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Abstract of the contribution: The paper adds new solution for key issue of supporting DO-A capable AIoT devices in TR 23.700-30.

1. Discussion
In TR 23.700-30, the following key issue is to be studied:
[bookmark: _Toc197067442][bookmark: _Toc207771785][bookmark: _Toc197067451]5.2	Key Issue #2: Support of DO-A Capable AIoT Devices
This key issue will study the system architecture to support DO-A capable Ambient IoT Devices in Topology 1 and Topology 2.
The following aspects will be studied:
-	How the AIoT Device informs the network of its presence autonomously (e.g., an AIoT Device initiated registration-like procedure) and what are the triggers for the DO-A capable device to inform the network of its presence.
-	Whether and how to consider power consumption of DO-A Capable AIoT Devices.
-	How an AIoT Device sends data to the AIOTF autonomously.
-	Support for routing the data received by AIOTF from an AIoT Device to an AF.
-	Whether and how to enhance the Inventory and Command procedures defined in TS 23.369 [3] to support DO-A capable AIoT Devices.
-	Naiotf, Namf and Nnef interface enhancements to support DO-A capable AIoT Device.
NOTE 1:	The conclusions from Key Issue #1 are the basis for supporting DO-A capable AIoT Devices in topology 2 in this key issue.
NOTE 2:	Coordination with RAN WGs is required.

The paper addresses the key issue of supporting DO-A capable AIoT Devices.
The solution defines two types of DO-A messages sent from the AIoT Device: 
· Initiating message which is used to determine the serving AIOTF for the AIoT Device
· Data transfer message which is used to transfer AIoT data from the AIoT Device to the AF through the core network.
This solution also proposes call flows for initiating message and DO-A data transfer message. In addition, an AF subscription procedure is provided so that the AF can subscribe the AIoT data from a specific AIOT Device.

2. Proposal
It is proposed to capture the following changes into TR 23.700-30.

* * * * Start of Changes * * * * 
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc153792592][bookmark: _Toc153792677][bookmark: _Toc207771787][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second Change (All new text) * * * * 
[bookmark: _Toc207771803][bookmark: _Toc326248711][bookmark: _Toc22214911][bookmark: _Toc510604409]6.X	Solution #X: Service Procedure for DO-A Capable AIoT Devices
[bookmark: _Toc207771804]6.X.0	High-level solution Principles
This solution addresses Key Issue #2 "Support of DO-A Capable AIoT Devices", especially the following aspects:
-	How the AIoT Device informs the network of its presence autonomously (e.g., an AIoT Device initiated registration-like procedure) and what are the triggers for the DO-A capable device to inform the network of its presence.
-	How an AIoT Device sends data to the AIOTF autonomously.
-	Support for routing the data received by AIOTF from an AIoT Device to an AF.
The solution defines two types of DO-A messages sent from the AIoT Device: one is initiating message which is used to determine the serving AIOTF for the AIoT Device; another is DO-A data transfer message which is used to transfer AIoT data from the AIoT Device to the AF through the core network.
This solution also proposes call flows for initiating message and DO-A data transfer message. In addition, an AF subscription procedure is provided so that the AF can subscribe the AIoT data from a specific AIOT Device.
[bookmark: _Toc207771805]6.X.1	Description
The Ambient IoT devices of type 2b/c may initiate communication independently with DO-A traffic. This solution is applicable to both the Direct Connectivity and the Indirect Connectivity architectures for Topology 1.
[bookmark: _Toc207771806]The principles of this solution are as follows:
-	Two types of DO-A messages sent from the AIoT Device: one is initiating message which is used to determine the serving AIOTF for the AIoT Device; another is DO-A data transfer message which is used to transfer AIoT data from the AIoT Device.
-	The procedure for initiating message to determine the serving AIOTF for the AIoT Device is proposed.
-	The procedure for DO-A data transfer frjom the AIoT Device is proposed.
-	The procedure for AF subscription for the AIoT data from a specific AIoT Device is proposed.
-	The ADM is used to store the serving AIOTF for the AIoT Device and the subscription relationship between the AIoT Device and the AF.
-	The AIOTF stores the subscription relationship between the AIoT Device and the AF and sends the AIoT data received from the AIoT Device to the AF via the NEF.
6.X.2	Procedures
[bookmark: _Toc207771807]6.X.2.1	Initiating message and data transfer procedure


 

Figure 6.X.2.1-1: Initiating message and data transfer procedure
0.	The AIoT Device decides to trigger an initiating message based on some conditions, e.g. the AIoT Device needs to report AIoT data such as sensing data detected, the time for periodic reporting arrives, or the AIoT Device moves to a new position. In this stage the AIoT Device has no serving AIOTF available.
Editor’s note:	Whether using registration like procedure instead of this initiating message procedure is FSS.
1.	The AIoT Device sends the initiating message to the NG-RAN. The initiating message includes the AIoT Device ID information, optional pending data transfer indication.
2.	The NG-RAN selects the serving AIOTF for the AIoT Device, taking into account the Device ID information, the PLMN ID and NID, and/or the AIoT area which this AIoT Device belongs to.
3.	The NG-RAN sends the initiating message to the selected AIOTF directly (for direct connectivity option) or via an AMF (for indirect connectivity option); the initiating message includes the AIoT Device ID information.
4.	The AIOTF discovers the serving ADM and interacts with the ADM to fetch the subscription information and may create or update the AIoT Device information stored in the ADM.
5.	The ADM stores updates the AIoT Device information and the Device’s serving AIOTF information.
6.	The AIOTF sends the initiating message response with the serving AIOTF ID to the NG-RAN directly or via the AMF.
Editor’s note:	The form of AIoT Device or Temporary ID used in the initiating request/response message is FSS.
7.	The NG-RAN sends the initiating message response with the serving AIOTF ID to the AIoT Device. The AIoT Device stores the serving AIOTF ID
8.	The AF may subscribe the AIoT data of a specific AIoT device; the subscription procedure is specified in clause 6.X.2.2.
98.	The AIoT Device decides to trigger an AIoT data transfer message when the AIoT Device needs to report AIoT data such as sensing data detected, or the time for periodic reporting arrives.
109.	The AIoT Device sends the data transfer message to the NG-RAN. The data transfer message includes the AIoT Device ID information, the AIoT data, and its serving AIOTF ID.
1110.	The NG-RAN sends the data transfer message to the indicated AIOTF.
11.	The AIOTF sends the data transfer message response to the AIoT Device through NG-RAN.
12.	The AIOTF finds the AF subscribing to the AIoT data of the AIoT Device, and then transmits the data transfer message to the NEF which serves the AF. The AF subscribing procedure is described in clause 6.X.2.2.
[bookmark: _GoBack]NOTE: The ADM may store the information of the subscription relationship between an AF and the AIoT Device; in this case, the AIOTF interacts with the ADM to fetch this subscription information.
13.	The NEF transmits the data transfer message to the AF.
14.	The AF may send back the data transfer message response to the NG-RANAIOTF through the NEF and the AIOTF.
15.	The NG-RAN sends the data transfer message response to the AIoT Device.
[bookmark: _Toc207771808]6.X.2.2	AF subscription procedure


Figure 6.X.2.2-1: AF subscription procedure
1.	If an AF decides to subscribe the AIoT data from a specific AIoT Device, the AF sends a subscription request to the NEF. The subscription request includes the AIoT Device ID, AF ID.
2.	The NEF discovers an ADM based on the AIoT Device ID and interacts with the selected ADM to fetch the serving AIOTF for this AIoT Device.
NOTE: The ADM may store the information of the subscription relationship between the AF and the AIoT Device.
3.	The NEF transmits the subscription request to the AIOTF serving the AIoT Device. The subscription request includes the AIoT Device ID, AF ID.
4.	The AIOTF stores the information of the subscription relationship between the AF and the AIoT Device.
5.	The AIOTF sends the subscription response to the NEF to indicate the subscription request successes or fails.
6.	The NEF transmits the subscription response the AF.
[bookmark: _Toc207771809]6.X.3	Impacts on Services, Entities and Interfaces
AIOTF:
-	Handle the AIoT data of AIoT Devices.
-	Interact with the ADM to store the AIoT Device information.
-	Store the subscription information.
NG-RAN:
-	Select the AIoTF serving the AIoT Device.
-	Route the messages between the AIoT Device and the AIOTF.
ADM:
-	Store the AIoT Device information.
-	Optionally store the subscription information.
AIoT Device:
-	Send DO-A initiating messages.
-	Send DO-A data transfer messages.
NEF:
-	Route the messages between the AF and the AIOTF

* * * * End of Changes * * * * 
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