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Abstract: This document proposes a new use case of museum guide for Ambient IoT to be documented into TR 22.840.
************ Start of Change (all new text) ***************
5.X
Use Case on Ambient IoT for Museum Guide
5.X.1
Description

Museums are a popular choice for people to spend their leisure time. With so many exhibits in museums, it is difficult for all visitors to know about the artistic value of each exhibit. A qualified museum guide can assist visitors in better understanding the information behind the exhibits.
Hiring a docent and renting an explanation device are two common methods for museum guides today. A docent usually serves multiple visitors at once, and it is difficult to provide personalized guidance based on each visitor's preferences. Moreover, for foreign visitors, docents who can speak their language are not always available. If visitors choose to rent an explanation device, they will need to manually enter the exhibit number each time they use the device, and the device usually only provides audio explanations, which is not very convenient for the visitors.
Ambient IoT devices are a promising solution for museum interpretation. An exhibition hall in a museum can be thousands of square meters in size and have thousands of exhibits. Ambient IoT devices can work with limited energy storage capability or without any battery for an extremely long time, so the Ambient IoT devices are maintenance-free, lightweight, and small-size. In the museum, the Ambient IoT devices can be attached to the glass of the exhibit case or placed in the exhibit case with the exhibit. 
Abby enjoys going to museums, and her mobile phone supports Ambient IoT service and is able to send signals to Ambient IoT devices. She also downloads the museum guide application and subscribes to the guide services. 
The exhibit hall in the museum that Abby intends to visit covers 6,000 square meters and has 3,000 exhibits. Abby learned that this museum has deployed a museum guide system using ambient IoT devices to provide the corresponding introduction information of the exhibit that will help the visitors to have a deep understanding of each exhibit.
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Figure 5.X.1-1 Ambient IoT for Museum Guide
5.X.2
Pre-conditions

In museums, the Ambient IoT devices are attached to the glass of the exhibit case or placed in the exhibit case with the exhibit. The introduction information of the exhibits corresponding to each Ambient IoT device is uploaded to the application server in advance.
Abby’s mobile phone supports Ambient IoT service and is able to send signals to Ambient IoT devices. She also downloads the museum guide application and subscribes to the guide services.
The museum has public or private 5G network coverage to provide Ambient IoT services with support for a large number of Ambient-IoT devices.
The Ambient IoT services could have interactions with the 5G network with necessary information.
5.X.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 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 trigger signal (continuously or intermittently) to 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 trigger 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 of each Ambient IoT device using the response signals. 
5. Abby's mobile phone sends the acquired relative distances and Ambient IoT IDs to the application server with the help of 5G network.

6. The application server transmits the introduction information corresponding to the Ambient IoT IDs to Abby's phone. Then the introduction information about the exhibits near Abby appears on Abby's mobile phone in descending order of distance. 
6. As Abby moves, other Ambient IoT devices will be activated by the trigger signal and respond with their Ambient IoT device IDs to Abby's mobile phone. Abby's mobile phone receives these new response signals, and the exhibit information in the application is automatically updated. 
5.X.4
Post-conditions

Thanks to the Ambient IoT service provided by the 5G system, Abby can better enjoy her museum trip.
5.X.5
Existing features partly or fully covering the use case functionality
None.
5.X.6
Potential New Requirements needed to support the use case of museum guide
5.X.6.1 Service requirements for use of devices for museum guide
[PR.5.X.6.1-001] The 5G system shall support to authorize a UE to perform Ambient IoT communication services with specific Ambient IoT devices.

[PR.5.X.6.1-002] The 5G system shall be able to support to authorize a UE to perform Ambient IoT ranging services with specific Ambient IoT devices.

[PR.5.X.6.1-003] The 5G system shall support to authorize a UE to obtain device identity information of an Ambient IoT device.
[PR.5.X.6.1-004] The 5G system shall be able to expose the identities and ranging results of Ambient IoT devices to a trusted third party. 

[PR. 5.X.6.1-005] The 5G system shall be able to support an Ambient IoT device to authenticate a UE triggering Ambient IoT services.

[PR. 5.X.6.1-006] The 5G system shall be able to support a UE to verify an Ambient IoT device’s identity.
[PR. 5.X.6.1-007] The 5G system shall be able to support suitable security mechanisms for Ambient IoT devices, including encryption and data integrity.
[PR. 5.X.6.1-008] The 5G system shall support energy-efficient communication mechanisms for Ambient IoT devices (i.e., minimizing the device communication power consumption).
5.X.6.2 KPIs for the use of Ambient IoT devices for museum guide
[PR.5.X.6.2-001] The 5G system shall be able to provide Ambient IoT service with the following KPIs:
Table 5.X.6.2-1 Ambient IoT service KPI for museum guide
	Scenario
	Ambient IoT communication service latency
	Ambient IoT service availability
	Payload

Size (UL)

(NOTE 1)
	User-experienced data rate
	communication range
	Ranging accuracy
	Device speed
	Device density

	Museum guide (indoor)
	[2] s
	99.9%
	[96] bits


	[< 1 kbit/s]
	[30] m
	 [3] m, 90% availability
	[3] km/h
	[< 10,000 /km2]

	NOTE 1: The payload includes Ambient IoT device information, e.g., Ambient IoT device ID.


