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1 Report Summary
1.1 Modification Report

Alternations and additions of this report will be issued to the holders of each copy in the form of a com-
plete document.

Revision

Description of changes Date of Revision

0 | First Revision

2023-05-22

1.2 Introduction

Applicant
Manufacturer
Model Number(s)
Serial Number(s)

MLFB(s)

Hardware Version(s)
Number of Samples Tested
Test Specification(s) /
Issue / Date

Test Plan/Issue/Date
Order Number

Date of Receipt of EUT
Start of Test

Finish of Test

Name of Engineer(s)
Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1: Report of Modifications

Siemens AG

Siemens AG

SIMATIC RTLS5201T
17:A6:10:02:09:56

17:A6:10:02:09:55

6GT2752-0TS01

FS:.01

1

FCC 47 CFR Partl5 C: 2019

ISED RSS-210, Issue 10, Amd. 1: 2020
ISED RSS-Gen, Issue 5, Amd. 2: 2021
713278992

2023-02-28

2023-02-28

2023-05-11

Michael Ingerl

ANSI C63.10:2013
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1.3 Brief Summary of Results

&

Product Service

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15 C and
ISED RSS-210 and RSS-Gen is shown below.

Section Specification Test Description Result
Clause
Configuration and Mode: 3V DC Battery Powered — Continuous transmitting
2.1 | 15.250 (a) Bandwidth of Signal Pass
15.250 (b)
2.2 | 15.250 (d) Peak Power Pass
2.3 | 15.250 (d)(1), Radiated Emissions Pass
15.250 (d)(4),
15.209
2.4 | 15.250 (d)(2) Radiated Emissions in GPS bands Pass
N/A | 15.207 Conducted Disturbance at Mains Terminal Not applicable,
battery supply
Table 2: Results according to FCC 47 CFR Part 15 C
Section Specification Test Description Result
Clause
Configuration and Mode: 3V DC Battery Powered — Continuous transmitting
21| K2 Bandwidth of Signal Pass
2.2 | K3(c) Peak Power Pass
23 | K3 (a) Radiated Emissions Pass
K.3 (d)
2.4 | K.3 (b) Radiated Emissions in GPS bands Pass
Table 3: Results according to ISED RSS-210
Section Specification Test Description Result
Clause
Configuration and Mode: 3V DC Battery Powered — Continuous transmitting
21|67 Bandwidth of Signal Pass
23|89 Radiated Emissions Pass
N/A | 8.8 AC Power Line Conducted Emissions Not applicable,
battery supply
2.3 |8.9,8.10 Radiated Emissions Pass

Table 4: Results according to ISED RSS-Gen

COMMERCIAL-IN-CONFIDENCE
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1.4 Product Information
1.4.1 Technical Description

&

Product Service

Equipment characteristics:

Type of equipment: RTLS Transponder

Power supply: ] AC ]bc X Battery
Nominal: Nominal: Nominal: 3V
Minimum:
Maximum:
Nominal frequency:

Application: Short Range Device using Ultra Wideband technology

Device Type: LT1-System

Modulation Method: UWB, BPSK with BPM

Type of Antenna(s) Internal PCB Antenna

Antenna Gain 2 dBi (17:A6:10:02:09:56)

3 dBi (17:A6:10:02:09:55)

Channel(s) 1 (6489 MHz)

COMMERCIAL-IN-CONFIDENCE

Page 4 of 39




Document Number: TR-713278992-04 | Issue: 03
COMMERCIAL-IN-CONFIDENCE

Product Service

1.5 EUT Modifications Record

The table below details modifications made to the EUT during the test programme.
The modifications incorporated during each test are recorded on the appropriate test pages.

Modification State Description of Modification still fitted to EUT Modification Fitted By Il::)iétittee dModlflcatlon

0 As supplied by the customer SN: 17:A6:10:02:09:56 | Not Applicable Not Applicable
Table 5

Modification State Description of Modification still fitted to EUT Modification Fitted By I?i?tts dModlflcatlon

0 As supplied by the customer SN: 17:A6:10:02:09:55 | Not Applicable Not Applicable
Table 6

1.6 Test Location

TUV SUD Product Service conducted the following tests at our Straubing test laboratory:

Test Name | Name of Engineer(s)
Configuration and Mode: Transmitting continuously

Bandwidth of Signal Michael Ingerl

Peak Power Michael Ingerl
Radiated Emissions Michael Ingerl
Radiated Emissions in GPS bands Michael Ingerl
Signal deactivation Michael Ingerl

Office Address:

AuRere Frihlingstrale 45
94315 Straubing
Germany

COMMERCIAL-IN-CONFIDENCE Page 5 of 39
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2 Test Details

2.1 Bandwidth of Signal
2.1.1 Specification Reference

FCC 47 CFR Part 15 C, Clause 15.250 (a) and 15.250 (b)
ISED RSS-210, K.2
ISED RSS-Gen, Clause 6.7

2.1.2 Equipment under Test and Modification State

SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:56 - Modification State O
SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:55 - Modification State O

2.1.3 Date of Test

2023-02-28 and 2023-05-11

2.1.4 Environmental Conditions

Ambient Temperature 21°C
Relative Humidity 35%

2.1.5 Specification Limits

The 10 dB bandwidth of the device shall be within the band 5925-7250 MHz under all conditions of op-
eration, including the effects from stepped frequency, frequency hopping or other modulation tech-
niques that may be employed, as well as the frequency stability of the transmitter over expected varia-
tions in temperature and supply voltage.

The 10 dB bandwidth of the device shall be at least 50 MHz and less than 500 MHz. For transmitters
that employ frequency hopping, stepped frequency or similar modulation types, measurement of the
10 dB bandwidth specified in this paragraph shall be made with the frequency hop or step function dis-
abled, and with the transmitter operating continuously at a frequency chosen in accordance with the
provisions of RSS-Gen for determining measurement frequencies.

2.1.6 Test Method

The test was performed according to ANSI C63.10, clauses 6.9 and 10.1
See section 2.3 of this test report for details.

COMMERCIAL-IN-CONFIDENCE Page 6 of 39
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2.1.7 Test Results

Tested with S/N: 17:A6:10:02:09:56

Temp °C . (GH2) fy (GH2) fu (GH2) Blfngsvl';{ﬁ‘i“l\;ﬂ;‘)' Limit (MHz2)
-20 6.237 6.732 6.487 495 500
10 6.237 6.731 6.487 494 500

0 6.236 6.732 6.488 496 500
10 6.237 6.731 6.487 494 500
20 6.236 6.732 6.488 496 500
30 6.235 6.733 6.488 498 500
40 6.236 6.732 6.488 496 500
50 6.235 6.733 6.488 498 500

Table 7: 10 dB bandwidth

®
[

MultiView Spectrum 1
Ref Level 77.00 dBuv RBW 1 MHz
0dB = SWT 1s © VBW 3MHz Mode Auto Sweep Frequency 6.489600!
Input 1AC PS  Off  Notch Off
1 Frequency Sweep
D3[1]
70 dBpy
M1[1] 45.84 dBpv
o0 doyv .4879000 GHz
50 dBpy o
1
40 dBpv = e =
— z
30 dBpv
20 depy
10 dep
0 depy
-10 dep
-20 dep
CF 6.4896 GHz 10001 pts 100.0 MHz, Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 6.4879 GHz 45.84 dBuVv
D2 M1 1 -252.77 MHz -10.31 dB
D3 M1 1 244.38 MHz -10.28 dB

][ ] Measuring...  (RENNEEED [ _] ° °
Figure 1 - 10 dB Bandwidth at 20°C
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Tested with S/N: 17:A6:10:02:09:55

Temp °C L (GH2) fy (GH2) fu (GH2) Blaong\?w';trﬁc(f\';l’;‘;‘)' Limit (MHz2)
-20 6.237 6.732 6.487 489 500
10 6.237 6.731 6.487 489 500

0 6.236 6.732 6.488 490 500
10 6.237 6.731 6.487 489 500
20 6.236 6.732 6.488 490 500
30 6.235 6.733 6.488 401 500
40 6.236 6.732 6.489 493 500
50 6.235 6.733 6.489 493 500

Table 8: 10 dB bandwidth

Ref Level 77.00 dBuv ® RBW 1 MHz

Att OdE ® SWT 1= ® VBW 3MHz Mode Auto Sweep Frequency 6.4896000 GHz
Input 1AC _PS Off  Notch Off
1 Frequency Sweep
D2[1] -10.42 dB
70 dBpv 257.5700 MHz
M1[1] 46,94 dBpY
50 douy .4901000 GHz

50 depy 1

10 dauy b, --uufum
H CEV bl i i 03

" "
30 dBpy
L L

20 dBpy

-20 dep
CF 6.4896 GHz 10001 pts 100.0 MHz, Span 1.0 GHz
2 Marker Table

M1 1 6.4901 GHz 46.94 dBpV

D2 M1 1 -257.57 MHz -10.42 dB

D3 M1 1 239.28 MHz

Measuring.. NENNNNEEN - Ref Lovel Raw

Figure 2 - 10 dB Bandwidth at 20°C
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2.1.8 Test Location and Test Equipment

Product Service

This test was carried out in Semi anechoic room - cabin no. 11 and Temperature test chamber.

Calibra-

tion Pe- . .
Instrument Manufacturer Type No TE No riod Calibration Due

(months)
EMI test receiver Rohde & Schwarz ESw44 39897 | 12 2024-04-30
Horn antenna Rohde & Schwarz HF907 40089 | 24 2024-10-31
EMC measurement software Rohde & Schwarz EMC32 Emission | 42986 | ---

K11 -V11.50
Semi anechoic room Rohde & Schwarz No. 11 -
Signal and Spectrum Analysator Rohde & Schwarz FSV40 20219 | 12 2024-02-29
Temperature test chamber Feutron KPK200-2 19868 | 18 2024-08-31
Table 9

COMMERCIAL-IN-CONFIDENCE
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2.2 Peak Power
2.2.1 Specification Reference

FCC 47 CFR Part 15 C, Clause 15.250 (d)
ISED RSS-210, K.3 (c)
2.2.2 Equipment under Test and Modification State

SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:56 - Modification State 0
SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:55 - Modification State O

2.2.3 Date of Test

2023-02-28 and 2023-05-11

2.2.4 Environmental Conditions

Ambient Temperature 21°C
Relative Humidity 35%

2.2.5 Specification Limits

There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth centered on
the frequency at which the highest radiated emission occurs and this 50 MHz bandwidth must be con-
tained within the 5925-7250 MHz band. The peak EIRP limit is 20 log (RBW/50) dBm where RBW is
the resolution bandwidth in megahertz that is employed by the measurement instrument. RBW shall
not be lower than 1 MHz or greater than 50 MHz. The video bandwidth of the measurement instrument
shall not be less than RBW. If RBW is greater than 3 MHz, the application for certification filed with the
Commission shall contain a detailed description of the test procedure, calibration of the test setup, and
the instrumentation employed in the testing.

2.2.6 Test Method

The test was performed according to ANSI C63.10, section 10.3.5
See section 2.3 of this test report for details.
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2.2.7 Test Results

Tested with S/N: 17:A6:10:02:09:56

fu (GHz) ReSO|utI(0’\;|1HB§ndWIdth Peak Power (dBm) |Peak Power Limit (dBm)

6.492 50 -4.74 0
Table 10: Peak Power

Resolution Bandwidth L
fu (GHz) (MHz) RMS Power (dBm) RMS Power Limit (dBm)

6.489 1 -63.18 -41.3
Table 11: RMS Power

Tested with S/N: 17:A6:10:02:09:55

fu (GHz) Resoluti(oerlHBza)mdwidth Peak Power (dBm) [Peak Power Limit (dBm)
6.492 50 -4.68 0

Table 12: Peak Power

Resolution Bandwidth
fM (GHZ) (M HZ)

6.489 1 -63.01 -41.3
Table 13: RMS Power

RMS Power (dBm) RMS Power Limit (dBm)

COMMERCIAL-IN-CONFIDENCE Page 11 of 39
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2.2.8 Test Location and Test Equipment

This test was carried out in Semi anechoic room - cabin no. 11.

Product Service

Calibra-

tion Pe- . .
Instrument Manufacturer Type No TE No riod Calibration Due

(months)
EMI test receiver Rohde & Schwarz ESw44 39897 | 12 2024-04-30
Horn antenna Rohde & Schwarz HF907 40089 |24 2024-10-31
EMC measurement software Rohde & Schwarz EMC32 Emission | 42986

K11 -V11.50
Semi anechoic room Rohde & Schwarz No. 11
Table 14

COMMERCIAL-IN-CONFIDENCE

Page 12 of 39




Document Number: TR-713278992-04 | Issue: 03
COMMERCIAL-IN-CONFIDENCE

Product Service

2.3 Radiated Emissions
2.3.1 Specification Reference

FCC 47 CFR Part 15 C, Clauses 15.250 (d)(1) and 15.250 (d)(4)
FCC 47 CFR Part 15 C, Clauses 15.209

ISED RSS-210, Clause K.3 (a), K.3 (d)

ISED RSS-Gen, Clauses 8.9

2.3.2 Equipment under Test and Modification State

SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:56 - Modification State O
SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:55 - Modification State O

2.3.3 Date of Test

2023-02-28 and 2023-05-11
2.3.4 Environmental Conditions

Ambient Temperature 21°C
Relative Humidity 35%

COMMERCIAL-IN-CONFIDENCE Page 13 of 39
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2.3.5 Specification Limits
2.3.5.1 Radiated emissions up to 960 MHz according to 47 CFR 15.250 (d)(4) and ISED
RSS-210 K.3 (a), K.3 (d)

The radiated emissions at or below 960 MHz from a device operating under the provisions of this sec-
tions shall not exceed the general radiated emission limits:

General radiated emission limits:
Frequency Range Test distance Field strength Field strength
(MHz) (m) (uA/m) (dBuA/m) (uv/m) (dBuV/m)
0.009 —0.49 300 6.37/f 20*Ig(6.37/f) 2400/ f 20*Ig(2400/ f)
0.49 — 1.705 30 63.7/f 20*1g(63.7 / f) 24000/ f 20*1g(24000/ f)
1.705 - 30 30 0.08 20*Ig(0.08 / f) 30 20*Ig(30/f)
30-88 3 - - 100 40
88 -216 3 150 43.5
126 -960 3 200 46
Note 1: fin kHz

Table 15 General radiated emission limits

2.3.5.2 Radiated emissions above 960 MHz according to 47 CFR 15.250

The radiated emissions above 960 MHz shall not exceed the following average (RMS) limits when
measured using a resolution bandwidth of 1 MHz:

Frequency range (MHz) EIRP (dBm)
960-1610 -75.3
1610-1990 -63.3
1990-3100 -61.3
3100-5925 -51.3
5925-7250 -41.3
7250-10600 -51.3

Above 10600 -61.3

COMMERCIAL-IN-CONFIDENCE Page 14 of 39
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2.3.5.3 Radiated emissions above 960 MHz according to ISED RSS-210

&

Product Service

The radiated emissions above 960 MHz shall not exceed the following average (RMS) limits when

measured using a resolution bandwidth of 1 MHz:

Frequency range (MHz) EIRP (dBm)
960-1610 -75.3
1610-1990 -63.3
1990-3100 -61.3
3100-5925 -51.3
5925-7250 -41.3

7250-10600 -51.3
Above 10600 -61.3

COMMERCIAL-IN-CONFIDENCE
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2.3.6 Test Method
The test was performed according to ANSI C63.10, sections 11.11 and 11.12

Prescans are performed in six positions of the EUT to get the full spectrum of emission
caused by the EUT with the measuring antenna raised and lowered from 1 m to 4 m with ver-
tical and horizontal polarisation to find the combination of table position, antenna height and
antenna polarisation for the maximum emission levels.

Data reduction is applied to these results to select those levels having less margin than

10 dB or exceeding the limit using subranges and limited number of maximums.

Further maximisation for adjusting the maximum position is following.

Equipment and cables are placed and moved within the range of position likely to find their
maximum emissions.

2.3.6.1 Frequency range 9 kHz — 30 MHz

EUT Loop antenna

Test distance D

|:| < > EMI receiver

The EUT was placed on a non-conductive table, 0.8 m above the ground.

Radiated emissions in the frequency 9 kHz — 30 MHz is measured within a semi-anechoic room with
an active loop antenna with the measurement detector set to peak. In addition in the frequency range
9 kHz to 490 kHz also an average detector was used. The measurement bandwidth of the receiver
was set to 300 Hz in the frequency range 9 kHz to 150 kHz and 10 kHz in the frequency range

150 kHz to 30 MHz. Prescans were performed in six positions of the EUT.

For final measurements the detector was set to CISPR quasi-peak and in addition to CISPR average
in the frequency range 9 kHz to 490 kHz with a resolution bandwidth 200 Hz in the frequency range
9 kHz to 150 kHz and 9 kHz in the frequency range 150 kHz to 30 MHz. Final tests were performed
immediately after a final frequency and zoom (for drifting disturbances) and maximum adjustment.

COMMERCIAL-IN-CONFIDENCE Page 16 of 39
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2.3.6.2 Frequency range 30 MHz — 1 GHz

VVAVAAVVANY

Test
Test distance D antenna _

EMI test receiver

Non-
conductive
table

,H.mllNZ
i ﬂi

L 1

Alternate test site (semi anechoic room)

The EUT was placed on a non-conductive table, 0.8 m above the ground plane

Radiated emissions in the frequency range 30 MHz — 1 GHz is measured within a semi-anechoic room
with groundplane complying with the NSA requirements of ANSI C63.4. for alternative test sites. A lin-
ear polarised logarithmic periodic antenna combined with a 4:1 broadband dipole (“Trilog broadband
antenna”) is used.

For prescan tests the test receiver is set to peak-detector with a bandwidth of 120 kHz.

With the measurement bandwidth of the test receiver set to 120 kHz CISPR quasi-peak detector is se-
lected for final measurements following immediately after a final frequency zoom (for drifting disturb-
ances) and maximum adjustment.

COMMERCIAL-IN-CONFIDENCE Page 17 of 39



Document Number: TR-713278992-04 | Issue: 03
COMMERCIAL-IN-CONFIDENCE

Product Service

2.3.6.3 Frequency range above 1 GHz

VVAVAAVVANY

> Test
antenna

Test Receiver

Test distance D 0]

Non-
Table L1

Fully anechoic room

The EUT was placed on a non-conductive table, 1.5 m above the ground plane

Radiated emission tests above 1 GHz are performed in a fully anechoic room with the Svswr require-
ments of ANSI C63.4. Measurements are performed both in the horizontal and vertical planes of polar-
isation using a test receiver with the detector function set to peak and average and the resolution
bandwidth set to 1 MHz. Testing above 1 GHz is performed with horn antennas with the EUT in
boresight of the antenna.

For prescan tests the test receiver is set to peak- and average-detector with a bandwidth of 1 MHz.
With the measurement bandwidth of the test receiver set to 1 MHz and peak- and CISPR average-de-
tector is selected for final measurements following immediately after a final frequency zoom (for drift-
ing disturbances) and maximum adjustment.
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2.3.7 Test Results

Frequency range Test distance
9 kHz to 1 GHz 3m

1 GHz to 18 GHz Im

18 GHz to 40 GHz 03m

Sample calculation:

Final Value (dBuv/m) =  Reading Value (dBuV) + (Cable attenuation (dB)
+ Antenna Transducer (dB(1/m)))

Table 16

&

Product Service

The tested orientation is the worst-case position (Pre-scans made for the worst-case orientation)

COMMERCIAL-IN-CONFIDENCE
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Transmitting continuously

Tested with S/N: 17:A6:10:02:09:56

Frequency range 9 kHz — 30 MHz:

1301
1201
1101
1001
901
E 801
=1
Q707
% 601
501
401
301 4
20
10
9k 20 30 50 100k 200 300 500 ™M 2M 3M  5M 10M 20 30M
Frequency in Hz
PreviewResult 2H-AVG
PreviewResult 1H-PK+
=== FCCPart I5CHectric Field Strength 3m QP+AV(9k-30M)
L g Final_Result QPK
Final_Result CAV
Final Results 1:
Frequency Qua- Limit Mar- Meas. | Band- | Height | Pol | Azi- | Corr.
siPeak gin Time width muth
MHz dBuV/m | dBuV/im dB ms kHz cm deg dB
19.974750 32.46 69.54 | 37.08 | 1000.0 9.000 100.0 H -3.0 | 18.9
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Frequency range 30 MHz — 1 GHz:
80
75
70
65
60
55
50 |-
£ 45 |
= |
@ 40
é 351:
- 30 \
25
20 ‘
15
10
5
o+
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
PreviewResult V- PK+ PreviewResut 1H- PK+
FCCPart 1I5CHectric Field Strength 3m QP L 2 Final_Result QPK
Final Results 1:
Frequency Qua- Limit Mar- Meas. Band- Height | Pol Azi- Corr.
siPeak gin Time width muth
MHz dBuV/m | dBpV/m dB ms kHz cm deg dB
125.010000 20.36 43.50 | 23.14 1000.0 | 120.000 | 105.0 H 100.0 | 17.1
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Frequency range 1 GHz — 40 GHz:

Product Service

®
[

COMMERCIAL-IN-CONFIDENCE

MultiView Spectrum
Ref Level 70.54 dBpvY  Offset -9.54 dB RBW 1 MHz
Att 10dB » SWT 55 @ VBW 3MHz Mode Auto Sweep
Input 1 AC PS Off  Notch Off
1 Frequency Sweep <
MI[L] 16.52 dBp
994.400 MHz
60 dBpY
S0 dBuY
40 dBpv
30 depv
Foc g5.a50
HAE-ele
y
10 dBp
0 dBpv
-10 dBpv
-20 dBpv
960.0 MHz 30001 pts 304.0 MHz 4.0 GHz
i Measuring... (NRENNED ] . .
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68T
66T
64: ‘
62T
60T
581
e 5671
s 1
@D 541
2 527 .
50T
481
46T
441
421
40
4 45 5 55 6 65 7
Freaquency in GHz
PreviewResult IV-RMS PreviewResult H-RMS
FCCPart 15C 15.250 L 2 Final_Result RMS
Final Results 1:
Frequency RMS Limit Mar- Meas. Band- Height | Pol Azi- Corr.
gin Time width muth
MHz dBpV/m | dBuV/m dB ms kHz cm deg | dB/m
5457.500000 51.77 53.47 1.70 1000.0 | 1000.000 | 149.0 V -65.0 | 444
6489.500000 63.33 63.47 0.14 1000.0 | 1000.000 | 150.0 H 60.0 | 45.8
MultiView Spectrum [:
Ref Level 77.00 dBv  Offset -9.54dB « RBW 1 MHz
10dB © SW Ss @ VBW 3MHz Mode Auto Sweep Frequency 12.5000000 GHz
Input 1AC _PS off  Netch off
TFrequency Sweep o TRm Max
M1[1] 21.74 dBpV
70 depyv 3.547170 GHz,
50 rapv
;.0 GHz 30001 pts 1.1 GHz 18.0 GHz
i Measuring... (NENNNED i . .
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MultiView Spectrum 4

Ref Level 61.00 dBpV  Offset -20.00 dB RBW 1 MHz
Att 10dB = SWT 35 @ VBW 3 MHz Mode Auto Sweep

Frequency 29.0000000 GHz
Input 1AC P8 Off  Notch Off
TFrequency Sweep

o [Rm Max
16.50 dBpY
35.851300 GHz

MI[L]

50 dBpv

40 dBpv

fcc is.250
30 dBpv

20 dBpY

10, BV s St

0 dBpy

-10 depv

-20 dBpv

-30 depv

18.0 GHz 30001 pts 2.2 GHz 40.0 GHz
—

i Measuring... (NENENEED ™) LR L
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Tested with S/N: 17:A6:10:02:09:55

Frequency range 9 kHz — 30 MHz:

Level in dBpVv/m

501
a0t

30T

*
20T
9k 20 30 50 100k 200 300 500 ™M 2M 3M 5M 10M 20 30M
Freaquency in Hz
PreviewResult 2H-AVG
PreviewResult 1H-PK+
== FCCPart I5CHectric Field Strength 3m QP+AV(9k-30M)
L 4 Final_Result QPK
Final_Result CAV
Final Results 1:
Frequency Qua- Limit Mar- Meas. Band- | Height | Pol | Azi- | Corr.
siPeak gin Time width muth
MHz dBpV/m | dBuV/m dB ms kHz cm deg dB
13.506000 26.80 69.54 | 42.74 | 1000.0 9.000 | 100.0 H| -23.0 | 18.9
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Frequency range 30 MHz — 1 GHz:

80
75
70
65
60

55

Product Service

50
E 45 ]
= |
Q 40
T 35
- 30 ‘ ‘
25+
20T
154
104
54
o \ — \ \ \ \ \ \
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
PreviewResult Iv- PK+ PreviewResult H-PK+
FCCPart 15CHectric Field Strength 3m QP * Final_Result QPK
Final Results 1:
Frequency Qua- Limit Mar- Meas. Band- Height | Pol | Azi- | Corr.
siPeak gin Time width muth
MHz dBuV/m | dBuV/m dB ms kHz cm deg dB
39.480000 29.34 40.00 | 10.66 1000.0 120.000 | 100.0 \% 89.0 | 19.9
120.030000 30.75 4350 | 12.75 1000.0 120.000 | 105.0 \Y 8.0 | 16.9
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Frequency range 1 GHz — 40 GHz:

Multiview Spectrum -

Ref Level 70.54 dBuy  QOffset -9.54 dB ® RBW 1 MHz
Att 10 dB ® SWT 55 @ VBW 3MHz Mode Auto Sweep Frequency 2.4800000 GHz
Input 1 AC PS Off  Notch Off

B
Limit Che PASS M1[1] 15.82 dBpv
Line FCC 15,250 PASS 986.600 MHz

60 dBuY

50 dBpv

40 dBpv

30 dBpv

IFCC 15,250
M1 =
[ i " = —y

10 dBp

0 dBpv

-10 dBpv

-20 dBpv

960.0 MHz 30001 pts 304.0 MHz, 4.0 GHz

Messurng... MNMEN g

03:43:28 PM 05/10/2023
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68T
66T
641 ‘.
62T
60T
58T
e 56T
% 1
Q 54t
g ] .
50T
481
46T
441
427
40 + + + + + + + + + + + 1
4 4,5 5 55 6 6,5 7
Freaquency in GHz
PreviewResult V-RMS PreviewResult 1H-RMS
FCCPart 15C 15.250 Im * Final_Result RMS
Final Results 1:
Frequency RMS Limit Mar- Meas. Band- Height | Pol Azi- Corr.
gin Time width muth
MHz dBpV/m | dBpV/m dB ms kHz cm deg dB
5454.750000 51.59 53.47 1.88 1000.0 | 1000.000 | 155.0 H 10.0 | 444
6404.000000 63.07 63.47 0.40 1000.0 | 1000.000 | 151.0 H 50.0 | 45.5
6489.500000 63.42 63.47 0.05 1000.0 | 1000.000 | 145.0 H 50.0 | 45.8
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MultiView Spectrum -
Ref Level 77.00 dBpY  Offset -2.54 dB ® RBW 1 MHz
Att 10dB ® SWT 55 ® ¥BW 3MHz Mode Auto Sweep Frequency 12.5000000 GHz
Input 1 AC Ps Off  Notch Off
1 Frequency Sweep
Limit Check PASS M1[1] 21.71 dBpvV
Line FCC 115.250 PASS
- 3.532870 GHz
60 depy
Fcclis.250
50 HepY
40 depy
30 depy
]
¥
20 depv Pt

10 dBp

0 dBpv

-10 depv

-20 dBpv

7.0 GHz

30001 pts

1.1 GHz

18.0 GHz

03:44:42 FPH

05/10/2023
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Multiview Spectrum -

Ref Level 61.00 dBuy  Offset -20.00 dB ® RBW 1 MHz

Att 10dB ® SWT 35 ® VBW 3MHz Mode Auto Sweep Frequency 29.0000000 GHz
Input 1ACPS Off  Notch  Off

1 Frequency Sweep 1Rr X
Lirmit Chegk PASS MI[1] [ 1527 dBuv

Line FCC 15.250 PASS 35.763310 GHz

50 dBpY

40 dBpY

[FCC 15.250
30 dBpv

20 dBpv

P e e e S i g

0 dBpv

-10 dBpv

-20 depv

-30 dBpv

18.0 GHz 30001 pts 2.2 GHz 40.0 GHz

Weasuring.. NNINNENL = [ ]

03:49:25 PM 05/10/2023
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2.3.8 Test Location and Test Equipment

This test was carried out in Semi anechoic room - cabin no. 11.

Product Service

Calibra-

tion Pe- I
Instrument Manufacturer Type No TE No riod Calibration Due

(months)
EMI test receiver Rohde & Schwarz ESW44 39897 | 12 2024-04-30
Loop antenna Schwarzbeck FMZB 1519 B 44334 | 36 2024-01-31
ULTRALOG Antenna Rohde & Schwarz HL562E 38401 | 36 2026-01-31
Horn antenna Rohde & Schwarz HF907 40089 | 24 2024-10-31

. o A-INFOMW LB-
Horn Antenna with preamplifier Rohde & Schwarz 180400H-KE+ TS- 43661 | 24 2025-01-17
Semi anechoic room Rohde & Schwarz No. 11 -
EMC32 Emission
EMC measurement software Rohde & Schwarz K11 — V11,50 42986 | ---
Table 17
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2.4 Radiated Emissions in GPS bands
2.4.1 Specification Reference

FCC 47 CFR Part 15 C, Clauses 15.250 (d)(2)
ISED RSS-210, K.3 (b)

2.4.2 Equipment under Test and Modification State

SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:56 - Modification State 0
SIMATIC RTLS5201T, S/N: 17:A6:10:02:09:55 - Modification State O

2.4.3 Date of Test

2023-02-28 and 2023-05-11

2.4.4 Environmental Conditions
Ambient Temperature 21°C
Relative Humidity 35 %

2.4.5 Specification Limits

In addition to the radiated emission limits above, UWB transmitters shall not exceed the following aver-
age (RMS) limits when measured using a resolution bandwidth of no less than 1 kHz:

Frequency range EIRP
1164 MHz — 1240 MHz -85.3dBm
1559 MHz - 1610 MHz -85.3dBm
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2.4.6 Test Method

The test was performed according to ANSI C63.10, sections 11.11 and 11.12
See section 2.4.6 for details.

2.4.7 Test Results

Frequency range Test distance
1164 MHz — 1240 MHz Im
1559 MHz - 1610 MHz Im

Table 18

Sample calculation:
Final Value (dBuV/m) =  Reading Value (dBuV) + (Cable attenuation (dB)
+ Antenna Transducer (dB(1/m)))
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Transmitting continuously

Tested with S/N: 17:A6:10:02:09:56

MultiView Spectrum 1

Ref Level 5246 dBpV  Offset -9.54 dB RBW 1 kHz

Att 10dB = SWT 51s @ VBW 10kHz Mode Auto Sweep Frequency 1.2020000 GHz
Input LAC PS8 Off  Notch Off

TFrequency Sweep
50 depv ML

— 643 dByv,
1,170551400 GHz

40 dBpv

30 dBpv

20 dBpv

0 dBpv

dho dpa LI L by UL L R TN ST Y TN PR 1 IR CRLUITY IR P KAV RUPLRY RO TN wen | 11 7 T WAETTIR TN I ol b bl

20 dEpy

-30 depv

-40 dBpv

1.164 GHz 76001 pts 7.6 MHz 1.24 GHz

i Measormg . (HEREERED wa e

®
-]

MultiView Spectrum
Ref Level 52.46 dBvy  Offset -9.54dB @ RBW 1 kHz

Att 10dB =« SWT Sis e VBW 10kHz Mode Auto Sweep Frequency 1.5845000 GHz
Input 1AC _PS Off  Notch ff

1 Frequency Sweep

50 dBpy M1fL]

I
1.600014530 GHz

40 dBpy

30 dBpY

20 dBpv

0 dBpv

~10/dapy

st e it bt o Lt sl bl o bbb bl o bt Hoa bl e hast bl auten b ot ot bbbt s it gl sty i adils

-30 dBpv

-40 depv

1.559 GHz 76001 pts 5.1 MHz, 1.61 GHz

M Measuring...  (NEREERED L . ®
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Tested with S/N: 17:A6:10:02:09:55

Multiview Spectrum -

Ref Level 52 46 dBuy  QOffset -9.54 dB ® RBW 1 kHz

Att 10 dB ® SWT S5is® VBW 10kHz Mode Auto Sweep Frequency 1.2020000 GHz

Input 1 AC PS Off  Notch Off
1 Frequency Sweep

S0 dBuY

-7.10 dBpV.
1.186137200 GHz

M1[1]

40 dBpv

30 depv

20 dBpv

10-day e

0 dBpv

LTy T i itk bt e Dl i M btk Ll o

-30 dBpv

-40 depv

1.164 GHz 76001 pts 7.6 MHz 1.24 GHz

moasuring... INNNNNNM = B

04:00:37 PM 05/10/2023

Multiview Spectrum -

Ref Level 52 46 dBuy  QOffset -9.54 dB ® RBW 1 kHz
10 dB ® SWT S5is® VBW 10kHz Mode Auto Sweep Frequency 1.5845000 GHz
Input 1 AC PS Off  Notch Off

1 Frequency Sweep
50 dBpY M1[1] i -5.71 dBpV.
1.581589680 GHz

40 dBpv

30 depv

20 dBpv

10-day e

0 dBpv

L, bl il bt by s L vt T w o b e b bbbl bt 8 e L b s

-30 dBpv

-40 depv

1.559 GHz 76001 pts 5.1 MHz 1.61 GHz

moasuring... NNNNNNNNE = B

04:03:38 PM 05/10/2023
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2.4.8 Test Location and Test Equipment

This test was carried out in Semi anechoic room - cabin no. 11.

Product Service

Calibra-

tion Pe- . .
Instrument Manufacturer Type No TE No fiod Calibration Due

(months)
EMI test receiver Rohde & Schwarz ESW44 39897 | 12 2024-04-30
Horn antenna Rohde & Schwarz HF907 40089 | 24 2024-10-31
Semi anechoic room Rohde & Schwarz No. 11 ---

EMC32 Emission
EMC measurement software Rohde & Schwarz K11 — V11,50 42986
Table 19
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3 Measurement Uncertainty

The measurement uncertainty in the laboratory is less than or equal to the maximum measurement
uncertainty according to CISPR16-4-2: 2011 + Al + A2 + Corl (Ucispr). This normative regulation
means that the measured value is also the value to be assessed in relation to the limit value.

For a 95% confidence level, the measurement uncertainties for defined systems are:

Radio Interference Emission Testing
Expanded

Test Name kp Uncertainty
Conducted Voltage Emission

9 kHz to 150 kHz (50€/50uH AMN) 2 +3.8dB

150 kHz to 30 MHz (50Q/50pH AMN) 2 +3.4dB

100 kHz to 200 MHz (50Q/5uH AMN) 2 +3.6dB
Discontinuous Conducted Emission

9 kHz to 150 kHz (50Q2/50puH AMN) 2 +3.8dB

150 kHz to 30 MHz (50Q/50pH AMN) 2 +3.4dB
Conducted Current Emission

9 kHz to 200 MHz 2 +3.5dB
Magnetic Fieldstrength

9 kHz to 30 MHz (with loop antenna) 2 +3.9dB

9 kHz to 30 MHz (large-loop antenna 2 m) 2 +3.5dB
Radiated Emission

30 MHz to 300 MHz 2 +4.9dB

300 MHz to 1 GHz 2 +5.0dB

1 GHz to 6 GHz 2 +4.6dB
Test distance 10 m

30 MHz to 300 MHz 2 +4.9dB

300 MHz to 1 GHz 2 +4.9dB
The expanded uncertainty reported according to to CISPR16-4-2: 2011 + A1 + A2 + Corl is based
on a standard uncertainty multiplied by a coverage factor of kp = 2, providing a level of confidence
of p = 95.45%

Table 20 Measurement uncertainty based on CISPR 16-4-2
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Radio Interference Emission Testing

Expanded

Test Name kp Uncertainty
Occupied Bandwdith 2 +5%
Conducted Power

9 kHz < f < 30 MHz 2 +1.0dB

30 MHz<f< 1 GHz 2 +15dB

1 GHz = f<40 GHz 2 +25dB

1 MS/s power sensor (TS8997) 2 +15dB
Occupied Bandwidth 2 +5%
Power Spectral Density 2 +3.0dB
Radiated Power

9 kHz << 26.5 GHz 2 +6.5dB

26.5 GHz < f < 60 GHz 2 +8.0dB

60 GHz < f < 325 GHz 2 +10dB
Conducted Spurious Emissions 2 +3.0dB
Radiated Spurious Emissions 2 +6.0dB
Voltage

DC 2 +1.0%

AC 2 +2.0%
Time (automatic) 2 +5%
Frequency 2 + 107

The expanded uncertainty reported according to to ETSI TR 100 028:2001 is based on a standard
uncertainty multiplied by a coverage factor of kp = 2, providing a level of confidence of p = 95.45%

Table 21 Measurement uncertainty based on ETSI TR 100 028
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