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1	 Preface

Dear customer,  
Please follow all the information given in this guide. KATHREIN Solutions GmbH has made every e�ort to ensure the 
information and descriptions are correct and complete. 

We reserve the right to make changes to this guide without prior notice. In particular, this applies to changes made due 
to technical advancements.

2	 About this guide

This document describes installation, configuration and operation of the UHF RFID antennas from KATHREIN Solutions. 
Furthermore, it provides detailed technical data in order to better familiarise the user with the features of the antenna. 
The target group of this manual is specialized personnel who install, configure and commission the antennas.	

This document is valid for all Kathrein RFID antennas, including the PRO Line and EDGE Line antennas.	

Tip Keep these instructions for further reference. Even if the appliance is transferred to another owner, pass 
them on to the new owner. 

	► For more information, visit our website www.kathrein-solutions.com. 
The manuals for the antennas are available for download at the product page of the Kathrein Solutions homepage. 

http://www.kathrein-solutions.com
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Devices

3	 Devices

3.1	 PRO Line antennas

This guide applies to the following PRO Line antennas:

Type Description Order number ETSI / FCC

LoRa PRO Low Range PRO antenna 52010084 / 52010085

ULoRa PRO Ultra Low Range PRO antenna 52010092

MiRa 100° PRO Mide Range 100° PRO antenna 52010082 / 52010083

S-MiRa 100° PRO Short Mid Range 100° PRO antenna 52010172

WiRa 70° PRO Wide Range 70° PRO antenna 52010333 / 52010334

WiRa 70° PRO ©KRAI Wide Range 70° PRO antenna ©KRAI 52010335 / 52010336

WiRa 60° PRO Wide Range 60° PRO antenna 52010423 / 52010424

WiRa 40° PRO Wide Range 40° PRO antenna 52010251 / 52010252

WiRa 30° 70° PRO Wide Range 30° 70° PRO antenna 52010583 / 52010584

WiRa 25° 35° PRO Wide Range 25° 35° PRO antenna 52010489 / 52010490

3.2	 EDGE Line antennas

This guide applies to the following EDGE Line antennas:	  
 

Type Description Order number ETSI / FCC

MiRa 100° EDGE Mid Range 100° EDGE antenna 52010723

MiRa 90° EDGE Mid Range 90° EDGE antenna 52010710 / 52010711

WiRa 80° EDGE Wide Range 80° EDGE antenna 52010725 / 52010726

SMSH 60° EDGE Smart Shelf 60° EDGE antenna 52010523 / 52010525

SMSH 60° EDGE ©KRAI Smart Shelf 60° EDGE ©KRAI antenna 52010524/ 52010526

WiRa 55° EDGE Wide Range 55° EDGE antenna 52010712 / 52010713

If you are looking for older Kathrein UHF RFID antennas, you can find them in chapter "13. Classification of the UHF RFID 
antenna".	 
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4	 Explanation of symbols and signal words

4.1	 Symbols

General warning sign

 

Fire hazard

Radiation hazard

Risk of material damage or malfunction in safety instructions or call for attention

4.2	 Signal words

WARNING This signal word indicates a hazard with a medium level of risk which can lead to death or severe 
injuries.  

ATTENTION This signal word indicates a hazard with a low level of risk which can lead to minor or moderate  
injuries. 

NOTE This signal word indicates a hazard which can lead to damage to property or malfunction. 

Tip This signal word indicates useful tips and recommendations.

4.3	 Other symbols

	►  Operating instructions

1, 2, 3, … n Operating instructions in a fixed order

 Result of an operating instruction

✔ Condition for the execution of an operating instruction

● List/list entry

Program Condition for the execution of an operating instruction

www.putty.org Hyperlink

Browse Homepage/Windows Element
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Professional installation guidelines

5	 Professional installation guidelines

5.1	 Installation personnel

 
UHF RFID readers require professional installation!

	► You must be a professional installer with RF and the relevant rules, to install or to operate the 
RFID antennas and RFID readers.

	► The installation requires special trained personnel to access and setup the system.

	► The system must not be installed by people without specialist knowledge. General users may not 
install the antennas or change the settings. 

5.2	 External antennas

	► You must comply with part 15 of the FCC rules, and specifically part 15.203 regarding antenna 
requirements for an intentional radiator.

	► Make sure to use a patch antenna with 13 dBi or less.

	► Only use antennas that have been approved by the applicant. The use of unapproved antennas 
may result in unwanted emissions or excessive RF power, which may result in a violation of the 
FCC/ISED limits and is prohibited. 

5.3	 Final output power

 
WARNING

	► Choose the installation location carefully.

	► Ensure that the final output power does not exceed the limit specified in the relevant regulations. 
Failure to comply with the regulation may result in severe fines! 

 

If you are not a professional installer, STOP.

	► Do not continue with the installation.

	► Do not install the device and do not make any changes to the settings.
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6	 Safety instructions

6.1	 General safety instructions

 
WARNING

Danger to life due to electric shock! Fire hazard!

Improper tampering with the appliance can endanger its electrical safety. Unauthorized modifications 
to the appliance and the use of spare parts and peripheral devices that are not sold or recommended 
by the manufacturer can lead to fires, electric shocks and injuries.

The manufacturer accepts no liability for accidents caused by the user opening or modifying the appli-
ance. Opening the device and attempting to repair it yourself will invalidate all warranty claims. The 
version of the manufacturer's warranty valid at the time of purchase applies. We accept no liability for 
improper manual or automatic settings of the device parameters and improper use of the device.

	► Ensure that all connection, installation and maintenance work as well as all other work on the is 
carried out by suitably qualified and trained personnel.

	► Ensure that the installation team is suitably qualified and familiar with the safety regulations appli-
cable in the country in question and that they comply with them.

	► Do not open, modify or damage the device or its components.

	► Ensure that repairs to the appliance are carried out by authorized personnel.

	► Do not alter, remove or deface the notices and markings a�xed by the manufacturer.

	► Only use the device for the purpose intended by the manufacturer.

	► Before each use, make sure that the appliance is not damaged.

	► Only use the power supply unit supplied.

	► Make sure that the power supply cable is not damaged. 

	► Make sure that an appliance with a damaged power cable is repaired by a qualified electrician 
before it is used again.

 
WARNING

Danger to life from electric shock or fire hazard due to incorrect voltage, inadequate ventilation, 
moisture, heat or naked flames!

	► There is a risk of fire if the supply voltage is too high.

	► Ensure that the device is only operated with the specified supply voltage; see the back of the device 
or the external power supply unit.

	► Do not cover the ventilation slots on the device.

	► Protect the appliance from moisture, dripping and splashing water.

	► Do not operate the device in damp rooms.

	► Only use the device in a moderate climate, not in tropical conditions.

	► Do not place any objects filled with liquid on the device.

	► Do not expose the device to excessive heat or fire.

	► Do not install the device near heat sources, e.g. heaters.

	► Do not place any objects with an open flame on the device. 
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Safety instructions

NOTE

Danger of malfunction!

	► Ensure that the reader is properly grounded in accordance with the relevant national standards.

	► Ensure that the diameter of the grounding cable is at least 6 mm2 (type. 10 mm2).

	► Make sure that the reader is grounded in such a way that the distance between the earthing point 
of the reader and the grounded point in the building is as short as possible.

	► Note that equipotential bonding does not replace lighting protection.

 
Danger of malfunction due to water ingress!

	► The specified tightness of the antennas can only be maintained if the corresponding connection 
cables are used and if they are permanently attached. If this is not done, the warranty will be void! 

6.2	 CE marking for the Kathrein ETSI RFID antenna

 
WARNING

Danger to life due to radiation in the electromagnetic field!

This reader is designed in accordance with ETSI for operation in accordance with EN 302208. Under 
certain circumstances, pacemakers may be disturbed if the wearer is in the vicinity of the antenna 
when the device (reader and antenna) is in operation.

	► If the device is operated with connected antennas, the regulations on human exposure in accord-
ance with EN 50364 must be observed.

	► Observe the instructions and the limit values for human exposure, from the chapter „10. Standards 
for exposure to electromagnetic fields“

	► Observe the operating instructions for RFID antennas.

	► If in doubt, make sure that people with pacemakers contact the manufacturer or their doctor. 

6.3	 FCC and ISED Canada regulatory information

 

The operator and the specialist company which carries out the installation are responsible for ensuring that 
only certified systems are used in the United States. Use of this system in any other combination (e.g. sev-
eral antennas which transmit the same information in the same location) is expressly prohibited. Changes or 
modifications not expressly approved by the party responsible for compliance could void the user’s authority 
to operate the equipment. To meet the certification regulations according to Part 15 of the FCC regulations 
in the United States:

	► Make sure  the operation is subject to the following two conditions: (1) this device may not cause harmful 
interference, and (2) this device must accept any interference received, including interference that may 
cause undesired operation.

	► Make sure the unit is properly installed, see FCC RF Radiation Exposure Statement and ISED RF Radiation 
Exposure Statement, which follow on the next pages.

The readers with the grantee code WJ9 are designed to operate under FCC Part 15 and can be found at the FCC home-
page. This device complies with Part 15 of the FCC Rules and with ISED license-exempt RSS standard(s).

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation, Science and Economic 
Development Canada’s licence-exempt RSS(s). Operation is subject to the following two conditions:

(1) This device may not cause interference;

(2) This device must accept any interference, including interference that may cause undesired operation of the device.
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Please ensure that you operate the antennas with the Kathrein RFID readers or use RFID readers with comparable stand-
ards. In case of doubt, please contact the Kathrein sales team. 

ISDE

Cet appareil contient des émetteurs / récepteurs exemptés de licence conformes aux RSS (RSS) d'Innovation, Sciences 
et Développement économique Canada. Le fonctionnement est soumis aux deux conditions suivantes:

(1) Cet appareil ne doit pas causer d'interférences;

(2) Cet appareil doit accepter toutes les interférences, y compris celles susceptibles de provoquer un fonctionnement 
indésirable de l'appareil.

	► En vertu des réglementations d'ISDE, cet émetteur radio ne peut être utilisé qu'avec une antenne de type et un gain 
maximum (ou inférieur) approuvé pour l'émetteur par ISDE.

	► Pour réduire les interférences radio potentielles avec d'autres utilisateurs, choisissez le type d'antenne et le gain de 
sorte que la puissance isotrope rayonnée équivalente (PIRE) ne soit pas supérieure à celle nécessaire pour une com-
munication réussie. This radio transmitter has been approved by ISED to operate with the antenna types listed in 
Recommended antenna types with the maximum permissible gain and required antenna impedance for each antenna type 
indicated. Cet émetteur radio a été approuvé par ISDE pour être utilisé avec les types d'antennes énumérés dans 
Recommended antenna types avec le gain maximum admissible et l'impédance d'antenne requise pour chaque type d'an-
tenne indiqué.

 
Modifications or conversions which are carried out on this unit without the express permission of Kathrein may 
invalidate the FCC permit for the operation of this unit.

6.3.1	 Radiation exposure statements

  
WARNING

Danger to life due to radiation electromagnetic field!

	► As a result of the RF exposure information given in the FCC RF radiation exposure statement and ISED RF radi-
ation exposure statement, ensure a minimum clearance of 35 cm between the antenna and the human 
body.

	► Comply with the operating instructions for RFID antennas.

	► In case of doubt, make sure people with pacemakers contact the manufacturer of their pacemaker 
or their doctor. 

FCC RF radiation exposure statement

This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.

This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment.

	► 	Make sure this equipment is installed and operated at a minimum distance of 30 centimeters between the radiator 
and your body. 

	► 	Due to the fact that the ARU 3560 contains a WLAN module, make sure to keep the minimum distance of 31 centime-
ters between the radiator and your body.

	► 	Due to the fact that the ARU 3570 contains a cellular module, make sure to keep the minimum distance of 37 centim-
eters between the radiator and your body.
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Safety instructions

ISED RF radiation exposure statement

This equipment complies with ISED RSS-102 radiation exposure limits set forth for an uncontrolled environment.

	► Make sure this equipment is installed and operated with a minimum distance of 34 centimeters between the radiator 
and your body. 

	► Due to the fact that the ARU 3560 contains a WLAN module, make sure to keep the minimum distance of 31 centime-
ters between the radiator and your body.

	► Due to the fact that the ARU 3570 contains a cellular module, make sure to keep the minimum distance of 37 centim-
eters between the radiator and your body.

ISDE Déclaration d'exposition aux radiofréquences 

Le présent appareil est conforme aux limites d'exposition aux radiofréquences d'ISDE CNR-102 définies pour un envi-ron-
nement non contrôlé. 

	► Assurez-vous que cet équipement est installé et utilisé avec une distance minimale de 34 centimètres entre le radia-
teur et votre corps. 

	► Comme l'ARU 3560 contient un module WLAN, assurez-vous que cet équipement est utilisé avec une distance mini-
male de 35 centimètres entre le radiateur et votre corps.

	► Comme l'ARU 3570 contient un module cellulaire, assurez-vous que cet équipement est utilisé avec une distance 
minimale de 54 centimètres entre le radiateur et votre corps.

6.3.2	 Safety instructions

 
NOTICE

Risk of harmful radio communication interference!

Following corresponding tests, it has been ascertained that this unit adheres to the limit values for 
class B digital units in accordance with Part 15 of the FCC regulations. These limit values are intended 
to provide private user's systems with appropriate protection against harmful radio interference. This 
unit generates and uses energy in the radio frequency range and is also able to radiate it. If it is not 
installed and used in accordance with the regulations, the unit may cause harmful radio communica-
tion interference. However, there is no guarantee that interference will not occur in a specific system. 
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6.3.3	 Recommended antenna types
 
Antenna types not included in this list or having a gain greater than the maximum gain indicated for that type are 
strictly prohibited for use with this device. 

Les types d'antennes non inclus dans cette liste ou avec un gain supérieur au gain maximum indiqué pour ce type sont 
strictement interdits pour l'utilisation avec cet appareil.

Actual antenna types from Kathrein Solutions:

Order number Type Shortened designation
Gain

circular linear

52010087 WIRA-30-circular-FCC
wide-range 30° antenna FCC,

902–928 MHz, 30° circular
11 dBiC 8 dBi

52010584 WiRa 30° 70° PRO antenna unit
wide-range 30° antenna FCC,

902–928 MHz, 30° circular
11.5 dBiC 8.5 dBi

52010228 WIRA-30-CSB-KRAI-FC
wide-range 30° CSB KRAI antenna 
FCC, 902–928 MHz, 30° circular

6 dBiC 3 dBi

52010249 WIRA-30-linear-FCC
wide-range 30° antenna FCC,

902–928 MHz, 30° linear
n.a. 11 dBi

52010252 WIRA-40-linear-FCC
wide-range 40° antenna FCC,

902–928 MHz, 40° linear
n.a. 13 dBi

52010079 WIRA-70-circular-FCC
wide-range 70° antenna FCC,

902–928 MHz, 70° circular
8.3 dBiC 5.3 dBi

52010194 WIRA-70-KRAI-FCC
wide-range 70° KRAI antenna FCC,

902–928 MHz, 70° circular
7/7/-/- dBiC 

4.5/4.5/

7.5/7.5 dBi

52010083 MiRa 100° PRO FCC antenna
mid-range antenna FCC,

902-928 MHz, 100° circular
2.5 dBiC -0.5 dBi

52010172
S-MiRa 100° PRO ETSI-FCC 
antenna

short mid-range antenna ETSI/FCC, 
865-928 MHz, 100° circular

-10 dBiC -13 dBi

52010085 LORA-FCC
low-range antenna FCC,

902–928 MHz
n.a. -15 dBi

52010092 U-LORA-FCC
ultra low-range antenna FCC,

902–928 MHz
n.a. -30 dBi

52010219
SMSH-30-30-ETSI-FCC 
antenna module

smart shelf antenna/module

865-928 MHz, circular
-7 dBiC -10 dBi

52010258
SMSH-30-30-KRAI-ETSI-FCC 
antenna module

smart shelf KRAI antenna/module

865-928 MHz, circular
-7 dBiC -10 dBi

52010318
SMSH-HighGain-KRAI FCC 
antenna

smart shelf KRAI antenna/module

865-928 MHz, circular
5 dBiC 2 dBi

52010319 SMSH-HighGain-FCC antenna
smart shelf antenna/module

865-928 MHz, circular
5 dBiC 2 dBi

52010525 SMSH 60° EDGE FCC antenna
smart shelf antenna/module

865-928 MHz, circular
5 dBiC 2 dBi
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Warranty information

Order number Type Shortened designation
Gain

circular linear

52010334 WiRa 70° PRO antenna unit
wide-range 70° antenna FCC,

902–928 MHz, 70° circular
8.5 dBiC 5.5 dBi

52010336
WiRa 70° PRO KRAI antenna 
unit

wide-range 70° KRAI antenna FCC,

902–928 MHz, 70° circular

6.5/6.5/

-/- dBiC

3.5/3.5/

7/7 dBi

52010424 WiRa 60° PRO antenna unit
wide-range 60° antenna FCC,

902–928 MHz, 60° circular
5.5 dBiC 2.5 dBi

52010713 WiRa 55° EDGE antenna
Wide Range 55° antenna FCC,

902–928 MHz, 55° circular
10.0 dBiC 7.0 dBi

52010726 WiRa 80° EDGE antenna
Wide Range 80° antenna FCC,

902–928 MHz, 80° circular
7.5 dBiC 4.5 dBi

7	 Warranty information

 

	► Before installing or maintaining the reader, make sure that the person concerned has read the manual 
and understood its contents.
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8	 Introduction to the RFID system

8.1	 RFID system
 
An RFID system consists of the reader's control computer, the antennas, the antenna connection cables and the tags.  
The figure below shows the schematic structure of the system:	

Ethernet

or 

serial interface

RFID UHF

Gen2 Tag

Fig. 1: RFID system (example) 

The tags consist of an antenna and a small chip. The chip is the actual carrier of the information, which is used as the 
EPC number (Electronic Product Code) or customer-specific Unique Item Identifier UII. This number can be used to iden-
tify products or product groups. Alternatively, the EPC can also be overwritten with new information.	

To read the tag information, the reader switches on an RF carrier with the aid of a selected antenna and thus supplies 
the tags in the RF field with energy.	

To read the information from a tag, the tags must be inventoried and then a tag must be selected from the population of 
tags. Once the inventory has been successfully completed, the EPC number of each tag can be read and sent to the PC. 
It is possible to attach additional information to the EPC, e.g. the antenna that read it or the time at which it was read.

 

	► The reader uses the frequency hopping method to avoid interference between readers. This method is 
prescribed within the FCC area. The reader changes its transmission frequency at random, whereby the 
52 available channels are distributed evenly. Each channel is transmitted for max. 400 ms at an interval 
of 20s

The ReaderStart V3 software can be used for testing and parameterization.	

The communication between ReaderStart V3 and the reader is based on the DLL (Dynamic Link Library), which contains 
the communication protocol, see Kathrein RFID UHF Reader communication protocol. For special applications, the user 
can create his own control software based on the reader DLL. The DLL contains all relevant commands and functions 
required to control the reader.	

It is necessary for the user to create their own control software. The user specific control software can run directly on the 
reader. This enables stand-alone operation without a permanent network connection.	
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Introduction to the RFID system

8.2	 Kathrein RFID antennas

The Kathrein antenna family consists of various UHF reader antennas, which can meet the needs of virtually any RFID 
application. The antennas are divided into two product lines. The ProLine antennas with a robust housing for unre-
stricted outdoor use and the EdgeLine antennas with extremely compact dimensions, some of which can also be 
operated outdoors. The antennas di�er in the reading range and are divided into: low range, mid range and wide range 
antennas. 

There are so-called Kathrein RFID Antenna Interface versions (©KRAI) in both antenna families. With KRAI antennas, the 
properties of an antenna can be changed dynamically via the existing antenna cable. An external controller or multi-
plexer isn’t necessary. This unique feature facilitates the use of RFID antennas and increases the reading performance 
dramatically. In the following chapter “8.3 Kathrein RFID Antennas Interface ©KRAI” these KRAI antennas are described in more 
detail.

8.2.1	 Reading range with Kathrein RFID antennas

All Kathrein PRO Line and EDGE Line antennas can be classified by their respective reading range.

Low Range (LoRa) Mid Range (MiRa) Wide Range (WiRa)

 

0 to 10 cm -  

with LoRa antenna

e.g. ULoRa antenna

20 cm to 10 m -  

with MiRa antenna

e.g. MiRa 100° PRO Line or MiRa 90° EDGE Line

5m to 32 m

with WiRa antenna

e.g. WiRa 70° PRO Line

An exact classification of all current antennas can be found in the antenna guide.

8.3	 Kathrein RFID antennas with ©KRAI 

With the ©KRAI product range, Kathrein has introduced a revolutionary system. By using Kathrein ©KRAI antennas, it is 
possible to dynamically adapt flexibility through changeable antenna characteristics at an installation point (for PLS and 
CSB antennas) and functionality (for cascading SMSH antennas).

©KRAI consists of a digital control bus that establishes a connection between the RFID reader and the RFID antennas in 
order to increase the reading performance through optimized antenna properties. The optimum antenna characteristics 
are either tested in advance or then specified during operation. Alternatively, all antenna properties can be dynamically 
set sequentially and the resulting read values distributed to a higher-level instance for further statistical evaluation.

https://kathreinsolutions-my.sharepoint.com/personal/michael_kaiser_kathrein-solutions_com/Documents/Daten/2025_Daten/PM/PM_RFID/1_Antennen/EdgeLine/Technische%20Dokumentation/Radiation-Pattern_gb_d.pdf
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8.3.1	 WIRA 70° ©KRAI polarization switch antenna (PLS)

Fig. 2: PLS antennas connected to a reader

With the ©KRAI PLS antenna, built as a Wide Range 70° antenna, the polarization can be switched statically or 
dynamically.

The following settings are possible in any combination:

● circular LHCP

● circular RHCP

● linear horizontal

● linear vertical

Fig. 3: Circular and linear polarization of the WiRa 70° PRO antenna ©KRAI
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Introduction to the RFID system

It is possible to select the best polarization for wide-range use and to flexibly adjust the polarization on the antenna on 
site.

Type Order number
Far-field half-power beam 
width

Polarization Frequency range

WIRA 7070 ©KRAI ETSI 52010335 70°70° Linear horizontal

Linear vertical

Circular right hand

Circular left hand

865 – 868 MHz

WIRA 7070 ©KRAI FCC 52010336 70°70° Linear horizontal

Linear vertical

Circular right hand

Circular left hand

902 – 928 MHz

	► PLS antennas have 4 LEDs for visualizing customer applications. 
The LEDs are supplied and controlled by the RRU 4xxx reader via the existing antenna cable.

8.3.2	 Kathrein ©KRAI SMSH (Smart Shelf) antennas (SMSH)

Fig. 4: ©KRAI Smart Shelf antennas connected to a reader (cascaded)

Up to 8 ©KRAI Smart Shelf (SMSH) antennas can be cascaded per reader port; 8 antennas x 4 ports = 32 SMSH 
antennas in total.

The SMSH ©KRAI antenna was developed for point-of-sale, smart shelf and Kanban applications. The antenna is charac-
terized by an extremely homogeneous reading range, which is very strongly aligned to the front. The antennas are there-
fore suitable for the static detection of multiple transponders. Thanks to its extremely thin design, the antenna module 
can be easily integrated into various applications.

The antenna is equipped with an intelligent bypass circuit that allows cascading of up to 8 SMSH antennas per reader 
connection. The 4th generation Kathrein RFID readers are controlled via the RRU 4xxx and via the ARU 3xxx.  
The ©KRAI control signals are transmitted via the existing standard antenna cable.
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Type Order number
Far-field half-
power beam width

Polarization Frequency range

SMSH 60° EDGE antenna ETSI 52010523 60°/60° Circular 865 – 868 MHz

SMSH 60° EDGE antenna 
©KRAI ETSI

52010524 60°/60° Circular 865 – 868 MHz

SMSH 60° EDGE antenna FCC 52010525 60°/60° Circular 902 – 928 MHz

SMSH 60° EDGE antenna 
©KRAI FCC

52010526 60°/60° Circular 902 – 928 MHz

8.4	 Further reference material

In order to configure the reader correctly and adapt it to the respective application, detailed knowledge of the EPCglobal 
standard from GS1 is required. This standard describes the functional principle of the interface between tag and reader.

The parameters available for configuring the reader are described in the configuration manual for Kathrein RFID UHF 
readers.

The reader is controlled via the Kathrein Burgstaedt Reader Protocol (KBRP), the current version of which is described in 
detail in the Kathrein RFID UHF Reader communication protocol

Document Application

Communication Protocol Kathrein RFID UHF Readers Software development

Configuration Manual for Kathrein RFID UHF Readers Commissioning

Installation Manual for Kathrein Antennas Setup and installation

GS1 EPCglobal Gen2 Specification 1) Software development

Putty – SSH Client (http://www.putty.org) Software development

1)  EPCTM Radio-Frequency Identity Protocols Class-1 Generation-2 UHF RFID Version 2.0.1 at 
   https://ref.gs1.org/standards/gen2/2.0.1/Gen2_conformance_requirements_2-0-1_Oct2015

Make sure that the version of the document matches the software version of the reader, see https://www.
kathrein-solutions.com/get-started.

https://ref.gs1.org/standards/gen2/2.0.1/Gen2_conformance_requirements_2-0-1_Oct2015
https://www.kathrein-solutions.com/en/product/readerstart-software/
https://www.kathrein-solutions.com/en/product/readerstart-software/
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The Kathrein RFID antenna families

9	 The Kathrein RFID antenna families

For best and stable reading results, use the Kathrein RFID antennas of the PRO and EDGE families with your RFID reader. 
For optimum results, we recommend combining the Kathrein RFID antennas with Kathrein RFID readers. 

The RFID antennas of the PRO family are particularly suitable for outdoor use when the focus is on the highest require-
ments for weather resistance and tightness.

If compactness and installation in machines or vending machines are required, the RFID antennas of the EDGE family 
are the right choice.

Detailed documentation for both antenna series can be found here:  

RFID antennas - E�cient solutions for industry & logistics

9.1	 PRO Line antennas

9.1.1	 Low Range PRO antennas

The low-range PRO antennas are a unique series of antennas developed exclusively for the reading range < 20 cm. On 
the one hand, this is necessary for selective communication with transpoders, as the transponder is only read when it  
is spatially very close in front of the antenna. On the other hand, it is very easy to write precisely 
on transponders with the low range antennas, because only the tag that is physically close to the  
antenna can be written to. A complex selection process is not necessary.	  

With dimensions of 90 x 63 mm, these antennas have a high field concentration in the near field, with significantly 
reduced antenna gain in the far field. With these characteristics, the antennas achieve excellent read/write performance 
at ranges of up to 10 cm with a typical selectivity of 5 cm. Low range PRO antennas are available as LORA (Low Range) 
and ULORA (Ultra Low Range). The ULORA antenna is designed to read dipole-shaped tags ("far-field tags") at extremely 
close range. These antennas can also read loop-shaped tags ("near-field tags") up to 3 cm. The LORA was developed for 
longer ranges and is particularly suitable for near-field tags.	

The technical data can be found here: https://www.kathrein-solutions.com/products/rfid/antennas 

Fig. 5: Low Range PRO antenna

            ETSI: 52010084

            FCC: 52010085

Fig. 6: Ultra Low Range PRO antenna

            ETSI/FCC: 52010092

https://www.kathrein-solutions.com/en/products/rfid-antennas/
https://www.kathrein-solutions.com/products/rfid/antennas 
https://www.kathrein-solutions.com/products/rfid/antennas 
https://www.kathrein-solutions.com/products/rfid/antennas 
https://www.kathrein-solutions.com/products/rfid/antennas 
https://www.kathrein-solutions.com/products/rfid/antennas 


21 of 73

Useful combination of transponder type and low range antenna:

Looped tags

(near field tags)

Hybrid tags

Dipole tags

(far field tags)

		             Fig. 7: Schematics for the selection of ULoRa and LoRa antenna

Mounting
 
Due to the small reading range, it is not necessary to align the antenna. It can be mounted plain onto a wall or mounting

surface.
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The Kathrein RFID antenna families

9.1.2	 Mid Range PRO antennas

The MiRa 100° PRO antenna was developed for applications in the area between near field and far field. Focus was 
placed on creating compact housing to enable integration into environments with limited space. Read ranges of over 2 
m are possible even with dimensions of 156 x 126 mm. MiRa also o�ers increased selectivity at lower reading distances 
compared to conventional antennas. This antenna design is therefore also suitable for use in the so-called transition 
area (0 – 1m) with a variety of transponder types.

The S-MiRa 100° PRO antenna is optimized for the range 0-1 m and can also be used in highly reflective areas (e.g. in 
machines or in metal construction).

The typical area of application for the Mid Range PRO antennas is in logistics, where the antennas are used for the 
detection of containers on conveyor belts. In addition, the antenna can be used for access systems because, despite 
its small dimensions, it can cover a reading zone of up to 2m. If the installation space for antennas is limited, the MiRa 
antenna can also be chosen for gate applications. 

The technical data can be found here: https://www.kathrein-solutions.com/products/rfid/antennas

 
 

Fig. 8:	 Mid Range PRO antenna

	 ETSI: 52010082

	 FCC: 52010083

Fig. 9:	 Short Mid Range PRO antenna

	 ETSI/FCC: 52010172

https://www.kathrein-solutions.com/products/rfid/antennas
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width

and the front to back ratio can be read from it.

Fig. 10:	 Antenna directivity

	 MiRa/S-MIRA-100-circular
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9.1.3	 Wide Range 60° PRO antenna

he Wide Range 60° PRO antenna is the perfect solution when the read range needs to be focused and should be smaller 
than 5 m. In its robust IP 67 housing, it can also be used outdoors. The antenna forms a homogeneous reading field and 
has a good front/back ratio.	

The WiRa 60° PRO antenna can be used in point-of-sale and smart shelf applications, as well as for material handling in 
production.	

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna.

The half power beam width and the front to back ratio can be read from it.

Fig. 11:	 WiRa 60° PRO antenna

	 ETSI: 52010423

	 FCC: 52010424

Fig. 12: Antenna directivity

             WiRa 60° PRO antenna

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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9.1.4	 Wide Range 70° PRO antenna

For classic far-field applications with large reading distances, the Wide Range 70° PRO antenna is the best choice. It 
is the standard antenna for many applications because it features an optimal axial ratio for circular polarization. This 
means that all transponders can be detected regardless of their orientation. 

This makes the antenna the ideal selection for logistics and production applications, but also for vehicle detection. The 
WiRa 70° is also available in a ©KRAI version. While the standard antenna has only one circular polarization (RHCP = 
right hand circular polarized), the ©KRAI version of the WiRa 70° PRO allows 4 polarizations to be selected. In addition to 
the two circular polarization (LHCP/RHCP), linear polarization - vertical and horizontal - can also be used. 

With the two circular polarizations, the reading performance can be increased. This is even more evident in environ-
ments with a lot of metal, where RF signals are di�used. Linear polarization can be used to separate transponders and 
also serve to increase reading performance.

In addition, with the ©KRAI version of the WiRa 70° PRO, up to four multi-color LEDs can be controlled, thus providing 
additional feedback for the user with a passive antenna. 

The technical data can be found here: https://www.kathrein-solutions.com/products/rfid/antennas

Fig. 13:	 WiRa 70° PRO antenna

	 ETSI: 52010333

	 FCC: 52010334

Fig. 14:	 WiRa 70° PRO ©KRAI antenna

	 ETSI: 52010335

	 FCC: 52010336

https://www.kathrein-solutions.com/products/rfid/antennas  
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width

and the front to back ratio can be read from it.

Fig. 15: Antenna directivity

             WiRa 70° PRO antenna

             WiRa 70° PRO ©KRAI antenna
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9.1.5	 Wide Range 30° 70° PRO antenna

If the focus of the application is on the maximum reading range, the WiRa 30° 70° PRO antenna is used. This is achieved 
by the highest circularly polarised gain in the Kathrein antenna portfolio and at the same time by the focused 30° beam.

In this view, the WiRa 30° 70° PRO antenna focuses with an aperture of 30° in the plane of the larger dimension. The 
selectivity over the short vertical side is with an aperture of 70° not as high, to cover a larger read zone is this plane. 

The following illustration shows the WIRA 30° 70° PRO antenna in use on a typical logistic gate. Here, 4 antennas are 
mounted horizontally. When passing through the gate, the first selective area (30° plane) is passed through. Because 
the other plane is not focused (70° plane), there is a continuous reading zone in this dimension. Since a second pair of 
antennas is mounted on the exit side, a further selective reading takes place there.

This 30° focus also allows selective reading, making the WIRA 30° 70° PRO the ideal antenna for gate applications. In the 
typical gate application with 4 antennas, this results in 4 very selective read zones

Fig. 16: Radiation scheme for WiRa 30° 70° PRO antenna

Fig. 17: Use Case: Dock Door Gate with 4x WiRa 30° 70° PRO antenna
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Multi Lane Flow

For vehicle detection, the WiRa 30° 70° PRO is attached to the gantry and detects the passing vehicles selectively.

     Side view	 						      Top view

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Fig. 18: Dimensions for side view MLFF Fig. 19: Dimensions for top view MLFF

Figure 20: WiRa 30° 70° PRO antenna

	     ETSI: 52010583

	     FCC: 52010584

https://www.kathrein-solutions.com/en/products/rfid-antennas/


29 of 73

Mounting

The WiRa 30° 70° PRO antenna can be mounted in various ways. On one hand, the antenna has mounting holes 
spaced 100mm x 100 mm for the Kathrein mounting kits. On the other hand, the mounting brackets for wall and mast 
mounting are already supplied with the antenna. The mounting brackets allow vertical or horizontal mounting of the 
antenna.	

Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width

and the front to back ratio can be read from it.

Fig. 22:	 Back view WiRa 30° 70° PRO antenna

Fig. 21:	 Antenna directivity

	 WiRa 30° 70° PRO antenna
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9.1.6	 Wide Range 40° PRO antenna

For applications in the read range up to a maximum read range of over 30m and a typical read range of up to 20 m, the 
WiRa 40° PRO antenna is characterized by a high antenna gain in order to be able to read transponders optimally even 
at long distances. Due to its 40° aperture angle in both directions a selective detection at a long read range and at the 
same time high speed is possible. Due to the linear polarization of the antenna the optimal reception is possible even for 
weak transponders. For use in Intelligent Transportation System (ITS) applications, the WiRa 40 PRO antenna is the ideal 
antenna for detecting vehicles and trains at long distances. The linear polarization of the antennas allows unwanted 
cross reads to be suppressed more e�ectively than with circular antennas.

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Mounting

A defined mounting kit is available for the WiRa 40° PRO Antenna.

			           Fig. 25 Mounting Kit 52010262 for WiRa 40° PRO Antenna

Figure 23: WiRa 40° PRO antenna

	     ETSI: 52010251

	     FCC: 52010252

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width

and the front to back ratio can be read from it.

Fig. 24:	 Antenna directivity

	 WiRa 40° PRO antenna
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9.1.7	 Wide Range 25° 35° PRO antenna

The WiRa 25° 35° PRO antenna is used for applications where the largest reading range is required. With a maximum 
read range of over 30 m and a typical read range of over 20 m, the WiRa 25° 35° PRO antenna is characterized by the 
highest antenna gain for optimum reading of transponders even at long distances. It is even more selective than the 
WiRa 40° PRO antenna. 

The selectivity over the short vertical side is with an aperture of 35° not as high to cover a larger read zone is this plane.

When the antenna is installed transversely, it can detect transponders more selectively thanks to the aperture angle of 
25° in this plane. This makes it the most selective antenna in the Kathrein antenna portfolio. The reading zone on the 
short side of the antenna still allows a selective reading range of 35° and is therefore even more selective than the WiRa 
40° PRO antennas. For use in Intelligent Transportation System (ITS) applications, the WiRa 25° 35° PRO antenna is the 
ideal antenna for detecting vehicles and trains at long distances, if the reading must be track-selective. The linear polar-
ization of the antennas allows unwanted cross reads to be suppressed more e�ectively than with circularly polarised 
antennas.

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Fig. 26: WiRa 25° 35° PRO antenna

	 ETSI: 52010489

	 FCC: 52010490

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width

and the front to back ratio can be read from it.

Fig. 27:	 Antenna directivity

	 WiRa 25° 35° PRO antenna
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9.2	 EDGE Line antennas

The latest antenna family from Kathrein Solutions revolutionizes the use of UHF RFID antennas for IoT applications. The 
EDGE Line antennas impress with their excellent parameters and reduced dimensions. The antennas´ thickness of only 6 
mm is very advantageous. This is achieved by completely avoiding housing.

However, protection against moisture and environmental influences is provided. The Mid Range EDGE antennas, 
including the SMSH EDGE antennas, are IP40 protected and the Wide Range EDGE antennas can be used outdoors, with 
a protection class of IP54. All EDGE Line antennas are fully recyclable.

Six antenna types are o�ered in the EDGE Line family: the Mid Range antennas – MiRa 100° EDGE and the MiRa 90° 
EDGE – and the Wide Range antennas – WiRa 80° EDGE and WiRa 55° EDGE. 

Highly selective SmartShelf antennas are also available, either as a standard variant or as a KRAI variant. With this KRAI 
version, it is possible to cascade the antennas and use up to 8 antennas in a daisy chain.

9.2.1	 Mid Range 100° EDGE antenna

The advantage of the MiRa 100° EDGE antenna lies in its compactness. With an edge length of only 120 mm, the antenna 
o�ers a gain of 5 dBiC. Together with the permitted transmission power of 1 W e.r.p., this results in reading ranges of 
over 5 m.

Due to their design, however, these antennas are more suitable for use in the range < 5 m and can also be installed 
directly in machines and systems thanks to their compact dimensions

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Mounting

The Mid Range 100° EDGE antenna o�er 4 mounting holes at the corners for flat mounting and has a a 90° angled SMA 
(f) antenna connector.

Fig. 28:	 Mid Range 100° EDGE antenna

	 ETSI: 52010723

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width 
and the front to back ratio can be read from it.
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Fig. 29:	 Antenna directivity

	 MiRa 100° EDGE antenna
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9.2.2	 Mid Range 90° EDGE antenna

The advantages of the MiRa 90° EDGE antenna lie in its compactness and at the same time better antenna performance 
compared to the 100° version. With an edge length of 150 mm, it’s slightly bigger than the 100° antenna and o�ers 6.5 
dBiC antenna gain. This antenna can be set up to a transmission power of 2 W e.r.p.. Together with the gain, this results 
in reading ranges of up to 10 m!

Due to their design, however, these antennas are more suitable for use in the range < 5 m and can also be installed 
directly in machines and systems thanks to their compact dimensions.

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Mounting

A mounting kit is available for the complete EDGE Line antenna family. The Mid Range 90° EDGE antenna can be 
mounted and aligned using the bracket 52010735. In addition, the antennas o�er 4 mounting holes at the corners for flat 
mounting.

The Mid Range 90° EDGE antennas have a 90° angled SMA antenna connection.

Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width 
and the front to back ratio can be read from it.

Fig. 30:	 Mid Range 90° EDGE antenna

	 ETSI: 52010710

	 FCC: 52010711

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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Fig. 31:	 Antenna directivity

	 MiRa 90° EDGE antenna
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9.2.3	 Wide Range 80° EDGE antenna

The Wide Range 80° EDGE antenna is the ideal solution for all applications in the 5 - 12 m reading range.

On the one hand, the antenna is so compact that it can be fitted very easily into an existing installation. With an edge 
length of 200 mm and a thickness of only 6 mm (without connector), it is easy to install the antenna onto, or even hide it 
in existing infrastructure.

On the other hand, the antenna impresses with a high gain of 7.5 dBiC, with a moderately focused read range of 80°. 

This makes the WiRa 80° EDGE antenna the perfect antenna for many RFID applications.

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Mounting

A defined mounting kit is available for the complete EDGE Line antenna family. The Wide Range 80° EDGE antenna can 
be mounted and aligned using the bracket 52010735. In addition, the antenna o�ers 4 mounting holes at the corners for 
flat mounting.

The Wide Range 80° EDGE antennas have a TNC (f) antenna connection.

Fig. 32:	 Wide Range 80° EDGE antenna

	 ETSI: 52010725

	 FCC: 52010726

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width 
and the front to back ratio can be read from it.

Fig. 33:	 Antenna directivity

	 WiRa 80° EDGE antenna
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9.2.4	 Wide Range 55° EDGE antenna

The Wide Range 55° EDGE antenna is the ideal solution for all applications in the 5 - 20 m reading range, if the highest 
antenna gain is required with simultaneous selectivity in the reading range.

With an edge length of 300 mm, the antenna impresses with the highest gain values in its class of 10 dBiC. At the same 
time, the antennas focus the reading range on an aperture angle of 55°. All this with an antenna thickness of just 24 mm 
(including TNC socket)

This makes the WiRa 55° EDGE antenna the most selective antenna in this antenna class! 

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Mounting

A defined mounting kit is available for the complete EDGE Line Antenna family. The Wide Range 55° EDGE antenna can 
be mounted and aligned using the bracket 52010735. The antenna has two mounts for the bracket 52010735 to adapt 
the vertical mounting to a mast or a horizontal mounting for a gantry.

The Wide Range 55° EDGE antennas have a TNC (f) antenna connection.

Fig. 34:	 Wide Range 55° EDGE antenna

	 ETSI: 52010712

	 FCC: 52010713

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width 
and the front to back ratio can be read from it.
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Fig. 35:	 Antenna directivity

	 WiRa 55° EDGE antenna
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9.2.5	 SMSH 60° EDGE antenna

The Smart Shelf (SMSH) 60° EDGE antennas are the perfect solution for application with shelve, cabinet or point of sales. 
Whenever selective reading needs to be combined with a defined reading zone, the SMSH antenna shows its strength.

The SMSH antennas are available in two versions. The standard version can be operated with any reader and o�ers a 
single read point. However, we recommend the ©KRAI version of the SMSH in order to achieve the best possible cov-
erage on shelves, which also detects the transponders at the exact location.

This allows up to 32 antennas to be scanned with one reader. Where otherwise 4-8 readers are used, the same reading 
result can be achieved with one reader, thanks to the innovative SMSH ©KRAI technology. This dramatically reduces the 
total cost of ownership.

The antenna is the ideal solution for shelf applications in the reading range of 0 - 5 m. The antenna array used dramati-
cally increases the selectivity between the antennas. Cross reads between antennas mounted next to each other can be 
eliminated.

With an edge length of 300 mm, the antenna impresses with a flatness of 20 mm. This makes it easy to install the 
antennas on existing shelves.

These antennas have the highest gain values in its class of 10 dBiC. At the same time, the antennas focus the reading 
range on an aperture angle of 55°.

The technical data can be found here: https://www.kathrein-solutions.com/en/products/rfid-antennas/

Mounting

The SMSH antennas have 4 holes for mounting on a shelf or for mounting under a table. The SMSH antenna can also 
be mounted so that it reads through the table from below. It is also possible to attach the antenna to existing mounting 
profiles (e.g. ITEM profiles) using these 4 mounting holes.

The SMSH 60° EDGE antennas have a FAKRA connector. Whereby the SMSH 60° EDGE KRAI antenna has one FAKRA 
plug as input and one as output.

Fig. 36: SMSH 60° EDGE antenna

	 ETSI: 52010523		  52010524 (©KRAI)

	 FCC: 52010525		  52010526 (©KRAI)

https://www.kathrein-solutions.com/en/products/rfid-antennas/
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Antenna directivity

The antenna directivity shows the propagation characteristics of the EM field of the antenna. The half power beam width 
and the front to back ratio can be read from it.

Fig. 37:	 Antenna directivity

	 SMSH 60° EDGE antenna
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9.3	 Accessories for Kathrein RFID antennas

9.3.1	 Antenna cables

These cables are suitable for all Kathrein RFID antennas with TNC (f) socket. All antennas of the PRO family and the 
WiRa antennas of the EDGE family can be connected with these cables to the x5xx reader family.

Order number Type Description

52010694 R-AC 1.5 TNC-TNCR LL240 flex, 1.5 m, IP67 resistant

52010174 R-AC 3 TNC-TNCR LL240 flex, 3 m, IP67 resistant

52010175 R-AC 6 TNC-TNCR LL240 flex, 6 m, IP67 resistant

52010176 R-AC 10 TNC-TNCR LL240 flex, 10 m, IP67 resistant

52010177 R-AC 15 TNC-TNCR LL240 flex, 15 m, IP67 resistant

These are the suitable connection cables for the SMSH 60° EDGE antennas for the x5xx reader family.

Order number Type Description

52010527 R-AC 1 FAKRA-TNCR RFID antenna cable L=1 m, IP40; FAKRA Z-coded to TNCrev

52010528 R-AC 3 FAKRA-TNCR RFID antenna cable L=3 m, IP40; FAKRA Z-coded to TNCrev

52010529 R-AC 5 FAKRA-TNCR RFID antenna cable L=5 m, IP40; FAKRA Z-coded to TNCrev

These are the suitable feeder or jumper (antenna to antenna) cables for the SMSH 60° EDGE antennas, for the RRU 1400 
and ARU 2400 reader.

Order number Type Description

52010485 R-AC 0.5 FAKRA-FAKRA
RFID antenna cable L=0.5 m, IP40; 

FAKRA Z-coded to FAKRA Z-coded

52010486 R-AC 1 FAKRA-FAKRA
RFID antenna cable L=1 m, IP40; 

FAKRA Z-coded to FAKRA Z-coded

52010487 R-AC 3 FAKRA-FAKRA
RFID antenna cable L=3 m, IP40; 

FAKRA Z-coded to FAKRA Z-coded

52010488 R-AC 5 FAKRA-FAKRA
RFID antenna cable L=5 m, IP40; 

FAKRA Z-coded to FAKRA Z-coded
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9.3.2	 Antenna adapters

Order number Type Description

52010178 R-AA TNC-N (f-m) Adapter TNC to N (f-m)

52010243 R-AA TNC-SMA (f-m) Adapter TNC-to SMA (f-m)

52010598 R-AA TNC-TNC(f-m) Angled Adapter TNC-TNC (f-m)

9.3.3	 Antenna mounting kit

Order number Type Description

52010351 MK-WPM3-OSS Outdoor
Wall/pole mounting kit for RRU 4xxx, ARU 3xxx, WIRA 7070 

antenna

52010368 MK-PMA-OGV Pole mounting adapter for 52010351

52010735 MK-WPM-ANT EDGE Line 
Wall mounting kit for all EDGE Line antennas

(not suitable for MiRa 100° EDGE and SMSH antennas)

52010736 MK-WM-100-100 Wall mounting kit for all readers and WIRA 6060/7070 antennas
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The Kathrein RFID antenna families

9.4	 Structure and dimensions of the Kathrein RFID antennas

9.4.1	 LoRa / ULoRa PRO antenna

9.4.2	 MiRa / S-MiRa 100° PRO antenna

Fig. 38: Mechanical dimensions LoRa / ULoRa

Fig. 39: Mechanical dimensions MiRa / S-MiRa
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9.4.3	 WiRa 60° / WiRa 70° PRO antenna

The WiRa 70° ©KRAI PRO and WiRa 60° PRO antenna have the same dimensions. 

9.4.4	 WiRa 30° 70° PRO antenna

Fig. 40: Mechanical dimensions WiRa 70° PRO

Fig. 41: Mechanical dimensions WiRa 30° 70° PRO
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The Kathrein RFID antenna families

9.4.5	 WiRa 40° PRO antenna

9.4.6	 WiRa 25° 35° PRO antenna

Fig. 42: Mechanical dimensions WiRa 40° PRO

Fig. 43: Mechanical dimensions WiRa 25° 35° PRO
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9.4.7	 MiRa 100° EDGE antenna

9.4.8	 MiRa 90° EDGE antenna

Fig. 45: Mechanical dimensions MiRa 90° EDGE

Fig. 44: Mechanical dimensions MiRa 100° EDGE
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The Kathrein RFID antenna families

9.4.9	 WiRa 80° EDGE antenna

Fig. 46: Mechanical dimensions WiRa 80° EDGE

9.4.10	 WiRa 55° EDGE antenna

Fig. 47: Mechanical dimensions WiRa 55° EDGE
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9.4.11	 SMSH 60° EDGE antenna

Fig. 48: Mechanical dimensions SMSH 60° EDGE
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Standards for exposure to electromagnetic fields

10	 Standards for exposure to electromagnetic fields

10.1	 Harmonised standards

There are three basic standards for human exposure that are coordinated with each other and comprehensively describe 
the area of application of RFID systems. It should only be noted here that the description refers to use in Europe. For the 
application in other areas of the world, there are adequate standards that are to be applied accordingly.

The relevant standards cover the following areas:

	► Electromagnetic compatibility according to EN 302208 with the determination of the permitted transmission power

	► Limitation of the exposure of persons to electromagnetic fields according to EN 50364:2018

	► Determination of the exposure of persons to electromagnetic fields according to EN 62369-1:2009

These three standards are based on the Radio Equipment Directive 2014 / 53 / EU (RED).

The coordination of these standards with each other and the general validity is described as harmonised and ensures a 
single market for radio equipment by setting essential requirements for health and safety, electromagnetic compatibility 
and e�cient use of the radio spectrum.	

UHF RFID Specification

EN 302 208:2020-08 EN 50364:2018 EN 62369-1:2009

Electromagnetic compatibility and 

radio bandwidth 

limits the radiated power to 2 W ERP 

(lower band 866MHz)

limits the radiated power to 4 W ERP 

(upper band 915MHz)*.

Limitation of exposure of persons 

to electromagnetic fields

Note: 

1999/519/EG 

2013/35/EU

Determination of the exposure of  

persons to electromagnetic fields

Determines 3 procedures to ensure 

conformity with standards

Radio Equipment Directive 2014 / 53 / EU (RED)

* All calculations are performed for the lower band at 866MHz, but are adequate for the upper band.

 

The basic parameter for the assessment of electromagnetic fields is the Specific Absorption Rate (SAR).

This value is not only valid for RFID systems, but also for other electromagnetic devices and uses the same limit values

and derivations. For example, the limits for mobile phone systems and especially the e�ects of using mobile phones are

considered equivalently.

Based on established studies for health e�ects and biological aspects, the specific absorption rate is defined as follows: 

	► SAR is the rate at which electromagnetic energy is absorbed per unit mass.

	► It is expressed in watts per kilogram (W/kg) and indicates how much energy is absorbed in the body.
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           SAR = 

Reference values are determined by applying mathematical modelling and extrapolations of the following basic data.

This allows the given scenario to be estimated and enables a practical evaluation in relation to the limit values specified

in the standards.

10.2	 Occupational and general exposure according to EN 50364:2018

The product standard EN 50364 defines the procedures and limits for the exposure of persons to electromagnetic

fields from equipment operating in the frequency range from 0 Hz to 300 GHz and used in electronic article surveillance

(EAS), radio frequency identification (RFID) and similar applications.

A distinction is made between occupational exposure, of persons working in the vicinity of such equipment and having

an influence on the operation of the equipment.

In contrast, there are persons who work in the vicinity of such systems and have no influence on the operation of the

system. This group of people is described in the relevant standards as the "general population".

Pregnant women and wearers of active implants, e.g. hearing aids or pacemakers, also fall into the group of this general

population.

The following table gives the limit values for the respective group:

Occupational exposure 
(European Directive 2013/35/EU, EMFV)

Exposure for general population 
(Recommendation of European Council 1999/519/EC)

Basic limits Reference values Basic limits Reference values

∅ SAR-
Value of
the whole
body

(W/kg)

Local 
SAR-
Value 
(limb and
body)

(W/kg)

Local 
SAR-
Value 
(limb)

(W/kg)

E- Field
strength

(dBV/m)

H-Field 
strength

(dBA/m)

SAR-
Value of
the 
whole
body

(W/kg)

Local 
SAR-
Value 
(limb and
body)

(W/kg)

Local 
SAR-
Value 
(limb)

(W/kg)

E- Field
strength

(dBV/m)

H-Field 
strength

(dBA/m)

0,4 10* 20* 39,11** - 12,57** 0,08 2* 4* 32,15** - 19,25**

* Localised SAR averaged over 10 g tissue, all SAR values should be averaged over 6 min. 

** rms Value

E – Electric field strength in the body

σ – Electrical conductivity of the body

ρ – Density of the body

σE2

ρ
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10.3	 Standard assessment procedure according to EN 62369-1:2009

The following paragraph serves to explain and derive the standard assessment procedures according to EN 
62369. This is to ensure that the limit values are based on generally valid prerequisites and at the same time the 
di�erent requirements for the respective body parts (torso, arms, head) are taken into account accordingly.	

10.3.1	 Three methods for demonstrating conformity

The methods can be divided as follows:

	 a) Simple measurement to demonstrate compliance with the reference levels

	 b) Measurement and analysis to demonstrate compliance with the basic limits

	 c) Numerical modelling to demonstrate compliance with the basic limits

It is su�cient if one of the methods shows that the device complies with the limit values. This makes the device com-
pliant for  occupational and general exposure to electromagnetic fields.	

The following is a brief explanation of the three individual methods.	  

10.3.1.1	 Simple measurement to demonstrate compliance with the reference  

levels	

Basically, this method is described by the following two steps

Step 1: Measurement of the field strength at a distance of 20 cm in front of the test antenna is compared to the 

             reference level

Step 2: Measurement of the field strength at defined grid points (depending on antenna type and application)

              Arithmetically averaged value is compared to the reference level

Fig. 49: Grid point of full body model
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10.3.1.2	 Measurement and analysis to demonstrate compliance with the basic  

limits

For inductive systems up to 50 MHz, an approximation formula for the H-field and the excited surface current in human

tissue through the loop antennas applies. The conductivity of the tissue is also approximated.

                            SAR = 

For systems in the frequency range 100 kHz to 10 GHz, one assumes a localised SAR value.

	► Localised SAR above 10 g body weight is taken into account

	► The limit is 2 W/kg, which is equivalent to 20 mW per 10 g body weight

	► All conducted power is delivered to this 10 g body weight

	► Any device that delivers less than 20 mW conducted power is considered compliant 

10.3.1.3	 Numerical modelling to demonstrate compliance with the basic limits

In numerical modelling, the properties of a human model are applied and evaluated using a simulation principle and

techniques. The following values are defined as properties of the human model: 

Size 1.76 m ± 5%

Weight 73 kg ± 5%

The representation of the inhomogeneous human structure takes place:

	► With realistic body permeability (frequency-dependent)

	► With volume pixel (voxel) resolution smaller than 10 mm

	► For the voxel with the highest SAR when more than one type of tissue is present in a single voxel.

It is acceptable that the local exposure models only a certain part of the body.

The simulation principles and techniques are carried out with the finite element method (FEM) in the frequency domain

or in the time domain with the finite di�erence method (FDTD). Other techniques are also permissible if they lead to the

same results.

Fig. 50: Examples for SAR simulation

σE2

ρ

E – Electric field strength in the body

σ – Electrical conductivity of the body

ρ – Density of the body
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Standards for exposure to electromagnetic fields

10.4	 Compliance with the basic limits using the example of the  

Wide Range 70° PRO antenna

This chapter shows how to comply with the basic limits using the Wide Range 70° PRO antenna as an example. This pro-
cedure can also be used for all other Kathrein antennas.

The limits for human exposure in the EU are based on scientific data that aim to prevent negative e�ects of transmitters. 
For this purpose, the physical property of heating of human tissue exposed to radiation is taken as a basis.

The following basic principles must be taken into account. To increase the core temperature of a human body 
by 1°C within 30 minutes, 4W/kg of high-frequency power is required. In order to guarantee a large margin from 
these limit values in practice, additional safety bu�ers are specified by so-called reduction factors:	

	► Reduction factor 10: for persons, e.g. workers, who are knowingly in the radiation range of an RFID antenna.

	► Reduction factor 50: for persons who are unknowingly in the radiation range of an RFID antenna

This results in these specific absorption rate (SAR) limits:

	► Limit value occupational exposure:	 0,4 W/kg

	► Limit value general population:	 0,08 W/kg

According to EN 62369-1:2009, an electromagnetic simulation can be used to calculate the exposure values. The RFID  
antenna, in this example the WRA 7070, is positioned at chest height of the dummy (maximum irradiation).	

The dummy consists of muscle tissue, which due to its properties represents the worst case for SAR simulations. The  
maximum permitted radiated power is used for the calculation. 	

Two values are determined in the simulation:

	► Maximum specific absorption rate (SAR) in a 10g cube.

	► Average specific absorption rate (SAR) for the entire body volume - whole body average (WBA)

Fig. 51: Full body model for maximum specific absorption rate (SAR) in a 10g cube
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The following values result from the simulation:

SAR [W/kg]
Basic limit value EN 50364:2018

[W/kg]

Radiated power
2 W e.r.p.
(33 dBm)

General population Occupational exposure

Based on a 10g 
cube

0,42
Gen. pop. 21,0 % 

Occu. exposure: 4,2 %

2

(100 %)
10

Whole body 
average 

WBA

0,0035
Gen. pop. 4,4 % 

Occu. exposure: 0,9 %

0,08 0,4

In the case of exposure to the maximum permitted transmission power of 2 W e.r.p., the limit value for the general popula-
tion is 2 W/kg with reference to the 10g cube. The simulation of the SAR values with the Wide Range 70° PRO shows that for 
the general population the SAR is 21% of the permitted value. For workers, only 4.2% of the limit value is reached.	 

In the whole body average method, the limits for the general population are reached by 4.4% and those for workers  
by only 0.9% and are therefore far below the required limits.	

Thus, the simulation shows the values falling short of the limit values, even at the maximum transmission power allowed by  
the legislator. This applies both for the spatial peak Specific Absorption Rate (SAR) in a 10g cube and for the SAR for the  
entire body volume - whole body average (WBA).	
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10.5	 Course of the E-Field strength over the distance to the antenna

Starting from the limits and conditions mentioned in the previous chapter, the electric field strength decreases as you 
move away from the antenna.

Occupational exposure Exposure for general population

Occupational safety, trigger level, 

wearers of passive implants (EMFV)* 

General population, pregnant women,  

wearers of active implants (1999/519/EG)

0,00307 √f 

(f in Hz) 

1,375 √f 

(f in MHz)

90,3V/m (39,11dBV/m) 40,4V/m (32,15dBV/m)

The graph below shows the E field of the WRA Antenna power with 2W ERP and the limits for general public and occupa-
tional exposure.

E-field in front of the antenna

Distance in front of the antenna [m]

The power fed into the WRA 7070 antenna is set such that the maximum radiated power is 2W e.r.p. This results in values 
of the electric field in front of the antennas for the occupational exposure and general population that are below the 
limit values in every case of use. 
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11	 RFID antenna concepts and possible exposure scenarios

11.1	 Antenna concepts and families from Kathrein Solutions

The UHF RFID antennas from Kathrein Solutions can be divided into the following groups. 

	 a) Low Range antennas - reading range from up to 0,2 m

	 b) Mid Range antennas - reading range from 0,2 to 10 m

	 c) Wide Range antennas - reading range of 5 to more than 20 m

Smart shelf antennas (SMSH antennas) have a special role. They belong to the mid range antennas in terms of the

reading range, but form a separate group due to their design.

11.2	 Characteristics of the individual antenna groups

a) Low Range Antennas – read range up to 0,2 m

b) Mid Range Antennas – reading range from 0,2 m to 12 m

c) Wide Range antennas – reading range of 5 m to more than 20 m

• For applications in their reactive near fields

• Realized in a small design (8x9 cm)

• Extremely low antenna gain (e.g. -15 dBi)

• Very high selectivity

• Not a�ected by metal in the vicinity of the antennas

• For reactive near field and far field applications

•  Reading range limited by 1 W e.r.p. radiated power (for antennas > 90° HPBW)

• Selectivity is strongly dependent on the reading distance

•    For applications in the far field

•    Variants with 25°, 30°, 40° and 70° Half Power Beam Width (HPBW)

•    Radiated power is max 2 W e.r.p. or 4 W e.r.p. with European upper band

•    Selectivity is strongly dependent on the reading range
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Characteristics and specific limits of the antennas

12	 Characteristics and specific limits of the antennas

12.1	 EDGE Line antennas

The highest values for the electric field strength occur directly at the antenna elements. As the EDGE Line antennas do 
not have an enclosure, direct contact between the human body and the antenna elements of the EDGE Line antenna 
could lead to the limit values for human exposure being exceeded.

We therefore recommend keeping a general safety distance of 3 cm when using EDGE Line antennas between the 
antenna and the human body.

12.2	 Low Range antennas

The Near Field antenna family includes the LoRa and ULoRa antennas.

Technical features:

■ Use depends on data carrier type

■ Loop or dipole transponder

■ Limited read range < 20 cm

■ Extremely high selectivity (typ. 5 cm)

■ Extremely low gain (< -15 dBi)

■ Dimensions: 6.3 cm x 9 cm

■ High mechanical robustness (IP67)

■ Ideal for conveyor belts and access systems

■ Little or no interference from metallic objects in the vicinity

Typical applications in logistics are: 

Logistics 

■ Separation of containers 

■ Alignment of components

Industrial automation 

■ Accurate position detection on conveyor belts 

■ Selective writing on tags

Pharmaceutical applications 

■ Selectively reading small packages
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Please refer to the following diagram for the assignment of the di�erent transponders to the respective antenna type.

Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70 PRO” the fol-
lowing SAR-Values for LoRa PRO antennas, in direct contact with the body, have been calculated.

Reference value
LoRa PRO Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Antenna input power
27 dBm

General 

population

Occupational 
exposure

Based on a 10g cube
0,53 

Gen. pop. 27%

2 

100%
10

Whole body average 
WBA

0,0008 

Gen. pop. 1%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. input power ​of 27 dBm, the SAR values are 73% 
below the limit for a 10g cube and 99% below ​the WBA limit for general population.
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Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70° PRO” the fol-
lowing SAR-Values for ULoRa PRO antennas, in direct contact with the body, have been calculated.

Reference value
ULoRa PRO Antenna 

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Antenna input power
30 dBm

General 

population

Occupational 
exposure

Based on a 10g cube
0,43 

Gen. pop. 22%

2 

100%
10

Whole body average 
WBA

0,0004 

Gen. pop. 0,5%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. input power ​of 30 dBm, the SAR values are 78% 
below the limit for a 10g cube and 99,5% below the WBA limit for general population.

12.3	 Mid Range antennas

The Mid Range antenna family includes the MiRa 100° PRO, S-MiRa 100° PRO, WiRa 60° PRO Antenna and SMSH 60° 
EDGE antennas.

Technical features of the MiRa antennas:

■ Dimensions 15 cm x 12 cm

■ Antenna gain = 2,5 dBiC (MiRa)

		  = -12 dBiC (S-MiRa)

■ Integration in applications with limited space

■ Suitable for industrial environment and outdoor use (IP 67)

■ Circular polarisation

■ Low axial ratio

■ Low VSWR

■ For bulk and single tag applications

Typical applications are:

■ Forklift trucks

■ Small industrial trucks

■ Access systems
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Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70° PRO” the fol-
lowing SAR-Values for MiRa 100° PRO antennas, in direct contact with the body, have been calculated.

Reference value
MiRa 100° PRO Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
30 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
1,68 

Gen. pop. 84%

2 

100%
10

Whole body average 
WBA

0,006 

Gen. pop. 8%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. allowed radiated power of 30 dBm, the SAR values 
are 16% below the limit for a 10g cube and 92% below the WBA limit for general population.

Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70 PRO” the fol-
lowing SAR-Values for S-MiRa 100° PRO antennas, in direct contact with the body, have been calculated.

Reference value

S-MiRa 100° PRO 
Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Antenna input power
30 dBm

General 

population

Occupational 
exposure

Based on a 10g cube
1,67 

Gen. pop. 84%

2 

100%
10

Whole body average 
WBA

0,006 

Gen. pop. 8%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. input power of 30 dBm, the SAR values are 16% 
below the limit for a 10g cube and 92% below ​the WBA limit for general population.
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Technical features of the WiRa 60° PRO antenna: 

• Strong separation of reading/non-reading zone 

• Suitable for industrial environment and outdoor use (IP67) 

Typical applications are:

Logistics 

• Gate applications 

• Tunnel detection

Industrial automation 

• Conveyor belt

• Assembly line (especially with selective acquisition)

Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70 PRO” the fol-
lowing SAR-Values for WiRa 60° PRO antennas, in direct contact with the body, have been calculated.

Reference value

ETSI Lower Band

WiRa 60° PRO Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
33 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,47 

Gen. pop. 23%

2 

100%
10

Whole body average 
WBA

0,005 

Gen. pop. 6,25%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. allowed radiated power of 33 dBm, the SAR values 
are 77% below the limit for a 10g cube and 94,75% below the WBA limit for general population.

Reference value

ETSI Upper Band

WiRa 60° PRO Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
36 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,93 

Gen. pop. 47%

2 

100%
10

Whole body average 
WBA

0,009 

Gen. pop. 11,25%
0,08 0,4

In the case of use in the ETSI Upper Band at 916 - 919 MHz, the SAR values are 53% below the limit for a 10g cube and 
88,75% below the WBA limit for general population.
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The SMSH family of antennas includes the standard version (only input) and the cascadable version with the Kathrein 
RFID Antenna Interface (©KRAI). This cascadable version is characterized by the fact that it has an input and an output 
socket. 

Technical features:

■ Easy to install or retrofit

■ Strong separation of reading/non-reading zone

■ Extremely thin design

■ Near-field applications

■ Reading range: 0-3 m

■ Very high, homogeneous detection field

■ Optional cascade function for up to 32 antennas  
    (only with ©KRAI Reader)

Typical applications are: 

■ eKanBan applications

■ Point of sales verification

■ Asset registration

■ Book-and-collect workstation

Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70 PRO” the fol-
lowing SAR-Values for SMSH 60° EDGE antennas, in direct contact with the body, have been calculated.

Reference value

ETSI Lower Band

SMSH 60° EDGE Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
33 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,47 

Gen. pop. 23%

2 

100%
10

Whole body average 
WBA

0,005 

Gen. pop. 6,25%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. allowed radiated power of 33 dBm, the SAR values 
are 77% below the limit for a 10g cube and 94,75% below the WBA limit for general population.
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Reference value

ETSI Upper Band

SMSH 60° EDGE Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
36 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,93 

Gen. pop. 47%

2 

100%
10

Whole body average 
WBA

0,009 

Gen. pop. 11,25%
0,08 0,4

In the case of use in the ETSI Upper Band at 916 - 919 MHz, the SAR values are 53% below the limit for a 10g cube and 
88,75% below the WBA limit for general population.

12.4	 Wide Range antennas

The High Gain Antenna family includes the WiRa 70° PRO and WiRa 30° 70° PRO antennas and the ITS antennas WiRa 
40° PRO and WiRa 25° 35° PRO antennas.

Technical features for WiRa 70° PRO and WiRa 30° 70° PRO antennas:

■ Models with 70° and 30° half-beam width

■ Antenna gain = 8.5 dBic (WRA7070)

		  = 11.3 dBic (WRA3070)

■ Bulk and single tag applications 

• High front-to-back ratio 

• Circular polarisation 

• Low VSWR and extremely low axial ratio 

• Optimised for far-field use 

• Suitable for industrial environment and outdoor use (IP67) 

Typical applications are:

■ Gate applications logistics

■ Industrial automation

■ Vehicle identification

WiRa 70° PRO antenna WiRa 30° 70° PRO antenna
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The SAR value at a distance of 0 cm in front of the antenna up to the maximum reading range is well below the limit

values. This means that the conformity for this antenna is given (see chapter 9.4 and 9.5).

Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70 PRO” the fol-
lowing SAR-Values for WiRa 70° PRO antennas, in direct contact with the body, have been calculated.

Reference value

ETSI Lower Band

WiRa 70° PRO Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
33 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,53 

Gen. pop. 25%

2 

100%
10

Whole body average 
WBA

0,003 

Gen. pop. 3,75%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. allowed radiated power of 33 dBm, the SAR values 
are 75% below the limit for a 10g cube and 96,25% below the WBA limit for general population.

Reference value

ETSI Upper Band

WiRa 70° PRO Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
36 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
1,0 

Gen. pop. 50%

2 

100%
10

Whole body average 
WBA

0,006 

Gen. pop. 7,5%
0,08 0,4

In the case of use in the ETSI Upper Band at 916 - 919 MHz, the SAR values are 50% below the limit for a 10g cube and 
92,5% below the WBA limit for general population.
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Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70 PRO” the fol-
lowing SAR-Values for WiRa 30° 70° PRO antennas, in direct contact with the body, have been calculated for the horizon-
tally mounted antenna.

Reference value

ETSI Lower Band

WiRa 30° 70° PRO 
Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
33 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,20 

Gen. pop. 10%

2 

100%
10

Whole body average 
WBA

0,002 

Gen. pop. 2,5%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. allowed radiated power of 33 dBm, the SAR values 
are 90% below the limit for a 10g cube and 97,5% below the WBA limit for general population.

Reference value

ETSI Upper Band

WiRa 30° 70° PRO 
Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
36 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,41 

Gen. pop. 20,5%

2 

100%
10

Whole body average 
WBA

0,003 

Gen. pop. 4%
0,08 0,4

In the case of use in the ETSI Upper Band at 916 - 919 MHz, the SAR values are 79,5% below the limit for a 10g cube and 
96% below the WBA limit for general population.
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WiRa 30° 70° PRO antenna mounted vertically

Based on the simulation at 10.4. „Compliance with the reference values using the example of the Wide Range Antenna WiRa 70 PRO” the fol-
lowing SAR-Values for WiRa 30° 70° PRO antennas, in direct contact with the body, have been calculated for the verti-
cally mounted antenna. .

Reference value

ETSI Lower Band

WiRa 30° 70° PRO  
Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
33 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,37 

Gen. pop. 18,5%

2 

100%
10

Whole body average 
WBA

0,003 

Gen. pop. 4%
0,08 0,4

It can be seen that when the antenna is in accordance with the max. allowed radiated power of 33 dBm, the SAR values 
are 81,5% below the limit for a 10g cube and 96% below the WBA limit for general population.

Reference value

ETSI Upper Band

WiRa 30° 70° PRO  
Antenna

SAR [W/kg]

Limit value EN 50364:2018

[W/kg]

Radiated power
36 dBm e.r.p.

General 

population

Occupational 
exposure

Based on a 10g cube
0,74 

Gen. pop. 37%

2 

100%
10

Whole body average 
WBA

0,006 

Gen. pop. 8%
0,08 0,4

In the case of use in the ETSI Upper Band at 916 - 919 MHz, the SAR values are 63% below the limit for a 10g cube and 
92% below the WBA limit for general population.
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Characteristics and specific limits of the antennas

Technical features for WiRa 40° PRO and WiRa 25° 35° PRO antennas:

■ Models with 40° and 25° 35° half-beam width

■ Antenna gain = 12.5 dBi (WiRa 40° PRO)

                             = 15 dBi (WiRa 25° 35° PRO)

■ Bulk and single tag applications

■ High front-to-back ratio

■ Linear polarization for optimum reception of weak transponders

■ Low VSWR and extremely low axial ratio

■ Optimized for far-field use

■ Suitable for industrial environment and outdoor use (IP 67)

Typical applications are:

■ Road charging

■ Enforcement

■ Smart city applications

Based on the derivation of the human exposure values for the WiRa 40° PRO and WiRa 25° 35° PRO ITS antennas, as 
shown in chapter "10.5 Course of the E-field strength over the distance to the antenna", the limit value for the E-field is set at a dis-
tance of less than 20 cm. As the design of these antennas is such that they are mounted on a gantry and the distance to 
people is therefore always greater than 20 cm, no limit values for human exposure need to be observed.

WiRa 40° PRO antenna WiRa 25° 35° PRO antenna
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13	 Classification of the UHF RFID antennas

13.1	 Low Range antennas – read range up to 20 cm

Order number Type Description

52010084 LoRa PRO ETSI Low Range PRO Antenna

52010085 LoRa PRO FCC Low Range PRO Antenna

52010092 ULoRa PRO ETSI-FCC Ultra Low Range PRO Antenna

13.2	 Mid Range antennas – read range 20 cm up to 5 m

Order number Type Description

Gen2 antennas                No longer available!

52010197 SMSH-30-30-KRAI-Slave ETSI/FCC Gen2-SMSH ©KRAI Antenna

52010219 SMSH-30-30 ETSI/FCC Gen2-SMSH Antenna

52010258 SMSH-30-30-KRAI-Slave ETSI/FCC Gen2-SMSH ©KRAI Antenna

52010259 SMSH-30-30-KRAI-Slave ETSI Gen2-SMSH ©KRAI High Gain Antenna

52010259 SMSH-30-30-KRAI-Slave ETSI Gen2-SMSH ©KRAI High Gain Antenna

52010260 SMSH-HighGain-30-30-ETSI Gen2-SMSH High Gain Antenna

52010318 SMSH-HighGain-30-30-KRAI-ETSI Gen2-SMSH ©KRAI High Gain Antenna

52010319 SMSH-HighGain-30-30-KRAI-FCC Gen2-SMSH ©KRAI High Gain Antenna

Gen3 antennas

52010082 MiRa 100° PRO ETSI Mid Range 100° PRO Antenna

52010083 MiRa 100° PRO FCC Mid Range 100° PRO Antenna

52010172 S-MiRa 100° PRO ETSI/FCC Short-Mid Range 100° PRO Antenna

52010723 MiRa 100° EDGE ETSI Mid-Range 100° EDGE Antenna

52010710 MiRa 90° EDGE ETSI Mid-Range 90° EDGE Antenna

52010711 MiRa 90° EDGE FCC Mid-Range 90° EDGE Antenna
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52010523 SMSH 60° EDGE ETSI Smart Shelf 60° EDGE Antenna

52010525 SMSH 60° EDGE FCC Smart Shelf 60° EDGE Antenna

52010524 SMSH 60° EDGE ©KRAI ETSI Smart Shelf 60° EDGE ©KRAI Antenna

52010526 SMSH 60° EDGE ©KRAI FCC Smart Shelf 60° EDGE ©KRAI Antenna

13.3	 Wide Range antennas – read range 2 m up to 20 m

Order number Type Description

Gen2 antennas                No longer available!

52010078 WiRa 70 ETSI Gen2-Wide Range Antenna 70°

52010079 WiRa 70 FCC Gen2-Wide Range Antenna 70°

52010193 WiRa 70 ©KRAI ETSI Gen2-Wide Range ©KRAI Antenna 70°

52010194 WiRa 70 ©KRAI FCC Gen2-Wide Range ©KRAI Antenna 70°

52010086 WiRa 30 ETSI Gen2-Wide Range Antenna 30°

52010087 WiRa 30 FCC Gen2-Wide Range Antenna 30°

Gen3 antennas

52010333 WiRa 70° PRO ETSI Wide Range 70° PRO Antenna 

52010334 WiRa 70° PRO FCC Wide Range 70° PRO Antenna

52010335 WiRa 70° PRO ©KRAI ETSI Wide Range 70° PRO ©KRAI Antenna 

52010336 WiRa 70° PRO©KRAI FCC Wide Range 70° PRO ©KRAI Antenna

52010583 WiRa 30° 70° PRO ETSI Wide Range 30° 70° PRO Antenna 

52010584 WiRa 30° 70° PRO FCC Wide Range 30° 70° PRO Antenna

52010725 WiRa 80° EDGE ETSI Wide Range 80° EDGE Antenna

52010726 WiRa 80° EDGE FCC Wide Range 80° EDGE Antenna

52010712 WiRa 55° EDGE ETSI Wide Range 55° EDGE Antenna

52010713 WiRa 55° EDGE FCC Wide Range 55° EDGE Antenna



V 4.00/0725/GB | Subject to change.www.kathrein-solutions.com | info@kathrein-solutions.com

Kathrein Solutions GmbH, Kronstaudener Weg 1, 83071 Stephanskirchen, Germany, Phone +49 8036 90831 20, Fax +49 8036 90831 69

Electronic equipment is not domestic waste – in accordance with directive 2002/96/EC OF THE 
EUROPEAN PARLIAMENT AND THE COUNCIL dated 27th January 2003 concerning used elec-
trical and electronic appliances, it must be disposed of properly. At the end of its service life, 
take this unit for disposal at a designated public collection point. 

14	 Contact information

Kathrein Solutions GmbH

Kronstaudener Weg 1

83071 Stephanskirchen

Phone +49 (0) 8036 / 90 831 20

Fax +49 (0) 8036 / 90 831 69

Email: info@kathrein-solutions.com

15	 Waste disposal
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