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Prifgegenstand: RTU (Remote Transmitter Unit)
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Auftrags-Inhalt: Accredited testing according to FCC 47 CFR Part 15
Order content:
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Test specification: ANSI C63.10: 2013
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Date of sample receipt:

Prifmuster-Nr.: See section 2.3
Test sample no:
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Condition of the test item at delivery: Test item complete and undamaged
* Legende: 1 =sehr gut 2 =gut 3 = befriedigend 4 = ausreichend 5 = mangelhaft
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Revision Historys0435442-00260435442-002
REVISION DATE REMARKS AUTHOR
001 2021.01.22 First release Niall Forrester
002 2021.09.09 Added FCC ID 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 o . - Report
Rule Part Test Description Applicability Section RESULT REMARKS
AC Power Line Conducted No Wired
15.207 Emissions (Intentional Radiators) NO 4.1 N/A Connections
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 45 PASS
15.247 (a)(1) 20dB Bandwidth NO 46 N/A BEE IS non-
opping
15.247 (a)(1) Carrier (Hoppmg Channel) NO 4.7 N/A BLE is non-
Separation hopping
15.247 (a)(1) Number of Hopping Channels NO 4.8 N/A BIHEF;;?]Z”'
Time of Occupancy BLE is non-
15.247 (a)(1) (Dwell Time) NO 4.9 N/A hopping
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:

- 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: The Raymond Corporation

Address: 22 S Canal St

Greene, NY 13778

Contact Person: Ben Grotton

Contact e-Mail / Telephone (607) 656-2311 x2040
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2. PRODUCT INFORMATION
2.1 General Description
Model name: RTU (Remote Transmitter Unit)
Manufacturer: Scanfil
Model number / Marketing name: 2302042400
FCC ID: 2AYXJ-1360796
Description: RTU (Remote Transmitter Unit)
Ancillary Equipment: See section 2.7
2.2 Device Characteristics
Type of Power Supply Battery
Nominal Supply Voltage 3.5V
Supply Voltage Range 1.5V -3.5V
Operating Temperature Range 0°C -50°C
Operating Air Humidity Range -
Highest Internal Frequency Source | 2480 MHz
2.3 Test Samples
EUT # EUT ID Description Used For:
1 A002921813-006 Sample with semi-rigid Conducted radio tests
antenna and DTM mode
2 A002932488-001 Standard Sample Radiated emissions
3 A002921813-002 Standard Sample Radiated emissions
4 A002921813-003 Standard Sample Radiated emissions
5 A002921813-004 Standard Sample Radiated emissions
2.4 Wireless Technologies and Bands Supported by the EUT
Evaluation
Technology Band Frequency Range (Tx) Performed*
NFC 13.56 MHz 13.56 MHz NO
BLE 2.4 GHz 2402 MHz - 2480 MHz YES

*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
NFC 13.56 MHz 1 PCB Loop 2 dBi
BLE 2.4 GHz 1 PIFA -2.28 dBi
2.6 Wireless Technology Details
Modulation No. of Channel .
Technology Band - e | SEETic Adaptivity
NFC 13.56 MHz ASK 1 - N/A
BLE 2.4 GHz GFSK 40 2 MHz N/A

2.7 Ancillary Equipment
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 C63.10 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)(1) [Hopping]
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 pV/m.
Measurements on the test system are made in dBuV/m. To convert between these, the following
adjustment is used:

New Limit = 20log (W)+120

6

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

New Limit = 20log (1o )+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 dBpVv/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 1GHz — 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 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
15.207 AC POV\??;;E?()?;”S:SEZ?OFSTiSSions Conducted Emissions
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 — o
s
o
—- v o RF Adapter Cable
; /
[ o .
| | ¢ Test Point-,
A s ]
| GPIB, TCPAP
_________ |
EUT
-y
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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

<

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 60435442-002 A_ TUVRheinland
Seite 12 von 51
Page 12 of 51

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

v '

' '

’ (]

' '

' '

' '

) ' EMI Test

: < 3m > ! Receiver

' EUT : /

]

' . ]

: = , g ; O

(] . (]

E Table 0.8m Receive :

. l Antenna ' )

(] ] —‘:

: Turntable - -

beccccccccccscscsccccccccscscscscsccsccnccccssscscscccnnss
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
N/A

3.6 EUT Operation Modes

Operation mode Description

Continuous Transmit — Device is set to transmit random data

1 .
continuously
5 DTM — Device is controlled by the test equipment using Bluetooth
Low Energy Direct Test Mode

3.7 Deviations from the Test Standard

None

TOV Rheinland Sweden AB. Mobilvagen 10, 223 62 Lund, Sweden - Phone.: +46 46 272 57 46
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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) (%)
2020.11.12 10:35 20.5 37

3.8.2 Environmental Conditions — SAC5 (Radiated Emissions)

Environmental Conditions Log — SAC5

Date Time Temr()oti:r;ature Relativtzo/l;l)umidity
2020.10.05 07:45 19.2 60
2020.10.08 08:30 18.7 62
2020.10.20 07:10 18.4 48
2020.10.21 08:58 18.7 48
2020.10.22 10:12 19.2 50

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

Requirement is not applicable as the device has no wired connections.
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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 Joel Efraimsson

Simon Palmhager 2020.10.07 — 2020.10.27

Niall Forrester

A002932488-001
A002921813-002
A002921813-003
A002921813-004

EUT and Ancillary Equipment IDs

EUT Wireless Configuration(s) Bluetooth Low Energy (2402 MHz — 2480 MHz)

EUT Hardware Configuration(s) -

Overall Result PASS
-

Test Parameter Wireless Configuration Frequency Range Result
Radiated Emissions | | BUetoom) tg"gg;‘;?gzlmm) 9 kHz — 30 MHz PASS
Radiated Emissions Lovxl?lclzjﬁ;?]cr’wtgl IZ(OBVI\:I g;z?gzlll\\/lﬂHz) 30 MHz — 1 GHz PASS
Radiated Emissions Lovxl?lclzjﬁ;?]cr’wtgl IZ(OBVI\:I g;z?gzlll\\/lﬂHz) 1 GHz - 18 GHz PASS
Radiated Emissions Lov\?gﬁ;‘;‘%‘gl th;sEé]ezfgzll\l\/sz) 18 GHz — 40 GHz PASS
Radiated Emissions Mi dB(léJﬁ;?\(r)ltehl I(_GO\II:VSEKngngOll\THZ) 9 kHz — 30 MHz PASS
Radiated Emissions Mi ngr?;?]?]g I(_(g\IIZVSE;(ZELyoll\sz) 30 MHz — 1 GHz PASS
Radiated Emissions Mi ngr?;?]?]g I(_(g\IIZVSE;(ZELyoll\sz) 1 GHz - 18 GHz PASS
Radiated Emissions | ngﬁ;cr)\(r)]tehl (LngsErggﬂyolanz) 18 GHz — 40 GHz PASS
Radiated Emissions Higr?lgﬁg)r?r:gL(c()BVI\éSE}Qezr%;MHz) 9 kHz — 30 MHz PASS
Radiated Emissions Higr?lgﬁg):r:gL(c()avl\éSEIrgezr%JMHz) 30 MHz — 1 GHz PASS
Radiated Emissions Higk?léﬁg)r?r:gL(c()svl\éSEIrgezrggJMHz) 1 GHz - 18 GHz PASS
Radiated Emissions Bluetooth Low Energy 1M 18 GHz — 40 GHz PASS

High Channel (GFSK 2480 MHz)
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Test mode condition

Bluetooth Low Energy 1M, Low channel (2402 MHz)

Antenna orientation

Loop Antenna Parallel to Axis

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-002

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5

=
= o
S o

—
~
>

—
=)
S

150
140

120

100

T~

47 CFR$1535 [815 zomq

§ £
>
2 S
% 80 E%
£ 47 CFR §15.209 [Adj. to 3m] E 80
T z
¢ 60 3
J - g 60 Iy *
0 ’ + tis b
" z 40
20
20
0
% 20 30 50 100k 200300 500 IM  2M 3M 5M  10M 20 30M 0
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Frequency in Hz
Preview Result 2-PK+ Preview Result 1-AVG . )
n Criial Fregs PK+ Crifal Freqs AVG Preview Result 1-PK+ Critical_Fregs PK+
4 CF§§15.209[Adj.t03m] . Final IiesultAVG — 47 CFR §15.35([§15.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Final_Result QPK -
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.288485 40.89 98.40 57.51 | 1000.0 9.000 100.0 | H 135.0
0.400687 38.04 95.55 57.50 | 1000.0 9.000 100.0 | H 139.0
0.627537 39.88 71.65 31.77 | 1000.0 9.000 100.0 | H 179.0
1.225407 33.37 65.84 32.46 1000.0 9.000 100.0 H 225.0
1.606776 30.32 63.49 33.17 1000.0 9.000 100.0 H 191.0
2.104533 27.68 69.54 41.86 1000.0 9.000 100.0 H 45.0
0.028715 55.47 138.44 82.97 1000.0 0.200 100.0 H 203.0
0.065560 47.73 131.27 83.54 1000.0 0.200 100.0 H 112.0
0.086252 45.78 128.89 83.11 1000.0 0.200 100.0 H 203.0
0.173803 56.38 122.80 66.42 1000.0 9.000 100.0 H 135.0
0.183001 56.64 122.36 65.72 1000.0 9.000 100.0 H -41.0
0.442317 48.28 114.69 66.41 1000.0 9.000 100.0 H 45.0
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Test mode condition

Bluetooth Low Energy 1M, Low channel (2402 MHz)

Antenna orientation

Loop Antenna Perpendicular to Axis

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-002

Ancillary Equipment

Test Engineer

Joel Efraimsson

Date: 2020-10-07

Chamber details

Chamber: SAC 5

150 150
140 140\
120
120 47 CFR§1535 [§1520Mr]
£ 100
;_?‘ § 100
T g o @
£ 47 CFR §15.209 [Adj. to 3m] T 8
T £
g 3
P 44 8 60 ¥ ¢ A
40 " * ) )
*
40
20
20
0
% 2 30 50 100k 200300 50 IM  2M 3M 5M 1M 20 30M
) 0
Frequency inHiz o 20 30 50 100k 200300 500 1M 2M 3M 5M 1M 20 30M
Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
+ Critical_Fregs PK+ Critical_Fregs AVG
47 CFR §15.209 [Adj. to 3m] ¢ Final ResutAVG Preview Result 1-PK+ Critical_Freqs PK+
Final_Result QPK — 47CFR§15.35(§15.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height Pol Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.094764 38.17 101.35 57.05 1000.0 9.000 100.0 H 167.0
0.197193 44.57 96.29 57.42 1000.0 9.000 100.0 H 45.0
0.517067 41.87 69.12 31.88 1000.0 9.000 100.0 H 307.0
0.584122 40.65 65.17 32.63 1000.0 9.000 100.0 H 167.0
1.175003 33.71 63.38 33.02 1000.0 9.000 100.0 H 127.0
2.466237 26.11 69.54 42.39 1000.0 9.000 100.0 H 135.0
0.022724 55.76 140.48 84.72 1000.0 0.200 100.0 H 63.0
0.034199 53.53 136.92 83.40 1000.0 0.200 100.0 H 292.0
0.152816 58.83 123.92 65.09 1000.0 9.000 100.0 H 280.0
0.202217 55.66 121.49 65.83 1000.0 9.000 100.0 H 113.0
0.325317 51.49 117.36 65.87 1000.0 9.000 100.0 H 203.0
0.394760 49.22 115.68 66.46 1000.0 9.000 100.0 H 315.0
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Test mode condition

Bluetooth Low Energy 1M, Low channel (2402 MHz)

Antenna orientation

Loop Antenna Parallel to floor

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-002

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5
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47 CFR §15.209 [Adj. to 3m]
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% 20 30 50 100k 200300 500 IM  2M 3M 5M  10M 20 30M
Frequency n Hz ng 06 0k 40 50 60 80 100k 00 300 490k
Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
+ Critical_Freqs PK+ Critical_Freqs AVG

47 CFR §15.209 [Ad;. to 3m] \ Final_Result AVG Preview Result 1-PK+ Critical_Freqgs PK+

Final_Result QPK — 47 CFR §1535[815.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth

(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)

(ms)

0.205465 44.30 101.35 57.05 1000.0 9.000 100.0 H 167.0
0.367731 38.87 96.29 57.42 1000.0 9.000 100.0 H 45.0
0.839851 37.24 69.12 31.88 1000.0 9.000 100.0 H 307.0
1.323756 32.54 65.17 32.63 1000.0 9.000 100.0 H 167.0
1.626450 30.36 63.38 33.02 1000.0 9.000 100.0 H 127.0
2.214085 27.15 69.54 42.39 1000.0 9.000 100.0 H 135.0
0.033484 54.61 137.11 82.50 1000.0 0.200 100.0 H 268.0
0.055587 49.25 132.71 83.45 1000.0 0.200 100.0 H 139.0
0.158111 59.66 123.63 63.96 1000.0 9.000 100.0 H -27.0
0.170200 57.63 122.99 65.36 1000.0 9.000 100.0 H 35.0
0.382981 49.38 115.94 66.56 1000.0 9.000 100.0 H 268.0
0.449035 48.87 114.56 65.69 1000.0 9.000 100.0 H 268.0
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Test mode condition | Bluetooth Low Energy 1M, Low channel (2402 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 30 MHz - 1 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002932488-001
Ancillary Equipment | -
Test Engineer Simon Palmhager Date: 2020-10-20
Chamber details Chamber: SAC 5
80T
70T
607t
e 47 CFR §15.209 [Adj. t0.3m]
3 5Oy
oo I
=]
£ 40
E +
3 3071
207t
Le - hd
L -
10" 'S P . A -
o)
30M 50 60 80 100M 200 300 400 500 800 1G
Freauency in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqgs AVG Critical_Freqs PK+
47 CFR §15.209 [Ad]. to 3m] > Final_Result QPK
Final_Result AVG
Frequency QuasiPeak Limit Margin | Meas. Time | Bandwidth | Height Pol Azimuth
(MHz) (dBuV/m) | (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
32.135520 15.68 40.00 24.32 1000.0 120.000 | 404.0 H
42.699280 8.92 40.00 31.08 1000.0 120.000 | 353.0 H
70.350080 7.55 40.00 32.45 1000.0 120.000 | 175.0 \
87.138800 6.96 40.00 33.04 1000.0 120.000 | 175.0 V
173.016680 7.21 43.52 36.31 1000.0 120.000 | 275.0 H
174.050800 6.84 43.52 36.69 1000.0 120.000 | 270.0 H
337.236520 7.96 46.02 38.06 1000.0 120.000 | 370.0 H
478.604560 11.65 46.02 34.37 1000.0 120.000 | 125.0 H
689.439760 15.04 46.02 30.98 1000.0 120.000 | 170.0 V
889.073400 17.65 46.02 28.37 1000.0 120.000 | 320.0 H
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Test mode condition | Bluetooth Low Energy 1M, Low channel (2402 MHz)
Antenna orientation | Horizontal and Vertical
Sweep frequency 1 GHz - 18 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002932488-001
Ancillary Equipment | -
Test Engineer Joel Efraimsson Date: 2020-10-21
Chamber details Chamber: SAC 5
80T
47 CER §15.35 [§15.209 +20dB Adj. to 3m]
70T
60T
1 < 47.CER.815.209 [Ad]..t0.3 ]
E _ | . * . 4
= 50 .
o 1
=]
£ 407
E, 4
] 301-
20T
107
o}
1G 2G 3G 4G 5G 6 8 10G 18G
Freauencvin Hz
Preview Result 2-AVG Preview Result 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. Time | Bandwidth Height Pol Azimuth
(MHz) (dBuV/m) (dBuV/m) | (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
2483.580977 51.23 --- 73.98 22.75 1000.0 1000.000 197.0 V 131.0
2483.635000 38.27 53.98 15.71 1000.0 1000.000 120.0 V 252.0
4187.764000 38.81 53.98 15.17 1000.0 1000.000 100.0 H -22.0
4214.585000 51.45 - 73.98 22.53 1000.0 1000.000 175.0 V 200.0
4803.988000 43.01 53.98 10.97 1000.0 1000.000 100.0 H 252.0
5805.703000 55.38 == 73.98 18.60 1000.0 1000.000 137.0 V 89.0
7206.049000 47.94 53.98 6.04 1000.0 1000.000 158.0 H -22.0
7206.058000 51.82 --- 73.98 22.16 1000.0 1000.000 169.0 H -22.0
15238.644000 48.49 --- 73.98 25.49 1000.0 1000.000 100.0 H 248.0
16572.502000 37.98 53.98 16.00 1000.0 1000.000 125.0 V 248.0
17983.952000 41.03 53.98 12.95 1000.0 1000.000 100.0 H 202.0
17996.952160 53.93 - 73.98 20.05 1000.0 1000.000 175.0 V 232.0
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Test mode condition | Bluetooth Low Energy 1M, Low channel (2402 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 18 GHz — 40 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002932488-001
Ancillary Equipment | -
Test Engineer Niall Forrester Date: 2020-10-20
Chamber details Chamber: SAC 5
20T
47.CFR.§15.35[§15.209.+20dB-Adj. to.1m]
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70T
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20
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Freauencv in GHz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqgs 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) (dBuV/m) (dBuV/m) | (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
19033.858000 52.54 83.52 30.98 1000.0 1000.000 155.0 H 36.0
20363.458000 40.46 63.52 23.06 1000.0 1000.000 155.0 \Y 158.0
21989.705000 57.71 83.52 25.81 1000.0 1000.000 155.0 \Y 42.0
21992.627000 58.56 83.52 24.96 1000.0 1000.000 155.0 \Y 52.0
22035.837000 44.88 63.52 18.64 1000.0 1000.000 155.0 \Y 8.0
24617.585000 57.36 83.52 26.16 1000.0 1000.000 155.0 \Y 102.0
26470.869000 63.64 83.52 19.89 1000.0 1000.000 155.0 \ 146.0
26475.726000 50.20 63.52 13.32 1000.0 1000.000 155.0 \Y -4.0
26829.533000 41.57 63.52 21.96 1000.0 1000.000 155.0 H 126.0
34107.086000 40.27 63.52 23.26 1000.0 1000.000 155.0 H 202.0
34584.040000 52.61 83.52 30.92 1000.0 1000.000 155.0 \Y 262.0
35545.109000 39.52 63.52 24.00 1000.0 1000.000 155.0 H 68.0
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Test mode condition

Bluetooth Low Energy 1M, Mid channel (2440 MHz)

Antenna orientation

Loop Antenna Parallel to Axis

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-003

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5
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120 47mr]
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Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
+ Critical_Fregs PK+ Critical_Fregs AVG
47 CFR §15.209 [Adj. to 3m] ¢ Final_Resutt AVG Preview Result 1-PK+ Critical_Freqs PK+
Final_Result QPK — 47CFR§1535(§15.209 +20dB Adj. to 3m] Final_Result PK+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.196376 44.66 101.74 57.08 1000.0 9.000 100.0 H 192.0
0.467841 36.76 94.20 57.44 1000.0 9.000 100.0 H 257.0
0.551624 41.28 72.77 31.49 1000.0 9.000 100.0 H 49.0
0.802543 37.51 69.52 32.00 1000.0 9.000 100.0 H 229.0
0.942763 36.12 68.12 31.99 1000.0 9.000 100.0 H 45.0
2.020813 28.14 69.54 41.40 1000.0 9.000 100.0 H -41.0
0.031521 55.17 137.63 82.47 1000.0 0.200 100.0 H 167.0
0.041244 51.84 135.30 83.46 1000.0 0.200 100.0 H 10.0
0.166215 57.53 123.19 65.66 1000.0 9.000 100.0 H 202.0
0.263748 53.54 119.18 65.64 1000.0 9.000 100.0 H 191.0
0.382748 49.36 115.95 66.58 1000.0 9.000 100.0 H 1.0
0.388472 50.00 115.82 65.82 1000.0 9.000 100.0 H 225.0
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Test mode condition

Bluetooth Low Energy 1M, Mid channel (2440 MHz)

Antenna orientation

Loop Antenna Perpendicular to Axis

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-003

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5

130 150
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120 47 CFR§1535 815 20%]
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Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
+ Critical_Freqs PK+ Critical_Freqs AVG
47 CFR §15.209 [Ad). to 3m] ¢ Final_ResultAVG Preview Result 1-PK+ Critical_Freqs PK+
Final_Result QPK — 47CFR§15.35[815.209 +20dB Adj. to 3m] ¢ Final_Result Pk+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.444947 37.25 94.64 57.39 1000.0 9.000 100.0 H -45.0
0.451666 37.05 94.51 57.46 1000.0 9.000 100.0 H -14.0
0.726760 38.42 70.38 31.95 1000.0 9.000 100.0 H -13.0
0.833598 37.27 69.19 31.92 1000.0 9.000 100.0 H 205.0
0.941739 36.19 68.13 31.93 1000.0 9.000 100.0 H 168.0
2.196048 27.27 69.54 42.28 1000.0 9.000 100.0 H 225.0
0.032547 53.20 137.35 84.16 1000.0 0.200 100.0 H 135.0
0.061662 48.91 131.80 82.90 1000.0 0.200 100.0 H 268.0
0.160113 57.49 123.52 66.02 1000.0 9.000 100.0 H 165.0
0.163449 57.55 123.34 65.79 1000.0 9.000 100.0 H 88.0
0.326642 50.78 117.32 66.55 1000.0 9.000 100.0 H 140.0
0.435149 48.69 114.83 66.15 1000.0 9.000 100.0 H 225.0
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Test mode condition

Bluetooth Low Energy 1M, Mid channel (2440 MHz)

Antenna orientation

Loop Antenna Parallel to floor

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-003

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5

130 150
120 140\
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120 JTWWq
E 80
N 47 CFR §15.209 [Ad;. to 3m] £ 100
é 60 Sl
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Pl N b s
4
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% 2030 50 100k 200300 500 IM M 3M 5M 1M 20 30M
. )
Frequenty n Hz % M WK 40 50 60 & 100k 00 W0 490
Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
+ Critical_Freqs PK+ Critical_Fregs AVG
47 CFR §15.209 [Adi. to 3m] ¢ Final_ResultAVG Preview Result 1-PK+ Critical_Freqs PK+
Final_Result QPK — 47CFR§15.35[815.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.444947 37.25 94.64 57.39 1000.0 9.000 100.0 H -45.0
0.451666 37.05 94.51 57.46 1000.0 9.000 100.0 H -14.0
0.726760 38.42 70.38 31.95 1000.0 9.000 100.0 H -13.0
0.833598 37.27 69.19 31.92 1000.0 9.000 100.0 H 205.0
0.941739 36.19 68.13 31.93 1000.0 9.000 100.0 H 168.0
2.196048 27.27 69.54 42.28 1000.0 9.000 100.0 H 225.0
0.027232 55.68 138.90 83.22 1000.0 0.200 100.0 H 315.0
0.053103 49.71 133.10 83.39 1000.0 0.200 100.0 H -2.0
0.155841 58.57 123.75 65.18 1000.0 9.000 100.0 H 135.0
0.175766 57.16 122.71 65.55 1000.0 9.000 100.0 H 229.0
0.222526 54.49 120.66 66.17 1000.0 9.000 100.0 H 191.0
0.312747 51.94 117.70 65.76 1000.0 9.000 100.0 H 190.0
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Test mode condition | Bluetooth Low Energy 1M, Mid channel (2440 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 30 MHz - 1 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002921813-003
Ancillary Equipment | -
Test Engineer Joel Efraimsson Date: 2020-10-08
Chamber details Chamber: SAC 5
80T
70t
60T
c 47 CER.§15.209 [Adj. to.3m]
=]
S 40
§ +
3 3071
20T . 4
Le -
in *
lO“ - >
(0]
30M 50 60 80 100M 200 300 400 500 800 1G
Freauencv in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Fregs AVG Critical_Freqs PK+
47 CFR 815.209 [Ad]. to 3m] * Final_Result QPK

Final_Result AVG

Frequency | QuasiPeak | Average Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth

(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)

32.121480 16.09 40.00 23.91 | 1000.0 120.000 383.0 \Y 310.0
88.324640 6.65 43.52 36.87 | 1000.0 120.000 354.0 \Y 296.0
173.081080 7.28 43.52 36.24 | 1000.0 120.000 100.0 H 278.0
464.562440 11.43 46.02 34.59 | 1000.0 120.000 133.0 H 202.0
692.561600 14.83 46.02 31.19 | 1000.0 120.000 304.0 \ 244.0
857.685320 19.38 46.02 26.64 | 1000.0 120.000 321.0 H -22.0
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Test mode condition | Bluetooth Low Energy 1M, Mid channel (2440 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 1 GHz - 18 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002921813-003
Ancillary Equipment | -
Test Engineer Niall Forrester Date: 2020-10-27
Chamber details Chamber: SAC 5
80T
47 CER §15.35 [§15.209 +20dB _Adj. to 3m]

7071

60T
= 1 * 47.CER.815.209.[Ad]..to 3!1;|
= & &
g_ 50T £3 L 4
Z 1
=]
£ 40T
E, ml
3 301-

20T

10T

(0]
1G 2G 3G 4G 5G 6 8 10G 18G
Freauencvin Hz
Preview Result 2-AVG Preview Result 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) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
2399.904069 49.17 73.98 24.81 | 1000.0 | 1000.000 159.0 Vv 110.0
2483.546798 51.54 73.98 22.44 | 1000.0 | 1000.000 125.0 H 246.0
2483.572744 38.31 53.98 15.67 | 1000.0 | 1000.000 125.0 Vv 245.0
4171.649000 51.56 73.98 22.42 | 1000.0 | 1000.000 125.0 Vv 234.0
4180.606000 38.65 53.98 15.33 | 1000.0 | 1000.000 100.0 H 190.0
4879.980000 45.25 53.98 8.73 1000.0 | 1000.000 127.0 H 41.0
5984.650000 56.04 73.98 17.94 | 1000.0 | 1000.000 175.0 H 54.0
7319.877000 49.72 73.98 24.26 | 1000.0 | 1000.000 125.0 H 22.0
7320.033000 44.57 53.98 9.41 1000.0 | 1000.000 125.0 H 22.0
7320.070000 44.59 53.98 9.39 1000.0 | 1000.000 125.0 H 22.0
17966.487000 53.34 73.98 20.64 | 1000.0 | 1000.000 210.0 vV 266.0
17988.094000 40.90 53.98 13.08 | 1000.0 | 1000.000 125.0 vV 68.0

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.:

60435442-002 A TUVRheinland®

Seite 28 von 51

Page 28 of 51

Test mode condition | Bluetooth Low Energy 1M, Mid channel (2440 MHz)
Antenna orientation | Horizontal and Vertical
Sweep frequency 18 GHz — 40 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002921813-003
Ancillary Equipment | -
Test Engineer Niall Forrester Date: 2020-10-20
Chamber details Chamber: SAC 5
90T
47.CFR-§15.35[§15.209.+20dB-Adj.-to-1m]
80T
70t
£ 47-CFR-§15.209 [Adj: to-1m]
> b4
A 60T
E3) * *
£ * » P
L so71
]
40t
30t
20
18 20 25 30 35 40
Freauencv 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) (dBuV/m) (dBuV/m) | (dBuV/m) (dB) (ms) (kHz) (cm) (deg)
19240.876000 41.37 63.52 22.15 1000.0 1000.000 155.0 V 12.0
19243.328000 54.49 --- 83.52 29.03 1000.0 1000.000 155.0 V 172.0
22037.283000 44.95 63.52 18.57 1000.0 1000.000 155.0 V 262.0
22040.608000 58.52 --- 83.52 25.00 1000.0 1000.000 155.0 V 296.0
24764.094000 57.58 - 83.52 25.94 1000.0 1000.000 155.0 vV 112.0
26462.343000 63.24 - 83.52 20.28 1000.0 1000.000 155.0 vV 352.0
26481.702000 50.29 63.52 13.23 1000.0 1000.000 155.0 V 82.0
26835.366000 54.80 --- 83.52 28.72 1000.0 1000.000 155.0 V 52.0
26847.353000 41.36 63.52 22.16 1000.0 1000.000 155.0 H 232.0
34116.663000 40.32 63.52 23.20 1000.0 1000.000 155.0 V 292.0
35540.782000 39.89 63.52 23.63 1000.0 1000.000 155.0 H -8.0
35561.557000 53.19 -—- 83.52 30.33 1000.0 1000.000 155.0 H 232.0
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Test mode condition

Bluetooth Low Energy 1M, High channel (2480 MHz)

Antenna orientation

Loop Antenna Parallel to axis

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-004

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5

150 150
uo 140\
120
2o 47mw]
£ 100
> £
& S 100
T 80 1
£ 47 CFR §15.209 [Ad. to 3m] g
I3 £
g 3 W
¢ + ot
0 ' b + 60
¢ Y4
*
20 ¢
4
0
% 230 50 100k 200300 500 IM  2M 3M 5M  10M 20 30M
20 —— ;
Frequency inHz % 2k 3k 40 50 60 80 100k 00 00 490K
Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
+ Critical_Fregs PK+ Critical_Fregs AVG
47 CFR §15.209 [Ad}. to 3m] ¢ Final_ResutAVG Preview Result 1-PK+ Critical_Freqs PK+
Final_Result QPK — 47 CFR§15.35[815.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.151320 46.81 104.01 57.20 1000.0 9.000 100.0 H 102.0
0.204023 44.39 101.41 57.02 1000.0 9.000 100.0 H 77.0
0.499455 42.18 73.63 31.45 1000.0 9.000 100.0 H -1.0
0.764679 37.98 69.94 31.96 1000.0 9.000 100.0 H 229.0
1.088851 34.68 66.87 32.18 1000.0 9.000 100.0 H 315.0
2.029195 27.94 69.54 41.60 1000.0 9.000 100.0 H 135.0
0.025782 54.99 139.38 84.39 1000.0 0.200 100.0 H 305.0
0.083547 46.68 129.17 82.48 1000.0 0.200 100.0 H 292.0
0.153315 58.51 123.89 65.38 1000.0 9.000 100.0 H -14.0
0.155791 57.42 123.75 66.33 1000.0 9.000 100.0 H -2.0
0.194523 55.34 121.83 66.49 1000.0 9.000 100.0 H 315.0
0.388149 50.79 115.82 65.03 1000.0 9.000 100.0 H -45.0
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Test mode condition

Bluetooth Low Energy 1M, High channel (2480 MHz)

Antenna orientation

Loop Antenna Perpendicular to axis

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-004

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5

150
140

120

,_‘
S
S

150
140 \

47 CFR §15.35[§15.209 +20dB Atf:

£
T g . i
£ 47 CFR §15.209 [Ad. to 3m] T 8
T £
g & 3
S 80 (3
" Y i Lo - 4 S
* [}
4
20
20
0
9% 20 30 50 100k 200300 500 IM  2M 3M 5M  10M 20 30M
. v
Frequency in Hz % 203 5 100k 20300 500 M 2M M SM  10M 20 30M
Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
*  Critical_Fregs PK+ Critical_Freqs AVG
47 CFR §15.209 [Adj. to 3m] 4 Final_Result AVG Preview Result 1-PK+ Critical_Freqs PK+
Final_Resuft QPK — 47CFR §15.35[815.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.159607 46.40 103.54 57.15 1000.0 9.000 100.0 H 154.0
0.382469 38.43 95.95 57.53 1000.0 9.000 100.0 H 256.0
0.557769 41.03 72.68 31.65 1000.0 9.000 100.0 H 225.0
0.846451 37.08 69.05 31.98 1000.0 9.000 100.0 H 225.0
0.976532 35.82 67.81 31.99 1000.0 9.000 100.0 H 244.0
2.130886 27.45 69.54 42.09 1000.0 9.000 100.0 H 45.0
0.018056 57.66 142.47 84.81 1000.0 0.200 100.0 H 135.0
0.044252 51.67 134.69 83.02 1000.0 0.200 100.0 H 229.0
0.081724 43.73 129.36 85.63 1000.0 0.200 100.0 H 135.0
0.166433 57.08 123.18 66.10 1000.0 9.000 100.0 H -41.0
0.240769 54.10 119.97 65.87 1000.0 9.000 100.0 H 63.0
0.326739 51.67 117.32 65.65 1000.0 9.000 100.0 H 135.0
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Test mode condition

Bluetooth Low Energy 1M, High channel (2480 MHz)

Antenna orientation

Loop Antenna Parallel to floor

Sweep frequency

9 kHz-30 MHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-004

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-07

Chamber details

Chamber: SAC 5

150 150
10 140\
120
120 47mq
£ 100
2 £
il S 100
T 80 3
< 47 CFR §15.209 Ad) to 3] 3
I £
3 o 3 W
)
4 e big < ] 60
¢ A
s
2 ¢
40
0 ; ; ; ;
% 2030 50 100k 200300 500 M 2M 3M 5M  10M 20 30M
. )
Frequency n Hz % M W0k 40 50 60 80 100k 00 W0 490k
Preview Result 2-PK+ Preview Result 1-AVG Frequency in Hz
+ Critical_Freqs PK+ Critical Freqs AVG
47 CFR §15.209[Adj. to 3m] ¢ Final_Result AVG Preview Result 1-PK+ Critical Fregs PK+
Final_Result QPK — 47 CFR§15.35[815.209 +20dB Adj. to 3m] ¢ Final_Result PK+
Frequency | Average | QuasiPeak | MaxPeak Limit Margin Meas. Bandwidth | Height | Pol | Azimuth
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
0.151320 46.81 104.01 57.20 1000.0 9.000 100.0 H 102.0
0.204023 44.39 101.41 57.02 1000.0 9.000 100.0 H 77.0
0.499455 42.18 73.63 31.45 1000.0 9.000 100.0 H -1.0
0.764679 37.98 69.94 31.96 1000.0 9.000 100.0 H 229.0
1.088851 34.68 66.87 32.18 1000.0 9.000 100.0 H 315.0
2.029195 27.94 69.54 41.60 1000.0 9.000 100.0 H 135.0
0.025782 54.99 139.38 84.39 1000.0 0.200 100.0 H 305.0
0.083547 46.68 129.17 82.48 1000.0 0.200 100.0 H 292.0
0.153315 58.51 123.89 65.38 1000.0 9.000 100.0 H -14.0
0.155791 57.42 123.75 66.33 1000.0 9.000 100.0 H -2.0
0.194523 55.34 121.83 66.49 1000.0 9.000 100.0 H 315.0
0.388149 50.79 115.82 65.03 1000.0 9.000 100.0 H -45.0

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.:

60435442-002

A TUVRheinland®

Seite 32 von 51
Page 32 of 51

Test mode condition

Bluetooth Low Energy 1M, High channel (2480 MHz)

Antenna orientation

Horizontal and Vertical

Sweep frequency

30 MHz -1 GHz

Standard

47 CFR FCC Part 15 subpart C

EUT

A002921813-004

Ancillary Equipment

Test Engineer

Simon Palmhager

Date: 2020-10-20

Chamber details

Chamber: SAC 5

70T
60T
47 CEFR.§15.209 [Adj..to.3m]
5071
E f
>
@ 40
=]
=
2 301
9
*
20T > *
L 2
*
10T
L 4 L 4 - A * L 4
o
30M 50 60 80 100M 200 300 400 500 800 1G
Freauencvin Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR 8§15.209 [Adj. to 3m] > Final_Result QPK
Final_Result AVG
Frequency QuasiPeak Limit Margin Meas. Bandwidth | Height Pol Azimuth
(MHz) (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
33.397400 15.63 40.00 24.37 1000.0 120.000 275.0 \ -22.0
42.307920 9.09 40.00 30.91 1000.0 120.000 125.0 H -18.0
74.117360 9.11 40.00 30.89 1000.0 120.000 125.0 \ 40.0
86.961280 6.41 40.00 33.59 1000.0 120.000 183.0 \ 202.0
128.093080 6.69 43.52 36.83 1000.0 120.000 325.0 \ 278.0
173.821280 7.13 43.52 36.39 1000.0 120.000 375.0 \ 292.0
348.847040 8.82 46.02 37.20 1000.0 120.000 410.0 \ 158.0
472.839440 11.64 46.02 34.38 1000.0 120.000 183.0 H 85.0
540.836760 18.47 46.02 27.55 1000.0 120.000 225.0 H 296.0
659.106360 18.24 46.02 27.78 1000.0 120.000 175.0 H 292.0
951.475880 22.22 46.02 23.80 1000.0 120.000 354.0 \ 52.0
33.397400 15.63 40.00 24.37 1000.0 120.000 275.0 \ -22.0
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Test mode condition | Bluetooth Low Energy 1M, High channel (2480 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 1 GHz - 18 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002921813-004
Ancillary Equipment | -
Test Engineer Joel Efraimsson Date: 2020-10-21
Chamber details Chamber: SAC 5
80T
47 CER §15.35 [§15.209 +20dB Adj. to 3m]
70T
60T
< ® 47 CER.§15.209.[Adj. to.3m]
£ . * t
% 50T &
& 1
=]
= 407
E |l
et 301
207
1071
o
1G 2G 3G 4G 5G 6 8 10G 18G
Freauencv in Hz
Preview Result 2-AVG Preview Result 1-PK+
* Critical_Freqs AVG Critical_Freqs PK+
47 CFR §15.35[§15.209 +20dB Adj. to 3m] e 47 CFR §15.209 [Adj. to 3m]
> Final_Result PK+ Final_Result AVG
Frequency MaxPeak Average Limit Margin Meas. Bandwidth | Height Pol Azimuth
(MHz) (dBuV/m) (dBuV/m) | (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)
2399.943500 49.01 73.98 24.97 1000.0 1000.000 207.0 H 131.0
2399.980000 36.30 53.98 17.68 1000.0 1000.000 175.0 H 177.0
2483.509500 38.75 53.98 15.23 1000.0 1000.000 125.0 H 338.0
2483.904637 50.94 73.98 23.04 1000.0 1000.000 125.0 V 290.0
4162.573000 38.36 53.98 15.62 1000.0 1000.000 100.0 H -22.0
4240.397000 51.70 73.98 22.28 1000.0 1000.000 125.0 H 248.0
4960.006000 46.11 53.98 7.87 1000.0 1000.000 127.0 H -18.0
5967.901000 55.66 73.98 18.32 1000.0 1000.000 175.0 \Y 189.0
7440.084000 52.39 53.98 1.59 1000.0 1000.000 100.0 H -5.0
7440.091000 52.62 53.98 1.36 1000.0 1000.000 100.0 H -4.0
7440.169000 56.25 73.98 17.73 1000.0 1000.000 135.0 H -18.0
7440.192000 56.16 73.98 17.82 1000.0 1000.000 135.0 H -18.0
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Test mode condition | Bluetooth Low Energy 1M, High channel (2480 MHz)
Antenna orientation | Horizontal and Vertical
Sweep frequency 18 GHz — 40 GHz
Standard 47 CFR FCC Part 15 subpart C
EUT A002921813-004
Ancillary Equipment | -
Test Engineer Niall Forrester Date: 2020-10-20
Chamber details Chamber: SAC 5
20T
47.CFR-§15.35[§15.209.+20dB-Adj: to-1m]
80T
707
£ 47-CFR-815.209 [Adj. to-1m]
> L 4
A 607
-Qg » <*
= * &
T 507
]
40t
307
20
18 20 25 30 35 40
Freauencyv 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]  ~=es 47 CFR §15.209 [Adj. to 1m]
A d 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)
19234.864000 54.70 - 83.52 28.82 1000.0 1000.000 155.0 V 22.0
19249.873000 41.12 63.52 22.41 1000.0 1000.000 155.0 V 186.0
21990.458000 44.60 63.52 18.92 1000.0 1000.000 155.0 V 82.0
22054.798000 57.72 --- 83.52 25.80 1000.0 1000.000 155.0 V 236.0
22063.201000 57.68 - 83.52 25.84 1000.0 1000.000 155.0 vV 232.0
24745.480000 57.31 - 83.52 26.21 1000.0 1000.000 155.0 H 236.0
26465.649000 62.85 - 83.52 20.67 1000.0 1000.000 155.0 H 116.0
26476.590000 50.13 63.52 13.39 1000.0 1000.000 155.0 V -4.0
26838.824000 41.42 63.52 22.10 1000.0 1000.000 155.0 H 192.0
34136.617000 40.22 63.52 23.30 1000.0 1000.000 155.0 V 22.0
34147.463000 53.51 - 83.52 30.01 1000.0 1000.000 155.0 vV 112.0
35126.395000 40.33 63.52 23.19 1000.0 1000.000 155.0 H 8.0
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4.3 Test Results — Out of Band Emissions

4.3.1 Out of Band Emissions — Test Summary

Test Specification 47 CFR 15.247 (d)

Test Engineer & Date Niall Forrester 2020.11.12

EUT and Ancillary Equipment IDs A002921813 006

EUT Operation Mode(s) DTM

EUT Wireless Configuration(s) Bluetooth Low Energy 1M/2M (See below for details)

EUT Hardware Configuration(s) Power from lab power supply

Overall Result
-

PASS

Test Parameter Wireless Configuration 'I(';(BPr\;v)r 'I\_/I\ia(sdlgsg (Iai:n:{) Result
| o e iy | 528 | 5000 | 2628 | pass
| o e Mg | 022 | 4720 | 2022 pass
i e | e o g | 579 | 058 | 2579 | pass
e | e o g | 580 | 4983 | 250 | pass
s | e o g | o83 | 922 | 26 | pass
s | o ) My | 078 | 840 | 2078 | pass
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4.3.2 Out of Band Emissions — Test Details (Worst Case Plot)

RBW 100 kHz
VBW 300 kHz

A TUVRheinland®
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Marker 3 [T1 ]
-43.83 dBm

Ref 23 dEm Att 10 dB SWT 2.5 = 2.562790333 GHz
e Markagr 1 [T1
~§.90 dBm
2.435503000 GHz
10 Marledr iz
-64.51 dBEm
LCEIH] 1.219404323 cH=
-
1
9
10
20

Dl —-25. dBm

—-30
SWE 30 off 30

--40

Start 30 MH=z 2.497 GHz/

Date: 12.NOV.2020 11:29:59

Stop 25 GHz

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 60435442-002 A_ TUVRheinland

Seite 37 von 51
Page 37 of 51

4.4 Test Results — Band Edge Compliance (Authorized Band)

4.4.1 Band Edge Compliance (Authorized Band) — Test Summary

Test Specification 47 CFR 15.247 (d)

Test Engineer & Date Niall Forrester 2020.11.12

EUT and Ancillary Equipment IDs A002921813 006

EUT Operation Mode(s) DTM

EUT Wireless Configuration(s) Bluetooth Low Energy 1M/2M (See below for details)

EUT Hardware Configuration(s) Power from lab power supply

Overall Result PASS

—MeaSUFGdLimit
Test Parameter Wireless Configuration Level (dBm) Result
(dBm)

e e | o o ey gy | 080 | 2026 | pass
| oo ey By | 4085 | 2026 | pass
o P08 | gk et Ny | 4230 | a7 | pass
e B e | R e Py | 188 | 2699 | paSS
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4.4.2 Band Edge Compliance (Authorized Band) — Test Details (Worst Case Plot)

RBW 100 kHz Marker 3 [T1 ]
WVBW 300 kH=z —-41.88 dBm
Ref 23 dBm Attt 20 dB SWT 15 ms 2.494975200 GHz
e Markagr 1 [T1
-4.89 dBm
2.480270400 GH=z
10 Marledr iz
-5¢.11 dBEm
MASH

2.483500000 GH=z

—

DL —26. dBy

100 off 100

=)

--70
Fl

Start 2.478 GH=z Z.2 MHz/ Stop 2.5 GHz

Date: 12.NOV.2020 11:20:52
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4.5 Test Results — Band Edge Compliance (Restricted Band)

45.1 Band Edge Compliance (Restricted Band) — Test Summary

Test Specification 47 CFR 15.209 & 15.247 (d)

Test Engineer & Date Niall Forrester 2020.10.05

EUT and Ancillary Equipment IDs A002921813-002

A002921813-004

EUT Operation Mode(s) Continuous Transmit

EUT Wireless Configuration(s) Bluetooth Low Energy 1M (Low and High channels)

EUT Hardware Configuration(s) Power from lab power supply

Overall Result PASS

|
Test Parameter Wireless Configuration Result*

Emissions at Band Edge Bluetooth Low Energy 1M PASS
(Rest. Band — Low Edge) Low Channel (GFSK 2402 MHz)
Emissions at Ba_md Edge ' Bluetooth Low Energy 1M PASS
(Rest. Band — High Edge) High Channel (GFSK 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

Test mode condition | Bluetooth Low Energy 1M, Low channel (2402 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 1 GHz — 18 GHz Lower Band Edge
Standard 47 CFR FCC Part 15 subpart C
EUT A002921813-002
Ancillary Equipment | -
Test Engineer Niall Forrester Date: 2020-10-05
Chamber details Chamber: SAC 5
110
100
90
£ #
_%' 80 47 CER . 815.35[815.209 - 1SM2400.+20dB._Adj..to.3m]
= 701
% 60 b *
—I 1 47.CER 815.209 - ISM2400.[Ad]. 10.3m]
50T
407
30
2290 2300 2320 2340 2360 2380 2400 2420 2440 2450

Freauency in MHz

Preview Result 2-AVG
Preview Result 1-PK+
bl Critical_Freqs AVG
Critical_Freqs PK+
—— 47 CFR 815.35[815.209 - ISM2400 +20dB Adj. to 3m]
""""" 47 CFR §15.209 - ISM2400 [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)
2390.000000 44.46 53.98 9.52 1000.0 1000.000 111.0 H 296.0
2390.000000 60.66 73.98 13.32 1000.0 1000.000 100.0 H 228.0
2400.000000 44.48 1000.0 1000.000 181.0 H 103.0
2400.000000 59.94 1000.0 1000.000 100.0 H 19.0
2402.032000 84.25 1000.0 1000.000 169.0 H 81.0
2402.032000 83.88 1000.0 1000.000 169.0 H 92.0
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Restricted Band — High Edge

Test mode condition | Bluetooth Low Energy 1M, High channel (2480 MHz)

Antenna orientation | Horizontal and Vertical

Sweep frequency 1 GHz — 18 GHz Lower Band Edge

Standard 47 CFR FCC Part 15 subpart C

EUT A002921813-004

Ancillary Equipment | -

Test Engineer Niall Forrester Date: 2020-10-05

Chamber details Chamber: SAC 5

110
100
90

80 47 CFR §15.35 [§15.209 - 1SM2400 +20d B Adj. to. 3m]

70

... *
47.CER.815.209 .- ISM2400 [Ad]..t0.3m]

Level in dBpv/m

60

50

40

30~
2450 2460 2470 2480 2490 2500

Freauency in MHz

Preview Result 2-AVG
Preview Result 1-PK+
* Critical_Freqs AV G
Critical_Freqs PK+
——— 47 CFR §15.35[§15.209 - ISM2400 +20dB Adj. to 3m]
""""" 47 CFR §15.209 - ISM2400 [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)
2480.015000 91.12 1000.0 1000.000 122.0 H 45.0
2480.015000 91.28 1000.0 1000.000 121.0 H 44.0
2483.500000 45.31 53.98 8.67 1000.0 1000.000 145.0 H 59.0
2483.500000 60.39 73.98 13.59 1000.0 1000.000 168.0 H 0.0
2484.970000 60.59 73.98 13.39 1000.0 1000.000 101.0 \Y 129.0
2491.240000 60.54 73.98 13.44 1000.0 1000.000 101.0 V 31.0
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4.6 Test Results —20dB Bandwidth

4.6.1 20dB Bandwidth — Test Summary
Requirement is not applicable as the device is non-hopping

4.7 Test Results — Carrier (Hopping Channel) Separation

4.7.1 Carrier (Hopping Channel) Separation — Test Summary

Requirement is not applicable as the device is non-hopping

4.8 Test Results — Number of Hopping Channels

4.8.1 Number of Hopping Channels — Test Summary

Requirement is not applicable as the device is non-hopping

4.9 Test Results — Time of Occupancy (Dwell Time)

4.9.1 Time of Occupancy (Dwell Time) — Test Summary
Requirement is not applicable as the device is non-hopping

A TUVRheinland®
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4.10 Test Results — 6dB Bandwidth

4.10.1 6dB Bandwidth — Test Summary

Test Specification 47 CFR 15.247 (a)(2)

Test Engineer & Date Niall Forrester 2020.11.12

EUT and Ancillary Equipment IDs A002921813_006

EUT Operation Mode(s) DTM

EUT Wireless Configuration(s) Bluetooth Low Energy 1M/2M (See below for details)

EUT Hardware Configuration(s) Power from lab power supply

Overall Result PASS

|

Test Parameter Wireless Configuration LI\ZSZIS::I(—EI(;) Lir(r;i:li\;lin Result
6dB Bandwidth Lo etooh 'Eg"gSEQ‘;rfgzlmHz) 667.20 500 PASS
6dB Bandwidth | | BUeoo tg"gSEnggzzmHz) 681.60 500 PASS
6dB Bandwidth i oot tg";’SE;gfi’oll\')I"Hz) 686.40 500 PASS
6dB Bandwidth Vi dB'C“ﬁ;?]fg‘l I(_GovlgsE;;gonl\')ﬂHz) 681.60 500 PASS
6dB Bandwidth Higr?lgﬁg)r?r::;ll_(gvl\éslzlzezrggolmHz) 676.80 500 PASS
6dB Bandwidth Higr?'gﬁmzlL(‘(’BV;SEQE’;%OZMHZ) 681.60 500 PASS
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4.10.2 6dB Bandwidth — Test Details (Worst Case Plot)

RBW 100 kHz Marker 1 [T1 ]
WVBW 300 kH=z -6.33 dBm

Ref 23 dBm Attt 45 dB SWT 10 ms 2.402043200 GHz

., nde [T11 .00 dE

BW 547.200000000 kH=z
Temp (1 [T1 ndB]

L 10 14 c1 A
2.401684000 GHz
EES Temp (2 [T1 ndB]

-0 =T3S OB

1 2.402353200 GHz

—-10
D1 —-12. dBm //ﬁ k\\
F-20 ﬂﬂ

—-30

SWE 100 off 100 M
R T LT Mbstgmslhasrdbigio o)

--50

--60

--70

Center 2.402 GH=z 500 kHz/ Span & MHz

Date: 12.NOV.2020 11:10:17
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4.11 Test Results — Peak Conducted Output Power
4.11.1 Peak Conducted Output Power — Test Summary
Test Specification 47 CFR 15.247(b)
Test Engineer & Date Niall Forrester 2020.11.12
EUT and Ancillary Equipment IDs A002921813 006
EUT Operation Mode(s) DTM
EUT Wireless Configuration(s) Bluetooth Low Energy 1M/2M (See below for details)
EUT Hardware Configuration(s) Power from lab power supply
Overall Result PASS
|
. . . Measured Level (dBm) Limit
Test Parameter Wireless Configuration Low Nom High (dBm) Result
1.5V 2.0V 3.5V
Output Power | Low Channel (GFSK 2402 iz | 3 | 535 | 836 | 30 | Pass
e | e oy | 9% | 527 | 542 | w0 | pass
e | e o e oy | 497 | 508 | 495 | 30 | pass
e | e e Sy | 491 | 503 | 4s | w | pass
e e | o e iy | 592 | 553 | 595 | w0 | pass
e |y | 557 | 557 | 594 | w0 | pass
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4.11.2 Peak Conducted Output Power — Test Details (Worst Case Plot)

RBW 2 MHz Marker 1 [T1 ]

VBW 5 MHz -4.92Z dBm
Ref 23 dBm ATt 45 dB SWT 10 ms 2.439880000 GH=z
—20
—10

MAH
—0
1
¥ ]

--10 =

—-30
SWER 100 off 100

--40

--50

--60

--70

Start 2.437 GHz 500 kHz/ Stop 2.443 GHz

Date: 12.NOV.2020 12:22:26
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4.12 Test Results — Power Spectral Density

4.12.1 Power Spectral Density — Test Summary

Test Specification 47 CFR 15.247(e)

Test Engineer & Date Niall Forrester 2020.11.12

EUT and Ancillary Equipment IDs A002921813 006

EUT Operation Mode(s) DTM

EUT Wireless Configuration(s) Bluetooth Low Energy 1M/2M (See below for details)
EUT Hardware Configuration(s) Power from lab power supply

Overall Result PASS

Test Parameter Wireless Configuration (g/l;rijglzai) (Id'gvn: /Iéikrr|1_|i;) (gégr: /I:;,;(T—II;{) Result
Power Density Lovfgﬁ;?ﬁfgl IE(OBVIXSEIQeZE]())Izll\l\/IAHz) -19.12 -30 8 PASS
Power Density Loﬁgﬁ;ﬁg tg";g}?%fgzzmm) -19.63 30 8 PASS
Power Density Mi ngﬁ;?g[erll I(‘g\II:VSEQ gf4yOlI\I>I/IHz) -18.17 -30 8 PASS
Power Density | . ngﬁ;z?]tehl I(_g\IIZVSE;;E&yOZI\THZ) -17.68 -30 8 PASS
Power Density Higr?lg:ﬁfr?rilL((()svl\élsglzezr%olmz) -19.18 -30 8 PASS
Power Density Higr?lgﬁg)r?r:gL(CC)-‘,VI\QSEIQleggOZk/IAHz) -19.05 -30 8 PASS
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4.12.2 Power Spectral Density — Test Details

RBW 3 KkH:z Marker 1 [T1 ]
VBW 10 kHz -19.18 dBm
Ref 23 dBm Attt 45 dB SWT 205 ms 2.480027232 GHz

20

10

D1 8 dBy

—-10

e

- y
B ﬂwrﬂwmhmmﬂﬂm“ﬂﬂv “ﬁﬁ*mLuMmuwuwkﬂ
I we|  So00 S \\’V\\

i

F-c0

--70

Start 2.47508 GH=z 184 kHz/ Stop 2.480%92 GHz

Date: 12.NOV.2020 11:44:54
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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
/ID Date Due
Comprehensive TUV Rheinland HWE
Testing Environment | LGA Products 6000 00139 N/A N/A
Bluetooth Signaling Rohde & 163750
Unit Schwarz CMW500 2711468 16.07.2020 16.07.2021
Rohde & 100308
Spectrum Analyzer Schwarz FSU26 2704108 14.07.2020 14.07.2021
Vector Signal Rohde & 101584
Generator Schwarz SMU200A 2704111 04.08.2020 04.08.2021
. 1198722
Power Supply Keithley 2303 2717714 24.07.2020 24.07.2021
. . 1035251
Multimeter Keithley 2700 2704115 09.07.2020 09.07.2021
Average Power Rohde & 102145
Sensor Schwarz NRP-Z31 2704104 17.07.2020 17.07.2021
Temperature .. 58566081940010
Chamber Votsch VT4002 2717693 N/A N/A
Temp. & Humidity 113.0118.0802.033
Logger Lufft Opus 20 9771025 31.07.2020 31.07.2022
5.1.2 Hardware List — Conducted Emissions System
Type Manufacturer Model Serial Number Calibration Calibration
/1D Date Due
Two-Line V-network Rohde & ENV216 101090 2020.07.16 2021.07.16
Schwarz 2704076
Test Receiver 9KHz Rohde & ESR3 101674 2020.07.17 2021.07.17
to 3.5 GHz Schwarz 2704016
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5.1.3 Hardware List — SAC5 System
Type Manufacturer Model Serial Number Calibration Calibration
/ID Date Due
. Rohde & 101760
EMI Test Receiver Schwarz ESW44 2881044 2020.07.17 2021.07.17
Ultra Broadband Rohde & HLE62E 100988 2019.07.23 2021.07.23
Antenna Schwarz 2823181 T T
Double Ridged
. Rohde & 102678
Waveguide Horn Schwarz HF907 2823164 2019.07.15 2021.07.15
Antenna
Control Device Maturo NCD NCD/393/2372.01 N/A N/A
Open Switch & Rohde & 100081
Control Unit Schwarz OSP150 2884198 2020.08.04 2021.08.04
Open Switch & Rohde & 100084
Control Unit Schwarz OSP120 5761253 2020.08.04 2021.08.04
OSP-F
. . . Rohde & . 101333
Shielded Filter Unit Schwarz Exte;smn 2761265 2020.08.04 2021.08.04
OSP-F
. . . Rohde & ; 101335
Shielded Filter Unit Schwarz Exte;smn 2761266 2020.08.04 2021.08.04
. . . Rohde & OSP-F 101330
Shielded Filter Unit Schwarz Base Unit 2761262 2020.08.04 2021.08.04
Humidity 1236.0118.0802.033
Temperature Probe Lufft OPUS 20 2771042 2020.07.31 2022.07.31
5.2 Software / Firmware Versions
Equipment Software / Firmware Name Version
Comprehensive Testing CTE-TMF V47.5
Environment (CTE) CTE — WLAN V41.5
Conducted Emissions System EMC 32 Vv10.60.10
SAC 5 EMC 32 Vv10.60.10
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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

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



		2021-09-13T10:47:30+0000




