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[bookmark: _Hlk125884464]Abstract: This document provides an update of Use case 5.12.
Discussion 
The scope of TR22.840 with the following descriptions:
An ambient IoT device has low complexity, small size and lower capabilities and lower power consumption than previously defined 3GPP IoT devices (e.g., NB-IoT/eMTC devices). Ambient IoT devices can be maintenance free and can have long life span (e.g., more than 10 years).
The maximun power consumption is not added in neither the KPI table nor the definition of Ambient IoT device. Since it is an important KPI, it is proposed to add such clarification in the use case description and in TS we can refer to TR use cases for reference.
In this document, it is proposed to update the use case 12 to add clarification of maximum power consumption. 
[bookmark: _Toc103935714][bookmark: _Toc103935715]During last meeting, Positioning service latency and Positioning service availability are included in the KPI table. It is proposed to update the KPI table of these two KPI parameters.

****************Start of Change *************
[bookmark: _Toc121305395][bookmark: _Hlk113978877]5.12	Use case on Ambient IoT service for personal belongings finding
[bookmark: _Toc49931675][bookmark: _Toc121305396]5.12.1	Description
For a smart home application scenario, discovery of personal item becomes one of the most important applications. A lot of personal items are in home, such as keys, passports, bank cards, wallets, children’s toys, clothes etc. It is quite usual that people may forget where their items are so that they have to waste time to find them. Ambient IoT technology will help to find people’s items at home much more efficiently.
Most of personal items which are easily to be lost are with a small size. For example, a key has a length of several centi-meters. A passport will have a size of 8.8*12.5 centi-meters. And typically, these things will be put in a storage box or a drawer. However, Ambient IoT devices can be easily attached to those small items.
Ambient IoT can provide a promising way for house asset management. Ambient IoT devices use energy harvested from heat or radio waves. Therefore, the device can work without a conventional battery and can work for a long-time duration, e.g., > 20 years. 
However, the harvested energy would be very limited. For example, only tens of micro-Walt power can be harvested if the energy is harvested from radio waves. Hence, it will put constraint on the maximum power consumption for Ambient IoT device (e.g. tens of micro-Walt indoor and up to 100 micro-Walt outdoor). The device shall work with ultra-low power consumption. 
For smart home application, the typical required communication distance would be less than 10 meters. 
For home assert management application scenario, usually the device ID needs to be transmitted for discovery of personal item and the size of typical ID would be [96] bits [15]. Within a house of around 100m2, 100~500 devices need to be deployed to manage most of the important items. A data rate of 10kbps is expected.
Usually, it needs to determine the position of the Ambient IoT device for home assert management application scenario. A positioning accuracy of around 1 meter is required.
Sometimes in daily life, Mickey cannot remember where he put his wallet, or his favourite pair of shoes. He may become crazy if he is in a hurry to go out. 
With Ambient IoT service provided by 5GS, Mickey can attach Ambient IoT Devices to his wallet and shoes. Then he can easily find them using his mobile phone which supports Ambient IoT service. The Ambient IoT Device is solely dependent on harvested ambient energy, being maintenance-free, of extremely-low complexity, weight, and size. 


[bookmark: _Toc121305401]5.12.6	Potential New Requirements needed to support the use case
[bookmark: _Hlk103808976][PR.5.12.6-001] The 5G system shall support to authorize a UE to obtain device information of an Ambient IoT device.
[P.R.5.12.6-002] The 5G system shall be able to collect information from a specific Ambient IoT device.
[bookmark: _Hlk112787394][P.R.5.12.6-003] The 5G system shall be able to provide information of a specific Ambient IoT device to the trusted 3rd party.
NOTE: The request from 3rd party can include the requested Ambient IoT device identity, the requested service area to find the Ambient IoT device, the requested information of an Ambient IoT device includes position information.
[PR 5.12.6-004] The 5G system shall be able to support indoor and outdoor positioning for Ambient IoT devices.
[bookmark: _Hlk112787624][PR. 5.12.6-005] The 5G system shall be able to support an Ambient IoT device to validate a UE which communicates with the device.
[bookmark: _Hlk112787594][PR. 5.12.6-006] The 5G system shall support to validate an Ambient IoT device.
[PR.5.12.6-007] The 5G system shall be able to provide Ambient IoT service with following KPIs:
Table 5.12.6-1: Ambient IoT service KPI for personal belongings finding
	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

	Personal belongings finding 
(indoor)
	1 s
	99.9%
	NA
	<1 kbit/s
	<1 kbits
	<5 per 100 m2
	10 m
	<200 m2
	Static
	1 per hour
	NA1 s
	NA99%
	[1-3] m, 90% availability

	Personal belongings finding
(outdoor)
	1 s
	99.9%
	NA
	<1 kbit/s
	<1 kbits

	<10 per 100 m2
	100 m
	Up to the whole PLMN
	Static
	1 per hour
	NA1 s
	99%NA
	FFS

	NOTE: The payload includes Ambient IoT device information, e.g., Ambient IoT device ID [14] [15].



*******************End of Change*****************

