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Abstract: This contribution proposes a use case of accurate positioning for shared bikes.
---------- Use Case template ----------
x.1
Accurate positioning for shared bikes
x.1.1
Description

The shared bike service allows a rider to rent a bike via a mobile app and drop it off anywhere for the next user. The accurate locations of shared bikes are available in the mobile app for the riders to find the nearest bike. 
This service offers the citizens a cheap and convenient way for city trip. However, the ruthless management of bike parking will cause the problems such as blocking sidewalks. Electronic fence is used as a tool for regulating the parked bikes, and it requires high accuracy positioning of shared bikes. 
x.1.2
Pre-conditions

Tom downloads an APP on his smart phone, which allows him to locate and unlock a nearby shared bike.
 The shared bikes are equipped with 5G communication modules, smart lock as well as a 5G positioning module. This positioning module can use a combination of 3GPP technologies and non-3GPP technologies such as GNSS (e.g. Beidou, Galileo, Glonass and GPS), terrestrial beacons (e.g. Bluetooth, RFID, TBS.), dead-reckoning sensors, etc. . 

The parking areas are categorized as strictly parking-controlled areas and non-strictly parking-controlled areas.

For strictly parking-controlled areas which are mainly near bus hubs, subway stations and shopping centres, riders who park bikes outside the allowed areas (i.e., electronic areas) cannot lock them and will continue to be charged.
For non-strictly parking-controlled areas, instead of being forced, riders are just encouraged to park at any public bike rack or public location that does not interfere with pedestrians or traffic.
x.1.3
Service Flows

1. Tom locates a nearby shared bike and unlocks it to start the trip. 5G provides positioning service with 2m horizontal position accuracy, 90% availability, less than 1s latency. 
2. Tom rides the bike to the destination at the speed of 15-20km/hour, and during the trip the bike will report its location to the server frequently. 5G provides positioning service with 2m horizontal position accuracy, 90% availability, less than 1s latency.
3. Tom has completed his trip
a)  If the parking area is non-strictly parking-controlled area, Tom could park the bike freely at any public location and then lock the bike. The bike reports its location to server. 5G provides positioning service with 2m horizontal position accuracy, 90% availability, less than 1s latency.
b) If the parking area is strictly parking-controlled area, the mobile APP will indicate him to park the bike in a designated electronic fence nearby. Otherwise, Tom cannot lock the bike and will continue to be charged. The APP need to check if the bike is precisely parked into the dedicated area. 5G provides positioning service with 0.2m horizontal position accuracy, 99% availability, less than 1s latency.   
x.1.4
Post-conditions
x.1.5
Potential Impacts or Interactions with Existing Services/Features

x.1.6
Potential Requirements
The 5G system shall be able to provide positioning service with 2m horizontal position accuracy, 90% availability, and less than 1s latency for the moving UE at the speed of 15-20km/hour outdoor.

The 5G system shall be able to provide positioning service with 0.2m horizontal position accuracy,99% availability, and less than 1s latency for the static UE in a dedicated service area outdoor.


