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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.
Issue Description of changes Date of Issue
1 | First Issue 2021-05-19
2 | Section 1.4.1 “technical description” UWB channel 5 frequency range | 2021-06-18
corrected

Table 1: Report of Modifications

1.2 Introduction

Applicant Siemens Aktiengesellschaft
Manufacturer Siemens Aktiengesellschaft
Model Number(s) SIMATIC RTLS4083T
MLFB 6GT2700-5DC13
Serial Number(s) VPM6726490
VPM6690524
Hardware Version(s) 0615 FS:02
Software Version(s) 2.1.10
UWB device subclass Hand-held Communication Device
Additional information No data port in the radio terminal available
Number of Samples Tested 1
Test Specification(s) / FCC 47 CFR Part 15F
Issue / Date
Test Plan/Issue/Date
Order Number 9705983967
Date 2020-10-30
Date of Receipt of EUT 2020-11-19
Start of Test 2021-04-10
Finish of Test 2021-04-23
Name of Engineer(s) Alex Fink,
Martin Steindl
Related Document(s) 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 15F is shown below.

Section Specification Test Description Result
Clause
Transmitting continuously
2.1 | 15,503 (a) (d) | Bandwidth of Signal Pass
and 15.519 (b)

2.2 | 15,519 (e) Peak Power Pass

2.3 | 15.519 (c) Radiated Emissions Pass

2.4 | 15,519 (d) Radiated Emissions in GPS bands Pass

2.5 | 15,519 (a) Signal deactivation Pass

N/A | 15.207 AC Power Line Conducted Emissions Not applicable,
battery supply

COMMERCIAL-IN-CONFIDENCE
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1.4 Product Information

Product Service

SIMATIC RTLS4083T Characteristics
Design (D Status indicators (LED)
SIEMENS (2 F1 function key
3 display
General The transponder is a mobile device for localiza-

tion in the RTLS localing system. It sends data to
gateways to determine its position. The gate-
ways transmit the data to the Locating Manag-
er Server.

Information can be transmitted to the transpond-
er via a programming interface on the Locating
Manager and shown on the display.

Area of application

The device is designed for an operating temper-
ature of 0 ... +50 °C.

If you only need localization without change of
the display information, the lower temperature
limit can be lowered to -10 °C.

The device is protected from water spray on all
sides (IP54).

1.4.1 Technical Description

Product name

SIMATIC RTLS4083T

PULSE radio frequencies (localization)

Wireless method

IEEE 802.15.4-2015 HRP UWB

Transmission speed

850 Kbps

Operating frequency rated value

3993.6 MHz (UWB channel 2; CE, FCC)
6489.6 MHz (UWB channel 5; CE, IC, CMIIT)

Bandwidth

499.2 MHz

Freguency range

3100 MHz ... 4800 MHz (CE, FCC)
6000 MHz ... 7000 MHz (CE, IC, CMIIT)

Transmit power

0.037 mW (-41.3 dBm/MHz)

Range

Maximum 30 m

Accuracy of the localization

0.2m

Antennas

Built-in UWB antenna

COMMERCIAL-IN-CONFIDENCE

Page 4 of 39




Document Number: TR-25679-00450-03 | Issue: 02

COMMERCIAL-IN-CONFIDENCE

Product Service

PHASE radio frequencies (communication and optional localization)

Wireless method

IEEE 802.15.4

Transmission speed

1 Mbit/s

Operating frequency rated value

2400 ... 2480 MHz ISM band

Bandwidth

2 MHz; data transmission on 802.15.4; channels configurable

Frequency range

2400 MHz ... 2483.5 MHz

Transmit power

Maxamum 2.5 mW (configurable)

Range

Maximum 50 m

Accuracy of the localization

1m

Antennas

Built-in 2.4 GHz antenna

Supply voltage, power consumption

Supply voltage

3.7 V lithium ion rechargeable battery (1900 mAh)

Service life (at 20 °C)

Standby: 1 year
Operation: 100% UWB localization at 1 second: 6 months

Display updates every 10 seconds without localization:
25 days

Ambient temperature

® During operation

* During storage

* [During transport

® During display operation

® During charging

e 10 __+50°C
* 10 +30°C
* 10 +30°C
. 0. +40°C
e +10__+40°C

Design, dimensions, weights and connectors

Dimensions (L x W x H) 95 x 62 x 13 mm
Weight 85¢g
Degree of protection 1P54

Method of securing

Mounting clips

Enclosurs

Plastic housing

Color

Titanium gray

COMMERCIAL-IN-CONFIDENCE
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1.4.2 Test Configuration

Transmit power und Channel selection were performed with the Software ,RadioMode Setup Tool
v1.4.0%

For all tests following settings were used:

©r RadioMode Setup Tool v1.4.0 - O X

Port 'CIZIMB _1_| R [~ Disconnect on Test

Load Default Setup ]

System Info | GANYMED T¥32 2.2.1
ELARA DIC4 2.1.12 Save Setup |
Power Off Reset ]
~UwE 1
Channel |2-32448- 3744 MHz w|  Save [ Statistic
PRF |18MH2 _:_I Stop I | Packet ; ]1L|J°[]s; lDataF!ate[J
DataRate |85U k LI I—U- l—o-
Preamble Code |3 Ll
Preamble Length |258 LI
Tx-Power |+11 dB LI
-RFR2b 1
Channel |26 - 2480 MHz Send Test Loss
TPower |+3.5dBm L
feooooi [ O
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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
As supplied by the customer SN: VPM6726490 — . .

0 test sample with antenna Not Applicable Not Applicable

Table 3

Modification State Description of Maodification still fitted to EUT Modification Fitted By Eiztitt: dMOdIflcatIOI"l

As supplied by the customer SN: VPM6690524 — . .
. - Not Applicabl Not Applicabl
0 test sample for signal deactivation test ot Applicable ot Applicable

Table 4

1.6 Test Location

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

Test Name | Name of Engineer(s)
Transmitting continuously

Bandwidth of Signal Alex Fink

Peak Power Alex Fink

Radiated Emissions Alex Fink, Martin Steindl
Radiated Emissions in GPS bands Alex Fink

Signal deactivation Alex Fink

RF Exposure Alex Fink

Office Address:

AuRere Frihlingstrale 45
94315 Straubing
Germany
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2 Test Details

2.1 Bandwidth of Signal
2.1.1 Specification Reference

FCC 47 CFR Part 15F, Clause 15.503 (a) (d) and 15.519 (b)

2.1.2 Equipment under Test and Modification State
SIMATIC RTLS4083T, S/N: VPM6726490 - Modification State 0
2.1.3 Date of Test

2021-04-21

2.1.4 Environmental Conditions
Ambient Temperature 21°C
Relative Humidity 38 %

2.1.5 Specification Limits

The UWB bandwidth of a device operating under the provisions of this section shall be contained be-
tween 3,100 MHz and 10,600 MHz and at any point in time and has a fractional bandwidth equal to or
greater than 0.20 or has a UWB bandwidth equal to or greater than 500 MHz, regardless of the frac-
tional bandwidth.

2.1.6 Test Method

Test according to FCC title 47 part 15 §15.519 (b) and ANSI C63.10-2013, 10.1
See section 2.3 of this test report for details.
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2.1.7 Test Results

Product Service

-10 dB Fractional Band-
fL (GHz fu (GHz fu (GHz -
Frequency Channel 1 (GHz) n (GHz) m (GHz) width (MHz)
2 3.625 4.255 3.789 630
Table 5: 10 dB bandwidth
Spectrum :%;"
Ref Level -40,00 dBm @ RBW 10 MHz
jo Att 0de @ SWT 15 @ VYBW 28 MHz Mode Auto Sweep
pa
Controlled by EMC32 @ 1Pk View
D3[1] -10.37 dB
- MM"W 466.340 MHz
- m - miTi1 - 45.08 dBm
D ]
D1 -55.080 dBm .;A’H‘ W“’“\ﬁ 3.788540 GHz
-60 dém “/.r\/ w\-\«
-00 dBm
-80 dBm
-100 dBm
-110 dBm
-120 dBm
-130 dBm
CF 3.9 GHz 3001 pts Span 1.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1 3.78854 GHz -45.08 dBm
D2 M1 1 -163.45 MHz -10.07 dB
D3 M1 1 466.34 MHz -10.37 dB

Date: 21. APR.2021 12:19:00

Figure 1 - 10 dB Bandwidth for Channel 2
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2.1.8 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)
Signal and Spectrum Analysator Rohde & Schwarz FSV40 20219 | 24 01/22
Horn antenna Rohde & Schwarz HF907 40089 | 24 02/23
Semi anechoic room Rohde & Schwarz No. 11
Table 6

COMMERCIAL-IN-CONFIDENCE
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2.2 Peak Power
2.2.1 Specification Reference

FCC 47 CFR Part 15F, Clause 15.519 (e)

2.2.2 Equipment under Test and Modification State

SIMATIC RTLS4083T, S/N: VPM6726490 - Modification State 0

2.2.3 Date of Test

2021-04-10

2.2.4 Environmental Conditions

21°C
37 %

Ambient Temperature
Relative Humidity

2.2.5 Specification Limits

&

Product Service

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, fu. That limit is 0 dBm e.i.r.p. It is ac-
ceptable to employ a different resolution bandwidth, and a correspondingly different peak emission
limit, following the procedures described in §15.521.

2.2.6 Test Method

The test was performed according to ANSI C63.10, section 10.3.5
See section 2.3.6 of this test report for details.

2.2.7 Test Results

Frequency Channel fu (GHz) ReSOIUt'(O,\;]HBZ?ndW'dth Peak Power (dBm) |Peak Power Limit (dBm)
2 3.992 50 -3.55 0

Table 7: Peak Power

COMMERCIAL-IN-CONFIDENCE
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Peak Power for Channel 2

Product Service

®
(-]

MultiView I Spectrum Receiver Sgl ] Spectrum 2 1
Ref Level 9.00 dBpv  Offset -65.10 dB & RBW 50 MHz
Att 0db = SWT 1s © YBW 80MHz Mode Auto Sweep Frequency 3.9935325 GHz
Input 1DC PS Off  MNotch Off
LM Amplifier
1 Frequency Sweep o [Pk Max
M1[1]] -3.55 dBpV
3.991533 GHz
|-a-dep- et
|
-10 depv
-20 depy
-20 depy
-40 depy
-50 depy
-60 depy
-70 depy
-0 depy
CF 3.9935325 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
H Measuring... (NENNENED W . .
10:34:23 20.04.2021
2.2.8 Test Location and Test Equipment
This test was carried out in Semi anechoic room - cabin no. 11.
Calibra-
tion Pe- . .
Instrument Manufacturer Type No TE No riod Calibration Due
(months)
EMI test receiver Rohde & Schwarz ESW44 39897 | 12 04/22
Horn antenna Rohde & Schwarz HF907 40089 |24 02/23
Semi anechoic room Rohde & Schwarz No. 11 -
Table 8

COMMERCIAL-IN-CONFIDENCE
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2.3 Radiated Emissions
2.3.1 Specification Reference

FCC 47 CFR Part 15F, Clause 15.519 (c)

2.3.2 Equipment under Test and Modification State
SIMATIC RTLS4083T, S/N: VPM6726490 - Modification State 0
2.3.3 Date of Test

2021-04-20 and 2021-04-21
2.3.4 Environmental Conditions

Ambient Temperature 21°C
Relative Humidity 37 %

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 15.517(c), 15.519(c) and

ISED RSS-220, Clause 5.2.1 (c), 5.2.1 (c), 5.3.1 (d), 5.3.1 (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 9 General radiated emission limits

2.3.5.2 Radiated emissions above 960 MHz according to FCC 47 CFR Part 15, Clause
15.519 (c)

The radiated emissions above 960 MHz from a device operating under the provisions of this section
shall not exceed the following average limits when measured using a resolution bandwidth of 1 MHz:

Frequency (MHz) EIRP (dBm)
960 to 1610 5.3
1610 to 1990 -63.3
1990 to 3100 -61.3
3100 to 10600 -41.3
Above 10600 -61.3

COMMERCIAL-IN-CONFIDENCE Page 14 of 39
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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 15 of 39
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2.3.6.2 Frequency range 30 MHz — 1 GHz

VAV

Test
Test distance D antenna _

EMI test receiver

conductive
table

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 16 of 39
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2.3.6.3 Frequency range above 1 GHz

VAV

—» Test
antenna

Test Receiver

Test distance D ®

Non-
L ]

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
1GHzto 4 GHz 0.1m
4 GHz to 8 GHz 0.5m
8 GHz to 18 GHz 0.25m
18 GHz to 40 GHz 0.1m
Mean Power Spectral Density 1.0m
Table 10

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

Premeasurements for x,y and z axis were performed.
Final measurements were performed in y axis, the orthogonal axis with highest peak and mean power.
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Transmitting continuously, Channel 2 — final measurement in y axis

Frequency range 9 kHz — 30 MHz:

Product Service

130
120
110
100
90
c 80
z
Q@ 70
% 60
50
40
30
20
10
9k 20 30 50 100k 200 300 500 m 3M 5M 10M 20 30M
Freaquency in Hz
PreviewResult 2-AVG
PreviewResult I PK+
=== FCCPart I5CHectric Field Strength 3m QP+AV(9k-30M)
L 4 Final_Result QPK
Final_Result CAV
Final Results:
Fre- Qua- CAver- Limit Mar- Meas. Band- | Height | Pol Azi- Corr.
guency siPeak age gin Time width muth
MHz dBpV/m dBpuV/m | dBpV/m dB ms kHz cm deg dB
0.390750 42.29 95.77 | 53.48 1000.0 9.000 | 100.0 H 229.0 | 19.2

COMMERCIAL-IN-CONFIDENCE
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Frequency range 30 MHz — 1 GHz:

80
75
70
65
60

55

: |

£ 45
Z
2 40
£
T 35
O
-
30
25
20
15
10
5
0
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
PreviewResult V- PK+ PreviewResult 1H-PK+
FCCPart 15CHectric Field Strength 3m QP * Final_Result QPK
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Frequency range 1 GHz — 40 GHz:

-25
-30
-35

-40

-45

-50

-55

-60

-65

Level in dBm

-70

-75

-80

-85

-90

-95

16 2G 3G 4G 5G 6 7 826G
Frequency in Hz

—— PreviewResut 2H-RMS PreviewResult 1H-PK+ PreviewResult 2V-RMS

PreviewResult Iv- PK+ FCC15.519 * Final_Result PK+
< Final_Result RMS
Final Results:
Frequency RMS Limit Margin Meas. Bandwidth Height Pol Azi- Corr.
Time muth
MHz dBm dBm dB ms kHz cm deg dB
3815.6500 -42.26"1 | -41.30 0.96 5.0 1000.000 150.0 H 79.0 -83

Note #1: see measurement plot at 1 m distance and 1sec sweeptime on next page
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S Jspeerm < J[Re e < B = ) seecrumz (%), [-]

ReflLevel -14.10 dBuw  Offset -65.104B © RBW 1 MHz

Att 0dB @ SWT 1s®VBW 3MHz Mode Auto Sweep Frequency 3.9935325 GHz
Input 1DC  PS Off  Notch  Off
LN Amplifier

1 Frequency Sweep o TRrm Max
M1[1]] -42.38 dBuv
-20 dBpv -3:839733 GHz

-30 dBpy

-40 dByv

-50 dBpy

60 clBpv

-70 dBpy

-80 dBpv

-90 dBpy

-100 dBpy

-110 dBpy

CF 3.993532_5 GHz 1001 pts 100.0 MHzZ, Span 1.0 GHz

Measuring...  (NEREANED o s . o

10:31:26 20.04.2021

Frequency Channel fu (GHz) Mean Power (dBm/MHz) | Mean Power Limit (dBm/MHz)

2 3.840 -42.38 -41.30
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-35

-40

-45

-50

-55

-60:

-65

Levelin dBm

-70
-80
-85
-90

-95

8.2 85 9 95 10 106
Freaquency in GHz

PreviewResult H-RMS PreviewResult IV-RMS
FCC15.519 * Final_Result RMS
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-35

-40

-45

-50

-55

Product Service

-60: FCC15.519
&
g-ss
%-70
-75
-80
-85
-90
-95
106 11 13 14 15 16 17 18
Freaquency in GHz
PreviewResut H-RMS PreviewResult IV-RMS FCC15.519
RSS-2205.3.1d. * Final_Result RMS * RMS
Final Results:
Frequency RMS Limit | Margin Meas. Bandwidth | Height | Pol | Azimuth | Corr.
Time
MHz dBm dBm dB ms kHz cm deg dB
17741.466667 | -63.29 | -61.30 1.99 5.0 1000.000 150.0 \ 233.0 | -77.7
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-35
-40
-45
-50
-55

-60 FCC15.519

-65

Levelin dBm

-70

-75

-80

-85

-90

-95

18 19 20 21 22 23 24 25 26 265
Freaquency in GHz

PreviewResult IV-RMS PreviewResult H-RMS
FCC15.519 * Final_Result RMS
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-35
-40
-45
-50
-55

-60: FCC15.519

-65

Levelin dBm

-70

-75

-80

-85

-90

-95

265 28 30 32 34 36 38 40
Freaquency in GHz

PreviewResult H-RMS PreviewResult IV-RMS
FCC15.519 * Final_Result RMS

Final Results:

Frequency RMS Limit | Margin | Meas. Time | Bandwidth | Height | Pol | Azimuth | Corr.
MHz dBm dBm dB ms kHz cm deg dB
39974.928571 | -62.86 | -61.30 1.56 20.0 | 1000.000 | 150.0 \Y 218.0 -81
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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

K11 - v10.50.10

Calibra-

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

(months)
EMI test receiver Rohde & Schwarz ESW44 39897 | 12 2022-04-30
Loop antenna Schwarzbeck FMZzB 1519 B 44334 | 36 2023-01-31
ULTRALOG Antenna Rohde & Schwarz HL562E 38401 | 36 2021-05-31
Horn antenna Rohde & Schwarz HF907 40089 | 24 2023-02-28

. o A-INFOMW LB-
Horn Antenna with preamplifier Rohde & Schwarz 180400H-KE+ TS- 43661 | 12 2021-12-31
Semi anechoic room Rohde & Schwarz No. 11 --
EMC32 Emission

EMC measurement software Rohde & Schwarz 42986 | ---
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2.4 Radiated Emissions in GPS bands
2.4.1 Specification Reference

FCC 47 CFR Part 15F, 15.519 (d)

2.4.2 Equipment under Test and Modification State
SIMATIC RTLS4083T, S/N: VPM6726490 - Modification State 0
2.4.3 Date of Test

2021-04-21

2.4.4 Environmental Conditions
Ambient Temperature 21°C
Relative Humidity 38 %

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 - 1620 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

&

Product Service

Radiated emissions in the GPS bands were only evaluated in the 1. orthogonal axis (xz plane),
The plane with the highest emissions.

2.4.7 Test Results

Sample calculation:
Final Value (dBuVv/m) =

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

COMMERCIAL-IN-CONFIDENCE

Frequency range Limit applied Test distance
1164 MHz — 1240 MHz -85.3 dBm 0.1m
1559 MHz — 1620 MHz -85.3 dBm 0.1m
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Page 29 of 39




Document Number: TR-25679-00450-03 | Issue: 02
COMMERCIAL-IN-CONFIDENCE

Product Service

Transmitting continuously, Channel 2 — y axis

-70

*

K
-100

-110

Level in dBm

1164 1200 1250 1300 1350 1400 1450 1500 1550 1610

Frequency in MHz

Preview Result 1H-RMS Preview Result 1V-RMS FCC 15,519 GPS bands * Final_Result RMS

Final Results:

Frequency RMS Limit | Margin | Meas. Time | Bandwidth | Height | Pol | Azimuth | Corr.
MHz dBm dBm dB ms kHz cm deg dB
1199.921875 | -84.51 | -85.30 | -0.79* 5.0 1.000 | 150.0 V 199.0 -84
1200.034375 | -90.95 | -85.30 | 5.65* 5.0 1.000 | 150.0 H 0.0 -84
1232.006250 | -93.55 | -85.30 | 8.25% 5.0 1.000 | 150.0 \Y 310.0 -84
1584.007938 | -93.85 | -85.30 | 8.55* 5.0 1.000 | 150.0 H 28.0 -85
1600.046094 | -83.76 | -85.30 | -1.54* 5.0 1.000 | 150.0 H 0.0 -85

Note: #1: Emission is created by digital circuitry and not subjected to this limit.
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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

K11 - v10.50.10

Calibra-

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

(months)
EMI test receiver Rohde & Schwarz ESW44 39897 | 12 2022-04-30
Horn antenna Rohde & Schwarz HF907 40089 | 36 2023-02-28
Semi anechoic room Rohde & Schwarz No. 11 ---

EMC32 Emission

EMC measurement software Rohde & Schwarz 42986

COMMERCIAL-IN-CONFIDENCE

Table 13

Page 31 of 39




Document Number: TR-25679-00450-03 | Issue: 02
COMMERCIAL-IN-CONFIDENCE

2.5 Signal deactivation
2.5.1 Specification Reference

FCC 47 CFR Part 15C, Clause 15.519 (a)

2.5.2 Equipment under Test and Modification State

SIMATIC RTLS4083T, S/N: VPM6690524 - Modification State 0

2.5.3 Date of Test

2021-04-23

2.5.4 Environmental Conditions
Ambient Temperature 22 °C

Relative Humidity 27 %

2.5.5 Specification Limits

&

Product Service

The device is to transmit only when it is sending information to an associated receiver. The device
shall cease transmission of information within 10 seconds unless it receives an acknowledgement
from the associated receiver that its transmission is being received. An acknowledgment of reception
must continue to be received by the UWB device at least every 10 seconds or the UWB device shall
cease transmitting any information other than periodic signals used for the establishment or re-estab-

lishment of a communication link with an associated receiver

2.5.6 Test Method

COMMERCIAL-IN-CONFIDENCE
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2.5.7 Test Results

Spectrum :%_n

Ref Level -40.00 dBm @ RBW 10 MHz
| Att 0de @ SWT 155 VBW 10 MHz
SGL TRG:VID P&

@ 1Pk View

D3[1] -28.37 dB|
M1 - 10.0000 s
M1[1] -50.39 dBm,

1.0217 s

-50 dém

TRG -53.000 dBt

-60 dem

=70 dem

digbey
defT

-90 dBm

-100 dBm

-110 dem

-120 dBm

-130 dBm

CF 4.0 GHz 691 pts 1.5s/
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.0217 s -50.39 dBm
D2 M1 1 2,0652 s -0.43 dB
D3 M1 1 10.0 s -28.37 dB

Date: 22 APR.2021 08:41:56

Description:

Associated receiver (Wireless Mesh Gateway Pulse Phase, S/N: A51471) was turned off at
1.0 seconds (Marker 1) Device under test, SIMATIC RTLS4083T, stopped transmission
after 2.0 seconds (Marker 2).

Result:

The requirement is fulfilled.
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2.5.8 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 FSV40 20219 | 24 01/22
Horn antenna Rohde & Schwarz HF907 40089 | 24 02/23
Semi anechoic room Rohde & Schwarz No. 11
Table 14
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2.6 RF Exposure
2.6.1 Specification Reference

FCC 47 CFR Part 2 J, Clause 2.1093

KDB 447498 D01 V06, section 4.3.1

ISED RSS-Gen, Clause 3.4

ISED RSS-102, Clause

2.6.2 Equipment under Test and Modification State
SIMATIC RTLS4083T, S/N: VPM6726490 - Modification State 0O

2.6.3 Date of Test

2021-04-20

2.6.4 Environmental Conditions

Ambient Temperature 21°C
Relative Humidity 37 %

2.6.5 Test Method

Estimation is based on output power test.
For details please refer to section 2.2.6 of this test report.

2.6.6 Specification Limits

Acc. to KDB 477498:
The 1 g and 10 g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separations distances
< 50 mm are determined by:

max. power of channel,incl. tune — up tol., mW 3.0 forlg

,GHz < {
min. test separation distance, mm f 75 for10g

} extremity SAR

f (GHz) is the RF channel frequency in GHz;

Power and distance are rounded to the nearest mW and mm before calculation;
The result is rounded to one decimal place for comparison;

3.0 and 7.5 are referred to as the numeric thresholds

el NS

The test exclusions are applicable only when the minimum test separation distance is £ 50 mm, and
for transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation dis-
tance is <5 mm, a distance of 5 mm is applied.
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ISED RSS-102, Clause 2.5.1

SAR evaluation is required if the separation distance between the user and/or bystander and the an-
tenna and/or radiating element of the device is less than or equal to 20 cm, except when the device
operates at or below the applicable output power level (adjusted for tune-up tolerance) for the speci-
fied separation distance defined in the table.

For controlled use devices where the 8 W/kg for 1 gram of tissue applies, the exemption limits for rou-
tine evaluation in the table are multiplied by a factor of 5. For limb-worn devices where the 10 gram
value applies, the exemption limits for routine evaluation in the table are multiplied by a factor of 2.5. If
the operating frequency of the device is between two frequencies located in the table, linear interpola-
tion shall be applied for the applicable separation distance. For test separation distance less than 5
mm, the exemption limits for a separation distance of 5 mm can be applied to determine if a routine
evaluation is required.

For medical implants devices, the exemption limit for routine evaluation is set at 1 mW. The output
power of a medical implants device is defined as the higher of the conducted or e.i.r.p to determine
whether the device is exempt from the SAR evaluation.:

Frequency Exemption limits (mW)1 at separation distance of
(MHz)

£ £ £ £ £ £ £ £ £ €

= £ £ = = £ = = £ £

To) o o) o 0 o 0 o o) 3

Vi — — N (qV] [9p] (40] < < A
<300 2 71 101 132 162 193 223 254 284 315 345
450 52 70 88 106 123 141 159 177 195 213
835 17 30 42 55 67 80 92 105 117 130
1900 7 10 18 34 60 99 153 225 316 431
2450 4 15 30 52 83 123 173 235 309
3500 2 16 32 55 86 124 170 225 290
5800 1 15 27 41 56 71 85 97 106

1 The excemption limit in the table are based on measurements and simulations on half-wave dipole
antennas at separaton distances of 5 mm to 25 mm from a flat phantom, providing a SAR value of ap-
proximately 0.4 W/kg for 1 g of tissue. For low frequencies (300 MHz to 835 MHz), the exemption lim-
its are derived from alinear fit. For high frequencies (1900 MHz and above), the exemption limits are
derived from athird order polynomial fit.

2 Transmitters operating between 3 kHz and 10 MHz, meeting the exemption from routine SAR evalu-
ation, shall demonstrate compliance to the instantaneous limits in IC RSS-102, issue 5, section 4.
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2.6.7 Test Results

acc. to KDB 447498 DO1:

Carrier frequency: f = 3.99 GHz

Distance: d = 20mm

Transmitter output power: TP = 0.442 mW (-3.55dBm)
SAR Threshold 0.044

SAR Threshold Limit: 3.0

For Max. EIRP Peak level emission test, please refer to test report section 2.2.6
Limit definition:

For 100 MHz to 6 GHz and test separation distances < 50 mm, the 1 g- and 10 g-SAR test exclusion
thresholds are determined by the following:

\(f, GHz)(max power of channel, mW) / (min test separation distance, mm) < 3.0 for 1 g-SAR and
< 7.5for 10 g SAR.

2.6.8 Test Location and Test Equipment Used

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

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
EMI test receiver Rohde & Schwarz ESW44 39897 12 2022-04-30
Double ridged horn antenna | Rohde & Schwarz HF907 40089 24 2023-02-28
EMC32
EMC Measurement Software | Rohde & Schwarz 19893 N/A N/A
V10.50.10

Table 15
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3 Measurement Uncertainty

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

The measurement uncertainty in the laboratory is less than or equal to the maximum measurement
uncertainty according to CISPR16-4-2: 2011 + A1 + A2 + Corl (Uciser). This normative regulation
means that the measured value is also the value to be assessed in relation to the limit value.

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 16 Measurement uncertainty based on CISPR 16-4-2

COMMERCIAL-IN-CONFIDENCE Page 38 of 39



Document Number: TR-25679-00450-03 | Issue: 02
COMMERCIAL-IN-CONFIDENCE

Product Service

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 17 Measurement uncertainty based on ETSI TR 100 028
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