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1 .  Repor t  Rev is ion  H is to ry  
 

Revision Date Description 

– 27 FEB 2024 Initial Release of Engineering Test Report No. 2301308-01 

A 
5 MAR 2024 

by TMJ 

- Throughout report: Added Rev A to the Test Report Number in the 
header. 

- Throughout report: Updated product name from “Telematic Control Unit 
TCU-Global” to “Telematic Control Unit”. 

- Throughout report: Updated model number from “TCU-GLOBAL, V1” to 
“TCU-GLOBAL,V1”. 

- Section 19, Page 10: Added to the Notes line: “Pages 23 – 30: the plots 
have the incorrect module number noted in the Notes line.  The module 
is EG21G CAT1.” 

- Section 19, Pages 17, 18, and 21: Corrected specification line to “ETSI 
EN 301 908”. 
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2 .  In t roduc t ion  
This document presents the results of limited spurious emissions measurements performed on a Telematic 
Control Unit (hereinafter referred to as the Equipment Under Test (EUT)).  The EUT is a composite system 
comprised of the following radio modules: 
 

 Quectel LTE CAT1 EG21-G cellular module 
 Quectel FC20 Wi-Fi and Bluetooth module 

 
The intent of these measurements is to ensure continuing compliance of the composite system against article 
3.2 of the RED. 
 
The EUT was identified as follows: 
 

EUT Identification 
Description Telematic Control Unit 
Model/Part No. TCU-GLOBAL,V1 
Serial No. SN633 
Size of EUT 30.97 mm x 112.42mm x 108.33mm 
Firmware/Software Version 0.7.3 
Highest Internal Frequency 5GHz 

 
The EUT listed above was used throughout the test series. 

3 .  Power  Inpu t  
The EUT was powered by 12VDC from a twisted pair, 1-meter harness. 

4 .  Ground ing  
The EUT was not grounded. 

5 .  Suppor t  Equ ipment  
The EUT was submitted for testing along with the following support equipment: 
 

Description Model # S/N 
Comprion UT3 2FF Adapter 1110 0007 --- 

Lenovo Laptop ThinkPad --- 
GridConnect CAN-USB Converter GC-CAN-USB-COM-FD-ISO --- 

6 .  In te rconnec t  Leads  
The following interconnect cables were submitted with the test item: 
 

Item Description 
USB Connects laptop to EUT 

D-sub9 Connects EUT to CAN-USB converter. 

7 .  Mod i f i ca t ions  Made to  EUT  
No modifications were made to the EUT during the testing. 

8 .  Modes  o f  Opera t ion  
The EUT was configured to transmit at the following settings: 
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Mode Description 

Wi-Fi 
- 2412MHz 
- 5180MHz 

Bluetooth - 2402MHz 

Cell 
- LTE: Bands 3 and 12 
- WDCMA: Bands 1 and 8  
- GSM500 

GNSS Rx - 1575.42MHz 
Multi-Tx EUT set up in either Combination 1 or 2. (See below.) 

 
The EUT was configured to transmit in the following combinations: 
 

Combination Description 

1 
- LTE CAT1 – 1732.5MHz 
- 802.11n20 – 2412MHz  
- BLE – 2440MHz  

2 
- WDCMA – 1922.6MHz 
- 802.11n20 – 2412MHz  
- BLE – 2440MHz 

9 .  Tes t  Spec i f i ca t ions  
The tests were performed to selected portions of, and in accordance with, the following test specifications. 
 

Reference Number Title of Standard Year 
Amend./ 

Ver. 

Listed 
in 

Official 
Journal 

ETSI EN 300 328 
Wideband transmission systems; Data transmission 
equipment operating in the 2,4 GHz band; Harmonized 
Standard for access to radio spectrum 

2019 V2.2.2 Yes 

ETSI EN 300 440 
Short Range Devices (SRD); Radio equipment to be 
used in the 1 GHz to 40 GHz frequency range; 
Harmonized Standard for access to radio spectrum 

2018 V2.2.1 Yes 

ETSI EN 301 893 
5 GHz RLAN; Harmonized Standard covering the 
essential requirements of article 3.2 of Directive 
2014/53/EU 

2017 V2.1.1 Yes 

ETSI EN 301 908-1 
IMT cellular networks; Harmonized Standard for access 
to radio spectrum; Part 1: Introduction and common 
requirements Release 15 

2021 V15.1.1 Yes 

ETSI EN 301 908-1 
IMT cellular networks; Harmonized Standard for access 
to radio spectrum; Part 1: Introduction and common 
requirements; Release 15 

2023 V15.2.1 No 

ETSI EN 301 908-2 
IMT cellular networks; Harmonized Standard for access 
to radio spectrum; Part 2: CDMA Direct Spread (UTRA 
FDD) User Equipment (UE) 

2020 V13.1.1 Yes 

ETSI EN 303 413 

Satellite Earth Stations and Systems (SES); Global 
Navigation Satellite System (GNSS) receivers; Radio 
equipment operating in the 1 164 MHz to 1 300 MHz 
and 1 559 MHz to 1 610 MHz frequency bands; 
Harmonized Standard for access to radio spectrum 

2021 V1.2.1 Yes 

10 .  Tes t  P lan  
No test plan was provided.  Instructions were provided by personnel from Appareo Systems and used in 
conjunction with the specifications listed in Section 9 of this document. 
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11 .  Dev ia t ions ,  Add i t i ons ,  o r  Exc lus ions  f rom the  Tes t  Spec i f i ca t ions  
There were no deviations, additions, or exclusions from the test specifications during this test series. 

12 .  Labora to ry  Cond i t ions  
The ambient parameters of the laboratory during testing were as follows: 
 

Ambient Parameters Value 
Temperature 22.3°C 

Relative Humidity 24% 
Atmospheric Pressure 1027.5mb 

13 .  Summary  
The following EMC tests were performed, and the results are shown below: 
 

Test Description Test Method Result 

Composite System Unwanted Emissions in the Spurious Domain 

ETSI EN 300 328  
ETSI EN 300 440 
ETSI EN 301 893 
ETSI EN 301 908 
ETSI EN 303 413 

Conforms 

14 .  Sample  Ca lcu la t ions  
For Radiated Emissions:  

The resultant field strength (FS) is a summation in decibels (dB) of the receiver meter reading (MTR), 
the antenna correction factor (AF), and the cable loss factor (CF).  If an external preamplifier is used, 
the total is reduced by its gain (-PA).  If a distance correction (DC) is required, it is added to the total.  
 

Formula 1: FS (dBµV/m) = MTR (dBµV) + AF (dB/m) + CF (dB) + (- PA (dB)) + DC (dB) 
 
To convert the Field Strength dBµV/m term to µV/m, the dBµV/m is first divided by 20.  The 
Base 10 AntiLog is taken of this quotient.  The result is the Field Strength value in µV/m terms. 
 

Formula 2: FS (µV/m) = AntiLog [(FS (dBµV/m))/20] 

15 .  S ta tement  o f  Con fo rmi ty  
The Appareo Systems Telematic Control Unit (Model No. TCU-GLOBAL,V1, Serial No. SN633) did fully 
conform to the selected requirements of the ETSI EN 300 328, EN 300 440, EN 301 893, EN 301 908, EN 303 
413 specifications. 

16 .  Cer t i f i ca t ion  
Elite Electronic Engineering Incorporated certifies that the information contained in this report was obtained 
under conditions which meet or exceed those specified in the test specifications listed in Section 9 of this 
document.  The data presented in this test report pertains to the EUT on the test date specified.  Any electrical 
or mechanical modifications made to the EUT subsequent to the specified test date will serve to invalidate the 
data and void this certification. 
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17 .  Pho tographs  o f  EUT 
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18 .  Equ ipment  L is t  
 

Eq ID Equipment Description Manufacturer Model No. Serial No. Frequency Range Cal Date Due Date 

APW3 PREAMPLIFIER 
PLANAR 

ELECTRONICS 
PE2-35-120-5R0-10-12 PL2924 1GHZ-20GHZ 3/10/2023 3/10/2024 

CDZ4 LAB WORKSTATION ELITE LWS-10  WINDOWS 10 CNR  

GRE0 SIGNAL GENERATOR 
AGILENT 

TECHNOLOGIES 
E4438C MY42083127 250KHZ-6GHZ 5/17/2023 5/17/2024 

NTA4 BILOG ANTENNA TESEQ 6112D 46660 20-2000GHZ 10/26/2022 10/26/2024 

NWQ0 
DOUBLE RIDGED 
WAVEGUIDE ANTENNA 

ETS LINDGREN 3117 66657 1GHZ-18GHZ 6/13/2022 6/13/2024 

NWQ1 
DOUBLE RIDGED 
WAVEGUIDE ANTENNA 

ETS-LINDGREN 3117 66655 1GHZ-18GHZ 5/26/2022 5/26/2024 

R21F 
3M ANECHOIC CHAMBER 
NSA 

EMC TEST 
SYSTEMS 

3M ANECHOIC  30MHZ-18GHZ 3/1/2023 3/1/2024 

RAT1 SPECTRUM ANALYZER 
ROHDE & 
SCHWARZ 

FSP 100340 9kHz-3GHz 10/27/2023 10/27/2024 

RBF2 
WIDEBAND RADIO COMM. 
TESTER 

ROHDE & 
SCHWARZ 

CMW500 121396 --- 2/28/2023 2/28/2024 

SES0 24VDC POWER SUPPLY P-TRANS FS-32024-1M 001 18-27VDC NOTE 1  

SMA36 POWER SUPPLY VOLTEQ HY3020EX 190106015 30V/20A NOTE 1  

XON1 MICROBOX BATTERY EMC TOOLS 8.4V/2500MAH 3500527 --- CNR  

XPQ3 HIGH PASS FILTER K&L MICROWAVE 4IH30-1804/T10000-0 4 1.8GHZ-10GHZ 9/14/2023 9/14/2025 

XPQ4 HIGH PASS FILTER K&L MICROWAVE 
11SH10-4800/X20000-

O/O 
1 4.8-20GHZ 9/14/2023 9/14/2025 

N/A: Not Applicable   I/O: Initial Only  CNR: Calibration Not Required 
NOTE 1: For the purpose of this test, the equipment was calibrated over the specified frequency range, pulse rate, or modulation prior to the test or monitored by a 

calibrated instrument. 
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19 .  Compos i te  Sys tem Unwanted  Emiss ions  in  the  Spur ious  Domain  
 

EUT Information 
Manufacturer Appareo Systems 
Product Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Mode Wi-Fi, Bluetooth, Cell, GNSS Rx 

 
Test Setup Details 

Setup Format Tabletop 
Height of Support N/A 
Test Method Radiated 
Type of Test Site Semi-Anechoic Chamber 
Test Site Used R21F 
Type of Antenna Used Above 1GHz: Double-ridged waveguide (or equivalent) 

Notes 

The cables were manually maximized during the preliminary emissions sweeps.  
The cable arrangement which resulted in the worst-case emissions was utilized. 
 
Pages 23 – 30: the plots have the incorrect module number noted in the Notes 
line.  The module is EG21G CAT1.  

 
Measurement Uncertainty 

Measurement Type 
Expanded 

Measurement 
Uncertainty 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(1 GHz – 6 GHz) 

3.1 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(6 GHz – 18 GHz) 

3.2 

 
ETSI EN 300 328 Requirements 

The transmitter unwanted emissions in the spurious domain shall not exceed the following values: 
 

Frequency Range 
Maximum Power, 
E.R.P. (≤ 1GHz) 
E.I.R.P. (>1GHz) 

Bandwidth 

30MHz to 47MHz -36 dBm 100kHz 
47MHz to 74MHz -54 dBm 100kHz 

74MHz to 87.5MHz -36 dBm 100kHz 
87.5MHz to 118MHz -54 dBm 100kHz 
118MHz to 174MHz -36 dBm 100kHz 
174MHz to 230MHz -54 dBm 100kHz 
230MHz to 470MHz -36 dBm 100kHz 
470MHz to 862MHz -54 dBm 100kHz 

862MHz to 1GHz -36 dBm 100kHz 
1GHz to 12.75GHz -30 dBm 1MHz 

 
For emissions radiated by the cabinet or emissions radiated by integral antenna equipment (without antenna 
connectors), these limits are E.R.P. for emissions up to 1GHz and as E.I.R.P. for emissions above 1GHz. 
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ETSI EN 300 440 Requirements 
The transmitter unwanted emissions in the spurious domain shall not exceed the following values: 
 

Frequency Ranges 
47MHz to 74MHz  

87.5MHz to 108MHz 
174MHz to 230MHz  
470MHz to 862MHz 

Other frequencies ≤ 
1000MHz 

Frequencies > 
1000MHz 

State 

Operating 4nW 250nW 1µW 
Standby 2nW 2nW 20nW 

Y 

 
ETSI EN 301 893 Requirements 

The transmitter unwanted emissions in the spurious domain shall not exceed the following values: 
 

Frequency Range Maximum Power Bandwidth 

30MHz to 47MHz -36 dBm 100kHz 
47MHz to 74MHz -54 dBm 100kHz 

74MHz to 87.5MHz -36 dBm 100kHz 
87.5MHz to 118MHz -54 dBm 100kHz 
118MHz to 174MHz -36 dBm 100kHz 
174MHz to 230MHz -54 dBm 100kHz 
230MHz to 470MHz -36 dBm 100kHz 
470MHz to 862MHz -54 dBm 1MHz 

862MHz to 1GHz -36 dBm 1MHz 
1GHz to 5.5GHz -30 dBm 1MHz 

5.35GHz to 5.47GHz -30 dBm 1MHz 
5.725GHz to 26GHz -30 dBm 1MHz 

Y 

 
ETSI EN 301 908-1 Requirements 

The transmitter unwanted emissions in the spurious domain shall not exceed the following values: 
 

Frequency 

Minimum 
Requirement 

(E.R.P)/reference 
bandwidth idle 

mode 

Minimum 
Requirement 

(E.R.P)/reference 
bandwidth traffic 

mode 

Applicability 

30MHz ≤ f < 1000MHz -57dBm/100kHz -36dBm/100kHz All 
1GHz ≤ f < 12.75GHz -47dBm/1MHz -30dBm/1MHz All 

12.75GHz ≤ f < 5th harmonic of the upper frequency 
edge of the Upline operating band in GHz 

-47dBm/1MHz -30dBm/1MHz All 3 

12.75GHz < f < 26GHz -47dBm/1MHz -30dBm/1MHz All 4 
Note 1: fc is the UE transmit center frequency.  
Note 2: This frequency range is not in the spurious domain, no requirement is then defined for this frequency range.  
Note 3: Applies for Band where the upper frequency edge of the Uplink Band is > 2.69GHz. 
Note 4: Applies for Band where the upper frequency edge of the Uplink Band is > 5.2GHz. 

y 
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ETSI EN 301 908-2 Requirements 
The transmitter unwanted emissions in the spurious domain shall not exceed the following values in the 
tables below: 
 

Frequency Bandwidth 
Measurement 

Bandwidth 
Minimum 

Requirement 
9kHz ≤ f < 150kHz 1kHz -36dBm 

150kHz ≤ f < 30MHz 10kHz -36dBm 
30MHz ≤ f < 1000MHz 100kHz -36dBm 
1GHz ≤ f < 12.75GHz 1MHz -30dBm 

12.75GHz ≤ f < 5th harmonic of the upper frequency edge of the Upline 
operating band in GHz 

1MHz -30dBm (note) 

Note: Applies only for Band XXII. 
 

Operating 
Band 

Frequency Bandwidth Measurement Bandwidth Minimum Requirement 

I 

462.5MHz ≤ f ≤ 467.5MHz 1MHz -50dBm 
791MHz ≤ f ≤ 821MHz 3.84MHz -60dBm 
921MHz ≤ f ≤ 925MHz 100kHz -60dBm (Note 1) 
925MHz ≤ f ≤ 935MHz 100kHz -67dBm (Note 1) 

935MHz ≤ f ≤ 960MHz 
100kHz 

3.84MHz 
-79dBm (Note 1) 

-60dBm 

1805MHz ≤ f ≤ 1880MHz 
100kHz 

3.84MHz 
-71dBm (Note 1) 

-60dBm 
2010MHz ≤ f ≤ 2025MHz 3.84MHz -60dBm 
2110MHz ≤ f ≤ 2170MHz 3.84MHz -60dBm 
2300MHz ≤ f ≤ 2400MHz 3.84MHz -60dBm 
2585MHz ≤ f ≤ 2640MHz 3.84MHz -60dBm 

VIII 

791MHz ≤ f ≤ 821MHz 3.84MHz -60dBm 

925MHz ≤ f ≤ 935MHz 
100kHz 

3.84MHz 
-67dBm (Note 1) 

-60dBm 

935MHz ≤ f ≤ 960MHz 
100kHz 

3.84MHz 
-79dBm (Note 1) 

-60dBm 

1805MHz ≤ f ≤ 1830MHz 
100kHz 

3.84MHz 
-71dBm (Notes 1 & 2) 

-60dBm (Note 2) 

1830MHz ≤ f ≤ 1880MHz 
100kHz 

3.84MHz 
-71dBm (Note 1) 

-60dBm 

1830MHz ≤ f ≤ 1880MHz 
100kHz 

3.84MHz 
-60dBm 

1880MHz ≤ f ≤ 1920MHz 3.84MHz -60dBm 
2010MHz ≤ f ≤ 2025MHz 3.84MHz -60dBm 
2110MHz ≤ f ≤ 2170MHz 3.84MHz -60dBm 
2300MHz ≤ f ≤ 2400MHz 3.84MHz -60dBm 

2585MHz ≤ f ≤ 2640MHz 3.84MHz -60dBm 

2640MHz ≤ f ≤ 2690MHz 3.84MHz -60dBm (Note 2) 
NOTE 1: The transmitter additional spurious emission measurements are made on frequencies which are integer 
multiples of 200kHz. As exceptions, up to five measurements with a level up to the applicable requirements are 
permitted for each UARFCN used in the measurement.  
 
NOTE 2: The transmitter additional spurious emission measurements are made on frequencies which are integer 
multiples of 200kHz. As exceptions, measurements with a level up to the applicable requirements are permitted for 
each UARFCN used in the measurement due to 2nd, 3rd, and 4th harmonic spurious emissions.  

y 
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Test Setup for Radiated Spurious Emissions – Above 1GHz Horizontal Antenna 

Polarization 

 
Test Setup for Radiated Spurious Emissions – Above 1GHz Vertical Antenna 

Polarization 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 300 328 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Wi-Fi  
Frequency Tested 2412MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

4824.00 H 49.36 Ambient  -67.00 8.04 3.88 -62.83 -30.00 -32.83 

4824.00 V 48.45 Ambient -67.20 8.04 3.88 -63.03 -30.00 -33.03 

7236.00 H 47.94 Ambient -70.10 9.66 4.90 -65.34 -30.00 -35.34 

7236.00 V 47.21 Ambient -71.08 9.66 4.90 -66.32 -30.00 -36.32 

9648.00 H 48.35 Ambient -68.00 10.75 5.46 -62.71 -30.00 -32.71 

9648.00 V 48.49 Ambient -68.00 10.75 5.46 -62.71 -30.00 -32.71 

12060.00 H 48.25 Ambient -68.00 10.70 6.40 -63.70 -30.00 -33.70 

12060.00 V 47.90 Ambient -67.80 10.70 6.40 -63.50 -30.00 -33.50 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 301 893 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Wi-Fi  
Frequency Tested 5180MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

10360.00 H 42.89 Ambient  -75.00 10.55 5.76 -70.20 -30.00 -40.20 

10360.00 V 42.20 Ambient -75.00 10.55 5.76 -70.20 -30.00 -40.20 

15540.00 H 42.54 Ambient -74.20 10.99 7.20 -70.41 -30.00 -40.41 

15540.00 V 42.04 Ambient -74.40 10.99 7.20 -70.61 -30.00 -40.61 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 300 328 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Bluetooth  
Frequency Tested 2402MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

4804.00 H 47.42 Ambient  -67.50 7.92 3.87 -63.45 -30.00 -33.45 

4804.00 V 48.04 Ambient -66.90 7.92 3.87 -62.85 -30.00 -32.85 

7206.00 H 47.32 Ambient -67.64 9.62 4.89 -62.91 -30.00 -32.91 

7206.00 V 47.14 Ambient -67.62 9.62 4.89 -62.89 -30.00 -32.89 

9608.00 H 47.20 Ambient -67.80 10.68 5.45 -62.57 -30.00 -32.57 

9608.00 V 47.32 Ambient -67.72 10.68 5.45 -62.49 -30.00 -32.49 

12010.00 H 47.14 Ambient -67.30 10.72 6.40 -62.98 -30.00 -32.98 

12010.00 V 47.13 Ambient -67.42 10.72 6.40 -63.10 -30.00 -33.10 
 
  



Engineering Test Report No. 2301308-01 Rev. A 

 

Page 17 of 40 

DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 300 908 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Cell – LTE Band 12 
Frequency Tested 707.5MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

1415.00 H 29.12   -32.15 3.84 2.08 -30.39 -30.00 -0.39 

1415.00 V 26.96  -33.59 3.84 2.08 -31.83 -30.00 -1.83 

2122.50 H 51.49 Ambient -51.09 5.66 2.55 -47.98 -30.00 -17.98 

2122.50 V 52.23 Ambient -49.26 5.66 2.55 -46.15 -30.00 -16.15 

2830.00 H 51.96 Ambient -48.85 6.40 3.01 -45.47 -30.00 -15.47 

2830.00 V 51.68 Ambient -48.85 6.40 3.01 -45.46 -30.00 -15.46 

3537.50 H 50.42 Ambient -49.79 8.01 3.38 -45.16 -30.00 -15.16 

3537.50 V 50.21 Ambient -49.47 8.01 3.38 -44.83 -30.00 -14.83 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 300 908 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Cell – LTE Band 3 
Frequency Tested 1747.5MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

3495.00 H 19.15 Ambient  -43.56 7.26 3.36 -39.65 -30.00 -9.65 

3495.00 V 21.06 Ambient -44.02 7.26 3.36 -40.11 -30.00 -10.11 

5242.50 H 52.20  -49.53 7.50 4.04 -46.07 -30.00 -16.07 

5242.50 V 51.68  -46.11 7.50 4.04 -42.65 -30.00 -12.65 

6990.00 H 49.20 Ambient -52.23 9.66 4.80 -47.37 -30.00 -17.37 

6990.00 V 49.38 Ambient -52.49 9.66 4.80 -47.63 -30.00 -17.63 

8737.50 H 48.86 Ambient -52.69 10.57 5.20 -47.32 -30.00 -17.32 

8737.50 V 48.68 Ambient -51.16 10.57 5.20 -45.79 -30.00 -15.79 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 301 893 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Cell – WDCMA Band 8 
Frequency Tested 882.4MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

1764.80 H 20.48   -44.76 6.17 2.32 -40.90 -30.00 -10.90 

1764.80 V 20.50  -42.89 6.17 2.32 -39.03 -30.00 -9.03 

2647.20 H 54.82  -46.26 5.51 2.91 -43.65 -30.00 -13.65 

2647.20 V 57.07  -43.86 5.51 2.91 -41.25 -30.00 -11.25 

3529.60 H 51.47  -48.74 7.99 3.37 -44.12 -30.00 -14.12 

3529.60 V 52.82  -46.90 7.99 3.37 -42.28 -30.00 -12.28 

4412.00 H 52.75  -45.90 9.19 3.73 -40.44 -30.00 -10.44 

4412.00 V 55.85  -42.84 9.19 3.73 -37.39 -30.00 -7.39 

5294.40 H 47.50 Ambient -49.74 9.94 4.07 -43.87 -30.00 -13.87 

5294.40 V 48.05 Ambient -49.19 9.94 4.07 -43.32 -30.00 -13.32 

6176.80 H 47.54 Ambient -48.83 10.57 4.43 -42.69 -30.00 -12.69 

6176.80 V 47.75 Ambient -49.27 10.57 4.43 -43.13 -30.00 -13.13 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 301 893 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Cell – WDCMA Band 1 
Frequency Tested 1747.5MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

3845.20 H 24.12 Ambient  -35.10 7.65 3.51 -30.96 -30.00 -0.96 

3845.20 V 21.88 Ambient -39.50 7.65 3.51 -35.36 -30.00 -5.36 

5767.80 H 60.90  -39.17 7.88 4.26 -35.55 -30.00 -5.55 

5767.80 V 66.31  -40.00 7.88 4.26 -36.38 -30.00 -6.38 

7690.40 H 50.64  -49.07 9.80 5.08 -44.35 -30.00 -14.35 

7690.40 V 51.62  -47.29 9.80 5.08 -42.57 -30.00 -12.57 

9613.00 H 48.49  -56.58 10.69 5.45 -51.34 -30.00 -21.34 

9613.00 V 50.55  -49.16 10.69 5.45 -43.92 -30.00 -13.92 

11535.60 H 45.56 Ambient -67.84 10.87 6.23 -63.20 -30.00 -33.20 

11535.60 V 46.11 Ambient -66.96 10.87 6.23 -62.32 -30.00 -32.32 

13458.20 H 46.58 Ambient -66.75 11.15 6.59 -62.19 -30.00 -32.19 

13458.20 V 46.88 Ambient -66.92 11.15 6.59 -62.36 -30.00 -32.36 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 301 908 
Test Transmitter Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode Cell – GSM850 
Frequency Tested 836.6MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

1673.20 H 26.31 Ambient  -36.68 4.88 2.26 -34.06 -30.00 -4.06 

1673.20 V 26.08 Ambient -36.79 4.88 2.26 -34.17 -30.00 -4.17 

2509.80 H 51.77 Ambient -49.65 5.16 2.82 -47.31 -30.00 -17.31 

2509.80 V 51.54 Ambient -49.69 5.16 2.82 -47.35 -30.00 -17.35 

3346.40 H 51.87 Ambient -48.28 7.65 3.29 -43.92 -30.00 -13.92 

3346.40 V 51.30 Ambient -48.99 7.65 3.29 -44.63 -30.00 -14.63 

4183.00 H 49.40 Ambient -49.63 9.05 3.65 -44.23 -30.00 -14.23 

4183.00 V 49.24 Ambient -49.70 9.05 3.65 -44.30 -30.00 -14.30 

5019.60 H 49.06 Ambient -48.46 9.85 3.94 -42.56 -30.00 -12.56 

5019.60 V 49.01 Ambient -48.24 9.85 3.94 -42.33 -30.00 -12.33 
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DATA PAGE 
Manufacturer Appareo Systems 
EUT Telematic Control Unit 
Model No. TCU-GLOBAL,V1 
Serial No. SN633 
Specification ETSI EN 303 413 
Test Receiver Unwanted Emissions in the Spurious Domain – Intermodulation Products 
Mode GNSS Rx 
Frequency Tested 1575.42MHz 
Test Performed By Tylar Jozefczyk 
Notes  

 
 

Freq. 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBµV) 

Ambient 

Matched 
Sig. 
Gen. 

Reading 
(dBm) 

Equivalent 
Antenna 

Gain 
(dB) 

Cable 
Loss 
(dB) 

RMS 
EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

3150.84 H 37.54 Ambient  -62.68 7.14 3.19 -58.73 -47.00 -11.73 

3150.84 V 37.68 Ambient -62.26 7.14 3.19 -58.31 -47.00 -11.31 

4726.26 H 34.81 Ambient -63.30 8.94 3.84 -58.20 -47.00 -11.20 

4726.26 V 33.90 Ambient -64.04 8.94 3.84 -58.94 -47.00 -11.94 

6301.68 H 34.82 Ambient -61.14 10.71 4.49 -54.92 -47.00 -7.92 

6301.68 V 35.17 Ambient -61.77 10.71 4.49 -55.55 -47.00 -8.55 

7877.10 H 35.01 Ambient -61.99 12.41 5.15 -54.74 -47.00 -7.74 

7877.10 V 34.77 Ambient -62.43 12.41 5.15 -55.18 -47.00 -8.18 

9452.52 H 35.09 Ambient -59.07 13.23 5.39 -51.23 -47.00 -4.23 

9452.52 V 35.78 Ambient -58.31 13.23 5.39 -50.47 -47.00 -3.47 
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Note Description 

1 Plot shows emissions at LTE Band 3. 
2 Plot shows emissions at Bluetooth frequency 2402MHz. 
3 Plot shows emissions at Wi-Fi frequency 2412MHz. 

  

1 → 

2 → 

←3 
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Note Description 

1 Plot shows emissions at LTE Band 3. 
2 Plot shows emissions at Bluetooth frequency 2402MHz. 
3 Plot shows emissions at Wi-Fi frequency 2412MHz. 

  

1 → 
2 → 

←3 
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Note Description 

1 Plot shows the 3rd harmonic of LTE Band 3 (5242.5MHz). 
  

1 → 
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Note Description 

1 Plot shows the 3rd harmonic of LTE Band 3 (5242.5MHz). 
  

1 → 
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Note Description 

1 Plot shows emissions at WDCMA Band 1. 
2 Plot shows emissions at Bluetooth frequency 2402MHz. 
3 Plot shows emissions at Wi-Fi frequency 2412MHz. 

  

1 → 
2 → 

←3 
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Note Description 

1 Plot shows emissions at WDCMA Band 1. 
2 Plot shows emissions at Bluetooth frequency 2402MHz. 
3 Plot shows emissions at Wi-Fi frequency 2412MHz. 

  

1 → 

2 → 

←3 
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20 .  Scope  o f  Acc red i t a t i on  
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