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Abstract: It is proposed to remove the FFS of LCS KPI values in the use case 9.
1. Introduction
There is a FFS in the use case 9 (LCS) in TR 22.840 v1.1.0:
Editor’s Notes: The KPI values are FFS.

2. Reason for Change
The KPI values are updated and no further study is needed.

3. Conclusions
It is proposed to update the KPI values and remove the FFS in the use case 9 in TR 22.840 v1.1.0.

4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v1.1.0.


* * * First Change * * * *
[bookmark: _Toc129058563]5.9	Use case on LCS for Ambient IoT
[bookmark: _Toc129058564]5.9.1	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.
[bookmark: _Toc129058565]5.9.2	Pre-conditions
Tom buys an Ambient IoT device which has a 3GPP subscription and is equipped with 3GPP radio technology. The device registers to the 3GPP network based on its subscription and the network should record that the device can be found its location by Tom’s UE.
Tom puts the Ambient IoT device on his pet dog collar.
[bookmark: _Toc129058566]5.9.3	Service Flows
1. In a morning, Tom gets up and takes his pet dog to the park nearby. In the park, the dog runs far away from Tom. 
2. After some time, Tom needs to go home for the breakfast, he takes out his UE to ask the location of the Ambient IoT device. 
3. The UE initiates LCS request to the network for the location of the Ambient IoT device.
4. The network finds the location of Ambient IoT device when the device has enough power. The power is from the ambient power source. The network sends the location result to the UE. 
5. Tom can see the location result in the UE and walks towards his dog to take it home.
[bookmark: _Toc129058567]5.9.4	Post-conditions
Tom finds his pet dog with the help of 5G network and the Ambient IoT device. 
[bookmark: _Toc129058568]5.9.5	Existing features partly or fully covering the use case functionality
None
[bookmark: _Toc129058569]5.9.6	Potential New Requirements needed to support the use case
[PR 5.9.6-001] 5G system shall optimize mobility management support for mobile Ambient-enabled IoT devices that are unable to constantly stay active.
[PR 5.9.6-002] 5G system shall be able to determine the location of Ambient IoT device, when it becomes active as triggered by the 5G network.

[PR 5.9.6-003] The 5G system shall be able to provide location services for Ambient IoT with the performances requirements reported in Table 5.9.6-1.
Table 5.9.6-1: Performance requirements for location service for Ambient  IoT
	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

	Absolute positioning
	NA0.5 s
	99.9%NA
	NA
	<1 kbit/sNA
	96 bits
(Note 5)NA
	20
/100m2NA
	NA10m
	NA
	Indoor - up to [5 km/h]
Outdoor - up to [20 km/h]
	NA
	[10 s]0.5 s
	[95 %]90%	
	 [10 3 m]	Horizontal Accuracy 
[3 m] Vertical Accuracy
(NOTE 1)

	NOTE 1:	This KPI table is mostly from the positioning service levels 1 in Table 7.3.2.2-1 Performance requirements for Horizontal and Vertical positioning service levels, TS22.261 V18.7.0.void
NOTE 2:	The Positioning service latency considers the latency of the activation of Ambient IoT device.
NOTE 3:	The indoor velocity is from the average human walking speed.
NOTE 4:	The outdoor velocity is from the ETC speed limit.
NOTE 5:	The payload includes Ambient IoT device information, e.g. Ambient IoT device ID [15].


Editor’s Notes: The KPI values are FFS.
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