
Lifeline of said truck final assembly is an automated guided vehicle system (AGV) 
with eight automatically guided vehicles, which transport the truck components 
on an approximately 400 meter long loop. The communication between the 
mobile vehicle and stationary controllers was previously handled by a bound 
cable system, which proved to be inflexible and over time, increasingly high-
maintenance. Motivated by successful projects in industrial environments, the 
manufacturer decided to convert its AGV to wireless communication. To this 
end, the manufacturer sought support from Siemens Professional Services for 
Industrial Networks.

Failsafe IWLAN professionally (planned and) implemented

The stipulated failsafe communication demands the highest availability and the 
shortest, deterministic response times, which decisively shaped the design of 
the application. It was clear from the beginning that on the automation side, 
there could only be a solution with the Siemens-proprietary iPCF-MC protocol in 
conjunction with PROFINET and PROFIsafe communication, which uses the 
5 GHz frequency band set for industrial environments. Only with that is a quick 
and trouble-free hand over (roaming) of the mobile network participants bet-
ween several IWLAN access points possible.

A renowned truck manufacturer has 
further automated its final assembly 
and converted the automated gui-
ded vehicle system for chassis to 
wireless, failsafe communication. 
This was preceded by an evaluation 
of the situation on site as well as a 
sound infrastructure and channel 
planning. After receiving the go 
ahead by the customer, the network 
specialists from Siemens Professio-
nal Services put the Industrial Wirel-
ess LAN (IWLAN) into operation, 
fine-tuned it and verified its perfor-
mance. Since then, the transport has 
been running failsafe as well as 
more flexible and (cost) efficient.

Professional service for 
wireless, failsafe 
communication in the 
truck final assembly
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With these specifications and by means of a floor plan, the 
rough planning of the wireless network was created, suita-
ble hardware selected and an approximate cost framework 
calculated. After the operator‘s OK, an IWLAN specialist 
from Siemens Professional Services inspected the structural 
and especially the wireless conditions on site. As part of 
this site survey, the installation locations (determined off-
line) for the access points were verified with devices from 
the SCALANCE W portfolio from Siemens, and the infra-
structure adapted to the actual structural conditions.

Spectral analysis indicates signal strengths and sources 
of interference
To avoid potential interference from other wireless commu-
nication nearby, a spectral analysis in the entire channel 
spectrum of the 5 GHz band was conducted along the 
entire route. This ruled out interference with radar applica-
tions, which exclusively transmit in the mid 5 GHz band 
range. Thus, occupied channels could be detected, and 
enough suitable free channels be identified and assigned. 
These are deliberately used several times along the route to 
keep the number of channels low. 

For optimum coverage of the entire route, ten SCALANCE 
W788-2 M12 IWLAN access points with three ANT795-4MC 
antennas each were ultimately installed. These are connec-
ted to the central controller via a SCALANCE X switch and 
separated in a Virtual LAN (VLAN), which provides additio-
nal protection against unauthorized access. On the vehic-
les, SCALANCE W734-1 RJ45 IWLAN client modules with 
two ANT795-6MT antennas each are mounted, which are 
connected to the respective vehicle controller via 
PROFINET.

Core components of the IWLAN solution designed and implemented by 
Siemens Professional Services are SCALANCE W788-2 access points along 
the route and SCALANCE 734-1 client modules on the vehicles.
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The iPCF-MC IWLAN protocol enables rapid, reliable roaming and deterministic, failsafe communication in applications with clients that move freely in the 
wireless field.
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(iFeature enables) Determinism and 
rapid roaming
The SCALANCE W access points were 
selected because they possess two 
wireless interfaces, which are a prere-
quisite for using the so-called iFeature 
iPCF-MC. The abbreviation stands for 
“industrial point coordination function-
management channel”, a Siemens-
developed IWLAN protocol for determi-
nistic – also failsafe via PROFIsafe – 
PROFINET communication and rapid 
roaming by participants/clients that 
move freely in the wireless field.

The deterministic behavior is cont-
rolled by the respective access point, 
which queries all clients of its wireless 
cell at cyclic intervals to exchange data 
all around. The iFeature also enables 
rapid and reliable switching between 
two wireless cells – with constant roa-
ming times well below 30 millise-
conds. To this end, the clients conti-
nuously scan the environment for 
alternative access points and detect 
their signal strength. As the signal 
strength decreases, the switch to ano-
ther access point is prepared and can 
be performed very quickly once the 
switching threshold is reached, i.e., 
when the signal to the connected 
access point becomes too weak. This 
works because one of the two wireless 
interfaces of each access point is 
exclusively used as a management 
channel and sends a beacon frame as 
a cyclic signal, while only user data is 
transmitted in the polling interval over 
the other wireless interface.

In the course of this, the clients may 
only send for the duration of a given 
time slice – after they have been 
requested to do so by the access point. 
In addition, the roaming process is 
optimized so that it can be determinis-
tically completed within the configu-
red PROFINET update time. Thus,
PROFINET update times as fast as 
32 milliseconds can be realized. In the 
end, 128 milliseconds on PROFINET 
were sufficient in this project to safely 
rule out communication errors when 
using an iPCF cycle time of 
64 milliseconds.

IWLAN put into operation, set up and 
fine-tuned
Following the mounting of the IWLAN 
components by a system integrator, 
the installation was mechanically ins-
pected by Siemens specialists, the 
wireless network set up, the devices 
put into operation and the system 
fine-tuned. This generally includes an 
update to the latest firmware, the allo-
cation of IP addresses and WLAN chan-
nels, the adjustment of the transmit-
ting power and the orientation of the 
antennas. Via the recorder function of 
the SCALANCE W client modules, the 
signal characteristics of two vehicles 
on trial runs were recorded, analyzed 
and found to be good. As was the 
second, concluding spectral analysis – 
so that the IWLAN installation as a 
whole could be handed over fully ope-
rational after just less than two days.

According to the operator, the solution 
meets all requirements. It can be fle-
xibly expanded when necessary, and 
easily maintained and serviced.

Professional Services: Comprehensive support in all aspects of industrial 
communication networks 

An Industrial Wireless LAN is more challenging than a conventional WLAN: 
The industrial operation makes much higher demands than the office world; 
often these vary from industry to industry and from country to country, and 
whether it takes place indoors or outdoors. This requires both comprehensive 
and very specific expertise. When it comes to wired as well as wireless net-
works, the specialists from the Professional Services for Industrial Networks 
are always on the ball. The Siemens team was established to support manu-
facturers and operators of machinery and equipment with network techno-
logy from Siemens and other suppliers in every life cycle phase – from design 
to service.

www.siemens.com/
industrial-networks-services

Security information

In order to protect plants, systems, machines and 
networks against cyber threats, it is necessary to
implement – and continuously maintain – a holis-
tic, state-of-the-art industrial security concept.
Siemens’ products and solutions only form one
element of such a concept. For more information
about industrial security, please visit
http://www.siemens.com/industrialsecurity 

Siemens AG
Process Industries and Drives
Process Automation
Postfach 48 48
90026 Nürnberg
Germany

© Siemens AG 2018
Subject to change without prior notice
PDF
Technical article
FAV-153-2018-PD-PA
BR 0918 / 3 En
Produced in Germany

The information provided in this catalog contains 
merely general descriptions or characteristics of 
performance which in case of actual use do not 
always apply as described or which may change as 
a result of further development of the products. 
An obligation to provide the respective characte-
ristics shall only exist if expressly agreed in the 
terms of contract. Availability and technical 
specifications are subject to change without 
notice.

All product designations may be trademarks or 
product names of Siemens AG or supplier 
companies whose use by third parties 
for their own purposes could violate the rights of 
the owners.

© Siemens AG 2018

http://www.siemens.com/industrialsecurity
http://www.siemens.com/industrial-networks-services


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.33333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [651.969 850.394]
>> setpagedevice




