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1 Introduction
In last RAN2 meeting, the following agreements were reached:
	1. Unless explicitly stated all agreements apply to all device types and for both topologies.  
2. From RAN2 perspective, the aim is that the design on the interface between reader and A-IoT device is common for topology 1 and topology 2.  
3. RAN2 will support two use cases, “inventory” and “command”.  The definition, detailed wording is FFS

4. Baseline procedure:

Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond; Details FFS

Step B: Triggered device(s) performs the random access-like procedure, if needed; Details FFS

Step C: The device may perform the data communication with the reader as needed,: Details FFS
5. We will study the support of both “inventory” and “command” in the same procedure.  

6. FFS if Initial Trigger Message can also include “command”.  

7. RAN2 will continue the study of ambient IoT assuming no support of AS security until SA3 provides further input.


In this contribution, we will further address the baseline procedures for AIoT. 

2 Discussion
2.1. Inventory procedure
Based on the service request from the core network, the inventory procedure is triggered by the initial trigger message from the reader. After that, the device(s) satisfying the inventory criteria will response via initiating the random access-like procedure. If multiple devices are inventoried, the collision among devices may occur. Thus, 4-step RA-like procedure can be used to complete the inventory procedure, i.e.,
· Step 0: the reader sends the initial trigger message based on the service request from core network

· Step 1: the device satisfied the inventory criteria sends Msg1 at the selected access occasion. Msg1 may contain the temporary ID information of the device

· Step 2: the reader responses with Msg 2 which contains the information received from Msg1

· Step 3: the device sends Msg3 to the reader by containing additional information, e.g., permanent device ID
· Step 4 (optional): the reader responses with Msg4, which provides ACK to Msg3. 
The above 5-step procedure can be considered as the baseline inventory procedure. In practice, one inventory procedure may be used to inventory multiple devices. If only one initial trigger message is sent out, it is not guaranteed that all devices can receive it. Thus, it is beneficial to send multiple initial trigger messages. After each initial trigger message, the reader can wait for a period to obtain the device’s response (4-step RA-like procedure). Depending on the number of inventoried devices, the following two options can be considered:

· Option 1: Multiple devices are inventoried after sending one initial trigger message
This option is beneficial for the case with large number of devices so that the reader needn’t frequently send the initial trigger message. 
· Option 2: Only one device is inventoried after sending one initial trigger message
This option is beneficial for the case with small number of devices so that each device can use dedicated resource for access. This option can avoid the collision among devices, and the resource can be efficiently utilized. 
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Fig. 1 Inventory procedure
In our understanding, the reader can freely choose between option 1 and option 2. Moreover, the time gap between two initial trigger message is variable, which is determined by the number of devices inventoried by each initial trigger message. Meanwhile, the reader can also determine the number of initial trigger message sent by the reader. 
Proposal 1: during the inventory procedure, the reader may send multiple initial trigger messages. After each initial trigger message, at least one device is to be inventoried with the following steps:

· Step 0: Initial trigger message

· Steps 1~4: 4-step RA-like procedure, which may be repeated among different devices
2.2. Command procedure
After identifying the device, the reader can trigger the command procedure based on core network signaling. The baseline procedure contains two steps, as shown in Fig. 2:

Step 1: the reader sends the command message to the device

Step 2: the devices response the command  

Such command procedure can be performed device by device, i.e., each command message is referring to one device only. 
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Fig. 2 Command procedure
Proposal 2: the baseline command procedure for one device contains the following steps:
· Step 1: the reader sends the command message to the device
· Step 2: the devices response the command
On the other hand, if the number of devices are large, one command message can be used to trigger the response of multiple devices, as shown in Fig. 3. Two options can be considered:
· Option 1: command response via dedicated resource

In this option, after one command message, multiple devices send the command response one by one based on the assigned resource. To avoid the collision, the reader can assign the dedicated resource for each device. This option is applicable for the case that the number of devices responding the command message is not large so that the command message can contain the resource allocation of multiple devices 
· Option 2: command response after 2-step RA-like procedure

In this option, before sending command response, each device will trigger a 2-step RA-like procedure, which is used to avoid the collision among devices. This option is applicable for the case that the number of devices responding the command message is large. So, the command message can contain the information for the resource allocation used by the random access for each device.  
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Fig. 3 one command message with multiple response messages
Proposal 3: RAN2 to discuss whether to support one command message containing command for multiple devices. 

2.3. Inventory + Command procedure
The above inventory and command procedure can be performed together. Depending on the number device for each procedure, two options can be considered, as shown in Fig. 4:

· Option 1: inventory multiple devices followed by command(s) for multiple device

In this option, the inventory and command procedure are separately implemented. At the first, the reader inventories the devices as much as possible. After identifying multiple devices, the reader can send command to the devices. Such command can be used for one device or multiple devices. 
· Option 2: inventory one device followed by the command

In this option, after the inventory of one device, the reader can send the command to the device immediately. Furthermore, in this option, for each device, step 4 in inventory procedure can contain the command message to the device. 
In our understanding, both options can be supported, and which one is selected is up to reader’s implementation. 
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Fig. 4 Inventory + command procedure

Proposal 4: RAN2 is kindly asked to discuss how to support the inventory + command procedure
Conclusion
In this contribution, we address the baseline procedures for the AIoT, and have the following proposals:
Proposal 1: during the inventory procedure, the reader may send multiple initial trigger messages. After each initial trigger message, at least one device is to be inventoried with the following steps:

· Step 0: Initial trigger message

· Steps 1~4: 4-step RA-like procedure, which may be repeated among different devices
Proposal 2: the baseline command procedure for one device contains the following steps:

· Step 1: the reader sends the command message to the device
· Step 2: the devices response the command
Proposal 3: RAN2 to discuss whether to support one command message containing command for multiple devices. 

Proposal 4: RAN2 is kindly asked to discuss how to support the inventory + command procedure.
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