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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 m
electrotechnical standardization

atters of

ifferent types of ISO documents should be noted. This document was drafted in ac¢ordance

1
described in the ISO/IEC Directives, Part 1. In particular the different approval criterianeede
C
dditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

\ttention is drawn to the possibility that some of the elements of this document may be the s

ny patent rights identified during the development of the document willdbe in the Introductio
n the ISO list of patent declarations received (see www.iso.org/patents):

OO S N

Any trade name used in this document is information given for theé-éonvenience of users and
donstitute an endorsement.

arriers to Trade (TBT) see the following URL: Forewortd - Supplementary information
The committee responsible for this document is ISO/TC 204, Intelligent transport systems.

A list of all the parts in the ISO 21219 series, can' be found on the ISO website.

'he procedures used to develop this document and those intended for its further majnterniance are

¢l for the
with the

bject of
atent rights. ISO shall not be held responsible for identifying any or all such patent rights. D}tails of

and/or

gloes not

Hor an explanation on the meaning of ISO specific term3“and expressions related to corformity
dssessment, as well as information about ISO’s adherence to the WTO principles in the Tgchnical
|
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Introduction

History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information
in the multimedia environment. TPEG technology, its applications and service features were designed
to enable travel-related messages to be coded, decoded, filtered and understood by humans (visuall

and/or audibly in the user’s language) and by agent systems. Originally, a byte-oriented data stream
format, [which may be carried on almost any digital bearer with an appropriate adaptation-layef;,
was developed. Hierarchically structured TPEG messages from service providers to end-users; werg
designefl to transfer information from the service provider database to an end-user’s equipnient.

One yedr later, in December 1998, the B/TPEG group produced its first EBU speaifications. Twp
documepts were released. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the Syntay,
Semantics and Framing structure, which was used for all TPEG applications. Meanwhile, Part 4 (TPEG
RTM, which became ISO/TS 18234-4) described the first application for Road Traffic Messages.

Subseqyently, in March 1999, CEN/TC 278, in conjunction with ISO/TC(204, established a grou
compriding members of the former EBU B/TPEG and this working group ‘€ontinued development work.
Further|parts were developed to make the initial set of four parts enabling the implementation of
consistdnt service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described thé Service and Network Informatio
Application used by all service implementations to ensure appropriate referencing from one servic
source tjo another.

o

D = M

Part 1 [TPEG-INV, ISO/TS 18234-1) completed the series by describing the other parts and thei
relationkhip; it also contained the application IDs used within the other parts. Additionally, Part 5, th
Public Transport Information Application (TPEG-PTLASO/TS 18234-5), was developed. The so-calle
TPEG-LQC Location Referencing method, which enabled both map-based TPEG-decoders and non-map
based ones to deliver either map-based Location® Referencing or human readable text informatior
was isspied as ISO/TS 18234-6 to be used incassociation with the other applications parts of th
[SO/TS 18234- series to provide Location Referencing.

="

<

w

The ISOYTS 18234- series has become knewn as TPEG Generation 1.
TPEG Generation 2

1%2]

When the Traveller Information Services Association (TISA), derived from former forums, wal
inaugurpted in December 2007, TPEG development was taken over by TISA and continued in the TPE
applicatjions working group.

]

It was apout this tinie*that the (then) new Unified Modelling Language (UML) was seen as having majo
advantallges for the development of new TPEG Applications in communities who would not necessaril
have binary physical format skills required to extend the original TPEG TS work. It was also realize
that thd XMIy/format for TPEG described within the ISO/TS 24530- series (now superseded) had
greater |significance than previously foreseen, especially in the content-generation segment and th
keeping : : A ) cp

T s

As aresult, TISA set about the development of a new TPEG structure that would be UML based. This has
subsequently become known as TPEG Generation 2.

TPEG2 is embodied in the ISO/TS 21219- series and it comprises many parts that cover introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of rules
that contain the modelling strategy covered in ISO/TS 21219-2, ISO/TS 21219-3, ISO/TS 21219-4 and
the conversion to two current physical formats: binary and XML; others could be added in the future.
TISA uses an automated tool to convert from the agreed UML model XMI file directly into an MS Word
document file, to minimize drafting errors, that forms the Annex for each physical format.
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TPEG2 has a three container conceptual structure: Message Management (ISO/TS 21219-6), Application
(several Parts) and Location Referencing (ISO/TS 21219-71). This structure has flexible capability and
can accommodate many differing use cases that have been proposed within the TTI sector and wider
for hierarchical message content.

TPEG2 also has many Location Referencing options as required by the service provider community, any
of which may be delivered by vectoring data included in the Location Referencing container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their

intended purpose.

il B T |

]

Lo

[PEG2 has been developed to be broadly (but not totally) backward compatible with TPEG1
h transitions from earlier implementations, while not hindéring the TPEG2 innovative apprd
eing able to support many new features, such as dealing with applications having both lo1
nchanging content and highly dynamic content, suchias Parking Information.

'his document is based on the TISA specificationtechnical/editorial version reference:

P13010,/1.0/001

Toolkit parts: TPEG2-INV (ISO/TS 21219-1), TPEG2-UML (ISO/TS 21219-2), TREC
(ISO/TS 21219-3), TPEG2-UXCR (ISO/TS 21219-4), TPEG2-SFW (ISO/TS 21219-5)~TPE
(ISO/TS 21219-6), TPEG2-LRC (ISO/TS 21219-7), TPEG2-LTE (ISO/TS 21219-242));

Special applications: TPEG2-SNI (ISO/TS 21219-9), TPEG2-CAI (ISO/TS 2121910);

Location Referencing: TPEG2-ULR (ISO/TS 21219-113)), TPEG2-GLR (ISOATS 21219-214),
OLR (ISO/TS 21219-225);

2-UBCR
;2-MMC

TPEG2-

Applications: TPEG2-PKI (ISO/TS 21219-14), TPEG2-TEC @SO/TS 21219-15), THEG2-FPI

(ISO/TS 21219-16), TPEG2-TFP (ISO/TS 21219-18), TPEG2-WEA-(ISO/TS 21219-19), TPE
(ISO/TS 21219-236)), TPEG2-EMI (ISO/TS 21219-257)).

G2-RMR

[0 assist
ach and
ng-term,

1)
2)
3)
4)
5)
6)
7)

Under development.
To be published.
Under development.
Under development.
Under development.
To be published.
To be published.
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Intelligent transport systems - Traffic and travel

information (TTI) via transport protocol experts group,

generation 2 (TPEG2) —

DAyt 272,
AL U i J s

Roads and multimodal routes (TPEG2-RMR)

1 Scope

New mobility services like car sharing, car rental or park and ride as well’as the integn
different transport modes by multimodal or off-board navigation are gaining increasing imp
Hurthermore, the cooperative management of the transport infrastrueture requires the proy
Qrecise information and guidance on dedicated routes from a centrakknowledge base to a tr
nobile device.

quch use casesare addressed by the TPEG application defined in this document. The Road and Mu
Routes (RMR) application enables the service provision for¥oad routes as well as multimodg
i
i
Q

ihclude a drive by car to a train station with parking facility, a train connection to a station ne

The standardized delivery, via TPEG technology,«0f routing information has some potential ben
the users of an RMR TPEG service, for instancet

+ Enabling of specialized routing services like scenic routing or Eco routing;
+ The best use of the overall transport network, i.e. not only the road network;
+ Cost and time savings to traveller;

+ Harmonization of in-edai*navigation and traffic management, e.g. routing advices by
message signs;

+ Personalized serviee provisioning, i.e. information services considering the specific charac
of a user.

Jome of theUse cases above, in particular personalized service, may require a Peer-to-Peg
dommunication while others may apply a broadcast communication approach, e.g. city routing.

2 ‘Normative references

estination and a local public transport ride from thétrain station to the traveller’s destinatior].

ation of
prtance.
rision of
hveller’s

timodal
I routes

ihcluding more than one transport mode and parking. Feb example, an optimal multimodal route may

hrby the

efits for

variable

Leristics

r (P2P)

The following documents are referred to in the text in such a way that some or all of their
constitutes requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced document (including any amendments)

content
lies. For
applies.

ISO/TS 18234-11:2013, Intelligent transport systems — Traffic and Travel Information (TTI) via transport
protocol experts group, generation 1 (TPEG1) binary data format — Part 11: Location Referencing

Container (TPEG1-LRC)

[SO/TS 21219-1, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEG2) — Part 1: Introduction, numbering and versions (TPEG2-INV)

[SO/TS 21219-5, Intelligent transport systems - Traffic and travel information (TTI) via transport protocol

experts group, generation 2 (TPEG2) — Part 5: Service framework (TPEG2-SFW)

© ISO 2016 - All rights reserved
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[SO/TS 21219-7, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEG2) — Part 7: Location Referencing Container (TPEG2-LRC)

ISO/TS

21219-9, Intelligent transport systems — Traffic and travel information (TTI) via transport

protocol experts group, generation 2 (TPEGZ2) — Part 9: Service and network information (TPEG2-SNI)

3 Terms and definitions

For the
ISO and
— IEC
— ISO
31

message management container

MMC
concept
a TPEG-

3.2

location referencing

means t

Note 1 t
manner

3.3

location referencing container

concept
one plag

4 Ab}

ACID
AID
ADC
GLR
CEN
EBU
LR
LRC
MMC
MMR
pP2pP
PKI

purposes of this document, the following terms and definitions apply.

[EC maintain terminological databases for use in standardization at the following addresses:

Electropedia: available at http://www.electropedia.org/

Online browsing platform: available at http://www.iso.org/obp

"

applied to the grouping of all message elements including Message Management Information d
message together in one place

p provide information that allows a system to accurately/identify a location

entry: The content of a location reference allows the location to be presented in a graphical or textugl
o the end-user (e.g. coloured network graphs) as well as,to be used for navigational systems purposes.

applied to the grouping of all the location+eferencing elements, of a TPEG-message, together i
e

—

pbreviated terms

Application and Content Identifier
Application1dentification

Application Data Container

TPEG LR method ‘Geo Location Referencing’
Comité Européen de Normalisation

European Broadcasting Union

Location Reference

Location Reference Container
Message Management Container
Multimodal Route

Peer-to-Peer (communication)

Parking Information application

© ISO 2016 - All rights reserved
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RMR Road and Multimodal Routes application

SFW TPEG Service Framework: Modelling and Conversion Rules
TISA Traveller Information Services Association

TPEG Transport Protocol Expert Group

TTI Traffic and Traveller Information

UML Unified Modelling Language

5 Application specific constraints

5.1 Application identification

]

dtructure. An application defines a limited vocabulary for a certain«ype of message, for
parking information or road traffic information. Each TPEG application is assigned a unique
q

nd these are all listed in [SO/TS 21219-1.

The AID number is used within the TPEG-SNI application ISQ/TS 21219-9 to indicate how to
TPEG content and facilitates the routing of information tothe appropriate application decoder.

5.2 Version number signalling
deployment. The differences between these vérsions may have an impact on client devices.

The version numbering principle is defined in ISO/TS 21219-1 (TPEG-INV).

Table 1 shows the current version numbers for signalling RMR within the SNI application ISO/TS

Table 1 «— Current version numbers for signalling of RMR

major version number 1

minor version number

5.3 Ordered-components

'PEG2-RMRrequires a fixed order of TPEG components. The order for the RMR message comp
hown inFigure 1. The first component shall be the Message Management Container (MMC). This

pllowed by one or more Application Data Container (ADC) component(s) which includes the app

'he word ‘application’ is used in the TPEG specifications to describe specific subsets of the TPEG

bxample
number,

alled the Application Identification (AID). An AID is defined whenéver a new application is dgveloped

process

Version numbering is used to track the separate versions of an application through its development and

21219-9:

onent is
shall be
shall be
ication-

]
q
the only~component if the message is a cancellation message. Otherwise, the MMC component
f
q

pécific information.

TPEG-Message

Message Application Location 1
Management Data Referencing :
Container Container Container |

Figure 1 — Composition of TPEG messages
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Note that the definition of the used Location Referencing methods is out-of-scope for the RMR
specification and has to be agreed between the service provider and the client supplier.

5.4 Extendibility

The requirement of a fixed component order does not affect the extension of RMR. Future application
extensions may insert new components or may replace existing components by new ones without
losing backward compatibility. That means a RMR decoder shall be able to detect and skip unknown

components.
5.5 TPEG Service Component Frame
«“ : : ” :
RMR mpkes use of the “Service Component Frame with dataCRC and messageCount” according tp
specificption ISO/TS 21219-5 (TPEG2-SFW).
6 RMR structure
6.1 Message structure
Figure 2 below shows the message structure of RMR. In case of a P2P,cemmunication this structurg
will alsg be used in the response of the TPEG server.
RMRMessage LocationReferencingContainer|
= «OrderedComponentGroup» h aEnemaI» ) 7
MessggeManagementContainer + mmt: MessageManagementContainerLink A g Link
«Extemal» = ——="7"77+ route: Route[0.1] th
gemh 1C Link + loc: LocationReferencingContainerLink [0..1]
%)
= —
P
-
rd
7~
Route 7
+ routdiD: IntUnLoMB N
+ routdListiD: IntUnLoMB (~RouteSegment
+ ligC4unt: IntUnLoMB —R S
+ routdType: mr001:RouteType e HE“T' e: ‘DateTime
+ routdDescriptor: LocalisedShortString M= + travéiime: IntUnLoMB Parkin
+ sdtarffime: DateTime -‘-"‘ﬁ + d r002:ModeType 9
+ travejTime: IntUnLoMB ‘1{ nce: IntUnLoMB [0..1] + name: LocalisedShortSting
+ distahce: IntUnLoMB [0..1] gost: IntUnLoMB [0..1] + pType: mMr003:ParkType
+ lastRetum: DateTime [0..1] currencyType: typ003:CurrencyType [0..1] + capacity: IntUnLoMB [0..1]
+ shorl istPT: LocalisedShortString [0..1] + energyConsumption: EnergyConsumption [0..1] + occupancy: IntUnLoMB [0..1]
+ routdCause: mr006:RouteCause [0..1] = P‘L'"F:‘L°°a|'59d$h°ns‘””9 [9--1] ~ + costHour: IntUnLoMB [0..1]
+ accepsType: mMr007:AccessType [0..1] + description: LocalisedShortString [0..1] \\ + costDay: IntUnLoMB [0..1]
+ causpDescription: LocalisedShortString [0..1] + operator: Operator [0..1] 2\l + cumencyType: typ003:CumencyType [0..1]
+ LinkddCause: MessageLink[0..1] ‘ + infoLink LongString [0..1] + description: LocalisedShortString [0..1)
«OrdereiComponentGroup» P~ «OrderedComponentGroup» + tendency: mr008:OccTendency [0..1]
+ routdSegments. RouteSegment [1.."] ‘ ) ,’ + segmentloc: SegmentlLocation [0..1] + prediction: IntSiLoMB [0..1]
i + segmentDetails: SegmentDetails[0..1] + timeForParking: IntUnLoMB [0..1]
\ e + parking: Parking [0..1] + linkedPark MessageLink[0..1]
y =2 -
> g rd vl I N «OrderedComponentGroup»
Pie e 1 N + ploc: PointLocation
- e I
P // | \\ \
-~ | A
S v “ N
- 1’/ «DataStructure» SegmentLocation PointLocation
D V T RMRDataTypes::EnergyConsumption| [~ . ne: L fing [0..1
RMH{DataTypes:Operator + heading: IntUnTi [0..1] el ImB
st + type: mr009:EnergyType 9 - + locRef: RMRLocRef [0..1]
+ nanje ‘Gsnunsmng + consumption: IntUnLoMB «OrderedComponentGroup»
+ teilu b ortString [0..1 + locRef: RMRLocRef [0..1]
+ ud:|s ng [0..1] .
el VA . :
~ \
~ i
~

PTTravelDetails

+ originStation: LocalisedShortString [0..1]
+ destinationStation: LocalisedShortString [0..1]
+ accessType: mr007:AccessType [0..1]

[RoadTrav elDetailg

PedestrianTravelDetails

+

originPed: WGS84Coordinate [0..1]
dedlinationPed: WGS84Coordinate [0..1]

+

+ accessType: mr007:AccessType [0.."]

Figure 2 — RMR message structure

~ 1
~ \
n N
LocationReferencingContainer|
«Extemal»
RMRLocRef
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Figure 3 below shows the RMR request message structure. This message type will only be used for P2P

communication to request routing information from the TPEG server.

RMRRequestMessage

«OrderedComponentGroup»
+ mmiReq: MMCLinkReq
—~—71+ reqParams. RMRRegParams

= I

+ o+ o+ o+

originLocation: PointLocation
destLocation: PointLocation
stopOverlLocations: PointLocation [0..7]
routePreferences: RoutePreferences[0..1]

v

RoutePreferences

+ ok o+ o+ o+ o+ o+ o+

disabledAccess: Boolean
shortWalk Boolean
parkAtDestination: Boolean

routeObjective: mr005:RouteObjectives[0..1] |

accessRestrictions: mr007:AccessType [0..7]
excludedModes. mr002:ModeType [0..*] (
maxDistanceRoad: IntUnLoMB [0..1] .
maxDistancePed: IntUnLoMB [0..1] ¢
maxTransferPT: IntUnTi [0..1] 3

NOTE

n

1/

\\()aDataSlmclurea
MﬁbauTypes::Prede!Connecﬁon

“Q‘Ilype: mr002:ModeType

»+ |D: LocalisedShortString [0..1]
+ departTime: DateTime [0..1]
«OrderedComponentGroup»

+ departLoc: PointLocation [0..1]

MessageManagementContainerj<= ~ |
«Extemal» :
MMCLinkReq 1
1
Vv
RMRReqParams
"))
\’\ TerminateRMRSession
7
5 _ l5\‘\
RMRListReqParams RMRRouteReqParams RMRAchvateBg ‘Beanrams RMRUpdateRouteReqPgdrams
+ maxListLen: IntUnLoMB + routelD: IntUnLoMB + routelD ﬁlfl:h!?oMB «OrderedComponentGroup»
+ listCountOffset: IntUnTi o nostion: Pointliocatia
+ detailedRoute: Boolean ) & :
+ routeType: mr001:RouteType [0.."] o
+ predefConnection: PredefConnection [0..1]
+ departureTime: DateTime [0..1] l
«OrderedComponentGroup»

Figure 3 — RMR request message structure

Figure 4 below shows some examples for RMR.

etwork;

1

The firstline describes a route consisting of just one route segment, in this example, travel g

The second line shows travel on a road network, ending at a car park and followed by a pe

n aroad

Hestrian

1 o il pa | 3 3
vwarn co— o O CSTIITa tioTr,

The third line includes additionally a route segment using public transport.

Other combinations of route segments are possible. The RMR service has to take care that the sequence
of routes makes sense, e.g. travel by private car is in general only possible for the first part of the travel
segment (first route segment).

© ISO 2016 - All rights reserved
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Origin Destir;ation
I Route-Segment 1.1: Vehicle 1
| ): Route 1
: E\Route-Seg. 2.2 :
Route-Segment 2. 1: Vehicle Pedestrian
1 I
: >= Route 2
I - m Route Segment 3.2 Route-Seg. 3.3 |
I Route-Segment 3.1: Vehicle > Public Transport Pedestrian ): E—

6.2 S

6.2.1
An RMR

— One

—  Otherwise:

6.2.2 [Broadcast scenario

In a brq
devices,
request
by the ¢

6.2.3

6.2.3.1

In this qcenario, the client only uses the general request mechanisms as defined in TPEG over HTTP

Figure 4 — Examples of RMR

enarios, features and requirements

General
message (see Figure 2) includes:

MMC only in case of a cancellation message;

one MMC, with a message ID unique for the route transmitted in this message;

one ADC with all required information of one route; and

level is of descriptive nature and may be'used to provide a graphical representation of th
overall route, e.g. by a GLR location reference.

adcast transmission, messages are sent from the TPEG server to a number of TPEG clierf
Thus, only the message 'structure described in Figure 2 is applicable for this scenario whil
5 are not possible. In this‘case, an RMR message shall include all service information require
ient.

[P2P scenario

P2P transmission without request messages

optionally one Location Reference Container (LRC) describing the overall location of the routg.
As the particular route segments contain-dédicated LRCs the general LRC on the message top

9%

t

— (D

vi

and doeps ‘1ot send dedicated request messages on TPEG level (Figure 3). Thus, the same requirement

as for the broadcast scenario apply.

6.2.3.2

P2P transmission with request messages

The request by dedicated TPEG RMR request messages enable a number of features, which are
particularly important for personalized services:

1. Request for a route list:

— TheRMRclienttransmits withitsrequestan RMRrequest message withan ‘RMRListReqParams’
component included. This component contains a number of parameters that define the user’s

characteristics and preferences concerning a road or multimodal route.
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— The RMR server stores the request parameters of the client for this session and provides in its
response a list of routes that fulfil the user’s requirements delivered in the request message.
The list enables the user to select a suitable route.

— The route list consists of a number of RMR messages but should provide restricted details. As
a minimum requirement the components ‘Route’ and ‘RouteSegment’ shall be present in the
messages delivered by the RMR server. Each list has a Routeld unique for this service.

— The client may request further route list entries by using the attribute ‘maxListLen’ and
listCountOffset’ (see also 7.1.3).

Do

Request for detailed route information

— The RMR client may request detailed route information by one or several requests. Fof that, it
transmits the ‘RMRRouteReqParams’ component with its RMR request mes§sage inclufing the
Routeld of the route of interest.

— The RMR server responds with an RMR message with the detajled information alpout the
requested route. The RMR server shall use the same message ID as for the related roufe in the
route list.

3. Selection of a route

— The RMR client may select or activate a route of the) route list. For that, it trangmits an
‘RMRActivateRouteReqParams’ component with -itS§ RMR request message including the
Routeld of the selected route.

— The RMR server activates the route and is new able to keep the route up-to-date by|[sending
updates. The RMR client can request this;information by additional requests for detailed
information (see list item 2 above).

4. Update of the route

— The RMR client may request updates of the information of the selected route information. For
that, it transmits the ‘RMRUpdateRouteReqParams’ component with its RMR request message
including its current position. The update may be requested iteratively.

— The RMR server responds with an RMR message with the detailed information alpout the
currently activatedyroute. The RMR server shall use the same message ID as for theg related
route in the roufe list.

3. Terminate a sessipon

— The RMRClient may actively terminate an RMR session by sending a ‘TerminateRMR{Session’
component with its RMR request message.

— . The RMR server may terminate the session and can release the user data transmittefl by the
route list request (see list item 1 above).

document defines only a basic manda
attributes to the request components.

[
vendor-specific

Figure 5 below shows a typical sequence of an RMR session.
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[ |

Client requests listing
with some preferences

(55 )

No session started

>

RMR_Req(‘RMRListReqParams’...)

RMR Res(RMR-messages 1..n...)

RMS creates
list of routes

Session active

Client requests route details

Client selects a route

Client updates route while
travelling, e.g.position/travel time
(may be repeated)

7

7.1 RMRMessage

The desfription of the RMR message (see Table 2) contains a road route or a multimodal route.

The RM
may be

RMR_Req(‘RMRRouteReqParams’...)

RMR_Res(RMR-message...)

(may be repeated)

RMR_Req(‘RMRActivateRouteReqParams’...)

(may be repeated) |

RMR Res(...)

RMSisets route

RMR_Req(‘RMRUpdateRouteReqParams’...)

active

RMR_Res(RMR-message...)

RMS updates route

A

RMR_Req(‘TerminateRMRSessjon’. .)

RMR_Res(...)

A

RMR Message components

Session terthindted

>

Figure 5 — Typical sequence of an RMR session (RMC/RMS = RMR client/server)

R message may be Sent by an RMR server on request of a client device (P2P communication) ofr
bent by broadcastifonly a limited number of routes have to be transmitted.
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Table 2 — RMRMessage

Name

Type

Multiplicity

Description

Ordered components

MessageManagementContainerLink

1 The MMC of the RMR message. The RMR server
shall use a service-wide unique message ID for
each route and shall keep this ID as long as the
route is valid to enable an easy update on the
client side.

foute

Route

AToute delivered by the RMR Servertof a given
origin and destination pair.

ocC

LocationReferencingContainerLink

0..1 The overall location reference for'the rdute. May
be optionally used for supplemental infojrmation.
As the specific routes are'neferenced by addi-
tional location referencés’in its route-spgments
this LRC shall contaiforily a simple degcriptive
geographic outline of the route deliver¢d by the
RMR server (e-g. a'GLR line reference). The LR
shall be a lifear'location including tHe origin
and the destination of the route.

7.2 Route

o

Ijoute segments.

. route object (see Table 3) contains the information of éng*RMR route consisting of one or

Table 3 = Route

several

Name

Type Multiplic-

ity

Description

routelD

IntUnLoMB 1

Ahandle or ID for the route; shall be unique for th¢ service.

FouteListID

IntUnLoMB 1

Ahandle or ID for the route list. Shall be used if the route
is grouped in a route list and the value of this pqrameter

shall be unique for the service in this case. If thg route is
not part of a list the value shall be zero.

istCount

IntUnkoMB 1

The value describes the position of the route in the route
list delivered by the RMR server for a given origlin desti-
nation pair, according to the sorting order of the server
(broadcast scenario) or the client’s request-preferences
(P2P scenario). First position shall be 1. For indtance, if
the server provides the 10 fastest routes for gn origin
destination pair, value 2 means that this is the 2nd best
alternative. The value shall be zero if the routq is not a
part of a route list.

FouteType

rmr001:RouteType

Type of the route

routeDescriptor

LocalisedShortString

A description or name of the route (e.g. ‘P&R Gdrching’)

startTime

DateTime

Start time of the route

travelTime

[SEN N | N

IntUnLoMB

Overall travel time [seconds] of the route

distance

IntUnLoMB 0.1

Overalllength or distance [metres] of the route; may notbe
presentif notavailable or relevant (e.g. public transport)

lastReturn

DateTime 0.1

Time of last possible return trip for a multimodal route.
Shall be present only in multimodal routes including PT
or other operated services.

shortListPT

LocalisedShortString 0.1

A short list with the description of the public transport
lines used for a multimodal route (e.g. ‘U1 B244")
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Table 3 (continued)

Name Type Multiplic- Description
ity
routeCause rmr006:RouteCause 0..1 Descriptive information why this route has been proposed
by the server. Only a few popular reasons are listed in the
rmr:006 RouteCause table while others may be delivered
by the ‘causeDescription’ attribute.
accessType rmr007:AccessType 0..1 Type of access of overall route (e.g. ramp, stairs, elevator,
etc along route); relevantin particular for persons with
restricted mobility.
causeDdgscription LocalisedShortString 0..1 Further description why this route has been praposed
by the server.
Linked(ause MessageLink 0.1 Link to a TPEG message with detailed inforrhation abou
the route cause.
Ordered Components
routeSegments RouteSegment 1.* The list of segments of the route. Anew segment shall be
added if the transport mode chianges, e.g. one segmen
for a journey by car on the road network, another one
for travel by bus.
7.3 RputeSegment
Aroute shall consist of one or several route segments (see Table 4)that may have different characteristicp
(e.g. trapsport mode).
Table 4 — - RouteSegment
Name Type Multiplic- Description
ity
startTime DateTime 1 Scheduled time for start of this segment
travelTime IntUnLoMB T Duration or travel time of this segment [seconds]
mode rmr002:ModeType 1 Type of transport mode
distancg IntUnLoMB 0..1 Distance of walk or drive on this segment [metres]
cost IntUnLoMB 0.1 Cost for this segmentin local currency (using the lowes
value local currency units, such as cents); for example
public transport ticket or costs for gasoline; note that the
value may be a rough estimate, as the basis for a detailed
calculation may be unknown at the server side.
currencyType typ003:CurrencyType 0.1 Local Currency
energy(onsumptieny|EnergyConsumption 0.1 Energy consumption for the route segment; note that thg
value may be a rough estimate, as the basis for a detailed
calculation may be unknown at the server side.
ptLine LocalisedShortString 0..1 Short string with description of public transportline (e.g
haoad cign TIE. chall anlubhancadifcagmnntic of DT 00
head-sign-H53:-shallenlybeusedifsegmentisof PT-type
description LocalisedShortString 0..1 Further description of the segment.
operator Operator 0.1 Operator of the travel service, e.g. public transport,
car-sharing etc.
infoLink LongString 0.1 A URL with further information, if available.
Ordered components
segmentLoc SegmentLocation 0.1 Location description of the segment.
segmentDetails SegmentDetails 0..1 Detailed information for this route segment.
parking Parking 0..1 Parking or park and ride location at end of the segment.
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Description of a car park, a parking garage or a park and ride station (see Table 5).

Table 5 — Parking

016(E)

Name Type Multiplic- Description
ity

name LocalisedShortString 1 Name of the parking facility or park and ride facility

blype rmr003:ParkType 1 Type of parking facility

Capacity IntUnLoMB 0.1 Capacity of parking facility, given as the'number of
parking spaces

hccupancy IntUnLoMB 0.. Number of currently occupied parking)spaces

fostHour IntUnLoMB 0..1 Cost for parking per hour given irflocal currency; if there
is more than one currency unit (e.g. Euro and (fent) the
currency unit with lower yalue’shall be used (efg. Cent).

costDay IntUnLoMB 0.1 Cost for parking per dagin local currency

furrencyType typ003:CurrencyType 0.1 Description of local.currency

Hescription LocalisedShortString 0..1 Additional description of parking facility

fendency rmr008:0ccTendency 0.1 Tendency of oécupancy

brediction IntSiLoMB 0.1 Predictiotrof free capacity at arrival time at|parking
facility{number of parking spaces]

fimeForParking IntUnLoMB 0..1 Estimated time [sec] to get a parking place at|parking
faeility, e.g. queuing at car park or search

inkedPark MessageLink 0..1 Link to a TPEG message with detailed informatipn about
the parking facility

Ordered Components
bLoc PointLocation 1 The location of the parking facility

oy

=

7.5 SegmentLocation

Table 6 describes a SegmentLpcation.

. SegmentLocation may be a GLR line-reference or a map-matchable dynamic location referend

If GLR is used, the lin€ reference shall include at least the coordinates of the start and end of the
vhere start/end means the beginning or end respectively (in driving direction) of the related s

A street name-and heading may be added for further information.

c.

begment
pgment.

© ISO 2016 - All rights reserved
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Table 6 — SegmentLocation

Name Type Multiplic- Description
ity
streetName LocalisedShortString 0..1 Name of the street of road section. This shall be used

only if the section is on one named street (e.g. short
pedestrian segment).

heading IntUnTi 0.1 Heading of the client vehicle in 360/256 degrees resolu-
tion. Value range is 0 to 255, counted in counter-clockwise

direction

Resulting Range:
000 = North 0°
064 = West 90°
128 = South 180°
196 = East 270°
Ordered components

locRef RMRLocRef 0.1 The location reference of the'segment.

Shall be a map-matchable-ER-method in case of a road
route segment (e.g. AGORA-C)

7.6 PointLocation

Table 7 flescribes a PointLocation, e.g.:

— acdr park entry ramp location;

— an qrigin or destination location;

— astppover location, e.g. for public transport.

The PoiptLocation can be defined by:

— asimple GLR point location coordinate and with optional street name, address or direction;

— ampp-matchable dynamic loeation reference.

Table 7 — PointLocation

Name Type Multiplic- Description
ity
Ordered components
locRef |RMRLocRef 0..1 The location reference of the location

7.7 Se¢gmentDetails

SegmentDetails is an Abstract class construct for detailed segment information, switching to one of the
classes ‘RoadTravelDetails’, ‘PTTravelDetails’ or ‘PedestrianTravelDetails’.

7.8 RoadTravelDetails

RoadTravelDetails contains detailed information for a road route segment.

7.9 PTTravelDetails

Table 8 lists detailed information for a public transport route segment (see Table 8).
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Table 8 — PTTravelDetails

Name Type Multiplic- Description
ity
originStation LocalisedShortString 0..1 Name of the start or origin station/stop of the PT con-
nection.
destinationStation LocalisedShortString 0..1 Name of the destination station/stop of the PT connection.
accessType rmr007:AccessType 0..1 Type of access (e.g. ramp, stairs, elevator, etc.); relevant
in particular for persons with restricted mobility.

7.10 PedestrianTravelDetails

Table 9 lists detailed information for a pedestrian/walk route segment (see Table 9).

Table 9 — PedestrianTravelDetails

Name Type Multiplic- Description
ity

briginPed WGS84 Coordinate 0..1 Origin or start of pedestrian walk

HestinationPed WGS84Coordinate 0.1 Destination of pedestrian walk

hccessType rmr007:AccessType 0.* Type of access(e.g. stairs, elevator, etc.); relevar]t in par-
ticular persons with restricted mobility. Severgl access
types may)be listed but the most critical one (e.g. stairs)
shouldbe added.

7.11 RMRRequestMessage

Table 10 describes the request message of the*RMR client (see Table 10). This shall only be fequired
h case of a P2P transmission scenario. The request can be alternatively for a route list, detailed
hformation on a specific route, an update of a route, a route selection/activation or the termination of
he RMR session (see also P2P scenaripsin 6.2.3.)

ot e s

Table 10 — RMRRequestMessage

Name Type Multiplic- Description
ity
Ordered components
mmtReq MMCLinkReq 1 The MMC of the request message. The RMR clientimay use

any message ID but shall use the same message |D for all
itsrequests within one session. An increment of 4 version
shall be used to indicate modified client preferpnces or
conditions (e.g. position or change of route prefgrences).

reqParams RMRReqParams 1 request parameters for a route list

"7.12 PMDDnnPaI‘ rd

Iahaal
AZET AT AN A TOLREELY

RMRReqParams is an abstract class construct for switching the different classes for RMR
requests, i.e. ‘RMRListReqParams’, ‘RMRRouteReqParams’, ‘RMRActivateRouteReqParams’ or
‘RMRUpdateRouteReqParams’.

7.13 RMRListReqParams

Table 11 lists parameters for the route list request. An implementation may add vendor specific
information if required.
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Table 11 — RMRListReqParams

Name Type Multiplic- Description
ity

maxListLen IntUnLoMB 1 The maximum length of the route list to be delivered, i.e.
the number of messages to be returned by the server each
representing a route alternative

listCountOffset IntUnTi 1 offset for the alternative route list; offset value zero
means that the server shall deliver the best first routes
nits Fesponse wheore tho mavimum ]ﬂngflﬂ ofthe lict i
defined by the attribute ‘MaxListLen’. A value > 0 meang
that the delivered list shall start (in sorting order) a
position ‘listCountOffset’

detailedRoute Boolean 1 Yes = add all available details to route list
No =return just an overview, i.e. the components Routes
and (optional) RouteSegment

routeType rmr001:RouteType 0.* types of route requested

predefCpnnection PredefConnection 0.1 used if there is a predefined cofinection to be considered
in multimodal route, e.g. a cennection for a flight, a trair
or a ferry

departufreTime DateTime 0..1 Desired departure tinde of route at origin

Ordered components

originLgcation PointLocation 1 origin locationof the route request; this may be the curren
position of the client device (e.g. on-trip information) or thg
startlocatioh for aroute planner (e.g. pre-trip information

destLocption PointLocation 1 destination location of the route request

stopOverLocations |PointLocation 0.* stop over locations (optional)

routePreferences RoutePreferences 0..1 additional route preferences

7.14 RMRRouteReqParams

Table 12 lists parameters of a request(for delivery of detailed information of a dedicated route. An
implem¢ntation may add vendor specific information if required.

Table-12 — RMRRouteReqParams — Route

Name Type Multiplic- Description
ity
routelD IntUnLoMB 1 unique ID of the route the detailed or updated informatior
is requested for

Table 13 lists parameters of a request for delivery of updates of a route previously activated or selectedl
by an ‘RMRActivateRoute’ request. An implementation may add vendor specific information if required.

I'able 15 — RKMRRoutekReqFParams — Fosition

Name Type Multiplic- Description
ity
Ordered components
position |PointLocation | 1 Current position of the RMR client

7.15 RMRActivateRouteReqParams

Table 14 lists parameters for the activation of a route on the server side. An implementation may add
vendor specific information if required.

14
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Name Type Multiplic- Description
ity
routelD IntUnLoMB 1 Unique ID of the route that shall be selected or activated

7.16 TerminateRMRSession

TerminateRMRSession is the request for active termination of an RMR session.

7.17 RoutePreferences

Table 15 — RoutePreferences

Table 15 lists preferences and restrictions for the requested route.

Name Type Multiplic- Description
ity

lisabled Access Boolean 1 The routes shall be suitable for disabled people, e.g. it
shall include no-stairs

thortWalk Boolean 1 Walk not excluded but should be short due to a r¢stricted
mobility,ofthe requesting user (e.g. maximurmp 500m)

parkAtDestination |Boolean 1 Parkirig'place at destination required

routeObjective rmr005:RouteObjectives 0.1 Objective of route search, e.g. shortest route; dlefault if
notpresent is fastest route

hccessRestrictions  |rmr007:AccessType 0.* Detailed descriptions of access types restri¢tions of
the user, i.e. which types are excluded

pxcludedModes rmr002:ModeType O Tansport modes excluded for a multimodal roufe search

maxDistanceRoad |IntUnLoMB 0..1 Maximum distance [kilometres] for road trjvel, e.g.
used for electric vehicles with restricted cruisipg range

maxDistancePed IntUnLoMB 0..1 Maximum distance [metres] for pedestrian|walk in
overall route

maxTransferPT IntUnTi 0..1 Maximum acceptable number of transfers along public
transport connection; shall not be used if publjic trans-

port excluded

7.19 RMRLocRef

1.18 MessageManagementContainerLink

This component isa placeholder for the MMC. Partial message management shall not be used f

The RMR server shall provide a unique message ID for each client request for a new origin deg

pair. Updates of the origin/destination relation (e.g. changes of routes or new routes) shall be indicated
by an identical MID with an incremented version ID.

or RMR.
tination

RMRLocRef is the location reference used by an RMR message. The following requirements apply:

In case of a route segment the RMRLocRef component shall include only linear locations. The

component is mandatory for road segments and only dynamic LR-methods with map-matching
capabilities shall be used in this case. The component may be used for other modes, e.g. a geo-linear
path in case of a pedestrian walk.

only dynamic LR-methods with map-matching capabilities shall be used.

may be used.

© ISO 2016 - All rights reserved
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The RMRLocRef component is a placeholder for the LocationReferencingContainer (LRC) as described
in the LRC toolkit specification: ISO/TS 18234-11 (for TPEG1) and ISO/TS 21219-7 (for TPEG2). It assigns
the RMR application a specific local component ID for the LRC container. All component IDs within the
LRC container are local to the LRC toolkit.

7.20 LocationReferencingContainerLink

As an RMR application delivers the routes by location references for the particular route-sections, an
additional LRC for the overall route is optional but may be used as descriptive information. Therefore,
only si Tan T Referencing mett be used. Recommended mett GERCAf

i‘l' arl OCdllo ere : OO0 [1d D U (. O cnaed Od
presentjthe location reference shall include the origin and the destination of the route.

The LodationReferencingContainer component is a placeholder for the LRC as described in-the LR
toolkit $pecification: ISO/TS 18234-11 (for TPEG1) and ISO/TS 21219-7 (for TPEG2). It @ssigns th
RMR application a specific local component ID for the LRC container. All component IDs within the LR
containgr are local to the LRC toolkit.

CIm U

7.21 MMCLinkReq

MMCLirfkReq is the link to the MMC for RMR requests. Partial message management shall not be used. Th
RMR cli¢nt shall provide a unique message ID for each new request, i.e. for néw origin destination pairs.

W

8 RMR datatypes

8.1 EnergyConsumption

t-vehicle is unknown at the server side, the“fuel’ type shall be used as default. Otherwise th
specificlkinds of fuel/energy may be used.

Table 16'=- EnergyConsumption

Name Type Multiplic- Description
ity
type rmr009:EnergyType 1 type of consumed energy
consumption IntUnLoMB 1 value of consumption in units according type

8.2 Operator
Table 17 describes the operator of public transport, ship, railway, car-sharing, rental bike etc.

Operatdr shall not be used in the case of a private car.

Table 17 — npnrnfnr

Name Type Multiplic- Description
ity
name LocalisedShortString 1 Name of the operator
telNumber ShortString 0..1 Telephone number of the operator, only numbers with-

out any further characters (e.g. ‘+, -’ ‘#’) shall be used.
International direct dial numbers shall be converted to
numeric values (e.g. “+44” - > “0044").

url ShortString 0.1 The url of the operator
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Table 18 describes the attributes that define a pre-defined connection within route, e.g. a booked train-
travel, a flight or a ferry.

Table 18 — PredefConnection

Name Type Multiplic- Description
ity

'y pe T2 Modetype t TTote ty pe Of TOTITETHoT

D LocalisedShortString 0..1 ID of the connection, e.g. flight number

HepartTime DateTime 0.1 departure time of connection, e.g. boardingtime of flight

Ordered components
HepartLoc PointLocation 0..1 departure location of connection, e.g. an aifport or
train station

8.4 WGS84Coordinate

Table 19 describes the data-structure for WGS84 coordinates in absolute values.

Table 19 — WGS84.Coordinate

Name Type Multiplic- Description
ity
ong IntSi24 1 Longitude in standard 24 bitaccuracy stores coofdinates
ih order of magnitude of 10 micro degrees refolution
(five decimals).
The value (unit degrees) is encoded as follows:
long = int (sign(longitude)*0.5 + (longitude * (2*24))/360)
at IntSi24 1 WGS84 latitude in standard 24 bit accuracy stores co-

ordinates in order of magnitude of 10 micro [degrees
resolution (five decimals).
The value (unit degrees) is encoded as follows:
lat = int (sign(latitude)*0.5 + (latitude * (2724))f 360)
8.5 MessageLink
Table 20 describesthe data structure that may be used if required to link to a TPEG message with more
details about'da route cause or a parking facility.
Alink toahother message is uniquely specified by the combination of ServicelD, ContentID, Appli¢ationID
dnd niessagelD.
© IS0 2016 - All rights reserved 17
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Table 20 — MessageLink

Name Type Multiplic- Description
ity

messagelD IntUnLoMB 1 The related message ID

CoID IntUnTi 1 Content ID of the TPEG service component related to the
linked message

AID IntUnLi 1 Application ID of the TPEG service component related to
the linked message; in case of a PKI message for further
Information on the parking racility the value 1s 3 (PK1J
in case of a TEC message for further information abou
the route cause the value is 5 (TEC)

SID Serviceldentifier 0.1 The TPEG service ID related to the service ofrthelinked
message; this attribute may be omitted if the linked mes
sage is in the same TPEG service as this, RMR message

9 RMR Tables

9.1 rmr001:RouteType

Type of the route (see Table 21).

Table 21 — RouteType

Code Reference-English Comment Example
‘word’
000 unknown
001 roadRoute A road route; may 1ncl_ude_ also cost
factors for a local navigation
002 greenRoute Aroute en-abhng reduced fuel or energy
consumption
003 multimodalRoute A multimodal route, i.e. including more
than onetransport mode
9.2 rmr002:ModeType
Transpdrt mode of the relatedroute segment (see Table 22).
Table 22 — ModeType
Code Reference-English Comment Example
‘word’
001 (¥ The segment describes a car journey on
road network.
002 pedestrian The segment describes a pedestrian
walk.
003 bus The segment describes public transport
travel by bus.
The segment describes public transport
004 subway travel by subway/underground railway.
005 train The segment describes public transport
travel by train.
006 tram The segment descr'ibes pu.blic transport
travel by tram or light train.
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Code Reference-English |Comment Example
‘word’
. The segment describes public transport
007 STrain travel by S-train or regional train.
008 carRental The segment describes travel by rental
car or by car sharing.
. The segment describes travel by air-
009 airplane phame:
h10 shi The segment describes travel by ship
p or ferry.
Pedestrian walk including change of
P11 platformChange platform at a station (e.g. PT or railway).
The PT line name changes although
112 lineNameChaneePT | ™© change of PT-vehicle or train is
& required, so the ModeType remains the
same as for the previous route segment.
D13 bike The segment describes travel by bicycle:
h14 bikeRental The segment describes travel by rental
bicycle or bicycle on demand.
h15 carRental The segment describes travel by rental
car or car-sharing.
h99 others The segment describes travel by any
other transport mode,
9.3 rmr003:ParkType
Type of parking facility (see Table 23).
Table 23 — ParkType
Code Reference-English |[Comment Example
‘word’
D00 unknown
D01 CarPark Car park or parking garage
D02 ParkAndRide Park and ride facility
D03 OthersPark Other parking options, e.g. along street
9.4 rmr005:RouteObjectives
Type of route objective (see Table 24).
Table 24 — Rnnfpnhiprfivnc
Code Reference-English |Comment Example
‘word’
001 fastest fastest route with minimal travel time
requested
002 shortest shortest route with minimal travel
distance requested
003 minimalEner route with minimal energy consump-
M tion requested
004 scenic most beautiful route requested, e.g.
sight-seeing tour
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9.5 rmr006:RouteCause

RouteCause defines descriptive information to explain why this route has been proposed by the
server. Only a few popular reasons are listed in this table while others may be delivered by the
‘causeDescription’ attribute (see Table 25).

Table 25 — RouteCause

Code Reference-English Comment Example
‘word’
000 unknown
. route is optimal according to user’s
001 optimalRoute route preferences
002 disturbancePT operational disturbances on public
transport
003 roadClosure parts of the road network have been
closed or are blocked
004 connectionlnvalid a given PT connection is no longer valid

9.6 rmr007:AccessType

Table 26

) provides additional information for persons with restricted mobility.

Table 26 — AccessType

Code

Reference-English
‘word’

Comment

Example

000

unknown

No information aboutbarriers

001

accessible

The pedestrian raute (or path) or the
interchange between public transport
lines is withgut'mobility obstructions
for elderly.and disabled persons with
restricted mobility

002

escalator

Thegxe is an escalator on the pedestri-
antoute (or path) or the interchange
between public transport lines

003

elevator

There is an elevator on the pedestrian
route (or path) or the interchange be-
tween public transport lines

004

stairs

There are stairs on the pedestrian route
(or path) or the interchange between
public transport lines

005

ramp

There is a ramp on the pedestrian route
(or path) or the interchange between
public transport lines

006

gap

There is a gap on the pedestrian route
(or path) or the interchange between
public transport lines (e.g. between
train and station platform)

9.7 rmr008:0ccTendency

Tendency of the occupancy of a parking facility (see Table 27).
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Code Reference-English Comment Example
‘word’
000 unknown Tendency unknown
001 constant Forec.ast of occupancy is stable, i.e.
remains as is
002 increasing Fgrecast for occupancy is increasing,
higher occupancy expected
ho3 decreasing Forecast for occupancy is decreasing,
lower occupancy expected
9.8 rmr009:EnergyType
Type of energy or fuel (see Table 28).
Table 28 — EnergyType
Code Reference-English Comment Example
‘word’
Unknown fuel or engine type; the serv-
D00 unknown er shall assume fuel/gasoline typein
this case
Gasoline/fuel type; unit forconsump-
o1 fuel tion shall be [0.1 1]
. Diesel type; unit for-consumption shall
D02 diesel be [0.11]
Compressed Natural Gas type; unit for
o3 CNG consumption‘shall be [0.1 kg]
LiquifiedPetroleum Gas type; unit for
o4 LPG consumption shall be [0.11]
ho5 H? H2/hydrogen type; unit for consump-
tion shall be [0.1 kg]
. (Battery) electric type; unit for con-
06 electric sumption shall be [0.1 kw/h]

9.9 rmr099:ErrerCode

Table 29 — ErrorCode

Hrror code delivered by the RMR server in case of a non-successful request of the client. Note
drrors related to the RMR application are handled here. Errors on lower protocol layers or
drrors (e,g.\time out of request, invalid URL, server overload) are handled by the adaptati
grofiles ised for the transmission, e.g. THTTP (see Table 29).

hat only
general
bn layer

Code Reference-English |Comment Example
‘word’
001 invalid location
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Annex A
(normative)

TPEG application — TPEG-Binary Representation

A.1 Message components

A.1.1 List of Generic Component Ids

Table A.Jl defines the Generic Component Ids for use in the TPEG-Binary representation.

Table A.1 — Generic Component Ids

Name Id
RMRMessage 0
MessageManagementContainerLink 1
LocationReferencingContainerLink 2
Route 3
RouteSegment 4
Parking 5
SegmentLocation 6
PointLocation 7
RMRLocRef 8
PedestrianTravelDetails 9
RoadTravelDetails 10
PTTravelDetails 11
RMRRequestMessage 20
MMCLinkReq 21
RMRListReqParams 22
RMRRguteReqParams 23
RMRActivateRouteReqParams 24
RMRUpdateRouteReqParams 25
TerminateRMRSession 26
RoutePreferences 27

A.1.2 RMRMessage

< RMRMessage(0) > : =

< IntUnTi > (0),

:id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component

< IntUnLoMB > (lengthAttr),

: number of bytes in attributes

ordered {

< MessageManagementContainerLink > (mmt),

: The MMC of the RMR message. The RMR server shall
use a service-wide unique message ID for each route and
shall keep this ID as long as the route is valid to enable
an easy update on the client side.

22
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Table A.1 (continued)

n * < Route > (route)[0..1],

: Aroute delivered by the RMR server for a given origin
and destination pair.

[0..1]

n * < LocationReferencingContainerLink > (loc)[: The overall location reference for the route. May be

optionally used for supplemental information. As the
specific routes are referenced by additional location
references in its route-segments this LRC shall contain
only a simple descriptive geographic outline of the route

1 1. 1.1 =l DALD L yal & n TR M L

TCITVETCU DY tIIC NIVIN SCTVeT (T8~ GLN ITITC el :rence).
The LR shall be alinear location including the épigin and
the destination of the route.

)

A.1.3 Route

< Route(3) >: =

< IntUnTi > (3),

:id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component

< IntUnLoMB > (lengthAttr),

: number of bytes in attributes

< IntUnLoMB > (routelD),

: A handle or ID for’the' route; shall be unique for the pervice.

< IntUnLoMB > (routeListID),

: A handle or ID-for' the route list. Shall be used if the foute is
grouped in axroute list and the value of this parame‘ler shall
be unique for the service in this case. If the route is pot part
of a list the value shall be zero.

< IntUnLoMB > (listCount),

: Theyvalue describes the position of the route in the route list
delivered by the RMR server for a given origin desf{ination
pair, according to the sorting order of the server (brpadcast
scenario) or the client’s request-preferences (P2P scenario).
First position shall be 1. For instance, if the server provides
the 10 fastest routes for an origin destination pair, [value 2
means that this is the 2nd best alternative. The valpe shall
be zero if the route is not a part of a route list.

< rmr001:RouteType > (routeType),

: Type of the route

< LocalisedShortString= (fouteDescriptor),

: A description or name of the route (e.g. ‘P&R Garching’)

< DateTime > (startTime),

: Start time of the route

< IntUnLoMB >(travelTime),

: overall travel time [seconds] of the route

BitArray(selector),

f (bit 0 of selector is set)

< IntUnl.oMB > (distance),

: overall length or distance [metres] of the route; thay not
be present if not available or relevant (e.g. public trapsport)

I [‘Dlt 1 orselector s set)

< DateTime > (lastReturn),

: Time of last possible return trip for a multimodal route. Shall
be present only in multimodal routes including PT or other
operated services, accordingly.

if (bit 2 of selector is set)

< LocalisedShortString > (shortListPT),

: A shortlist with the description of the public transportlines
used for a multimodal route (e.g. ‘U1 B244")

if (bit 3 of selector is set)
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<rmr006:RouteCause > (routeCause),

: Descriptive information why this route has been proposed
by the server. Only a few popular reasons are listed in the
rmr:006 RouteCause table while others may be delivered by
the ‘causeDescription’ attribute.

if (bit 4 of selector is set)

<rmr007:AccessType > (accessType),

: Type of access of overall route (e.g. ramp, stairs, elevator,
etc. along route); relevant in particular for persons with re-
stricted mobility.

if (bit 5[of selector 15 set)

< LocalipedShortString > (causeDescription),

: Further description why this route has been proposed-\by
the server.

if (bit 6|of selector is set)

< MessageLink > (LinkedCause), : Link to a TPEG message with detailed information abouf
the route cause

ordered {

n * < RquteSegment > (routeSegments) |: Thelist of segments of the route. A new, segment shall be added

if the transport mode changes, e.g{one segment for a journey
by car on the road network, andther one for travel by bus.

b

A.1.4 RouteSegment

< RoutgSegment(4) >: =

< IntUn[Ti > (4),

:id of this cemiponent

< IntUnlLoMB > (lengthComp),

: numberof bytes in component

< IntUn[LoMB > (lengthAttr),

: number of bytes in attributes

< Datellime > (startTime),

: Scheduled time for start of this segment

< IntUn|LoMB > (travelTime),

i*Duration or travel time of this segment [seconds]

<rmr0p2:ModeType > (mode),

: Type of transport mode

BitArrgy(selector),

if (bit 0Jof selector is set)

< IntUn|LoMB > (distance),

: Distance of walk or drive on this segment [metres]

if (bit 1|of selector is set)

< IntUn|LoMB > (cost);

: Cost for this segment in local currency (using the lowest
value local currency units, such as cents); for examplg
public transport ticket or costs for gasoline; note that the
value may be a rough estimate as the basis for a detailed
calculation may be unknown at the server side.

if (bit 2[dfselector is set)

< typ003:CurrencyType > (currencyType),

: Local Currency type

if (bit 3 of selector is set)

<EnergyConsumption > (energyConsumption),

: Energy consumption for the route segment; note that the
value may be a rough estimate as the basis for a detailed
calculation may be unknown at the server side.

if (bit 4 of selector is set)

< LocalisedShortString > (ptLine),

: Short string with description of public transportline (e.g.
head-sign ‘U5’); shall only be used if segment is of PT-type.

if (bit 5 of selector is set)
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< LocalisedShortString > (description),

: Further description of the segment.

if (bit 6 of selector is set)

< Operator > (operator),

car-sharing etc.

: Operator of the travel service, e.g. public transport,

if (bit 7 of selector is set)

< LongString > (infoLink),

: A URL with further information, if available.

ordered {

T*< SegmentLocation > (segmentLoc)[0--1];

. Location description or thie segment

h * < SegmentDetails > (segmentDetails)[0..1],

: Detailed information for this route segment

: Parking or park and ride location at end of the se

bment

h * < Parking > (parking)[0..1]

)

A.1.5 Parking

< Parking(5) >: =

< IntUnTi > (5),

: id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in componéent

< IntUnLoMB > (lengthAttr),

: number of bytes in attributes

< LocalisedShortString > (name),

: Name of the parking-facility or park and ride facility

< rmr(003:ParkType > (pType),

: Type of parkingfacility

BitArray(selector),

f (bit O of selector is set)

< IntUnLoMB > (capacity),

: Capaeity of parking facility, given as the number of parkin

P Spaces

f (bit 1 of selector is set)

< IntUnLoMB > (occupancy),

: Number of currently occupied parking spaces

f (bit 2 of selector is set)

< IntUnLoMB > (costHour),

: Cost for parking per hour given in local currency; if

more than one currency unit (e.g. Euro and Cent) the cfirrency

unit with the lower value shall be used (e.g. Cent).

there is

f (bit 3 of selector is set)

< IntUnLoMB > (costDay),

: Cost for parking per day in local currency

f (bit 4 of selectoris set)

< typ003:CurrencyType > (currencyType),

: Description of local currency

f (bit 5 of-selector is set)

< LocalisedShortString > (description),

: Additional description of parking facility

f (bit'6 of selector is set)

E rmrﬂﬂR-nm‘Tpndpnr‘y > (fnndnnry)’

: Tpndnnr‘y of QCCUPANCy

if (bit 7 of selector is set)

< IntSiLoMB > (prediction),

: Prediction of free capacity at arrival time at parking facility

[number of parking spaces]

if (bit 8 of selector is set)

< IntUnLoMB > (timeForParking),

: Estimated time [seconds] to get a parking place at parking

facility, e.g. queuing at car park or search

if (bit 9 of selector is set)

< MessageLink > (linkedPark),

: Link to a TPEG message with detailed information about the

parking facility
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ordered {

< PointLocation > (pLoc)

: The location of the parking facility

b

A.1.6 SegmentLocation

< SegmentLocation(6) >: =

< IntUnTi > (6),

: id of this component

< IntUnILoMB > (lengthComp),

: number of bytes in component

< IntUn|LoMB > (lengthAttr),

: number of bytes in attributes

BitArrd

y(selector),

if (bit 0

of selector is set)

< Locali

sedShortString > (streetName),

: Name of the street of road section. This shall bé used only if thg
section is on one named street (e.g. short pedestrian segment).

if (bit 1

of selector is set)

< IntUn|

Ti > (heading),

: Heading of the client vehicle in 360/256\degree resolution. Valug
range is 0 to 255, counted in countertelockwise direction.

Resulting Range:
000 = North 0°
064 = West 90°
128 = South 180°
196 = East 270°

ordereq

| {

n * < RN

IRLocRef > (locRef)[0..1]

: The location'reference of the segment.

Shall be a'map-matchable LR-method in case of a road route seg
ment.(e.g. AGORA-C)

b

A.1.7

PointLocation

< Point

.ocation(7) >: =

< IntUn|

Ti> (7),

: id of this component

< IntUn|LoMB > (length€omp),

: number of bytes in component

< IntUn|LoMB > (lemgthAttr),

: number of bytes in attributes

ordereq

| {

n * < RN

IREocRef > (locRef)[0..1]

: The location reference of the location

b

A.1.8 SegmentDetails

< SegmentDetails(x) >: =

< IntUnTi > (x),

: id of this component

< IntUn

LoMB > (lengthComp),

: number of bytes in component

< IntUn

LoMB > (lengthAttr);

: number of bytes in attributes
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< RoadTravelDetails(10) < SegmentDetails(10) > >: =

< IntUnTi > (10),

: id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component

< IntUnLoMB > (lengthAttr),

: number of bytes in attributes

A.1.10 PTTravelDetails

< PTTravelDetails(11) < SegmentDetails(11) > >: =

< IntUnTi > (11),

:id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component

< IntUnLoMB > (lengthAttr),

:number of bytes in attributes

BitArray(selector),

f (bit 0 of selector is set)

< LocalisedShortString > (originStation),

:Name of the start originstation/stop of the PT cor

nection

f (bit 1 of selector is set)

< LocalisedShortString > (destinationStation),

:Name of the destination station/stop of the PT cor

nection

f (bit 2 of selector is set)

< rmr(007:AccessType > (accessType);

: Type ofacceéss (e.g. ramp, stairs, elevator, etc.); 1
in partieular for persons with restricted mobi

elevant
ity.

A.1.11 PedestrianTravelDetails

|-
<

Fails(9) > >: =

PedestrianTravelDetails(9) < SegméntDe-

< IntUnTi > (9),

:id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component

< IntUnLoMB > (lengthAttr),

: number of bytes in attributes

BitArray(selector),

f (bit 0 of selector is set)

< WGS84Coordinate > (originPed),

: Origin or start of pedestrian walk

f (bit 1 of selector.is set)

< WGS84 Coordinate > (destinationPed),

: Destination of pedestrian walk

f (bit 2 of-selector is set)

.
L

< [ntUnLoMB > (n),

elevant

h & rmrﬂﬂ7-Ar‘r‘pcc’Typp > (:\(‘{‘pcc"[‘ypp)

: Typp of access (p g stairs elevator etc ); 1

critical one (e.g. stairs) should be added.

in particular for persons with restricted mobility.
Several access types may be listed but the most

b

A.1.12 RMRRequestMessage

<RMRRequestMessage(20) >: =

< IntUnTi > (20),

: id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component
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< IntUnLoMB > (lengthAttr),

: number of bytes in attributes

ordered {

< MMCLinkReq > (mmtReq),

: The MMC of the request message. The RMR client may use any message
ID but shall use the same message ID for all its requests within one ses-
sion. An increment of a version shall be used to indicate modified client
preferences or conditions (e.g. position or change of route preferences).

<RMRRegParams > (reqParams)

: request parameters for route list

b

A.1.13 RMRReqParams

<RMRReqParams(x) >: =

< IntUn[Ti > (x),

: id of this component

< IntUnlLoMB > (lengthComp),

: number of bytes in component

< IntUnlLoMB > (lengthAttr);

: number of bytes in attributes

A.1.14 RMRListReqParams

< RMRListReqParams(22) < RMRReqPar-
ams(22) > >: =

< IntUn[i > (22),

: id of this component

< IntUnlLoMB > (lengthComp),

: number-of bytes in component

< IntUnILoMB > (lengthAttr),

: number of bytes in attributes

< IntUn|LoMB > (maxListLen),

: Themaximum length of route list to be delivered
i-e. the number of messages to be returned by thg
Server each representing a route alternative

< IntUn[Ti > (listCountOffset),

: offset for the alternative route list; offset value zerd
means that the server shall deliver the best first
routes in its response where the maximum length
of the list is defined by the attribute ‘MaxListLen’
Avalue > 0 means that the delivered list shall start
(in sorting order) at position ‘listCount’Offset’

BitArrgy(selector),

if (bit Ofof selector is set)

< Boolean > (detailedRette),

: Yes = add all available details to route list

No = return just an overview, i.e. the components
Routes and (optional) RouteSegment

if (bit 1fof selector is set)

{

< IntUntoMB>1);

n * <rmr001:RouteType > (routeType),

: types of route requested

}

if (bit 2 of selector is set)

< PredefConnection > (predefConnection),

: used if there is a predefined connection to be
considered in multimodal route, e.g. a flight, a train
or a ferry

if (bit 3 of selector is set)

< DateTime > (departureTime),

: Desired departure time of route at origin

ordered {
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< PointLocation > (originLocation),

: origin location of the route request; this may be
the current position of the client device (e.g. on-trip
information) or the startlocation for a route planner
(e.g. pre-trip information)

< PointLocation > (destLocation),

: destination location of the route request

n * < PointLocation > (stopOverLocations),

: stop over locations (optional)

n * < RoutePreferences > (routePreferences)[0..1]

: additional route preferences

A.1.15 RMRRouteReqParams

hms(23) > >: =

< RMRRouteReqParams(23) < RMRReqPar-

< IntUnTi > (23),

: id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component

< IntUnLoMB > (lengthAttr),

: number of bytes\in-attributes

< IntUnLoMB > (routelD);

: unique ID ofithe route the detailed or|jupdate
information.is’requested for

A.1.16 RMRUpdateRouteReqParams

< RMRUpdateRouteReqParams(25) < RMRReqParams{25) > >: =

< IntUnTi > (25),

: id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in comporjent

< IntUnLoMB > (lengthAttr),

: number of bytes in attribufes

brdered {

< PointLocation > (position)

: Current position of the RMR client

)

A.1.17 RMRActivateRouteReqParams

hms(24) > >: =

< RMRActivateRoutéReqParams(24) < RMRReqgPar-

< IntUnTi > (24),

: id of this component

< IntUnLoMB-5 (lengthComp),

: number of bytes in component

< IntUnLoMB-> (lengthAttr),

: number of bytes in attributes

< IntUnL:oMB > (routelD);

: Unique ID of the route that shall be se-
lected or activated

[aal AAD-C

A8 TermmmateRMRSession

< TerminateRMRSession(26) < RMRReqParams(26) > >: =

< IntUnTi > (26),

: id of this component

< IntUnLoMB > (lengthComp),

: number of bytes in component

< IntUnLoMB > (lengthAttr),

: number of bytes in attributes
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A.1.19 RoutePreferences

< RoutePreferences(27) > : =

< IntUnTi > (27),

: id of this component

< IntUnLoMB > (lengthComp), : number of bytes in component
< IntUnLoMB > (lengthAttr), : number of bytes in attributes
BitArray(selector),

if (bit 0

of selectoris cpf)

< Bool¢

an > (disabled Access),

: The routes shall be suitable for disabled people, e.g. it shal
include no stairs

if (bit 1

of selector is set)

< Boolé]

an > (shortWalk),

: Walk not excluded but should be short due to.a restricted
mobility of the requesting user (e.g. maximum 500m)

if (bit 2

of selector is set)

< Boolé]

an > (parkAtDestination),

: Parking place at destination requifed

if (bit 3

of selector is set)

<rmr0(

5:RouteObjectives > (routeObjective),

: objective of route search, e.g. Shortest route; default if nof
present is fastest route

if (bit 4

of selector is set)

{

< IntUn|LoMB > (n),

n*<rm

(007:AccessType > (accessRestrictions),

: Detailed deseriptions of access type restrictions of thd
user, i.e. which types are excluded

}

if (bit 5

of selector is set)

{

< IntUn|LoMB > (n),

n*<rn

r002:ModeType > (excludedModes),

: transport modes excluded for a multimodal route search

}

if (bit 6

of selector is set)

< IntUnLoMB > (maxDistanceRoad),

: Maximum distance [kilometres] for road travel, e.g. used
for electric vehicles with restricted cruising range

if (bit 7

of selector is set)

< IntUn|LoMB > (maxDistancePed),

: Maximum distance [metres] for pedestrian walk i
overall route

if (bit 8

of selector is set)

< IntUn|

T[> (maxTransferPT);

: Maximum acceptable number of transfers along publid

tramsportconmnection; statt ot beused if pubtictramsport
excluded

A.1.20 MessageManagementContainerLink

< MessageManagementContainerLink(1) >: =

External < MessageManagementContainer(1) >;

: see MessageManagementContainer specification
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< RMRLocRef(8) >: =

External < LocationReferencingContainer(8) > ;

: see LocationReferencingContainer specification

A.1.22 LocationReferencingContainerLink

< LocationReferencingContainerLink(2) >: =

Externmat < CocattonReferencingContainer(zj=;

. See Locatlonkrererencinguontalner Specil

ation

A.1.23 MMCLinkReq

< MMCLinkReq(21) > : =

fxternal < MessageManagementContainer(21) >;

: see MessageManagementEontainer specif

ication

A.2 RMR Datatypes

A.2.1 EnergyConsumption

< EnergyConsumption > : =

< rmr009:EnergyType > (type), : type of consumed energy

< IntUnLoMB > (consumption); : value of consumption in units according type

A.2.2 Operator

< Operator >: =

< LocalisedShortString > (name), |: Name of'the operator

BitArray(selector),

f (bit 0 of selector is set)

«

< ShortString > (telNumber),, |:Telephone number of the operator; only numbers without any
characters (e.g. ‘+, -’ ‘#’) shall be used

further

f (bit 1 of selector is set)

< ShortString > (url); : The url of the operator

A.2.3 PredefConnection

< Predef€onnection >: =

< rmr002:ModeType > (type), : mode type of connection

BitArray(selector),

Ly - O C 1 . 3
I'{DILU O SCICCLOT 15 5E

< LocalisedShortString > (ID), : ID of the connection, e.g. flight number

if (bit 1 of selector is set)

< DateTime > (departTime), : departure time of connection, e.g. boarding time of flight

if (bit 2 of selector is set)

< PointLocation > (departLoc); |: departure location of connection, e.g. an airport or train station
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A.2.4 WGS84Coordinate

<WGS84Coordinate >: =

< IntSi24 > (long), : Longitude in standard 24 bit accuracy stores coordinates in order of magnitude
of 10 micro degrees resolution (five decimals).

The value (unit degrees) is encoded as follows:
long = int (sign(longitude)*0.5 + (longitude * (224))/360)

< IntSi24.~> (]af); - WGS84 latitude in standard 24 bit accuracy stores coordinates in order of
magnitude of 10 micro degrees resolution (five decimals).

The value (unit degrees) is encoded as follows:
lat = int (sign(latitude)*0.5 + (latitude * (2"24))/ 360)

A.2.5 MessageLink

< MessageLink > : =

<IntUnl.oMB > (messagelD), |: The related message ID
< IntUn[Ti > (COID), : Content ID of the TPEG service component related to the linked message

< IntUn|Li > (AID), : Application ID of the TPEG service componenit related to the linked message
in case of a PKI message for further infofmation on the parking facility the
value is 3 (PKI), in case of a TEC mesgsage for further information about the
route-cause the value is 5 (TEC),

BitArrgy(selector),
if (bit Ofof selector is set)

< Servigeldentifier > (SID); |: The TPEG service ID related to the service of the linked message; this
attribute may be omittéd if the linked message is in the same TPEG servicg
as this RMR message
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Annex B
(normative)

TPEG application — TPEG-ML Representation

<xs:element
<xs:element
<xs:element

<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element

B.173 RouteSegment

lli.l Message Components

B.1.1 RMRMessage

xs:element name="RMRMessage" type="RMRMessage"/>
xs:complexType name="RMRMessage">
<xs:complexContent>

<xs:extension base="tsf:ApplicationRootMessageML">
<xs:sequence>

</xs:sequence>
</xs:extension>
</xs:complexContent>
/xs:complexType>

B.1.2 Route

xs:complexType name="Route">
<xs:sequence>

</xs:sequence>
/xs:conplexType>

name="mmt" type="mmc:MessageManagementContainer" /¥
name="route" type="Route" minOccurs="0"/>
name="1loc" type="lrc:LocationReferencingContainer"” minOccurs="0"/>

name="routeID" type="tdt:®rtUnLoMB"/>

name="routeListID" type="tdt:IntUnLoMB"/>

name="1listCount" type="tdt:IntUnLoMB"/>

name="routeType" type="rmr00l RouteType"/>

name="routeDescriptor" type="tdt:LocalisedShortString"/>
name="startTime"\ fype="tdt:DateTime" />

name="travelTime" type="tdt:IntUnLoMB"/>

name="distafee" type="tdt:IntUnLoMB" minOccurs="0"/>
name="lastReturn" type="tdt:DateTime" minOccurs="0"/>
name="sh@rtListPT" type="tdt:LocalisedShortString" minOccurs="0"/>
name="{roguteCause" type="rmr006 RouteCause" minOccurs="0"/>
name&fgaccessType" type="rmr007 AccessType" minOccurs="0"/>
nafies"causeDescription" type="tdt:LocalisedShortString" minOccurs="0"/
famé="LinkedCause" type="MessageLink" minOccurs="0"/>
ndme="routeSegments" type="RouteSegment" maxOccurs="unbounded"/>

<xs:complexType name="RouteSegment">
<xs:sequence>

<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element

name="startTime" type="tdt:DateTime"/>

name="travelTime" type="tdt:IntUnLoMB"/>

name="mode" type="rmr002 ModeType"/>

name="distance" type="tdt:IntUnLoMB" minOccurs="0"/>

name="cost" type="tdt:IntUnLoMB" minOccurs="0"/>
name="currencyType" type="tdt:typ003 CurrencyType" minOccurs="0"/>
name="energyConsumption" type="EnergyConsumption" minOccurs="0"/>
name="ptLine" type="tdt:LocalisedShortString" minOccurs="0"/>
name="description" type="tdt:LocalisedShortString" minOccurs="0"/>
name="operator" type="Operator" minOccurs="0"/>

name="infolLink" type="tdt:LongString" minOccurs="0"/>
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