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Abstract: This contribution proposes a new use case about online modification of medical instruments status for FS_AmbientIoT (TR22.840)
---------- Followings are all new text. ------------
5.x
Use case Online modification of medical instruments status 
5.x.1
Description

More and more medical instruments in hospital need to be well stored, cleaned and sterilized to guaranteed normal reuse. They demand to withstand certain conditions e.g., high temperature, high pressure or humidity. Traditional instrument maintenance for the medical instrument is usually operated manually, which is inefficient and even in some cases, causes serious accident e.g., lost or invalidity. To improve safe and efficient utilization of the medical instruments, online maintenance is being developed.

For the online maintenance, the medical instrument is needed to be equipped with Ambient IoT device. Considering the working condition of the medical instrument, this kind of Ambient IoT device should be battery free or with limited energy storage capability, maintenance-free and should have long service life time. Through 5G network and the IoT device, the medical instrument information (e.g., the serial number of the instrument, usage status, usage records, years of use, integrity, etc.) can be remotely read, modified and written by the medical instrument management platform. 

Following is an example to illustrate online modification medical instruments status.
5.x.2
Pre-Conditions

Network operator UU deploys a new service “Ambient IoT” through its 5G system. Hospital Z has subscribed the new service for its orthopaedic instrument inventory management.  
Orthopaedic instruments generally refer to professional medical instruments specially used for orthopaedic surgery. According to the usage purpose, it can be classified as orthopaedic knives, orthopaedic scissors, orthopaedic forceps, orthopaedic hooks, orthopaedic needles, orthopaedic scrapers, orthopaedic cones, orthopaedic drills, orthopaedic saws, orthopaedic chisels, orthopaedic files / shovels, orthopaedic active instruments, etc. 

A number of Ambient-IoT devices recording different orthopaedic instrument information (e.g., the serial number of the instrument, usage status, usage records, years of use, maintained status, etc.) are stuck on these orthopaedic instruments. They are usually indoor stored in the instrument warehouse or medical instrument storage room or special storage cabinet. 

The Ambient-IoT device is battery free or with limited energy storage capability. 
Bob is an instrument inventor manager of Hospital Z. He has the authorization to remotely maintain the orthopedic instrument through the inventory management platform of the hospital. He can operate this work in the hospital or out of the hospital.  
5.x.3
Service Flows

Same as the service flow in section 5.2.3, Bob can acquire the status list of the orthopedic forceps. 

In the list, Bob can read that some orthopedic forceps are in "To be maintained" status. So he selects them and asks engineer to repair them.
Part of the instruments are repaired well and returned back in cabinet, Bob wants to change the status information of the orthopedic forceps to "Normal". The status change request is delivered to the hospital inventory management platform. The platform informs 5G network to change the status of the orthopedic forceps with “Normal”. The 5G network sends “modify” command to the Ambient-IoT devices attached on the repaired orthopedic forceps. After receiving the “modify” command, the Ambient-IoT devices update the storage information according to the information received from the command. Refer to [14], considering the hospital’s coverage and distribution of medical instruments, the average end to end service latency is expected to less than 100ms. Bob checks and finds the status of the orthopedic forceps have been updated with “Normal”.
The other part of the instrument are broken, so a new set of orthopedic forceps are purchased.  Before the new instrument is put into use, related instrument information need to be stored in the Ambient IoT devices which are stuck on the new instrument. The hospital inventory management platform asks 5G network to send “write” command to write the status of the new orthopedic forceps. The status information may include the serial number of the instrument, usage status, usage records, years of use, etc. which are transparent to 5G network. The 5G network sends “write” commands to the Ambient-IoT devices attached on the new orthopedic forceps. After receiving the command, the Ambient-IoT devices store the status information received from the command. Bob checks and finds the status of the new orthopedic forceps have been written.
5.x.4
Post-Conditions

Hospital Z utilizes Ambient-IoT service to support the online maintenance for its medical instrument. Bob can modify the status information of medical instrument or write status information for new medical instrument. 
5.x.5
Existing features partly or fully covering the use case functionality

None
5.x.6
Potential New Requirements needed to support the use case

[PR 5.x.6-1] The 5G system shall be able to communication with an Ambient-IoT device.

[PR 5.x.6-2] According to operator’s policy, the 5G system shall be able to provide a mechanism for the trusted 3rd party to modify the information stored in an Ambient-IoT device or a group of Ambient-IoT devices.
Editor’s Note: 
The KPI requirements for this use case are FFS. 
Editor’s Note: 
Additional requirements for this use case are FFS. 
