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1 Reason for Contribution

This input contribution describes the basic functionalities that should be available in the DynNav enabler. Those functionalities can be assumed as a reference in the definition of DynNav Enabler Release specification. The ideas described in the document should be used to provide a set of requirements for DynNAv enabler and to define the enabler interfaces
2 Summary of Contribution

This document outlines the possible scenarios for the DynNav service. The first section describes the atomic operations that can be accomplished by the different actors, while the second section will present some realistic use cases that are possible by combining the above mentioned atomic functions.

3 Detailed Proposal

1.1 DynNav Basic Operations
#1: Route Request
This message exchange is intended for a “dumb” ND device that uses the DynNav server to calculate the possible route(s) toward a destination.

The ND communicates the DynNav server a basic set of parameters (e.g., starting/ending points of the journey, planned trip time, stages, avoid/prefer toll roads, etc.), and the DynNav server replies with one or more possible routes satisfying the user’s choices. The DynNav logic may consider many additional parameters when calculating the route(s), including real-time (or forecasted) traffic information.

The user’s ND can either pick the returned route (in case only one has been returned), or choose one among the many returned choices according to the user preferences.
Please note that this message exchange does not imply that the user is subscribing to updates for the new route that he will eventually choose, nor that the new route will replace any current active subscription (please refer to message SubscriptionReq for more details).
A possible message exchange is depicted in Figure 1.
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Figure 1 - Route Request message Exchange.

#2: Traffic information request

This message exchange is intended for a “smart” ND device that knows already a route toward the destination
 and uses the DynNav server to retrieve real-time (or forecasted) traffic information about that route.

The ND communicates to the DynNav server the full route it wants to follow (please note that the format for representing the route has still to be defined), and may optionally specify the starting time (otherwise it takes the current time) of the journey. The DynNav server calculates the information about the traffic along the route and sends it to the ND.

According to the ND logic, the ND may either use the obtained traffic information to estimate the travelling time for that route, or to ask for a new route, or to select a new route autonomously, etc.
A possible message exchange is depicted in Figure 2.
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Figure 2 – Traffic info message Exchange.

#3: Traffic information related to an area

This message exchange is intended for a ND device that wants to know traffic information (real-time or forecasted) limited to a specific area (e.g.,  in a city neighbourhood, or metropolitan area, a region, etc.). 

The ND communicates to the DynNav server the area of interest on which it wishes to obtain information, and may optionally specify a set of preferences (e.g., no toll roads, time of forecast, etc…) and the time on which it refers to. The DynNav server calculates the information about the traffic related to the area  and sends it to the ND.
Optionally, the DynNav Server may specify some limit on the size of the returned data (e.g., no more than 1000 route segments are returned) in order to avoid sending excessive amount of data.

According to the ND logic, the ND may use the obtained traffic information to estimate the travelling time for a route, or compare travelling time of different routes, etc.
A possible message exchange is depicted in Figure 3.
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Figure 3 - Area info message exchange

#4: Subscription to real time traffic updates and/or new routes proposals
This message exchange is intended for a ND that wants to be updated about any new information related to one or more routes, as soon as known by the DynNav server. The ND communicates to the DynNav server the route ID it is interested in, asking to be updated (i.e., placing a subscription) as soon as any new information (i.e., real-time traffic event or updated performance parameters) is available. Optionally, more than one route can be communicated.
Optionally, the ND may ask to be notified with new route proposals whenever the subscribed route falls below some quality threshold
 (e.g. the travelling time exceeds a given value).

In the subscription message, the ND must also specify whether the DynNav server can track the user’s position In this case the DynNav server can filter any update based on the user position, e.g., it can send traffic information associated to road segments that are still interesting for the user and avoid info related to segments already travelled.

In case the tracking is allowed, the DynNav server will send a TrackRequest message to the Location Server, which tells that the user (identified by MSISDN) has to be tracked and that this info must be transmitted to the DynNav server as well.

In fact, the Location Server is the entity that knows the user’s position, and that may optionally send that position to the DynNav server.
The ND may use this message to replace a previous subscription with a new subscription with different parameters,  by specifying the previous session-id.
A possible message exchange is depicted in Figure 4.
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Figure 4 – Subscription message Exchange

#5: User Position Update

This message exchange occurs between the ND and the Location Server when the user chose to be tracked in the SubcriptionRequest message.

This message exchange occurs periodically between the ND and the Location Server; afterwards, the ND position may be delivered to the DynNav server.

A possible message exchange  is depicted in Figure 5, this messages are not part of the DynNav enabler interface and for this reason the messages flow is described with dashed lines. For example they can be implemented in SUPL
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Figure 5 - Tracking

#6: Traffic updates

Depending on user’s subscription settings, traffic updates may be sent by the DynNav Server to the ND, following a “push” model. Updates are related to the route(s) that the customer provided during the subscription request.
This step is executed asynchronously when valuable information (real time traffic events or updated performance parameters) is available in the server, in both scenarios with or without tracking procedures.
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Figure 6 – Traffic info updates message

#7: Routes update

Depending on user subscription settings, and if tracking is enabled, alternative routes suggestions may be sent by the DynNav Server to the ND. Obviously, changing the actual route to another route falls under the responsibility (and the logic) of the ND and it requires that the tracking is enabled (in order to let the DynNav Server to know the starting point of any new proposed route).

Please note that this message exchange does not imply that the user is subscribing to updates for the new route that he will eventually choose, nor that the new route will replace any current active subscription (please refer to message SubscriptionReq for more details).
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Figure 7 – Route update message

#8: Information request (Parking lots, public transportation, POI)
Anytime the ND may requests information (based on a user defined area, e.g. highway, city, region, a GPS location and a radius, etc.) about parking lots, public transportation, POI, petrol stations, etc. to DynNav Server.

The ND communicates the DynNav server a set of parameters (search area, requested information type and optionally a set of preferences). The DynNav server replies with one or more possible places (if found) satisfying the user’s choices.

This message can be used to transport also additional information related to the wanted point of interest. For instance, if the user asks for cinemas in a given area, the DynNav Server can include in the reply messages also the URL of the cinema. It up to the user to open that link within a browser and look for additional information (e.g. opening hours, programmed movies, etc.).
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Figure 8 - Information request message Exchange
#9: Session closing

The ND may send to DynNav server a message indicating the end of the session. 

Once the message was received, the server may release resources associated with the client.
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Figure 9 - Close session message
1.2 Complete use cases
#1 – Smart ND requesting traffic and Point Of Interest  information

This scenario refers to a smart ND that calculates the routes and interacts with the DynNav server only for getting some info it may not know, such as traffic information and point of interests.

In this scenario the user’s ND calculates the route from starting point to destination, then it requests to DynNav server traffic information related to the route. Based on this information the ND will estimate travelling time.

No further interactions with the DynNav server will be required, as the user does not want to subscribe to real time traffic updates.

After a while the user issues a new request toward the DynNav server, as it would like to know whether any petrol stations with LPG (Liquefied Petroleum Gas) are available along the route within a given area.

Further down the journey, while still travelling, the user can see what it appears a big historical site. It then sends a new Information Request to the DynNav server asking for more info; the DynNav server will reply with a message that contains the name of the site (it is an ancient roman ruins park) and a pointer to a web site containing more specific information (e.g., entrance hours, cost, etc.).

In this example, the basic operation sequence will be the following: #2, #8, #8, #9.

#2 – Lightweight ND asking assistance from the DynNav server

This scenario refers to a lightweight ND that ask assistance from the DynNav server. In this case the user sets the journey starting point, destination and other preferences that are immediately sent by the ND to the DynNav server. The DynNav server will reply with a set of routes that satisfy user’s settings, considering also the available traffic information.

The user them selects one of the proposed routes, and the ND subscribes to traffic info updates and new routes proposals.

Afterwards, due to a traffic jam on the selected route, the DynNav server sends to ND an update containing a new route proposal and the associated traffic updates. The user will accept the new route, and therefore the ND will update the DynNav server with the new route, confirming the willingness to subscribe traffic updates and new routes proposals. The DynNav server will then update its settings with respect to that user.

In this example, the basic operation sequence will be the following: #1, #4 [#5]
, #7, #6, #4, #6…#7, #9.

#3 – Traffic information update subscription

This scenario refers to a smart ND that calculates the routes, but it wants to be updated in real-time with new traffic information.

In this scenario the user’s ND calculates the route from starting point to destination, then it communicates the DynNav server the willingness to subscribe for real-time traffic updates related to this route, confirming that it allows to be tracked.

The DynNav server will receive periodic updates of the user’s position from the Location Server; at a given point, an accident on the selected route will trigger a notification message from the DynNav server toward the ND. Upon this message, the ND selects another route and asks for traffic information to the DynNav server. Since the new route appears to be rather congested, the ND selects a third route and asks again traffic information to the DynNav server. This time the answer satisfies the user, which allows the ND to update the traffic info subscription onto the DynNav server with the new selected route.

In this example, the basic operation sequence will be the following: (ND route calc.), #2, #4 [#5], #6, (ND route calc.), #2, (ND route calc.), #2, #4, #6…#7 , #9.
4 Intellectual Property Rights
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5 Recommendation

The ideas described in the document should be discussed in LOC group and they can be used to define application requirements and the functional architecture









� Please note that this message exchange does not make any assumption on how the route has been is known by the ND. In other words, it could have been obtained through a #RouteRequest message, or calculated autonomously by the ND itself, etc.


� In order to avoid continuous changes in the selected route, the DynNav Server may implement an hysteresis-based algorithm for new routes proposal. For sample, a new route would be proposed when the cost of the old route becomes 10% larger than the cost of the new route, or when the new route allows saving more than 30min in terms of total travelling time. This can avoid too frequent route proposals, which may confuse the user. The parameters of the hysteresis function may be specified in the messages exchanged between ND and DynNav Server.


� The tracking procedure is issued in parallel to the other messages, hence it is represented within square brackets in the text.
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