: TESTED Test report no.:
BSTC !\ ermany 18/11-0061a Page 63 of 79 pages

7.5. 99% Power Bandwidth

Applied standards
-RSS-Gen issue 5 Section 6.7

Test equipment and test set up
Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.
The 99% power bandwidth function of the instrument was used for the measurement.

Measurement
The Measurement was performed on:; 03.02.2020 and 14.04.2020

Lowest operating frequency - 802.11b 20MHz / CCK — MCS=0; 1 MBps
MultiView | Spectrum »

Ref Level 30.00 dBm ® RBW 200 kHz
Att _ 40dB SWT 1.01 ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth

M1[1] 7.90 dBm
2.4114810 GHz
20 dBm

10 dem ub

WA M

0 dBm:

-10 dBm

-20 dBm /\/,/J \’\
-30 dBm

jWMvW \// \\/ W\/\W\N

-50 dBm

CF 2.412 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.411481 GHz 7.90 dBm Occ Bw 14.30824534 MHz
T1 1 2.4048169 GHz -7.50 dBm Occ Bw Centroid 2.41197105 GHz
T2 1 2.4191252 GHz -6.77 dBm Occ Bw Freq Offset -28.950171895 kHz
Channel Frequency [MHZz] 99% Power Bandwidth [MHz] Limit [MHz] Result

1 2412 14.308 -/- Pass
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Middle Operating Frequency - 802.11b 20MHz / CCK — MCS=0; 1 MBps
MultiView | Spectrum
Ref Level 30.00 dBm ® RBW 200 kHz
Att 40dB  SWT 1.01 ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth X
M1[1] 8.21 dBm
2.4364810 GHz
20 dBm
10 dBm o
- (\/\NVWWV\ /V\/\J\/v\m
-10 dBm 4
-20 dem P/\/
-30 dem /\f/ v\/\
-40/dgm VAN J\/W\J\’\ / \ WJ\/ A
v v A
-50 dBm
CF 2.437 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.436481 GHz 8.21 dBm Qcc Bw 14.318319607 MHz
T1 1 2.4298001 GHz -7.55 dBm Occ Bw Centroid 2.436959295 GHz
T2 1 2.4441185 GHz -6.77 dBm Occ Bw Freq Offset -40.70518065 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHZz] Limit [MHZz] Result
6 2437 14.318 -/- Pass

Highest Operating Frequency - 802.11b 20MHz / CCK — MCS=0; 1 MBps

MultiView | Spectrum
Ref Level 30.00 dBm ® RBW 200 kHz
Att 40dB  SWT 1.01 ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth 1Pk Max
7.95 dBm
2.4624800 GHz
20 dem
10 dBrm ;M
0 dem \J\/WU\/\/\ / W
oy V',
-10 dém /f/ V\/\/\
-20 dBm /f v\/\
-30 dem
YL W } \ P L O
V A s V W
-50 dBm
CF 2.462 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.46248 GHz 7.95 dBm Occ Bw 14.332506729 MHz
T1 i 2.4548136 GHz -7.49 dBm Occ Bw Centroid 2.461979851 GHz
T2 1 2.4691461 GHz -7.50 dBm Occ Bw Freq Offset -20.149153055 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHz] Limit [MHz] Result
11 2462 14.333 -/- Pass
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Ref Level 30.00 dBm

Lowest operating frequency - 802.11g 20MHz / OFDM — MCS=0; 6 MBps

MultiView | Spectrum

® RBW 200 kHz

Att 40dB  SWT 1.01 ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth
2.4107210 GHz
20 dem
10 dBm —
_—— TWWWMM E
-10 dBm / \
-20 dem W(V
] A
-30 dém T Y.
-40'dBm
-50 dBm
CF 2.412 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.410721 GHz 6.96 dBm Qcc Bw 16.447802541 MHz
T1 1 2.4037406 GHz -2.74 dBm Occ Bw Centroid 2.411964495 GHz
T2 1 2.4201884 GHz -2.31 dBm Occ Bw Freq Offset -35.505316312 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHZz] Limit [MHZz] Result
1 2412 16.448 -/- Pass

MultiView | Spectrum
Ref Level 30.00 dBm
Att

40dB SWT 1.01 ms ® VBW

Middle Operating Frequency - 802.11g 20MHz / OFDM — MCS=0; 6 MBps

[;J

© RBW 200 kHz

1 MHz

Mode Auto Sweep

1 Occupied Bandwidth 1PK X
M1[1] 7.21 dBm
2.4382790 GHz
20 dBm
10 dém L
- UW MW L
-10 dBm // \
-20 dBm o
-30 dem AT AN M MW\ nA
" A Ll J\{
-40 dBm
-50 dBm
CF 2.437 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.438279 GHz 7.21 dBm Qcc Bw 16.452943516 MHz
T1 1 2.4287307 GHz -2.63 dBm Occ Bw Centroid 2.436957143 GHz
T2 1 2.4451836 GHz -2.27 dBm Occ Bw Freq Offset -42.856537028 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHz] Limit [MHz] Result
6 2437 16.453 -/- Pass
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Highest Operating Frequency - 802.11g 20MHz / OFDM — MCS=0; 6 MBps
MultiView | Spectrum
Ref Level 30.00 dBm ® RBW 200 kHz
Att 40dB  SWT 1.01 ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth
2.4632790 GHz
20 dBm
10 dBm o~
0 dem T1 2
-10 dBm / \\
-20 dem \J\/_\/\/V u\/\'\\/
-a0:diam ¥ /‘\V/LV I\WJ\WMM -
“40'dBm
-50 dBm
CF 2.462 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.463279 GHz 7.17 dBm Qcc Bw 16.454770682 MHz
T1 1 2.4537336 GHz -2.66 dBm Occ Bw Centroid 2.461961019 GHz
T2 1 2.4701884 GHz -2.22 dBm Occ Bw Freq Offset -38.980569765 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHZz] Limit [MHZz] Result
11 2462 16.455 -/- Pass

Lowest operating frequency - 802.11n 20MHz / HT MixMode — MCS=0; 6.5 MBps

MultiView | Spectrum
Ref Level 30.00 dBm

6.10 dBm
2.4132390 GHz

® RBW 200 kHz
1 MHz

Att 40 dB  SWT 1.01 ms ® VBW

Mode Auto Sweep

1 Occupied Bandwidth
M1[1]

20 dBm

10 dem ™

0 dBm fw A ¥ x
-10 dém / \
-20 dem

-30 dBm

M WM\J"

-50 dBm
CF 2.412 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.413239 GHz 6.10 dBm Occ Bw 17.504715316 MHz
T1 i 2.4032304 GHz -2.22 dBm Occ Bw Centroid 2.411982787 GHz
T2 1 2.4207351 GHz -1.99 dBm Occ Bw Freq Offset -17.21264269 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHz] Limit [MHz] Result
1 2412 17.505 -/- Pass
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Middle Operating Frequency - 802.11n 20MHz / HT MixMode — MCS=0; 6.5 MBps

MultiView | Spectrum
Ref Level 30.00 dBm ® RBW 200 kHz
Att 40dB  SWT 1.01 ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth X
M1[1] 6.23 dBm
2.4382790 GHz
20 dem
10 deém it
— n WJ\W/\\/\WMU\ Wmuml\ r2
-10 dém /[ \\
-20 dBm M \\
e PV s W
-50 dBm
CF 2.437 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.438279 GHz 6.23 dBm Occ Bw 17.520867412 MHz
T1 i 2.4282217 GHz -2.05 dBm Occ Bw Centroid 2.436982109 GHz
T2 1 2.4457425 GHz -1.80 dBm Occ Bw Freq Offset -17.890887297 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHZz] Limit [MHZz] Result
6 2437 17.521 -/- Pass

Highest Operating Frequency - 802.11n 20MHz / HT MixMode — MCS=0; 6.5 MBps

MultiView | Spectrum

Ref Level 30.00 dBm
Att 40 dB  SWT 1.01 ms ® VBW
1 Occupied Bandwidth

® RBW 200 kHz
1 MHz

Mode Auto Sweep

6.28 dBm
2.4632790 GHz

M1[1]

20 dBm

10 dem

0 dém /'f

-10 dBm /

-20 dBm

-30 dBm

WWU A M
-50 dem
CF 2.462 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.463279 GHz 6.28 dBm Occ Bw 17.503521159 MHz
T1 1 2.4532333 GHz -1.97 dBm Occ Bw Centroid 2.461985058 GHz
T2 1 2.4707368 GHz -1.98 dBm Occ Bw Freq Offset -14.941850964 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHz] Limit [MHz] Result
11 2462 17.504 -/- Pass
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Lowest operating frequency - 802.11n 40MHz / HT MixMode — MCS=0; 6.5 MBps

MultiView | Spectrum

Ref Level 30.00 dBm
Att

40 dB  SWT 1.01 ms ® VBW
1 Occupied Bandwidth

® RBW 500 kHz
3 MHz

Mode Auto Sweep

M1[1] 4.57 dBm

2.4169650 GHz

20 dBm

10 dem

M1

0 dém

-10 dBm

-20 dBm

-30 dBm

B, |

-50 dBm

o 7

CF 2.422 GHz 1001 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.416965 GHz 4.57 dBm Qcc Bw 36.045179869 MHz
T1 i 2.4039233 GHz -2.01 dBm Occ Bw Centroid 2.421945896 GHz
T2 1 2.4399685 GHz -2.37 dBm Occ Bw Freq Offset -54.10412627 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHz] Limit [MHz] Result
3 2422 36.045 /- Pass

Middle Operating Frequency - 802.11n 40MHz / HT MixMode — MCS=0; 6.5 MBps

MultiView | Spectrum

Ref Level 30.00 dBm

® RBW 500 kHz

Att 40 dB  SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep
1 Occupied Bandwidth
M1[1] 4.60 dBm
2.4322850 GHz
20 dBm
10 deém
M1
0 dem 1 ,_,WW\/\ /VWVMW M 2
! w0 o NF\
-10 dBm // \
-20 dBm / \\
-30 dBm
-50 dBm
CF 2.437 GHz 1001 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.432285 GHz 4.60 dBm Qcc Bw 36.018311864 MHz
Tl 1 2.4189457 GHz -2.26 dBm Occ Bw Centroid 2.43695484 GHz
T2 1 2.454964 GHz -2.31 dBm Occ Bw Freq Offset -45,160035052 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHz] Limit [MHz] Result
6 2437 36.018 -/- Pass
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Highest Operating Frequency - 802.11n 40MHz / HT MixMode — MCS=0; 6.5 MBps

MultiView | Spectrum

Ref Level 30.00 dBm ® RBW 500 kHz
Att 40 dB  SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep

1 Occupied Bandwidth
M1[1] 3.89 dBm

2.4464060 GHz

20 dBm

10 dBm
M1

0 dem = o v .
-10 dBm / ”\\
-20 dBm / \

-30 dBm W
et il Mot

T )
-50 dBm
CF 2.452 GHz 1001 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.446406 GHz 3.89 dBm Occ Bw 36.073653704 MHz
T1 1 2.4339165 GHz -2.65 dBm Occ Bw Centroid 2.451953306 GHz
T2 1 2.4699901 GHz -2.65 dBm Occ Bw Freq Offset -46.694111839 kHz
Channel Frequency [MHz] 99% Power Bandwidth [MHZz] Limit [MHZz] Result
9 2452 36.074 -/- Pass
Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the 99% Power Bandwidth.
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8. Test

Test equipment used for Conducted Mains emissions:

equipment

Kind of equipment Manufacturer | Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval
2016 — Mar. | 3 years
Test-Receiver goﬁde & ESHS30 10571 842053/008 Y
chwarz 2019 — Mar. | 3 years
Software PKM PKM U5/6 -/- V1.01.03 -/- -/-
Line impedance Rohde & ESH2-Z5 2017 — Okt. | 3 years
stabilisation network Schwarz 10139 879675/028
(LISN) 2019 — Jan. |3 years
Shielded room Siemens (6,2x4,7x3,3)m
(I xwxh) 10113 1 -/- -/-
DC - 10 GHz
Test equipment used for radiated Measurements:

. . . Calibrated | Calibration
Kind of equipment | Manufacturer |Type Ident no. | Serial no. on (y-m) interval
Signal Spectrum

Rohde & FSW 26
érlliazlyzer 2Hz - 26.5 Schwarz Instrument FW 2.60 11571 102047 2019-Jan. 3 years
ESR7 EMI Rohde & ESR7
Testreceiver 7GHz Schwarz 11676 101694 2018-March | 3 years
. Rohde & 2017-Mar. | 3 years
Test-Receiver Schwarz ESVS30 10572 833825/010 2020-April 3 years
Antenna
9 kHz — 30 MHz EMCO 6502 10546 2018 2017-Nov. 3 years
Antenna Chase CBL6111C 2017-Jan. 2 years
30 MHz - 1 GHz 10022 1064 2019-Dec. |3 years
Antenna Electro Metric | RGA50/60 10273 2753 2017-Nov. |3 years
1GHz — 18 GHz o A
Broadband- 2017-Jan. 2 years
Hornantenne Schwarzbeck BBHA 9170 11580 EEHAQNOG Y
15 - 26,5 (40) GHz 2019-Dec. |3years
Broadband-
Preamplifier Schwarzbeck BBV9718 11231 9718-002 2017-Okt. 3 years
1-18 GHz
Preamplifier 2017 - May |3 years
18 - 40 GHz CERNEX CBM18403523 11679 29711 2019 - July |3 years
FlexCore-SMA11-
Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017-Dec. |3years
i SAC3 "SEMI- 2016-March | 3 years
Shielded Frankonia ANECHOIC- 11609 004/16 4
room/Chamber CHAMBER" 2019-March | 3 years
. . BRF-2450-150-
Band Reject Filter Telemeter 7-N (0441) 11243 -I- -I- -I-
Test equipment used for Band Edge Measurements:
Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated _Ca||brat|on
on (y-m) interval
ESR7 EMI Rohde & ESR7
Testreceiver 7GHz Schwarz 11676 101694 2018-March | 3 years
Antenna Electro Metric | RGA50/60 10273 2753 2017-Nov 3 years
1GHz — 18 GHz -2y
FlexCore-SMA11-
Cable el-spec GmbH SMA11-8000-ARM 11625 -I- 2017-Dec. |3 years
; SAC3 "SEMI- 2016-March | 3 years
Shielded Frankonia ANECHOIC- 11609 004/16 4
room/Chamber CHAMBER" 2019-March | 3 years
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Test equipment used for conducted measurements:

Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated pallbratlon
on (y-m) interval

Signal Spectrum

Rohde & FSW 26
érll_iazlyzer 2Hz - 26.5 Schwarz Instrument W 2.60 11571 102047 2019-Jan. |3years
. Rohde & ESR7
EMI-Test-Receiver Schwarz Instrument EW 3.36 11505 101103 2017 - Nov. | 3 years
Automatisation unit
; Rohde & OSP120 and
RF switch and power Schwarz OSP B157 11573 101282 2017 - Dec. | 3 years
meter
FlexCore-SMA11-
Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017 - Dec. | 3 years

All measurements were made with measuring instruments, including any accessories that may affect test
results, calibrated according to the requests of ISO/IEC 17025 according to which the test site is accredited
from DAKKS. Measurement of conducted mains emissions was made with instruments conforming to
American National Standard Specification, ANSI C63.4-2014.

Test equipment to support EUT functions:

Kind of equipment Manufacturer Type Ident no.
Laptop HP EliteBook 11742
AC-Adaptor 120V ~ /24 V= -/- AC1200200 -/-
Router AVM Fritz!Box 4020 Client
ZigBee Stick -/- ZM3588S-USB-LR Client
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9. Test Setups

Block diagram Conducted Mains emissions

vertical conducting plane

EUT Test receiver
40 cm
A /
/
L
80|cm
80ycm
LISN
|
Groundplane
EUT 10cm  non EUT component
80 cm ) o al 80 cm
|_| / A L
80cm
to test receiver 9 O 40 \o

LISN

LISN
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Block diagram Radiated emissions
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tested frequency range 9 kHz - 30 MHz G/

Block diagram Radiated emissions
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Block diagram Band Edge emissions
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Block diagram for conducted measurements

Test Receiver/Analyzer EUT USB-SPI-interface host PC
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10.Measurement uncertainty

according to CISPR 16-4-2 Edition 2.0 2011-06

Measurement

calculated uncertainty
Ulab

Specified CISPR uncertainty
according CISPR 16-4-2
Edition 2.0 2011-06, table 1

Ucispr

Conducted disturbance at mains
port using AMN
9 kHz — 150 kHz

3.6dB

3.8dB

Conducted disturbance at mains
port using AMN
150 kHz — 30 MHz

3.2dB

3.4dB

Magn. fieldstrength
9kHz - 30MHz

3.4dB

Radiated disturbance (electric field
strength in the SAC)
30 MHz to 1 000 MHz

4.7 dB

Radiated disturbance (electric field
strength in the SAC)
1 GHz to 26.5 GHz

4.1dB

Measurement

calculated uncertainty

Maximum measurement

Ulab uncertainty
Channel Bandwidth 1.17% 5%
RF output power, conducted +1.36 dB +1.5dB
Power Spectral Density, conducted +1.99 dB +3 dB
Unwanted Emissions, conducted +1.71dB +3dB
All emissions, radiated +4.8 dB +6 dB
Temperature +0.72 °C +3°C
+0.76 % (DC up to 40V)
Supply voltages +3 %
+1.74 % (AC 50Hz up to 400V)
Time +0.012 % 5%

The measurement uncertainty describes the overall uncertainty of the given measured value during the
operation of the EUT in the above mentioned way.

The measurements uncertainty was calculated in accordance with CISPR 16-4-2 Edition 2.0 2011-06.

The measurement uncertainty was given with a confidence of 95 % (k = 2).
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11.Photos setup

Refer to “0061-fcc-ised-photos test setup.pdf” file
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12.Conclusions

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the relevant §15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz.

From the measurement data obtained, the tested sample was considered to have COMPLIED with the

requirements for the relevant RSS-247 issue 02 Digital Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices.

Following specific modifications and/or special attributes are necessary to pass the above mentioned
requirements:

none

24.06.2020 M. Beindl, Laboratory Engineer /"IMM {/} C“"‘"%

Erstellt am/prepared on (Name/name / Stellung/position) (Unterschrift/signature)

24.06.2020 A. Tropmann, Head of Laboratory %ﬁéﬂ %____,

Freigabe am/released on (Name/name / Stellung/position) (Unterschrift/si{jnature)
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