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Type / Model Name : BMW FBD5S 

   
   

Product Description : UWB LIN gateway for comfort access function in vehicles 

   
   

Applicant : Continental Automotive GmbH 

   
Address : Siemensstraße 12 

   
  93055 REGENSBURG, GERMANY 

   
   

Manufacturer : Continental Automotive GmbH 

   
Address : Siemensstraße 12 

   
  93055 REGENSBURG, GERMANY 

   
   

 
 

Test Result according to the standards 

listed in clause 1 test standards: 

 

POSITIVE 
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1  T E S T  S T A N D A R D S  
 
 
The tests were performed according to following standards: 
 
 
ARIB STD-T91 Ver. 3.0, 5. December 2019 UWB (Ultra Wideband) Radio Systems 
 
 
Radio Law (Law No. 131 of May 1950). Amended last by Law 21 of 2005. 
 
Chapter III, Radio Equipment, Article 28 Quality of Radio Waves 
 
Chapter III, Radio Equipment, Article 29 Requirements for receiving equipment 
 
 
Radio Law Enforcement Regulations Abstract Article 6, Item 4, 4(1) 
Latest revision – Law 91 on 31. May 2006 
 
 
Ordinance concerning Technical Regulations Conformity Certification etc. of Specified Radio Equipment 
(as of August of 2007), Chapter 1, Article 2, Item 19 
 
 
Ordinance Regulating Radio Equipment Chapter IV, Section 4.25 Radio Equipment of Radio Stations of 

Ultra Wide-band Wireless System (UWB) (Article 49.27) 
 
 
TELEC-T406 Characteristics Test Methods for Radio Equipment Used for 

Radio Station of Ultra-Wideband Radio System (2019) 
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2  E Q U I P M E N T  U N D E R  T E S T  
 

2.1 Information provided by the Client 

 
Please note, we do not take any responsibility for information provided by the client or his representative which 
may have an influence on the validity of the test results. 
 

2.2 Sampling 

 
The customer is responsible for the choice of sample. Sample configuration, start-up and operation is carried out by 
the customer or according his/her instructions. 
 

2.3 General remarks 

 

2.4 Photo documentation of the EUT – Detailed photos see attachment A 

 

2.5 Equipment type 

 
Ultra Wideband Wireless System 

 

2.6 Short description of the equipment under test (EUT) 

 
The FBD5s is a wireless UWB transceiver with LIN gateway for comfort access function in vehicles. 4 FBD5s 
anchors are mounted at the outer body of a vehicle. 2 further anchors (FBD5) are mounted inside the vehicle and 
provide BLE functionality for data transfer and security purposes between smartphone or ID tag. The anchors are 
connected to a central control unit and paired with a smartphone or wearable ID tag. The FBD5s can also 
communicate among each other for an initialization procedure. After initialization and training procedure the 
distance between FBD5s and smartphone or ID tag is measured and the position in relation to the vehicle is 
determined. The vehicle is unlocked, locked or started in case the smartphone or ID tag is in a permitted area 
around or inside the vehicle. 
 
Number of tested samples: 2 
Serial number: JPLM473 (continuous Tx) 
 JPLM403 (continuous Rx) 
Firmware version: A3C04887505 
 
EUT configuration: 
(The CDF filled by the applicant can be viewed at the test laboratory.) 
 

2.7 Variants of the EUT 

 
There are no variants. 
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2.8 Operation frequency and channel plan 

The operating frequency is 7587.5 MHz to 8400 MHz. 
 
Channel plan for UWB: 

 

Channel number Frequency (MHz) 

9 7987.2 

2.9 Transmit operating modes 

 
Modulation: variable pulse position modulation (PPM) in combination with binary phase shift keying (BPSK). 
 
Data rate: 6.8 Mbit/s 
 

2.10 Antenna 

 
The following antennas shall be used with the EUT: 
 

Number Characteristic Type Plug 
f-range 
(GHz) 

Max. Gain 
(dBi) 

1 Omni PCB antenna none 3.1 – 10.6 5.9 

2 Omni PCB antenna none 3.1 – 10.6 5.4 

 
The both antennas are identical in construction. 
 

2.11 Power supply system utilised 

Power supply voltage range:  : 9 – 16 V DC 
Power supply voltage Vnom (used for test) : 12 V DC 
Vmin : n/a 
Vmax : n/a 

 

2.12 Peripheral devices and interface cables 

 
The following peripheral devices and interface cables are connected during the measurements: 
 
- --- Model : --- 
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2.13 Determination of worst-case conditions for final measurement 

 
The device has a special firmware allowing to set channels for conducted tests. The EUT shows a fixed power setting 
to perform the test modes TX continuous, modulated and RX continuous for the channels listed in section 2.8.  
 

2.13.1 Test jig 

 
The measurements were performed with the entire device. No special test jig was used. 
 

2.13.2 Test software 

 
Special software is used for setting the EUT in a continuous Tx and Rx mode. 
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3  T e s t  r e s u l t  s u m m a r y  
 

ORRE 
Article Reference 

Report chapter Test items Test Results 

Chapter I – General Provisions, Section 2 Quality of Emissions 

5 5.1 Frequency tolerance and OBW passed 

7 5.2 Spurious emissions passed 

Chapter III – Receiving Equipment 

24 (17) 5.3 Limit on secondary radiated emissions passed 

Chapter IV – Radio Equipment of Radio Stations of Ultra Wide-band Wireless System (UWB) 

49.27 5) (a) 5.4 Antenna power – mean power value passed 

49.27 5) (b) 5.5 Antenna power – peak power value passed 

49.27 6) --- Antenna gain not applicable 

49.27 7) 5.6 Frequency bandwidth passed 

 
 

3.1 Final assessment 

 
The equipment under test fulfills the RF requirements cited in clause 1 test standards. 
 
 
 
 
Date of receipt of test sample : acc. to storage records 

   
   
Testing commenced on : 03 December 2020 

   
   
Testing concluded on : 22 December 2020 

 
 
 
 
Checked by: Tested by: 

 

 

 

Klaus Gegenfurtner 
Teamleader Radio 

 Franz-Xaver Schrettenbrunner 
Radio Team 
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4  T E S T  E N V I R O N M E N T  
 

4.1 Address of the test laboratory 

 

 CSA Group Bayern GmbH 
 Ohmstrasse 1-4 
 94342 STRASSKIRCHEN 
 GERMANY 
 

4.2 Environmental conditions 

 
During the measurement the environmental conditions were within the listed ranges: 
 
 
Temperature: 5-35 ° C 

  
  
Humidity: 45-85 % 

  
  
Atmospheric pressure: 86-106 kPa 

 

4.3 Statement of the measurement uncertainty 

 
The data and results referenced in this document are true and accurate. It is noted that the expanded measurement 
uncertainty corresponds to the measurement results from the standard measurement uncertainty multiplied by the 
coverage factor k = 2. The true value is located in the corresponding interval with a probability of 95 % The 
measurement uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16-4-2 / 2011 
+ A1 / 2014 „Uncertainties, statistics and limit modelling – Uncertainty in EMC measurements“ and is documented 
in the quality system acc. to DIN EN ISO/IEC 17025. For all measurements shown in this report, the measurement 
uncertainty of the test laboratory, CSA Group Bayern GmbH, is below the measurement uncertainty as defined by 
CISPR. Therefore, no special measures must be taken into consideration with regard to the limits according to 
CISPR. Furthermore, component and process variability of devices similar to that tested may result in additional 
deviation. The manufacturer has the sole responsibility of continued compliance of the device. 
 

Measurement uncertainty table 

Measurement output power, conducted ±1.5 dB 

Measurement output power, radiated ±3.0 dB 

Measurement PSD, conducted ±1.5 dB 

Measurement PSD, radiated ±3.0 dB 

Measurement spurious emissions, conducted ±3.0 dB 

Measurement spurious emissions, radiated ±6.0 dB 

Measurement frequency ±1 x 10-8 

 

4.4 Conformity Decision Rule 

 
The conformity decision rule is based on the ILAC G8 published at the time of reporting.  
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4.5 Measurement protocol 

4.5.1 General information 

 
4.5.1.1 Test methodology 

 
Conducted and radiated disturbance testing is performed according to the procedures of TELEC-T406 as shown 
under section 1 of this test report. 
 
Radiated measurements of the EIRP in the range 30 MHz to 1000 MHz are performed at 10 m distance because 
only this distance is calibrated regularly.  
 

4.5.1.2 Justification 
 
The equipment under test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's 
instructions. When appropriate, the cables are manually manipulated with respect to each other to obtain maximum 
disturbances from the unit. 
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5  T E S T  C O N D I T I O N S  A N D  R E S U L T S  
 

5.1 Frequency tolerance and Occupied Bandwidth 

For test instruments and accessories used see section 6 Part FE. 
 

5.1.1 Description of the test location 

 
Test location: Shielded Room S6 
 

5.1.2 Photo documentation of the test set-up 

 

 
 

5.1.3 Applicable standard 

 
According to ARIB STD-T91, Volume 2, section 3.2 (5): 
The permissible values for the occupied frequency bandwidth are as follows: The OBW frequencies should be 
above 7.587 GHz and below 8.4 GHz. 
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5.1.4 Description of Measurement 

 
The EUT is operated in continuous transmission mode. The transmitter output is connected to the spectrum analyser 
through an attenuator. The centre frequency of the spectrum analyser is set to the fundamental frequency.  
 
Spectrum analyser settings: 
RBW: 1 MHz,  VBW: 1 MHz, SPAN: 1 GHz 
Det.: pos. Peak trace: max. hold sweep: cont. 
 

5.1.5 Test result 

 

 
 

CH 
Lower frequency T1 

(GHz) 
Lower limit 

(GHz) 
Upper Frequency T2 

(GHz) 
Upper Limit 

(GHz) 
OBW 
(MHz) 

result 

9 7.684295 7.587 8.28422 8.4 599.92 passed 

 
Limit according to ARIB STD-T91, Volume 2, section 3.2: 
Lower limit 7.587 GHz 
Upper limit 8.4 GHz 
 
The requirements are FULFILLED. 
 
 
Remarks: Due to the input voltage stabilisation of the RF-Module the measurement was done at the rated  

 
input voltage only.  
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5.2 Spurious emissions conducted 

For test instruments and accessories used, see section 6 Part SEC 1-3. 
 

5.2.1 Description of the test location 

 
Test location: Shielded Room S6 
 

5.2.2 Photo documentation of the test set-up 

 

 
 

5.2.3 Applicable standard 

 
The permissible values for the spurious emissions are given in the table according to ARIB STD-T91, Volume 2, 
section 3.2 (6). 
 
Note: For the operating band 7.587 GHz – 8.4 GHz, the limits of the average power and peak power of ARIB STD-
T91, Volume 2, section 3.2 (2) apply. 
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5.2.4 Description of Measurement 

 
A Spectrum analyser is connected to the output of the transmitter while the EUT was in continuous transmit mode at 
the assigned frequency.  
 
Analyser settings (average power):  
f < 1.6 GHz  RBW = 1 MHz VBW = 3 MHz Detector: RMS 
f > 1.6 GHz  RBW = 1 MHz VBW = 3 MHz Detector: RMS 
 
Analyser settings (peak power):  
f < 1.6 GHz  RBW = 100 kHz VBW = 300 kHz Detector: Peak 
f > 1.6 GHz  RBW = 1 MHz VBW = 3 MHz Detector: Peak 
 

5.2.5 Test result 

 
peak power: f < 1.6 GHz 
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peak power: 1.6 GHz < f < 7.587 GHz 

 
 
peak power: f > 8.4 GHz 
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average power: 

 
 

 
Limit according to ARIB STD-T91, Volume 2, section 3.2 (6): 
 

frequency (GHz) 
limit 

average power per 1MHz (dBm) peak power per 1MHz (dBm) 

< 1.6 -90 -84 

1,6 – 2,7 -85 -79 

2,7 – 7,25 -70 -64 

7,25– 8.5 -59,3 -35 

8.5 -10.25 -60 -35,7 

10.25 -10.6 -70 -64 

10.6 -10.7 -85 -79 

10.7 – 11.7 -70 -64 

11.7 – 12.75 -85 -79 

> 12.75 -70 -64 

 
 
The requirements are FULFILLED. 
 
 
Remarks: None. 
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5.3 Limit on secondary radiated emissions 

Test instruments and accessories used see section 6 Part SEC 1-3. 
 

5.3.1 Description of the test location 

 
Test location: Shielded Room S6 
 

5.3.2  Photo documentation of the test set-up 

 

 
 

5.3.3 Applicable standard 

 
The permissible values for the spurious emissions are given in the table according to ARIB STD-T91, Volume 2, 
section 3.3. 
 

5.3.4 Description of Measurement 

 
A Spectrum analyser is connected to the output of the transmitter while the EUT was in continuous receive mode at 
the assigned frequency. 
 
Analyser Settings RBW = 1 MHz VBW = 3 MHz  Detector: RMS 
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5.3.5 Test result 

 

 
 
 

Limit according to ARIB STD-T91, Volume 2, section 3.2 (6): 
 

frequency (GHz) average power per 1MHz (dBm) 

< 1.6 -90 

1,6 – 2,7 -85 

2,7 – 7,25 -70 

7,25 – 7,587 -59,3 

7,587– 8,4 -54 

8,4 -8,5 -59,3 

8,5 -10,25 -60 

10,25 -10,6 -70 

10,6 – 10,7 -85 

10,7 – 11,7 -70 

11,7 – 12,75 -85 

> 12.75 GHz -70 

 
 
The requirements are FULFILLED. 
 
 
Remarks: None. 
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5.4 Antenna power – mean power value 

For test instruments and accessories used see section 6 Part CPC 3. 
 

5.4.1 Description of the test location 

 
Test location: Shielded Room S6 
 

5.4.2 Photo documentation of the test set-up 

 

 
 

5.4.3 Applicable standard 

 
According to ARIB STD-T91, Volume 2, section 3.2 (2): 
The permissible values for the average antenna power are as follows: 

- ≤ -41.3 dBm/MHz in the operating frequency range 
- ≤ -51.3 dBm/MHz between 7.587 GHz and 7.662 GHz 

 

5.4.4 Description of Measurement 

 
The transmitter output is connected to the spectrum analyser. The range of the spectrum analyser is set to the 
operating frequency range for searching the maximal power. In a second step the centre frequency is set to the value 
which is identified as maximum power level. 
 
Analyser settings (search for maximum): 
RBW: 1 MHz, VBW: 3 MHz, Detector: Peak 
Analyser settings (measurement): 
RBW: 1 MHz, VBW: 3 MHz, Detector: RMS  
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5.4.5 Test result 

 
pre-scan 

 
 
final scan 
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Determination of the EIRP: EIRP = A + G 
    (A: measured value; G: antenna gain) 
 
result antenna 1:  EIRP = -51.3 dBm/MHz + 5.4 dB = -45.9 dBm/MHz 
result antenna 2:  EIRP = -51.3 dBm/MHz + 5.9 dB = -45.4 dBm/MHz 

 
 
Limit according to ARIB STD-T91, Volume 2, section 3.2 (2): 
 

operation frequency range Limit 

7.587 GHZ – 8.4 GHz ≤ -41.3 dBm/MHz 

 
 
The requirements are FULFILLED. 
 
 
Remarks: None. 
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5.5 Antenna power – peak power value 

For test instruments and accessories used see section 6 Part CPC 3. 
 

5.5.1 Description of the test location 

 
Test location: Shielded Room S6 
 

5.5.2 Photo documentation of the test set-up 

 

 
 

5.5.3 Applicable standard 

 
According to ARIB STD-T91, Volume 2, section 3.2 (2): 
The permissible values for the peak antenna power are as follows: 

- ≤ 0 dBm / 50 MHz in the operating frequency range 
 

5.5.4 Description of Measurement 

 
The transmitter output is connected to the spectrum analyser. The range of the spectrum analyser is set to the 
operating frequency range for searching the maximal power. In a second step the centre frequency is set to the value 
which is identified as maximum power level. 
 
Analyser settings (search for maximum): 
RBW: 1 MHz, VBW: 3 MHz, Detector: Peak 
Analyser settings (measurement): 
RBW: 50 MHz, VBW: 80 MHz, Detector: Peak  
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5.5.5 Test result 

 
pre-scan 

 
 

final scan 
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Determination of the EIRP: EIRP = A + G 
    (A: measured value; G: antenna gain) 
 
result antenna 1:  EIRP = -18.7 dBm / 50 MHz  +  5.4 dB = -13.3 dBm / 50 MHz 
result antenna 2:  EIRP = -18.7 dBm / 50 MHz  +  5.9 dB = -12.8 dBm / 50 MHz 

 
 
Limit according to ARIB STD-T91, Volume 2, section 3.2 (2): 
 

operation frequency range Limit 

7.587 GHZ – 8.4 GHz ≤ 0 dBm / 50 MHz 

 
 
The requirements are FULFILLED. 
 
 
Remarks: None. 
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5.6 Diffusion bandwidth 

For test instruments and accessories used see section 6 Part MB. 
 

5.6.1 Description of the test location 

 
Test location: Shielded Room S6 
 

5.6.2 Photo documentation of the test set-up 

 

 
 

5.6.3 Applicable standard 

 
According to ARIB STD-T91, Volume 2, section 3.2 (4), the upper and lower frequency bandwidths for radiated 
power 10 dB lower than the maximum radiated power shall be 450 MHz or more. 
 

5.6.4 Description of Measurement 

 
The transmitter output is connected to the spectrum analyser. The centre frequency of the spectrum analyser is set 
to the fundamental frequency. The 10dBc down values are determinated. 
 
Analyser settings: 
RBW: 1 MHz VBW: 1 MHz Span: 813 MHz 
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5.6.5 Test result 

 

 
 

fc (GHz) flower (GHz) fupper (GHz) BW (MHz) limit (MHz) result 

7.87744 7.68964 8.26860 578.96 ≥ 450 passed 

 
 
Limit according to ARIB STD-T91, Volume 2, section 3.2 (4): 
 

operation frequency range Limit 

7.587 GHZ – 8.4 GHz ≥ 450 MHz 

 
 
The requirements are FULFILLED. 
 
 
Remarks: None. 
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6  U S E D  T E S T  E Q U I P M E N T  A N D  A C C E S S O R I E S  
 
All test instruments used are calibrated and verified regularly. The calibration history is available on request. 
 
 Test ID Model Type Equipment No. Next Calib. Last Calib. Calibrated by company 

 

 CPC 3 FSW43 02-02/11-15-001 02/04/2021 02/04/2020 Rohde & Schwarz GmbH & Co. KG 

 N-1000-SMA 02-02/50-15-008 

 
 FE FSW43 02-02/11-15-001 02/04/2021 02/04/2020 Rohde & Schwarz GmbH & Co. KG  

 N-1000-SMA 02-02/50-15-008 

 
 MB FSW43 02-02/11-15-001 02/04/2021 02/04/2020 Rohde & Schwarz GmbH & Co. KG  

 N-1000-SMA 02-02/50-15-008 

 
 SEC 1-3 FSW43 02-02/11-15-001 02/04/2021 02/04/2020 Rohde & Schwarz GmbH & Co. KG  

 N-1000-SMA 02-02/50-15-008 
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A T T A C H M E N T  A  
 

A1) Photo documentation of the EUT 
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antenna 1 

antenna 2 



T
h

e
 t

e
s
t 
re

p
o

rt
 m

e
re

ly
 c

o
rr

e
s
p

o
n

d
s
 t
o

 t
h

e
 t

e
s
t 

s
a

m
p

le
. 

It
 i
s
 n

o
t 

p
e

rm
it
te

d
 t

o
 c

o
p
y
 e

x
tr

a
c
ts

 o
f 

th
e

s
e

 t
e

s
t 

re
s
u

lt
s
 w

it
h

o
u

t 
th

e
 w

ri
tt

e
n
 p

e
rm

is
s
io

n
 o

f 
th

e
 t
e
s
t 
la

b
o
ra

to
ry

. 
 

 

CSA Group Bayern GmbH File No. T46615-01-00FX, page 31 of 31 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 5.1  2020-10-21 

CSA Confidential 

A2) Photo documentation of the EUT – conducted test sample 
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