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Abstract: This document proposes a use case and related potential requirements to be included in  FS_Ranging TR 22.855 version 0.0.0.
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[bookmark: _Toc360202468]
5.x	Use Case of Smart Transportation Metro/Bus Validation
[bookmark: _Toc360202469]5.x.1	Description
Nowadays, heavy passenger flow shock the current public transportation system. However, passengers have to actively touch the billing device using public transportation card, which is so slow at rush time that it is easy to meet congestion. This problem can be effectively solved through the hands free metro/bus validation. It determines whether the user gets on or off the bus according to the relative positioning result, and then provides the information about getting on or off the bus/metro to a billing node. The billing node automatically deducts the corresponding fee from the user's account.
At rush time, crowd get close to an entrance simultaneously, and the Ranging module inside the entrance performs positioning process with lots of smart phones (e.g. 20 smart phones) at the same time. Since entrance machines are always built in a row closely, one smart phone may perform Ranging procedures with 2 or more entrances simultaneously while it appears within their effective ranging distances (e.g. ranging distance < 10m). Then, the smart phone shall begin data interaction with higher Ranging availability to its toward entrance once the two UEs fairly near (e.g. ranging distance < 2m) to each other.  In this way, smart phones can distinguish which entrance is the nearest one to enter without redundant data interactions to other entrances. 
5.x.2	Pre-Conditions
Tom downloads an app on his smart phone with positioning moduleRanging module. The hands free metro/bus validation function is enabled on this APP, and the automatic payment function is also enabled.
The metro and bus system have positioning moduleRanging module, which can do ranging with the smart phone.This positioning moduleRanging module can use a combination of 3GPP technologies and non-3GPP technologies. This includes, but not limited to, GNSS (e.g. BeiDou, Galileo, GLONASS, and GPS), Terrestrial Beacon Systems (TBS), Bluetooth, WLAN, RFID, UWB and sensors.
[bookmark: _Toc360202471][bookmark: OLE_LINK1]5.x.3	Service Flows
1. Tom carries his smart phone near the metro entrance.
2. After the metro entrance detects the smart phone, it implements relative positioning with the smart phone.
3. When Tom gets close to the metro entrance from outside the station, if the relative positioning results reach a certain distance, the entrance is automatically opened.
4. The metro entrance detects the change of position relative to the mobile phone and determines whether Tom enters the station. If Tom enters the station, continue the following procedure, or close the entrance in time.
5. Tom has completed his trip. When Tom gets close to the metro exit from inside the station, if the relative positioning result reaches a certain distance, the exit is automatically opened.
6. The metro exit detects the change of position relative to the mobile phone and determines whether Tom leaves the station. If Tom leaves the station, continue the following procedure, or close the exit in time.
7. The billing node get his trip from the metro system, and deducts the corresponding fee from the Tom’s account. 
a) If the deduction is successful, the procedure ends.
b) If the deduction is unsuccessful, the hands free metro/bus validation function will be suspended. Tom needs to manually complete the payment on the APP to re-enable the function.
[bookmark: _Toc360202472]5.x.4	Post-Conditions
The billing node get his trip from the metro system, and deducts the corresponding fee from the Tom’s account. 
c) If the deduction is successful, the procedure ends.
d) If the deduction is unsuccessful, the hands free metro/bus validation function will be suspended. Tom needs to manually complete the payment on the APP to re-enable the function.
None.
5.x.5	Existing features partly or fully covering the use case functionality
None.
[bookmark: _Toc360202473]5.x.6	Potential New Requirements needed to support the use case
The 5G system shall be able to enable or disable the Ranging feature in operator network.
The  5G system shall be able to authorize Ranging operations for each individual UE.
The 5G system shall be able to authorize Ranging operations for UE  outside of 5G coverage.
The 5G system shall ensure the user’s identity and privacy are protected when Ranging is used.
The 5G system shall be able to support secure Ranging between UEs.
The  5G system shall be able to authorize Ranging between UEs.
The 5G system shall be able to support for a UE to discover other UEs supporting measurement of distance.
The 5G system shall be able to support Secure Ranging between UEs.
The 5G system shall be able to support 200 concurrent Ranging procedures.
The Ranging capable UE shall be able to perform Ranging with 20 UEs simultaneously.
The 5G system shall be able to support one UE to perform Ranging with [50]UEs simultaneously.
The 5G system shall be able to provide communication service with following performance at the same time.
	Ranging distance
(meters)
	Ranging dDistance accuracy
(cm)
	Max end to end lLatency
(ms)
	Availability
(%)
	Moving speed
Relative UE velocity
(km/h)

	[0.1] - [2]
	< [10]
	< [50]
	[99]
	< [53]

	[2] - [10]
	< [10]
	< [50]
	[95]
	< [5]
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