Annex 1: Measurement diagrams 21-1-0178701T022a-C01-A1l
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21-1-0178701T022a-C01-A1l

Measurement diagrams

1 RF output power

RF output power (2412 MHz; b-mode [1IMBps] (12 dBm); 20 MHz)

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v05r02 and ANSI

C63.10-2013
Result
DUT Frequency Gated RMS Limit Max | DutyCycle Result
(MHz) (dBm) (dBm) (%)
2412.000000 11.5 30.0 99.925 | PASS
Gated Trace
35T
30
20T
510-—_—_ SEESES SRR =
o 1
s OT
[ 1
3 T 11.509 dBr
-20T
-30T
——ttt—t—t—t—+—+—+——+——+—+—+—+—+—
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Timeins
Gated Trace Overall Limit

OSP PowerMeter settings

Setting Instrument Target

Value Value

Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 ps 1.000 ps

CETECOM_TR21-1-0178701T022a-C01-Al

3/15



21-1-0178701T022a-C01-A1l

RF output power (2437 MHz; b-mode [1IMBps] (12 dBm); 20 MHz)

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v05r02 and ANSI

C63.10-2013
Result
DUT Frequency Gated RMS Limit Max | DutyCycle Result
(MHz) (dBm) (dBm) (%)
2437.000000 10.9 30.0 99.925 | PASS
Gated Trace
35T
30
20T
e 107 =T 1 T 11 T 1 T —
< 1
= O
2 10t
9 1 10.917 dBrj
-20T
-30T
——tttt———+—+—+——+——+——+——+—+—
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Timeins
Gated Trace Overall Limit
OSP PowerMeter settings
Setting Instrument Target
Value Value
Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 ps 1.000 ps
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21-1-0178701T022a-C01-A1l

RF output power (2462 MHz; b-mode [1IMBps] (12 dBm); 20 MHz)

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v05r02 and ANSI

C63.10-2013
Result
DUT Frequency Gated RMS Limit Max | DutyCycle Result
(MHz) (dBm) (dBm) (%)
2462.000000 8.2 30.0 93.618 | PASS
Gated Trace
35T
30
20T
IS 10"“"‘— —— — ————
< 1L
s OT
T 10t 8.178 dBm
Q
9 1
-20T
-30T
~H~———t—t—t—t—t+—+—+—+—+—t+—+—+—+—
0 50 100 150 200 250 300 350 400 60624,94
Time in ms
Gated Trace Overall Limit

OSP PowerMeter settings

Setting Instrument Target

Value Value

Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 ps 1.000 ps

CETECOM_TR21-1-0178701T022a-C01-Al

5/15



21-1-0178701T022a-C01-A1l

2 Radiated field

Common Information
Test description:
Test Site Location:

Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test Standard:
Operator:

Operating Mode:

EUT Setup:

Verdict:

EUT Information

strength emissions below 30 MHz

2.01a_b-mode_1Mbps ch01

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement
distance

EMC32 V10.50.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 4

HLa

b-mode_1Mbps_ch01

3

Passed

PMT number 21-1-01787S53_C01
Full Spectrum
60T
40T
L FCC15.209 M#dn£aB0PQMHz
19,305 dBHV/m
E 2071 &
>
= 4
@0
© 0__
£ 17,560 kHz
§ F19,580 dBpVv/m
\ 4
$ 201
-40T
t t t t t t t t t t t t t i
9k 20 30 50 100k 200 300 500 iM 2M 3M 5M 10M 20 30M

Frequency in Hz
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21-1-0178701T022a-C01-A1l

Common Information
Test description:
Test Site Location:

Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test Standard:
Operator:

Operating Mode:

EUT Setup:

Verdict:

EUT Information
PMT number

CETECOM_TR21-1-0178701T022a-C01-Al

2.01b_b-mode_1Mbps_ch01

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement
distance

EMC32 V10.50.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 4

HLa

b-mode_1Mbps_ch01

3

Passed

21-1-01787S53_C01
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21-1-0178701T022a-C01-A1l

3 Radiated field strength emissions 30 MHz — 1 GHz
3.01a_b-mode_1Mbps_ch01

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Environmental Conditions:
Operator Name:
Operating Mode:
EUT Setup:
Verdict:

EUT Information
PMT Sample number:

Radiated field strength emission in 3m distance
CETECOM GmbH Essen

FCC 15.205&15.209 & RSS Gen. Issue 5
horizontal/vertical

Humidity : 48% rH; Temperature: 21 °C

HLa

b-mode_1Mbps_ch01

2

Passed

21-1-0178701S51_C01

55 FCC15.209
50T
T ]
*
40
£
s | i
g .
el
c 307
°© i
>
3
20T
10T
5 t —— t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final_Result
Frequency QuasiPeak Limit Margin Bandwidth Height Pol Azimuth Corr. Sig Path Preamp
(MHz) (dBpV/m) | (dBpV/m) (dB) (kHz) (cm) (deg) (dB/m) (dB) (dB)
504.250000 36.88 46.00 9.12 120.000 186.0 | H 179.0 19.9 0.0 2.3
850.910000 31.97 46.00 14.03 120.000 164.0 | H 232.0 26.6 0.0 3.3

(continuation of the "Final_Result" table from column 18...)

Frequency Trd Corr. Raw Rec Comment
(MHz) (dB/m) (dBuv)

504.250000 17.5 17.0 | 17:51:25-30.11.2022

850.910000 23.3 5.4 | 17:46:16 - 30.11.2022
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21-1-0178701T022a-C01-A1l

3.01b_b-mode_1Mbps_ch01

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.205&15.209 & RSS Gen. Issue 5
Antenna polarisation: horizontal/vertical

Environmental Conditions: Humidity : 48% rH; Temperature: 21 °C
Operator Name: HLa

Operating Mode: b-mode_1Mbps_ch01

EUT Setup: 2

Verdict: Passed

EUT Information
PMT Sample number: 21-1-0178701S51_C01

55 FCC15.209
50T |_
T ]
2 1 £
£
s | 4
3
g
c 30T
© 4
>
3
20T
10T
5 t t —— t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final_Result
Frequency QuasiPeak Limit Margin Bandwidth Height Pol Azimuth Corr. Sig Path Preamp
(MHz) (dBpV/m) | (dBpV/m) (dB) (kHz) (cm) (deg) (dB/m) (dB) (dB)
492.350000 37.11 46.00 8.89 120.000 163.0 | H 162.0 19.7 0.0 2.3
960.030000 41.04 54.00 12.96 120.000 109.0 | V 148.0 27.6 0.0 3.6

(continuation of the "Final_Result" table from column 18 ...)

Frequency Trd Corr. Raw Rec Comment
(MHz) (dB/m) (dBuv)

492.350000 17.3 17.4 | 18:31:17 - 30.11.2022

960.030000 24.0 13.4 | 18:36:31-30.11.2022
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21-1-0178701T022a-C01-A1l

4 Radiated field strength emissions above 1 GHz

4.01_b-mode_1Mbps_ch01

Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Operator:
Comment:

EUT Setup:

Environmental Conditions:

Verdict:

EUT Information
PMT Sample Nr.

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance

Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 4
horizontal/vertical

TX, continuous

npe

b-mode 1Mbps; ch01; 2412MHz

1

Humidity: 50% rH, Temperature: 20 °C

Passed

21-1-01787S50_C01

Full Spectrum

11017
100T
£ 1
s 80 1|gn T [cdis_2de
=3
m -
©
£ 1
z % Syl i [T HEcdas aeeliR
5T *
40T
20 Lot 2400 : ettt |
1G 2G 3G 4G 5G 6 8 10G 15G
Frequency in Hz
Final_Result
Frequency MaxPeak Average Limit Margin Meas. Time Bandwidth | Height | Pol | Azimuth | Elevation
(MHz) (dBuV/im) | (dBuVim) | (dBuV/m) (dB) (ms) (kHz) (cm) (deg) (deg)
12514.330000 56.47 74.00 17,53 100.0 1000.000 | 1550 | H 14.0 0.0
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21-1-0178701T022a-C01-A1l

4.02_b-mode_1Mbps chO1

Common Information
Test Description:
Test Site Location:
Test Site:
Test Standard:
Operating Mode:
Environmental Conditions:
SW-Version:
Operator:
EUT Setup:
Environmental Conditions:
Verdict:

EUT Information
PMT Sample Nr.

84T

80T

5T

Radiated Field Strength Emission@3m distance

CETECOM GmbH Essen

Fully Anechoic Room (FAR2)

FCC 15.247

1

Humidity: 33% rH; Temperature: 20 °C
EMC32 V10.60.20

TFra

4

Humidity: 33% rH; Temperature: 20 °C
Passed

21-1-01787S54_C01

Full Spectrum

70T

60T

5571

Level in dBuVv/m

50T

457

4071 17.390250000 GHz
41 48.570 dBuV/m

i 16.831750000 GHz
65 56.139 dBuV/m

FECH5209PK

17.826250000 GHz
55.743 dBuVv/m

17.869000000 GHz
48:341 dBpv/m

15 155
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21-1-0178701T022a-C01-A1l

4.03a_b-mode 1Mbps ch01 lying

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.407&15.209 Intentional Radiator / RSS-247
Antenna polarisation: horizontal/vertical

Operating Mode: b-mode 2Mbps; ch01; 2412MHz

Operator: TFra

Comment: Channel no. low

Environmental Conditions: Humidity: 33% rH; Temperature: 20 °C

EUT Setup: 4

Verdict: Passed

EUT Information
PMT Sample Nr. 21-1-01787S54_C01

Full Spectrum

il [ [ ek bl

70+ 22.453055556 GHz 26.080666667 /GHz
c 57.514 dBpV/m 57.591 dBpV/m
S
@ 601
© \V4 \Y4
£
]
3
2 50T
L v v
22.477044444 GHz 26.498866667 GHz
40T 44521 dBpVim 45.681 dBuV/m
35 f f f f f f f f f f f f f f f f !
18 19 20 21 22 23 24 25 26 265

Frequency in GHz
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21-1-0178701T022a-C01-A1l

4.03b_b-mode 1Mbps chOl1l standing

Common Information

Test Description:

Test Site:

Test Standard:

Antenna polarisation:
Operating Mode:
Operator:

Comment:

Environmental Conditions:
EUT Setup:

Verdict:

EUT Information
PMT Sample Nr.

Radiated field strength emission in 3m distance
CETECOM GmbH Essen

FCC 15.407&15.209 Intentional Radiator / RSS-247
horizontal/vertical

b-mode 2Mbps; ch01; 2412MHz

TFra

Channel no. low/middle/high

Humidity: 33% rH; Temperature: 20 °C

4

Passed

21-1-01787S54_C01

Full Spectrum

[ [ el ath el

26.160566667 GHz

22.595477778|GHz 57.621/dBpV/m

57.558 dBuV/m

£
>
@ 601
° \VJ 4
£ |
©
>
% 50t
i AV \ 4
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40 44.473 dBuV/m 45,309 dBuV/m
35 —t —tt+t—t+——+——+—+—+—
18 19 20 21 22 23 24 25 26 265
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21-1-0178701T022a-C01-A1l

5 Radiated Band-Edge emissions

9.01_b-mode_1Mbps_ch01

Common Information
Test Description:

Test Site:

Test Standard:
Antenna polarisation:
Operating Mode:

Operator:
Comment:

Environmental Conditions:

EUT Setup:

Verdict:

EUT Information
PMT Sample Nr.

Level in dBuVv/m

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance

Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.2478&15.209 Intentional Radiator / RSS-Gen, Issue 4
horizontal/vertical

TX, continuous

npe

b-mode 2Mbps; ch01; 2412MHz

Humidity: 50% rH, Temperature: 20 °C

1

Passed

21-1-01787S50_C01

Full Spectrum

10T 1M _2.46H]
T v
10071
12,399960000 GHz 2,411488000 GHz
9o+ 57442 dBpv/m 103,031 dBuv/m
80T
¥Ecci15 209 PK
70T
60T v
50T v
T 2,411370000 GHz
401 94,081 dBuV/m
T 2,399860000 GHz
30T 48,012 dBuv/m
20 f f f f f f f f !
2390 2400 2410 2420 2430

CETECOM_TR21-1-0178701T022a-C01-Al

Frequency in MHz

14 /15



21-1-0178701T022a-C01-A1l

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Operating Mode:
Operator:
Comment:
EUT Setup:
Environmental Conditions:
Verdict:

EUT Information
PMT Sample Nr.

9.02_b-mode_1Mbps_ch11

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 4
horizontal/vertical

TX, continuous

npe

b-mode 1Mbps; ch01; 2462MHz

1

Humidity: 50% rH, Temperature: 20 °C

Passed

21-1-01787S50_C01

Full Spectrum

110T
v
T v
100T 2,462900000 GHz
+ 106,120 dBuv/m
901+
g 80T 5 262500000 A 2,483500005 GHz
S ' z 61,100
2T 103,869 dBuv/m BRI 500 pk
o 70T
s 1
>
et v
60+
50T 4
T 2,483600000 GHiz
40T 48,220 dBpV/n
30 : : : : : : —ISM 2.4CHZ | |
2440 2450 2460 2470 2480 24885

CETECOM_TR21-1-0178701T022a-C01-Al

Frequency in MHz

End Of Annex 1

15/ 15



