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Abstract: This document proposes a new use case on Ambient IoT for self-service library.
************ Start of Change (all new text) ***************
5.X
Use Case on Ambient IoT for Self-service Library
5.X.1
Description

Sometimes people need to borrow books from the library for information, and it often takes a lot of time to find the books in the library. This is because sometimes the library management system shows that the book is still in the library, but the book is placed in the wrong place, which makes the user have to spend extra time to find the book. For library managers, it is usually difficult to find such problems without checking each book.
Ambient IoT devices are a promising solution for borrowing and returning books as well as searching for books. The 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. Benefiting from the small size of Ambient IoT devices, they can be attached to the cover, title page, or other parts of the books.
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Figure 5.X.1-1: Ambient IoT for self-service library
5.X.2
Pre-conditions

Mia intends to borrow a book from the self-service library. She subscribes to the self-service of the library on her mobile phone and her mobile phone also supports communication and ranging operations with Ambient IoT devices.

In self-service library, each book is attached with an Ambient IoT device. The Ambient IoT devices can harvest energy from the environment through radio waves, vibration, light, etc. The Ambient IoT devices also support ranging operations.
The location of each Ambient IoT can be measured and calculated with the help of the 5G network, and the results are uploaded to the application server in advance. 
In a library, there may be a large number of books all placed in close proximity. It may be difficult to find the book immediately only using the location information of the Ambient IoT on the book measured by the 5G network. In order to get a more accurate location estimate of the book, the self-service application also supports obtaining another location estimation of the Ambient IoT device through ranging operations with users’ intelligent devices such as mobile phones and the Ambient IoT devices attached to the books. By merging the ranging results and the location information of the Ambient IoT device, a more accurate location estimation can be provided to help the readers to find the books.
The library has public or private 5G network coverage to provide services with support for a large number of Ambient IoT devices and the Ambient IoT devices can interact with the 5G system.
5.X.3
Service Flows

1. Mia goes to the library and opens the self-service application on her mobile phone to look for some books. After some searching, Mia finally finds the book she wants and its location.
2. Mia arrives at the location as described in the application, but she cannot find the book. The self-service application also supports obtaining another location estimate of the Ambient IoT device through ranging operations with users’ intelligent devices. She taps the "Book Search" button in the application, and her mobile phone sends a ranging request to the application server with the help of the 5G network.

3. After authorization, the ranging operation between Mia’s mobile phone and the Ambient IoT device is enabled.
4. Mia’s mobile phone starts ranging with the Ambient IoT attached to the book. Her mobile is capable of location calculation so her mobile phone uploads the ranging results to the application server.
5. The application server can merge the ranging result with the location information of Ambient IoT and Mia’s mobile phone and a more accurate location estimation can be derived.
6. Mia can see the merged location in the self-service application. Using the merged location information, Mia successfully finds the book she wants. She confirms that she find the book and borrows it in the self-service application.  

7. The ranging operation between Mia’s mobile phone and the Ambient IoT device is disabled.
5.X.4
Post-conditions

With the support of the 5G network and Ambient IoT devices, Mia successfully borrowed the book she wants.
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 Self-service Library 
[PR.5.X.6-1] The 5G system shall be able to authorize a UE to perform Ambient IoT ranging with specific Ambient IoT devices.
[PR 5.X.6-2] The 5G system shall be able to enable or disable ranging operations between UE and Ambient IoT devices.
[PR 5.X.6-3] The 5G system shall be able to expose the identities and ranging results of Ambient IoT devices to a trusted third party.
