Annex 1: Measurement diagrams 21-1-0178701T029a-C01-A1l

Number of pages:

Testing company:

Product:
Model:

FCCID:

Testing has been
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Telematic Device
104760201

2AGKK104760201 IC: 20839-104760201

FCC Regulations

Title 47 CFR, Chapter |, Subchapter A, Part 15

Subpart C Intentional Radiators

§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz

ISED-Regulations

Radio Standards Specification

RSS-Gen, Issue 5

General Requirements for Compliance of Radio Apparatus

RSS-247, Issue 2

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-Exempt Local Area
Network (LE-LAN) Device

The test results relate only to the individual items which have been tested. This report shall not be reproduced in parts without
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21-1-0178701T029a-C01-A1l

1 Measurement diagrams

2.01a_b-mode_1Mbps_ch06_laying

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 Information
PMT number

Level in dBuVv/m

+ 17,160 kHz
125,055 dBuVvV/m
v

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 5

HLa
b-mode_1Mbps

21-1-01787S54_C01

Full Spectrum
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21-1-0178701T029a-C01-A1l

2.01b_b-mode_1Mbps_ch06_standing

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 Information
PMT number

Level in dBuVv/m

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 5

HLa
b-mode_1Mbps

21-1-01787S54_C01

Full Spectrum

FCC15.209 Maagnetic| Field
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21-1-0178701T029a-C01-A1l

3.01a_b-mode_1Mbps_ch06_laying

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions::

Operator Name:
Operating Mode:
Verdict:

EUT Information

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.205&15.209 & RSS Gen. Issue 5

horizontal/vertical

Humidity :40%rH; Temperature: 20°C

HLa

WLAN 2.4GHz 1Mbps CH6

Passed

PMT number: 21-1-01787S51_C01
55T FCC15.209
50T
T ]
c 40 x *
s | 4
3
g
c 30T
° ]
>
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) (dBuV/m) | (dBpV/m) (dB) (kHz) (cm) (deg) (dB/m) (dB) (dB)
499.030000 37.08 46.00 8.92 120.000 149.0 | H 184.0 19.6 0.0 2.3
902.350000 41.23 46.00 4.77 120.000 2140 | V 190.0 27.4 0.0 3.5
(continuation of the "Final_Result" table from column 18...)
Frequency Trd Corr. Raw Rec Comment
(MHz) (dB/m) (dBuv)
499.030000 17.3 17.4 | 11:41:01 - 01.12.2022
902.350000 23.9 13.9 | 11:45:54-01.12.2022
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21-1-0178701T029a-C01-A1l

3.01b_b-mode_1Mbps_ch06_standing

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions::

Operator Name:
Operating Mode:
Verdict:

EUT Information

Radiated field strength emission in 3m distance
CETECOM GmbH Essen

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

Humidity :40%rH; Temperature: 20°C
HLa

WLAN 2.4GHz 1Mbps CH6

Passed

PMT number: 21-1-01787S51_C01
55 FCC15.209
50
45
*
b '
4
L4
E 3
>
=3
s}
T 30
£
°©
3 2%
)
26
15
160
5 t t t t t t t t t t
30M 50 60 80 100M 200 300 400 500 800
Freaquency in Hz
Final_Result
Frequency QuasiPeak Limit Margin Bandwidth Height Pol Azimuth Corr. Sig Path Preamp
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m) (dB) (dB)
250.010000 33.34 46.00 12.66 120.000 1970 | V 33.0 13.0 0.0 1.6
492.950000 36.24 46.00 9.76 120.000 1240 | V 18.0 19.7 0.0 2.4
(continuation of the "Final_Result" table from column 18 ...)
Frequency Trd Corr. Raw Rec Comment
(MHz) (dB/m) (dBuv)
250.010000 114 20.4 | 12:27:35-01.12.2022
492.950000 17.3 16.5 | 12:21:43-01.12.2022
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21-1-0178701T029a-C01-A1l

8.01a_b-mode_1Mbps_ch06_laying

Common Information

Test Description:
Test Site:

Test Standard:
Antenna polarisation:

Operating Mode:
Operator:
Comment:
Comment2:
EUT Setup:
Verdict:

EUT Information
PMT number:

1101 1

1001

80T

,686
56,7

1,683

D00
Do d

200!

122

60T

Level in dBuV/m
}

40T

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 5
horizontal/vertical

b-mode 1Mbps; ch06; 2437MHz
TFra

2
Passed

21-1-01787850_C01

Full Spectrum

20
1G

TR21-1-0178701T029a-C01-Al

GHz 141492400000 GHz
i 21436000000 GHz 63453 dBuV
m v 0,486|dBV/
0 GHz
Vim 2,436000000|GHz cdis 20ollp
=1 — 97,927 dBV/! mim
L A 1] M dchs, 200iAY
v
14,488400000 GHz
52,199 dBuVv/m
ISM I2.4G|— 7 | . ) 1 1

2G

3G 4G 5G 6 8 10G 15G

Frequency in Hz
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21-1-0178701T029a-C01-A1l

8.01b_bh-mode_1Mbps_ch06_standing

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

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 5
horizontal/vertical

Operating Mode: b-mode 1Mbps; ch06; 2437MHz
Operator: TFra

Comment: -

Comment2: -

EUT Setup: 2

Verdict: Passed

EUT Information
PMT number:

11071 68d6008db GHz
100+ 54,945 dBV/m
11694000000 GHz
80T 44,163 dBV/m

60T ‘L
v

=

Level in dBuV/m
}

21-1-01787850_C01

Full Spectrum

(“) 4]473200 Hz
2,436000000 z 63881 d /
105,302 dBU
2,436000000 GHz cdis 200l P
= 102,597 dBHV/m mim
] L L TS, 2000

“‘ ISM =2.4G|—‘

14,492800000 GHz
52,038 dBpvV/m

1G 2G
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21-1-0178701T029a-C01-A1l

8.01c_b-mode 1Mbps ch06 standing

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: CETECOM GmbH Essen

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209 & RSS-Gen, Issue 5

Operating Mode: Operator, please fill in the operating mode
Environmental Conditions: Humidity: 37%rH; Temperature: 20.5°C
SW-Version: EMC32 V10.60.20

Operator: TFra

Verdict: Passed

EUT Information
PMT Sample Nr. 21-1-01787S50_CO01

Full Spectrum

84T
80
15716000000 GHz 17.919750000 GHz
75+ Fec5209-PK
70t
c 65T 15.698250000 GHz 17.892000000 GHz
s | 44.097 dBpV/m 44.982 dBpV/m
=3
2 60t
£ 1
2
[ 55T .
— \'2
+ v
50
a5t v v
401+
34+ : : : : : : : : : : : |
15 155 16 16.5 17 17.5 18

Frequency in GHz

TR21-1-0178701T029a-C01-Al 9/19



21-1-0178701T029a-C01-A1l

8.01d . WLAN2G4 b-mode 1Mbps_ch06_laying

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: CETECOM GmbH Essen

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209 & RSS-Gen, Issue 5
Environmental Conditions: Humidity: 37%rH; Temperature: 20.5°C
SW-Version: EMC32 V10.60.20

Operator: TFra

Verdict: Passed

EUT Information
PMT Sample Nr. 21-1-01787S50_CO01

Full Spectrum

84T
80T 15.722750000 GHz 17.834750000 GHz
T 52.252 dBpV/m 53.328 dBpV/m
75+ FCC15 209 PK
70T
g 65T 17.575000000 GHz
Z 43.835 dBuV/m
S 60T
s 1
Ko
§ 55T
+ Y
50-
45+ v \Y
40T
34+ f f f f f f f f f f f !
15 15.5 16 16.5 17 175 18

Frequency in GHz
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21-1-0178701T029a-C01-A1l

8.01e_b-mode 1Mbps ch06 laying

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: CETECOM GmbH Essen

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209 & RSS-Gen, Issue 5
Environmental Conditions: Humidity: 37%rH; Temperature: 20.5°C
SW-Version: EMC32 V10.60.20

Operator: TFra

Verdict: Passed

EUT Information
PMT Sample Nr. 21-1-01787S50_CO01

Full Spectrum

5T ] l FCUl5_20p_PK

70T

24.637083333 GHz
65+ 62.894 dBuV/m

v

60T

557"

Level in dBuVv/m

50T

4571

401

35 t t t t t t t t t t t t t t t t i
18 19 20 21 22 23 24 25 26 26.5
Frequency in GHz
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21-1-0178701T029a-C01-A1l

8.01f b-mode 1Mbps ch06 standing

Common Information

Test Description:

Test Site Location:

Test Site:

Test Standard:
Environmental Conditions:
SW-Version:

Operator:

Verdict:

EUT Information
PMT Sample Nr.

Radiated Field Strength Emission@3m distance
CETECOM GmbH Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5

Humidity: 37%rH; Temperature: 20.5°C

EMC32 V10.60.20

TFra

Passed

21-1-01787S50_C01

Full Spectrum

ST ] | ]
T 20.672305556 GHz 26.020222222 GHz
204 56.751 dBuV/m 57.287 dBpV/m
65
T 20.559916667 GHz 26.045250000 GHz
1 43.034 dBuVv/m 44.874 dBuy/m
g 60
S 1 Vv
Z A4
= 55T
T -
>
Q
-
50T
45+ \4
1 \V4
40T
35 —t : : : : : : : : : : —t :
18 19 20 21 22 23 24 25 26 26.5
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21-1-0178701T029a-C01-A1l

9.01a_b-mode_1Mbps_ch01_laying

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Operating Mode:
Operator:
Comment:
Verdict:

EUT Information

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 5
horizontal/vertical

b-mode 1Mbps; ch01; 2412MHz
S0z

Channel no. low

Passed

PMT number: 21-1-01787S50_C01
Full Spectrum
10T 1M 2.46H]
100+ v
I 2,412500000 GHz

90T 97,217wBpV/m

80T
£ {ECC15-209_PK
S L
= 70
©° -
£ 2,400010000 GHz
% 60T 55,258 dBuV/Mm 2,412650000 GHz
a . Y 88,307 dBuV/m

50T

A4
2,399990000 GHz

407 46,453 dBpV/m

30T

20 : f f f f : : : :

2390 2400 2410 2420 2430
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21-1-0178701T029a-C01-A1l

9.01b_b-mode_1Mbps_ch01_standing

Common Information

Test Description:
Test Site:

Test Standard:
Antenna polarisation:

Operating Mode:
Operator:
Comment:
Verdict:

EUT Information
PMT Sample Nr:

110
100

80

60

_|_

40

Level in dBuVv/m

ISM_2.4GH2

FCC15 209 PK

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 5

horizontal/vertical

TX, continuous
Lor

Channel no. low
Passed

21-1-01787850_C01

Full Spectrum

2,400000000 GHz
55,714 dBuVim

2,400000000 GHz
46,336 dBuVv/m

2,412660000 GHz
98,536 dBuv/m

2,412740000 GHz
89,740 dBuV/m

20
2390

TR21-1-0178701T029a-C01-Al

2400

2410 2420
Frequency in MHz
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21-1-0178701T029a-C01-A1l

9.02a_b-mode_1Mbps_ch11_laying

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Operating Mode:
Operator:
Comment:

EUT Setup:
Verdict:

EUT Information

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 5

horizontal/vertical

b-mode 1Mbps; ch11; 2462MHz
TFra

Channel no. low

2

Passed

PMT number: 21-1-01787S50_C01
Full Spectrum
110T
100t v
1 v
i 2,462000000 GHz
90 99,637 dBuV/m
T 2,462000000 GHz
c 80+ 94,533 dBuV/m
= FCC15-209 PK
[a1]
= 70T
5 1 2,483500000 GHz
E 58,688 dBuVjm
60T v
501 v
2,483500000 GHz
40t 47,463 dBpV/M
30 : : : : : : —ISM 2.4CH2_, |
2440 2450 2460 2470 2480 24885

TR21-1-0178701T029a-C01-Al
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21-1-0178701T029a-C01-A1l

9.02b_b-mode_1Mbps_ch11_standing

Common Information

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

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

Antenna polarisation: horizontal/vertical

Operating Mode: b-mode 1Mbps; ch11; 2462MHz

Operator: SOz

Comment: Channel no. high

EUT Setup: 2

Verdict: Passed

EUT Information
PMT number: 21-1-01787S50_C01

Full Spectrum

1107
I v 2,462000000 GHz
105,564 dBpV/m
1001
T 2462000000 GHz
90T 100,411 dBpV/m
g 9T
= FCC1b_209 PK
om
= 70T
g T 2,483500000(GHz
5 ol 59,300 dByiY/m
501 ¥
T 2,483500000 GHz
40+ 47,968 dBuV/im
30 : : : : : : —
2440 2450 2460 2470 2480 2488,5

Frequency in MHz
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21-1-0178701T029a-C01-A1l

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

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v04 and ANSI

C63.10-2013
Result
DUT Frequency Gated RMS | Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2412.000000 10.9 30.0 10.9 99.925 | PASS
Gated Trace
35T
30
20T
c 100F T—/— T
g 1
s 9T
2 ot
9 1 10.917 dBmr
-20T
-30T
——ttt+—+—+——+——+——+——+——+—+——+—+—+—+—
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Time ins
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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21-1-0178701T029a-C01-A1l

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

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v04 and ANSI

C63.10-2013
Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle Result
(MHz) (dBm) (dBm) (dBm) (%)
2437.000000 115 30.0 115 99.925 | PASS
Gated Trace
35T
30
20T
€ 0+ = = =TT = =
< 1
s 0T
©
> -10T
9 1 11.509dBd
-20T
-30T
——t—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
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21-1-0178701T029a-C01-A1l

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

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v04 and ANSI

C63.10-2013
Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle Result
(MHz) (dBm) (dBm) (dBm) (%)
2462.000000 8.2 30.0 8.2 93.618 | PASS
Gated Trace
35T
30
20T
IS 10'!’1 o —— ———— —_——
< 1
s OT
g 10+ 8.178 dBEI
9 1
-20T
-30T
H——t—t—t—t—t+—t+—t+—t+—t+—t+—t+—t+—t+—+—t+—t+—t
0 50 100 150 200 250 300 350 400 450 500 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
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End Of Annex 1
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