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Abstract of the contribution: A new solution for key issue #3 is proposed to address data transfer for Ambient IoT Devices.

1. Discussion
The paper is proposed to address information transfer for Ambient IoT Devices 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.
Functions for Non-IP Data Delivery (NIDD) may be used to handle Mobile Originated (MO) and Mobile Terminated (MT) communication for unstructured data (also referred to as Non-IP). NIDD is handled using an Unstructured PDU session to the NEF. The NEF exposes the NIDD APIs on the N33/Nnef reference point for the data delivery. The NEF also supports distribution of Mobile Terminated messages to a group of UEs based on the NIDD API. This paper proposes to use NIDD function to delivery DT and DO-DTT data between AIoT Devices and AIoT Server; in this solution, AIoT Server acts an AF to interact with NEF with NIDD capability.

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
Table6.0-1: Mapping of Solutions to Key Issues
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* * * * Second Change * * * * 
[bookmark: _Toc500949097][bookmark: _Toc23254041][bookmark: _Toc13110][bookmark: _Toc22214908][bookmark: _Toc148590872]6.X	Solution #X: AIoT Device Data Transfer Based on NIDD
[bookmark: _Toc8365][bookmark: _Toc500949099][bookmark: _Toc23254042][bookmark: _Toc22214909][bookmark: _Toc148590873]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]Functions for NIDD may be used to handle Mobile Originated (MO) and Mobile Terminated (MT) communication for unstructured data (also referred to as Non-IP). NIDD is handled using an Unstructured PDU session to the NEF. The NEF exposes the NIDD APIs on the N33/Nnef reference point for the data delivery. The NEF also supports distribution of Mobile Terminated messages to a group of UEs based on the NIDD API. It is proposed to use NIDD function to delivery DT and DO-DTT data between AIoT Device and AIoT Server; in this solution, AIoT Server acts an AF to interact with NEF with NIDD capability.

6.X.2	Architecture for AIoT Device Data Transfer Based on NIDD
Figure 6.X.2-1 depicts architecture for AIoT Device data transfer based on NIDD.


Figure 6.X.2-1 Architecture for AIoT Device Data Transfer Based on NIDD
The DT data transfer is triggered by AIoT Server, the transfer path will pass through NEF, SMF, AMF, and NG-RAN, to AIoT Device. The detailed procedure is described in clause 6.X.3.1.
The DO-DTT data transfer is sent from AIoT Device which is triggered by the device terminated traffic or signalling, the transfer path will pass through NG-RAN, AMF, SMF, and NEF, to AIoT Server. The detailed procedure is described in clause 6.X.3.2.
To delivery DT data for a group of AIoT Devices, NEF will interact with UDM to fetch each AIoT Device ID in the group and use DT data transfer procedure for each AIoT Device. The detailed procedure is described in clause 6.X.3.3.
For AIoT services: the 'Command/Write' service uses the DT data transfer procedure; the 'Inventory' and 'Read' services use the combination of DT and DO-DTT data transfer procedures.

[bookmark: _Toc25864][bookmark: _Toc23254043][bookmark: _Toc148590874]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc22214911][bookmark: _Toc510604409]6.X.3.1	DT Data Transfer for Ambient IoT Devices
Figure 6.X.3.1-1 depicts a flow diagram for DT data transfer for Ambient IoT Devices based on NIDD.

 
Figure 6.X.3.1-1 DT data transfer for Ambient IoT Devices
The steps in the data transfer procedure are as follows:
1. The AIoT Server sends a Nnef_NIDD_Delivery Request message to the NEF; the message includes DT data oriented to AIoT Device.
2. The NEF forwards the DT data to the SMF using Nsmf_NIDD_Delivery Request.
3. The SMF forwards the DT data and the PDU session ID to the AMF using the Namf_Communication_N1N2MessageTransfer service operation.
4. The AMF sends a paging message to the AIoT Device via NG-RAN.
5. The AIoT Device performs RRC Connection Establishment with the NG-RAN.
6. The NG-RAN responds to the AMF to notify the RRC connection with AIoT Device is established.
7. The AMF sends the downlink NAS message to the NG-RAN; the NAS message includes DT data and PDU session ID.
8. The NG-RAN delivers the NAS message over RRC to the AIoT Device; the NAS message includes DT data and PDU session ID.
9. The AMF informs the SMF that DT data has been forwarded using Namf_Communication_N1N2Message Transfer Response.
10. The SMF indicates to the NEF that the DT data has been forwarded using Nsmf_NIDD_Delivery Response.
11. The NEF sends a Nnef_NIDD_Delivery Response to the AF.
6.X.3.2	DO Data Transfer for Ambient IoT Devices
Figure 6.X.3.2-1 depicts a flow diagram for DO data transfer for Ambient IoT Devices based on NIDD.


Figure 6.X.3.2-1 DO data transfer for Ambient IoT Devices
The steps in the data transfer procedure are as follows:
0. [Conditional] The AIoT Device receives DTT message from AIoT Server which triggers the further uplink DO messages.
1. The AIoT Device establishes an RRC connection and/or sends a NAS message; the NAS message includes DO data and PDU session ID.
2. The NG-RAN forwards the NAS message to the AMF using the Initial NAS message procedure or using the Uplink NAS transport procedure; the NAS message includes DO data and PDU session ID.
3. The AMF determines the SMF handling the PDU session based on the PDU session ID contained in the NAS message and passes the DO data and the PDU Session ID to the SMF by invoking Nsmf_PDUSession_SendMOData service operation.
4. The SMF sends the Nnef_SMContext_Delivery Request message to the NEF; the message includes DO data and PDU session ID.
5. The NEF sends the DT data to the AF using Nnef_NIDD_DeliveryNotify Request message.
6. The AF responds to the NEF with a Nnef_NIDD_DeliveryNotify Response.
7. The NEF sends Nnef_SMContext_Delivery Response to the SMF.
6.X.3.3	DT Data Transfer for a Group of Ambient IoT Devices
Figure 6.X.3.3-1 depicts a flow diagram for DT data transfer for a group of Ambient IoT Devices based on NIDD.

 
Figure 6.X.3.3-1 DT data transfer for a group of Ambient IoT Devices
The steps in the data transfer procedure are as follows:
1. The AF sends a Nnef_NIDD_Delivery Request (Group Identifier, DT data) message to the NEF.
2. The NEF sends a Nnef_NIDD_Delivery Response to AF to acknowledge the acceptance of the Group NIDD delivery request.
3. The NEF interacts with the UDM to fetch the group member information (Ambient IoT Device IDs) based on Group Identifier.
4. The NEF uses the DT data transfer for Ambient IoT Devices procedure that is specified in clause 6.X.3.1 to send the DT data to each AIoT Device in the group.
5. The NEF sends aggregated response in Nnef_NIDD_GroupDeliveryNotify message to the AF.

[bookmark: _Toc23254044][bookmark: _Toc16419][bookmark: _Toc148590875]6.X.4	Impacts on Existing Nodes and Functionality
NG-RAN, AMF, SMF, NEF:
-	Support receiving and forwarding DT/DO data between AIoT Device and AIoT Server based on NIDD.
UDM:
-	Support AIoT Device group management.
Editor's Note:  Additional impacts are FFS.
* * * * End of Changes * * * * 
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