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1 Reason for Change

The route request for multiple waypoints service feature is for the travelling salesman and parcel delivery man use case. In this use case the travelling distance and travelling time of the provided route may be remarkably long. Consequently it may use more network resource than other scenario. So in order to reduce the resource consumption, this CR proposes the method to provide the route efficiently.
2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

n/a
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Discuss this new functionality and agree to incorporate this CR into the TS.
6 Detailed Change Proposal

5.2.1.1 Type: Trip

Description of single trip defined by the application for which route information and/or traffic information is provided
	Element
	Type
	Optional
	Description

	originWGS84
	Location_Point
	Choice
	This field represents the origin of the trip for which route information and related traffic information are requested from the server.
Location_Point structure is defined in tpeg-locML [TTI LOC]. One element among originWGS84, originAddress, or origin3rdParty MUST be specified when Trip resource is created. This element is mandatory when the Trip resource is read by the client. 
This field can be used to indicate the assumed current position of the client, enabling route information updating procedure on the server.

	originAddress
	Civic_Address
	Choice
	This field represents the origin of the Trip and it is present when the origin is expressed according to IETF Civic Address [RFC5139]. 

One element among originWGS84, originAddress, or origin3rdParty MUST be specified when Trip resource is created.

	origin3rdParty
	xsd:string
	Choice
	3rd party ID is used for retrieving the 3rd party’s position and the position is used as an origin of the trip. 
One element among originWGS84, originAddress, or origin3rdParty MUST be specified when Trip resource is created.

	3rdPartyDelivery
	xsd:boolean
	Yes
	If this parameter is present and set to TRUE, the application request from the server to deliver the route information to the 3rd party.
If origin3rdParty is not present, this field is not present.

	destinationWGS84
	Location_Point
	Choice
	This field represents the destination of the trip for which route information and related traffic information are requested from the server.
Location Point structure is defined in tpeg-locML [TTI LOC]. One element among destinationWGS84, destinationAddress or destionation3rdParty MUST be specified when Trip resource is created. This structure is mandatory when the Trip resource is read by the client.

	destinationAddress
	Civic_Address
	Choice
	This field represents the destination of the trip and it is present when the destination is expressed according to IETF Civic Address [RFC5139]. 

One element among destinationWGS84 destinationAddress or destionation3rdParty MUST be specified when Trip resource is created.
This structure may be provided by the server in case the user define a destination using destinationWGS84 or destionation3rdParty structures.

	destination3rdParty
	xsd:string
	Choice
	3rd party ID is used for retrieving the 3rd party’s position and the position is used as a destination of the trip. 

One element among destinationWGS84, destinationAddress, or destionation3rdParty MUST be specified when Trip resource is created.

	thirdPartyIDType
	ThirdPartyIDTypeList
	Yes
	Indicate which type of the 3rd party ID is used in the origin3rdParty or destination3rdParty element.

If destination3rdParty is present, thirdPartyIDType  MUST be present.

	routeForMultipleWaypoints
	xsd:boolean
	Yes
	Indicate that the DynNav application requests the route to visit multiple waypoints. If true, two or more waypoints Must be present.

If the value is set to true and the destination (destinationWGS84, destinationAddress or destination3rdParty) is not present, one of waypoints will be considered as a destination when the route is calculated.

	waypoints
	Location_Point [0…unbounded]
	Yes
	The waypoints may be used to provide additional information about the trip.
Location_Point structure is defined in tpeg-locML [TTI LOC].

	priorityLevel
	xsd:integer [0…unbounded]
	Yes
	This field represents the level of the priority for each waypoint. 

This parameter has to be considered if not all the points can be visited in requestedTravellingTime interval, waypoints with low priorityLevel (low value) have to be discarded when the route is calculated.

	requestedTravellingTime
	xsd:integer
	Yes
	This field represents the maximum duration allowed to go through the route to be estimated for visiting multiple waypoints. If the estimated time for the proposed route exceeds the allowed duration, waypoints with low priorityLevel MUST be discarded.

The parameter is expressed in minutes

	firstPointPriorityListAddress
	xsd:integer [0…unbounded]
	Choice
	This field represents a list of point that have to be visited before another waypoint defined in  SecondPointPriorityList

	secondPointPriorityListAddress
	xsd:integer [0…unbounded]
	Choice
	This field represents a list of waypoints that have to be visited after waypoints defined in FirstPointPriorityList

	waypointsVisitingingTime
	xsd:float
[0…unbounded]
	Yes
	This field represents a list of the staying time of each waypoint.

If present, the staying time of each waypoint MUST be considered when the route and the ending time are calculated.

	waypointsStartVisit
	xsd:dateTime

[0…unbounded]
	Yes
	This field represents the starting time of visiting interval time for each waypoint, if the time/date is 00:00:00 of 01/01/2000 no constraint on the visiting time

	waypointsEndVisit
	xsd:dateTime

[0…unbounded]
	Yes
	This field represents the ending time of visiting interval time for each waypoint, if the time/date is 00:00:00 of 01/01/2000 no constraint on the visiting time

	startingTime
	xsd:dateTime
	Yes
	Starting time of the planned trip. If not present, current time is used.

	endingTime
	xsd:dateTime
	Yes
	Ending time of the planned trip, provided by the Server based on the route estimation

	tollRoad
	xsd:boolean
	Yes
	This field carries the information whether toll roads MAY be included in route estimation
If true or not present, toll road are allowed.

	vehicleType
	xsd:string
	Yes
	This field describes the type of vehicle for which route information is requested. This field SHALL be encoded according to the list of values defined in table RTM01 provided in [TTI RTM]

	calculateRoute
	xsd:boolean
	Yes
	If present and set to True, the server MUST propose, for the defined Trip, a set of routes with related traffic events and performance parameters, and/or alternative routes in case of congestion. If set to False or absent, no action is required from the server.

	requestedEventsCategories
	xsd:string [0..unbounded]
	Yes
	Categories of traffic information, related to the defined Trip, requested by the application. This field shall be encoded according to the list of values defined in the rtm00 table available in [TTI RTM].

If this field is not present, the server MUST provide traffic information for all defined categories (including network performance parameters).

	numberOfSubroutes
	xsd:integer
	Yes
	In case that the DynNav application requests the route to visit multiple waypoints and the DynNav server decides to provide the route in the form of subroutes, this parameter includes the number of subroutes provided. (see Appendix X)

	link
	common:Link [0..unbounded]
	Yes
	Link to reference route resource. There are two different kinds of reference route resources.

1) Reference to routes for which the route is related to the trip. Attribute “rel” must be set to “Route”.
2) Reference to the first subroute of the route related to the trip in case that the DynNav application requests the route to visit multiple waypoints and the DynNav server provides the subroute. Attribute “rel” must be set to “Subroute”.

	resourceURL
	xsd:anyURI
	Yes
	Self referring URL. The resourceURL SHALL NOT be included in POST requests by the client, but MUST be included in POST requests representing notifications by the server to the client, when a complete representation of the resource is embedded in the notification. The resourceURL MUST be also included in responses to any HTTP method that returns an entity body, and in PUT requests.


A root element named trip of type Trip is allowed in request and/or response bodies.
5.2.1.2 Type: Route

The route information structure describes a path that matches with trip parameters
	Element
	Type
	Optional
	Description

	travellingTime
	xsd:float
	Yes
	Total travelling time (in minutes) for the route.

	distance
	xsd:float
	Yes
	Total distance (in Km) of the route.

	origin
	Location_Point
	No
	This field represent the origin of the route expressed in WGS84 coordinates. Location_Point structure is defined in tpeg-locML [TTI LOC].

	partialRouteInformation
	xsd:boolean
	Yes
	If set to true, the Route is described with partial information: only changed segments sequence is provided with respect to a reference route. The reference route is defined in link field of this structure. 
The partial route encoding schema is described in Appendix H. The partial encoding schema MAY be used for full routes resources.
If this field is absent or set to false, the route information is complete. 

	firstSegment
	xsd:integer
[0…unbounded]
	Yes
	This field represents one or more index of the first segment in the reference route segments sequence to be replaced by partial route segments sequence. In a partial route, a sequence of deviations MAY be provided with respect to the reference route: for each deviation it is provided the index of the first segment in the reference route that has to be replaced by partial route segments sequence. 

This field is present only in case of partial route encoding schema (partialRouteInformation set to True) (see Appendix H).

	lastSegment
	xsd:integer
[0…unbounded]
	Yes
	This field represents one or more index of the last segment in the reference route segments sequence to be replaced by the segments sequence of partial route. Only used for the partial route case (see Appendix H).
In a partial route, a sequence of deviations MAY be provided with respect to the reference route: for each deviation it is provided the index of the last segment in the reference route that has to be replaced by partial route segments sequence.

This field is present only in case of partial route encoding schema (partialRouteInformation set to True and for more detail see Appendix H).

	numSegments
	xsd:integer
[0…unbounded]
	Yes
	This field represents the number of segments that constitutes each single deviation of the partial route. Only used for the partial route information case (see Appendix H). 

In a partial route, a sequence of deviations MAY be provided with respect to the reference route: for each single deviation the number of describing segments is provided. The sum of the number of segment of each deviation should be equal to the number of segments provided in the partial route.
This field is present only in case of partial route encoding schema (partialRouteInformation set to True and for more detail see Appendix H).

	segment
	Segment [1…unbounded]
	No
	Sequence of road segments that forms the route.

In case of in partial route description, only the segment sequences describing the deviations are provided (see Appendix H).

In case of partial route with multiple deviations, each single deviation is identified by the length of each sequence reported in numSegment fields of this structure.

	trafficEvents
	CategorizedEventListReference [0..unbounded]
	Yes
	List of traffic events related to the route, as defined in tpeg-rtmML [TTI RTM]. The events are grouped by the categories, defined in RTM00 table provided in [TTI RTM].

	addtionalSubroute
	xsd:boolean
	Yes
	In case that the DynNav application requests the route to visit multiple waypoints and the DynNav server provides the subroute, this parameter indicates that there is an additional subroute to be provided. If the value is set to true, an additional subroute exists.

	link
	common:Link 
[0…2]
	Yes
	Link to reference route resource. There are three different kinds of reference route resources.

3) Reference to the route for which it is proposed as alternative. Attribute “rel” must be set to “Route”.
4) Reference to the route for which the partial route information is referred. Attribute “rel” must be set to “ReferenceRoute”.
5) Reference to the next subroute to be provided in case that the DynNav application requests the route to visit multiple waypoints and the DynNav server provides the subroute. Attribute “rel” must be set to “Subroute”.

	resourceURL
	xsd:anyURI
	Yes
	Self referring URL. The resourceURL SHALL NOT be included in POST requests by the client, but MUST be included in POST requests representing notifications by the server to the client, when a complete representation of the resource is embedded in the notification. The resourceURL MUST be also included in responses to any HTTP method that returns an entity body, and in PUT requests.


A root element named route of type Route is allowed in request and/or response bodies.
5.2.4
Values of the Link “rel” attribute

The “rel” attribute of the Link element is a free string set by the server implementation, to indicate a relationship between the current resource and an external resource. The following are possible strings (list is non-exhaustive, and can be extended):
· Trip
· RecurrentTrip
· PublicTrip

· Route
· DefaultRoute
· ReferenceRoute
· Subroute
· Event

· Area

· POIList
· POIwithin

These values indicate the kind of resource that the link points to.
Change 1:  etc

5.3.2
Request of Route Information and Related Traffic Information by the Application in a Lightweight ND

This section describes a typical scenario of DynNav application where lightweight ND requests route and traffic information from the DynNav server. The main functionalities defined for this scenario are: (1) the delivery of route information in summarized format and/or full format, (2) the subscription to notification services, (3) current position reporting by the application, (4) the re-routing in case of: (a) congestion along the proposed route, (b) deviation and diversion from the route in use, (c) the destination is the 3rd party’s position and the 3rd party’s position is changed.

In this scenario the user of DynNav application defines the journey in terms of origin, destination and other preferences; these parameters are immediately sent by the ND to the DynNav server. The destination may be defined using a 3rd Party ID; in this case, the DynNav server acquires the 3rd party’s position through an external location application and considers the 3rd party’s position as the destination. The DynNav server will reply with a set of routes matching with journey parameters taking into account real-time and forecast traffic information. For bandwidth optimization, the routes are available in the DynNav server in two different formats, summarized and full. The application accesses the proposed routes in summarized format: with this information the user can select a route out of the proposed set to be used for navigation. The application requests the full format for the selected route and it may delete the routes not used. Due to limited length, complexity of the journey and network capabilities, the proposed routes may be encoded right from the beginning in full format; in this case the DynNav server does not need to encode the routes in summarized format. The application may request from the server the information about the segments shape of routes (WGS84 coordinates polyline), if this data is not available on the ND in a roads database.

The application subscribes to notification services for receiving traffic information updates (performance parameters and traffic events for selected categories) for the route in use, alternative route proposals in case of congestion along that route, and for receiving updated information (updated destination, additional segment or alternative route) in case the 3rd party ID is used as a destination and the 3rd party’s position is changed. The application will update its current position on the DynNav server after the vehicle drives a certain distance. With this information, the server will delete segments already travelled from the route in use and remove the routes not compatible anymore with current position (if not previously deleted by the application).

Afterwards, the user deviates and diverts from the route in use. Under these conditions, the application uploads its updated current position, and the DynNav server recognizes that the current position is not compatible with the route in use and proceeds to new route estimation, based on updated position information; the new route identifier is sent to the application in the current position update procedure (the notification procedure for the new route is therefore not needed). To minimize the interaction with the user for safety reason, the notification service will be automatically extended to the new proposed route(s). 

Later, due to a traffic jam on the selected route, the DynNav server notifies the application of updated traffic information for the route in use and a proposal of an alternative route and the application accesses the notified resources. The DynNav server will automatically provide notification service for the new proposed route if not deleted.
In case the 3rd party ID is used as a destination, the destination may be changed because the 3rd party moves. In this case, the DynNav server notifies the application of the updated information. The types of updated information are: (1) updated destination, (2) additional segment, (3) alternative route (see Appendix I). In order to decrease the number of interactions, the DynNav server may notify the updated information only when the user of application is in the vicinity of the destination according to the type of the updated information.
In case the DynNav application requests the route to visit multiple waypoints (for travelling salesman use case), the DynNav server may separate the route provided into serveral subroutes in order to manage and update route information efficiently. (see Appendix X.) In this case the DynNav server provides subroutes in sequence and the DynNav application retrieves subroutes to use in sequence.
The sequence describes the following operation on the resources: 

· To define and modify the parameters of a trip, create and modify resource under
http://{serverRoot}/dynnav/{apiVersion}/{appId}/trips
· To access the identifiers of the proposed routes related to the defined trip, read resource under 
http://{serverRoot}/dynnav/{apiVersion}/{appId}/trips/{tripId}

· To access information related to summarized route, read resource under
http://{serverRoot}/dynnav/{apiVersion}/{appId}/trips/{tripId}/routes/{routeId}/sumRoute

· To access information related to one or more full routes, read resource under
http://{serverRoot}/dynnav/{apiVersion}/{appId}/trips/{tripId}/routes/{routeId}

· To access traffic events related to the route, read resource under
http://{serverRoot}/dynnav/{apiVersion}/{appId}/events/{eventId}

· To remove unnecessary routes, delete resource under
http://{serverRoot}/dynnav/{apiVersion}/{appId}/trips/{tripId}/routes/{routeId}

· To subscribe to notification service for a trip and related routes, create resource under 
http://{serverRoot}/dynnav/{apiVersion}/{appId}/subscriptions 
(The server will send notifications to the URL specified in the subscription resource; the notification will contain the  URLs of the updated resources)

· To send notification to the application with the identifiers for the updated resources, create resource under the resource defined by the application
(This resource is provided by the client)


[image: image1]
Outline of the flows:

1. The application creates a trip using the journey parameters defined by the user using POST: the server proposes a set of routes for the journey with related traffic information and replies with a representation of created “trip” resource, which contains route identifiers of the proposed routes.

2. The application accesses the set of routes in summarized format using GET. This step is repeated for all the routes proposed by the server. If, however, the length and complexity of the trip is limited and the network quality is adequate, full format route information can be used at this stage. The application may request shape information (WGS84 coordinates polyline) for the proposed routes, if this information is not available in the ND.

3. The user of the application selects one route among the proposed set, the application accesses full format information for the route the user has selected, using GET. The application may request shape information (WGS84 coordinates polyline) for the proposed route, if this information is not available in the ND. If, in the step 2, the full format route has been retrieved, this step is not required. The server replies with the selected route information with related traffic information.
4. The application accesses traffic events related to the route in use, using links to traffic events resources provided in route representation, using GET. The access to the traffic events may be limited to the categories selected by the user.

5. The application removes unnecessary routes previously proposed by the server and not selected by the user, using DELETE. 

6. The application creates a subscription to notification services for the trip using POST. The client is notified by the server of the following events:

a. Performance parameters update and new traffic events (for selected categories) for all the routes related to the trip.
b. Alternative proposed routes in case of congestion on the route in use.

c. Updated destination and/or route to the 3rd party, in case the trip destination is the 3rd party’s position and the 3rd party’s position is changed, To enable the notification of this information, the application has to request the tracking procedure of the 3rd party’s position by the DynNav server, in the subscription to notifications.
7. The vehicle deviates and diverts from the route in use; the application modifies origin parameter in Trip resource with PUT operation. The server recognizes that the current position does not belong to the route in use and it calculates a new route with the new origin. The server replies to the PUT operation with the identifier of the new route included in the Trip representation, and it removes the old one. In case the modified origin parameter used in the PUT operation belongs to the route, the DynNav server uses this information to delete segments already travelled from the route representation. 

Note: This step (PUT operation on Trip resource) occurs when the vehicle deviates and diverts and when the vehicle drives a certain distance from the previous reporting position, and/or when the vehicle enters a segment where the DynNav server has requested to upload the current position.
8. The application accesses the new proposed route with performance parameters and traffic events using GET operation. Since the application has subscribed to notification service for the Trip resource, the subscription will cover the new proposed route.
9. Traffic events, severe congestion along the proposed routes and/or change of 3rd party’s position are detected by the server, the server notifies using POST the URL of updated information.
10. The application accesses the updated information for the route in use, new related traffic events and the proposed alternative route using GET, as the subscription to notification service include all the routes related to the trip, notification will be extended to the proposed alternative route. In case the 3rd party’s position is changed, the application accesses the changed 3rd party’s position information as the destination in the Trip resource and/or to the updated route resource using GET.

4. GET: request traffic events related to the route





1. POST: create trip description
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3. GET: request the selected full format route 
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9. POST: notify by CallBackNotifURL
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10. GET: updated information in the notification
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2. GET: request a set of summarized routes
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7. PUT:  modify the Trip parameters





Response 





8. GET: request route id resource
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6. POST: subscription to notification for the Trip
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5. DELETE: remove unnecessary routes
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