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This is an extract of the PT1701 draft interim report, abbreviated for outreach use in the 
UK community by Mark Cartwright. It is not an official project document. A copy of the full 
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Interim Report 

 

In this interim report, we do not make any significant attempt at prioritisation between the 
recommendations, other than a few cases where some issues are crucial or of particular 
significance; and, within each of the three pre-determined categories, in some cases, have 
indicated relative priorities in respect of timescale. 

 

Outreach 
 

In order to provide the European Commission with some guidance for prioritisation, we 
invite readers of this Interim Report to provide their opinion as to the most important 
Recommendations to your sphere of interest. We provide a response form to enable you 
to do this easily, (but welcome your more detailed responses). PT1701 will summarise 
these responses which will provide significant influence/weighting to our recommendations 
in the Final Report. 

 
Please provide your response forms before 14th March 2016, in order for your views to be 
taken into account. 
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9. Summary of panoptic ‘across the board’ Requirements 

9.1 The panoptic context 
PT1701 makes recommendations to assist the three sectors, identified in the remit to PT1701, as the three 
key areas to enable urban administrations to implement Urban-ITS, but the greater impact of the work of 
PT1701 will be those recommendations that help to pull existing systems out of their silos and enable them 
to migrate to the interoperable paradigm of Urban-ITS. But although the pre-study was directed to consider 
three aspects of Urban-ITS, PT1701 has been careful to consider these in the context of the interoperable 
Urban-ITS paradigm and careful not to create three new ‘silos’ by only dealing with these issues 
independently. 
As such, many of the most significant recommendations of PT1701 are not those that improve technical 
support within existing paradigms, but those which have cross boundary impact and enable existing 
applications to support the urban-ITS paradigm, and introduce new criterion that are not constrained by 
legacy. 
The Annexes to this pre-study contain analysis and consideration of the key components that will enable 
Urban-ITS. 
Regarding panoptic requirements, Annex B (Situational Factors affecting the study), Annex D (Stakeholders 
and structuring), and Annex E (Panoptic (Multi-category) requirements) carry the detailed panoptic results of 
this pre-study, and, particularly Annex D.3 considers the “Overall framework required for 
interoperability and interchangeability”, and D.4 considers “Systems and devices that could take advantage 
of common structuring and implementation guidelines”. 
A list of the panoptic – across the board- recommendations is provided in Section 2.4. 
In summary, the key panoptic conclusions of PT1701 are as follows: 

9.2 EU-ICIP 
Regardless of the standards that are developed as a result of this pre-study, or other demands of the 
marketplace to enable Urban-ITS, (or whatever measures prise existing ‘silo’ developed systems into the 
interoperable world), we have learned that awareness and communication are key factors in developing 
interoperable systems. Systems developers, standards developers, unless for specific market interest to lock 
a market, do not define their systems to be ‘silos’, they generally do this because, like most people these 
days, they work under pressure, and this is the easiest solution. It is easier to define a new data concept than 
to hunt for an existing data concept in another standard that could be used (and thus enable re-use and 
interoperability). Where, indeed, would they start to look? Would they be expected to search through the 400-
500 ITS standards developed by SDOs around the world? It is not going to happen. 
 
If Urban-ITS were simply a local issue involving local assets and services, differences between instantiations 
would be of lesser significance. However, travellers, vehicles of all descriptions, and passenger service 
vehicles (from the local bus to the intercity train), move not only within conurbations, but between them, and 
between countries and states. Therefore, some level of consistency is essential. Further, as described at 
some length in B.4, to achieve efficiency in a mixed vendor environment, open standards are required.  
 
CEN TC278 PT 1603, with the remit to provide outreach for PT1602’s “Roles and Responsibilities in 
Cooperative-ITS” quickly established that, once you moved away from standardisation specialists, and into 
the offices of implementers, engineers and administrators, there was a poor understanding of ITS standards, 
or even the reasoning behind their need.  
         
PT1701 is of the opinion that it is essential to also make guidance, information and support available to those 
who will have to make use of or require compliance to these standards. A guide and support framework is 
needed to assist the introduction and instantiation of Urban-ITS in a reasonably consistent manner. 
 
Such guidance, which we provisionally call the “European ITS Communications and Protocols” – (EU-ICIP, 
[there would be benefits keeping a similar sounding acronym to NTCIP]) would be designed to be an 
educational tool, created to assist planners, specification writers, and implementers in understanding the 
various EU-ICIP adopted standards and how to use them.  
 
EU-ICIP would support a family of open (existent) standards, referencing both common communications 
protocols and data definitions, that in combinations enable Urban-ITS/ITS to function and be managed.  
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EU-ICIP would explain to and enable urban administrations, road authorities and EU Member states to 
understand the mesh of standards needed to attain their goals for Urban –ITS, and ITS in general, and 
provide guidelines to move from abstract architectural concepts to effective instantiation. It would provide EU 
and the member states with the basis for regulated requirements to achieve its political objectives, and 
effective instantiation of Urban-ITS in the context of a general ITS environment. The principles of EU-ICIP 
would be available and adoptable in the context of the wider global ITS community, although some 
constraints will be regionally appropriate, and the EU-ICIP will always have to be explicit about both global 
benefits and benefits/constraints as they affect the EU Member States.  
 
EU-ICIP will provide to those outside of EU who wish to cooperate/integrate with the ITS environment in EU, 
with clear reference points of the standards compatibility/compliance required to achieve compatibility with 
EU systems. This need has been expressed to PT members by ministers and senior civil servants from 
countries such as Turkey, Israel, and the Russian Federation. 
 
The proper use of EU-ICIP open-standards in an ITS deployment will allow future expansion of the system 
to benefit from true competitive bidding, as well as allowing other types of ITS to be added. EU-ICIP would 
embrace and recommend an entire family of standards designed to meet the communications and data needs 
of actors in the ITS environment (for example I2I (TMC<>roadside devices, TMC<>TMC, road 
operator<>emergency services<>jurisdiction etc.), V2V, V2I, I2V, etc.).  
 
EU-ICIP would provide guidance, information and consistency for agencies implementing and operating 
Urban-ITS/ITS. EU-ICIP will assist interagency coordination and allows equipment of different types and 
different manufacturers to be mixed within the same or communicating systems. 
 
Even in situations where EU-ICIP protocols cannot be initially implemented because of legacy or other similar 
problems, operating agencies will benefit from specifying that EU-ICIP recommendations be included in all 
future acquisitions and upgrades, to provide a better migration path to interoperability and an open market. 
 
The objective will be to promote that all future devices will logically support the appropriate EU-ICIP protocols, 
at least as an option, and that manufacturers will seek to offer the appropriate EU-ICIP protocols in order to 
remain competitive in the market place, thus providing operating agencies with the mixed-vendor 
opportunities espoused. 
 

 PT1701 recommends that the CID supports a pre-study for a proper evaluation of the scope, opportunities, 
benefits and funding options for establishing EU-ICIP.  (Guide: (Technical Report) EUropean ITS 
Communications, Information and Protocols {EU-ICIP}). (B5; E1; E12 – E14)   

9.3 Concept of Operations 
Annex D.5 provides a very high level “Concept of Operations” (CONOPS) from the perspective of the 
urban administration implementing/supporting Urban-ITS.  
At the business level, and in addition to the EU-ICIP, it is necessary to provide advice and guidance to urban 
administrations to assist them to move from current organisations and practices into a multimodal business 
paradigm. 
CONOPS is a document describing the characteristics of a proposed system from the viewpoint of an 
individual who will provide and/or use that system. It is used to communicate the quantitative and qualitative 
system characteristics to all stakeholders.[70]. CONOPS are widely used in the military, governmental 
services and other fields, and are considered highly appropriate for all areas of joint operations planning. 
Increasingly, CONOPS are used in ITS design to ensure that all relevant aspects of the system are being 
considered and controlled. 
A CONOPS guide is needed to consider organisational, management, commercial issues and change 
management to provide a high level concept of operations (CONOPS) in the multimodal business paradigm. 
See Annex D.5. 
 
PT1701 recommends that CEN develop a guide (Technical Report) to provide advice and guidance to urban 
administrations to assist them to move from current organisations and practices into a multimodal business 
paradigm. 
 
The guide to consider organisational, management, commercial issues and change management to provide 
a high level concept of operations (CONOPS) in the multimodal business paradigm. 
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9.4 Common meta-data registry 
Closely linked with the requirement for the EU-ICIP to provide guidance and be a single source where 
systems implementers can see the interrelationships and standards needed, and linked with the need to 
provide a CONOPS to advise administrations regarding the Urban-ITS business paradigm, much of the 
requirement for Urban-ITS centres on the common definition, sharing and use of common data. 
 
In this interoperable world, data objects characterise only the data, not the use to which it is being put. Data 
concepts comprise constructs of a sequence of defined data objects which may themselves be considered 
as data concept objects because they are always or frequently used together. Data objects and data 
concepts should be unambiguously named and made available for reuse. 
 
This approach will enable data reuse and data exchange in a connected world (where data may be used for 
purposes other than that for which it was originally designed, or even imagined that it may be used for) and 
enable the realisation, in this pre-study, of Urban-ITS and beyond. 
 
It should be made clear that the meta-data registry is something different from locally maintained real-time 
databases that hold the current data.  Those dynamic databases are hosted, created, and maintained, locally 
(usually at the ‘city’ or ‘urban administration’ level), and make dynamic data available to actors in the Urban-
ITS paradigm. 
 
The meta-data registry is required to ensure that each of the locally maintained databases are defined 
consistently using the same data definitions (meta-data).  This is of course required because travellers, using 
whatever transport means, travel between urban administrations and therefore the data concepts used need 
to be consistent.  
 
However, it is inadequate that the data object and data concept definitions are buried in Annex C of EN12345, 
or Clause 14 of ISO 98765. Who knows that they are there - other than the standards writers and a few early 
users? And what is the incentive to use these, as opposed to other, data definitions? 
 
It is therefore essential that there is one data registry that makes the data definitions (meta-data) available 
to all urban administrations, and to all actors in the urban-ITS paradigm, across the EU. 
 
All of this is well known to probably almost every reader of this document, so PT1701 is telling you nothing 
new. But it is the job of this pre-study to identify gaps, and until there is: 
 

a) a funded and publicly and freely ITS meta-data registry;  
b) standards developers are obliged to submit their data object and data concept definitions to the 

ITS meta-data registry as part of the standards approval; 
c) data already defined in extant and used TS standards are uploaded into that meta-data registry; 
d) standard data objects already defined for general ICT use outside of the ITS paradigm (for 

example time, day, date, etc.) uploaded into that meta-data registry; 
e) Every entry in the ITS meta-data registry is assigned an unambiguous/unique Name, 
 

it is the belief of the experts in this PT that unless the actions listed above are taken, Urban-ITS, as envisaged 
in the CID, will not be possible. 
This report recommends that the EC, as a matter of urgency, makes call for, and offers financial support for, 
a project to establish such a meta-data registry/data dictionary. 
And further, once the ITS meta-data registry is in place and populated there needs to be a major 
harmonisation exercise to identify duplications, and find a consensus route to migration to the use of agreed 
common data objects and data concepts in the future. 
 
This report recommends that EC also provides support for consequential requirements (e.g. maintenance of 
common data registries). 
 
In order to successfully achieve such migration, it has to be recognised, as stated above, that existing and 
used data objects and data concepts will not be discarded just in order to meet a new standard, unless it is 
mandated by legislation or regulation. 
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See also: B.7.1; C.1; C.2.4; C.2.6, C.2.7; D.3.1; D.4.1. 
 

 Assuming the existence of a common meta-data registry/data dictionary, this Technical Report strongly urges 

the EC to make call and offer support for a Project Team for ‘ITS Data Harmonisation’. (C.2.6; C.2.7; E.1.5) 

  
A harmonisation process that ensures at the least unambiguous naming, and leads to common data concept 

definitions for future systems. (C.1; 2.4; C.2.7; D.3.1)) 

  
 It is recommended that the EC supports a process to regularly update the meta-data registry. 

  
The pre-study makes 13 recommendations for support measures -measures that do not lead to a Standard, 
but that are important to enable urban administrations to implement Urban-ITS. Some of these measures 
are considered essential i.e. without which it will be difficult for urban administrations to successfully introduce 
Urban-ITS.  
 

A list of these recommendations can be found in Section 2.10. 

9.5 Vendor lock-in 
The remit to PT1701 included a pointer to the Communication “Against lock-in: building open ICT systems 
by making better use of standards in public procurement” [41]. Annex B.7.6 analyses these issues and makes 
recommendations to avoid this situation. 

 

There is a need for a pan-European project to find a consensus solution for a combination of (probably 

existing) standards to avoid vendor lock-in for centre<>centre and centre<>field communications. (B.7.6). 

9.6 Testing and Conformance 

A mandatory test scheme is needed to verify conformance to communication/operational/performance 

requirements. This is often referred to as type approval or equipment certification. A strong industry 

consortium or government organization is needed to control and manage the process on a European level. 

It is suggested that Urban-ITS attaches to the overall C-ITS process aimed at the goal of conformance 

testing. It is recommended that a project team is formed to study conformance testing requirements 

specifically for Urban-ITS. See A.3.1, A.3.2, I.1.1.7, I.1.2. 

9.7 Standards procedures 
When is a standard needed? and when is it an appropriate time to develop and publish a Standard? 
Recommendation RC_PL02- of this Technical Report advocates that all Urban-ITS standards deliverables 
are first published as “Technical Specifications”. This enables much faster development and availability, but 
importantly enables specifications to be tested while the situation is still evolving, and if necessary enable 
revisions or improvements before a final standard is published. Of course it imposes migration 
responsibilities in the event of change, but it helps to provide a situation where standards deliverables are 
available at an earlier stage. 

 
 PT1701 recommends that the standards deliverables recommended in this Technical Report are first 

developed, approved and published as “Technical Specifications” (TS), and then, in most cases, reasonably 
swiftly tested and evolved into full Standards. (D.7). 

 
 This Technical Report also recommends that CEN considers adopting a process where once a work item is 

created, the first approved deliverable can be published as a TS, and the same approved work item can 
enable the subsequent development as a full Standard. (This is already the case in ISO, but after publication 
of a TS, CEN currently requires the creation and approval of a new work item to develop the TS into a full 
Standard, which incurs delays). (D.7). 

 
 See Section 2.3 for a list of recommendations relating to Standardisation policies. 
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9.8 Other panoptic recommendations 

 Interchangeability, within this context, having a choice of the mode of transport means, is more a design, 
investment and management issue than a standards issue. But the process of deciding if and when to 
interchange between transport means (bus to metro to train to tram; long-haul hydrocarbon based truck to 
non-emission last mile delivery) –‘multimodality’- is only possible with the availability of dynamic data. In 
order to enable physical interchangeability, standardised physical interfaces are therefore required. (D.3.2) 

 
 In order for data passed through a standardised interchangeable physical interface to be comprehensible 

and useable, data format and presentation standards are also required in order to achieve interoperability. 
(C.2.7; D.3.2; D.3.3) 
 

 Similarly, intermodality - the sequential change of transport means in order to achieve a journey -,is 
significantly enhanced and made more practical by the availability of dynamic data, (which similarly has  to 
rely on data format and presentation standards in order to achieve interoperability.)(D.3.3) 

 
 This study recommends that in all situations where document-type data is to be transferred, and there is not 

a particular bandwidth restriction, XML should be used as the standard transfer syntax according to ISO8825-
4”. C.2.3.1) and that ITS data/Urban-ITS data defined in standards or data-registries should be defined in 
ASN.1. (Note: this does not preclude that the data may additionally also be defined in other formats if local 
practices require this). (C.2.3.2) 

 
It is recommended that there is now an onus on standards developers to understand that their standards, 
and particularly foundation standards, need to be ‘abstract’ with regard to any particular application they are 
envisaged to serve, and that application standards need to specify their application specific issues within the 
application standard. (B.5) 

 
Further recommendations are made for a technical report for ITS terminology and the conceptualisation of 
how stakeholders could benefit by cooperation and interaction and a Technical Specification: Common 
methodology for the assessment and quantitative evaluation of proposed or instantiated Urban-ITS solutions 
and services.  (B.6). 
 
See 2.4 for list of recommendations. 
 

10. Summary of communications and security requirements 

10.1  Communications and Security context 
Within the areas of modal transport systems and traffic management, and to a lesser extent urban logistics, 
the pre-study shows how the evolution of systems in isolation from each other have created so called ‘silo’s 
of application specific data and application specific protocols. If, as we have established, Urban-ITS requires 
data interoperability in order to function, then we have to find a migration path acceptable to all, to migrate to 
common interoperable data concepts. 
 
Urban-ITS users, be they personal travellers(passengers), drivers both of public transport and private 
vehicles, who are also frequently users of Cooperative ITS, need to pass data wirelessly to and from each 
other, and the infrastructure. This will be achieved by using several, and multiple, wireless media. 
 
Further, the security issues that face participants in urban-ITS service provision and use are similar/common 
to those facing C-ITS. And the solutions to both the use of wireless media, and security issues need to be 
common between Urban-ITS and C-ITS. 
 
It turns out that the C-ITS architecture, security and protocols are not only essential in order for Urban-ITS to 
operate in the upcoming world of Cooperative-ITS, but provide an efficient migration path from current silos 
with their own definitions to the interoperable Urban-ITS paradigm, and provide solutions to security issues 
that have largely yet to be addressed in the Urban-ITS paradigm. See also Annex I which assesses these 
issues and makes a number of recommendations. Communications and security recommendations are 
summarised in Section 2.3. 
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Cooperative-ITS is one of the essential advances of ITS facilitated by the European Commission. C-ITS is 
both a toolkit and technical platform for Urban-ITS.  
 
(With C-ITS in this context, we refer to the complete definition from ETSI EN 302 665 and ISO 21217, and 
not the reduced V2V/V2I often referred by the car makers.) 
 

10.2 C-ITS Communications and Urban-ITS 
C-ITS in our Urban-ITS context covers travellers with the personal ITS-station, vehicles of various modes 
and types, roadside/depot/outstation functions, and central/back-office/instation functions. 
  
This means that all data storage/data processing will per definition happen inside one of the four classes of 
ITS-station. The data sharing cloud functions as a ‘Virtual Private Network’ over the internet, or more 
precisely over IPv6, which is the new internet protocol. 
 
Enabling and, where appropriate, applying the C-ITS paradigm for Urban-ITS will allow: 

 interoperable communication over different bearers without having to specify these for each of 
the applications/use cases we define in Urban-ITS; 

 security features that support cross-domain trust between all actors, at the same time as 
providing privacy support according to national/EU regulations; 

 remote management possibilities that allow unattended Stations that may be remotely loaded 
with new services, and automatic configuration and maintenance; 

 stations may also run locally determined ITS services side-by-side with the standardized 
Urban-ITS set, giving a high degree of local freedom to urban administrations to set their own 
policies. 

Most of the C-ITS standards needed to support Urban-ITS are already available, but two areas need 
urgent attention: 

 Setting common policies for Urban-ITS regarding the use of C-ITS. This is suggested to be 
done by a project that create and support a handbook include the following elements:  

 Best practices for the various roles of Urban-ITS (authorities setting policies, operators, 
implementers/suppliers), 

 Guide(s) showing how the different C-ITS standards may be applied, 

 Guide showing how to become part of the overall security hierarchy; 

 A mandatory test scheme is needed to verify conformance to 
communication/operational/performance requirements. This is often referred to as type 
approval or equipment certification. A strong industry consortium or government organization 
is needed to control and manage the process on a European level. It is suggested that Urban-
ITS attaches to the overall C-ITS process aimed at the goal of conformance testing. It is 
recommended that a project team is formed to study conformance testing requirements 
specifically for Urban-ITS; 

 Defining the missing security standards regarding interfaces between 
roadside/personal/central ITS-stations, patterned on well-established vehicle ITS-station 
security standards. 

It turns out that the C-ITS architecture, security and protocols are not only essential in order for Urban-ITS to 
operate in the upcoming world of Cooperative-ITS, but provide an efficient migration path from current silos 
to the interoperable Urban-ITS paradigm, and provide solutions to security issues that have largely yet to be 
addressed in the Urban-ITS paradigm. The concrete recommendations are handled largely in 1.7 above. 
 
Details of the work of the project team in the area of communications and security can be found in Annex I.   
The recommendations regarding communications and security can be found in Section 2.3 above. 
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11. Summary of MIS requirements 

11.1 The MIS context 
In making a journey, a traveller may use one mode or a combination of transport modes.  “Travellers” can 
comprise car drivers, freight drivers, passengers, cyclists, pedestrians, and potentially, in the future, the use 
of autonomous travel ‘pods’ or autonomously controlled taxis or similar. Multimodal Information Services 
(MIS) comprise the consideration of all modes in the urban area to give the traveller the choice of modes 
before and during their journey to enable an optimum travel experience.   
 
Presently, the conventional urban public transport offering (buses, trams and metros) dominates the modes 
for which urban travel information is provided, but links have now to be made with trains, private cars, bicycles 
and walking and the so called ‘New Modes’ such as car sharing, car-pooling, bicycle sharing and flexible 
transport services.  
 
There are a number of existing mature standards such as DATEX II for road data exchange, NeTEx and 
SIRI for public transport data exchange (based on the Transmodel reference data model), and ALERT C and 
TPEG for delivery of information.  However, many of these standards overlap or are not harmonised and 
there are gaps, particularly in the coverage of the new modes. 
 
PT1701 considered a value chain of the provision of a service from data collection (both scheduled and real-
time), through collation and aggregation, to the provision of a service to the traveller.  From the value chain, 
some 18 Use Cases were generated covering all aspects of MIS.  These Use Cases each encompass the 
requirement, looked at the provision of covering standards, and hence identified the gaps, leading to 
recommendations for standardisation.  The recommendations fell into 4 types: new standard development; 
standards update; standards harmonisation; and support actions.  In total there are 32 recommendations 
generated from the MIS sector. These recommendations are detailed in Section 2.4. 
 
As the urban area is presently predominately served by public transport, most of the recommendations fall 
into the area of public transport information modelling and service provision; hence the dominance of 
recommendations for updating and extending Transmodel, NeTEx and SIRI. 
 
The development area for new MIS standards identified by PT1701 comprises 17 recommendations of which 
8 are concerned with incorporating the new modes into the Transmodel standard reference data model, 
exchange formats and coherent with SIRI, NeTEx, DATEX II, and infrastructure model (GDF); a further 5 
recommendations cover standards needed to cover gaps in current provision in data exchange and services 
for MIS; and the final 4 recommendations for new standards cover the assurance of data quality. 
 
The requirements for standard updates area comprise 9 recommendations, 6 of which are to support updates 
and development in and support for Transmodel, 2 to develop links to geographic models linked to 
infrastructure and 1 to further develop quality procedures. 
 
The requirements for standard harmonisation comprise 2 recommendations, both concerning the 
harmonisation across modes of existing location referencing standards.  This is a major issue with almost all 
application standards having their own location referencing methodology which inevitably are not in line with 
each other or the INSPIRE standards. Although these recommendations originate from the MIS studies, they 
are considered generally applicable across the whole Urban-ITS domain. 
 
Finally, the requirements for support actions comprise 7 recommendations, 2 of which are concern 
development of NeTEx profiles, 3 address verification of standards compliance of data (both in data 
repositories and in data exchange files), and 1 provides for an urban meta-data registry.  Lastly, there is a 
recommendation to financially and institutionally support the creation and existence of an organisation 
(strongly connected to stakeholder) in support those seeking to implement and deploy systems compliant 
with NeTEx, SIRI and Transmodel. 
 

11.2 MIS and Urban-ITS 
‘Multimodal Information Services’ (MIS), for the purposes of this study, comprise: 

 information to travellers on all modes of transport in the urban area; choices before and during 
a journey; 



INTERIM REPORT STAGE JANUARY 2016 

 

 

 
 

CEN TC278 PT1701: Standards and actions necessary to enable urban infrastructure coordination to 
support Urban-ITS 

10 

 

 information to travellers on interurban transport that has a direct impact on a traveller’s urban 
journey;  

 modes of transport cover the conventional urban offering such as buses, trains, trams, metros, 
private cars, bicycles and walking, but also ‘New Modes’ such as car sharing, car-pooling, 
bicycle sharing and flexible transport services; in the future, the use of autonomous travel ‘pods’ 
or autonomously controlled taxis or similar; and 

 enabling the urban administration to provide a balanced effective transport offering within the 
constraints of cost and policy. 

“Travellers” can comprise car drivers, freight drivers, passengers, cyclists and pedestrians. 
 
MIS enable the urban traveller: 

 to make the optimum choice of mode, cost, route and timing to reach an intended destination; 
and, 

 to choose to switch between modes during the trip to reach an intended destination optimally.  

The scenario envisaged is that a traveller arriving in the urban area or already present, will have all the 
information to hand to make an optimum journey.  This might include, for instance, travel by metro to a certain 
point where the traveller is directed and guided to the nearest bicycle sharing facility to continue, or complete 
their journey.  Giving locations, availability and timetables is only part of the story; the traveller will also need 
information on the cost structures in an integrated way – will my ticket cover the whole trip using all modes? 
Many public transport services operate on the basis of scheduled transport offer, but this information can 
change over one operational day, due to diverse circumstances, such as public transport disruptions but also 
traffic or road conditions. It is therefore envisaged that a traveller might plan a journey by choosing and using 
more than one mode, but also change modes during the trip as a result of information received during the 
trip. 
There are a number of existing mature standards such as DATEX II for road data exchange, NeTEx and 
SIRI for public transport data exchange and Transmodel providing a reference data model, ALERT C and 
TPEG for delivery of information, however these standards can overlap, or are not sufficiently harmonised 
in some aspects, or show gaps. For example, they do not completely cover the new modes, i.e. services 
such as car sharing, car-pooling, bicycle sharing and flexible transport that now are gaining importance in 
the urban area. These new services have to be taken into account for real-time multimodal information and 
in particular for trip planning algorithms.  It is vital that these new services are standardised in coherence 
with already existing standards. 
 

11.3 Approach taken 
The approach used in MIS was to consider a conventional value chain from the acquisition of data through 
the collation and validation of that data, to the building of an information message and finally the delivery of 
the message to the urban traveller.  In addition to the conventional broadcasting of information, where 
travellers receive all the data, and a device, filters out information applicable to the traveller’s journey; some 
information is delivered directly to the traveller in response to a request for information.  These requests can 
be made before the journey has commenced or during the journey as a result of changing circumstances or 
an additional request. 
The data available from the modes falls into two distinct areas:  scheduled data for each mode which details 
the intended offer the data related to an operational day, possibly modified by events occurring during an 
operational day as real-time data; and real-time data outside of the public transport domain can comprise at 
least:  
 

 flow, speed and occupancy (stationary vehicles) data from an ‘Urban Traffic Control ‘(UTC) 
system; 

 the status of traffic signals and signing systems; 
 weather and road surface conditions; 
 incidents; and, 
 the occupancy levels of car parking. 

 
For each element in the value chain and for ‘New Modes’ of transport a number of ‘Use Cases’ were 
constructed.  These use cases identified the scope of each element and existing standards available.  As a 
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result of the stakeholder consultation and the knowledge of experts, the gaps between the existing standards 
and the requirements were identified resulting in 31 recommendations for standards and supporting actions.   
 
The recommendations for MIS are detailed in Section 2.5. 

 
Details of the work of the project team in the area of Multimodal Information Services (MIS) can be found in 
Annex F.   

12. Summary of TM requirements 

12.1 The TM context 
Traffic management encompasses a wide range of technologies and solutions used to detect, inform and 
control road users. Road users can include private cars and motorbikes, public transport buses, pedal 
cyclists, pedestrians, taxis and may include special provisions for vulnerable road users. 
In the urban environment, traffic signals are considered the ubiquitous form of traffic management, but it is 
now more far reaching and includes message signs, CCTV, access control, selective vehicle priority, 
intelligent detection of vehicles and road users, enforcement technologies and urban tunnel management 
systems. 
Within the Traffic Management domain there are currently very few Standards available to be used on a pan-
European level. There are some very mature open regional specifications (for example OCIT/OTS and 
UTMC) and a number of supplier specific proprietary specifications are in use, and while some of these have 
been adopted by urban administrators, there are pitfalls associated with them. While DATEX II supports the 
traffic management service, it is designed for the one function of data exchange (for instance between TM 
Centres). This has made procurement of traffic management systems challenging often resulting in urban 
administrators developing their own specifications or relying on “outcome” based contracts.   
Outcome based, or non-specific procurements often result in vendor lock-in and the PT1701 team’s 
experience highlighted various examples of this, from vendors simply filling a standards void to make their 
products work, through to purposeful lock-in to maximise future income streams. 
Following a ‘value chain’ approach to traffic management services, the PT1701 project team were able to 
break down traffic management into a small number of fundamental functions.  These functions were then 
examined as in a number of use cases to identify the standards (and gaps) appropriately, which resulted in 
the 11 recommendations being made. 
Some of the recommendations overlapped with those in the other study areas, and these have been grouped 
together in this report, as ‘panoptic recommendations, (for example location referencing), while others are 
very specific to the traffic management domain, (for example configuration of traffic controllers). 
Many of the gaps from the use cases, and hence the recommendations, are focused on data exchange, and 
this covers a broad spectrum of functions, including the traditional synchronised control of traffic signals, but 
also integration of a growing range of traffic sensors and even simple functions, like how to put information 
on message signs and deliver automated fault reporting. This area also includes identifying gaps in DATEX 
II to ensure it can continue to provide the necessary high level data exchange for all Traffic Management 
functions. 
Other recommendations are based on the need for coherent data models for traffic management, including 
a data model for traffic management plans, topological data models for the road network, and measures to 
avoid vendor lock-in. 
 

12.2 TM and Urban-ITS 
From its humble beginnings as simple, isolated, traffic signals, Traffic management in the urban environment 
has grown in both scale of operations and complexity in technology, and never more so than in the last 
decade. 
 
Most urban administrations now operate some form of centralised control of traffic signals, with many using 
an adaptive control algorithm on those traffic signals.  Selective vehicle detection is used more commonly to 
enable public transport and emergency services to have integrated priority. Urban message signs can now 
be seen providing both strategic and tactical information to travellers and cutting edge technologies, such as 
ANPR, are used to measure road network performance and provide this information to the travellers. 
 
However, this growth has been organic - often over many decades - resulting in either: 
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 multiple traffic management solutions being both physically and logically isolated from each 
other, resulting in little interoperability or data exchange and providing a more complex 
operating environment; or, 

 a supplier led fully integrated traffic management solution, resulting in vendor lock-in and 
causing service expansion issues. 

 
And it has highlighted that there are very few pan-European standards relating to traffic management. 
 
Although at a micro level, urban administrations across Europe may have differing policy objectives for their 
traffic management, at a macro level the over-arching goals will be very similar (e.g. reduce emissions, 
improve safety, manage congestion) resulting in similar technical solutions being used. 
 
There are three core problem areas, identified in Annex G, for the traffic manager: 

a) Continuity of traffic management services on the urban and on urban-interurban interfacing 
roads. 

b) Exchange of data and information with third parties (other road operators as well as traveller 
information service providers) 

c) Vendor lock-in affecting procurement and asset management of the Urban-ITS infrastructure, 
especially relating to the deployment of C-ITS. 

 
Each of these areas is affected by standards, or gaps in standards, and are reviewed in the ‘Use Cases’.  
Taking each one in turn: 
 

12.3 Traffic Management Standards Issues. 
During the drafting of this work (See Annex G), the following standards gap areas were identified in the 
traditional traffic management systems: 

a) Sensor Data. With current generation sensors being able to provide richer data (e.g. pedestrian 
density, automatic number plate recognition, floating vehicle data and pollution monitoring) and 
more sensor data being consumed by central systems (as opposed to local traffic controllers), 
there is a significant lack of standards that enable an urban administrator to add multiple 
vendors’ sensors onto their system. 

b) Synchronised control of traffic systems. While there are several regional standards for central 
systems to control traffic signals, there are no Pan-European standards in this area. However, 
the team acknowledged that the regional specifications, where they are available, are doing a 
good job at preventing vendor lock-in. 

c)  Download of configuration data. A synchronised download and update of configuration data to 
all interworking traffic management subsystems is an indispensable prerequisite for a high 
operational consistency in a mixed vendor environment. There is a significant lack of standards 
that enable a centralised, synchronised and easy to apply distribution of configuration data to 
all subsystems of a traffic management system environment.  

 

12.4 Exchange of data and information with third parties 
DATEX II has enabled traffic managers to exchange key data about traffic data, incidents/events, roadworks, 
traffic conditions/travel times, Road surface and weather conditions, VMS settings and at last also parking 
information. However, although DATEX II provides a comprehensive and wide ranged set of data elements 
there is a significant lack of Pan-European accepted DATEX II profiles and there were more other third party 
exchanges identified, which are not currently included, or not supported on “standard” off the shelf systems.   
 

12.5 Procurement and maintenance of the Urban-ITS solution for TM 
One of the obstacles in adopting new ITS solutions in traffic management is in the actual procurement. If 
there are gaps in standards, what does an urban administrator ask for when procuring a new system? 
Without any standards to specify, a procurement would need to be based on one of: 

a) A locally developed detailed specification. You will get what you ask for and can specify open 
interfaces or even own the ‘Intellectual Property Rights’ (IPR). However, the cost of such a 
bespoke solution may be prohibitive. 
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b) A “lot” based procurement approach delivering a modular solution, requiring the vendors to 
adapt their interfaces so that the products are interoperable, but without any open standards, 
resulting in delivery risk and vendor lock-in.  

c) An output based specification.  The urban administrator does not need to have the skills to 
specify the system, only what it should do.  This would cost less but could result in vendor lock-
in. 

d) Traffic management as a ‘Service’. A few traditional suppliers are now offering cloud based TM 
solutions, where the urban administrator never owns the system. Would need to have long 
contracts as supplier change will be painful, but removes other pains such as upgrade paths 
and obsolete systems. Would still need open interfaces to any urban administrator or 3rd party 
systems. 

The team also identified that urban administrators often desire to operate a single asset management system 
for all their assets, not just traffic management, resulting in an asset management system which sits outside 
of the traffic management system, however there are no standards for the exchange of asset and 
configuration data between these two systems. 
 
The high level use cases identified in the traffic management domain follow a value chain process, 
recognising the inputs and outputs from a typical traffic management solution, which has highlighted the 
standards gaps and overlaps in this value chain. 
  
ITS is a key part to the future of traffic management, and while some standards are reaching maturity in 
this area, such as SPAT/MAP, there are still recognised gaps (e.g. central system to traffic controller to 
enable SPAT/MAP) which need to be addressed. 
 
See full list of recommendations in 2.6. 

13. Summary of UL requirements 

13.1 UL context 
Detail of the work of the project team in the area of Urban Logistics can be found in Annex H. 
Urban logistics, for the purposes of this study, comprises 

 Urban freight; 
 Urban parking; 
 Alternative fuel refilling. 

Urban parking has been around for a long time, but its integration into the Urban-ITS paradigm, and the level 
of sophistication of the parking offering (especially availability of and guidance to specific bays) remains in 
its infancy. This means that there are competing technical solutions and at this stage it is unclear if one 
offering will come to dominate or whether there will be a plurality of solutions.  
In respect of alternative fuel refilling, the sector is still very much in its infancy. Alternative fuel refuelling use 
cases at this stage largely centre on recharging electric vehicles. But other alternative fuel forms (such as 
hydrogen) will emerge and need to be accommodated. 
 
In such nascent domains, the role of standards deliverables, usually developed alongside the first trials of 
the solutions, are to provide consistency of thought and to prevent the creation of silos, hopefully also to 
prevent the solutions being within the IPR of a single market player. 
 
One may therefore expect a proliferation of Technical Specifications that will be trialled and evolve in the 
market place and trials. Some of these will be in contention with each other, but in time a few will become 
the accepted paradigm and be developed into full standards. This work is largely funded and driven by 
commercial interests (hopefully working together), so does not need ‘pump-priming’. But in some pre-
competitive situations, pump-priming, in this case the sponsorship of the developments of standards 
deliverables to achieve political objectives, or to ensure an open market, is justified. 
 

13.2  Urban Freight 
Urban freight, by comparison is well developed. However, the Urban-ITS paradigm envisages the reduction 
of congestion and reduction of pollution by more intelligent freight delivery and collections within the urban 
zone, and by improvement to safety and to the environmental conditions for the urban citizen. 
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Many of these concepts include the concept of an “Urban Consolidation Centre” (UCC) that consolidates 
inbound and outbound freight, delivering and collecting by more efficient means due to the consolidation and 
by less polluting vehicles for the so called “last mile” (Though in the megacities of today this might actually 
be the last 20 miles). 
 
Over the past 20 years nearly 200 such trials have taken place, nearly all of which have failed to become 
commercially viable services. The conclusion of PT1701 is that the UCC function is already being carried 
out in-house by large organisations, such as supermarkets, and by the National post offices and commercial 
courier and parcel delivery services in the case of other deliveries/collections. The only problem being that 
they all still tend to use diesel powered vehicles for deliveries. Deliveries using electric vehicles have 
generally not turned out to be practicable solutions. Solutions to these issues are therefore likely to be long 
term rather than short term. So in the short term the emphasis needs to be on control via “low emission 
zones” and other emissions, and other access control measures. 
. 

13.3  Standardised data formats and standardised transaction profiles 
One clear gap in any of these aspects of urban logistics, is that in the Urban-ITS paradigm, data needs to 
be shared, and transactions need to be standardised. (See Annex H). A combined project “Standardised 
Data Formats and Standardised Transaction profiles to support Urban-ITS Logistics” is therefore 
recommended whose scope is to (at least) include: Traffic information, vehicle access management, oversize 
management, ANPR data exchange, and cross border enforcement. 
 
This work should proceed with the highest priority. 
 

13.4 Emissions monitoring 
It is clear that in the short to medium term, the monitoring and control of emissions remains a key area for 
Urban-ITS. A Project Team to determine standard for ‘Air Quality outstations/ pollution monitoring station 
and Traffic Management Systems’ is therefore recommended. 
 

13.5 Geofencing 
Geofencing uses GNSS coordinates to create a virtual zone around a particular location which activates the 
electric mode of hybrid vehicle buses with extended zero emission capability and other hybrid vehicles when 
they enter the ultra-low emission zone or other zones. This can be configured to allow ‘hard zones’, where 
buses, certain vehicles/taxis must always run in electric mode and ‘soft zones’ where they run in electric 
mode if there is enough battery charge remaining. The technology could also be used in low emission 
neighbourhoods and other roads with high concentrations of NOx and high levels of pedestrian activity. 
 
A project team is required in respect of standardising geofencing protocols. 

  

13.6  Delivery vehicle real-time mapping/route optimisation 
A project team has been proposed to develop a delivery vehicle real-time mapping/route optimisation 
mechanism in order that it could apply across EU. But it is considered a lower priority in comparison to the 
other proposals for urban logistics. 

 

13.7 Recommendations for Urban Logistics 
A number of similar/associated needs were identified, but for ease of processing and management it is 
proposed to combine these into a combined project “Standardised Data Formats and Standardised 
Transaction profiles to support Urban-ITS Logistics” which includes at least the following aspects of urban 
logistics data requirements: Traffic information, vehicle access management, oversize management, ANPR 
data exchange, and cross border enforcement. Priority: HIGH (in comparison with other Urban logistics 
recommendations). 

 In respect of missions monitoring, a Project Team is proposed to determine “Standard for Air Quality 
outstations and Traffic Management Systems” and this project is assessed to be of  HIGH PRIORITY (in 
comparison with other Urban logistics recommendations”. 
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 In respect of the nascent field of "Geofencing”,  A project team is proposed in respect of standardising 
geofencing protocols. However, this project is only ranked as Medium priority (in comparison with other 
Urban logistics recommendations). 

 
In respect of “Delivery vehicle real-time mapping/route optimisation”, proponents have suggested a project 
team in order to develop a delivery vehicle real-time mapping/route optimisation matrix in order that it could 
apply across EU.  However, this is rated of low priority (in comparison with other Urban logistics 
recommendations). 
 
See Section 2.7 for a full list of Urban Logistics recommendations, and Annex H for the detailed Use Cases 
and the exposition of the work of PT1701 to reach these recommendations. 
 
At this Interim Report stage, it should be noted that there are a number of Use cases (largely proposed by 
OPTCITES) that have been identified, but the PT does not yet have enough data to complete the Use Cases. 
We hope and expect this to be rectified by the time of the final report. 

. 

14. Summary of architecture requirements  

14.1 FRAME Architecture context 
PT 1701 work in this area has focussed on the request from the European Commission to identify what can 
be done to promote and improve the deployment of Urban-ITS, and the coherence of proposals from the PT 
to the coherence of the FRAME architecture. 
 

14.2 Coherence 
The use cases for the Urban-ITS domains of ‘Traffic Management’ (TM), ‘Multimodal Information Services 
‘(MIS) and ‘Urban Logistics’ (UL) have been analysed for coherence with the contents of the FRAME 
Architecture.  In all three domains a good level of coherence was found between majority of the descriptions 
in the use cases and the functionality that the FRAME architecture contains. 
 
Most of the lack of coherence that was found can be summarised in the following two ways: 
 

a) The evolution of services and facilities since updates were last made to the FRAME 
Architecture.   

 
Examples of this are: a lack of support for car and bicycle sharing; the ability to include access 
to facilities that provide alternative fuels for vehicles in traveller trip plans; and, the availability 
of some multimodal information only when requested by a traveller. 

 
b) Some facilities and services are not shown explicitly within the functionality that the FRAME 

Architecture includes.   
 

Examples of this are: the analysis of public transport performance data against "contractual 
reporting" and "providing data for QoS analyses and processes"; enabling a bias towards the 
use of public transport services within traveller trip planning; and the downloading of 
configuration data to functionality that can be expected to be located at the roadside. 

 

14.3 Standards required in order to ensure homogeneity and support for Urban-ITS 
In order to ensure homogeneity, and support for Urban-ITS requires consistency beyond just that of data 
formats and protocols. The study has identified that the use of some existing standards should be required 
throughout the sector in order to provide benefits in the creation and use of Urban-ITS architectures., and in 
the consistent enabling/support/implementation of applications for Urban-ITS    
 
These standards are: ISO 14813-1 (ITS service descriptions), ISO 14813-5 (ITS architecture descriptions), 
ISO TS 17427-1 (roles and responsibilities in ITS), ISO TR 24529 (use of UML in ITS standards), ISO TR 
26999 (use of process orientated methodology in ITS standards) and ISO/IEC/IEEE 42010 (general 
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architecture descriptions).  This is particularly true of ISO 14813-1, the use of which will have the benefit of 
providing a standardised description of the services that ITS is able to support. 
 

14.4 Update and extension of the FRAME ITS architecture 
Attention has been given to the identification of what should be done to improve the existing FRAME 
Architecture so that it becomes even more useful to its users.  This includes the following: 
a) The integration of the best parts from other ITS architecture initiatives in Europe such as the 

Norwegian ARKTRANS architecture, the French ACTIF architecture, the Italian ARTIST Architecture, 
the German OTS architecture and the UK's UTMC architecture; 

b) The creation of a "standardised" physical views based on the Cooperative-ITS communications 
network diagram; 

c) Modifications to provide enhanced capabilities within the FRAME architecture toolset for the creation 
of organisational views for ITS implementations and to make it more user friendly; 

d) Extensions to accommodate new paradigms within Urban-ITS (since the last update of FRAME) 

 

14.5  Advice on the setting up and administration of ITS services  
The use of the FRAME architecture to create organisational views would be enhanced by the creation of a 
CEN Technical Report to provide advice on the ways to manage and administer the deployment of ITS 
services.  This would provide a source of advice for those urban administrations that find the have to adapt 
to the new culture of viewing ITS deployment as a business rather than a service.  The guidance would 
include how to manage the whole lifecycle of ITS service deployment from initial specification through to 
replacement or upgrade and should also provide information for urban administrations should they wish to 
avoid getting into a "vendor lock-in" situation with some or all of their suppliers.  It can also provide guidance 
on an alternative approach which is to buy in the complete provision of an ITS service from a single supplier 
for a limited period of time, e.g. a speed enforcement system. 
 

14.6 Summary 
The detailed exposition of architecture aspects concerning architecture are made in Annex J.  
 
A full list of recommendations in respect of architecture are detailed in Section 2.8 
 
In summary, recommendations are made to ensure consistent use of architecture description, the use of the 
standardised classification of ITS service domains and services, a common understanding of C-ITS roles 
and responsibilities. the use of UML, or process oriented methodology, and requirements for general 
architecture descriptions.  
 
Recommendations are made to update and extend the FRAME architecture; and that a guidance document 
(Technical Report/Guide) is created to help urban administrations with factors, issues and best practices 
associated with the life cycle, relationships, "value chains" and administrations of ITS services. 
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Annex: Specific recommendations 

2.3 Standards Policies - Urban-ITS (and general) 

EU framework Rc_Pl01- 

PT1701 recommends that the CID supports a prestudy for a proper 
evaluation of the scope, opportunities, benefits and funding options for 
establishing EU-ICIP.  (Guide: (Technical Report) EUropean ITS 
Communications, Information and Protocols {EU-ICIP}). (D.1.2, .5; E.1.14)   

UC- ULG -
0001  

Policy & 
Strategy : 
Urban-ITS 

Rc_Pl02- 

PT1701 recommends that the standards deliverables recommended in this 
Technical Report are first developed, approved and published as “Technical 
Specifications” (TS), and then, in most cases, reasonably swiftly tested and 
evolved into full Standards. (D.7)  

Policy See 
D.8 

Policy & 
Strategy : CEN 

Rc_Pl03- 

PT1701 recommends that CEN considers adopting a process where once a 
work item is created, the first approved deliverable can be published as a TS, 
and the same approved work item can enable the subsequent development as 
a full Standard. (This is already the case in ISO, but after publication of a TS, 
CEN currently requires the creation and approval of a new work item to 
develop the TS into a full Standard, which incurs delays). (D.7)  

Policy See 
D.8 

Policy & 
Strategy : 
Urban-ITS 

Rc_Pl04- 
 It is recommended that there is a funded European project to study the 
ITS/Urban-ITS and regulatory framework issues associated with the 
introduction of autonomous vehicles 

Policy See 
B.9 

Policy & 
Strategy : 
Urban-ITS 

Rc_Pl05- 

The standards for ITS-station security need to be completed quickly.There is 
already significant work done in IEEE P1609.3 and ETSI TC ITS WG5, but this 
needs to be transposed to the needs of Urban-ITS.A project team is proposed 
in order to speed up this work (I.4) 

Policy See 
I.3.3 

Policy & 
Strategy : Data 

Rc_Pl06- 

Naming data concepts shall always be unambiguous. When defining the 
semantic of the data it is recommended to always ensure that naming and/or 
versioning always makes it possible to distinguish between: - planned data 
concepts (often called static), with a lifecycle longer than an operational day; 
- operational data concepts, with a short lifecycle, - statistical data concepts, 
i.e. raw registered data, dedicated to further processing, e.g. to create 
operational indicators. (D.4.5.1) 

Policy See 
D.4.5 

Strategy : 
Methodologies 

Rc_Pl07- 

ITS meta-data/Urban-ITS meta-data concepts defined in standards or meta-
data registries should be defined in ASN.1. (Note: this does not preclude that 
the data itself may additionally also be defined in other formats if local practices 
require this). (C.2.3.2) 

Policy See 
C.2.3.2 

Strategy : 
Methodologies 

Rc_Pl08- 

 the following standards should be used where appropriate in the creation and 
publication of all ITS architectures in Europe: ISO 14813-5 (Describing 
Architecture); ISO 14813-6 (Data presentation using ASN.1); ISO TS 17427-1 
(C-ITS Roles and responsibilities) ; ISO TR 24529;(Using UML (ISO 19501) in 
ITS Standards)  ISO TR 26999 (Using POM in ITS Standards);ISO 24097 
(using web services); ISO 24531 (Using XML in ITS Standards)  ISO/IEC/IEEE 
42010 (Architecture description) (J.3.2)  

Policy See 
J.3.2 

Strategy : 
Methodologies 

Rc_Pl09- 
 The use of ISO IS14813-1 (ITS domains; service groups and services) is 
promoted across Europe to ensure commonality in the content and scope of 
ITS services. (J.3.2) 

Policy See 
J.3.2 

Security Rc_Pl10- 

Security for ITS-stations need competing quickly. There is already significant 
work done in IEEE P1609.3 and ETSI TC ITS WG5, but this needs to be 
transposed to the needs of Urban-ITS.A project team is proposed in order to 
speed up this work. (I.3) 

Policy See 
I.3.3 

Security Rc_Pl11- 
A PT to study how C-ITS security shall be applied for Urban use. Specifically 
: practical advice to city authorities, and national/regional level needs to get 
going based on recommendations. (I.3) 

Policy See 
I.3.3 

Security Rc_Pl12-  

Urban-ITS attaches significance to the goal of conformance testing. It is 
recommended that a project team is formed to study conformance testing 
requirements specifically for Urban-ITS. Within the C-ITS context, with a view 
to providing essential standards in this area. (I.3) 

Policy See 
I.3.3 
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Security Rc_Pl13- 
One specific task is identifying the missing security standards regarding 
interfaces between Roadside/Personal/Central ITS Stations, patterned on 
well-established Vehicle ITS Station security standards. (I.3) 

Policy See 
I.3.3 

 

2.4 Panoptic-Across the Board  

infrastructure Rc_Gn01- 
There is a need for a pan-European project to find a consensus solution for a 
combination of (probably existing) standards to avoid vendor lock-in for 
centre<>centre and centre<>field communications. (B.7.6) ) 

General See 
7.6 

infrastructure Rc_Gn02- 
To develop GDF 5.1 data model covering the connection between Transmodel 
and GDF and the corresponding data exchange format (F.4.11) 

MIS-0005-2  

Policy & 
Strategy : 
Urban-ITS 

Rc_Gn03- 

It is recommended that ITS-station communications is a preferred mechanism 
for data exchange and provides a migration path to move from ‘silos’ to an 

urban-ITS paradigms. (I.1) 

General See 

I.1.7 

Policy & 
Strategy : Data 

Rc_Gn04- 

It is recommended that there is generic independence of a data concept. i.e. 
autonomous; free from control in action, judgement, etc. and not dependent on 
anything else for function, validity, etc; separate.  It is recommended that there 
is now an onus on standards developers to understand that the data concepts 
of their standards, and particularly foundation standards, need to be ‘abstract’ 
with regard to any particular application they are envisaged to serve, and that 
application standards need to specify their application specific issues within 
the application standard. (B.5) 

General See 
D.4.5.1 

Policy & 
Strategy : Data 

Rc_Gn05- 
It is recommended that for all ITS data definition and data exchange standards, 
that a model driven approach is followed. (D.4.5.2, D.4.2) 

General See 
D.4.5.2 

Policy & 
Strategy: Data 

Rc_Gn06- 

When determining standard data exchange profiles, It is recommended to 
specify the purpose of the profile and how it refers to a reference standard data 
exchange format. And shall provide an open (publicly available) specification, 
including: to data versioning; to precise cardinalities; to restrictions to certain 
data values. (D.4.2) 

General See 
D.4.2 

Policy & 
Strategy: 
Security 

Rc_Gn07- 
The overall recommendation for Urban-ITS security is to follow the C-ITS 

security process to ensure that Urban-ITS needs are met. (I.3) 

General See 

I.3.3 

Strategy : 
Methodologies 

Rc_Gn08- 
This study recommends that in all situations where document-type data is to 
be transferred, and there is not a particular bandwidth restriction, XML should 
be used as the standard transfer syntax according to ISO8825-4”. (C.2.3.1) 

General See 
C.2.3.1 

Data Urban-ITS 
:              trip 
planning 

Rc_Gn09- 

Intermodality - the sequential change of transport means in order to achieve a 
journey -,is significantly enhanced and made more practical by the availability 
of dynamic data, (which similarly has  to rely on data format and presentation 
standards in order to achieve interoperability). (D.3.3)   

General See 
D.3.3 

DATA: Urban-
ITS :                       
traffic raw data 

Rc_Gn10- 
In order for data passed through a standardised interchangeable physical 
interface to be comprehensible and useable, data format and presentation 
standards are also required in order to achieve interoperability. (C.2.7; D.3.2)  

General See 
D.3.2 

Location 
referencing 

Rc_Gn11- 
Develop standards for systems that are capable of determining the position 
of vehicles and travellers in the urban environment and inside structures and 
time in a reliable and accurate. (D.4.3.5) 

GEN-0002   

location 
referencing 

Rc_Gn12- 
Standard harmonisation :  To develop a standard for continuous, multimodal 
and real-time location referencing in urban areas taking into account all 
existing standards. (F.4.12) 

GEN-0001;          
GEN-0002;     
MIS-0001;         
MIS-0005;         
MIS-0007;        
MIS-0008    

stakeholders Rc_Gn13- 
Development of a: Technical Report: ITS terminology and the 
conceptualisation of how stakeholders could benefit by cooperation and 
interaction. (B.6) 

General See 
B.6 

evaluation Rc_Gn14- 
Development of a: Technical Specification: Common methodology for the 
assessment and quantitative evaluation of proposed or instantiated Urban-ITS 
solutions and services.  (B.6) 

General See 
B.6 
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Urban-ITS :              
Strategic 
support 

Rc_Gn15- 

PT1701 recommends that CEN develop a guide (Technical Report) to provide 
advice and guidance to urban administrations to assist them to move from 
current organisations and practices into a multimodal business paradigm. The 
guide to consider organisational, management, commercial issues and change 
management to provide a high level concept of operations (CONOPS) in the 
multimodal business paradigm (D.7) 

General See 
D.8 

 

2.5 Multimodal Information 

public transport Rc_MI01- 

This report recommends that the EC, as a matter of urgency, makes call for 
experts and offers funding for the Transmodel update project so that it can 
align Transmodel with the Urban-ITS paradigm and accommodate new 
modes.  (F.1.4.2) 

MIS 0000, 
and All MIS 
Transmodel 
UC's 

Transmodel Rc_MI02- 

Standard update To develop Transmodel v6 – Part 4: Operations Monitoring 
and Control, i.e. the update of   Transmodel Operations Monitoring and 
Control with the requirements of SIRI standard,  EBSF project & align with 
DATEX II part 3 (Situation Publication). (F.4.2) 

MIS-0002-1  

Transmodel Rc_MI03- 
Standard update:To develop Transmodel V6 – Part 5: Fare Management (incl. 
validation and control part). (F.4.1) 

MIS-0001  

Transmodel Rc_MI04- 
Standard update: To develop Transmodel v6- Part 6: Passenger Information  
to take into account complex queries and filters as requested by NeTEx -
informative annex. (F.4.13) 

MIS-0003 

Transmodel Rc_MI05- To develop Transmodel  v6-Part 7: Driver Management. (F.4.13) MIS-0002-1  

Transmodel Rc_MI06- 
Standard update : To develop Transmodel v6- Part 8: Management 
Information & part 7: Driver Management).  (F.4.3) 

MIS-0002-1  

Transmodel Rc_MI07- 
Standard update: To develop the update of the TR "Transmodel informative 
documentation". (F.1.4.2) 

MIS General 
see F.1.4.2 

Transmodel Rc_MI08- 
To develop a link between DATEX II and Transmodel (Elaborate Transmodel 
v6 – Part 4) – see recommendation MI11. (F.4.11) 

MIS-0005-2  

public transport 
raw data  

Rc_MI09- 
Standard update : To complement NeTEx and SIRI with a Transmodel based 
exchanged protocol for raw operational data needed for the Study and 
Control stage. (F.4.3) May be linked to TM01 

MIS-0002-1  

public transport Rc_MI10- 
Other action : To develop several of the most useful profiles based on 
NeTEx. (F.4.1) 

MIS-0001  

public transport Rc_MI11- 
To develop a standard physical UML data model for Transmodel real-time 
data (coherent with SIRI XML– i.e. by reverse engineering from XML files). 
(F.4.2)  

MIS-0002  

Location 
referencing 

Rc_MI12- 
Standard harmonisation :  To develop a standard for continuous, multimodal 
and real-time location referencing in urban areas taking into account all 
existing standards. (F.4.12) 

MIS-0005;    
MIS-0007;    
MIS-0008    

new modes Rc_MI13- 
To develop a standard reference data model for network topology for New 
Modes (car/cycle sharing areas, car pooling areas, battery recharging places) 
in coherence with Transmodel V6. (F.4.1) 

MIS-0001  

new modes Rc_MI14- 
To develop a standard reference data model for service description for New 
Modes (incl. booking, fares, etc.) in coherence with Transmodel V6 and Part 
7: Driver Management. (F.4.1) 

MIS-0001  

new modes Rc_MI15- 
To develop a standard data model for cycling network in coherence with 
Transmodel V6 and GDF. (F.4.1) 

MIS-0001  

new modes Rc_MI16- 
To develop a standard exchange format for New Modes planned data 
(topology, service description and fares). (F.4.1)  

MIS-0001    

new modes Rc_MI17- 
New standard development : To develop a standard data model for New 
Modes operational aspects (in coherence with Transmodel).  (F.4.2) MIS-0002  

new modes Rc_MI18- 
New standard development : To develop a standard data exchange format for 
each of the New Modes real-time data (availability, booking  etc. ), coherent 
with SIRI, in combination with DATEX II. ). (F.4.2) 

MIS-0005    
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new modes Rc_MI19- 
New standard development: To develop a standard interface between on-
board equipment and mobile devices for dynamic car-pooling. (F.4.10) 

MIS-0005-1  

new modes Rc_MI20- 
New standard development: To develop a standard service interface between 
mobile devices and car-pooling back office system (neutral to the car-pooling 
algorithm itself). (F.4.10) MIS-0005-1  

trip planning Rc_MI21- 

New standard development: To develop a standard stop place ID coding (in 
coherence with the guidelines of Transmodel/IFOPT/NeTEx) to allow national 
stop repositories to be developed and stop places to be available and 
unambiguous by any trip planner or information service. (F.4.4) 

MIS-0003  

trip planning Rc_MI22- 

New standard development: To develop standard APIs and/or query/ data 
exchange format for interconnection of Journey Planning Systems in 
coherence with Transmodel v6 (as initially planned by CENTC278 WG3 SG8 
Open Journey Planner Interface). (F.4.5) MIS-0003-1  

trip planning Rc_MI23- 
New standard development: To develop a standard a standard specification of 
the characteristics of trip options and modal choices to be provided by trip 
planners. (F.4.11) MIS-0006  

infrastructure Rc_MI24- 
Standard harmonisation: To specify a unique solution for the models as 
developed by GDF and INSPIRE in overlapping areas: road, rail, waterway 
network, walking paths, administrative areas, named areas, etc.). (F.4.1) MIS-0001  

quality Rc_MI25- 
Standard update To develop standard data update procedures (for planned 
data for the usage of MIS) to be adopted in accordance to the existing 
standard (and adapted to the MIS context). (F.4.6) 

MIS-0003-2  

quality Rc_MI26- 
New standard development: To develop standard validation routines verifying 
compliance to data standards (e.g. to NeTEx XML files or for associated data 
stored in repositories), data completeness and coherence. (F.4.1) 

MIS-0004  

quality Rc_MI27- 

a CEN Project Team is set up to create the standards for the form(s) in which 
data is to be made available from the urban access data portal, and for the 
minimum criteria for data that is collected/ provided use by the portal 
(D.4.4.2) - See See MI 11/30/31/33/34. 

See D.4.4.2 

quality Rc_MI28- 
New standard development: To develop a standard for update frequency, 
timeliness of data for MIS use. (F.4.6) 

MIS-0003-2  

quality Rc_MI29- 
New standard development To develop a standard for the publication of 
information referring to planned data (update frequency, responsibility, 
timeliness). (F.4.6) 

MIS-0003-2  

quality Rc_MI30- 
New standard development To define a standard for data accuracy criteria 
and publication referring to space and time data. (F.4.6) MIS-0003-2  

quality Rc_MI31- 
New standard development: To develop standard validation procedures and 
routines for real–time data (for the usage of MIS) verification (completeness, 
coherence and compliance to standard formats where they exist). (F.4.7) 

MIS-0004  

quality Rc_MI32- 
New standard development: To develop standards for frequency of update and 
provision of real-time data for MIS use. (F.4.8) 

MIS-0004 

 

2.6 Traffic Management 

traffic 
management 

Rc_TM01- 

A TM interface standard to enable exchange network performance data (Traffic 
conditions (LoS) and travel times) and planned and unplanned 
events/incidents (Roadworks, road/bridge/tunnel closures, bad weather and 
road surface conditions…) not currently covered by DATEX II.  (G.4.3.2)     May 
be  linked with MI20) 

TM-0006;    
TM-0008 

traffic 
management 

Rc_TM02 
- 

A coherent data model covering urban traffic control & management, such as 
traffic volume, occupancy rates, average speed travel times, traffic condition 
(LoS), events & incidents and circulation and traffic management plans 
(TMPs). (D.4.3.2) 

TM-0001;     
TM-0008  

traffic 
management 

Rc_TM03- 
A geographical (route and intersection) and topological data model for road 
networks, based on the requirements of known applications (ie. SPaT/MAP). 
(D.4.3.2) 

TM-0001 
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traffic 
management 

Rc_TM04- 

A quality or performance criteria standard (service level agreements in terms 
of ITS performance e.g. availability, timeliness of data transactions or key 
performance indicators in terms of safety, efficiency and environmental impact) 
for the validation and assessment of traffic management services from 
suppliers. (G.4) 

TM-0009  

TM 
Implementation 
and counters to 
Vendor Lock-in 

Rc_TM05- 
An interface standard to integrate widely used traffic adapted control and data 
processing methods in a traffic signal controller environment for a vendor 
independent use of signal controllers in vendor mixed environments. (G.4) 

TM-0007 

TM 
Implementation 
and counters to 
Vendor Lock-in 

Rc_TM06- 
Standards for the remote automatic vendor independent configuration for 
integrated and interconnected TM subsystems. (G.4) 

TM-0003  

TM 
Implementation 
and counters to 
Vendor Lock-in 

Rc_TM07- 
A control interface standard to link roadside devices such as signal controllers 
to an instation system, to support multi-vendor integration. (G.4) 

TM-0003 

traffic 
management 

Rc_TM08- 
System status and fault messages (particularly for the sub-systems in the field 
level), in order to support system monitoring and (semi-automated) fault 
clearance. (G.4) 

TM-0002a  

traffic 
management 

Rc_TM09- 
Common agreed certification standards to support EC-type examination in the 
TM domain. (G.4) 

TM-0009  

stakeholders Rc_TM10- 

The EC should sponsor the creation and management of a European 
procurement handbook for the specification, acquisition, integration and 
evolution of Urban TM systems, with appropriate reference to the technical 
standards frameworks elsewhere defined. (G.4) 

See G.4.3.2 

 

2.7 Urban Logistics 

Data:Urban 
Logistics 

Rc_UL01- 

A combined project “Standardised Data Formats and Standardised 
Transaction profiles to support Urban-ITS Logistics” is therefore 
recommended whose scope is to (at least) include: 
Traffic information, vehicle access management, oversize management, 
ANPR data exchange, and cross border enforcement. 
(H.5.1recommendations Ul01a, UL01b, UL01c, UL01d) 

UL-0110;         
UL-0214;         
UL-0302;        
UL-0304 

Urban Logistics Rc_UL02- 

Urban Transmodel/NeTEx – based repositories contain parking place data 
(e.g. for the use of trip planners) whereas  Car Park Operators deliver 
information about parking space availability using DATEX. An alignment of 
both models has to take place (probably mapping) in order to make sure that 
the right information is exchanged. To be included in work proposed in MI10. 
(H.2.10.3.2.1)  

UL-1001 

Urban Logistics Rc_UL03- 
Emissions monitoring - Project Team to determine standard for Air Quality 
outstations and Traffic Management  Systems Priority: Medium (in relation to 
other Urban Logistics recommendations). (H.7) 

UL-0301 

Urban Logistics Rc_UL04- 
Geofencing: A project team is probably required in respect of standardising 
geofencing protocols. (H.7) 

UL-0112  

Urban Logistics Rc_UL05- 

Delivery vehicle realtime mapping/route optimisation A project team is 
probably required in order to develop a delivery vehicle realtime mapping/route 
optimisation matrix in order that it could apply across EUPriority: Medium (in 
relation to other Urban Logistics recommendations). (H.5.2) 

UL-0112  

Urban Logistics Rc_UL06- 

There are already adequate standards available to enable a fully interoperable 
UCC operation (and one that could co-exist interoperability with the 
international postal sector). However, guidelines on the operation of such 
UCCs (probably in the form of a Technical Specification, could be beneficial in 
finding and interpreting such available standards. (H.2.1.10; H.2.3.2.13) 

UL-0102    

Urban Logistics Rc_UL07- 
Adaptations of existing standards and new standards have to be engaged for 
future Valet Parking applications (Autonomous Vehicles). (H.2.10.3.4) 

UL-1004  
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Urban Logistics Rc_UL08- 
 Delivery vehicle real-time mapping/route optimisation. A project team is 
probably required in order to develop a delivery vehicle real-time 
mapping/route optimisation matrix in order that it could apply across EU. 

UL-0112  

Urban Logistics Rc_UL09- 

Provision of relevant traffic information- congestion; green wave; etc. data :-A 
project team, or part of a project team, led by TM sector to clarify the 
information required, the practicality of access and update, and data 
formats.(Possibly part of Rc_UL01) 

UL--0110    

 

2.8 Architecture 

FRAME Rc_Ar01- 
the FRAME Architecture is modified to incorporate the best parts of other ITS 
architecture initiatives from across Europe to provide a high-level ITS 
architecture that is freely available for use throughout Europe. (J.3.3) 

See J.3.3 

FRAME Rc_Ar02- 

the FRAME Architecture is updated to ensure that it properly reflects the 
evolution of ITS and services travellers expect to be available, is made more 
user friendly and includes aspects related to business issues. (D.4.1; J.3.3; 
J.4.1.1) 

See.j.4.1.1 

stakeholders Rc_Ar03- 
a guidance document (Technical Report/Guide) is created to help urban 
administrations with factors, issues and best practices associated with the life 
cycle, relationships, “value” chains, and administration of ITS services. (J.4.1) 

See j.4.1.2 

 

2.9 Recommendations for standards deliverables from other ESO’s / recognised 

standards Issuers 

Policy & 
Strategy : 
Urban-ITS 

Rc_SO01-
(Rc_Pl10-
) 

The standards for ITS-station security need to be completed quickly. There is 
already significant work done in IEEE P1609.3 and ETSI TC ITS WG5, but 
this needs to be transposed to the needs of Urban-ITS.A project team is 

proposed in order to speed up this work. (I.3) 

Policy See 

I.3.3 

Urban Logistics Rc_SO02- 

Further development of DATEX II. a) An alignment of on street parking 
occupancy counting systems has to take place in order to transfer their data 
in DATEX II format towards city traffic management centre or traveller 
information providers.  b) Development of standards based on ITS-station 
broadcasted services, to describe equivalent Local Dynamic Map elements 
related to: Available places; Cost of parking lot €/hr; etc…    And transmit it 
towards vehicles.    This work is probably best led by the DATEX standards 
community. (H.2.10.3.2 ) 

UL-1002  

Urban Logistics Rc_SO03- 

It is recommended that Standards be developed for New elements to include 
in Local Dynamic Map related to a Car Park internal description including 
:Available spots locations; Evolution of MAP standard to describe different 
paths to reach a spot; Trajectory description to reach one specific spot And 
transmit it towards vehicles preferably by ITS-G5 or Wifi Hotspot. This work is 
probably best led by the DATEX standards community. (H.10.3.4) 

UL1004 

 

2.10 Recommendations for other associated support measures and policies  

 Urban-ITS :              
Enable 
Interoperability 

Rc_SM01- 

This report recommends that the EC, as a matter of urgency makes call for 
and offers financial support for a project to establish such a meta-data 
registry/data dictionary. As the costs for establishing and operating such a 
meta-data registry/data dictionary would not be significantly different, this 
report recommends that such an ITS meta-data registry is made freely 
accessible to all SDO’s involved in ITS standardisation, and OEMs installing 
ITS products in vehicles, and of course the jurisdictions within the EU.  a) A 
common and available meta-data registry, where the meta data of data 
concepts are defined and made available for use and re-use. and the support 
of consequential requirements (e.g. common data registries, data repositories 
and data access systems.) The project should include processing of existing 
data concepts in to the form required and inputting to the data registry. 
.(B.3.13; B.7.1; C.1; C.2.4; C.2.7; D.3.1; D.4.1, E.1.5))  

ALL data 
related Use 
cases 
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Urban-ITS :              
Enable 
Interoperability 

Rc_SM02- 
Assuming the existence of a common meta-data registry/data dictionary, this 
Technical Report strongly urges the EC to make call and offer support for a 
Project Team for ‘ITS Data Harmonisation’. (C.2.6; C.2.7; E.1.5) 

ALL data 
related Use 
cases 

meta data 
registry 

Rc_SM03- 
Other action: To develop a unique access point for urban data repositories, in 
particular an urban meta-data registry. (F.4.5) 

ALL data 
related Use 
cases 

meta data 
registry 

Rc_SM04- 
b) A harmonisation process that ensures at the least unambiguous naming, 
and leads to common data concept definitions for future systems. (C.1; 2.4; 
C.2.7; D.3.1)) 

ALL data 
related Use 
cases 

meta data 
registry 

Rc_SM05- That a process be supported to regularly update the meta-data registry. (S8) 
ALL data 
related Use 
cases 

meta data 
registry 

Rc_SM06- 
Once the European Urban-ITS meta-data registry has been set up, measures 
must be put in place to ensure that it remains coherent with the evolution of 
ITS and the data elements it requires. 

ALL data 
related Use 
cases 

meta data 
registry 

Rc_SM07- 

At the ‘city’ or ‘urban administration’ level, the availability of data, which implies 
the hosting of dynamic databases. Such databases will better support the 
interoperability/multimodality objectives if they are designed to common 
standards. (D.3.1) 

ALL data 
related Use 
cases 

implementation Rc_SM08- 

In addition to the technical standards defined by the ESOs, the EC should 
sponsor the creation, management and support of an open repository of 
practical profiles of those standards, which are suitable for both system 
developers and urban authorities during procurement. (G.4) 

See G.4.3.2 

location 
referencing 

Rc_SM09- 

A functional translation algorithm is needed to bring together the various 
location referencing schemas employed by different, modes, activities and 
authorities in such a way that the data associated with those references can 
be shared to provide Urban-ITS services. A new or existing project is 
proposed to handle this issue. (D.4.3.5) 

GEN-0001  

trip planning Rc_SM10- 

Interchangeability, within this context, having a choice of the mode of transport 
means, is more a design, investment and management issue than a standards 
issue. But the process of deciding if and when to interchange between 
transport means (bus to metro to train to tram; long-haul hydrocarbon based 
truck to non-emission last mile delivery), multimodality- is only possible with 
the availability of dynamic data. In order to enable physical interchangeability, 
standardised physical interfaces are therefore required. (D.3.2) 

See D.3.2 

trip planning Rc_SM11- 
an EC funded Project is proposed to define the way in which multimodal 
travel data can be made freely available from an urban data access portal to 
European MIS service providers. (D.4.4.1) 

See D.4.4.1 

public transport Rc_SM12- 

To develop a standard method (and possibly tool) for the development of 
data exchange profiles based on NeTEx (e.g. stop place profile based on 
NeTEx) useful in the context of travel information and associated reference 
generic description for local agreements referring to the profiles. (F.4.1) 

MIS-0001  

public transport Rc_SM13- 

It is recommended to that the EC financially and institutionally supports the 
creation and existence of an organisation in order to answer the expectations 
of NeTEx, SIRI and Transmodel users and to support the maintenance and 
deployment of these standards (dissemination, implementation, profiles 
verification). (F.4.14) 

MIS-0000  

 
 


