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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Traditional fixed speed limits have, in general, been set as the maximum mandatory speed that a
vehicle or a category of vehicles can travel at. Such speed limits are defined by the competent authority.
Some national authorities moderate mandatory speed limits when road or environment conditions
change. When road or environmental conditions change, the decision as to the most appropriate speed
a driver or rider should travel is, in general, left up to the individual vehicle driver. With the advent of
Cooperative Intelligent Transport Systems (ITS), it has become possible to provide better guidance to
vehicle drivers on what speed they should travel at when road, traffic, or environmental conditions are
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livering Contextual Speed information to road users can improve road safety, supp
nagement, and reduce greenhouse gas emissions.

a Cooperative ITS environment, Contextual Speeds are context-dependent{e.g. cha
weather conditions), as well as time-specific and road section-specific jspeeds. Subjed
rulations, they can be mandatory speed limits or advisory speeds.

Cooperative ITS Services follow the same abstract structure of detection (of an event) incl

processing of the detected content, execution of the Service algorithir{processing of detecte
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] presentation or utilization of the Service result. Figure 1 sumimarizes and further illust
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Figure 1 — General-Cooperative ITS Service process (from ISO/TS 17427:2014, Figuy

sed on this abstrdct process description, for any Cooperative ITS Service, a similar process d
blies to the Contextual Speed Information Service. Every single step in the process chg
pcuted by-different actors or stakeholders. Execution of process elements by different sta
ults in alarge number of possible potential scenarios. Additionally, the involvement of stq

can be distinguished by spatial geography.
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suming that there are two main stakeholder groups in Cooperative ITS, namely the Infrd

structure

and the Vehicle, multiple combinations are possible, as every step can be delivered by a different
stakeholder group (see Figure 2).
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Figure 2 — Possible scenarios — Simple
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The scenarios address different combinations; the basis for every scenario is one specific combination.
This Technical Specification addresses the scenario where detection, content pre-processing, and
information service generation is the responsibility of the infrastructure stakeholder. The direct
presentation of Contextual Speed information on the driver interface of the vehicle is out of the scope
of this Technical Specification. This Technical Specification therefore addresses only part of the whole
process (Scenario 7).

Within the context of Scenario 7, this Technical Specification addresses Use Case 1 “Provision of
mandatory speed limit information into vehicle - for driver awareness purposes” and Use Case 2
“Provision of advisory speed information into vehicle - for driver awareness purposes”.

This does|not preclude other Use Cases or deployment models in later Technical Specification(s).

vi © ISO 2016 - All rights reserved
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TECHNICAL SPECIFICATION

ISO/TS 17426
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Intelligent transport systems — Cooperative systems —
Contextual speeds

1

Th'n Toachinical Conoifs o4 o0
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Scope

specifies the Contextual Speed Information Service, namely the general requirements.reg
provision of the Contextual Speed Information Service, the data flow supporting the se
the presentation of the service result,

specifies the requirements to be fulfilled by the Contextual Speed Informatien Service,

specifies the ITS Station (ITS-S) application processes of the vehicle ITS.station, roadside I
central ITS station, and personal ITS station that are required to instantiate the Context
Information Service,

specifies sets of communication requirements and objectives\(profiles) using the metho
in ISO 17423 to select the level of performance (best effort-otreal-time, etc.), confidence an

flow between ITS stations,

selects relevant functions and procedures pr@vided by the ITS station facilities
ISO 17429), and

specifies messages, messages sets structure) content, and syntax to be used by the Contex
Information Service.

Th

M3

Information Service whidh (in the scenario considered in this Technical Specification) is 1

Ro|
trg
de

When Contextual Speed information arrives in the vehicle, further pre-processing might be

be
or

ndatory speed limits or) advisory speed recommendations are output of the Context

hd Operator in itsTfaffic Control Centre or comparable infrastructure (e.g. Roadside ITS S

hrding the
rvice, and

['S station,
ual Speed

s defined
d security

(authentication, encryption, etc.) for each Contextual<Spe€ed Information Service comnpunication

ayer (see

ual Speed

is Technical Specification considets the scenario for the transmission of Contextyial Speed
information from the infrastructure/roadside to the vehicle, for onward presentation to th
driver. This scenario foresees that the calculation of Contextual Speed information is perforn
Inflrastructure side, not within.the vehicle.

b vehicle’s
hed on the

nal Speed
un by the
tation). To

nsfer this infornyation to the vehicle (and therefore the driver) over the air (wireless communication),

ined messagésdre required. These messages are specified in this Technical Specification.

fore the Contextual Speed information, and, if available, additional explanations on sp
reCommendations, can be presented to the driver. This Technical Specification spe

requirements that need to be fulfilled when processing the messages. It does not specify how t

necessary
bed limits
cifies the
he vehicle

handles the incoming messages.

The production of information supporting this application, its qualification and its relevance are out of
the scope of this Technical Specification.

This Technical Specification addresses Use Case 1 “Provision of mandatory speed limit information into
vehicle - for driver awareness purposes” and Use Case 2 “Provision of advisory speed information into
vehicle - for driver awareness purposes”.

© ISO 2016 - All rights reserved
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2 Conformance

To claim conformance to this Technical Specification, all mandatory requirements shall be fulfilled by
the implementation under test.

NOTE1 Conformance testing may be different for different roles/actors. This Technical Specification identifies
the requirements for a number of Protocol Implementation Conformance Statements (PICS) proforma, allowing
to claim conformance to defined subsets of ISO/TS 17426 requirements.

NOTE 2  This Technical Specification adopts the ISO/IEC 9646-7 approach for conformance testing
specifications (i.e. development of PICS proforma, TSS&TP, ATS, and PIXIT).

3 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispenspble for its application. For dated references, only the edition cited applies:*For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 21217 Intelligent transport systems — Communications access for land mobiles\(CALM) — Architectlire

ISO 24102-3, Intelligent transport systems — Communications access for land mobiles (CALM) — |TS
station mgnagement — Part 3: Service access points

ISO 24103-6Y, Intelligent transport systems — Communications acgess' for land mobiles (CALM) — |TS
station mqnagement — Part 6: Path and flow management

ISO/TS 17419, Intelligent transport systems — Cooperative systems — Classification and management of
ITS applicqtions in a global context

ISO/TS 17423, Intelligent transport systems — Cooperative systems — ITS application requirements dnd
objectives|for selection of communication profiles

ISO/TS 17425, Intelligent transport systems — Cooperative systems — Data exchange specification forl|in-
vehicle prasentation of external road and traffic related data

ISO/TS 17427, Intelligent transport systems — Cooperative systems — Roles and responsibilities in the
context oflcooperative ITS based on arehitecture(s) for cooperative systems

ISO/TS 174292, Intelligent transpert systems — Cooperative ITS — ITS station facilities for the transfer of
informatiqn between ITS statiohs

ISO/TS 14750, Intelligent-transport systems — Cooperative systems — Definition of a global concept [for
Local Dyngmic Maps

ISO/TS 19321, Inteélligent transport systems — Cooperative ITS — Dictionary of in-vehicle informatfon
(1VI) datalstructiires

h . | £ Ly
4 Ternmrsanddefinitions

For the purposes of this document, the terms and definitions given in ISO 21217, 1SO 24102-3, ISO 24102-6,
[SO/TS 17419, 1SO/TS 17423, 1SO/TS 17425, ISO/TS 17427,1SO/TS 17429 and the following apply.

4.1

advisory speed

speed set by an authority which it considers appropriate to the road, traffic, or environmental conditions
being experienced

1) To be published.
2) To be published.

2 © IS0 2016 - All rights reserved
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4.2

advisory speed information
set of C-ITS data elements related to an advisory speed

4.3

C-ITS authority data set
set of C-ITS data elements describing policies or regulations

4.4
contextual speed

mandatory speed information

sef of C-ITS data elements related to a mandatory speed limit (4.7)

mgndatory speed limit

ledally defined, maximum or minimum, speed limit for specific types or classes of vehicles or g

on|a defined section of road

4.8

rejevance zone

parts of the road network for which the contextual speed is valid

5 [ Symbols and abbreviated terms

AU Application Data Unit

ATS Abstract Test Suite

BYMD Bounded SecurédManaged Domain

C-ITS CooperativeITS

CSM Contextual Speed Message

HMI Human Machine Interface

ICT Irifermation Communications Technologies

ITP Intelligent Transport Systems

ITB-AlD ITS Application Identifier

ITB4S ITS Station

ITS-SCU ITS-S Communication Unit

ITS-SU ITS-S Unit

LDM Local Dynamic Map

n.a. not applicable

OEM Original Equipment Manufacturer

PDU Protocol Data Unit

PICS Protocol Implementation Conformance Statement
PIXIT Protocol Implementation eXtra Information for Testing
TSS&TP Test Suite Structure and Test Purposes

© ISO 2016 - All rights reserved
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6 Contextual Speeds: Architecture

The architecture of the ITS station (ITS-S) specified in ISO 21217 is illustrated in Figure 3.

Applications

API

- MS -5

Communications

Figure 3 — Simplified ITS-S reference architecture (from ISO 21217)

The Contdxtual Speed Information Service is provided to users by execution of the Contextual Spged
Applicatidn. The Contextual Speed Application is‘an instantiation of the Contextual Speed Informatjon
Service thiat involves the association of complementary ITS-S application processes.

In order tp be able to install and execute these ITS-S application processes in an ITS station unit (ITS-
SU) operdted as a Bounded Secured:Managed Domain (BSMD) specified in ISO 21217, registratjon
procedurgs identified in ISO/TS 17419 shall be applied.

The Contlextual Speed Application requires communications between these ITS-S applicatjon
processes|residing in ITS statien units. Such communications include the exchange of Contextual Spged
Messages|(CSM).

In order fo enable temmunications between ITS-S application processes residing in different ITS
Station C¢mmunication Units (ITS-SCU) prior to transmission of application data units (ADUs), each
ITS-S applicatiensprocess has to register at the ITS-S management and present its communicatjon
requiremg¢ntsias specified in ISO/TS 17423. Required values to be presented for the ITS-S applicatjon
processes|ofithe Contextual Speed Application are specified in Clause 11.

Upon this registration and presentation of communication requirements, the ITS-S management will
identify the most appropriate communication profile for each source of data and assign a “FlowID” to it
as specified in ISO 24102-6.

Communications requires features of the ITS-S facilities layer both for transmission and for reception
of ADUs as specified in ISO/TS 17429.

The Contextual Speed Application requires that their related ITS-S application processes provide
received geo-referenced and time-stamped information to a Local Dynamic Map (LDM) specified in
[SO/TS 18750. The LDM is the key element to enable cooperative behaviour in an ITS-SU, i.e. the sharing
of data between applications.

4 © IS0 2016 - All rights reserved
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The Contextual Speed Application requires retrieving LDM data elements either by a subscription
mechanism or by a query mechanism.

The Contextual Speed Application is uniquely identified by the registered “ITS Application Identifier”
(ITS-AID) specified in ISO/TS 17419.

NOTE Contextual Speed Application uses predefined messages from the ITS Message Set as uniquely
identified by the registered “ITS Message Set Identifier” (ITS-MsgSetID) specified in ISO/TS 17419. The values of
ITS-AID and ITS-MsgSetID will be assigned by the respective registration authority. The numbering of messages

in this ITS Message Set is as uniquely defined for this ITS Message Set.

7 | Contextual speeds: Use cases

General

The Contextual Speed Information Service is provided to users by execution.of. the Contex{
Application. The Contextual Speed Application provides information frome-.sending ITS sta
IT$ station in a vehicle. The sending ITS station is typically a roadside/or a central ITS st

ual Speed
tion to an
htion. The

IT$ station in a vehicle may either be a vehicle ITS station or a personal'ITS station. The information

supported by the Contextual Speed Application concerns either static or dynamic advis
gujdance or mandatory speed limits. This information is typically;provided by road/traffic
or fauthorized service providers to drivers in order to imprové the road safety, reduce envij
impact, and enhance the traffic flow.

NOTE1  Traditionally, much of this information is available en‘fixed plate road traffic signs or varial
at the roadside or mounted above or to the side of specific lanés.

bry speed
managers
‘onmental

le displays

As|an element of the Contextual Speed Information'Service is the ability to transfer and use information

frgm an external environment into the vehiclesfor subsequent presentation, it is essentig
sefvice provides stable, robust, and reproducible results given a specified input condition es
regpect of mandatory speed limits.

Furthermore, some basic safety andJégal constraints are necessary, such that advisory speg
shall never exceed the maximum mandatory speed limit (for the vehicle class, driver qualific
other legally enforceable conditions that may apply) for defined identifiable sections of road
the¢ advisory speed shall neveribe less than a minimum mandatory speed limit (for legally er
conditions).

Both mandatory and adyisory speed outputs shall relate to defined, repeatable, resolvable lo

Where the Contextual Speed Information Service is used to convey mandatory speed
application seryice provider shall ensure robust recording of mandatory speed limit i
digseminated.

NOTE 2 ¢-Advisory speed may be provided for eco-driving (ecologic and economic) with the objectivj
pollution‘and energy consumption costs.

| that the
pecially in

d outputs
htions and
Similarly,
hforceable

rations.
imits, the

ormation

e to reduce

The use cases identified are the following:

— Use case 1: Provision of mandatory speed limit information into vehicle - for driver awareness

purposes;

— Use case 2: Provision of advisory speed information into vehicle - for driver awareness p

© ISO 2016 - All rights reserved
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Vehicle ITS station

Figure 4 — Display of Contextual Speed information (courtesy’Renault)

7.2 Usd case 1: Provision of mandatory speed limit informadtion into vehicle - for driver
awareness purposes

Table 1 giyes details of the Use case 1 for provision of mandatery speed limit information into vehicle -
for driver|awareness purposes.

Table 1 +— Use Case 1: Provision of mandatory speed limit information into vehicle - for driver
awareness_purposes

Use case name Provision of mandatory; speed limit information into vehicle - for driver awarengss
purposes
Use case dlescription This use case foresees the Contextual Speed Information Service providing information

from a sendingITS station (typically a roadside or central ITS station) to an ITS station
in a vehicle ftypically a vehicle ITS station or a personal ITS station) concerning either
static or dynamic mandatory speed limits.

This information is presented through the vehicle’s machine to human interfdce
(HMI) to warn the vehicle’s driver if a maximum speed limit is being exceeded (wlth
user defined buffer) or that a minimum speed limit is not being achieved (with uger
defined buffer).

This information shall be provided by an OEM or Content Service Provider (see Clause8)
as an authorized source. This source may often be road/traffic managers or authorized
service providers. The Contextual Speed information is presented to drivers in order
to improve the road safety, reduce environmental impact, and enhance the traffic flqw.

Use case scope The scope of this lIse Case is the definition of the exchange from an ITS station
(roadside or central ITS station) to an ITS station in a vehicle - for the provision
of information concerning mandatory speed limit(s) into the vehicle - for driver
awareness purposes.

It does not include the exchanges of data between the sending ITS station and any
other source systems, or vice versa; the mechanism for production of the Contex-
tual Speed Message; or any actions taken by the vehicle’s systems on receipt of the
Contextual Speed Message.

Target system release |Cooperative ITS - Infrastructure-to-Vehicle applications

Generality/abstraction|High-level abstract
level

6 © IS0 2016 - All rights reserved
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Table 1 (continued)

Use case stakeholders [— Road administrations

— Police and enforcement administrations

— Automotive manufacturers and their supply chain
— Radio spectrum regulators

— Broadcast/RF industry

— Drivers

— Manufacturers of roadside and central station equipIment
— Other authorized government departments, agencies or agents
— Road operators and traffic managers

NOTE: Aftermarket stakeholders included.
Ude case goal To correctly provide suitable contextual information on mandatory speed|limits.

Ude case assumptions |— Methods for ensuring the accuracy of the context formandatory speed|limit in-
formation can be assured. Measures of accuracy include timeliness, repregentation
of physical relevance of speed limit information,-applicability to vehicle type/class,
value of the speed limit.

— Data exchange between the sending ITS Station (typically a roadside/central ITS
station) and the ITS station in the target.vehicle(s) is successfully completpd in a
timely manner.

— The positional relevance of a speed limit on creation suitably maps to the vehi-
cles cognisant of position to exceed defined quality requirements.

— Suitable fail-safe mechanisms will be put in place of areas of non-reception of

information.
Uge case technology Data exchange between‘the sending ITS station and the ITS station in the yehicle is
restrictions successfully completed in a timely manner.

Rglationships to other [Linked to other Contextual Speed Information Service use cases
use case(s)

© IS0 2016 - All rights reserved 7
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Table 1 (continued)

Actors for this use case |Asindicated in Clause 8, the actors relevant for this use case are:
For content provision:

— Content Service Provider

For service provision:

— Application Service Provider

For presentation provision:

— ICT Service provider
These actor roles may be met by one or a combination of organizational entities,
e.g. commercial service providers, road operators, etc.
T e :
i Content provision Y
: :
: :
: Gather :
' content 1
' 2
Authorized content coiiiiigiziidiiziiiziiiigl
service provider /
1
1
1
|
1
| Application
FomTmm - = service provider
1 |
1
| :
! i
| Focus of this \
! Technical NONZ-IIIzzjIIzioiIIiis
] Specification ”
H | Receive and
! ) analyze
1 |
1 |
| Y. 1 W P dmm e ————————— ICT service provider
ST Using the service
1 1
! React to |
! presentation T
| |
\ /;' Driver
Use case {riggers None - foreseen as a high-periodicity broadcast or unicast from the sending ITS
station (roadside or central ITS stations) of Contextual Speed information
Use case pre-conditions |— Availability of suitable quality speed limit information
— Availability of means of communication between the sending ITS station and the
ITS station in the target vehicle

— Availability of sending ITS station(s) and an ITS station in the target vehicle

8 © IS0 2016 - All rights reserved
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Table 1 (continued)

Use case steps

1) Gather Content - As part of the Content Provision sub-role (see Clause 8),
information on mandatory maximum and, if present, minimum speed limits shall
be collected from available sources. In the case of fixed speed limits, such sources
could include road databases. In the case of dynamic speed limits other infrastruc-
ture sensor data and vehicle, probe data may be used to determine and validate the
current dynamic mandatory speed limit. Such dynamic speed limits may reflect
traffic conditions, weather conditions, ambient lighting conditions, road surface
conditions, and environmental conditions.

This step is outside the scope of this Technical Specification

2) Run Algorithms - As part of the Service provision sub-role (see ClauseB),
analyses are undertaken to identify the appropriate content to be distributed. For
example, if different environmental and traffic conditions dedicate several distinct
mandatory maximum speed limits for a specific class of vehicleiand driver, the algo-
rithms shall be used to select the lowest mandatory maximumespeed limif applica-
ble for distribution. The algorithms shall also validate that a\dynamic marfdatory
maximum speed limit or environmental or traffic condition mandatory maximum
speed limit shall not exceed the static mandatory makinum speed limit for the rele-
vant location and vehicle class and driver categorizations. These are subjelct to local
regulations that are applicable. Similar analyse$-shall be performed for mandatory
minimum speed limits, if required.

This step is outside the scope of this Technical Specification.

3) Deliver Contextual Speed Message[s){CSM) - As part of the Service prqvision
sub-role (see Clause 8) relevant mandatory speed limit information is prepared for
distribution using Contextual Speed Messages. The period of validity of thfis infor-
mation shall be included. The Deliver Contextual Speed Message process may be
carried out by the roadside:TS station, central ITS station, or a service prpvider.

4) Receive and Analyse=-As part of the Presentation Provision sub-role (Jee

Clause 8), the vehicle processing unit processes the received Contextual Speed Mes-
sage. The appropriateness of the message’s validity, relevance to the vehicle’s type/
class shall be confirmed. The form of alarm to be raised shall be assessed.

5) Present~As part of the Presentation Provision sub-role (see Clause 8)|the Vehi-
cle’s HMI Unit shall allocate the form of HMI interaction on the basis of thg form of
alarm taised. Visual and audible warnings may be presented as appropriate.

The fiinctionality of the vehicle’s HMI Unit is outside the scope of this Technical
Specification.

6) React to presentation - A non-system response to information presentation by
the driver.

This step is outside the scope of this Technical Specification.

Uge case acceptance cri-
teria

— The system reliably delivers to the interface of the Vehicle’s HMI Unit the in-
tended Contextual Speed information to or above a prescribed quality lev¢l in cases
where radio communications coverage is available.

— The system correctly handles information provision in cases whefe expired

informationis received orthe vehicle maoves ]‘\nynnr‘ the defined relevaned zone of

the Contextual Speed Information received.

NOTE: Quality assurance of the base speed limit data are vital to the correct per-
formance of this application. Quality assurance procedures for this data are outside
the scope of this Technical Specification.

© ISO 2016 - All rights reserved
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Table 1 (continued)

Use case business rules

The Contextual Speed Information Service, as supported by Content Provision and
Service provision (see Clause 8), shall provide no more than one mandatory maximum
speed limit for each defined location (for specified classes or vehicles or all classes and
other legal conditions) applicable for a specified period of time. Any later publication
of similar information, as indicated by the information timestamp, will be considered
to supersede the original publication.

Similarly, the Contextual Speed Information Service, as supported by Content Provi-
sion and Service provision shall provide up to one mandatory minimum speed limit
for each defined location (for specified classes of vehicles or all classes and otherlegal

conditions) applicable for a specified period of time. Any later publication of similar
information, as indicated by the information timestamp, will be considered to'supgr-
sede the original publication.

Some basic safety and legal constraints are necessary. For mandatory\speed limits,
the actor supplying Content Provision shall take necessary measures«to ensure the
accuracy of information provided, including, where possible, measures to ensyre
consistency of information.

Mandatory speed outputs shall relate to defined, repeatablejresolvable locations.

7.3 Usd case 2 - Provision of advisory speed information into vehicle - for driver

awarene;ss purposes

Table 2 gives details of the use case 2 for provision of advisory speed information into vehicle - ffor

driver awhreness purposes.

Tablle 2 — Use Case 2: Provision of advisory speed(information into vehicle - for driver

awareness purposes

Use case pame

Provision of advisory speed information into vehicle - for driver awareness purpoges

Use case Jlescription

This use case foresees the Conhtextual Speed Information Service providing information
from a sending ITS station (typically aroadside or central ITS station) to an ITS station
in a vehicle (typicallysa vehicle ITS station or a personal ITS station) concerning adyi-
sory speed information. This information is presented via the vehicle’s HMI to adv{se
the vehicle’s driver of the vehicle’s speed relative to the advisory speed.

This information is provided by an OEM or Content Service Provider (see Clause 8)|as
an authorized source. This source may often be road/traffic managers or authorized
serviceproviders. This advisory speed information is intended to provide driver with
infermed contextual information that is not mandatory in nature.

The Contextual Speed Information is presented to drivers in order to improve the road
safety, reduce environmental impact, and enhance the traffic flow.

Use case scope

The scope of this Use Case is the definition of the exchange from the sending I[T'S
station (roadside or central ITS station) to the ITS station in the target vehicle for the
provision of information concerning advisory speed information into the vehicle - for
driver awareness purposes.

It does notinclude the exchanges of data between the sending ITS station and any other
source systems, or vice versa; the mechanism for production of the Contextual Speed
Message; or any actions taken by the vehicle’s systems on receipt of the Contextual
Speed Message.

Target system release

Cooperative ITS - Infrastructure-to-vehicle applications

Generality/abstraction
level

High-level abstract

10
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Table 2 (continued)

Use case stakeholders

— Road administrations

— Police and enforcement administrations

— Automotive manufacturers and their supply chain
— Radio spectrum regulators

— Broadcast/RF industry

— Drivers

— Manufacturers of roadside and central station equipment
— Road operators and traffic managers

NOTE: Aftermarket stakeholders are included.

Uge case goal

To correctly provide suitable contextual information on advisory speeds.

Ude case assumptions

— Methods for ensuring the accuracy of the context for advisory speed infformation

can be assured. Measures of accuracy include timelinegs, representation o
relevance of speed limit information, applicability toAzehicle type/class, v4
advisory speed given.

— Data exchange between the sending ITS station (typically a roadside/c
station) and the ITS station in the target vehicle(s) is successfully complet
timely manner.

— The positional relevance of an adyisery speed on creation suitably maps to the

vehicles cognisant of position to exeeed defined quality requirements.

— Suitable fail-safe mechanismswill be put in place of areas of non-recep
information.

f physical
lue of the

entral ITS
bd in a

tion of

Ude case technology
restrictions

Data exchange between the sénding ITS station and the ITS station in the tar
is successfully completed'in a timely manner.

get vehicle

Rglationships to other
use case(s)

Linked to other Contéxtual Speed Information Service use cases

© ISO 2016 - All rights reserved
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Table 2 (continued)

Actors for this use case

As indicated in Clause 8, the actors relevant for this use case are the following:
For content provision:

— Content Service Provider

For service provision:

— Application Service Provider

For presentation provision:

— ILT service provider

These actor roles may be met by one or a combination of organizational entities, ¢.g.
commercial service providers, road operators, etc.

Use Case 2 actors ST ~

Gather
content

Registered content
service provider

Application
service provider

1
1

1

1

1

\ 1
Focus of this N T T/ :
Technical 0y ) YU PR R 1
Specification  , :
1

1

1

1

1

]

Receive and
analyze

I
4
)
!
|
[
|
_____________ s it ICT service provider
|
i
|
|
|
|
i

React to
presentation

Driver

Use case {riggers

None - foreseen as a high-periodicity broadcast or unicast from the sending ITS
station (roadside/central ITS stations) of Contextual Speed information.

Use case pre-conditions

— Availability of suitable quality advisory speed information.

— Availability of means of communication between the sending ITS station and the
ITS station in the target vehicle

— Availability of sending ITS station(s) and an ITS station in the target vehicle

12
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Table 2 (continued)

Use case steps

1) Gather Content - As part of the Content Provision sub-role (see Clause 8), informa-
tion on advisory speed information shall be collected from available sources - this
may include relevant contextual information (e.g. environment conditions, traffic
conditions) including information from infrastructure sensors and vehicle probe.
Such advisory speed information may reflect traffic conditions, weather conditions,
ambient lighting conditions, road surface conditions, and environmental conditions.

This step is outside the scope of this Technical Specification.

2) Run Algorithms - As part of the Service provision sub-role (see Clause 8), analyses

aTe UNMAerTake to taentify the appropriate Comtent to be aistributed. For ¢xample, if
different environmental and traffic conditions dedicate several distinct(sgts of advi-
sory speed information, the algorithms shall be used to select the most appropriate
for distribution. The algorithms shall also validate that advisory speed irfformation
does not conflict with mandatory speed limits for the relevantlocation and vehicle
class and driver categorisations.

This step is outside the scope of this Technical Specification.

3) Deliver Contextual Speed Message(s) (CSM) - As partof the Service proyision sub-
role (see Clause 8), relevant advisory speed information is prepared for distribution
using Contextual Speed Messages. The period ofwvalidity of this informatipn shall be
included. The Deliver Contextual Speed Mes$age process may be carried out by the
roadside ITS station, central ITS station or a'service provider.

4) Receive and Analyse - As part of theRPresentation Provision sub-role (se¢ Clause 8),
the vehicle processing unit processesthe received Contextual Speed Mefsage. The
appropriateness of the message’s validity, relevance to the vehicle’s type/class shall
be confirmed. The form of alarm t0 be raised shall be assessed.

5) Present - As part of the Presentation Provision sub-role (see Clause 8), the vehicle’s
HMI unit shall allocate the\form of HMI interaction on the basis of the forin of alarm
raised. Visual and audible warnings may be presented as appropriate.

The functionality of'the Vehicle’s HMI unit is outside the scope of this Technpical Spec-
ification.

6) React te'presentation - A non-system response to information preseptation by
the driver.

This step is outside the scope of this Technical Specification.

Ccr

e case acceptance
iteria

— TFhe system reliably delivers to the interface of the Vehicle’s HMI Unit the intend-
edContextual Speed information to or above a pre-scribed quality level in|cases
where radio communications coverage is available.

— The system correctly handles information provision in cases where expired
information is received or the vehicle moves beyond the defined relevancg zone of
the Contextual Speed information received.

e case basiness rules

Some basic safety and legal constraints are necessary, such that advisory speed outputs
shall never exceed the maximum mandatory speed limit (for the vehicle clpss, driver
qualifications and other legally enforceable conditions that may apply). Sirhilarly, the
advisory speed shall never be less than a minimum mandatory speed limit (for legally

eniorceable conditions).

Advisory speed information outputs shall relate to defined, repeatable, resolvable
locations.

For the sake of simplicity, if multiple environmental factors and conditions are input,
the process output shall present the lowest advisory speed as an output, for each
distinct vehicle class, driver qualification combination.
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8 Contextual speeds: Roles and responsibilities

8.1 Scenarios for contextual speeds

The implementation of a role system management and policy framework will be the same for the
different Cooperative ITS applications and services. The management and policy framework are not
considered in this Clause but only the roles of system operation, content provision, service provision,
and presentation provision. In the next sub-clauses, the different scenarios for the Contextual Speed
Information Service are described based on the general scheme as presented in Figure 5.

system operation

l using the service

Figure 5 — General Roles and actors for Cooperative ITS

In line with the scope and general description the focus of this Technical Specification is on scenari¢ 7,
see Figurg 6. For this scenario, the re$ponsible actor for the role of system operation is not identified.

scenario
1-1-V¥

l using the service

Figure 6 — Roles and actors for the Contextual Speed Information Service, scenario 7 (I-I-V)
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The actor responsible for the role of content provision is the content service provider from the field of
roadside infrastructure.

The actor responsible for the role of service provision is the application service provider from the field
of roadside infrastructure.

The actor responsible for the role of presentation provision is the ICT service provider from the
vehicle side.

8.2 System operation roles in scenario 7

Thle grey box in Figure 7 indicates the focus of the Contextual Speed Information Service in thig Technical
Specification, illustrated on a process level. It is assumed that the Content Provision is(donejaccording
to |systematic specifications (e.g. national standards/regulations), which is not partlof th¢ scope of
this Technical Specification. This Technical Specification only considers roles and)responsibilities for
Service and Presentation Provision.

D o D

Content O) Service presentation
provision provision _<))_‘ provision

Figure 7 — Focus of the Contextual Speed Information Service, process level

Fufthermore, there is also a more technical, commuhication level that needs attention. Figuile 8 shows
the relation between service provision and comimunication management, as well as the pr¢sentation
provision.

o D o
Service S O Communication O) fresentation
provision N management provision

Figure 8 — Communication management

8.3 Possibleactors in the Contextual Speed Information Service

For delivery of the Contextual Speed Information Service, two technical implementations arg foreseen:
G5[technology and global network technology (see Clause 11). Figure 9 and Figure 10 show the possible
actors“for both implementations.

Although the responsibility for the presentation of the Contextual speed mformation 1s 1n the vehicle,
rules and regulations applicable need to be considered. The responsibility for these regulations is
within the role of the policy framework. This is outside the scope of this Technical Specification.
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o (amro) jame D

Service __CO_ Communication__O)_ resentation _O)_ Using the
provision management provision service

Road operator Cellular network Vehicle Driver
operator

Figure 9 — Assignment of actors in case of usage of a global network technology

[emie] D o e

Service O Communication Presentation Using the
provision management ( ) provision ( ) service

Road operator Vehicle Driver

Figure 10 — Assignment of actors in case of usage of a DSRC/G5 technology

9 Contextual speeds: Characteristics
The Contdxtual Speed Information Service is characterized as follows.

a) Contextual Speed application transmits‘Contextual Speed information from a sending ITS statjon
(typidally a roadside or a central ITS station) to a receiving ITS station (typically a vehicle of a
persopnal ITS station).

b) Contextual Speed application-provides the relevant Contextual Speed information to a driver, ¢.g.
via thle vehicle HMI unit.

The gengral service requirements and communication requirements of the Contextual Spged
Informatipn Service shallMake into consideration these characteristics.
10 Contextudlspeeds: General service requirements

Policies affe‘ion-enforceable rules which may be presented by the user of an ITS-SU, by an organizatipn,
or by an authority. Regulations are enforceable rules which may be presented only by an authority.

Policies and regulations typically are valid in a specific region. ISO/TS 17419 distinguishes policy
regions and regulatory regions, and specifies how they may be identified.

GSRO1: The Contextual Speed Information Service shall comply with applicable regulations and shall
use applicable policies.

NOTE1 The monitoring and management of regulations and policies related information (e.g. ITS Regulatory

Region Identifier, ITS Policy Region Identifier) occurs both at ITS station and application level. Procedures to get
updates of regulations and policies may use push or pull mechanisms.
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GSRO2: The Contextual Speed Information Service shall support the provision of C-ITS
Data Sets.

Authority

NOTE 2 A “C-ITS Authority Data Set” is a set of C-ITS data elements describing policies or regulations.

GSRO3: It shall be possible to send more than one C-ITS Authority Data Set for the same location and the

same type of regulated technical characteristics.

GSRO04: The source of each C-ITS Authority Data Set shall be identified and certified in the Contextual

Speed Message (CSM).

GSRO5: The end-to-end integrity of each C-ITS Authority Data Set shall be maintained.

GSRO06: Whenever an “End of speed limit” or an “End of compulsory minimum speed” signjsho
Contextual Speed Information Service shall provide the relevant speeds.

ws up, the

NOTE 3  There are several sources of information and it is not possible to ensure the consistency of all provided

dafja. However, this should not prevent stakeholders to establish and maintain an organizational str
prqcess to ensure uniqueness of the Contextual Speed information given to the driver.

NOTE 4 Itis expected that vehicle systems may support the setting of parameters that aid present
most appropriate Contextual Speed information.

NOTES5  The quality criteria of the Contextual Speed Information Service include timeliness, acqg
relevance (including positional relevance).

11 Contextual speeds: Communication requirements

11[.1 General

Thle communication requirements are derived\from the general service requirements and char
specified above. The communication systém under consideration is represented in the Figu
details of the communication flows aresprovided in general communication requirements.

Persomal o
IT$=S R‘;agsgde/

ucture and

htion of the

uracy, and

hcteristics
re 11. The

Vehicle
ITS-S

Figure 11 — Contextual Speed Application: Communications flows
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11.2 General communication requirements

11.2.1 General

The Contextual Speed Application requires communications between ITS stations. Several
communication flow types are identified. Each communication flow type has specific and different
communication requirements. These communication requirements shall be provided by the other
entities of the ITS station (ITS-S) so that relevant operations can be performed (reservation of
resources, priority of communication flows, selection of the transport and network protocol, selection
of access technology and channel, etc.).

The following sub-clauses introduce subsequently the possible flow types, the actions to be takén|by
the ITS-S japplication processes to provide these requirements and objectives to other ITS-S entit]es,
and the vglues of the parameters for each flow type.

11.2.2 ITS-S application processes of the Contextual Speed Application

The Contgxtual Speed Application is an instantiation of the Contextual Speed Information Service that
involves the association of complementary ITS-S application processes. An IT§-S\application proces$ is
an elementin an ITS station that performs information processing for a partieular application, and uses
ITS-S seryiices to transmit and receive information (see IS0 21217).

GCRO1: The Contextual Speed Application specified in this TechnicalSpecification shall be implemented
as ITS-S application processes as defined in [SO 17423.

11.2.3 Flow types of the Contextual Speed Application

According to Figure 11, several flows are possible depending on the communication technology be|ng
used, and |depending on the role of the ITS station (roadside, central, vehicle, personal). Four flows have
been identified so far:

Flow Type 1: This flow enables a central FIS-S or a personal ITS-S to provide Contextual Spged
informatipn to a roadside ITS-S or any otherbroadcasting ITS-S (identified as “flow 1” on the Figure 11).
This flow|is of the unicast type, and is acknowledged. Values of the parameters to be presented to the
ITS-S marjagement entity are indicatediin‘Table 3 “Flow Type 1”. Parameters in bold are mandatory.

Flow Typp 2 (Broadcast service gcommunication flow): This flow enables a roadside ITS-S or any other
broadcastling ITS-S to broadcast .Contextual Speed Messages (CSM) to unspecified personal/vehicle
ITS-S (identified as “flow 2"Coir'the Figure 11). This flow is of the broadcast/geographical broadcpst
type. Values of the parameters to be presented to the ITS-S management entity are indicated in Table 4
“Flow Type 2”. Parametérsin bold are mandatory.

Flow Type 3 (Push'service communication flow): This flow enables a central ITS-S to send CSM
directly (finicast)-to subscribed vehicle ITS-S and personal ITS-S (e.g. through a cellular network| or
an urban |WiFi\802.11n communication interface). The position of the vehicle ITS-S or the personal
ITS-S is pravided regularly to the central ITS-S. Values of the parameters to be presented to the ITB-S
managementemntity are imdicated i Tabte 5 “Flow Type 3" Parametersimbold are rardatory:

Flow Type 4: This is an internal flow inside the vehicle between the vehicle ITS-S (or the personal ITS-S)
and either the vehicle’s driver HMI or the Intelligent Speed Adaptation system. This flow is outside the
scope of this Technical Specification, being under the responsibility of the OEM or equipment supplier
providing the personal/vehicle system.
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11.2.4 Flow Type 1 of the Contextual Speed Application

Table 3 — Flow Type 1: Provisioning the roadside ITS-S or any other broadcast ITS-S (e.g.
satellite or terrestrial) from central and personal ITS-S (unicast)

Requirements | Value | Comment

Operational requirements

CSP_LogicalChannelType DATEXII Provision from traffic management centre.
CSP_ContConnect Not presented (or 0) No continuous connectivity needed.
CYP_NxRepeat 0 Not repeated (message is acknowledgedl).
CdP_Flow Type Not presented Not presented unless flow parameters are regis-
tered in some registration authority.
CYP_MaxPrio MEDIUM No high priority since not for toad safety.
CSP_PortNo PORT GMDH Make use the well-known eommon facilities port.
Destination requirements
CSP_DestinationType AddressBasedType (2) |Unicast between 21TS stations.
CSP_DestinationDomain Global Packets are transmitted on a global network e.g.
Internet.
CS1P_CommDistance 0 There is 1o indication about the distange.
CﬂP_Directivity n.a.
Performance requirentents
CYP_Resilience YES Messages have to be acknowledged.
CﬂP_MinThP n.a. Not used
CdP_MaxLat 5s Maximum acceptable latency.
CSP_MaxADU <max message;size> TBD (depends on maximum size of the message).

Security requirements

CYpP_DataConfidentiality n.a. Not needed

CﬂP_DataIntegrity required To be applied by the facilities/security
CS‘P_DataRepudiation required To be applied by the facilities/security
CS|P_SourceAuthentication required See specific security Requirements bel¢w

Protocol requirements
CYP_Protocol n.a. Not used

1112.5 Flow Type)2 of the Contextual Speed Application

Table 4 — Flow Type 2: Broadcast service communication flow type requiremernts

Requj(&fents | Value Comment
Operational requirements
CSP_LogicalChannelType SfCH/SCH2 Safety channel/Service Channel 2 used for traf-
fic management.
CSP_ContConnect Not presented (or 0) No continuous connectivity needed.
CSP_NxRepeat 255 Repeat at 1 Hz (every second) until flow is
cancelled.
CSP_Flow Type Not presented Not presented unless flow parameters are regis-
tered in some registration authority.
CSP_MaxPrio MEDIUM No high priority since not for road safety.
CSP_PortNo PORT GMDH Make use the well-known common facilities port.

Destination requirements
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Table 4 (continued)

Requirements

Value

Comment

CSP_DestinationType

GeoLocationBasedType (2).

Broadcast to geographic areas.

CSP_DestinationDomain Site-local Packets are transmitted from a broadcast net-

work covering a limited area.
CSP_CommDistance n.a. According to broadcasting technology being used.
CSP_Directivity Omnidirectional

Performance requirements
CSP_Resilience n.a. Not needed
CSP_MinThP n.a. Meaningless for repeated broadcast services.
CSP_MaxLpat 100 ms Maximum acceptable latency.

CSP_MaxADU

<max message size>

o

TBD (depends on maximum size of the messag
but should be short).

Security requirements
CSP_Data(onfidentiality n.a. Not needed
CSP_Datalptegrity required To be applied by the facilities/security

CSP_DataHRepudiation

required

To be applied by the'facilities/security

CSP_SourdeAuthentication

required

See specific security requirements below

Protocol require

ments

CSP_Protojcol

n.a.

Not used.

11.2.6 Flow Type 3 of the Contextual Speed Application

Tablé

5 — Flow Type 3: Push service from a cefntral ITS-S to subscribed vehicle ITS-S and
personal ITS=S (unicast)

Requirenjents

| Valug-

| Comment

Opeérational requirements

CSP_LogidalChannelType GPCH/SCH General purpose channel/Service Channel.
CSP_Cont(onnect Notpresented (or 0) No continuous connectivity needed.
CSP_NxRepeat 0 Not repeated (message is acknowledged).
CSP_Flow [lype Not presented Not presented unless flow parameters are regis-
tered in some registration authority.
CSP_MaxPJrio MEDIUM No high priority since not for road safety.
CSP_PortNNo PORT GMDH Make use the well-known common facilities pofrt.

Destination requirements

CSP_DestinationType AddressBasedType (2) |Unicastbetween 2 ITS stations.

CSP_DestinationDomain Global Packets are transmitted on a global network e.g.
Imternet.

CSP_CommDistance 0 There is no indication and no hint about the
distance.

CSP_Directivity n.a.

Performance requi

rements

CSP_Resilience n.a. Messages are not acknowledged nor repeated.

CSP_MinThP n.a. Meaningless for a single message.

CSP_MaxLat 1 min Maximum acceptable latency.

CSP_MaxADU <max message size> TBD (depends on maximum size of the message).
Security requirements
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Table 5 (continued)
Requirements Value Comment
CSP_DataConfidentiality required To be applied by facilities/security.
CSP_Datalntegrity required To be applied by the facilities/security
CSP_DataRepudiation required To be applied by the facilities/security
CSP_SourceAuthentication required See specific security Requirements below
Protocol requirements
CSP_Protocol | n.a. |Not used

11{2.7 Sources and Sink ITS stations of the Flow Types

G(RO02: A Contextual Speed ITS-S application process installed in a given instantiation'of an ]TS-S shall
implement the flow types according to its role as indicated in Table 6.

Table 6 — Sources and Sink ITS-S of the Flow Types

Flpw TYpe Roadside ITS-S Vehicle ITS-S Person,a@\s-s Central IT5-S
FlopwType 1: Provi- |Sink/Source Sink/Seutce Sink/Sourde
sign

FlpwType 2: Broad- |Source Sink Sink

capt

Flpw Type 3: Push Sink/Source Sink/Source Source/Sink?
frgm Centre

NO[TE Flow types are registered, but this does not’miean that all flow types are actually going to e used.

G(JRO003: For each source of a communicationéflow type, the ITS-S application process shgll present
its| communication requirements and objectives to the ITS-S management entity using ’j:ie service
primitive A-REQUEST(ITS-S-App1-Reg) as-specified in ISO/TS 17423 and using the values indicated in
Table 3 (FlowTypel), Table 4 (FlowTypé2), and Table 5 (FlowType3).

1112.8 Other general communication requirements

G(CR0O04: To be capable of ensuring required system communication performances, the (ontextual
Speed information shalkinclude a generation time-stamp corresponding to the time at Wwhich the
generated informatiotwas considered to be correct. This time-stamp shall be provided in all ontextual
Speed Messages being specified to support the Contextual Speed Information Service.

G(CROO05: The end-to end latency time shall be no more than 10 s. For its measurement, the Start time is
given by the“generation time stamp” from the originating ITS-S and the End time is given by the delivery
of the Contextual Speed information to the receiving application. When the receiving applicption is in
the ITS-Swhich has to deliver the information to the driver, the latency time shall be measpired from
thg generatlon time stamp to the presentatlon of the 1nf0rmat10n to the driver. The “generation time

GCRO06: The Contextual Speed information shall be provided in less than 500 ms to the relevant
vehicle function (Driver HMI or Intelligent Speed Adaptation function) following the reception by the
end destination ITS-S of a relevant Contextual Speed Message.

11.3 Application specific data element requirements

These application specific data element requirements are developed for the specification of the
Contextual Speed Message (CSM) being achieved in Annex A. There are functional requirements specific
to the Contextual Speed Information Service impacting the building of the CSM.

SDROO01: An ITS-S issuing Contextual Speed Messages shall be registered and identified in CSM.
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SDRO02: The authority defining a Contextual Speed shall be identified in CSM.

SDRO03: Triggering the transmission of Contextual Speed(s) shall be protected by an authorization
scheme defined by the respective authority.

SDR004: The authority defining or cancelling a Contextual Speed shall be authorized and shall sign
the message according to its authorization scheme (signature level) providing the required level of
confidence to be associated to the use of the Contextual Speed information.

SDROO05: Receiving targeted ITS-S shall authenticate received messages before using them according to

assessed 1

evel of confidence.

SDRO0O06: The CSM shall be structured as specified in Annex A. It shall contain a message ID.

SDRO07: The CSM shall contain a unique message identifier for the purpose of addressing the'relev
(s) in the receiving ITS-S. It shall also contain a message number to distinguish different

applicatio
instantiat|

SDR008:
typesorr

SDRO009:
informati

SDR010:
particulaf

SDRO11: "
time has ¢

SDR012:
the CSM.

SDR013: |
driver has

NOTE
Contextual
Speed is or]

SDR014:
road segn

SDRO16:
(kilometr
known th

jons of CSM. It shall be possible to cancel Contextual Speed information.

A CSM shall have the capability to transport several Contextual Speeds-for various vehi
blevance areas.

he CSM shall contain a Contextual Speed type indicating the purpagse of the Contextual Spe
bn enabling to establish its priority level with regard to its use bythe vehicle/personal ITS

t shall be possible in the CSM to indicate the applicability.ef contained Contextual Speed(s]
type(s) of vehicle(s).

['he CSM shall contain the validity time of each provided Contextual Speed(s). Once the valid
lapsed, the associated Contextual Speed shall bearémoved from the system.

\ given Contextual Speed shall be provided to a relevant vehicle driver in such a way that
sufficient time to adjust the speed.of its vehicle before entering the relevance area.

Optionally, some information may, be provided to precise the minimum distance or the position

ly applicable at the beginnifigof the relevance zone.

ent, a lane segment, or a geographical area.

bs/hour orpymiles/hour) applicable in the region the vehicle is moving. The region may
fough the G-ITS Authority Data Set.
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For each Contextual Speed, the application area, called “Relevance Zone”, shall be provided i

hnt

cle
ed
S.

to

ity

he

for

Speed presentation to the driver. In such cases, it shall be indicated that the presented Contextjual

t shall be possible for)each Contextual Speed in the CSM to specify the relevance zone afs a

For each applicable Contextual Speed, the CSM shall provide its value in the particular unit

be
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