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Abstract of the contribution: A new solution for key issue #3 is proposed to store and use Device-Reader binding information in the Ambient IoT services to accelerate the locating of devices.

1. Discussion
The paper is proposed to store and use Device-Reader binding information for Ambient IoT services in the Key Issue #3:
The key issue will study the following aspects:
-	Study how to support information transfer for Ambient IoT services and related system functionality, including the information transfer for an Ambient IoT device and for a group of Ambient IoT Devices.
NOTE:	including whether there is a need to support session based transfer between Ambient IoT Device and the network considering the device types and capabilities.
-	Study which of the enabled Ambient IoT services are exposed to AF and how, e.g. for the case AF requests Ambient IoT service for an Ambient IoT Device and for a group of Ambient IoT Devices.
When deploying Ambient IoT infrastructure, there may be many readers which serve billions of devices. It is difficult to send service request to a specific device if the reader serving the device is unknown. For some types of devices, they will not move frequently which means their position are generally static. On the other hand, the RAN readers and some kind of fixed UE readers also have static positions. If the network stores the binding information between devices and their serving readers, it will accelerate the locating of the devices by using the binding information.
This solution applies for both Topology 1 in which RAN acts as a reader and Topology 2 in which an intermediate node UE acts as a reader. For Topology 1, the Device-Reader binding information includes Device ID and the identity of RAN serving the device; for Topology 2, the Device-Reader binding information includes Device ID and the UE ID which serves the device.

2. Proposal
It is proposed to capture the following changes into TR 23.700-13.

* * * * Start of Changes * * * * 
[bookmark: _Toc22214907][bookmark: _Toc22950][bookmark: _Toc23254040][bookmark: _Toc148590871]6.0	Mapping of Solutions to Key Issues
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* * * * Second Change * * * * 
[bookmark: _Toc500949097][bookmark: _Toc23254041][bookmark: _Toc13110][bookmark: _Toc22214908][bookmark: _Toc148590872]6.X	Device-Reader Binding Information
[bookmark: _Toc8365][bookmark: _Toc500949099][bookmark: _Toc23254042][bookmark: _Toc22214909][bookmark: _Toc148590873]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]The network stores the binding information between devices and their serving readers. For Topology 1 in which RAN acts as a reader, the Device-Reader binding information includes Device ID and the identity of RAN serving the device; for Topology 2 in which an intermediate node UE acts as a reader, the Device-Reader binding information includes Device ID and the UE ID which serves the device. The binding information can be obtained during the initial inventory process and updated when the reader serving the device changes.
For the following Ambient IoT services such as Command, Read, Write and Disable after the initial inventory process, the AIoTMF can use the Device-Reader binding information to identify the readers serving the devices and accelerate the locating of the devices.
In this solution, a new network function AIoTMF or enhanced AMF is used to operate Ambient IoT services and to handle Device-Reader binding information.

[bookmark: _Toc25864][bookmark: _Toc23254043][bookmark: _Toc148590874]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc22214911][bookmark: _Toc510604409]6.X.2.1	Device-Reader Binding Information Storage
Figure 6.X.2.1-1 depicts a flow diagram for Device-Reader binding information acquirement and storage.

  
Figure 6.X.2.1-1 Device-Reader binding information storage
The steps in the Device-Reader binding information storage procedure are as follows:
1. AIoT AF initiates inventory service to NEF. The inventory request includes the area information or device information.
2. NEF discovers the AIoTMF/AMF from NRF.
NOTE:	It is assumed AIoTMF/AMF has already registers its information and coverage area into NRF.
3. NEF sends inventory request to AIoTMF/AMF. If the request from AIoT AF includes device information, NEF may translate it to Device ID.
4. AIoTMF/AMF discovers destination readers based on area information or device information received in inventory request. The readers could be RANs for Topology 1 and UEs for Topology.
5. AIoTMF/AMF sends inventory request to readers. The readers could be either RANs or UEs.
6. Readers proceed inventory with the devices within its coverage area.
7. Readers send back the inventory result when finishing the inventory process with multiple devices.
8. AIoTMF/AMF caches the Device-Reader binding information according to the inventory result from readers. This cache information could be used in the future Ambient IoT services then there is no need to interact with UDM.
9. AIoTMF/AMF stores the Device-Reader binding information into UDM.
10~11. AIoTMF/AMF sends back the inventory result to AIoT AF through NEF.

6.X.2.2	Device-Reader Binding Information Usage
Figure 6.X.2.2-1 depicts a flow diagram regarding the usage of Device-Reader binding information.

   
Figure 6.X.2.2-1 Device-Reader binding information usage
The steps in the Device-Reader binding information usage procedure are as follows:
1. AIoT AF sends Ambient IoT service request to NEF; the service could be Command, Read, Write and Disable operations. The service request includes the device information and other service related data.
2. NEF discovers the AIoTMF/AMF from NRF.
3. NEF sends the service request to AIoTMF/AMF.
4. AIoTMF/AMF identifies destination reader based on device information and cached Device-Reader binding information if it exists in AIoTMF/AMF; or interacts with UDM to fetch the binding information.
5. AIoTMF/AMF sends the service request to the identified reader. The reader could be either RAN or UE serving the specific device oriented in the service request.
NOTE:	If in step. 4 the binding information is not obtained or in step. 5 the service request is not successfully sent to the reader, a new inventory is operated to identify the reader serving the device and this new binding information needs to be cached in AIoTMF/AMF or stored into UDM.
6. The reader proceeds the requested service with the device.
7. The reader sends back the service operation result.
8~9. AIoTMF/AMF sends back the service operation result to AIoT AF through NEF.

[bookmark: _Toc23254044][bookmark: _Toc16419][bookmark: _Toc148590875]6.X.4	Impacts on Existing Nodes and Functionality
Editor's note:	This clause captures impacts on existing services, entities and interfaces.

* * * * End of Changes * * * * 
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