operation within the bands 902-928 MHz, 2400-
FCC 47 CFR 15.247 i 2483.5 MHz, and 5725-5850 MHz.
FCC 47 CFR 15.207 - Conducted limits
FCC 47 CFR 15.209 - Radiated emission limits; general requirements
3.2 Additional references
The following standards / references were also considered for the testing
Standard Version Description
American National Standard of Procedures for
ANSI €63.10 2013 Compliance Testing of Unlicensed Wireless Devices
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3.3 Limits
FCC 47 CFR Test Description Limit Reference
Rule Part b (FCC 47 CFR Reference)
AC Power Line Conducted Emissions
15.207 (Intentional Radiators) 15.207(3)
15.209 Radiated Emissions 15.209 (a)
' (Intentional Radiators) *See Note 1
15.247 (d) Out of Band Emissions 15.247 (d)
Band Edge Compliance
15.247 (d) (Authorized Band) 15.247 (d)
Band Edge Compliance
15.247 (d) (Restricted Band) 15.247 (d)
15.247 (a)(1) 20dB Bandwidth 15.247 (a)(1)
Carrier (Hopping Channel)
15.247 (a)(1) Separation 15.247 (a)(1)
15.247 (a)(1) Number of Hopping Channels 15.247 (a)(1)

Time of Occupancy

15.247 (a)(1) 15.247 (a)(1)

(Dwell Time)
15.247 (a)(2) 6dB Bandwidth 15.247 (a)(2)
15.247 (b) Peak Conducted Output Power 15.247 (b)(3) [Non-Hopping]
15.247 (e) Power Spectral Density 15.247 (e)

Note 1

Radiated Emissions limits in the tables from 47 CFR sections 15.109 & 15.209 are presented in uV/m.
Measurements on the test system are made in dBuV/m. To convert between these, the following
adjustment is used:

New Limit = 20log (M)+120

06
Example: from 15.209(a) the limit for 30MHz — 88MHz is 100uV/m at 3m. This gives:

New Limit = 20log (+2)+120 = 40dBuV/m at 3m

106

Additionally, 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 47
CFR 15.31, using an extrapolation factor of 40dB/decade at frequencies below 30MHz and 20dB/decade at
or above 30MHz

Example: from 15.209(a) the limit for 1.705MHz — 30MHz is 30puV/m (=29.54 dBuVv/m) at 30m

Limit@3m = Limit@30m + 40 log (33—0) = 29.54 +40.00 = 69.54 dBuV/m at 3m

Example: from 15.209(a) the limit for LlGHz — 18GHz is 500uV/m (=53.98 dBuV/m) at 3m

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

FgﬁlfpgiR Test Description Test Equipment Used
15207 | ACPovr Lne Conducied Smissions
ot s
15.247 (d) Out of Band Emissions CTE
152470 e Complanee
15247 0 o e o
15.247 (a)(1) 20dB Bandwidth CTE
15.247 (a)(1) Carrier (Hopping Channel) Separation CTE
15.247 (a)(1) Number of Hopping Channels CTE
15.247 (a)(1) Tim(e[)‘;vfeﬁ‘ﬁ:‘np:;”cy CTE
15.247 (a)(2) 6dB Bandwidth CTE
15.247 (b) Peak Conducted Output Power CTE
15.247 (e) Power Spectral Density CTE
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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

3.4.4 Test Equipment Setup — Conducted Emissions
Not applicable activity to this product

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 Prufbericht-Nr.: / Test Report No.: = . ®
Test Report - Products 60393820-004 A TUVRheinland
Seite 11 von 95
Page 11 of 95

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

The SAC 5 System consists of a Semi-Anechoic Chamber fulfilling the requirements of CISPR 16-1-4, together
with measurement antennas, a measurement instrument and interconnecting switches, filters and amplifiers in a
rack outside the chamber. A turntable is provided to allow for rotation of the equipment under test (EUT) and the
measurement antennas can be positioned automatically as required. The system is controlled by a personal
computer which allows for automation of the hardware and measuring equipment. Losses in the various paths
between the measuring antenna and measuring instrument have been assessed and are compensated for
automatically, together with the losses due to the distance between the equipment under test and the measuring
antenna.

Additional equipment is available to allow for correct placement of the EUT, for example to raise the EUT to an
appropriate height above the floor or to allow for additional rotation of the EUT in another axis. Further instruments
can be connected to enable the correct wireless operation or monitoring of the EUT. Where required, filtered
connectors and optical converters are provided to allow for connections through the wall of the chamber without
compromising its performance. Air temperature and humidity are monitored using calibrated instruments.

- For measurements between 9 kHz and 30 MHz, the device is placed on a table at a height of 80cm from
the floor with the radiating structure located above the center of the turntable. A magnetic loop antenna is
placed with its reference point at a fixed height of 200cm from the floor and at a distance of 3m from the
center of the turntable. The output of the antenna is connected to the external rack to allow for appropriate
amplification and filtering where required. Testing is repeated for three different polarization positions for
the loop antenna: 1) Loop of antenna parallel to the axis through antenna and turntable. 2) Loop of antenna
perpendicular to the axis through the antenna and turntable. 3) Loop of antenna parallel to the floor. The
EUT is rotated using the turntable to determine the position with maximum emissions.

- 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 80 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 t0o150
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.

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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SAC 5 Test Setup Configuration 9 kHz — 30 MHz

°
: ;
’ [}
’ '
’ '
: '
' Receive E
' Comms ) 3 _ Antenna EMITest
: Antenna - m - / : Receiver
. EUT ' /
] . /
: { - ’
: [ ] T : §o.
' (]
' Table 0.8m ‘
E R \ '
' Turntable - .
"' -O ...................................... Filtering &
Network Switching
Emulator
SAC 5 Test Setup Configuration 30MHz — 1GHz
EAL A XS il Ll L Al A Al A A Al L .
: :
0 0
’ 0
' 0
' 0
: 0
(]
" ' EMITest
' ) 3m > ! Receiver
' EUT ' /
: T
) - 4 - : :
(] . (]
' Table 0.8m Receive :
' l Antenna ' )
(] ] :
‘ Turntable : . .
g gy
Filtering &
Switching

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 Prufbericht-Nr.: / Test Report No.: = . ®
Test Report - Products 60393820-004 A TUVRheinland
Seite 13 von 95
Page 13 of 95

SAC 5 Test Setup Configuration 1GHz — 18GHz

() (]

(] 0

(] (]

(] (]

0 0

(] (]

. Receive ,

' ) 3 _ Antenna | EMI Test

v < m > / ' Receiver

' EUT ' /

| E— i1

: T : :

' Table 1.5m '

0 2 J

: 1 -

(] (]

;. Turntable Additional Absorbers ' - .

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

SAC 5 Test Setup Configuration 18GHz — 40GHz

Receive

Antenna
] M— /

EUT

EMI Test
Receiver

Table 1.5m

Turntable
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3.5 EUT Configuration During Test

Stand-alone according to setup pictures. See appendix

3.6 EUT Operation Modes

Operation mode Description
#1 BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)
#2 BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)
#3 BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)
#4 BLE 2 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHZz)
#5 BLE 2 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)
#6 BLE 2 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)
#7 Proprietary radio 2400 MHz Traffic Mode - Low Channel (Channel 2 — 2402 MHz)
#8 Proprietary radio 2400 MHz Traffic Mode - Mid Channel (Channel 40 — 2440 MHz)
#9 Proprietary radio 2400 MHz Traffic Mode - High Channel (Channel 80 — 2480 MHz)

3.7 Deviations from the Test Standard

None
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3.8 Environmental Conditions

3.8.1 Environmental Conditions — CTE System

. Temperature Relative Humidity
Date Time °C) (%)
2020.06.01 8:30 22.3 44.6

3.8.2 Environmental Conditions — Conducted Emissions System
N/A

3.8.3 Environmental Conditions — SAC5 (Radiated Emissions)

Date Time Temr()oecg;ature Relativ?(yl;l)umidity
2020.06.02 8:30 19.8 47.4
2020.06.03 8:30 21.1 40.5
2020.06.04 8:30 20.6 39.3
2020.06.05 8:30 21,4 42,3
2020.06.07 8:30 19,6 42,3
2020.06.08 8:30 20,6 42,4
2020.06.09 8:30 22,9 40,0
2020.06.10 8:30 19,6 46,0
2020.06.11 8:30 21,7 41,8
2020.06.12 8:30 18.6 53.7
2020.06.25 8:30 21.9 53.1
2020.06.26 8:30 22.9 49.3
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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

Not applicable activity to this product

4.1.2 AC Power Line Conducted Emissions (Intentional) — Test Details

Not applicable activity to this product
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4.2 Test Results — Radiated Emissions (Intentional Transmitter)

4.2.1 Radiated Emissions (Intentional) — Test Summary

Test Specification FCC 47 CFR 15.209 (Part 15 Subpart C)

Test Engineer & Date Sam Ebadeh
Joel Efraimsson
Fariborz Abasi 2020.06.02 - 2020.06.26

Niall Forrester

EUT and Ancillary Equipment IDs A002835296-007 Laptop
A002835296-012

Programming unit

A002835296-001
A002835296-002

EUT Operation Mode(s) #1 - #2 - #3 - #7 - #8 - #9

EUT Wireless Configuration(s) See below

EUT Hardware Configuration(s) -

Overall Result Pass
- |
Test Parameter Wireless Configuration Fr;(ll;(;r;cy Result
Radiated Emissions #1-#2 -#3 9 kHz — 30 MHz Pass
Radiated Emissions #1 -#2 -#3 30 MHz — 1 GHz Pass
Radiated Emissions #1 -#2 - #3 1 GHz - 18 GHz Pass
Radiated Emissions #1-#2 -#3 18 GHz — 40 GHz Pass
Radiated Emissions #7 - #8 -#9 9 kHz — 30 MHz Pass
Radiated Emissions #7 - #8 - #9 30 MHz — 1 GHz Pass
Radiated Emissions #7 - #8 - #9 1 GHz - 18 GHz Pass
Radiated Emissions #7 - #8 - #9 18 GHz — 40 GHz Pass
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4.2.2 Radiated Emissions (Intentional) — Test Details

4.2.2.1 Bluetooth Low Energy 1 Mb/s — Low channel (Channel 37 — 2402 MHz)
9 kHz — 30 MHz

Test mode condition BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHZz)

Antenna orientation Loop Antenna Parallel to Axis

Detector Peak

SWeep frequency 9 kHz-490 MHz

Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Sam Ebadeh Date: 2020.06.10
Environmental o .
. Temperature: 19,6 °C Humidity: 46,0 %
conditions
Chamber details Chamber: SAC 5

150 T
140--‘\
1207 47 cm
e 1007
S
=3
B sof
=
°
z 1
o 60 % * " .
: 4
407
20T
o i i i i N i i i
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freauency in Hz
Preview Result 1-PK+ Critical_Fregs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 3m] * Final_Result PK+
MaxPeak-PK+ (Single)

Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.031720 54.05 137.58 83.53 1000.0 0.200 100.0 157.0 0.031720
0.076732 45.92 129.91 83.98 1000.0 0.200 100.0 70.0 0.076732
0.169224 57.01 123.04 66.03 1000.0 9.000 100.0 293.0 0.169224
0.223614 54.56 120.61 66.06 1000.0 9.000 100.0 115.0 0.223614
0.360716 49.94 116.46 66.53 1000.0 9.000 100.0 22.0 0.360716
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Test mode condition BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)

Antenna orientation Loop Antenna Parallel to Axis

Detector Quasi-Peak & Average

Standard 47 CFR Part 15 subpart C

A002835296-002

EUT

Ancillary Equipment None

Test Engineer Joel Efraimsson Date: 2020.06.09

Environmental

. 0
conditions Temperature: 22,9 °C

Humidity: 40,0 %

Chamber details Chamber: SAC 5

1507
14071
120-\
£ 1007
> 1
@
° 80fT
£ 47 CFR §15.209 [Adj. to 3m]
©
& 60T
_I +
¢ 5, ® Hx
1 * *
4
0 * N
207
0 + + + + + + + + + + + + + 1
9k 20 30 50 100k 200 300 500 M 2M 3M 5M 10M 20 30M
Frequency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Fregs PK+ Critical_Freqs AVG
47 CFR 815.209 [Adj. to 3m] ¢ Final_Result AVG
Final_Result QPK MaxPeak-PK+ (Single)
Frequency Average QuasiPeak Limit Margin Meas. Bandwidth Height Pol Azimuth
(MHz) (dBpV/m) (dBuV/m) (dBpVv/m) (dB) Time (kHz) (cm) (deg)
0.161704 46.5 103.43 56.93 1000 9 100 293 10.9
0.287803 41.15 98.42 57.28 1000 9 100 -6 10.5
0.680281 39.31 70.95 31.64 1000 9 100 70 10.7
0.732228 38.72 70.31 31.59 1000 9 100 264 10.7
0.998074 35.9 67.62 31.72 1000 9 100 202 10.8
2.215989 27.41 69.54 42.13 1000 9 100 247 10.9
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Test mode condition BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)
Antenna orientation Loop Antenna Parallel to Floor
Detector Peak
Sweep frequency 9 kHz-490 kHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Joel Efraimsson Date: 2020.06.10
Environmental o -
. Temperature: 19,6 °C Humidity: 46,0 %
conditions
Chamber details Chamber: SAC 5
150
140-\
12071 47 CFR §15.35[§15.200 + ft0 3m
£ 1007
>
@
< 80T
£
<
3 601 . & *
$ *
407
20t
0 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freauency in Hz
Preview Result 1-PK+ Critical_Freqgs PK+
47 CFR 815.35 [§15.209 +20dB Adj. to 3m] * Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.026718 54.97 139.07 84.09 1000.0 0.200 100.0 157.0 15.1
0.077599 45.70 129.81 84.11 1000.0 0.200 100.0 -23.0 11.7
0.154892 58.25 123.80 65.55 1000.0 9.000 100.0 338.0 10.9
0.169263 57.23 123.03 65.81 1000.0 9.000 100.0 184.0 10.8
0.456667 48.67 114.41 65.74 1000.0 9.000 100.0 157.0 10.5
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Test mode condition

BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)

Antenna orientation

Loop Antenna Parallel to Floor

Detector

Quasi-Peak & Average

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR Part 15 subpart C

EUT

A002835296-002

Ancillary Equipment

None

Test Engineer

Joel Efraimsson Date: 2020.06.10

Environmental
conditions

Temperature: 19,6 °C Humidity: 46,0 %

Chamber details

Chamber: SAC 5

1507
14071
1207
£ 1007
S
@
S 80T
= 47 CFR §15.209 [Adj. to 3m]
<
o 60T
-
* e *
407 * *
* *
20T
0 t t t t t t t t t t t t t 1
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Fregs PK+ Critical_Fregs AVG
47 CFR §15.209 [Adj. to 3m] * Final_Result AVG
Final_Result QPK
Frequency Average QuasiPeak Limit Margin | Meas. Time | Bandwidth Height Azimuth Corr.
(MHz) (dBpV/m) (dBuV/m) (dBpVv/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
0.163352 46.55 103.34 56.79 1000 9 100 157 10.9
0.183454 45.43 102.33 56.9 1000 9 100 331 10.8
0.648983 39.89 71.36 31.47 1000 9 100 338 10.6
1.108383 34.6 66.71 32.11 1000 9 100 185 10.8
1.131045 34.31 66.54 32.22 1000 9 100 338 10.8
2.137028 27.56 69.54 41.98 1000 9 100 70 10.9
I —
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Test mode condition BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)
Antenna orientation Loop Antenna Perpendicular to Axis
Detector Peak
Sweep frequency 9 kHz-490 kHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Sam Ebadeh Date: 2020.06.10
Environmental o -
. Temperature: 19,6 °C Humidity: 46,0 %
conditions
Chamber details Chamber: SAC 5
150
140-\
1207 47 cm
£ 1007
>
@
< 80T
£
<
® 60T
| ¢ » + "
*
407
20t
0 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freauency in Hz
Preview Result 1-PK+ Critical_Freqgs PK+
47 CFR 815.35 [§15.209 +20dB Adj. to 3m] * Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.031432 53.64 137.66 84.02 1000.0 0.200 100.0 H 240.0
0.063607 47.98 131.53 83.55 1000.0 0.200 100.0 H 240.0
0.181680 57.10 122.42 65.32 1000.0 9.000 100.0 H 25.0
0.225203 54.52 120.55 66.03 1000.0 9.000 100.0 H 157.0
0.331892 50.76 117.18 66.43 1000.0 9.000 100.0 H 338.0
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Test mode condition

BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)

Antenna orientation

Loop Antenna Perpendicular to Axis

Detector

Quasi-Peak & Average

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR Part 15 subpart C

EUT

A002835296-002

Ancillary Equipment

None

Test Engineer

Joel Efraimsson Date: 2020.06.11

Environmental
conditions

Temperature: 21,7 °C Humidity: 41,8 %

Chamber details

Chamber: SAC 5

1507
14071
1207
£ 1007
S
@
S 80T
= 47 CFR §15.209 [Adj. to 3m]
<
o 607
-
*
L 4 * ¢
407 e 4 *
*
20T
0 t t t t t t t t t t t t t 1
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Fregs PK+ Critical_Fregs AVG
47 CFR §15.209 [Adj. to 3m] * Final_Result AVG
Final_Result QPK
Frequency Average QuasiPeak Limit Margin | Meas. Time | Bandwidth Height Pol Azimuth
(MHz) (dBpV/m) (dBpV/m) (dBpVv/m) (dB) (ms) (kHz) (cm) (deg)
0.027047 45.84 118.96 73.12 1000 0.2 100 196 15.1
0.21016 44.11 101.15 57.04 1000 9 100 185 10.6
0.498487 42.33 73.65 31.33 1000 9 100 25 10.6
0.808523 37.61 69.45 31.84 1000 9 100 67 10.7
1.399523 31.96 64.69 32.73 1000 9 100 338 10.9
2.122285 27.69 69.54 41.85 1000 9 100 129 10.9
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Test mode condition

BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)

Antenna orientation

Horizontal and vertical

Sweep frequency

30 MHz-1 GHz

Standard

47 CFR Part 15 subpart C

EUT

A002835296-001

Ancillary Equipment

None

Test Engineer

Fariborz Abasi

Date: 2020.06.03

Environmental
conditions

Temperature: 21.1 °C

Humidity: 40.5 %

Chamber details

Chamber: SAC 5

707
60T
47.CFR.§15.209 [Adj. to.3m
5071
£ |
2
m 40
©
£
S 3071
3
—
207
*
1® 'S
*
107 'S
1 ¢ . L4
0 t t t t t t t t t t 1
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Fregs AVG Critical_Fregs PK+
47 CFR §15.209 [Adj. to 3m] ¢ Final_Result QPK
Final_Result AVG MaxPeak-PK+ (Single)
+ QuasiPeak-QPK (Single) x Average-AVG (Single)
Frequency QuasiPeak | Average Limit Margin Meas. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBpV/m) (dBuV/m) (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
31.24208 16.86 40 23.14 1000 120 325 \ 202
42.38476 8.29 40 31.71 1000 120 375 H 8
79.33088 5.73 40 34.27 1000 120 375 H 296
87.18076 6.18 40 33.82 1000 120 167 V 111
700.60588 15.15 46.02 30.87 1000 120 275 \ 188
907.76752 17.57 46.02 28.45 1000 120 225 H 283
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1 GHz -18 GHz

Test mode condition BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)

Antenna orientation Horizontal and vertical

Sweep frequency 1 GHz-18 GHz

Standard 47 CFR Part 15 subpart C

EUT A002835296-002

Ancillary Equipment None

Test Engineer Sam Ebadeh Date: 2020.06.07

Environmental

o Temperature: 19,6 °C
conditions

Humidity: 42,3 %

Chamber details Chamber: SAC 5

80T
47 CER §15.35 [§15.209 +20dB Adj. to.3m]
70T
60 $
1 * éeo 47.CPR §15.209 [Ad;. to.3m]
S *
S 507 ¢
z 2
©
< 407
©
3
4 307
207
107
0 + + + + + + + + 1
1G 2G 3G 4G 5G 6 8 10G 18G
Freauency in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR 815.35 [§15.209 +20dB Adj.to3m] 47 CFR 815.209 [Adj. to 3m]
* Final_Result PK+ Final_Result AVG
Frequency MaxPeak Average Limit Margin Meas. Time | Bandwidth Height Pol Azimuth
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
2399.794 59.01 73.98 14.97 1000 1000 100 H 85
2399.9244 59.96 73.98 14.02 1000 1000 175 H 247
4216.944 38.72 53.98 15.26 1000 1000 125 V 202
5636.812 41.9 53.98 12.07 1000 1000 175 \ -5
5975.623 42.93 53.98 11.05 1000 1000 175 H 293
17978.759 40.32 53.98 13.66 1000 1000 175 H 218
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18 GHz — 40 GHz

Test mode condition BLE 1 Mbs Traffic Mode - Low Channel (Channel 37 — 2402 MHz)
Antenna orientation Horizontal and vertical
Sweep frequency 18 GHz-40 GHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-001
Ancillary Equipment None
Test Engineer Niall Forrester Date: 2020.06.12
Environmental o .
. Temperature: 18.6 °C Humidity: 53.7 %
conditions
Chamber details Chamber: SAC 5
90T
47 CFR §15.35 [§15.209 +20dB Adj. to 1m]
80T
707
g 47.CFR-8§15.209 [Adj. to-1m]
@ 607
©
£ 4 *
= * 4
0] 1 $ ®
z 20 TINRIYY » *
— +
40
307
20 t t t t t t t t |
18 20 25 30 35 40
Frequency in GHz
Preview Result 2-AVG Preview Result 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]
4 Final_Result PK+ Final_Result AVG
Frequency MaxPeak Average Limit Margin Meas. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBuv/im) | (dBuv/im) | (dBuv/m) (dB) (ms) (kHz) (cm) (deg)
26727.388 38.34 63.52 25.18 1000 1000 155 v 35
28600.109 40.8 63.52 22.72 1000 1000 155 v 10
30086.675 38.07 63.52 25.45 1000 1000 155 v 262
34089.779 38.66 63.52 24.86 1000 1000 155 H 310
34121.056 38.92 63.52 24.6 1000 1000 155 Vv 307
39022.075 39.88 63.52 23.64 1000 1000 155 H 7
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4.2.2.2 Bluetooth Low Energy 1 Mb/s — Mid channel (Channel 20 — 2446 MHz)

9 kHz — 30 MHz

Test mode condition

BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)

Antenna orientation

Loop Antenna Parallel to Axis

Detector

Peak

Sweep frequency

9 kHz-490 kHz

conditions

Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Sam Ebadeh Date: 2020.06.10
Environmental -
V! Temperature: 19,6 °C Humidity: 46,0 %

Chamber details

Chamber: SAC 5

150
140-\
1207 47 CFR §15.35[§15.200 + 0 3m
E 1007
>
)
< 80T
£
°
>
3 607 . .
$ . 4
407
207
0 t t t t t t t t t t t 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freauency in Hz
Preview Result 1-PK+ Critical_Fregs PK+
47 CFR 815.35 [§15.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBpVv/m) (dBpVv/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.025158 56.68 139.59 82.91 1000.0 0.200 100.0 H 157.0
0.044260 52.82 134.68 81.86 1000.0 0.200 100.0 H 338.0
0.356251 51.73 116.57 64.83 1000.0 9.000 100.0 H -23.0
0.359510 50.11 116.49 66.38 1000.0 9.000 100.0 H 60.0
0.431264 49.08 114.91 65.83 1000.0 9.000 100.0 H 49.0
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Test mode condition BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)

Antenna orientation Loop Antenna Parallel to Axis

Detector Quasi-Peak & Average

Sweep frequency 9 kHz-30 MHz

Standard 47 CFR Part 15 subpart C

EUT A002835296-002

Ancillary Equipment None

Test Engineer Sam Ebadeh Date: 2020.06.09

Environmental

o Temperature: 19,6 °C
conditions

Humidity: 46,0 %

Chamber details Chamber: SAC 5

47 CFR §15.200 [Ad. o 3]

Level in dBUWV/m
o0
(=]

60
PR | ooy
40 ) e +
¢ *
20
0 + + + + + + + + + + + i
9k 20 30 50 100k 200 300 500 M M 3 5M 10M 20 30M
Frequency in Hz
Preview Resuli 2-PK+ Preview Result 1-AVG * Critical_Fregs PK+ Critical_Fregs AVG
47 CFR §15.209 [Adj. to 3m] + Final_Result AVG Final_Result QPK MaxPeak-PK+ (Single)
+ QuasiPeak-QPK (Single) % Average-AVG (Single)
Frequency Average | QuasiPeak Limit Margin Meas. Bandwidth Height Pol Azimuth
(MHz) (dBuV/m) (dBuV/m) (dBpVv/m) (dB) Time (kHz) (cm) (deg)
0.153395 46.77 103.89 57.12 1000 9 100 H 338
0.339199 39.62 97 57.37 1000 9 100 H 338
0.506561 42.3 73.51 31.21 1000 9 100 H 106
0.685204 39.43 70.89 31.46 1000 9 100 H 22
1.36342 32.33 64.91 32.59 1000 9 100 H 22
2.129112 27.74 69.54 41.8 1000 9 100 H 112
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Test mode condition BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)
Antenna orientation Loop Antenna Parallel to Floor
Detector Peak
Sweep frequency 9 kHz-490 kHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Joel Efraimsson Date: 2020.06.10
Environmental o .
. Temperature: 19,6 °C Humidity: 46,0 %
conditions
Chamber details Chamber: SAC 5
150F
140-\
1207 47 cm
£ 1007
>
@
© 807
£
2
2 60y .
$ A3 #
407
207
0 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Frequency in Hz
Preview Result 1-PK+ Critical_Fregs PK+
47 CFR 815.35 [§15.209 +20dB Adj. to 3m] L4 Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.030193 55.94 138.01 82.07 1000.0 0.200 100.0 276.0 14.8
0.047119 49.80 134.14 84.34 1000.0 0.200 100.0 94.0 12.8
0.319619 51.91 117.51 65.60 1000.0 9.000 100.0 263.0 10.4
0.345997 50.76 116.82 66.06 1000.0 9.000 100.0 157.0 10.4
0.457547 49.09 114.40 65.31 1000.0 9.000 100.0 295.0 10.5

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 Prufbericht-Nr.: / Test Report No.: = . ®
Test Report - Products 60393820-004 A_ TUVRheinland
Seite 30 von 95
Page 30 of 95

Test mode condition BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)
Antenna orientation Loop Antenna Parallel to Floor
BriEeiEn Quasi-Peak & Average
Sweep frequency 9 kHz-30 MHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Joel Efraimsson Date: 2020.06.10
Environmental o .
. Temperature: 19,6 °C Humidity: 46,0 %
conditions
Chamber details Chamber: SAC 5
1507
1407
1207
£ 1007
S
)
S 80T
£ 47 CFR §15.209 [Adj. to 3m]
<
o 607
-
* ¢ *
1 *
40 ’ e * 4
207
0 t t t t t t t t t t t t t 1
9k 20 30 50 100k 200 300 500 M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Fregs PK+ Critical_Fregs AVG
47 CFR §15.209 [Adj. to 3m] 14 Final_Result AVG
Final_Result QPK
Frequency Average | QuasiPeak Limit Margin | Meas. Time | Bandwidth Height Azimuth Corr.
(MHz) (dBuv/im) | (dBpv/m) | (dBuv/m) | (dB) (ms) (kHz) (cm) (deg) (dB/m)
0.161708 46.49 103.43 56.94 1000 9 100 140 10.9
0.390694 38.43 95.77 57.34 1000 9 100 202 10.4
0.605255 40.46 71.97 315 1000 9 100 331 10.6
1.16662 33.92 66.27 32.34 1000 9 100 160 10.8
1.528916 31.09 63.92 32.82 1000 9 100 174 10.9
2.030028 28.26 69.54 41.28 1000 9 100 292 10.9
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Test mode condition

BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)

Antenna orientation

Loop Antenna Perpendicular to Axis

Detector

Peak

SWeep frequency 9 kHz-490 kHz

Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None

Test Engineer Sam Ebadeh Date: 2020.06.10

Environmental

_ 0
conditions Humidity: 46,0 %

Temperature: 19,6 °C

Chamber details Chamber: SAC 5

150F
140-\
1207 47 CFR §15.35[815.200 F fta 3m
E 1007
>
)
T 807
£
<
@ 607 v
;4 4 ¢
407
207
0 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freauency in Hz
Preview Result 1-PK+ Critical_Fregs PK+
47 CFR 815.35 [§15.209 +20dB Adj. to 3m] * Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.030203 54.76 138.00 83.25 1000.0 0.200 100.0 H 85.0
0.035863 52.45 136.51 84.06 1000.0 0.200 100.0 H 250.0
0.266340 53.02 119.10 66.07 1000.0 9.000 100.0 H 157.0
0.285798 52.34 118.48 66.14 1000.0 9.000 100.0 H 15.0
0.382293 49.55 115.96 66.40 1000.0 9.000 100.0 H 113.0
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Test mode condition

BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2440 MHz)

Antenna orientation

Loop Antenna Perpendicular to Axis

Detector

Quasi-Peak & Average

Sweep frequency

9 kHz-30 MHz

Standard 47 CFR Part 15 subpart C

EUT A002835296-002

Ancillary Equipment None

Test Engineer Sam Ebadeh Date: 2020.06.10

Environmental

Temperature: 19,6 °C

Humidity: 46,0 %

conditions
1501
1407
12071
g 1007
B>
)
o 80T
£ 47 CFR §15.209 [Adj. to 3m]
°
& 607
-
* 2
1 * %
40 . * * .
207
0 + + + + + + + + + + + + + 1
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Fregs PK+ Critical_Freqs AVG
47 CFR §15.209 [Ad]. to 3m] * Final_Result AVG
Final_Result QPK
Frequency Average | QuasiPeak Limit Margin | Meas. Time | Bandwidth Height Pol Azimuth
(MHz) (dBpV/m) (dBpV/m) (dBpVv/m) (dB) (ms) (kHz) (cm) (deg)
0.170715 45.89 102.96 57.07 1000 9 100 H 247
0.42277 37.79 95.08 57.29 1000 9 100 H 68
0.925003 36.33 68.28 31.95 1000 9 100 H -23
1.188901 33.95 66.1 32.15 1000 9 100 H 293
1.317732 32.77 65.21 32.44 1000 9 100 H 292
2.289176 27.03 69.54 42.51 1000 9 100 H 95
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30 MHz -1 GHz

Test mode condition BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)

Antenna orientation Horizontal and vertical

Sweep frequency 30 MHz-1 GHz

Standard 47 CFR Part 15 subpart C

A002835296-001

EUT

Ancillary Equipment None

Test Engineer Fariborz Abasi Date: 2020.06.03

Environmental

. Temperature: 21.1 °C
conditions P

Humidity: 40.5 %

Chamber details Chamber: SAC 5

707
60T
I 47 CFR §15.209 [Adj. to. 3m
5071
I J
S
S 40
=3
oo}
©
£ 307
E +
® o)
4 207
*
T *
107 ¢ *
*
1 L 44 o ®
ot
30M 50 60 80 100M 200 300 400 500 800 1G
Freauency in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.209 [Ad]. to 3m] ¢ Final_Result QPK
Final_Result AVG
Frequency QuasiPeak | Average Limit Margin Meas. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
30.766886 16.92 40 23.08 1000 120 317 \Y 62
42.78096 7.19 40 32.81 1000 120 225 H 129
83.7932 6.33 40 33.67 1000 120 170 H -5
87.97772 6.45 40 33.55 1000 120 225 H 40
697.59028 14.96 46.02 31.06 1000 120 375 H 18
955.71972 17.82 46.02 28.2 1000 120 175 V 188
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1 GHz -18 GHz

Test mode condition BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)
Antenna orientation Horizontal and vertical
Sweep frequency 1GHz-18 GHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Sam Ebadeh Date: 2020.06.07
Environmental o -
. Temperature: 19,6 °C Humidity: 42,3 %
conditions
Chamber details Chamber: SAC 5
80T
1 47 CFR §15.35 [§15.209 +20dB Adj. to.3m]
707
60T
o ¥ 47 CFR §15.209 [Ad. to.3m]
S ¢ 2
S 50T Q‘ ¢
3 S *
m
o X 3
£ 407
[
3
- 3071
207
107
0 + + + + + + + + + 1
1G 2G 3G 4G 56 6 8 10G 18G
Freauency in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.35[815.209 +20dB Adj. to 3m] - 47 CFR §15.209 [Adj. to 3m]
¢ Final_Result PK+ Final_Result AVG
Frequency MaxPeak Average Limit Margin Meas. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBpv/m) | (dBpv/m) | (dBuVv/m) (dB) (ms) (kHz) (cm) (deg)
2399.9733 - 36.28 53.98 17.7 1000 1000 125 H 293
2483.5495 - 38.65 53.98 15.33 1000 1000 125 \ 205
4239.936 --- 38.83 53.98 15.15 1000 1000 125 H 157
4999.978 - 40.84 53.98 13.14 1000 1000 102 H 320
5976.383 - 42.92 53.98 11.06 1000 1000 100 \ 113
17992.173 - 40.3 53.98 13.68 1000 1000 100 \% 175
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18 GHz — 40 GHz

Test mode condition BLE 1 Mbs Traffic Mode - Mid Channel (Channel 20 — 2446 MHz)
Antenna orientation Horizontal and vertical
Sweep frequency 18 GHz-40 GHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Niall Forrester Date: 2020.06.12
Environmental o -
. Temperature: 21.9 °C Humidity: 53.1 %
conditions
Chamber details Chamber: SAC 5
90T
47-CFR-§15.35[§15.209-+20dB-Adj: to-1m]
80T
707
§ 47.CFR §15.209 [Adj: to-1m]
& 60T
o
= 4 $
D ot
S 50 &
— +
401
307
20 + + + + + + + + 1
18 20 25 30 35 40
Freauency in GHz
Preview Result 2-AVG Preview Result 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. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBpv/m) | (dBpv/m) | (dBuVv/m) (dB) (ms) (kHz) (cm) (deg)
23576.567000 35.68 63.52 27.84 1000.0 1000.000 155.0 H 322.0
23578.719000 48.18 83.52 35.34 1000.0 1000.000 155.0 H 334.0
28598.284000 54.43 83.52 29.10 1000.0 1000.000 155.0 H 202.0
28602.101000 41.30 63.52 22.23 1000.0 1000.000 155.0 H 262.0
38998.681000 53.43 83.52 30.09 1000.0 1000.000 155.0 H 157.0
39054.178000 40.97 63.52 22.55 1000.0 1000.000 155.0 v 337.0
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4.2.2.3 Bluetooth Low Energy 1 Mb/s — High channel (Channel 39 — 2480 MHz)
9 kHz — 30 MHz

Test mode condition BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)

Antenna orientation Loop Antenna Parallel to Axis

Detector Peak

SWeep frequency 9 kHz-490 kHz

Standard 47 CFR Part 15 subpart C

EUT A002835296-002

Ancillary Equipment None

Test Engineer Sam Ebadeh Date: 2020.06.10
(I:Egr\:;ri(:ir;r::ntal Temperature: 19,6 °C Humidity: 46,0 %
Chamber details Chamber: SAC 5

150
140 \
120 i7CFR§IG BT 844 10.3m]
100
E
3
m 80
T
c
T
E ll]
’
4 M #
40
20
9k 20k 30k 40 50 all] 80 100k 200 300 490k
Frequency in Hz
Preview Result 1-PK+ Critical_Fregs PK+ 47 CFR §15.35[§15.209 +20dB Adj. to 3m] ¢ Final_Result PK+ MaxPeak-PK+ (Sin
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBpV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.028043 54.19 138.65 84.46 1000.0 0.200 100.0 1.0 15.0
0.040960 51.38 135.36 83.98 1000.0 0.200 100.0 293.0 13.4
0.247194 53.94 119.74 65.81 1000.0 9.000 100.0 247.0 10.6
0.358908 49.95 116.51 66.56 1000.0 9.000 100.0 293.0 104
0.398431 49.42 115.60 66.18 1000.0 9.000 100.0 218.0 10.4
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Test mode condition BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)

Antenna orientation Loop Antenna Parallel to Axis

Detector Quasi-Peak & Average

Sweep frequency 9 kHz-30 MHz

Standard 47 CFR Part 15 subpart C

EUT A002835296-002

Ancillary Equipment None

Test Engineer Sam Ebadeh Date: 2020.06.10

Environmental

. 0
conditions Temperature: 19,6 °C

Humidity: 46,0 %

Chamber details Chamber: SAC 5

1507
1407

1207

1007

47 CFR §15.209 [Adj. to 3m]

Level in dBuV/m
[0
o

60T
¢ *
40 . " w b
*
207
0 + + + + + + + + + + + + + 1
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Freqs PK+ Critical_Freqs AVG
47 CFR §15.209 [Ad]. to 3m] * Final_Result AVG
Final_Result QPK
Frequency Average | QuasiPeak Limit Margin Meas. Bandwidth Height Pol Azimuth
(MHz) (dBpVv/m) (dBpVv/m) (dBpV/m) (dB) Time (kHz) (cm) (deg)
0.15151 46.88 104 57.11 1000 9 100 H -7
0.213894 43.97 101 57.03 1000 9 100 H 22
0.515286 42.05 73.36 31.31 1000 9 100 H 115
0.891987 36.78 68.6 31.82 1000 9 100 H 70
1.397299 32.09 64.7 32.61 1000 9 100 H 157
2.106213 27.89 69.54 41.65 1000 9 100 H 174
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Test mode condition BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)
Antenna orientation Loop Antenna Parallel to Floor
Detector Peak
Sweep frequency 9 kHz-490 kHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Joel Efraimsson Date: 2020.06.10
Environmental o -
. Temperature: 19,6 °C Humidity: 46,0 %
conditions
Chamber details Chamber: SAC 5
150
140-\
1207 47 cm
£ 1007
>
@
< 80T
£
<
607
— . ~‘
? 3
407
207
0 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freauency in Hz
Preview Result 1-PK+ Critical_Freqgs PK+
47 CFR 815.35 [§15.209 +20dB Adj. to 3m] * Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.033228 54.10 137.17 83.07 1000.0 0.200 100.0 243.0 14.4
0.087793 43.27 128.74 85.47 1000.0 0.200 100.0 -23.0 11.6
0.235279 55.34 120.17 64.83 1000.0 9.000 100.0 1.0 10.6
0.242730 54.77 119.90 65.13 1000.0 9.000 100.0 202.0 10.6
0.255845 52.93 119.45 66.51 1000.0 9.000 100.0 338.0 10.5
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Test mode condition

BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)

Antenna orientation

Loop Antenna Parallel to Floor

Detector

Quasi-Peak & Average

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR Part 15 subpart C

EUT

A002835296-002

Ancillary Equipment

None

Test Engineer

Joel Efraimsson Date: 2020.06.10

Environmental
conditions

Temperature: 19,6 °C Humidity: 46,0 %

Chamber details

Chamber: SAC 5

1507
1407
1207
£ 10071
>
@
o 80T
= 47 CFR §15.209 [Adj. to 3m]
2
o 607
-
1 * e *
40 ) * L
207
0 + + + + + + + + + + + + + 1
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Freqs PK+ Critical_Freqs AVG
47 CFR §15.209 [Ad]. to 3m] ¢ Final_Result AVG
Final_Result QPK
Frequency Average QuasiPeak Limit Margin | Meas. Time | Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuVv/m) | (dBuV/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
0.169567 46.06 103.02 56.95 1000 9 100 205 10.8
0.198769 44.67 101.64 56.97 1000 9 100 50 10.7
0.71876 38.86 70.47 31.61 1000 9 100 22 10.7
0.846377 37.38 69.05 31.67 1000 9 100 158 10.7
0.893569 36.67 68.58 31.91 1000 9 100 68 10.7
2.046729 28.17 69.54 41.37 1000 9 100 286 10.9

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 Prufbericht-Nr.: / Test Report No.: = . ®
Test Report - Products 60393820-004 A_ TUVRheinland

Seite 40 von 95
Page 40 of 95

Test mode condition BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)
Antenna orientation Loop Antenna Perpendicular to Axis
Detector Peak
Sweep frequency 9 kHz-490 kHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Sam Ebadeh Date: 2020.06.10
Environmental o -
. Temperature: 19,6 °C Humidity: 46,0 %
conditions
Chamber details Chamber: SAC 5
150F
140-\
1207 47 cm
£ 1007
>
3
8 sot
£
o
=
3 60y " *
¢
#
407
207
0 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freauency in Hz
Preview Result 1-PK+ Critical_Freqs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 3m] . Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuv/m) | (dBpV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.025518 54.01 139.47 85.46 1000.0 0.200 100.0 H 70.0
0.085211 43.60 128.99 85.40 1000.0 0.200 100.0 H 38.0
0.180426 57.28 122.48 65.20 1000.0 9.000 100.0 H 68.0
0.404805 49.19 115.46 66.27 1000.0 9.000 100.0 H 83.0
0.440862 50.12 114.72 64.60 1000.0 9.000 100.0 H 139.0
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BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)

Test mode condition

Antenna orientation

Loop Antenna Perpendicular to Axis

Detector

Quasi-Peak & Average

Sweep frequency

9 kHz-30 MHz

Standard 47 CFR Part 15 subpart C

EUT A002835296-002

Ancillary Equipment None

Test Engineer Sam Ebadeh Date: 2020.06.10

Environmental
conditions

Temperature: 19,6 °C

Humidity: 46,0 %

Chamber details

Chamber: SAC 5

15071
1407
1207
£ 1007
B>
@
S 807
£ 47 CFR §15.209 [Adj. to 3m]
°
& 601
—
* * *
40t s e e
*
20T
0 + + + + + + + + + + + + + 1
9k 20 30 50 100k 200 300 500 M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Freqs PK+ Critical_Freqs AVG
47 CFR §15.209 [Ad]. to 3m] * Final_Result AVG
Final_Result QPK
Frequency Average | QuasiPeak Limit Margin | Meas. Time | Bandwidth Height Pol Azimuth
(MHz) (dBuV/m) (dBuV/m) (dBpVv/m) (dB) (ms) (kHz) (cm) (deg)
0.222362 43.67 100.66 56.99 1000 9 100 H 241
0.254543 42.24 99.49 57.25 1000 9 100 H 264
0.671412 39.6 71.06 31.46 1000 9 100 H 202
0.925361 36.43 68.28 31.85 1000 9 100 H 293
0.944517 36.17 68.1 31.93 1000 9 100 H 113
2.353268 26.71 69.54 42.83 1000 9 100 H 61
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30 MHz -1 GHz

Test mode condition BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)

Antenna orientation Horizontal and vertical

Sweep frequency 30 MHz-1 GHz

Standard 47 CFR Part 15 subpart C

A002835296-001

EUT

Ancillary Equipment None

Test Engineer Fariborz Abasi Date: 2020.06.04

Environmental

i Temperature: 20.6 °©
conditions emperature: 20.6 °C

Humidity: 39.3 %

Chamber details Chamber: SAC 5

707
60T
I 47 CFR §15.209 [Adj. to. 3m
5071
I J
S
S 40
=3
oo}
©
£ 307
E +
g
4 207
*
1¢ *
10 ¢
¢ L 4
b *»
ot
30M 50 60 80 100M 200 300 400 500 800 1G
Freauency in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.209 [Ad]. to 3m] ¢ Final_Result QPK
Final_Result AVG
Frequency QuasiPeak | Average Limit Margin Meas. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
31.66292 16.52 40 23.48 1000 120 280 H -20
83.6604 5.95 40 34.05 1000 120 264 \Y 184
87.38772 6.06 40 33.94 1000 120 225 H 151
428.92244 10.44 46.02 35.58 1000 120 100 H 292
701.25108 15.03 46.02 30.99 1000 120 229 H 67
956.282 17.56 46.02 28.46 1000 120 175 \Y 247
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1 GHz -18 GHz

Test mode condition BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)
Antenna orientation Horizontal and vertical
Sweep frequency 1 GHz-18 GHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Sam Ebadeh Date: 2020.06.07
Environmental o .
. Temperature: 19,6 °C Humidity: 42,3 %
conditions
Chamber details Chamber: SAC 5
80T
1 47 CFR §15.35 [815.209 +20dB Adj. to.3m]
707
60T 'S
# o ® 47 CFR §15.209 [Adj. to.3m]
S * " 4
E_ 5071 ¢ *
a2 |1 ¢ ¢
o
£ 407
[}
3
—1 307
207
107
0 + + + + + + + + + 1
1,85G 3G 4G 5G 6 7 8 9 10G 18,85G
Freauency in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Fregs AVG Critical_Fregs PK+
47 CFR §15.35[815.209 +20dB Adj. to 3m] - 47 CFR §15.209 [Adj. to 3m]
¢ Final_Result PK+ Final_Result AVG
Frequency MaxPeak Average Limit Margin Meas. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBpv/m) | (dBpv/m) | (dBuVv/m) (dB) (ms) (kHz) (cm) (deg)
2483.5672 - 38.69 53.98 15.29 1000 1000 113 \ 293
2483.855 58.49 73.98 15.49 1000 1000 125 H 50
4226.842 --- 38.75 53.98 15.23 1000 1000 121 H 160
5635.285 --- 41.86 53.98 12.12 1000 1000 125 \ 50
5977.604 --- 42.92 53.98 11.06 1000 1000 125 \ -20
17993.532 - 40.27 53.98 13.71 1000 1000 100 \% 262
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18 GHz - 40 GHz
Test mode condition BLE 1 Mbs Traffic Mode - High Channel (Channel 39 — 2480 MHz)
Antenna orientation Horizontal and vertical
Sweep frequency 18 GHz-40 GHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Niall Forrester Date: 2020.06.12
Environmental o -
. Temperature: 18.6 °C Humidity: 53.7 %
conditions
Chamber details Chamber: SAC 5
90T
47-CFR-§15.35[§15.209-+20dB-Adj: to-1m]
80T
707
§ 47.CFR §15.209 [Adj: to-1m]
& 60T
o
£ ¢
T 501 2 X A % N
o Pl . %
— +
401
307
20 + + + + + + + + 1
18 20 25 30 35 40
Freauency in GHz
Preview Result 2-AVG Preview Result 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. Time | Bandwidth Height Pol | Azimuth
(MHz) (dBpv/m) | (dBpv/m) | (dBuVv/m) (dB) (ms) (kHz) (cm) (deg)
26706.394 37.9 63.52 25.62 1000 1000 155 H 307
28604.509 40.79 63.52 22.73 1000 1000 155 v 115
28604.724 40.76 63.52 22.76 1000 1000 155 v 124
29836.072 38.3 63.52 25.22 1000 1000 155 v 142
35573.667 39.07 63.52 24.46 1000 1000 155 H 277
39000.308 38.83 63.52 24.7 1000 1000 155 H 307
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4.2.2.4 Proprietary radio 2400 MHz — Low channel (Channel 2 — 2402 MHz)
9 kHz — 30 MHz

Test mode condition | Proprietary radio 2400 MHz Traffic Mode - Low Channel (Channel 2 — 2402 MHz)

Antenna orientation Loop Antenna Parallel to Axis

Detector Peak

Standard 47 CFR Part 15 subpart C
A002835296-002

EUT

Ancillary Equipment | None

Test Engineer Joel Efraimsson Date: 2020.06.08
Environmental o -
. Temperature: 20,6 °C Humidity: 42,4 %
conditions
Chamber details Chamber: SAC 5
1657
140-\
1207 47 cm
g 1
H
o 100t
o
£
T g0t
Q
—
60T ¢ * e
*
407
15 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Freaquency in Hz
Preview Result 1-PK+ Critical_Fregs PK+
47 CFR §15.35 [§15.209 +20dB Adj. to 3m] . Final_Result PK+
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.030551 55.87 137.90 82.03 1000.0 0.200 100.0 H 70.0
0.035183 55.27 136.68 81.41 1000.0 0.200 100.0 H 157.0
0.173203 56.95 122.83 65.88 1000.0 9.000 100.0 H 115.0
0.192089 56.89 121.93 65.05 1000.0 9.000 100.0 H 293.0
0.389288 49.55 115.80 66.24 1000.0 9.000 100.0 H 202.0
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Test mode condition Proprietary radio 2400 MHz Traffic Mode - Low Channel (Channel 2 — 2402 MHz)

Antenna orientation Loop Antenna Parallel to Axis

Detector Quasi-Peak & Average

Standard 47 CFR Part 15 subpart C

A002835296-002

EUT

Ancillary Equipment None

Test Engineer Joel Efraimsson Date: 2020.06.08

Environmental

. 0
conditions Temperature: 20,6 °C

Humidity: 42,4 %

Chamber details Chamber: SAC 5

15071
1407
1207
g 100t
>
)
o 80T
£ 47 CFR §15.209 [Adj. to 3m]
2
o 601
-
407 " . e hy
& *x &
207
0 + + + + + + + + + + + + + 1
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M 10M 20 30M
Freauency in Hz
Preview Result 2-PK+ Preview Result 1-AVG
* Critical_Freqs PK+ Critical_Freqs AVG
47 CFR §15.209 [Adj. to 3m] ¢ Final_Result AVG
Final_Result QPK
Frequency Average | QuasiPeak Limit Margin Meas. Bandwidth Height Pol Azimuth
(MHz) (dBuV/m) (dBuV/m) (dBpVv/m) (dB) Time (kHz) (cm) (deg)
0.153638 46.87 103.87 57 1000 9 100 H 85
0.211808 44.09 101.09 56.99 1000 9 100 H 174
0.798672 37.81 69.56 31.75 1000 9 100 H 68
1.312026 32.55 65.25 32.69 1000 9 100 H 22
1.445422 31.76 64.4 32.64 1000 9 100 H 233
2.05221 28.13 69.54 41.42 1000 9 100 H 241
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Test mode condition Proprietary radio 2400 MHz Traffic Mode - Low Channel (Channel 2 — 2402 MHz)
Antenna orientation Loop Antenna Perpendicular to Axis
Detector Peak
Sweep frequency 9 kHz-490 kHz
Standard 47 CFR Part 15 subpart C
EUT A002835296-002
Ancillary Equipment None
Test Engineer Joel Efraimsson Date: 2020.06.08
Environmental o .
. Temperature: 20,6 °C Humidity: 42,4 %
conditions
Chamber details Chamber: SAC 5
150F
140-\
1207 47 cm
e 1007
>
3
8 sot
£
2
] 60T . N ¢
D (i 2
407
207
0 + + + + + + + + + + + 1
9k 20k 30k 40 50 60 80 100k 200 300 490k
Frequency in Hz
Preview Result 1-PK+ Critical_Fregs PK+
47 CFR 815.35 [§15.209 +20dB Adj. to 3m] * Final_Result PK+
MaxPeak-PK+ (Single)
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
0.032129 55.90 137.47 81.57 1000.0 0.200 100.0 160.0 14.6
0.037071 52.37 136.22 83.86 1000.0 0.200 100.0 22.0 13.9
0.150816 58.95 124.04 65.08 1000.0 9.000 100.0 68.0 10.9
0.361063 49.98 116.45 66.47 1000.0 9.000 100.0 115.0 10.4
0.435208 48.48 114.83 66.35 1000.0 9.000 100.0 202.0 10.5
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