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________________________ 
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Verified by:        

________________________ 
LAB engineer Andrijana Lazić     

        Approved by: 

     Stamp   _______________________________ 
        Technical Manager Saša Jorgovanović 

 
 
 
Disclaimer: 

This testing and results apply only for tested sample of the product (EUT). Laboratory is not responsible for the data submitted by the 
customer. Laboratory accepts no responsibility either misuses or wrong interpretations and decisions based on this report.  
  

RADIO SPECTRUM 
TEST REPORT # 

1378-3-2 
  

Date of issue 13.10.2023. 

Date of testing 06.04.2023. 

Job # 1378 

Customer 
Workaround GmbH 

Building 64.08a, Rupert-Mayer-Straße 44,  81379 München, Germany 

Manufacturer 
Workaround GmbH 

Building 64.08a, Rupert-Mayer-Straße 44,  81379 München, Germany 

Product/EUT BLE barcode scanner (brand name ProGlove) 

Model MARK Display 

Serial No. MDMR C 28 014311 

VERDICT 
(based solely on tests listed in Clause 1) 

PASS 

Remarks: 
 
FCC ID:   2AOJL-MARK-Display 
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1. TEST SUMMARY 

  

EUT is tested in the laboratory. 
 
 
The purpose of the measurement is to find the peak antenna gain used by the EUT. 
 

 
  

STANDARD TEST METHOD 
MODE OF 

OPERATION  
LIMITS VERDICT 

/ Peak antenna gain measurement  

Normal 
modulation 
(continuous 

transmission) 

< 0 dBi 
PASS 

 

(-1.78 dBi) 
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3. IDENTIFICATION of the EUT 
 
 

3.1. Data* 
 
 
EUT:   BLE barcode scanner 
 
Model:   ProGlove MARK Display 
Serial No.:  MDMR C 28 014311 
FCC ID:  2AOJL-MARK-Display 
 

 

 
*Supplied by the customer 
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3.2. Photographs/schematics 
 

 
EUT, top side 

 

 
EUT, front side      EUT, rear side 

 

 
EUT, lateral sides 
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EUT, the label 

 
Note:  Design of the marking label submitted by the manufacturer (not attached on the EUT). 

 
 
 

3.3. Auxiliary equipment 
 
 

MARK NAME / TYPE / PURPOSE QUANTITY 

PGCS 2200 19063 Charging Station + AC/DC adapter 1 

/ Glove/trigger 1 

 
 

 
     Glove (trigger)   Charging Station S with the AC/DC adapter 
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3.4. Modes of operation 

 

MODE OF 
OPERATION 

DESCRIPTION 

Normal 
modulation 
(continuous 

transmission) 

The EUT is battery-powered (~3.7 V DC). The EUT is transmitting a pseudo-
random bitstream (modulated) continuously at the fixed channel. Special barcodes 
are used to set transmission at the fixed channel with 1 Mbps data rate (see figure 
1 below). The Tx output power (power delivered to the antenna port) is +7 dBm. 

(1)  

 

(1)
The maximum conducted RF output power is +7dBm according to the MARK Display Tune Up procedure 

provided by manufacturer. 
 
 
 

Figure 1: Barcodes for setting transmission at the fixed channel  
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3.5. Limits 
 
Maximum peak antenna gain to be < 0 dBi as declared by the manufacturer. 
 
 
 
3.6. Product related notes 
 
Product information according to the clause 5.4.1 of the standard (declared by the customer): 

 

Modulation Other types of wide band modulation than FHSS  

TX output power 
(1) 

+7 dBm
 

Power spectral density <10 dBm / MHz 

The different transmit operating modes Equipment with only one antenna 

Operating frequency range(s) 
2402 MHz (channel 37) 

to 2480 MHz (channel 39) 

Occupied channel bandwidth  1 MHz
 

Type of equipment (stand-alone, plug-in, combined, etc.) Stand-alone 

Antenna type Integral antenna 

Antenna gain  < 0 dBi  

Supply voltage 3.7 VDC 

The type of power source Battery 

The equipment type 
(e.g. Bluetooth, IEEE 802.11, IEEE 802.15.4, etc.) 

Bluetooth LE 

Adaptive / non- adaptive equipment Non-adaptive equipment 

Duty cycle, Tx-Sequence, Tx-gap Not applicable 

Medium Utilization Not applicable 
 

(1)
The maximum conducted RF output power is +7dBm according to the MARK Display Tune Up procedure 

provided by manufacturer. 
 
 

This model of MARK Display scanner has the following changes in design comparing to its previous 
version according to the manufacturer's statement: 
 

• new main PCB (the same as MARK Basic PCB) 

• new enclosure materials - injection molded. 
 

 
 
 
 
4. TESTING LOCATION AND CONDITIONS 
 
 
Location: Idvorsky Laboratories Ltd. Belgrade 
  Volgina 15, 11060 Belgrade, Serbia 
 
Conditions: 

 Temperature:   21.9 °C  
 Relative humidity:  37.4 % 
 Atmospheric pressure:  991 hPa 
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5. TEST RESULTS 
 
 

The tests are performed at the lowest, the middle and the highest operating channel frequency. 
 
 
 

5.1. Measurement of peak antenna gain 
 
 

Date:    06.04.2023. 
Tested under:  Normal test conditions 
Test conducted by: Andrijana Lazić 

 
 
5.1.1. Setup 
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Test location:      semi-anechoic chamber  
EUT to receiving antenna distance:   3 m 
EUT height:      1.5 m 
Azimuth during pre-scan:    0° (photos) 
Azimuth during radiation pattern measurement:   0 – 360° with 5° step 
Elevation angle: 0° (photo) – EUT is set in typical position for use, 

according to the manufacturer 
Receiving antenna polarization during pre-scan: VER and HOR (HOR is determined as the worst 

case for the measurements) 
Mode of operation:     Normal modulation (continuous transmission) 
 
See clause 5.1.4 for the measurement details. 
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5.1.2. Results 
 
Graphical representation of the measurement results:  

 
Frequency 

[MHz] / Data 
rate 

Antenna radiation pattern, horizontal polarization 

2402 / 1 Mbps 

 

2440 / 1 Mbps 

 

2480 / 1 Mbps 
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Maximum peak gain found: 
 
 

Frequency 
[MHz] / Data 

rate 

PR
 

[dBm]
(1)

 
CL 

[dB]
(2)

 
AF

 

[dB/m]
(3)

 
r[m]

(4) Correction 
factor [dB]

(5) 
PT 

[dBm]
(6)

 
Azimuth 

[°] 
Elevation 
angle [°] 

GT
 

[dBi]
(7)

 

2402 /  
1 Mbps 

-42.67 6.20 29.92 3 11.77 7 235 0 -1.78 

2440 /  
1 Mbps 

-44.79 6.38 30.25 3 11.77 7 241 0 -3.39 

2480 /  
1 Mbps 

-46.42 6.56 30.70 3 11.77 7 231 0 -4.39 

 
 
(1)

 RF power measured on the receiver, without corrections 
(2)

 Cable losses 
(3)

 Receiving antenna factor 
(4)

 EUT to antenna distance 
(5)

 See 5.1.4. 
(6)

 The maximum conducted RF output power is +7dBm according to the MARK Display Tune Up 
procedure provided by manufacturer 

(7)
 	��[���] =	
�	[���] +	11.77 +	��[�������] 	− 
�[���] + ��[��] 

 
 

Maximum peak antenna gain is < 0 dBi (-1.78 dBi). 
 
 

 
 

5.1.3. Deviations 
 
None. 
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5.1.4. Comments 
 
The test is performed with an unmodified sample, by radiated method. The test is performed in semi-
anechoic chamber with absorbers on the floor. RF power (
�	[���])	was measured in the maximum 

radiation direction, with peak detector, at 3 m distance from EUT. The maximum peak gain was calculated 
using Friis transmission equation: 

 


�	[���] =	
�[���]	+	��[���] +	��[���] + 	20��� ! " #
$%&'       (1) 

   
Antenna gain from antenna factor:  
 

�� = (.)*
#√,            (2) 

 
20��� !-��) = 20��� !-9.73) − 	20��� !-0) − 10��� !-�)      (3) 

��[�������] = 19.76 − 20��� !-0) − 	�[234]        (4) 

 

0 = 	 56 =	 *∗	 !
8

6 =	 *∗	 !
9

6	[:;<]           (5) 

 

20��� !-0) = 20��� ! "	56' = 	20��� ! "	 *∗	 !
9

6	[:;<]' = 	20��� !-300) − 	20��� !=[:;<] = 49.54 − 	20��� !=[:;<]	 (6) 

 
��[�������] = 19.76 − -49.54 − 	20��� !=[:;<]) − 	�[234]      (7) 

 
��[���] = 20��� !=[:;<] − 	29.78 −	��[�������]        (8) 

 
Combining equations (1) and (8): 
 


�	[���] =	
�[���]	+	��[���] + 	20��� !=[:;<] − 	29.78 −	��[�������] + 20��� ! " #
$%&'  (9) 

 

�	[���] =	
�[���]	+	��[���] + 	20��� !=[:;<] − 	29.78 −	��[�������] + 20��� !-0) − 	20��� !-4AB) (10) 

 

�	[���] = 	
�[���]	+	��[���] + 	20��� !=[:;<] − 	29.78 −	��[��-���)] + 49.54 − 	20��� !=[:;<] − 31.53 (11) 

 

�	[���] =	
�[���]	+	��[���] − 	11.77 −	��[�������]       (12) 

	

�[���]	+	��[���] =	
�	[���]	+	11.77 +	��[�������]      (13) 

 
(for matched antenna) 
 
 
Where: 
  
PT is the power fed into the transmitting (EUT’s) antenna input terminals  
GT – gain of transmitting antenna 
GR – gain of receiving antenna 
r – distance from EUT to receiving antenna, 
λ – wavelength 
AF – receiving antenna factor. 
 
Cable losses are also taken into account in the final calculation. 
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6. MEASUREMENT EQUIPMENT 
 
The following equipment is used for tests: 

 

Type Manufacturer Model Ser. No. Last cal. date 
Cal. Interval 

(months) 
IN number 

Antenna Teseq CBL6144 35349 02.11.2022. 36 0115 

EMI receiver Schaffner SMR4503 81 20.10.2021. 20 0138 

Software Teseq 
Compliance 5 

E/I v5.26.4 

517-2881623-74 
and  

517-2846725-70 
N/A 0125 

Semi anechoic 
chamber 

Comtest 3m / 21.01.2022. 36 0305 

Antenna mast Maturo CAM-4.0 / N/A 306 

Controller Maturo MSU / N/A 307 

FU absorbers + 
ferrite tiles 

Comtest  
DMAS HT45 + 

CAF-6 
/ N/A 0308 + 309 

 
N/A - Calibration not applicable 
Calibration interval is calculated/defined by using ILAC-G24:2007 methods of control chart and in-use time. 
 
 
7. MEASUREMENT UNCERTAINTY 

 
Expanded uncertainty of measurement, expressed as the standard uncertainty of measurement multiplied 
by the coverage factor k = 2, which for normal distribution corresponds to a coverage probability of 
approximately 95 %.  

 
For test 5.1: 4.62 dB 
 
 
8. GENERAL REMARKS 

 
Date format is dd.mm.yyyy. 
Decimal mark is indicated by dot (.). 
 
Revisions history record: 
 

Test Report # Date: Description: 

1378-3 24/04/2023 Initial version 

1378-3-1 27/09/2023 

Correction of FCC ID and correction of the label as submitted by the 
manufacturer. The missing cable loss ��[��] added in formula (7). 

Remark: calculations of GT in Test Report #1378-3 already have been 
performed with included value of the cable loss, no changes and no 
impact on results 

1378-3-2 13/10/2023 
Correction of obtained/calculated results of antenna gain in accordance 
with the maximum conducted RF power of the transmitter including Tune 
Up procedure provided by manufacturer. 

 
 
9. APPENDIXES 

None. 

END OF THE REPORT 


