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Abstract: It is proposed to update Use case on Ranging of Ambient IoT to 3GPP TR 22.840 V0.2.0.

1. Proposal
It is proposed to agree the following change to 3GPP TR 22.840 V0.2.0.


* * * First Change * * * *
[bookmark: _Toc113387728] 5.10	Use case on Ranging for Ambient IoT
[bookmark: _Toc113387729]5.10.1	Description
Ambient Internet of Things (Ambient IoT) is an IoT service with an IoT device powered by energy harvesting, being either battery-less or with limited energy storage capability (i.e., using a capacitor). It can enable communication with IoT devices without conventional power source and/or avoids human intervention for recharging or replacing. An ambient IoT device can harvest energy from energy source from Radio, solar, light, motion/vibration, heat, pressure, or any other power sources.
Note: Energy harvesting is out of scope of this TR.
Ranging refers to the determination of the distance between two UEs or more UEs and/or the direction and/or relative positioning of one UE (i.e., Target UE) from another UE (i.e. Reference UE) via PC5 interface.
[bookmark: _Toc113387730]5.10.2	Pre-conditions
Tom buys an Ambient IoT device. The Ambient IoT device has 3GPP subscription and is equipped with 3GPP radio technology. There is a ranging APP in Tom’s UE. The ranging application server and clients records the UE and Ambient IoT device’s ranging application layer ID.
Tom pastes the device on his key. 
In a morning, Tom gets up and wants to walk in the park nearby.
[bookmark: _Toc113387731]5.10.3	Service Flows
1. Tom wants to take his key, but cannot find the key in the room. He takes out his UE to initiate a ranging request for the Ambient IoT device by using the ranging APP. 
2. The UE sends the radio to activate the Ambient IoT device in the room and the ranging request with the ranging application layer ID of the UE as the requester and the Ambient IoT device as the target. 
3. After receiving and storing enough energy, the Ambient IoT device responds the UE’s ranging request with its ranging application layer ID. From the APP, Tom’s UE displays that his key is still in the room.
4. After the ranging discovery procedure above, the UE continues sending the radio to the Ambient IoT device, and the Ambient IoT device receives and stores the energy for continuous ranging.
5. The UE performs ranging to find the direction and relative positioning to the Ambient IoT device. 

[bookmark: _Toc113387732]5.10.4	Post-conditions
Tom finds his key under the bed. 

[bookmark: _Toc113387733]5.10.5	Existing features partly or fully covering the use case functionality
None

[bookmark: _Toc113387734]5.10.6	Potential New Requirements needed to support the use case
 5.10.6.1 Service requirements for Ranging for Ambient  IoT
[PR 5.10.6.1-001] 5G system shall be able to support the ranging operation between UE and Ambient IoT device.

5.10.6.2 KPIs for Ranging for Ambient  IoT
 Editor’s Notes: The KPIs for Ranging for Ambient IoT are FFS.
[PR 5.10.6-002] The 5G system shall be able to provide Ranging services for Ambient IoT with the performances requirements reported in Table 5.10.6.1-1.
[bookmark: _GoBack]Table 5.10.6-1 Performance requirements for Ranging service for Ambient  IoT
	scenario
	Ranging Accuracy 
(95 % confidence level)
	Availability
	Effective ranging distance
	Coverage
	NLOS/LOS
	Relative UE velocity
	Ranging interval
	Number of concurrent ranging operation in an area

	Finding Items in a home
	100 cm
	10 degree
	95 %
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	500ms
	20 Ambient IoT devices/
(100m2)



NOTE:	The KPI values in this table are relaxed compared to Table 7.9-1: Performance requirements for ranging based services, TS22.261 V18.7.0 with the consideration in a home use case.
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