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Abstract: This document proposes updates to address some of clause 5 Editor’s Notes of the Technical Report 22.872 “Study on positioning use cases” to be drafted in the frame of the 5G_HYPOS Study Item.
1/ Proposal

------------------------- PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------



5.3.1.5
Potential Requirements

The <location equipment> shall be able to provide its location to the Hospital System.

The 5G System shall be able to request the <location equipment> to provide its location.

The 5G System shall be able to request the <location equipment> to provide its location periodically.

The 5G System shall be able to request the <location equipment> to stop providing its location periodically.

The 5G System shall be able to handle additional location information from other external sources.

The 5G System shall be able to provide positioning service with a horizontal accuracy less than 3m, a vertical accuracy less than 2m, an availability over [99%] and a latency lower than 1 minute. The environment of use for the provision of the service shall be both indoor (including underground) and outdoor within the boundaries of the Hospital. 
NOTE: The aforementioned potential requirements do not preclude whether the position is computed in the UE or elsewhere in the 5G System (e.g. core network). Indeed, the determination of the UE’s position or location requires the UE to transmit some information (e.g. position, OTDOA measurements made on PRS, some signal allowing the UE’s identification and UTDOA measurements in the nodes, etc.) which refers to position-related data.

------------------------- End of Change 1 ----------------------------

------------------------- Start of Change 2 ----------------------------



5.4.1.5
Potential Requirements

------------------------- End of Change 2 ----------------------------

------------------------- Start of Change 3 ----------------------------



5.4.1.5
Potential Requirements

------------------------- End of Change 3 ----------------------------

------------------------- Start of Change 4 ----------------------------

5.3.4.3
Service Flows


The waste collection teams prepare their work plan. For that, they download information from the Waste Management and Collection System, these includes information relating to the waste bins and containers under their responsibility and supposed to be located in their area of work: filling percentage, most recent use (e.g. bin opening and evolution of filling following opening), position (or most recent positions log)
The Waste Management and Collection System determines whether the bins needs to be collected (it is full, it is expected to be full within the week, it is not full, but is rarely filled, therefore content may degrade and generate inconvenience to the neighbourhood: bad smell, animals trying to get bins content, etc.).

It also identifies a few container with waste requiring some specific handling as per regulation. The Waste Management and Collection System checks the identification and location of the container to verify if these are in line with regulation, and to check if owner is indeed complying with regulation. 

If a bin or container is identified in the wrong place, the Waste Management and Collection System reports the incident, and notifies its owner to dissuade him from using the bin beyond its purpose. The Waste Management and Collection System may consider charging more the owner.

Knowing the bins and container to be collected, as well as the estimation of waste, the Waste Management and Collection System can determine the optimal work plan for the collect: number of vehicles involved, their trajectory, as well as their size and type tailored to the quantity and type of waste to be collected.
With the plan established, the team start the collect. They follow the scheduled work plan and route, guided in this thanks to the trucks position which is also determined by the 5G System
During the collect, a container equipped to report its status with low latency reports to the System it needs to be emptied. As its location is nearby the route of one of the collect vehicles, the Waste Management and Collection System updates the work plan, informs the vehicle and team (through the on-board unit) of the update. The team reroutes itself in due time to consider the new container to be collected.
------------------------- End of Change 4 ----------------------------

------------------------- Start of Change 5 ----------------------------

5.4.1.6
Potential Requirements

The 5G System shall be able to provide positioning service with three-dimensional position accuracy and associated KPI targets, determined by regulatory agencies (e.g. FCC), as follows:

- Accuracy < 50m horizontal (80%), < 3 meters vertical (80%)

- Latency and TTFF < 30 seconds 

- Availability > 95%

- Environment of use: indoor and outdoor

The 5G System shall support the UE to provide the positioning methods used in calculating the position and the associated uncertainty/confidence of the position.

The 5G System shall be able to request the UE to provide location information (e.g. measurements, position) with some periodicity as necessary.

The 5G system shall be able to determine the reliability of the positioning information.


------------------------- End of Change 5 ----------------------------

------------------------- Start of Change 6 ----------------------------

5.7.2.3
Service Flows

Tom needs to receive a cure in emergency in Hospital A, the one close to the place he lives. The cure must be delivered within the next 24 hours, but is not available in Hospital A. The doctors consider Tom’s health does not allow transporting him to another Hospital. Fortunately, Hospital A is organised with other Hospitals in the region to manage such circumstances: it was agreed in the past that the stock of this cure would be centralised in Hospital B and the cure distributed when needed using drones. 

Hospital A’s Pharmacist requests the delivery of the cure using the Hospital specific drone system. The trajectory and details of the delivery (including a unique identifier linking the delivery operation, ID of the patient, ID of Hospital A and B, ID of the cure, etc.) are defined in the delivery management application and loaded in the drone and its payload container. The container can only be opened upon arrival in duly identified and authorized locations (Hospital A and Hospital B), and if handled by authorized personnel.
The drone leaves Hospital A and reaches Hospital B less than one hour later. Meanwhile, Hospital B’s Pharmacy prepared the cure, put it in an adequate and secured container ready for transportation. 

Upon arrival of the drone, after reporting its arrival, Hospital B’s Pharmacist unlocks the drone and its container using his ID, introduces the cure into the drone’s payload container and locks it again with his ID. 

The drone flies back to Hospital A, where upon arrival, the Pharmacist of Hospital A proceeds with similar actions as above to retrieve the cure from the container. 

The cure has reached the Pharmacy of Hospital A, and can now be handled as if it came out of the stock of Hospital A.

During the whole operation, all relevant information about the drone’s trajectory, the status and content of the container are logged. In addition, the drone’s positioning module enabled the determination of its position in a secure way, resilient to spoofing and tampering attempt, this to prevent errors in the delivery, misuse and attempt to smuggle the cure.

5.7.2.4
Post-conditions

Tom receives the cure in due time. The handling of the delivery is more efficient than the former system used by Hospital A and B, which relied on ambulances or taxi delivery, particularly expensive in case of emergency and in night shifts. 

All information about the operation are authenticated, exchanged and logged with adequate security for traceability.



5.7.2.5
[Potential] Requirements

------------------------- End of Change 6 ----------------------------

