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Summary
The descriptive part and traffic scenarios in clause 5.4, that is, clauses 5.4.1 and 5.4.2, have been reviewed for clarity, style, missing abbreviations, and other editorials, and several changes are proposed.

The following use case had been agreed to be belong to the use case family of higher accuracy positioning, but had been not been added to the editor's note
· 5.12 Connectivity for drones

· 5.18 Remote Control

· 5.43 Materials and inventory management and location tracking

· 5.54 Local UAV Collaboration
However, as the editor's note is not needed in the final document, it is proposed for deletion.

Below is a summary of the proposed changes

· Remove editor's notes from clause 5.4.1
· Correct gammar and style in several places
Proposal
Do the proposed changes
-------------------- PROPOSED CHANGES ---------------------
------------------------- 1ST CHANGE ----------------------------

5.4
Higher accuracy positioning

5.4.1
Description


The use case family "higher accuracy positioning" is characterised by a high system requirement for positioning accuracy. High positioning accuracy includes requirements that the location information is acquired quickly, is reliable, and is available (e.g., it is possible to determine the position). In some cases it is also important to be able to send the location information to another device, e.g., a controller, if the location information cannot be processed or used locally. Therefore, high positioning accuracy is often linked to a high system requirement for reliability, availability, and latency, but the data rates needed to carry the location information are very low.

For this use case family and related requirements it is important to separate the actual measurement and possible transmission of the location information. It is also important to separate the need to know the absolute position, e.g., geographical coordinates, and the position relative to surrounding objects, e.g., distance from the car in front.

One typical area where "higher accuracy positioning" is needed is collision avoidance of vehicles: every vehicle must be aware of its own position, the positions of near-by vehicles, and also their expected paths, to avoid collisions.

Next generation high accuracy positioning will require a level of accuracy less than [1 m] in more than [95 %] of service area, including indoor, outdoor and urban environments. Specifically, network based positioning in three-dimensional space should be supported with accuracy from [10 m] to [<1 m] in [80 %] of situations, and better than [1 m] for indoor deployments [2].

High accuracy positioning service in a 5G network should be supported in areas of traffic roads, tunnel, underground car-park or indoor environment. The figure below provides an example of a network supporting high accuracy positioning.
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Figure 5.4-1: An example of network supporting high accuracy positioning

In some critical communication events e.g., in a situation where first aid personnel cannot arrive promptly to the scene of an emergency, use of an UAV (unmanned aerial vehicle) or UAV team with higher accuracy position capability supported by the 3GPP network can improves emergency response efficiency.


5.4.2
Traffic scenarios

In the scenario presented below, it is assumed that positioning nodes are coordinated with enhanced cellular communication base stations to form a carrier-grade telecommunication and positioning network. For example, vehicles are navigating using the enhanced positioning signal transmitted by the next-generation base stations. Since the vehicles are guided along the invisible lanes marked by the positioning signal, there no painted lines, crosswalk lines, or even traffic lights in the intersection. However, in the driver vision the information of driveway, safety marks, pedestrians, and other objects are clearly shown through augmented reality windshield display.

5.4.2.1
Higher accuracy positioning outdoor with high speed moving

Jack rides on an autonomous driving vehicle A and goes to a large shopping mall. At the intersection of a city surrounded by high-rise buildings, another vehicle B is approaching with a speed of 60 km/h. The two vehicles are aware of the potential crash since the coarse location information was exchanged using V2X communication. The vehicles schedule the course, speed, and passing order at the intersection in millisecond unit.

Before the vehicles meet at the intersection, the vehicles start measuring the location in 1 m accuracy at every 100 ms and exchange the information via V2V communication. The vehicles constantly calculate the course and adjust the speed. At the crossing point, the two vehicles safely pass the intersection at the time difference of 1 s, which is only 17 m gap in the vehicle speed of 60 km/h.

A fast-moving car can move up to 200 km/h. When a 3GPP system is used to control their movement, the time to determine their position and the reaction time must be short to avoid collisions with its surroundings.

The positioning can rely on the 3GPP system completely, partly, or not at all, but the action based on the position must be acted upon fast. If we assume that the required accuracy for car's position equal or less than 1 m, the two-way delay for positioning is 10-15 ms.

5.4.2.2
Higher accuracy positioning with low speed moving (including indoor and outdoor)

Jack’s vehicle drives into a large shopping mall with maximum speed limit 20 km/h or 30 km/h and finds a parking place in underground parking lot. With a location-based service, nearby available parking places can be precisely located with the accuracy <1 m.

When Jack walks around in the shopping mall, he can get instantaneously multimedia discounts information of specific shop pushed by 3GPP network.

After finish shopping, Jack can get his car’s precise location with the location based service. And the recommended route from his location to the car helps him find his car.

-------------------- END OF CHANGES ---------------------
