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Abstract: This document proposes to update clause 5.2 “medical instruments inventory management and positioning” in TR 22.840 v.1.0.0 to improve the description, remove editor notes of [PR 5.2.6-003] and the KPI value of “transfer interval” in Table 5.2.6-1.
1. Introduction

(1)In the latest TR22.840, the use case of “online modification of medical instruments status” has an editor’s note for [PR 5.2.6-003] to ask that it needs to be revisited to clarify how the device can store information without application and what kind of data that can be stored.

(2)In this use case, the inventory management of medical instruments with Transfer Interval value has been required as “hundreds ms level” in Table 5.2.6-1. 
2. Reason for Change

(1)To progress the study of the TR, it need to resolve the editor note. The further related clarifications for editor note is as following:

Before the Ambient IoT device works, some information has been stored in the storage of an Ambient-IoT device, each type of information is stored at a predefined or indicated physical address.
When “read” command is delivered from hospital inventory management platform to the Ambient-IoT devices, 5G system can transmit the message transparently or help to translate the “read” command for the Ambient IoT device. After receiving the “read” command, the Ambient-IoT devices report the status information stored in itself to hospital inventory management platform via 5G network.
As to what kind of data can be stored, in the use case, the status information of orthopedic forceps can include the serial number of the orthopedic forceps, usage status, usage records, years of use, number of usage, maintained status, etc. 
Considering above clarification, it is suggested to modify the relevant descriptions and remove the editor note.
(2) Another update for this use case is to remove the “hundreds ms level” in Table 5.2.6-1.  
 In the use case, the inventory management platform does not query a specific Ambient IoT device once per several hundred milliseconds. Therefore, “transfer interval” (definition below) should not be specified as currently captured in TR 22.840 v1.0.0.
transfer interval: time difference between two consecutive transfers of application data from an application via the service interface to 3GPP system. 

NOTE 10:
This definition is based on subclause 3.1.85 in IEC 62657-2 [17].
3. Conclusions

Remove the editor note and the value of “transfer interval” from KPI table.
4. Proposal

It is proposed to agree on the following changes to 3GPP TR 22.840 v1.0.0.
* * * First Change * * * *

5.2
Use case on medical instruments inventory management and positioning 
5.2.1
Description

More and more medical instruments are utilized in hospital. They always need to be cleaned and sterilized, and shall withstand certain conditions e.g., high temperature, high pressure or humidity. Traditional inventory management 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 instrument, remote medical instrument inventory and online maintenance are being developed.

For the remote inventory and online maintenance, the medical instrument is needed to be supplied with Ambient IoT device. Considering the working condition of the medical instrument, this kind of Ambient IoT device should be battery-less 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 exchange inventory management and positioning information with medical instrument management platform. 

Following is an example of service flow to illustrate an inventory and positioning operation for medical instruments.
5.2.2
Pre-Conditions

Network operator UU deploys a new service “Ambient IoT” through its 5G system. Hospital Z is subscribed to the new inventory management service for its orthopaedic instruments (e.g.  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 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. 
These Ambient-IoT devices attached in the orthopaedic instrument are with very simple capability and not applications installed on them.
5.2.3
Service Flows

Belle is a nurse of Hospital Z. She has the authorization to remotely manage orthopaedic instrument through the inventory management platform of the hospital. She can operate this work in the hospital or out of the hospital. 
1. Belle wants to acquire the inventory information of orthopaedic forceps. She uses her phone to send inventory request to the inventory management platform of the hospital. The platform requires the 5G network to collect inventory information of orthopaedic forceps in predefined duration, e.g., 10 seconds.
2. The 5G network then sends signals to the Ambient-IoT devices in Hospital Z. After receiving the signal, the Ambient IoT devices are active and can receive messages from 5G network. 

3. The 5G network can help to transmit the “read” command from the inventory management platform transparently or to translate the command to ask the Ambient-IoT devices attached on the orthopedic forceps to report its status information which can be the serial number of the orthopaedic forceps (16 bits), usage status (2 bits), usage records (128 bits), years of use (6 bits), number of usage (18 bits), maintained status (2 bits), being stored at the predefined or indicated physical addresses of the Ambient IoT device.
4. Ambient-IoT devices on the orthopaedic forceps report the inventory information stored at the corresponding physical address to the inventory management platform of the hospital via 5G network. 

5. The inventory management platform sends the inventory information to Belle's phone. 

6. After receives the status list of the orthopaedic forceps, Belle selects a pair of orthopaedic forceps from the list of orthopaedic instruments and clicks on “positioning request”. The request is passed to the inventory management platform. The inventory management platform asks 5G network to collect the position of the selected orthopaedic forceps. 
7. The selected orthopaedic forceps is now being transported in the hospital handcart from Hospital Outpatient building to Hospital Inpatient building. It’s moving speed is less than 6km/h.

8. The 5G network calculates the position of the selected orthopaedic forceps after receives response of the Ambient-IoT device attached on the orthopaedic forceps. 

9. The 5G network then delivers the position information to the inventory management platform.
10. The platform responds the position information to Belle’s phone.Thus, Belle acquires the position of the selected orthopaedic forceps on her phone.


5.2.4
Post-Conditions

Hospital Z utilizes Ambient-IoT service to support the remote inventory management of medical instrument. Belle can read the information of medical instrument. She can also find a medical instrument through the positioning information provided by Ambient IoT service.
5.2.5
Existing features partly or fully covering the use case functionality

None
5.2.6
Potential New Requirements needed to support the use case

[PR 5.2.6-001] The 5G system shall be able to communicate with an Ambient-IoT device.

[PR 5.2.6-002] The 5G system shall be able to provide group communication for a group of Ambient-IoT devices.
[PR 5.2.6-003] The 5G system shall be able to provide a mechanism for a 3rd party application to read user data from an Ambient IoT device.


[PR 5.2.6-004] The 5G system shall be able to provide a mechanism to expose the information collected from an Ambient-IoT device to a trusted 3rd party.

[PR 5.2.6-005] The 5G system shall be able to support positioning for an Ambient-IoT device.
 [PR 5.2.6-006] The 5G system shall be able to provide communication service with KPIs listed in Table 5.2.6-1 for the Ambient IoT device/s.

Table 5.2.6-1: KPIs for use case of Medical Instrument Inventory management 
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Medical instrument inventory management and positioning
	hundreds ms level 

(note 2)
	99%
	NA
	<2Kbps

(note 1)
	176bits
	≥1000/km2
(note 3)
	50m Indoor

200m Outdoor


	NA
	Static or walking speed

<6km/h
	NA
	NA
	NA
	NA

	Note 1: User experienced data rate is calculated based on inventory information (172 bits) within time period of e.g. 100 ms;

Note 2: It is one trip delay between an Ambient-IoT device and the interface of application platform.

Note 3: It refers typical medical instrument density condition in Chinese hospital.
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* * * End of the First Change * * * *
