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This digitization megatrend is increasingly becoming a part of our cities. 
Especially public transport as part of a „smart“ city needs to become more 
HIƓFLHQW�WKURXJK�WKH�XVH�RI�PRGHUQ�FRPPXQLFDWLRQ�V\VWHPV��2XU�7.����5RX-
ter provides operators and system integrators in the transport sector with a 
mobile platform both on-track and off-track that is perfectly adapted to the 
needs of the individual applications.

,Q�DGGLWLRQ�WR�WKH�UHTXLUHG�FHUWLƓFDWLRQV�IRU�WKH�EXV�DQG�UDLO�LQGXVWULHV��ZKLFK�
XQGHUOLQH�WKH�UREXVWQHVV�DQG�ORQJHYLW\�RI�WKHVH�/7(�URXWHUV��RXU�7.����5RXWHU�
offers numerous additional features that open up completely new application 
areas and considerably simplify the use of communication solutions for our 
customers.

:LWK� WKLV�EURFKXUH��ZH�SURYLGH�\RX�ZLWK�KHOSIXO� LQIRUPDWLRQ� LQ� WKH� IRUP�RI�
technical data as well as applications and additional products such as anten-
QDV��7RJHWKHU�ZLWK�\RX��ZH�FDQ�FUHDWH�D�FRPSOHWH�WDLORU�PDGH�FRPPXQLFDWLRQ�
concepts for your desired application.

TK800 LTE ROUTER 

COMMUNICATION SOLUTIONS FOR  
THE LOCAL PUBLIC TRANSPORT

TK812L TK815L-EX0 TK815L-EXW TK815L-EGW TK805W-EXW TK805W-EX0
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APPLICATIONS
Bus and Train
,Q�WKH�IXWXUH��SXEOLF�WUDQVSRUW�QHHGV�WR�SOD\�D�ELJJHU�UROH�LI�ZH�ZDQW�WR�WDNH�WKH�SURWHFWLRQ�RI�FOLPDWH�DQG�UH-
VLGHQWV�PRUH�VHULRXVO\��7R�GR�WKLV��WKH�H[LVWLQJ�VWUXFWXUHV�PXVW�EHFRPH�PRUH�HIƓFLHQW�DQG�WDLORUHG�WR�WKH�SDV-
VHQJHU��7KURXJK�LQIRWDLQPHQW�VROXWLRQV�RU�PRELOH�WLFNHWLQJ��WKH�GULYLQJ�H[SHULHQFH�FDQ�EH�PDGH�FRQVLGHUDEO\�
more comfortable while new user groups can be addressed and additional business potential can be raised. For 
DOO�WKHVH�DGYDQWDJHV��KRZHYHU��QRW�RQO\�D�FRPPXQLFDWLRQ�FRQQHFWLRQ�RI�EXVHV�WKHPVHOYHV��EXW�DOVR�RI�VWRSV�RU�
charging infrastructure is necessary. We are always working to develop new applications for our routers. Here is a 
selection of those in which they have already been tested and proven effective.

Digital Signage
,Q�SXEOLF� WUDQVSRUW�� WKH�VR�FDOOHG�LQIRWDLQPHQW� LV�EHFRPLQJ�LQFUHDVLQJO\�FRPPRQ��H�J��ZHDWKHU�RU� ODWHVW�QHZV�
XSGDWHV�GLVSOD\HG�RQ�WKH�VFUHHQ��7KH\�DUH�DOVR�SRSXODU�DV�DGYHUWLVLQJ�VSDFH��,Q�WKLV�DSSOLFDWLRQ��ODUJHU�DPRXQWV�
RI�GDWD�LQ�WKH�IRUP�RI�YLGHR�DQG�LPDJHV�PXVW�EH�WUDQVPLWWHG�RYHU�WKH�FHOOXODU�QHWZRUN��7KH�URXWHUV�RI�WKH�7.����
VHULHV�DUH�FRQQHFWHG�WR�WKH�GLVSOD\V�YLD�(WKHUQHW��7KURXJK�/7(��D�931�WXQQHO�LV�HVWDEOLVKHG�WR�WKH�FRQWURO�FHQWHU��
$OWHUQDWLYHO\��WKLV�FDQ�DOVR�EH�GRQH�YLD�DQ�H[WHUQDO�VHUYLFH�SURYLGHU�E\�JLYLQJ�LW�DFFHVV�WR�WKH�URXWHU��
The image content required for infotainment is transmitted and displayed via the mobile radio network and the 
URXWHU�FRQQHFWHG�WR�WKH�GLVSOD\�GHYLFHV�LQ�WKH�WUDQVSRUW��6LQFH��PRYLQJ��YLVXDOV�DUH�XVHG��WKH�WUDQVPLVVLRQ�VSHHG�
UHTXLUHPHQWV�DUH�KLJK��7KHUHIRUH��VRPH�SXEOLF�WUDQVSRUW�FRPSDQLHV�DUH�RQ�WKHLU�ZD\�WR�XSORDG�FRQWHQW�WR�WKH�
LQGLYLGXDO�V\VWHPV�DW�WKH�EXV�GHSRW��7KHUHIRUH��WKH�:L�)L�FKLSVHW�LQ�WKH�7.����URXWHU�LV�XVHG�DQG�WKXV�GUDVWLFDOO\�
reduces data consumption.

Passenger Information Systems
A passenger information system is an electronic information system for both local and long-distance public trans-
port passengers. It goes beyond the mere timetable information. The aim is to offer the passengers an informa-
tion platform that enables them to obtain comprehensive information about local public Transport. Inside the 
YHKLFOHV��DQ�LQIRUPDWLRQ�DERXW�EXV�URXWHV�DV�ZHOO�DV�WKH�IROORZLQJ�EXV�VWRSV�DQG�WKH�ƓQDO�GHVWLQDWLRQ�LV�SURYLGHG�
simultaneously through loudspeakers or displays. LTE routers are also used at stops and stations to connect and 
allow communication between information points or digital timetable displays. Wi-Fi routers are also used as 
LQIRUPDWLRQ�V\VWHPV�IRU�WKH�GULYHUV�E\�HQDEOLQJ�WKH�GULYHUV�WR�XVH�:L�)L�DW�WKH�EXV�VWDWLRQV�DQG�WKXV��IRU�H[DPSOH��
access their work schedules.

Video Surveillance
9LGHR�VXUYHLOODQFH�LQ�SXEOLF�WUDQVSRUW�LV�GHVLJQHG�WR�PHHW�WKH�QHHGV�RI�SDVVHQJHUV�IRU�VDIHW\�E\�
SUHYHQWLQJ�RU�TXLFNO\�LGHQWLI\LQJ�WKH�FULPH��)RU�WKLV�DSSOLFDWLRQ��D�VXIƓFLHQWO\�IDVW�FRPPXQLFDWLRQ�
link between the means of transport and the control room is required. Some of the footage needs 
to be transferred in real-time in response to critical situations. 
7KH�7.����VHULHV�URXWHUV�DUH�FRQQHFWHG�WR�WKH�,3�FDPHUDV�YLD�(WKHUQHW��7KURXJK�/7(��D�931�WXQQHO�
is established to the control center. From there the images from the surveillance cameras can be 
YLHZHG��8VXDOO\��D�YLGHR�VHUYHU�LV�XVHG�RQ�ERDUG�WKH�EXV�RU�WUDLQ�HTXLSSHG�ZLWK�FDPHUD�V\VWHPV��
Here the images are stored for a certain period of time and can be accessed upon request. 
2IWHQ�\RX�ZLOO�DOVR�ƓQG�DQ�DODUP�EXWWRQ�FORVH�WR�WKH�EXV�GULYHU��ZKLFK�WULJJHUV�WKH�VZLWFK�WR�WKH�
live image in the control room. The operator can thus see the situation at a glance and take action 
directly.

People Counting
Data from a passenger counting sensor can be recorded via a serial interface and written with 
WKH�SRVLWLRQ�GDWD�RI�WKH�*36�V\VWHP�LQ�D�ƓOH��&69���9LD�/7(��WKLV�&69�ƓOH�FDQ�EH�VHQW�YLD�)73�WR�D�
VHUYHU��$W�WKH�FRQWURO�FHQWHU��WKLV�GDWD�FDQ�WKHQ�EH�HYDOXDWHG�WR�DGDSW�EXV�URXWHV�WR�WKH�QXPEHU�RI�
passengers in certain parts to offer customers an improved range of routes.
 

&RQQHFWLRQ�RI�FRPPXQLFDWLRQ�V\VWHPV�LQ�EXVHV



APPLICATIONS

3ULYDWH�WUDQVSRUW��VXFK�DV�FDUV�DQG�WUXFNV��DOVR�QHHGV�WR�EH�PDQDJHG�PRUH�HIƓFLHQWO\��)RU�WKLV�SXUSRVH��GLJLWDO�
GLVSOD\�EULGJHV�DW�LPSRUWDQW�MXQFWLRQV�DUH�XVHG��ZKLFK�ZDUQ�WKH�GULYHUV�RI�FXUUHQW�GDQJHUV��VSHHG�OLPLWV�RU�RYHU-
WDNLQJ�EDQV��7KLV�DYRLGV�FRQJHVWLRQ�DQG�DOORZV�HDUO\�ZDUQLQJ�RI�GDQJHURXV�VLWXDWLRQV��2QH�IRUP�RI�WUDIƓF�FRQWURO�
V\VWHPV�LV�H�J��SDUNLQJ�JXLGDQFH�V\VWHPV��ZKLFK�LQGLFDWH�IUHH�SDUNLQJ�VSDFHV�LQ�WKH�SDUNLQJ�ORW�LQ�DQ�XUEDQ�DUHD�

2XU�7.����/7(�URXWHUV�DUH�UHVSRQVLEOH�IRU�WKH�WUDQVPLVVLRQ�RI�FRQWURO�VLJQDOV�IRU�WKH�XVH�LQ�WKHVH�WUDIƓF�PDQDJH-
PHQW�V\VWHPV��,Q�RUGHU�WR�PDNH�WKLV�LPSRUWDQW�DQG�FULWLFDO�DSSOLFDWLRQ�SRVVLEOH��ODUJH�WHPSHUDWXUH�LQGXVWULDO�URX-
WHUV�DQG�DSSURSULDWHO\�GHVLJQHG�DQWHQQD�V\VWHPV��ZKLFK�ZH�VXSSO\�WR�YDULRXV�V\VWHP�LQWHJUDWRUV��DUH�UHTXLUHG�

%XW�QRW�RQO\�/7(�URXWHUV�DUH�XVHG�LQ�WKLV�DSSOLFDWLRQ��LQ�WKH�SDVW�DQG�E\�QRZ��8+)�UDGLR�V\VWHPV�DUH�DOVR�XVHG�RQFH�
DJDLQ��7KLV�LV�EHFDXVH�WKH�PRELOH�QHWZRUN�LV�RIWHQ�QRW�VR�IDVW�GXULQJ�WUDIƓF�MDP�GXH�WR�PDQ\�SDUWLFLSDQWV��7KH-
UHIRUH��VRPH�V\VWHP�LQWHJUDWRUV�DOVR�EXLOG�WKHLU�RZQ�8+)�UDGLR�QHWZRUNV�ZLWK�RXU�SURGXFWV�IRU�WKLV�DSSOLFDWLRQ�

Charging Infrastructure
The charging infrastructure for electric vehicles is currently under construction all over Germany. For billing and 
PRQLWRULQJ�SXUSRVHV��HDFK�LQGLYLGXDO�FKDUJLQJ�VWDWLRQ�PXVW�UHFHLYH�D�FRPPXQLFDWLRQ�FRQQHFWLRQ��6LQFH�FDEOLQJ�
LV�RIWHQ�YHU\�XQHFRQRPLFDO��RXU�FXVWRPHUV�XVH�WKH�/7(�URXWHUV�DQG��YDQGDOLVP�SURRI��DQWHQQDV�

Stationary Video Surveillance
,Q� WKH�HUD�RI� DQWL�WHUURULVP�DQG� LQFUHDVLQJ� VHFXULW\�QHHGV� IRU� WKH�SHRSOH�� YLGHR� VXUYHLOODQFH� V\VWHPV�SOD\� DQ�
LPSRUWDQW� UROH� LQ�FOHDULQJ�XS�DQ\�FULPH��:KHQ�XVHG�FRUUHFWO\�� LW� FDQ�EH�XVHG�WR�DFKLHYH�GHWHUUHQW�HIIHFWV�DQG�
LQFUHDVH�WKH�OHYHO�RI�DZDUHQHVV��2IWHQ��WKHVH�YLGHR�VXUYHLOODQFH�V\VWHPV�DUH�VHW�XS�DW�PDMRU�WUDQVSRUWDWLRQ�KXEV��
DV�WKHUH�DUH�RIWHQ�PDQ\�SHRSOH�KHUH��,Q�WKLV�DSSOLFDWLRQ��RXU�/7(�URXWHUV�HQVXUH�D�VHFXUH�FRQQHFWLRQ�RI�WKH�,3�
based cameras to the monitoring center in which the images are stored or evaluated. There are also systems with 
WKHLU�RZQ�VWDWLRQDU\�FRQWURO�FHQWHU��ZKLFK�FDFKH�WKH�LPDJHV�DQG�SURYLGH�WKHP�ZKHQ�QHHGHG��)RU�WKLV��ZH�SURYLGH�
DSSURSULDWHO\�HTXLSSHG�LQGXVWULDO�3&V��DOVR�DYDLODEOH�ZLWK�3R(�SRUWV��

Stationary Ticket Machines
Ticket machines are available in many areas of public sphere. In addition to the obvious applications such as 
DW�EXV�VWRSV�RU�LQ�WKH�WUDLQ�VWDWLRQV��WKHVH�DUH�DOVR�XVHG�LQ�PXOWL�VWRUH\�FDU�SDUNV�RU�RWKHU�UHVWULFWHG�DUHDV�VXFK�
DV�VNL�OLIWV�RU�WKH�OLNH��,Q�WKHVH�FDVHV��FDEOH�LQVWDOODWLRQ�DQG�FRQQHFWLRQ�WR�WKH�Ɠ[HG�QHWZRUN�DUH�XVXDOO\�QRW�WKH�
PRVW�HFRQRPLFDO�VROXWLRQ��7KDWŌV�ZK\�PDQ\�RI�RXU�FXVWRPHUV�XVH�7.����VHULHV�/7(�URXWHUV�LQ�FRPELQDWLRQ�ZLWK�
vandal-proof antennas.

ID-based Ticketing
:LWK�,'�EDVHG�WLFNHWLQJ��DOO�WLFNHWLQJ�SURFHVVHV�DUH�FDUULHG�RXW�LQYLVLEO\�LQ�UHDO�WLPH�LQ�D�FORXG�IRU�WKH�FXVWRPHU��
7KH�GDWD�RQ�H�J��SDVVHQJHU��WLFNHW�DQG�WDULII��LV�VWRUHG�LQ�WKH�RSHUDWRUŌV�EDFNJURXQG�V\VWHP�ZKHQ�WKH�SDVVHQJHUV�
ERDUG�DQG�GLVHPEDUN��ZLWKRXW�WKH�FXVWRPHU�DFWLYHO\�SDUWLFLSDWLQJ�LQ�WKH�SURFHVV��'XULQJ�WKLV�SURFHVV��RXU�URXWHUV�
transfer the data to the control center with secure encryption.



LTE COMMUNICATION FOR  
PUBLIC TRANSPORT

1HWZRUNHG�FRPPXQLFDWLRQ�DOVR�RIIHUV�SXEOLF�WUDQVSRUW�XVHUV�VHYHUDO�DGYDQWDJHV��LQIRUPDWLRQ�RQ�DFWXDO�DUULYDO�
WLPHV�RI�EXVHV�DQG�WUDLQV��WKH�SRVVLELOLW\�RI�XVLQJ�UHDO�WLPH�GDWD�WR�SODQ�DOWHUQDWLYH�URXWHV��WKH�SXUFKDVH�RI�GLJLWDO�
WLFNHWV�RU�FDVKOHVV�SD\PHQW�DQG�LQIRWDLQPHQW�VROXWLRQV�DUH�MXVW�D�IHZ�H[DPSOHV��)RU�WKLV�WR�ZRUN��LW�LV�LPSRUWDQW�WR�
EXLOG�D�VXLWDEOH�LQIUDVWUXFWXUH��%XVHV�DQG�WUDLQV�QRW�RQO\�KDYH�WR�őNQRZŏ�ZKHUH�WKH\�DUH��EXW�DOVR�KDYH�WR�WUDQVPLW�
WKLV�LQIRUPDWLRQ�WR�D�FRQWURO�FHQWHU��DQ\WLPH��DQ\ZKHUH��7KLV�UHTXLUHV�VROXWLRQV�WKDW�FDQ�EH�UHWURƓWWHG�TXLFNO\�DQG�
ZLWK�OLWWOH�HIIRUW�LQ�DQ�HQWLUH�ŴHHW�DQG�FDQ�LQWHUDFW�ŴH[LEO\�ZLWK�H[LVWLQJ�FRQWURO�V\VWHPV��7KH�UHTXLUHPHQWV�IRU�WKH�
communication modules used for outdoor and mobile applications are high.

/LNH�VR�PDQ\�RWKHU�WKLQJV��RXU�FLWLHV�LQ�WKH���VW�FHQWXU\�DUH�EHFRPLQJ�őVPDUWHUŏ�ZLWK�WKH�EX]]ZRUG��ő6PDUW�&LW\�ŏ�
,Q�JURZLQJ�FLWLHV��PRUH�DQG�PRUH�SHRSOH�DQG�YHKLFOHV�DUH�RQ�WKH�PRYH��7KLV�QRW�RQO\�OHDGV�WR�D�ORJLVWLFDO�FKDOOHQ-
JH�LQ�WUDIƓF�FRQWURO�EXW�DOVR�LQ�ORFDO�SXEOLF�WUDQVSRUW��ZKLFK�FDQ�RQO\�EH�VROYHG�LQ�D�WLPHO\�PDQQHU�ZLWK�LQWHOOLJHQW�
DQG�VHFXUH�VRIWZDUH�V\VWHPV��+HUH�� WKH�H[SHUWV� IRU� VPDUW� VRIWZDUH�DQG�KDUGZDUH�VROXWLRQV� IURP�,98�EDVHG� LQ�
%HUOLQ�KHOS�WUDQVSRUW�FRPSDQLHV�DQG�FLWLHV�PDVWHU�WKHVH�FKDOOHQJHV��:LWK�VHYHUDO�RI�WKH�FRPSDQ\ŌV�SURGXFWV��LW�LV�
SRVVLEOH�WR�SODQ��RSWLPL]H�DQG�FRQWURO�WKH�XVH�RI�EXVHV�DQG�WUDLQV��LQIRUP�SDVVHQJHUV�LQ�UHDO�WLPH��FUHDWH�URXWHV�
for parcel delivery and assist chain operators in their choice of location.

APPLICATIONS

Mobile communication, even across national borders

$W� WKH� KHDUW� RI� ŴHHW� PDQDJHPHQW� OLHV� WKH� ,98�ER[�� D� UREXVW� DQG� XVHU�IULHQGO\� RQ�ERDUG�
computer for buses and trains. It has interfaces to all common positioning and communicati-
RQ�V\VWHPV��*36��DQDORJXH�DQG�GLJLWDO�UDGLR��*60��8076�RU�WKH�VWDQGDUG�IRU�GLJLWDO�WUXQNHG�
UDGLR�7(75$��7HUUHVWULDO�7UXQNHG�5DGLR��ZKLFK�FRQWUROV�WKH�HQWLUH�YHKLFOH�HQYLURQPHQW��VXFK�
DV��ORFDWLRQ��GDWD�WUDQVPLVVLRQ�WR�WKH�FRQWURO�URRP��LQIRWDLQPHQW�DQG�PXFK�PRUH��,Q�DGGLWLRQ�
WR�WLFNHW�SULQWLQJ��,98�WLFNHW�ER[�VXSSRUWV�DOO�IRUPV�RI�HOHFWURQLF�WLFNHWLQJ��,Q�DSSOLFDWLRQV�LQ�
ZKLFK�ODUJH�DPRXQWV�RI�GDWD�PXVW�EH�WUDQVPLWWHG��VXFK�DV�DQ�LQIRWDLQPHQW�V\VWHP�RQ�ERDUG��
WKH�EXLOW�LQ�ER[�8076�PRGHP�LV�QRW�HQRXJK��)RU�VXFK�FDVHV��WKH�%HUOLQHU�GHYHORSHG�DQ�DG-
ditional module. The proposed in-house development of the communication module was 
UHMHFWHG� IRU� YDULRXV� UHDVRQV�� )RU� H[DPSOH�� FOHDULQJ� VHUYLFH�SURYLGHUV� IRU� FDVKOHVV�SD\PHQW�
have high security requirements for the hardware used and require their own communication 
FKDQQHO�IRU�WKLV�DSSOLFDWLRQ��7KHUHIRUH��,98�VHWV�RXW�WR�ƓQG�D�VXLWDEOH�VWDQGDUG�PRGXOH�RQ�WKH�
PDUNHW�WKDW�FDQ�XVH�ERWK�/7(�DQG�:/$1�DQG�FDQ�EH�RSWLPDOO\�LQWHJUDWHG�LQ�SXEOLF�WUDQVSRUW�
vehicles.

The citizens of Berlin found what they were looking for with their longtime partner Welotec 
IURP�/DHU�LQ�0¾QVWHUODQG��$�URXWHU��ZLWK�ZKLFK�GDWD�FDQ�EH�WUDQVPLWWHG�ERWK�YLD�:/$1�DQG�
YLD�/7(��ZDV�UHTXLUHG��7KXV��UHODWLYHO\�VWDWLF�LQIRUPDWLRQ�ZLWK�ODUJH�DPRXQWV�RI�GDWD���VXFK�DV�
FRPPHUFLDOV��HWF�����FDQ�EH�WUDQVPLWWHG�DQG�EXIIHUHG�DV�ORQJ�DV�WKH�EXV�LV�DW�WKH�GHSRW�DQG�
FRQQHFWHG�WR�WKH�:L�)L�QHWZRUN��,Q�FRQWUDVW��LQIRUPDWLRQ�WKDW�FKDQJHV�TXLFNO\�FDQ�EH�WUDQVPLW-
WHG�YLD�/7(�ZKLOH�GULYLQJ��$QG�VLQFH�SXEOLF�WUDQVSRUW�RQ�WKH�ERUGHU�DUHDV�LV�RIWHQ�WUDQVQDWLRQDO��
GHYHORSHUV�QHHG�WR�EH�DEOH�WR�XVH�WZR�6,0�FDUGV�LQ�RUGHU�WR�PDNH�LW�SRVVLEOH�WR�XVH�WKH�LGHDO�
GDWD�SODQ�DW�DOO�WLPHV��7KH�URXWHU�7.���/�(;:�PHHWV�DOO�WKHVH�UHTXLUHPHQWV��,W�RIIHUV�GXDO�6,0�
DQG�FDQ�EH�XVHG�DV�D�:/$1�DFFHVV�SRLQW�RU�FOLHQW��0�(QJ��*XLGR�5HLQDUW]��3URMHFW�0DQDJHU�
'$&+�DW� ,98�DGGV�� ő$Q�HVVHQWLDO�GHFLVLRQ� FULWHULRQ� IRU� WKH�XVH�RI� WKH�:HORWHF�7.� URXWHU� LQ�
VSHFLƓF�DSSOLFDWLRQV�ZDV�WKDW�WKH�URXWHU�LV�RQH�RI�WKH�IHZ�(��FHUWLƓHG�RQ�WKH�PDUNHW��7KLV�LV�DQ�
absolute must for our customers in public transport as 
LW�LV�FOHDU�WKDW�RXU�URXWHU�LV�XS�WR�WKH�GLIƓFXOW�PHFKDQL-
cal and electrical requirements in the bus. The router‘s 
ƓUPZDUH�KDV� DOVR�EHHQ� DGDSWHG� WR� WKH� VSHFLƓF�:L�)L�
customer requirements. Also compelling for us was the 
attractive price compared to competitors‘ products. „

0�(QJ�� *XLGR� 5HLQDUW]�� 3URMHFW�0DQDJHU� '$&+� DW� ,98�� ő7KH�PHFKDQLFDO�
and electrical requirements for components used in public transport vehi-
FOHV� DUH� YHU\�KLJK��7KH�7.� URXWHUV�PHHW� WKHVH� UHTXLUHPHQWV�E\�GHIDXOW�ő�
�6RXUFH��,98�



%HQHƓW� IURP�RXU�PDQ\�\HDUV�RI� H[SHULHQFH�ZLWK� UHGXQGDQW� FRPPXQLFDWLRQ�QHWZRUNV��7RJHWKHU�ZLWK� \RX��ZH�
develop a complete solution that is tailored to your needs. 

+RZHYHU��WKH�SDVVHQJHUV�QRW�RQO\�ZDQW�WR�EH�LQIRUPHG�RQ�ERDUG�WKH�EXVHV�DQG�WUDLQV��EXW�DOVR�DOUHDG\�ZKLOH�
waiting at for public transport. Studies have shown that dynamic passenger information is perceived by users as 
D�VLJQLƓFDQW�VHUYLFH�LPSURYHPHQW��7UDYHOHUV�ZKR�NQRZ�KRZ�ORQJ�WKH\�KDYH�WR�ZDLW��H[SHULHQFH�WKH�ZDLWLQJ�WLPH�
VXEMHFWLYHO\�DV�VLJQLƓFDQWO\�VKRUWHU��$V�D�UHVXOW��PDQ\�SXEOLF�WUDQVSRUW�FRPSDQLHV�DUH�JUDGXDOO\�HTXLSSLQJ�WKHLU�
SDVVHQJHU�LQIRUPDWLRQ�V\VWHPV�DW�WKHLU�VWRSV��7KH�VSHFLDOL]HG�VROXWLRQ�,98�UHDOWLPH�KHOSV�KHUH��2I�FRXUVH��WKHVH�
Ɠ[HG�SDVVHQJHU�LQIRUPDWLRQ�V\VWHPV�PXVW�FRPPXQLFDWH�ZLWK�D�FHQWUDO�FRQWURO�URRP��6LQFH�WKH�OD\LQJ�RI�FDEOHV�
IRU�GDWD�WUDQVPLVVLRQ�PDNHV�VHQVH�LQ�YHU\�IHZ�FDVHV��WKH�XVH�RI�PRELOH�FRPPXQLFDWLRQV�LV�UHFRPPHQGHG�KHUH�

$OVR�LQ�WKHVH�VWDWLRQDU\�DSSOLFDWLRQV��JLYHQ�WKH�YHU\�OLPLWHG�LQVWDOODWLRQ�DUHD��FRPSDFW�GLPHQVLRQV�ZHUH�WKHUH-
fore a prerequisite. A key requirement was that the solution used should be a stable communication platform 
DQG�ZRUN�UHOLDEO\�GHVSLWH�WHPSHUDWXUH�ŴXFWXDWLRQV�EHWZHHQ�VXPPHU�DQG�ZLQWHU�DV�ZHOO�DV�GD\�DQG�QLJKW��(YHQ�
visually impaired passengers were taken into consideration. They should be informed by voice announcements. 
7KLV�UHTXLUHG�D�FRUUHVSRQGLQJ�DXGLR�FRQQHFWLRQ�DW�WKH�,3&�

:HORWHF�ZDV�DEOH�WR�RIIHU�D�VXLWDEOH�VROXWLRQ�IRU�WKLV��2XU�,3&�V\VWHP��$UUDNLV�/7(�0N���GHPRQVWUDWHV�LWV�DGYDQWD-
JHV�LQ�WKLV�DSSOLFDWLRQ��7KLV�IDQOHVV�LQGXVWULDO�3&�FRPHV�ZLWK�D�EXLOW�LQ�/7(�FKLSVHW�DORQJ�ZLWK�,QWHO�$WRP�(�����
&38�ZLWK�D�PD[LPXP�FORFN�IUHTXHQF\�RI������*+]�ZLWK���&38�FRUHV��9DULRXV�LQWHUIDFHV�IDFLOLWDWH�LQWHJUDWLRQ��7KH�
,3&�RSHUDWHV�UHOLDEO\�DW�DPELHQW�WHPSHUDWXUHV�EHWZHHQ�����r�&�WR�����r�&�ZLWK�KXPLGLW\�RI���WR������0DQ\�RI�
WKH�DERYH�UHTXLUHPHQWV�DUH�DOUHDG\�PHW�E\�WKH�,3&��:KHQ�LQGLYLGXDO�DGMXVWPHQWV�ZHUH�QHFHVVDU\��VXFK�DV�WKH�
DGGLWLRQDO�DXGLR�RXWSXW��:HORWHF�UHVSRQGHG�TXLFNO\�DQG�ŴH[LEO\��%HFDXVH�LW�LV�LPSRUWDQW�IRU�XV�WR�EH�DEOH�WR�RIIHU�
the right communication solution for every application.

Communication Solutions for Smart City

7KH�DSSOLFDWLRQV�GHVFULEHG�DUH�MXVW�D�VPDOO�SDUW�RI�6PDUW�&LW\ŌV�ELJ�YLVLRQ��,Q�JHQHUDO��ZH�XQGHUVWDQG�WKH�WHUP�
WR�PHDQ�DOO�FRQFHSWV�WKDW�KHOS�PDNH�FLWLHV�PRUH�HIƓFLHQW��HFRORJLFDO�DQG�SURJUHVVLYH��)RU�WKLV�UHDVRQ��ZH�DOVR�
GHYHORS�VROXWLRQV�IRU�WUDIƓF�OLJKW�FRQWURO�V\VWHPV�DQG�SDUNLQJ�JXLGDQFH�V\VWHPV�DV�ZHOO�DV�IRU�SRLQW�RI�VDOH��326��
DSSOLFDWLRQV��7KDQNV�WR�RXU�NQRZ�KRZ�JDWKHUHG�RYHU�WKH�\HDUV�LQ�WKH�ƓHOG�RI�ZLUHOHVV�FRPPXQLFDWLRQ��ZH�RIIHU�QRW�
RQO\�WKH�ULJKW�FRPSRQHQWV�EXW�DOVR�FRPSOHWH�H[SHUW�DGYLFH��:KHQ�FKRRVLQJ�WKH�DSSURSULDWH�PRELOH�UDGLR�URXWHU�
RU�,3&V��IRU�H[DPSOH��WKH�GHFLVLRQ�IRU�WKH�ULJKW�DQWHQQD���EH�LW�IRU�PRELOH�RU�VWDWLRQDU\�DSSOLFDWLRQV���LV�D�NH\�IDFWRU�
WR�ŏVXFFHVVŐ�IRU�D�ZLUHOHVV�FRPPXQLFDWLRQ�DSSOLFDWLRQ��+HUH��XVHUV�EHQHƓW�IURP�RXU�PDQ\�\HDUV�RI�SUDFWLFDO�H[SH-
ULHQFH�LQ�WKH�ƓHOG�RI�FRPPXQLFDWLRQV��,98�LV�QRW�RQO\�FRQYLQFHG�E\�WKH�:HORWHF�SURGXFWV��EXW�DOVR�E\�RXU�VHUYLFH��
5HLQDUW]�LV�SOHDVHG��ő7KH�FRRSHUDWLRQ�LV�H[WUHPHO\�SOHDVDQW��7KH�FRPPLWPHQWV�PDGH�DUH�DEVROXWHO\�UHOLDEOH��7KH�
GHYLFHV�DUH�DYDLODEOH�RQ�VKRUW�QRWLFH�DQG�VHUYLFH�UHTXHVWV�DUH�DQVZHUHG�LQ�D�TXDOLƓHG�PDQQHU�

APPLICATIONS



&HUWLƓFDWLRQV��VXFK�DV�(&(�FHUWLƓFDWLRQ��DUH�WKH�HVVHQWLDO�WKLQJ�IRU�RSHUDWRUV�DQG�V\VWHP�LQWHJUDWRUV��HVSHFLDOO\�IRU�
WKH�RQ�WUDFN�VHFWRU��L�H��ZLWKLQ�EXVHV�DQG�WUDLQV��7KHVH�FHUWLƓFDWLRQV�SURYH�WKDW�WKH�SURGXFWV�DUH�VXLWDEOH�IRU�WKH�
FKDOOHQJLQJ�DSSOLFDWLRQ�LQ�WUDIƓF�YHKLFOHV��,Q�DGGLWLRQ�WR�WKH�YLEUDWLRQ�UHVLVWDQFH�RI�WKH�LQGLYLGXDO�FRPSRQHQWV��
WKH�WHPSHUDWXUH�UDQJH��WKH�HOHFWURPDJQHWLF�FRPSDWLELOLW\�DQG�RWKHU�WHFKQLFDO�GHWDLOV�DUH�H[DPLQHG��ZKLFK�DLP�DW�
the longevity and the robustness of the components.

:LWK�QXPHURXV�FXVWRPHU�DSSOLFDWLRQV�ERWK�LQ�EXVHV�DQG�WUDLQV�DV�ZHOO�DV�LQ�VWDWLRQDU\�DSSOLFDWLRQV��ZH�KDYH�D�
EURDG�SRUWIROLR�RI�FHUWLƓHG�/7(�URXWHUV�DQG�SXEOLF�WUDQVSRUW�DQWHQQDV�

,Q�DGGLWLRQ�WR�VRPH�őVWDQGDUGŏ�FHUWLƓFDWLRQV�VXFK�DV�WKH�&(�PDUN�RU�DSSURYDOV�IRU�GLIIHUHQW�FRXQWULHV�DQG�UHJLRQV��
WKHUH�DUH�WZR�PDLQ�WHVW�PDUNV�IRU�WKH�SXEOLF�WUDQVSRUW�VHFWRU��WKH�(&(�WHVW�PDUN�DQG�WKH�(1�������VWDQGDUG��2XU�
7.����URXWHUV�PHHW�DOO�WKH�UHTXLUHPHQWV�IRU�WKH�FKDOOHQJLQJ�XVH�LQ�RQ�WUDFN�DSSOLFDWLRQV��ZKLFK�ZH�XQGHUOLQH�
ZLWK�WKH�UHOHYDQW�FHUWLƓFDWLRQV�

CERTIFICATIONS
ECE test mark
7KH�(&(�FHUWLƓFDWLRQ�PDUN��DOVR�NQRZQ�DV�(�PDUN��DJUHHG�E\� WKH�(FRQRPLF�&RPPLVVLRQ� IRU�(XURSH� �(&(�� LV�D�
FHUWLƓFDWLRQ�RI�FRPSRQHQWV�DQG�DVVHPEOLHV�RI�PRWRU�YHKLFOHV��&RQWUROOHU�DQG�FRPPXQLFDWLRQ�KDUGZDUH�PXVW�
PHHW�WKH�VSHFLƓF�QHHGV�RI�PRELOH�DSSOLFDWLRQV��6WURQJ�DQG�FRQVLVWHQW�YLEUDWLRQV��YROWDJH�ŴXFWXDWLRQV�RU�H[WUHPH�
WHPSHUDWXUH�ŴXFWXDWLRQV�PDNH�WKH�XVH�RI�HOHFWURQLF�FRPSRQHQWV�GLIƓFXOW��2QO\�UREXVW�GHYLFHV�VXFK�DV�WKH�7.����
5RXWHU�FDQ�EH�XVHG�KHUH��7R�HQVXUH�WKH�VXLWDELOLW\��WKH�URXWHU�UHFHLYHG�WKH�(&(�FHUWLƓFDWLRQ�

EN50121-3-2 & EN50155
,Q� UDLO� YHKLFOHV�� WKH� VWUHVVHV� RI� WKH� LQGLYLGXDO� FRPSRQHQWV� DUH� HYHQ� KLJKHU� ZKLOH� ƓUH� SURWHFWLRQ� UHJXODWLRQV�
PXVW�DOVR�EH�FRPSOLHG�ZLWK��,Q�RUGHU�WR�PHHW�WKHVH�UHTXLUHPHQWV��HTXLSPHQW�XVHG�LQ�UDLO�YHKLFOHV�PXVW�FRPSO\��
DPRQJ�RWKHUV��ZLWK�WKH�(1�������VWDQGDUG��6RPH�PRGHOV�RI�WKH�7.����VHULHV�KDYH�WKHUHIRUH�XQGHUJRQH�H[WHQ-
sive testing to prove their suitability for rolling stock.



CELLULAR CHARACTERISTICS

Chipsatz &LQWHULRQ�3/6��(
Frequency GSM/GPRS �����������0+]

Frequency UMTS ������������������0+]
Frequency LTE �������������������������������0+]

Frequency bands LTE ��������������
Authentication &+$3���3$3���06�&+$3���06�&+$3�

Cellular antenna connector �[�60$��I�

APN functions
$31��$FFHVV�3RLQW�1DPH���93'1��9LUWXDO�3ULYDWH�'LDOXS�

1HWZRUN��,3�931�RI�WKH�QHWZRUN�RSHUDWRU�
Dial On Demand $OZD\V�RQOLQH�RU�GLDO��606�RU�ORFDO�GDWD�WUDQVIHU

SMS functions 5HERRW�DQG�6WDWXV�606
SIM card slots �

7KH�7.����VHULHV�URXWHUV�DUH�DYDLODEOH�LQ�ERWK�/7(�DQG�8076�YHUVLRQV��:LWK�/7(��WKH�IRXUWK�
JHQHUDWLRQ�PRELOH�VWDQGDUG��\RX�FDQ�DFKLHYH�KLJKHU�VSHHGV�DQG�ORZHU�ODWHQFLHV��+RZHYHU��
WKH�PRUH� LPSRUWDQW� WKLQJ� LV� WKH�EHWWHU�QHWZRUN� FRYHUDJH�� HVSHFLDOO\� LQ� UXUDO� DUHDV��E\� WKH�
SURYLGHUV��7KH�XVH�RI�GLYHUVLW\�RU�0,02�DQWHQQDV�DOVR�HQVXUHV�EHWWHU�UHFHSWLRQ�DQG�KLJKHU�
data throughput rates.
$OO�URXWHUV�DUH�GRZQZDUG�FRPSDWLEOH�WR�WKH�PRELOH�UDGLR�VWDQGDUG��7KXV��WKH�/7(����*�YDULDQW�
VXSSRUWV��*��+63$����+683$��+6'3$��8076��DQG��*��('*(��*356��*60���,I�WKH�QHWZRUN�ZLWK�
WKH�KLJKHVW�VWDQGDUG�LV�QRW�DYDLODEOH�RU�WKH�UHFHSWLRQ�LV�WRR�ZHDN��WKH�V\VWHP�DXWRPDWLFDOO\�
VZLWFKHV�WR�WKH�QH[W�EHVW�QHWZRUN�

Higher availability through Dual-SIM
:LWK�WZR�6,0�FDUGV�IURP�GLIIHUHQW�PRELOH�VHUYLFH�SURYLGHUV��\RX�FDQ�LQFUHDVH�WKH�DYDLODELOLW\�
RI�\RXU�DSSOLFDWLRQ��:KHQ�D�SURYLGHUŌV�QHWZRUN�EHFRPHV�XQDYDLODEOH�� WKH�URXWHU�DXWRPDWL-
FDOO\�VZLWFKHV�WR�DQRWKHU�QHWZRUN�XVLQJ�WKH�VHFRQG�6,0�FDUG��9HKLFOHV�WKDW�UHTXLUH�D�FKDQJH�
IURP�RQH�FHOO�WR�DQRWKHU��URDPLQJ���WKHUHIRUH�EHQHƓW�IURP�GXDO�6,0��%XW�HYHQ�LQ�UXUDO�DUHDV�
ZLWK�OHVV�QHWZRUN�FRYHUDJH��WKH�XVH�RI�D�GXDO�6,0�/7(�URXWHU�LQFUHDVHV�DYDLODELOLW\�

Dual APN - Separation of Data
7ZR�YLUWXDO�QHWZRUNV�ZLWKLQ�WKH�PRELOH�QHWZRUN��HDFK�ZLWK�LWV�RZQ�,3�DGGUHVV�VSDFH�FDQ�EH�D�
VHSDUDWLRQ�RI�GLIIHUHQW�GDWD��'XDO�$31�VLJQLƓFDQWO\�LQFUHDVHV�VHFXULW\�ZKHQ�FRPPXQLFDWLQJ�
ZLWK�PXOWLSOH�XVHUV�YLD�D�URXWHU��)RU�H[DPSOH��WKH�RSHUDWRU�RI�D�SDVVHQJHU�LQIRUPDWLRQ�V\VWHP�
FDQ�DFFHVV�WKLV�V\VWHP�H[FOXVLYHO\��HYHQ�LI� IXUWKHU�DSSOLFDWLRQV�VXFK�DV�WLFNHWLQJ�V\VWHPV�RU�
video surveillance systems are connected to the router.

4G LTE

�7KH�7.����/7(�URXWHUV�DUH�DOVR�DYDLODEOH�ZLWK�RWKHU�PRELOH�PRGXOHV�IRU�ZRUOGZLGH�XVH



Data Transfer at the Depot
7KH�7.����URXWHUV�DUH�/7(�URXWHUV�WKDW�DUH�XVHG�LQ�EXVHV�IRU�GLIIHUHQW�SXUSRVHV��,Q�DGGLWLRQ�WR�WKH�/7(�LQWHUIDFH��WKH�
URXWHUV�DOVR�KDYH�D�:/$1�DFFHVV�SRLQW��ZKLFK�DOORZV�PDLQWHQDQFH�SHUVRQQHO�WR�DFFHVV�WKH�FRQQHFWHG�,7�GHYLFHV��
7KLV�PHDQV��D�GDWD�WUDQVIHU�DW�WKH�EXV�GHSRW�FDQ�EH�FDUULHG�RXW��)RU�H[DPSOH��WKH�FRQWHQWV�RI�WKH�LQIRWDLQPHQW�
V\VWHP�FDQ�EH�XSORDGHG�DW�QLJKW�DW�WKH�EXV�GHSRW�YLD�WKH�:/$1�LQWHUIDFH�ZLWKRXW�WDNLQJ�XS�WKH�GDWD�YROXPH�RI�
WKH�6,0�FDUG�

IEEE 802.11b/g/n
7KH�/7(�:,),�URXWHUV�VXSSRUW�WKH�:,),�VWDQGDUG�,(((�������E���J���Q�ZLWK�:3$��HQFU\SWLRQ�DQG�FDQ�EH�RSHUDWHG�
DV�D�:,),�FOLHQW�RU�:,),�DFFHVV�SRLQW��,Q�FOLHQW�PRGH��WKH�URXWHU�FDQ�GLDO�LQWR�WKH�LQWHUQHW�YLD�D�:,),�DFFHVV�SRLQW��
LQ�ZKLFK�FDVH�WKH�/7(�PRELOH�FRQQHFWLRQ�FDQ�EH�XVHG�DV�D�EDFNXS�OLQN��8VHG�DV�D�:,),�DFFHVV�SRLQW��WKH�URXWHU�FDQ�
EH�FRQQHFWHG�WR�WKH�:$1�QHWZRUN�YLD�/7(�RU�ZLUHG�

WI-FI
Positioning Systems
)RU�VRPH�DSSOLFDWLRQV��D�SUHFLVH�SRVLWLRQ�RI�WKH�YHKLFOH�LV�QHHGHG��)RU�
H[DPSOH��D�VHOI�VXIƓFLHQW�SDVVHQJHU�FRXQW�UHTXLUHV�WKH�SRVLWLRQ�GDWD�
in order to allocate the number of passengers to or from the individual 
VWRSV��7KH�*36�VLJQDO�FDQ�DOVR�EH�XVHG�WR�FUHDWH�DQ�DFFXUDWH�WLPHVWDPS��
6RPH�PRGHOV�RI�WKH�7.����VHULHV�WKHUHIRUH�KDYH�D�*36�FKLSVHW�

,Q�DGGLWLRQ��WKH�VR�FDOOHG�GHDG�UHFNRQLQJ�FDQ�EH�XVHG�ZKHQ�WKH�*36�
UHFHSWLRQ�IDLOV��IRU�H[DPSOH�LQ�WXQQHOV�RU�XQGHU�URRIV��$Q�DFFHOHUDWLRQ�
VHQVRU�RQ�WKH�*36�PRGXOH�DQG�WKH�ODVW�NQRZQ�*36�SRVLWLRQ�DUH�XVHG�
to calculate the current location of the vehicle. This is a decisive advan-
WDJH��HVSHFLDOO\�LQ�GHQVHO\�EXLOW�XS�ODUJH�FLWLHV�DV�LW�HQVXUHV�SUHFLVH�GH-
termination of the coordinates of the vehicle. The two maps show the 
differences in a densely built-up city. In the picture on the left you can 
VHH�WKH�SRVLWLRQLQJ�YLD�D�QRUPDO�*36�FKLSVHW�ZLWKRXW�GHDG�UHFNRQLQJ��
ZKLOH�LQ�WKH�SLFWXUH�RQ�WKH�ULJKW��WKH�SRVLWLRQLQJ�ZLWK�GHDG�UHFNRQLQJ�
LV�PXFK�PRUH�DFFXUDWH��VLQFH�QRW�RQO\�WKH�*36�VLJQDO�LV�XVHG�

GPS

WI-FI CHARACTERISTICS

IEEE 802.11b ���0ESV
IEEE 802.11g ���0ESV
IEEE 802.11n ����0ESV
IEEE 802.11i :3$���:3$����7.,3���36.���$(6���&&03

WEP ���ELW�������ELW�HQFU\SWLRQ
Access Point Modus Yes

Client Modus Yes

Antenna connector �[�5HYHUVH�3RODULW\�60$��I�

2KQH�'HDG5HFNRQLQJ
%LOG��k2SHQ6WUHHW0DS

0LW�'HDG5HFNRQLQJ
%LOG��k2SHQ6WUHHW0DS



INTERFACES

OTHER INTERFACES

Console Port �[�5-���&RQVROH�3RUW��56�����
I/Os �[�'LJLWDO�,QSXW���[�5HOD\�2XWSXW

SERIAL INTERFACES

Amount �
Type 56������56����

Serial interface 7;'��5;'��*1'�
A(RS-485+), B(RS-485-) &OLHQW

Connector 7HUPLQDO�EORFNV���SLQ��P�
Baud rate ��������������ESV

Additional protocols
7UDQVSDUHQW�7&3���9LUWXDO�&20�� 

0RGEXV�7&3���578��,(&������������������

ETHERNET INTERFACES

Connectors �[�5-���3RUW�������7;��WKHUHRI����:$1�
WAN-Port ��3RUW��5-���

VLAN GRW�T

Ethernet Connectivity
The Ethernet interfaces are used to connect different subsystems in buses. These can be; e.g. 
FDPHUDV�� WLFNHWLQJ� V\VWHPV�� RQ�ERDUG� FRPSXWHUV� RU� LQIRWDLQPHQW� VROXWLRQV�� ,Q� WKH� IXWXUH��
(WKHUQHW�FRQQHFWLYLW\�LQ�EXVHV�ZLOO�EHFRPH�PRUH�DQG�PRUH�LPSRUWDQW�GXH�WR�(1�������DQG�
WKH�UHVXOWLQJ�FRPPXQLFDWLRQ�FRQFHSWV�OLNH�,7[37�RU�9'9�����
7KH�7.����/7(�5RXWHU�LV�DYDLODEOH�LQ�GLIIHUHQW�KDUGZDUH�YHUVLRQV��)RU�VPDOOHU�DSSOLFDWLRQV��WKH�
YHUVLRQ�ZLWK�WZR�(WKHUQHW�SRUWV�LV�FRPPRQO\�VXIƓFLHQW��)RU�DSSOLFDWLRQV�WKDW�UHTXLUH�KLJKHU�
FRQQHFWLYLW\��WKH�YHUVLRQ�ZLWK�LQWHJUDWHG���SRUW�(WKHUQHW�VZLWFK�LV�SURYLGHG��,Q�DOO�YHUVLRQV��WKH�
SRUWV�DUH�GHVLJQHG�DV�)DVW�(WKHUQHW�5-���

Serial Interfaces
2OGHU��H[LVWLQJ�FRPSRQHQWV�FDQ�EH�FRQQHFWHG�YLD�WKH�VHULDO�56�����RU�56�����LQWHUIDFH��7KLV�
DOORZV�H[LVWLQJ�GHYLFHV�WR�FRQWLQXH�WR�XVH�DQG�LQFUHDVH�WKH�FRVW�RI�UHWURƓWWLQJ�

Digital Inputs and Outputs
2WKHU�LQWHUIDFHV�LQFOXGH�D�GLJLWDO�LQSXW�DQG�D�UHOD\�RXWSXW��)RU�H[DPSOH��ZLWK�WKH�UHOD\�RXWSXW��
WKH�KHDWLQJ�V\VWHPV��DLU�FRQGLWLRQHUV�RU�RWKHU�GHYLFHV�LQVLGH�WKH�EXV�FDQ�EH�WXUQHG�RQ�DW�WKH�
GHSRW�YLD�D�UHPRWH�DFFHVV�HYHQ�EHIRUH�RSHUDWLRQ��7KHUHIRUH��WKH�WUDQVSRUW�YHKLFOHV�DUH�UHDG\�
before the route starts. 

9LD�606�FRPPDQGV�RU�LQWHJUDWHG�ORJLF�ZLWKLQ�WKH�URXWHU��WKH�GLJLWDO�RXWSXW�FDQ�EH�FRQWUROOHG�
DFFRUGLQJO\��6HQVRUV��VXFK�DV�D�GRRU�VHQVRU��FDQ�EH�FRQQHFWHG�YLD�WKH�GLJLWDO�LQSXW��7KH�VHULDO�
LQWHUIDFH�FDQ�DOVR�EH�XVHG�WR�LQWHJUDWH�DGGLWLRQDO�VHQVRUV�RU�,�2�



6WDEOH�931� FRQQHFWLRQV� DUH� YHU\�KLJK� LQ� WKH� FDWDORJ�RI� UHTXLUHPHQWV�RI�PRVW�SXEOLF� WUDQVSRUW� FRPSDQLHV�RU�
VLPLODU��,Q�WKH�GHWDLOV��KRZHYHU��WKH�UHTXLUHPHQWV�GLIIHU��7KH�7.����VHULHV�KDV�PDQ\�931�RSWLRQV�DQG�WKXV�DGDSWV�
perfectly to your IT concept.

OpenVPN
2SHQ931� LV�D� IUHH�VRIWZDUH� IRU�EXLOGLQJ�D�9LUWXDO�3ULYDWH�1HWZRUN� �931��YLD�DQ�HQFU\SWHG�7/6�FRQQHFWLRQ��)RU�
HQFU\SWLRQ��WKH�OLEUDU\�2SHQ66/�LV�XVHG��2SHQ931�XVHV�HLWKHU�8'3�RU�7&3�IRU�GDWD�WUDQVSRUW�

VPN
IPsec
7KH�7.����/7(�URXWHUV�VXSSRUW�,QWHUQHW�3URWRFRO�6HFXULW\��,3VHF��VLWH�WR�VLWH�931�DQG�,QWHUQHW�.H\�([FKDQJH��,.(��
SURWRFROV�LQ�WKH�,.(Y��	�,.(Y��YHUVLRQV�

Dynamic Multipoint VPN (DMVPN)
:LWK�'\QDPLF�0XOWLSRLQW�931��'0931���\RX�FDQ�FUHDWH�VFDODEOH�,3VHF�9LUWXDO�3ULYDWH�1HWZRUNV��931V��ZLWK�FHQ-
WUDOL]HG�DUFKLWHFWXUH��,Q�ODUJH�QHWZRUNV��\RX�FDQ�DOVR�VLJQLƓFDQWO\�VLPSOLI\�WKH�LPSOHPHQWDWLRQ�DQG�LWV�DGPLQLV-
tration.



NETWORK CHARACTERISTICS

Routing 6WDWLF�URXWHV�DQG�G\QDPLF�URXWHV�ZLWK�5,3�RU�263)
Network protocols ,&03��7&3��,3��8'3��'+&3��6173��'16��+773��+7736��7HOQHW��$53��9553��333��66+

Connection inspection 333�/&3�(FKR���,&03�.HHS�$OLYH���,3�6/$���WUDFNLQJ�IRU�FKHFNLQJ�FRQQHFWLRQV
NAT and PAT 1HWZRUN�$GGUHVV�7UDQVODWLRQ��1$7����3RUW�$GGUHVV�7UDQVODWLRQ��3$7�

DDNS (DynDNS) 6XSSRUWV�'\QDPLF�'16
VRRP Automatically switch to slave router if the master router fails

IPsec 7XQQHO�PRGH��7UDQVSRUW�PRGH��'0931
OpenVPN 6HUYHU�DQG�&OLHQW

GRE 3RLQW�WR�3RLQW��*5(�RYHU�,36HF��*5(�QHWZRUN�WR�QHWZRUN��*5(�,3�WR�,3
VPN authentication 3UHVKDUHG�NH\��GLJLWDO�FHUWLƓFDWHV

Firewall 6WDWHIXO�3DFNHW�,QVSHFWLRQ��63,���$&/V
Access control $&/V��5$',86��7$&$&6���/'$3
Realtime clock �173�6HUYHU���173�&OLHQW

Firewall
7KH�7.����VHULHV�KDV�D�EXLOW�LQ�ƓUHZDOO�ZLWK�KLJK�VHFXULW\� UHTXLUHPHQWV�� ,Q�DGGLWLRQ� WR�6WDWHIXO�
SDFNHW�LQVSHFWLRQ��63,���WKH�URXWHU�DOVR�VXSSRUWV�DFFHVV�FRQWURO�OLVWV��LQWUXVLRQ�SURWHFWLRQ�,3���0$&�
binding and much more.

Authentication, Authorization and Accounting (AAA)
Highest security with intelligent AAA management. The device is able to use local and server-based 
$$$�VROXWLRQV�VXFK�DV�7$&$&6����5$',86�DQG�PRUH�IRU�DXWKHQWLFDWLRQ�

1H[W�*HQHUDWLRQ�(QFU\SWLRQ�LQFRUSRUDWHV�WKH�EHVW�FU\SWRJUDSKLF�DOJRULWKPV�LQ�VHFXULW\�DQG�VFDODEL-
OLW\�WKDW�FDQ�EH�LPSOHPHQWHG�WRGD\�WR�HQVXUH�QHWZRUN�VHFXULW\�RYHU�WKH�QH[W�IHZ�\HDUV��7/6����ZLWK�
3)6��$(6������$(6������,.(Y���DQG�6+$����SURYLGH�WKH�/7(�7.����VHULHV�5RXWHU�ZLWK�WKH�VWURQJHVW�
security standards for IT infrastructures.

SECURITY

CRYPTOGRAPHY

Algorithm Function Type

SHA-256 Integrity 1H[W�*HQHUDWLRQ�(QFU\SWLRQ
SHA-384 Integrity 1H[W�*HQHUDWLRQ�(QFU\SWLRQ
SHA-512 Integrity 1H[W�*HQHUDWLRQ�(QFU\SWLRQ

HMAC-SHA-256 Integrity 1H[W�*HQHUDWLRQ�(QFU\SWLRQ
EDCH-384 .H\�H[FKDQJH� 1H[W�*HQHUDWLRQ�(QFU\SWLRQ



DEPLOYMENT SERVICE 
SMART EMS

Central commissioning and administration of routers
'R�\RX�ZDQW�WR�GHSOR\�LQGXVWULDO�URXWHUV�LQ�D�ODUJH�QXPEHU�RI�UHPRWH�ORFDWLRQV"�+RZ�VKRXOG�WKH�LQLWLDO�FRQƓJXUD-
WLRQ�EH�LQVWDOOHG�RQ�WKH�URXWHUV"�:KDW�KDSSHQV�LI�WKH�GHYLFHV�QHHG�D�QHZ�FRQƓJXUDWLRQ�RU�ƓUPZDUH"�&RQƓJXULQJ
DOO�GHYLFHV�LQGLYLGXDOO\�RQ�WKH�VSRW�LV�QRW�DQ�HIƓFLHQW�RSWLRQ�
$�TXLFN�UHDFWLRQ�LQ�FDVH�RI�D�VHFXULW\�FULWLFDO�ƓUPZDUH�XSGDWH�LV�DOVR�LPSRUWDQW�LQ�RUGHU�WR�EH�DEOH�WR�GHDO�ZLWK
VHFXULW\�LQFLGHQWV�TXLFNO\�DQG�HIIHFWLYHO\��7KLV�LV�ZKHUH�WKH�:HORWHF�60$57�(06�FRPHV�WRJHWKHU�ZLWK�WKH�7.����
routers.

7KH�:HORWHF�60$57�(06�LV�D�SURYLVLRQLQJ�DQG�PDQDJHPHQW�V\VWHP�IRU�DOO�7.����URXWHUV��7KH�60$57�(06�HQ-
DEOHV�VHFXUH�UROO�RXW�DQG�FHQWUDO�PDLQWHQDQFH�RI�7.����URXWHUV��&RQƓJXUDWLRQ�DQG�PDLQWHQDQFH�RI�WKH�GHYLFHV�
on site is no longer necessary.

All Advantages at a glance:

Ř� 5HGXFHV�FRVWV�IRU�RQ�VLWH�LQVWDOODWLRQ��PDLQWHQDQFH�DQG�VHUYLFH
Ř� 1R�RQ�VLWH�FRQƓJXUDWLRQ�UHTXLUHG
Ř� $XWRPDWLF�DQG�VHFXUH�UROO�RXW�RI�ƓUPZDUH�XSGDWHV
Ř� 7HPSODWH�EDVHG�FRQƓJXUDWLRQ�RI�URXWHUV

  Service Plus

We make your rollout even as easy as possible. The router only needs to be
connected to an antenna. we do the rest for you!

Ř� 'HOLYHU\�RI�SUH�FRQƓJXUHG�URXWHUV
Ř� (TXLSSLQJ�ZLWK�6,0�FDUG
Ř� Bundeling with antenna and power supply
Ř� *HQHUDWLRQ�RI�FXVWRPHU�VSHFLƓF�ODEHOV�ZLWK�DGGLWLRQDO�LQIRUPDWLRQ
Ř� )OH[LEOH�ZDUUDQW\�H[WHQVLRQ
Ř� Generation of electronic delivery notes
Ř� ([WHQGHG�VXSSRUW�IRU�VHWXS�DQG�FRQƓJXUDWLRQ
Ř� Antenna training

WELOTEC
SMART EMS

FIRMWARE &
CONFIGURATION

BSI CONFORM
END-TO -END
ENCRYPT ION

SECURE TLS1.2
CONNECTION

TK800
SMART CITY
ROUTER

REGISTRATION VIA  
IMEI NUMBER

Ř� User-friendly web interface
Ř� ,PSRUW�RI�URXWHU�FRQƓJXUDWLRQV
Ř� )OH[LEOH�YDULDEOHV�SHU�GHYLFH
Ř� Import of router variables per device



interface loopback 1

 ip address 127.0.0.1 255.0.0.0

!

!

interface fastethernet 0/1

 track 12-state

 ip adress dhcp

!

!

!

interface vlan 1

 ip address 192.168.3.1 255.255.255.0

!

interface vlan 1

 ip address 192.168.2.1 255.255.255.0

!

! 

!

interface fastethernet 0/1

!

interface fastethernet 1/1

 switchport access vlan 2

!

interface fastethernet 1/2

 switchport access vlan 2

!

interface fastethernet 1/3

!

interface fastethernet 1/4

!

SOFTWARE $Q�LQWXLWLYH�ZHE�LQWHUIDFH�LV�DYDLODEOH�IRU�FRQƓJXULQJ�WKH�7.����URXWHUV�
1HWZRUN�DGPLQLVWUDWRUV��RQ�WKH�RWKHU�KDQG��XVXDOO\�SUHIHU�WKH�WH[W�ƓOH�EDVHG
FRQƓJXUDWLRQ�LQ�WKH�&/,��FRPPDQG�OLQH�LQWHUIDFH���7KH�&/,�RI�WKH�7.����VHULHV
PDNHV�H[SHULHQFHG�QHWZRUN�DGPLQLVWUDWRUV�LPPHGLDWHO\�IHHO�DW�KRPH�
�DGPLQ�ORYH�FOL�FRQƓJ�
�DGPLQ�ORYH�FOL�FRQƓJ

Ř� Webbrowser
Ř� &/,��7HOQHW��66+�DQG�6HULDO�3RUW�
Ř� 'HSOR\PHQW�6HUYLFH���60$57�(06

Fully IPv6 compatible
/DUJH�SURMHFWV�PXVW�KDYH� LQYHVWPHQW� VHFXULW\��7R�HQVXUH� IXWXUH� VHFXULW\��ZH�
KDYH�LPSOHPHQWHG�WKH�ƓUVW�IXOO�,3Y��LPSOHPHQWDWLRQ�LQ�WKH�ƓHOG�LQ�FRRSHUDW�
ion with the major mobile network operators and a module manufacturer. The 
UHVXOW�RI�WKHVH�HIIRUWV�LV�DQ�,3Y��URXWHU�YLD�/7(�LQFOXGLQJ�6/$$&��'+&3Y��DQG�
'+&3Y��3'�LV�VXSSRUWHG�

Python applications 
8VHU�VSHFLƓF�VFULSWV�FDQ�EH�VWRUHG�LQ�WKH�7.����5RXWHU�WR�HQDEOH�VLJQDO�SURFHV-
VLQJ�LQ�WKH�URXWHU��)RU�H[DPSOH��GDWD�IURP�D�SDVVHQJHU�FRXQWLQJ�VHQVRU�FDQ�EH�
DFTXLUHG�YLD�WKH�VHULDO�LQWHUIDFH��ZULWWHQ�WR�D�FVY�ƓOH�WRJHWKHU�ZLWK�WKH�*36�V\V-
WHP�SRVLWLRQ�GDWD��DQG�WKLV�FVY�ƓOH�FDQ�WKHQ�EH�VHQW�WR�D�VHUYHU�YLD�)73�YLD�WKH�
/7(�QHWZRUN��:LWK�WKH�GHYHORSPHQW�HQYLURQPHQW��\RX�FDQ�HDVLO\�LPSOHPHQW�
WKH�SUH�SURFHVVLQJ�RI�VLJQDOV�LQ�WKH�ƓHOG��WKH�VR�FDOOHG�('*(�FRPSXWLQJ��DQG�
thus enable simple standalone applications without the need for a controller 
or the like. 

SOFTWARE EIGENSCHAFTEN

:HEEURZVHU��7HOQHW��66+�XQG�6HULDO�3RUW��'6����0DQDJHPHQW�6RIWZDUH
Updates :HEEURZVHU��6HULDO�3RUW��7)73��)73��60$57�(06�0DQDJHPHQW�6RIWZDUH

ERWEITERTE FUNKTIONEN

Watchdog Software and Hardware Watchdog

LED /('�GLVSOD\�IRU�VLJQDO�VWUHQJWK����6WDWXV�/('V��32:(5��67$786��:$51��(5525��0RGHP���[�6,0��931

Connection and application supervision 
+LJK�DYDLODELOLW\�RI� WKH�FRQQHFWLRQ�DQG� WKXV�DOVR� WKH� UHOLDELOLW\�RI� WKH�DSSOLFDWLRQ� LV�JXDUDQWHHG�E\�H[WHQGHG�
ZDWFKGRJ��FRQQHFWLRQ�DQG�DSSOLFDWLRQ�PRQLWRULQJ�IXQFWLRQV�

Ř� Embedded hardware watchdog for automatic system recovery in case of errors
Ř� 333�/D\HU�'HWHFWLRQ���&KHFNLQJ�WKH�PRELOH�SKRQH�FRQQHFWLRQ
Ř� 1HWZRUN�6FDQ��,&03����,QWHUQHW�DQG�1HWZRUN�&RQQHFWLRQ�6FDQ
Ř� 931�WXQQHO�YHULƓFDWLRQ�IRU�D�UHOLDEOH�931�FRQQHFWLRQ
Ř� 931�7XQQHO�(QG�WR�(QG�0RQLWRULQJ��,&03����)RU�YHULI\LQJ�WKH�GDWD�FRQQHFWLRQ�LQ�WKH�931�WXQQHO
Ř� Functions and interfaces can be switched off to harden the system



HARDWARE

PHYSICAL CHARACTERISTICS

Housing Material 0HWDO
,3��

���[�������[�������PP
Weight ����J

Mounting ',1�UDLO

ENVIROMENTAL CONDITIONS

Operating Temperatur Range ����������r&
Storage Temperature Range ����������r&

Humidity ����������QRQ�FRQGHQVLQJ
Shock ,(&�����������

Free Fall ,(&�����������

Vibration
',1�(1��������&DWHJRU\����&ODVV�%��,(&�

���������
Fire Protection ',1�(1���������FRQIRUP

EMC CHARACTERISTICS

EMC
(&(�5���$QQH[���������
(1���������(1����������

ESD (1������������/HYHO��
Over-voltage protection (1������������/HYHO��

EFT (1������������/HYHO��
RF (1������������/HYHO��
RC (1������������/HYHO��

Steamed
oscillation strength

(1�������������/HYHO��

SUPPLY VOLTAGE

Supply Voltage ��������9�'&
Connector &RQQHFWLRQ�WHUPLQDOV���SROH��P�

Power Consumption Standby ����:
Power Consumption active ����:

Rugged Metal Housing
$FFRUGLQJ�WR�\RXU�LQGXVWULDO�UHTXLUHPHQWV��WKH�HOHFWURQLFV�DUH�EXLOW�LQWR�KLJK�TXDOLW\�PHWDO
KRXVLQJV�LQ�RUGHU�WR�HIIHFWLYHO\�SURWHFW�WKH�GHYLFHV�IURP�H[WHUQDO�LQŴXHQFHV��7KH�RSHUDWLQJ
WHPSHUDWXUH�UDQJH�IURP����r&�WR����r&�DOORZV�XVH�LQ�GHPDQGLQJ�DQG�KDUVK�HQYLURQPHQWV�
7KH�7.����LV�DOVR�KLJKO\�HOHFWURPDJQHWLF�FRPSDWLEOH�WR�(1���������PDNLQJ�LW�LGHDO�IRU�XVH
LQ�FKDOOHQJLQJ�LQGXVWULDO�HQYLURQPHQWV��7KH�/7(�URXWHU�KDV�D�',1�UDLO�PRXQWLQJ�EUDFNHW�RQ�WKH
rear for mounting in the control cabinet. 

High MTBF Times
6SHFLDOO\�VHOHFWHG�FRPSRQHQWV�DQG�HIIHFWLYH�WKHUPDO�PDQDJHPHQW�HQDEOH�ORQJ�07%)��0HDQ�
7LPH�%HWZHHQ�)DLOXUHV��WLPHV�LQ�WKH�ƓHOG�DQG�D�ORQJ�VHUYLFH�OLIH��WKXV�JXDUDQWHHLQJ�KLJKHU�
reliability and low maintenance costs.
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DIMENSIONS MODEL OVERVIEW

Further Routers of the TK800 Series 
7KH�7.����URXWHUV�DUH�DYDLODEOH�LQ�PDQ\�RWKHU�YHUVLRQV�IRU�ZRUOGZLGH�XVH��7KLV�OLVW�JLYHV�\RX�DQ�RYHUYLHZ�RI�WKH�SRVVLEOH�YDULDQWV��3XUH�:$1�URXWHUV�DUH�
also possible.

3HQGLQJ

Router for Smart City

MODEL
ETHERNET 

PORTS
WLAN RS232 RS485 GPS CELLULAR REGION VERSION LTE BAND CERT IFICAT ION

TK812L � LTE EU 6WDQGDUG�9HUVLRQ ���������� &(��(�0DUN
TK815L-EXW � [ [ [ LTE EU 6WDQGDUG�9HUVLRQ ���������� &(��(�0DUN
TK815L-EX0 � [ [ LTE EU 6WDQGDUG�9HUVLRQ ���������� &(��(�0DUN
TK815L-EGW � [ [ [ [ LTE EU 6WDQGDUG�9HUVLRQ ���������� &(��(�0DUN
TK872L � LTE EU ,3Y��9HUVLRQ ���������� &(
TK875L-EXW � [ [ [ LTE EU ,3Y��9HUVLRQ ���������� &(
TK875L-EX0 � [ [ LTE EU ,3Y��9HUVLRQ ���������� &(
TK875L-EGW � [ [ [ [ LTE EU ,3Y��9HUVLRQ ���������� &(
TK882L � LTE Global ([SRUW�9HUVLRQ ���������������� &(
TK885L-EXW � [ [ [ LTE Global ([SRUW�9HUVLRQ ���������������� &(��5&0��$XVWUDOLHQ�
TK885L-EX0 � [ [ LTE Global ([SRUW�9HUVLRQ ���������������� &(��5&0��$XVWUDOLHQ�
TK885L-EGW � [ [ [ [ LTE Global ([SRUW�9HUVLRQ ����������������

MODEL
ETHERNET 

PORTS
WLAN RS232 RS485 GPS CELLULAR REGION LTE BAND CERT IFICAT ION

TK802U � 8076 EU - &(��(�0DUN
TK805W-EXW � [ [ [ - Global - &(��8/��)&&��F8/��,&
TK805W-EX0 � [ [ - Global - &(��8/��)&&��F8/��,&
TK822L � LTE &KLQD ��������������������� &&&
TK825L-EXW � [ [ [ LTE &KLQD ��������������������� &&&
TK825L-EX0 � [ [ LTE &KLQD ��������������������� &&&
TK825L-EGW � [ [ [ [ LTE &KLQD ��������������������� &&&
TK832L � LTE 86$��$7	7���&DQDGD �������� 8/��)&&
TK835L-EXW � [ [ [ LTE 86$��$7	7���&DQDGD �������� 8/��)&&
TK835L-EX0 � [ [ LTE 86$��$7	7���&DQDGD �������� 8/��)&&
TK835L-EGW � [ [ [ [ LTE 86$��$7	7���&DQDGD �������� 8/��)&&
TK842L � LTE 86$��9HUL]RQ� - 8/��)&&
TK845L-EXW � [ [ [ LTE 86$��9HUL]RQ� - 8/��)&&
TK845L-EX0 � [ [ LTE 86$��9HUL]RQ� - 8/��)&&
TK845L-EGW � [ [ [ [ LTE 86$��9HUL]RQ� - 8/��)&&



ANTENNAS

Smart City Antennas
5DGLR�WHFKQRORJ\�LV�MXVW�DV�JRRG�DV�WKH�DQWHQQD�WKDW�UHFHLYHV�RU�WUDQVPLWV�WKH�UDGLR�VLJQDOV��
,Q�PDQ\�FDVHV��WKH�DQWHQQD�WHFKQRORJ\�LV�QHJOHFWHG�DQG�ZRXOG�EH�FRQVLGHUHG�DW�D�ODWHU�VWDJH�
during the project planning.

1RZDGD\V��SXEOLF�WUDQVSRUW�FRPSDQLHV�DUH�IDFHG�ZLWK�YHU\�VSHFLƓF�FKDOOHQJHV��WKH\�KDYH�WR�
GHDO�ZLWK�D�ODUJHU�YROXPH�RI�SDVVHQJHUV��LPSURYH�WKH�HIƓFLHQF\�DQG�VDIHW\�RI�WKH�V\VWHP�DQG�
reduce operating costs - all with fewer and fewer resources.

$� UHOLDEOH� ZLUHOHVV� QHWZRUN� WKDW� VXSSRUWV� GDWD�� YRLFH� DQG� YLGHR� WUDQVPLVVLRQ� SURYLGHV� DQ�
HIIHFWLYH� VROXWLRQ��5REXVW�DQWHQQDV�DUH�HVVHQWLDO� FRPSRQHQWV� LQ� WKLV�QHWZRUN�DUFKLWHFWXUH��
$QWHQQD�WHFKQRORJLHV�DUH�GHVLJQHG�WR�VLJQLƓFDQWO\�LQFUHDVH�WKH�YROXPH�DQG�VSHHG�DW�ZKLFK�
GDWD�LV�WUDQVPLWWHG�ZKLOH�LPSURYLQJ�FRQQHFWLRQV�WR�WKH�FHQWUDO�QHWZRUN�RYHU�/7(��:L�)L�DQG�
*36���*166�QHWZRUNV�

%HQHƓW�IURP�RXU�H[SHULHQFH�ZLWK�DQWHQQDV�IRU�FULWLFDO�LQIUDVWUXFWXUHV��:HORWHF�QRW�RQO\�RIIHUV�
\RX�WKH�KDUGZDUH��DV�D�VROXWLRQ�SURYLGHU��ZH�WDNH�RQ�IXUWKHU�VHUYLFHV�IRU�RXU�FXVWRPHUV�

Ř� Antenna trainings 
Ř� Antenna consulting 
Ř� 'HYHORSPHQW�RI�FXVWRPL]HG�2(0�DQWHQQDV�
Ř� /DUJH�DQWHQQD�SRUWIROLR�LQFOXGLQJ�0,02�DQWHQQDV�
Ř� Individual cable lengths and connections 
Ř� Suitable accessories such as adapter cable and lightning protection

  Service Plus



Roof mounting
By now numerous antennas can be seen on many buses. Each applicati-
RQ�KDV�LWV�RZQ�DQWHQQD��IRU�H[DPSOH��*36��/7(��7(75$�RU�:/$1�DQWHQQDV��
7KH�ODUJH�QXPEHU�RI�DQWHQQDV�PDNHV�PRXQWLQJ��PDLQWHQDQFH�DQG�VSDUH�
SDUWV�PDQDJHPHQW�XQQHFHVVDULO\�FRPSOLFDWHG�DQG�H[SHQVLYH�

The solution is the so-called multi-band antennas which combine dif-
ferent antennas in a single housing. Different antenna modules can be 
FRPELQHG�DOPRVW�DUELWUDULO\��)RU�H[DPSOH��ZH�RIIHU�DQ�DQWHQQD�ZLWK�WZR�
/7(�PRGXOHV��D�*36�PRGXOH�DQG�:/$1�PRGXOHV��ZKLFK�WKHQ�KDV�D�WRWDO�
RI�ƓYH�DQWHQQD�FRQQHFWLRQV��7KLV�QRW�RQO\�VLPSOLƓHV�PRXQWLQJ��EXW�DOVR�
HQVXUHV�HIƓFLHQW�VSDUH�SDUWV�PDQDJHPHQW�DQG�WKXV�ORZHU�FRVWV�IRU�HTXLS-
PHQW��RSHUDWLRQ�DQG�PDLQWHQDQFH��,Q�DGGLWLRQ��WKH�WXQLQJ�EHKDYLRU�DQG�
WKH�H[WHUQDO�DSSHDUDQFH�RI�D�YHKLFOH�LV�LPSURYHG�E\�WKH�FRRUGLQDWLRQ�EHW-
ween each individual antenna elements.

ORDERING INFORMATION

Article number Connectors

GLHPDLTEMIMO-SF
�[�60$��P��IRU�/7(����[�53�60$��P��
IRU�:/$1����[�60$��P��IRU�*36

GLHPDLTEMIMO-SF-MM
�[�60$��P��IRU�/7(����[�53�60$�
�P��IRU�:/$1����[�60$��P��IRU�*36�

(magnetic foot)

MIMO ANTENNA 
VEHICLE ANTENNA FOR  
ROOF MOUNTING

GPSHPDLTEMIMO-SF

Antenna type 0XOWLEDQG�$QWHQQD��RXWGRRU�LQGRRU
Frequency ranges LTE /  

LTE bands
����Ŋ�����0+]�������Ŋ������0+]��� 

/7(�EDQGV����������������
Frequency ranges  
GSM/GPRS/EDGE

���������������������0+]

Frequency ranges WIFI ��������������������������0+]
Frequency ranges GPS ��������0+]

GNSS bands *36�/�
Antenna gain / VSWR ����G%L��/7(����������G%L��:,),��������

Antenna connector 8S�WR���FRQQHFWRUV�
Connecting cable ��P�FDEOH

Mounting ¾” thru-hole



MIMO ANTENNAS 
VEHICLE ANTENNA FOR  
ROOF MOUNTING

Two mounting options
0DJQHWLF�IRRW
3RZHUIXO�LQWHUQDO�PDJQHWV�VLPSOLI\�HUHFWLRQ�RQ�PHWDO�VXUIDFHV��7KH�UXEEHU�
pad on the underside of the antenna prevents slippage and also protects 
the surface below.

(&(�5�����GLUHFWLYH�UHJXODWHV�WKH�ŴDPPDELOLW\�RI�PDWHULDOV� LQ�SDVVHQJHU�YHKLFOHV��(YHQ�ZLWK�H[WHUQDO�DQWHQQDV�� WKH�DQWHQQD�FDEOHV�PXVW�EH�WHVWHG�
DFFRUGLQJ�WR�(&(�5������$OO�DQWHQQD�FDEOHV�KHUH�DUH�WHVWHG�IRU�WKH�XVH�LQ�YHKLFOHV�DFFRUGLQJ�WR�(&(�5������,62����������������i��������81���(&(�5�����
��������i��������

+LJK�SHUIRUPDQFH�*36�DVVHPEO\�IRU�D�KLJK�VWDQGDUG�
RI�VXSSUHVVLRQ�RI�H[WHUQDO�LQWHUIHUHQFH��RIIHULQJ�H[FHO-
lent quality in multi-band applications.

Multiband frequency coverage
2QH�DQWHQQD��DOO�IUHTXHQFLHV��PD[LPXP�ŴH[LELOLW\�

LTE (4G) Frequency - 2.5 dBi
����������0+]
������������0+]
������������0+]

WIFI Frequency - 3.5 dBi
������������0+]
������������0+]

GPS Frequency (GPS L1)
��������0+]

Straight coupling
2QH�LQFK�EXVKLQJ�LQVXODWRU�ZLWK�VORWWHG�ORFNLQJ�QXW�IRU�VWUDLJKW�FRXSOLQJ��
7KH�WKHUPRSODVWLF�HODVWRPHU�LQVXODWLRQ�ƓWV�DGPLUDEO\�HYHQ�RQ�FRQWRXUHG�
VXUIDFHV�DQG�VR�JLYHV�SURWHFWLRQ�WR�WKH�,3���VWDQGDUG�



LTE ANTENNAS
INSTALLATION INSIDE  

CONTROL CABINETS

WAO-GUL0K-2CXXX-SMAMW

WAO-GUL0L-2C000-SMAM0

Plug-on antenna for direct installation on the device
3OXJ�RQ�DQWHQQD�ZLWK�DQJOH�HOHPHQW�����r�URWDWDEOH����r�DQJOHG��IRU�GL-
UHFW�PRXQWLQJ�RQ�WKH�URXWHU��H��J��LQVLGH�D��SODVWLF��FRQWURO�FDELQHW�

Adhesive antenna for mounting inside a switch cabinet
3&%�DGKHVLYH�DQWHQQD�IRU�PRXQWLQJ�LQVLGH�D��SODVWLF��VZLWFK�FDELQHW��(DV\�
,QVWDOODWLRQ�GXH�WR�DGKHVLYH�3DGV�

WAO-GUL0L-2C000-SMAM0

Antenna type 3OXJ�RQ�DQWHQQD��LQGRRU
Frequency ranges LTE / 

LTE bands
����Ŋ�����0+]�������Ŋ������0+]��� 

/7(�EDQGV����������������
Frequency ranges 
GSM/GPRS/EDGE

���������������������0+]

Antenna gain / VSWR �G%L�������
Antenna connector 60$��P�

ORDERING INFORMATION

Article number Connection cable

WAO-GUL0K-2C030-SMAMW ����P�FDEOH
WAO-GUL0K-2C100-SMAMW ��P�FDEOH

WAO-GUL0K-2CXXX-SMAMW

Antenna type $GKHVLYH�DQWHQQD��LQGRRU
Frequency ranges LTE / 

LTE bands
����Ŋ�����0+]�������Ŋ������0+]��� 

/7(�EDQGV����������������
Frequency ranges 
GSM/GPRS/EDGE

���������������������0+]

Antenna gain / VSWR �G%L�������
Antenna connector 60$��P�����r�DQJOHG

 



LTE ANTENNAS
MOUNTING OUTSIDE  
A SWITCH CABINET

ORDERING INFORMATION

Article number Connection cable

WAO-GUL0D-3C000-NF000 ZLWKRXW�FDEOH�1��I�
WAO-GUL0D-3C300-SMAM0 ��P�FDEOH�60$��P�
WAO-GUL0D-3C500-SMAM0 ��P�FDEOH�60$��P�
WAO-GUL0D-3C750-SMAM0 ����P�FDEOH�60$��P�
WAO-GUL0D-3C999-SMAM0 ���P�FDEOH�60$��P�

WA-Mount-NF-1 Wall mount angle

WA-Mount-NF-2 Wall and pole mount angle

WAO-GUL0D-3CXXX-SMAM0

Antenna type
&RQWURO�FDELQHW�DQWHQQD��RXWGRRU�

indoor

Frequency ranges LTE / 
LTE bands

����Ŋ�����0+]�������Ŋ������0+]��� 
/7(�EDQGV����������������

Frequency ranges 
GSM/GPRS/EDGE

���������������������0+]

Antenna gain / VSWR �G%L�������
Antenna connector 60$��P�

Antenna for control cabinet mounting by screw connection, magne-
tic base or wall bracket
$YDLODEOH�ZLWK�GLIIHUHQW� FDEOH� OHQJWKV��DV�ZHOO�DV�ZLWK�PDJQHWLF�EDVH�RU�
vandal-proof mounting on the control cabinet.

WAO-GUL0D-3C000-NF000

Connection cable SMA (m)
3, 5, 7,5 or 10 meter

WA-Mount-NF-1

WA-Mount-NF-2



LTE ANTENNAS
MOUNTING OUTSIDE  
A SWITCH CABINET

ORDERING INFORMATION

Article number Connection cable

WAO-GUL0F-3C300-SMAM0 ��P�FDEOH
WAO-GUL0F-3C500-SMAM0 ��P�FDEOH
WAO-GUL0F-3C750-SMAM0 ����P�FDEOH
WAO-GUL0F-3C999-SMAM0 ���P�FDEOH

WAO-GUL0X-3CXXX-SMAM0

Antenna type &RQWURO�FDELQHW�DQWHQQD��LQGRRU
Frequency ranges LTE / 

LTE bands
����Ŋ�����0+]�������Ŋ������0+]��� 

/7(�EDQGV����������������
Frequency ranges 
GSM/GPRS/EDGE

����������������0+]

Antenna gain / VSWR ���G%L�������
Antenna connector 60$��P�

Mounting
$GKHVLYH�SDG��PDJQHW��FDEOH�WLHV��

screws

LTE Antenna for metal control cabinets
(DV\�WR�LQVWDOO�/7(�DQWHQQD�ZLWK�ŴH[LEOH�PRXQWLQJ�RSWLRQV�IRU�PHWDO�FDEL-
QHWV��'XH�WR�LWV�KLJK�SHUIRUPDQFH�DQG�EHQHƓWV��WKLV�DQWHQQD�RIIHUV�RSWL-
PDO�UHVXOWV��HVSHFLDOO\�LQ�GLIƓFXOW�UHFHSWLRQ�FRQGLWLRQV�



WLP2458NGP

Antenna type :,),��RXWGRRU�LQGRRU
Frequency ranges WIFI ��������������������������0+]
Antenna gain / VSWR ��G%L�������

Antenna connector 71&��P�
Mounting Bolt mount

WIFI ANTENNAS 
MOUNTING OUTSIDE A SWITCH CABINET

Ideal for control cabinets and housing 
*URXQG� SODQH� LQGHSHQGHQW� GXDO�EDQG� DQWHQQD� ����� *+]� 	� �� *+]�� LQ�
D� UXJJHG� DQG� ŴDW� KRXVLQJ� IRU� LQGRRU� DQG� RXWGRRU� LQVWDOODWLRQV�� 7KH�
FRQH�VKDSHG�KRXVLQJ�KHOSV�SURWHFW�WKH�DQWHQQD�IURP�GXVW��GLUW�RU�RWKHU�
LQWHUIHULQJ� LQŴXHQFHV��7KH�DQWHQQD�KDV�SURWHFWLRQ�UDWLQJ�RI� ,3���DQG� LV�
FRQQHFWHG�ZLWK�D�71&�FRQQHFWRU��7KH�DQWHQQD�LV�EHVW�PRXQWHG�WKURXJK�D�
¾ inch hole in the control cabinet or on the roof of motor vehicles. With 
D���FP�JURXQG�SODQH��WKH�DQWHQQD�JDLQ�FDQ�EH�LQFUHDVHG�IURP���G%L�WR�
����G%L�



INDUSTRIAL COMPUTER

Smart City Industrial Computer
6PDUW�FLWLHV�SURPLVH�SHRSOH�PDQ\�EHQHƓWV��)URP�LQWHOOLJHQW�SDUNLQJ�JXLGDQFH�V\VWHPV�YLD�
WKH�QHWZRUNLQJ�RI�SXEOLF�WUDQVSRUW�WR�WKH�HQHUJ\�HIƓFLHQW�FRQWURO�RI�SULYDWH�WUDQVSRUW��PDQ\�
data are to be collected and processed here in order to make life in the city more pleasant.

Fast and reliable data processing therefore plays a central role in the city of the future in col-
OHFWLQJ��DQDO\]LQJ�DQG�XVLQJ�WKLV�LQIRUPDWLRQ��RIWHQ�XQGHU�DGYHUVH�HQYLURQPHQWDO�FRQGLWLRQV��
Industrial computers are therefore also the ideal smart city computers for permanent use at 
VWRSV��YLGHR�VXUYHLOODQFH�RU�FRQWUROOLQJ�FKDUJLQJ�VWDWLRQV�IRU�H�PRELOLW\�

5HOLDELOLW\�DW�DOO� OHYHOV�RI� LQIRUPDWLRQ�SURFHVVLQJ� LV�D�NH\�HOHPHQW� WR� WKH�VXFFHVV�RI� OLYDEOH�
FLWLHV�DQG�FRPPXQLWLHV��DQG�RXU�6PDUW�&LW\�FRPSXWHUV�SURYLGH�WKH�LGHDO�SODWIRUP�IRU�SURMHFWV�
in the world of tomorrow.

%HQHƓW� IURP�RXU�H[SHULHQFH�ZLWK� LQGXVWULDO� FRPSXWHUV� IRU� FULWLFDO� FRPSXWLQJ�DSSOLFDWLRQV��
:HORWHF�RIIHUV�\RX�QRW�RQO\�WKH�KDUGZDUH�DQG�FRQQHFWLYLW\��EXW�VROXWLRQV�WDLORUHG�WR�\RXU�SUR-
MHFW��

Ř� 3URMHFW�DQG�FXVWRPHU�VSHFLƓF�KDUGZDUH�VROXWLRQV�
Ř� ,3&�FRQVXOWLQJ
Ř� ([WHQVLYH�VHOHFWLRQ�
Ř� ,QGLYLGXDO�FRQƓJXUDWLRQV�DQG�VFRSH�RI�GHOLYHU\

  Service Plus



INDUSTRIAL COMPUTER 
FOR BUS & RAILWAY APPLICATION

The compact IPC for the use in IoT and security platform
7KH�FRPSDFW�,3&�IRU�WKH�XVH�LQ�,R7�DQG�IDQOHVV�LQGXVWULDO�',1�5DLO�6HFXULW\�
3ODWIRUP�IRU�WKH�XVH�LQ�UDLO�DQG�URDG�YHKLFOHV��'HVSLWH�LWV�FRPSDFW�GLPHQ-
VLRQV��LW�RIIHUV�YHU\�ŴH[LEOH�,�2�RSWLRQV��$UUDNLV�0$;������LV�DOVR�LGHDOO\�
VXLWHG�IRU�YLGHR�VXUYHLOODQFH�WDVNV�GXH�WR�LWV��[�3R(�/$1�SRUWV�DQG�FDQ�EH�
equipped for remote access via LTE and Wi-Fi.

ARRAKIS-MAX-2235

Type
(PEHGGHG�3&�IRU�%XV�DQG�5DLOZD\�

Applications

CPU ,QWHO�&RUH�L�'XDOFRUH
RAM ��*%

Storage �[�����,QFK����[�P6$7$
Ethernet LAN �[�*LJDELW�5-��
Ethernet PoE �[������DI�5-��

COM-Ports �[�56��������[�56����
USB �[

CAN-Bus 2SWLRQDO
Digital I/O 2SWLRQDO

SIM-Card Slots �[
Amount simultaneous displays �

Power supply �������9�'&
&(��)&&��5R+6��(�0DUN��(1������

 



IPC for the use of passenger information systems
)DQOHVV� (PEHGGHG�3&� IRU� VWDWLRQDU\�XVH�� IRU� H[DPSOH�� DW� VWRSV��'XH� WR�
WKH�H[LVWLQJ�PLFURSKRQH�LQSXW�DQG�DPSOLƓHU�RXWSXWV��WKH�$UUDNLV�0.��LV�
ideal for the use of a passenger information system with intercom func-
WLRQ��:LWK�RSWLRQDO�LQWHJUDWHG�:/$1�DQG�/7(��WKH�$UUDNLV�0.��FDQ�DOVR�EH�
used off-grid and thus provide passenger information panels with upda-
ted data at all times.

ARRAKIS MK2

Type (PEHGGHG�3&�IRU�'HSRWV�DQG�6WRSV
CPU Intel Atom Embedded Quadcore

RAM ��*%
Storage �[�P6$7$

Ethernet LAN �[�*LJDELW�5-��
COM-Ports �[�56�������2SWLRQDO��[�56��������

USB �[
CAN-Bus 2SWLRQDO

Digital I/O 2SWLRQDO
SIM-Card Slots �[

Amount simultaneous displays �
Power supply �������9�'&

&(��)&&��5R+6
 

INDUSTRIAL COMPUTER 
FOR DEPOTS AND STOPS



INDUSTRIAL COMPUTER 
FOR RAILWAY APPLICATIONS

The information center for the train
High performance platform for the use in rail vehicles. The system offers 
WKH�FRPSXWLQJ�SRZHU�RI�WKH��WK�,QWHO�&RUH�L�JHQHUDWLRQ�LQ�D�FRPSDFW��IDQ-
OHVV�KRXVLQJ�ZLWK�DQ�RSHUDWLQJ�WHPSHUDWXUH�UDQJH�RI�����WR������r�&��7KH�
�[�3R(�FRQQHFWLRQV�DUH�SDUWLFXODUO\�YLEUDWLRQ�SURRI�DV�0���VFUHZHG�FRQ-
QHFWLRQV��DV�ZHOO�DV�D�&$1�EXV�DQG�IRXU�LVRODWHG�GLJLWDO�LQSXWV�DQG�RXWSXWV�
DUH�DYDLODEOH��:LWK�XS�WR�IRXU�6,0�FDUGV�DQG�/7(�PRGHPV��FRQQHFWLYLW\�LV�
DOVR�HQVXUHG�LQ�FURVV�ERUGHU�UDLO�WUDIƓF�

ALDERAMIN-3846

Type (PEHGGHG�3&�IRU�5DLOZD\�$SSOLFDWLRQ
CPU ,QWHO�&RUH�L�'XDO�4XDGFRUH
RAM XS�WR����*%

Storage �[�����,QFK
Ethernet LAN �[�*LJDELW�5-��
Ethernet PoE �[������DW�0��

COM-Ports �[�56��������[�56������������
USB �[

CAN-Bus �[
Digital I/O �[�',����[�'2

SIM-Card Slots �[
Amount simultaneous displays �

Power supply �������9�'&
&(��)&&��5R+6��(1������

 



PANEL COMPUTER 
FOR RAILWAY APPLICATIONS

Panel PC for video surveillance tasks
)DQOHVV�����ŏ������ŏ�RU���ŏ�3DQHO�3&�IRU� WKH�UDLOZD\�XVH�RQ�$UUDNLV�0D[�
basis. The system combines its strengths with a high-quality touch display. 
7KH�6DLSK�VHULHV�RIIHUV�YHU\�ŴH[LEOH�,�2�RSWLRQV�ZLWK�YLEUDWLRQ�SURRI�0���
FDEOH�JODQG�� ,W� LV� DOVR� LGHDO� IRU� YLGHR� VXUYHLOODQFH� WDVNV� WKDQNV� WR� LWV��[�
3R(�/$1�SRUWV��7KH�DOO�URXQG� ,3���SURWHFWLRQ�FODVV�� WKH�6DLSK�VHULHV�FDQ�
withstand adverse environmental conditions.

SAIPH-2235

Type (PEHGGHG�3&�IRU�5DLOZD\�$SSOLFDWLRQV
CPU Intel Atom Embedded Quadcore

RAM ��*%
Storage �[�����,QFK����[�P6$7$

Ethernet LAN �[�*LJDELW�5-��
Ethernet PoE �[������DI�5-��

COM-Ports �[�56��������[�56����
USB �[

CAN-Bus 2SWLRQDO
Digital I/O 2SWLRQDO

SIM-Card Slots �[
Amount simultaneous displays �

Power supply �������9�'&
&(��)&&��5R+6��(1������

Display size ��������=,QFK
 



WELOTEC

Your IT partner for the transportation sector

Partnership
Welotec offers you much more than just hardware; we support and develop com-
SOHWH�VROXWLRQV�EDVHG�RQ�RXU�PDUNHW�H[SHULHQFH��:RUNLQJ�RQ�ODUJH�SURMHFWV�RYHU�
ORQJ� WLPH�SHULRGV�ZHOGV� WRJHWKHU�� ,Q� WKLV�ZD\�� FXVWRPHUV�EHFRPH�SDUWQHUV�DQG�
ERWK�VLGHV�EHQHƓW�IURP�WKH�PXWXDO�WUDQVIHU�RI�NQRZ�KRZ��7RGD\��HQHUJ\�VXSSOLHUV��
QHWZRUN�RSHUDWRUV��PHWHULQJ�SRLQW�RSHUDWRUV�DQG�HQHUJ\�SURGXFHUV� WUXVW� LQ�RXU�
VROXWLRQV�IRU�WKH�HQHUJ\�LQGXVWU\��%HQHƓW�IURP�GLUHFW�FRQWDFW�SHUVRQV�DQG�FRPSH-
tent support in all project phases.

(YHU\�SURMHFW�LV�XQLTXH��2XU�FXVWRPHUV�DQG�SDUWQHUV�WKHUHIRUH�DSSUHFLDWH�WKH�IDFW�
WKDW�ZH�PDNH�DGMXVWPHQWV�ŴH[LEO\�DQG�TXLFNO\�ZKHUH� LW� LV�QHFHVVDU\��1R�PDWWHU�
KRZ�ELJ�WKH�FKDOOHQJHV�DUH��VR�IDU�ZH�KDYH�PDVWHUHG�WKHP�DOO��

Ř� Firmware Adaptations 
Ř� Software Development 
Ř� &HUWLƓFDWLRQV�
Ř� Hardware Adaptations 
Ř� 2(0�'HYHORSPHQW



Welotec GmbH

www.welotec.com

Zum Hagenbach 7 

D-48366 Laer

Fon: +49 (0)2554/9130-00

Fax: +49 (0)2554/9130-10 

info@welotec.com


