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1	Introduction
In TR 23.700-13, SA2 has identified 3 key issues and listed several solutions, in which Command procedure and context management over CN-RAN interface are also addressed. In this contribution, we will discuss the signaling and procedures for CN-RAN interface to support these aspects, by taking SA2 solutions and RAN2 progress into account.
2	Discussion
0. Command refers to an instruction sent to an Ambient IoT Device, i.e., read, write and disable commands. Based on the discussion in all groups, there is a common understanding that the content of commands and related response are transparent to the AIoT RAN node and UE Reader. From RAN3 perspective, similar to NGAP DL NAS Transport and UL NAS Transport procedures, we need to introduce DL Command Transport procedure and UL Command Transport procedure to transmit the DL/UL Commands.
0. Proposal 1: Introduce XXAP DL Command Transport procedure and UL Command Transport procedure to transmit the DL/UL Commands over XX interface.
Regarding whether the AIoT RAN node and UE Reader needs to be aware of different commands, in SA2 solutions and RAN3 contributions submitted last meeting, some companies have mentioned that by perceiving different commands, the RAN node can allocate proper data message size for an AIoT device for the transmission of command response, e.g., for write operation, the response data size will be quite small, which is a kind of ACK of the write command. 
Proposal 2: The DL COMMAND TRANSPORT message may include the command type (read, write, disable).
We all know that the network has to first perform “paging” over AIoT radio, and then the device sends its device ID to the network, the network sends command data to the device.
For command write and disable, in our view, the network should send DL data to the device after the security checking (authentication/validation) at CN. Therefore, the following overall procedure should be considered as a basic solution to enable command operation. 


Figure 1. Command transmission after Inventory procedure 
Proposal 3. Support Command Transmission after Inventory procedure as the basic solution for command operation.
As shown in the Figure 1, in the Inventory Request, a Command Indication is provided to the AIoT RAN node, upon receiving such indication, the AIoT RAN node can allocate RAN Device XXAP ID for the device in the Inventory Report, and it will be used in all the subsequent DL/UL Command Transport for that device. On the other hand, if it is pure inventory procedure (no subsequent command), the AIoT RAN node can trigger another device to access the AIoT RAN node after receiving a device ID from the first device. If there is a command procedure after the inventory procedure, by obtaining the “inventory+command” indication, the AIoT RAN node will wait for the following command for the first device after send the device ID to the AIoT-aware CN node.
Proposal 4. CN indicates whether there is command transmission after inventory in the Inventory Request.
Proposal 5. When there is command transmission after inventory, the AIoT RAN node allocates “RAN Device XXAP ID” and include it in the Inventory Report towards the CN, to establish the XXAP device association.
Proposa 6. When there is command transmission after inventory, “RAN/CN Device XXAP ID pair” will be used in all the DL/UL Command Transport procedures for that device.

On the other hand, as a potential optimization method for command procedure, similar as the device ID report in inventory procedure, CN provides Device ID and Command (e.g., Read command) within the Inventory Request, the following procedure can be used:



Figure 2. Read Command during Inventory procedure 

Note that the optimization over AIoT radio (e.g., whether the Read command can be transmitted in step 3, skip step 5, and combine step 4 and 6) is up to RAN2 decision.
Note that whether the Read command can be transmitted in step 1 and step 3 are subject to SA2/SA3.
Proposal 7. Assuming support Read Command during Inventory procedure over XX interface, as the optimization solution for command operation, feasibility subject to SA2/SA3 discussion.
3		Conclusion
In this contribution, we discussed the potential impacts on signaling and procedures over CN-RAN interface for Ambient IoT Command operation. And we have the following proposals:
0. Proposal 1: Introduce XXAP DL Command Transport procedure and UL Command Transport procedure to transmit the DL/UL Commands over XX interface.
Proposal 2: The DL COMMAND TRANSPORT message may include the command type (read, write, disable).
Proposal 3. Support Command Transmission after Inventory procedure as the basic solution for command operation.
Proposal 4. CN indicates whether there is command transmission after inventory in the Inventory Request.
Proposal 5. When there is command transmission after inventory, the AIoT RAN node allocates “RAN Device XXAP ID” and include it in the Inventory Report towards the CN, to establish the XXAP device association.
Proposa 6. When there is command transmission after inventory, “RAN/CN Device XXAP ID pair” will be used in all the DL/UL Command Transport procedures for that device.
Proposal 7. Assuming support Read Command during Inventory procedure over XX interface, as the optimization solution for command operation, feasibility subject to SA2/SA3 discussion.
The corresponding TP to TR 38.769 is provided in section 5. 
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----------------Start of the First Change----------------
[bookmark: definitions][bookmark: _Toc160111600]6.3	Impacts on CN-RAN interface
Editor’s note: Corresponds to the first RAN3 objective in the SID, to identify necessary impacts on signaling and procedures for CN-RAN interface.
6.3.a	Device context management
An AIoT RAN node device context is a block of information in an AIoT RAN node associated to one AIoT device. It includes at least the AIoT device association, the identities of the AIoT device-associated logical connection shall be included. 
6.3.b	Command in Topology 1
The Command operation enables the network to send instruction to an Ambient IoT Device i.e., read, write and disable. 
Figure 6.3.b-1 illustrates the basic solution for command operation, i.e., Command Transmission is performed after Inventory procedure.


Figure 6.3.b-1. Command transmission after Inventory procedure 
1.	AIoT-aware CN node triggers Inventory Request with AIoT Device ID towards the relavent AIoT RAN node, and indicates that there will be command transmission for the device. 
2.	The AIoT RAN node sends Inventory Response to the CN.
3.	The AIoT RAN node triggers Paging over radio.
NOTE: step 2 and step 3 may happen in parallel.
4.	The AIoT device1 performs random access and provides UL Data (Device ID1) to the AIoT RAN node.
5.	The AIoT RAN node sends the Inventory Report towards the CN with the UL Data (Device ID) received in step4. Based on the command indication received in step1, the AIoT RAN node allocates RAN Device XXAP ID for the device, and include it in the Inventory Report.
6.	The AIoT-aware CN node triggers DL Command Transport towards the AIoT RAN node. The AIoT-aware CN node allocates CN Device XXAP ID for the device, and provide the RAN/CN Device XXAP ID pair and the DL Data towards the AIoT RAN node, a command type may also be provided.
7.	The AIoT RAN node transmits the DL Data towards the AIoT Device.
8.	The AIoT Device transmits the UL Data towards the AIoT RAN node.
9.	The AIoT RAN node triggers UL Command Transport towards the AIoT-aware CN node, including the RAN/CN Device XXAP ID pair and the UL Data.

Figure 6.3.b-2 illustrates an optimized solution for Read Command, i.e., Read Command during Inventory procedure.


Figure 6.3.b-2. Read Command during Inventory procedure 
Editor’s Note: whether the Read Command can be transmitted in step 1 and step 3 are subject to SA2/SA3.
1.	AIoT-aware CN node triggers Inventory Request with AIoT Device ID towards the relavent AIoT RAN node, and provides DL Data which contains Read command. 
2.	The AIoT RAN node sends Inventory Response to the CN.
3~6.	The AIoT RAN node triggers Paging over radio, receives Device ID from Device, sends DL Data (Read Command) towards the Device, and receives UL Data (Read Data) from the Device.
Editor’s Note: the optimization over AIoT radio (e.g., whether the Read command can be transmitted in step 3, skip step 5, and combine step 4 and 6) is up to RAN2 decision.
7.	The AIoT RAN node sends the Inventory Report towards the CN with the UL Data (Device ID and Read data) received in step4.

----------------End of the Changes----------------
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