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Annex 1: Measurement diagrams 20-1-0017102T01a-C01-Al

Number of pages:

Testing company:
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Model:

FCCID:

Testing has been
carried out in
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25 Date of Report:

CETECOM GmbH

Im Teelbruch 116

45219 Essen Germany

Tel. +49 (0) 20 54 / 95 19-0
Fax: + 49 (0) 20 54 / 95 19-150

UWB Tag
LOCU101-0110

WRMLOCU1 IC:

Title 47 CFR, Chapter |
FCC Regulations, Subchapter A
§15.250
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RSS-Gen, Issue 5
RSS-220, Issue 1, Amendment 1

Deviations, modifications or clarifications (if any) to above mentioned documents are written

Applicant:

2021-Jun-04

SICK AG

10066A-LOCU1

in each section under "Test method and limit".

The test results relate only to the individual items which have been tested. This report shall not be reproduced in parts without

the written approval of the testing laboratory
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1 Measurement diagrams

1.1 Fundamental emission peak power

7.01_Peak_PWR

MultiView Spectrum
Ref Level 5.00 dBm “ RBW 50 MHz
@ Att 5dB ® SWT 1.325 @ VBW 80 MHz Mode Auto Sweep
TOF "AMP_S50M-18G_ASG18B-4010_USA""FACZ ANT3m_ CUTCABLE","FSL-3m_30MHz-18GHz""EMCO_133 AMT"
1 Frequency Sweep
M1[1] -5.34 dBm
6.48590 GHz
10 dem
£.000 dBm
0 dBm
M1
A
10 dbm %
o e M/// M‘
-30 dBm ”'M R TTIYI SYRTSRNr P
WNMMWM
40 dBm
50 dBm
CF 6.5 GHz 1330 pts 150.0 MHz/ Span 1.5 GHz
measuring... [[ENNRENR X n‘tz':::::
15:38:55 04.11.2020
5 dBm is the Reference Level, Limit is 0 dBm E.I.R.P
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1.2 Radiated field strength emissions below 30 MHz

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:
Environmental Conditions::
EUT Setup:

Verdict:

Comment:

EUT Information

2.01

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

Mah

Channel 5 - RF 5 - 6.5GHz

Humidity : 52% rH; Temperature: 20 °C
1

Passed

PMT number: 20-1-00171S04_C01
Manufacturer: SICKAG
Full Spectrurm
BOT
50+ 494,000 kHz 25,918000 MHz
1 0,402 dBusim 19,825 dBUv/m
anT
wl FCC15.209 Magnetic Field
2,]: 17,400 kHz v
| -24,595 dBUV/m
£
%_ 10+
= 1
S ol 34,920 kHz v
£ 7] -31,433 dBuv/m
[4]
8 -107
T 52,520 kHz
K -38,529 dBUV/m
=30+ \%
-0t {
_ED__
gk, 20 30 50 100k 200300 500 IM 2M 3M BM 10M 20 30M

Frequency in Hz
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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:
Environmental Conditions::
EUT Setup:

Verdict:

Comment:

EUT Information

(@ cetecom

2.02

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

Mah

Channel 5 - RF 5 - 6.5GHz

Humidity : 52% rH; Temperature: 20 °C
1

Passed

PMT number: 20-1-00171S04_C01
Manufacturer: SICKAG
Full Spectrum
B0
5+ E02.000kHz 24546000 MHz

0.948 dBpvim 19,915 dBuvim

FCC16.209 bagnetic Field

20T 17,480 kHz b4

T 23225 dBuvim

£
:? 1E|“
s 41 34.920 kHz v
£ 7] -29,808 dBUV/m
[}
3 -107
+ 52,440 kHz
-20+ - -36,304 dBUMm
-304 Y
- v
_40__
_ED__

9k 20 30 &0 100k 200 300 500 1h 2M 3M BM 108 20 30m
Frequency in Hz

CETECOM_TR20-1-0017102T01a_C01_A1l 5/25



20-1-0017102T01a-CO1-A1

(@ cetecom

1.3 Radiated field strength emissions 30 MHz — 960 MHz

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

Environmental Conditions::
Operator:

Operating Mode:
Environmental Conditions::
EUT Setup:

Verdict:

Comment:

EUT Information
PMT number:
Manufacturer:

3.01

Radiated field strength emission in 3m distance
CETECOM GmbH Essen

FCC 15.205&15.209 RSS Gen Issue 5 Intentional Radiator
horizontal/vertical

Humidity : 52% rH; Temperature: 20 °C
Mah

Channel 5 - RF 5 - 6.5GHz

Humidity : 52% rH; Temperature: 20 °C
1

Passed

20-1-00171S04_C01
SICK AG

Full Spectrum

928,410000 MHE CC15209
40,149 dBy/m

Level in dBuV/m

798,060000 MHz w
34.764 dBpvim

Remark:

50 &0

g0 100m 200 300

400 500
Frequency in Hz

Peaks at 798.06 MHz and 928.41 MHz are known external Interferer and do not come from the EUT.
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions::
Operator:

Operating Mode:
Environmental Conditions::
EUT Setup:

Verdict:

Comment:

EUT Information
PMT number:
Manufacturer:

3.02

(@ cetecom

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.205&15.209 RSS Gen Issue 5 Intentional Radiator

horizontal/vertical

Humidity : 52% rH; Temperature: 20 °C

Mah
Channel 5 - RF 5 - 6.5GHz

Humidity : 52% rH; Temperature: 20 °C

1
Passed

20-1-00171S04_C01
SICK AG

Full Spectrum

FEETh-208
828.410000 MHz
39,785 dBuv/m

Level in dBuV/m

795270000 MHz
34341 dBpvim v

Remark:

B0 B0 a0 100mM 200 300
Frequency in Hz

400 500

Peaks at 795.27 MHz and928.41 MHz are known external Interferer and do not come from the EUT.
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1.4 Radiated field strength emissions above 960 MHz

4.01_RSE_S06_960MHZ_3.1GHz_AntH

o 1Rm Masx
MI[1] -77.38 dBm
3.033500 GHz

960.0 MHz 2140 pts 214.0 MHz/

14:19:00 04.12.2020

Remark: Limit according to RSS 220 shown in this diagram.
FCC 15.250 Limits are -63.3 dBm in the Freq Range: 1610-1990 MHz
and -60.3 dBm1990 to 3100 MHz.
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4.02_RSE_S06_960MHZ_3.1GHz_AntV

Multiview =8 Spectrum

Ref Level -40.00 dBm
® Att 1048
TOF it { i
1 Frequency Sweep o 1Rm Masx
M4[1] -77.74 dBm
1,278800 GHz
M1[1] -77.16 dBm
1.120500 GHz

960.0 MHz 2140 pts 214.0 MHz/

2 Marker Table
X-Value Y-Value Function Function Result
1.1205 GHz -77.16 dBm
994.5 MH:z -77.29 dBm
1.1991 GHz -77.75 dBm
1.2788 GHz -77.74 dBm

04122020
= 144621

SCPI Recorder: Automatic Mode active v Ready D]I[D]Il

14:46:22 04.12.2020

Limit according to RSS 220 shown in this diagram.
FCC 15.250 Limits are -63.3 dBm in the Freq Range: 1610-1990 MHz and -60.3 dBm1990 to 3100
MHz.
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4.03_RSE_S06+3.1GHz_4.75GGHz_AntHV_EUTO

MultiView & Spectrum

Ref Level -

1 Frequency Sweep

1630 pts 165.0 MHz/ 4.75GHz

- measurig.. (7] {gmem

17:46:21 09.12.2020

Limit Shown is RSS-220 Limit.
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4.04_RSE_S06+3.1GHz_4.75GGHz_AntHV_EUT90

MultiView & Spectrum

Ref Level -2,

1 Frequency Sweep

1630 pts 165.0 MHz/ 4.75GHz

- measrig.. (777 [

17:47:12 09.12.2020

Limit Shown is RSS-220 Limit
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4.05_RSE_3.1G_5.75G

Multiview &2 Spectrum

Ref Level -3

1 Frequency Sweep

CETECOM_TR20-1-0017102T01a_CO01_A1l

2000 pts

100.0 MHz/

M1[1]

e 1Rm {
-61.64 dBm
5.749250 GHz

12/25
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4.06_RSE_5.75G_7.25G

Multiview Spectrum .

Ref Level -25.00 dBm @ RBW 1 MHz

® Att S5dB ® SWT 1.32s ® VBW 3 MHz Mode Auto Sweep
TOF "AMP_S50M-18G_ASG18B-4010_USA""FAC2_ANT3m_OUTCABLE","FSL-3m_30MHz-18GHz""EMCC_133_ ANT"
1 Frequency Sweep 1Rm 1
M1[1] -44.22 dBm
6.58180 GHz
-20 dBn
-25.000 Hem

-30 den

-40 dem -

H1 -41.300 defn Wt
m AR n:n m "
wj:‘. il lﬂ["l‘ R L L U i

-50 dBm .

-60 dBm ) T
M_MM

-70 dBn

CF 6.5 GHz 1330 pts 150.0 MHz/ Span 1.5 GHz

measuring... [[ENERENR X “ﬁ:‘nz;:i:

15:02:43 04.11.2020

Applicable Limits
for RSS-220 from 4.75 GHz to 10.6 GHz is -41.3 dBm
for FCC 15.250 from 3.1 GHz to 5.925 GHz -51.3 and from 5.925 GHz to 7.25GHz is Limit -41.3 dBm
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4.07_RSE_7.25G_10.6G
MultiView =2 Spectrum
Ref Level -3

1 Frequency Sweep
MI1[1] -55.17 dBm
10.142500 GHz

M1

hA
P .
ek e

3350 pts 335.0 MHz/
Applicable Limits
for RSS-220 from 4.75 GHz to 10.6 GHz is -41.3 dBm
for FCC 15.250 7.25 GHz to 10.6GHz is -51.3 dBm

CETECOM_TR20-1-0017102T01a_C01_A1l 14 /25
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4.08_T01_UWB_ANTH_EUTO_90_10.6G_12.4G

Multiview =& Spectrum

Ref Level -

o 1R 1
M1[1] -65.62 dBm
12,225500 GHz

10.6 GHz 1800 pts 180.0 MHz/ 12.4 GHz
- Measuring... |[[[[[[]]] x| 10;1:.:;::;1

11:41:07 10.12.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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4.09_T01_UWB_ANTV_EUTO_90_10.6G_12.4G

Multiview =& Spectrum

o 1R {
M1[1] -65.56 dBm
12,367500 GHz

10.6 GHz 1800 pts 180.0 MHz/ 12.4 GHz
- Measuring... |[[[[[[]]] x| 10;1:.:;::3

11:54:54 10.12.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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4.10_T01_UWB_ANTV_EUTO_90_12.4G_18G

Multiview =& Spectrum

Ref Level
® Att
TOF "/ 4 3 f L TOF", y TD HZ TOF"
1 Frequency Sweep e 1Rr
M2Z[1] -66.90 dBm
12,979600 GHz
M1[1] -64,08 dBm
17.332500 GHz

12.4 GHz 5600 pts 560.0 MHz/ 18.0 GHz
- Measuring... [[[[[[[]]] Iy 1“;:-11;:?:

15:10:31 10.12.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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4.11_T01_UWB_ANTV_EUTO_90_12.4G_18G_zoom

Multiview =& Spectrum

Ref Level -
S Att O ]
TOF ) ) 2 "FS > TOF"
1 Frequency Sweep ® 1R 1
M1[1] -66.64 dBm
12,979900 GHz

CF 12.95 GHz 1100 pts 110.0 MHz/ Span 1.1 GHz
- Measuring... |[[[[[[]]] Iy Wélllﬁﬂil;

15:16:14 10.12.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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4.12_T01_UWB_ANTH_EUTO 90_12.4G_18G

Multiview =& Spectrum

Ref Level
S Att
TOF' ) ) | \ IF", J'FS ? TOF"
1 Frequency Sweep ® 1R
M1[1] -66.95 dBm
12,979900 GHz

12.4 GHz 5600 pts 560.0 MHz/ 18.0 GHz
- Measuring... [[[[[[[]]] i wl;Z:;'i':

15:22:41 10.12.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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4.13_T01_UWB_ANTH_EUTO 90_12.4G_18G_zoom

Multiview =& Spectrum

Ref Level M

"
o 1Rr
M1[1] -67.04 dBm
12,978800 GHz

12.4 GHz 1100 pts 110.0 MHz/ 13.5 GHz
- Measuring... [[[[[[[]]] Iy 1“;:-;:;:

15:28:06 10.12.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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4.14_RSE_18G_33G

MultiView =2 Spectrum

Ref Level -
o ALt
TOF | BB || §
1 Frequency Sweep o 1Rm
-70.01 dBm
30.997500 GHz

,__N,\W-..am-f H'M\.a\_.._./\-n,.»wf\fw
o

-

B s Tty Mt Wy
M,MWMM._.—,M\.«M

e

18.0 GHz 15000 pts 1.5 GHz/ 33.0 GHz
- Measuring... [[[[[[[[]] X 1'1;:-“2‘:::

16:08:31 19.11.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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4.15_RSE_33G_40G

MultiView =8 Spectrum

Ref Level dBm e RBW 1 MHz
o ALt
TOF | BBHAS170 N ] ! ]
1 Frequency Sweep o 1Rm M
-64,17 dBm
39.793500 GHz

M1

v
-~ y
PN e i PN i o %M-“N\‘w\hw

SR N
.WM‘%\.WMJ\\W».MJW.NW

33.0 GHz 7000 pts 700.0 MHz/ 40.0 GHz
- Measuring... [[[[[[[[]] X 19;:-:::

16:10:27 19.11.2020

Applicable Limits
for RSS-220 from above 10.6 GHz is -61.3 dBm
for FCC 15.250 above 10.6GHz is -61.3 dBm
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1.5 Emissions in Band 1164 MHz — 1240 MHz and 1559 MHz - 1610 MHz
4.16_ANTH

MultiView Spectrum -

Ref Level -60.00 dBrn ® RBW 1 kHz 56L
& Att 0dB  SWT 71.2 ms(~215 ms)] ® VBW 3 kHz Mode FFT
P& TODF "EMCO_133 ANT","FSL-3m_30MHz-18GHz","FAC2_Ant3m_OutCable”

Line FCC_UWB_GPSBANI PASS 112168290 GH
M2[1] | -96.82 dBm
112168290 GHz
-50 dBm
| -60-dem —60-000-dbm
-70 dem
-80 dBm

FCC_UWE_GRSBAND

-90 dem
M
M
i ar T A g 5 A Lt L b 8 e 7, i T b ST ol Ao AP o 12 b MR WEVPPURLEY
100 dm
1.164 GHz 1330 pts 7.6 MHz/ 1.24 GHz

= 04.06.2021
13:22:27

Ready

13:22:27 04.06.2021

4.17_ANTV

MultiView Spectrum -

Ref Level -60.00 dBm ® RBW 1 kHz 56L
& Att 0dB  SWT 71.2 ms (~215 ms] ® VBW 3 kHz Mode FFT
P& TODF "EMCO_133 ANT","FSL-3m_30MHz-18GHz","FAC2_Ant3m_OutCable”
1 Frequency Sweep

S

_UWB_GPSBANI PASS 11204486 0 GHz
M2[1] -96.95 dBm
1/204 486 0 GHz
-50 dem
| -60-dem —60-000-dbm
-70 dem
-80 dBm

FCC_UWEB_GRSBAND

-30 dem
M2
v
b A DA s ot M i 8 g APt A S P O A o oS b AR g R o b i, o STV S
-100 dem
1.164 GHz 1330 pts 7.6 MHz/ 1.24 GHz
REﬂd\p‘ - 04.06.2021

13:10:08

13:10:09 04.06.2021
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4.18_ANTH

MultiView Spectrum -

Ref Level -60.00 dBrn ® RBW 1 kHz SGL
® Art Ode  SWT 50.2 ms (~155 ms) ® VBW 3 kHz Mode FFT
PA TOF "EMCO 133 ANT","FSL-3rm_30MHz-18GHz","FAC2 Ant3m_OutCable"

= =
_|lUWB_GPSBANI PASS 11582 9850 GHz
M2[1] -95.35 dBm
1,582 9850 GHz
-50 dBi
| -60-dBm —60-000-dBm
-70 dem
-80 dBi

FCC_UWE_GRSBAND

-20 dem

bt gt eng s, o foabofie e A ittt i e o g NAR A At L bt Vb -0, P s L g o A1

-100 dem:

1.559 GHz 1330 pts 5.1 MHz/ 1.61 GHz
= 04062021
1314538

Ready

13:45:38  04.06.2021

4.19_ANTV

MultiView Spectrum -

Ref Level -60.00 dBrm ® RBW 1 kHz SGL
& Att 0dB  SWT 50.2 ms (~155 ms) ® VBW 3 kHz Mode FFT
PA TOF "EMCO_133 ANT" "FSL-3m_30MHz-18GHz","FAC2_Ant3m_OutCable”

Line FCC_UWB_GPSBANI PASS 1,5995890 GHz
-50 dB
—60-dBrm —&0-000-dBm
=70 denm
-80 db

FCC_UWB_GPSBAND

-0 dBm
M
M
~100 dem
1.559 GHz 1330 pts 5.1 MHz/ 1.61 GHz

= 04.06.2021
12:59:7

Ready

13:59:17 04.06.2021
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End of Annex 1
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