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Abstract: This document proposes to modify the terminology related to relative positioning in potential new requirements of clause 5.21 “Use Case on Ambient IoT for Museum Guide” in TR 22.840 v1.1.0.
1. Introduction
The use case on Ambient IoT for Museum Guide is approved and captured in TR 22.840, where the service flows and potential requirements of using the relative positioning results between UE and Ambient IoT devices for museum guide are described.
2. Reason for Change
In service flows of the use case, relative positioning is performed between UE and Ambient IoT devices. The term “ranging” is misused in the Figure 5.21.3-1, PR.5.21.6-002 and PR.5.21.6-004 to describe relative positioning operations between UE and Ambient IoT devices.
According to TS 23.586, Ranging is a term that refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.
Ranging operations are performed between UEs via the PC5 interface, so the term “ranging” shall be avoided being used for describing relative positioning between UE and Ambient IoT devices.
3. Conclusions
“Ranging” is modified to “relative positioning” in Figure 5.21.3-1, PR.5.21.6-002 and PR.5.21.6-004, and the descriptions in service flows are aligned.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v1.1.0.

* * * First Change * * * *
[bookmark: _Toc129058650]5.21.3	Service Flows
1. Abby arrives at the museum and walks into the exhibition hall. She opens the guide application on her mobile phone to get more information. She also authorizes her mobile phone for the Ambient IoT communication service and Ambient IoT positioning service, to obtain the relative distance positioning results of Ambient IoT devices.
2. Abby taps the button on the application to get more information about nearby exhibits, and her mobile phone sends the signal (continuously or intermittently) to wake up and trigger the Ambient IoT devices, and the Ambient IoT devices are attached to the glass of the exhibit case or placed in the exhibit case with the exhibit in advance. 
3. The Ambient IoT devices close to Abby receive the signal and are activated. The Ambient IoT devices respond to Abby’s mobile phone with their Ambient IoT device IDs. 
4. Abby’s mobile phone receives the response signals from the Ambient IoT devices with their IDs. Abby's mobile phone can also derive the relative distance positioning results of each Ambient IoT device using the response signals. 
[image: ][image: ]
Figure 5.21.3-1: Ambient IoT for Museum Guide
5. Abby's mobile phone sends the acquired relative distances positioning results and Ambient IoT IDs to the application server with the help of 5G network.
[bookmark: _GoBack]6. The application server transmits the introduction information corresponding to the Ambient IoT IDs to Abby's phone. With the relative distance positioning results derived in step 4, Abby's phone can give different priorities to the introduction information based on the distancerelative positioning results. Then introduction information appears on Abby's mobile phone in descending order of relative distance, and tThe information about the exhibit closest to her is displayed at the top of the screen. 
7. As Abby moves, other Ambient IoT devices will be activated by the signal and respond with their Ambient IoT device IDs to Abby's mobile phone. With these new response signals, Abby’s mobile phone can derive a new list of relative distancepositioning results, and the exhibit information on her mobile phone can be automatically updated. 

* * * Next Change * * * *
[bookmark: _Toc129058653]5.21.6	Potential New Requirements needed to support the use case 
[PR.5.21.6-001] The 5G system shall support to authorize a UE to perform Ambient IoT communication services with specific Ambient IoT devices.
[PR.5.21.6-002] The 5G system shall be able to support to authorize a UE to perform Ambient IoT ranging servicesperform relative positioning operations with specific Ambient IoT devices.
[PR.5.21.6-003] The 5G system shall support to authorize a UE to obtain device identity information of an Ambient IoT device.
[PR.5.21.6-004] The 5G system shall be able to expose the identities and ranging relative positioning results of Ambient IoT devices to a trusted third party. 
[PR. 5.21.6-005] The 5G system shall be able to support suitable security mechanisms for Ambient IoT devices, including encryption and data integrity.
[PR.5.21.6-006] The 5G system shall be able to provide Ambient IoT service with the following KPIs:
[bookmark: _Hlk120199406]Table 5.21.6-1: Ambient IoT service KPI for museum guide
	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

	Museum guide (indoor)
	[2] s
	99.9%
	NA
	[< 1 kbit/s] UL (NOTE 1)
	[96] bits

	[<10,000 /km²]
	[30] m
	[20,000] m² (NOTE 2)
	[3] km/h
	NA
	NA
	90%
	[3] m

	NOTE 1: The payload includes Ambient IoT device information, e.g., Ambient IoT device ID.
NOTE 2: For a relatively large-sized museum, the typical size is about 20,000 m².



* * * End of Changes * * * *
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