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Abstract: This paper to introduce Differential GNSS mechanims for use by traffic participants.
Discussion
To obtain their position vehicles use a GNSS such as GPS, Galileo, Beidu or Glonass. However the publicly available precision for a position fix for e.g. the most common system GPS is just around 15 m, better values can be obtained but depend on the radio propagation conditions and are thus not guaranteed.
To compensate (or better: hide) this shortcoming common navigation systems use the geographical map they need anyhow for routing and match the position fix with the nearest road and also average and extrapolate position fixes over time.

For partly automated driving and even more for fully autonomous driving this situation is not acceptable, for both it would be good for the car to know whether it is in the middle of a lane with an uncertainty of less than 5cm centimeters.

The solution to that is called Differential GPS (In case of the GNSS GPS) it is well known already for a long time and e.g. used for precision farming by which fully autonomous tractors are controlled down to the cm level. DGPS systems are already available also for maritime purposes in ports and on waterways and are available via satellite, but these solutions do not fit to the requirements road traffic has.

In principle for DGPS one or more GPS receivers with known position measure the position using the GPS system, compare the position fix with their known position and deduce correction values from that. These correction values are then send by radio to the users that require high precision positioning.

It is thus proposed to equip eNbs used for V2I/I2V communication with such a DGPS receiver and have the eNb broadcasting this DGPS information to the traffic participants in the area.  

***** BEGIN CHANGE *****
5.x
Enhancing Positional Precision for traffic particpiants
5.x.1
Description

To obtain their position vehicles usually use a GNSS such as GPS, Galileo, Beidu, Glonass. However the publicly available precision for a position fix for the most common system GPS is just around 15 m, better values can be obtained and depended on the radio conditions and are thus not guaranteed.

To compensate (or better: hide) this shortcoming navigation systems use the geographical map they need anyhow for routing and match the position fix with the nearest road and also average and extrapolate position fixes over time.

For assisted driving and even more autonomous driving this situation is not acceptable, for both it would be good for the car to know whether it is in the middle of a lane with only an uncertainty of a few centimeters.

The solution to that is called Differential GPS (In case of the GNSS GPS) it is well known already for a long time and e.g. used for precision farming by which autonomous tractors are controlled down to the cm level. DGPS systems are already available also for maritime purposes in ports and on waterways and are available via satellite, but these solutions do not fit to the requirements road traffic has.

In principle for DGPS one or more GPS receivers with known position measure the position using the GPS system, compare the position fix with their known position and deduce correction values from that. These correction values are then send by radio to the users that require high precision positioning.

It is thus proposed to equip eNbs used for V2I/I2V communication with such a DGPS receiver and have the eNb broadcasting this DGPS information to the traffic participants in the area.  

5.x.5
Potential Requirements
The 3GPP system shall make available Differential Global Navigation Satellite System (DGNSS) correction values to allow the traffic participants to achieve higher precision in their positioning.
The 3GPP systems shall make these values available in a radio resource efficient way.

The 3GPP system shall make these values available only to subscribers that are entitled to receive these values.
***** END of CHANGE *****
