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1. Summary

As wireless providers expand their offerings of Location Services (LCS), the capabilities and performance will shift from being dictated by emergency response requirements toward Location-Based Services (LBS).  This paper presents one major difference characterized by this shift – the need to help a user navigate toward a destination - and a description of a proposed way to meet this requirement – the enabling of reporting velocity.

2. Issue - Not just “Locate” but “Find and Navigate”

While an emergency service only asks “where are you?” many of the most interesting LBS answer “where should I go?” and “how do I get there?”  Reporting Points of Interest (POI) that fit a requestor’s criteria not only uses knowledge of the user’s location, but can have added value if the user’s movement is taken into account; it might make sense to help find restaurants of choice by detailing those where one is going rather than listing those already passed.  An enterprise Dispatch and Delivery application can provide turn-by-turn directions only if it has knowledge of its asset’s speed and direction of travel. 
As an example let’s consider a point-of-interest service with the user requesting the closest Gas Station.
Only Location Information:

When the Application Server receives the location of the user, it looks for the closest Gas Stations within a circular vicinity of the user’s position. If the user is on a freeway, such a solution may include gas stations that the user just passed.





Location with Heading: 

With Heading information added to location, the application will be able to understand that the user is going in a particular direction on a freeway, say North on Highway 405.  Now the application can use an elliptical search extending forward from the user’s current position in the direction of motion.







Location with Heading and Speed:

While location with Heading is useful in a lot of applications, another variable that helps location-based applications is Speed. When the application receives speed information, e.g. User is moving north on Highway 405 at 60 miles an hour, the application knowing the delay in servicing the user’s request will provide information based on an elliptical search extending away from the current position.









3. What is Velocity?
· Velocity is a vector consisting of two components: Speed – how fast the user is moving – and Heading (also referred to as “Bearing” – the direction in which the user is moving. 

· Velocity is defined in TS 23-032, Universal Geographical Area Description.  Encoding includes both 2-D and 3-D velocity with and without uncertainty.

· Velocity can be calculated in a number of ways:

· For satellite-based positioning methods, Velocity can be calculated from a single set of measurements (using the Doppler in those measurements)

· For the MS-based mode, the Velocity can be calculated at the UE

· For the MS-Assisted case, the network can calculate the Velocity using the reported measurements

· For other positioning methods, the Velocity can be calculated by differentiating the distance and time in subsequent position reports
· Uncertainty can be associated with the velocity estimate.  You can have a good sense of the speed of an MS, but the heading might have high uncertainty.  This is especially true at low speeds
4. Approach
The various messaging specifications should be brought in line with the requirement that the network shall be able to report the velocity of a UE (SP-040907).

· Velocity is aligned with and subordinate to a request for position

· Velocity can only be requested as an optional addition to a position request

· Velocity shall only be reported as an optional addition to a successful position report.

· Velocity reporting will occur only if all criteria and requirements for reporting position (service level, privacy, etc.) are met.

· There should not be a QoS related to Velocity

· The criteria for sending a Location Report should be based on the position QoS and not affected by the expected quality of the Velocity estimate; in essence, we do not want to delay a Location Report if positioning QoS is already met.

· Velocity QoS would need to be considered as a Speed QoS and Heading QoS based on the earlier explanation of cases where you may calculate an accurate Speed but very uncertain Heading.  This is complexity that should be avoided

· With uncertainty being reported, the LCS client can ultimately decide whether or not to use the Velocity estimate.

· For the Position Request, the messaging should add the capability for optionally requesting that a Velocity Estimate be reported along with the Position Estimate.

· For the Location Report, the messaging should allow a Velocity Estimate to be added along with the Position Estimate if Velocity was requested and if Velocity is available in the positioning method used. 




Position Extension  =�Delay in response x Speed





Heading





Search Zone:


Ellipse with major axis defined by application�extended away from user. 





User Position Data:


Lat, Lon, Alt, Heading, Velocity





Heading





Search Zone:


Ellipse with major axis defined by application





User Position Data:


Lat, Lon, Alt, Heading





Search Zone:


Circle with radius defined by application





User Position Data:


Lat, Lon, Alt








