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1. Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]According to the objective specified in the study item New SID [1], RAN2 needs to study and decide whether Paging is needed for an Ambient IoT compact protocol stack and lightweight signaling procedure to enable DO-DTT and DT data transmission and study the Paging mechanism for an Ambient IoT, if needed.
At last RAN2 meeting, the following agreements on the Paging for an Ambient IoT are reached [2]:
Agreement
1. Legacy paging message for device will not be supported.  
2. Legacy paging occasion and legacy DRX for the device is not supported.  This doesn’t preclude solutions that address device monitoring (taking into account discussions from RAN1 as well).
3. RAN2 assumes that the device will not support tracking/RAN area update procedure.    
4. For the case of reaching single or group of devices, an identifier may be required to identify the device/group of devices in the trigger message. FFS pending the details from SA2

This contribution will provide more consideration on the Paging for an Ambient IoT.
2. Discussion
At last RAN2 meeting, the baseline procedure for two use cases, “inventory” and “command”, is agreed [2]:
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
The baseline procedure is depicted in the figure below:


Figure: The baseline procedure 
In Step A, based on the service request from the core network, the reader sends the Initial Trigger Message indicating device(s) that need to respond and the details are FFS. This aspect will be discussed in this contribution.
In Step B, triggered device(s) perform the RA-like procedure and the details are FFS. This aspect is discussed in our companion contribution [3].
Regarding the content of the AIoT paging, RAN2 has agreed that an identifier may be required to identify the device/group of devices in the trigger message in the case of reaching single or group of devices. RAN2 will not discuss the details of the identifier until SA2 makes progress.
In addition, the following procedure can be inventory, command, or both. The content in the AIoT paging can be discussed for different cases.
Content for inventory 
As agreed, an identifier is used to identify the device/group of devices, except for the common paging (for reaching all devices). 
For inventory, the Ambient IoT devices will perform initial D2R transmission if it is triggered by the paging message. So, the paging message needs to indicate if A-IoT device(s) should determine the slot/occasion for the initial D2R transmission. Also, parameters used for A-IoT device(s) to determine the slot/occasion should be included in the paging message.
Proposal 1: For inventory, in addition to the optional identifier, Paging for Ambient IoT includes:
· Indication that the Ambient IoT device should determine initial D2R transmission occasion, or Paging type, e.g., for inventory.
· Parameter(s) for the Ambient IoT device(s) to determine initial D2R transmission occasion.
In RFID, Q is indicated for the devices to determine the D2R transmission occasion. RAN1 is studying time and frequency domain multi-access. So, the parameters related to the transmission occasion should be decided by RAN1.
Proposal 1bis: Parameter(s) for the Ambient IoT device(s) to determine initial D2R transmission occasion can be determined by RAN1.
Content for command 
As agreed, an identifier is used to identify the device/group of devices. 
Since there is no conclusion on whether the command can be included in the paging message, the information on whether to monitor or receive subsequent R2D transmission including the command needs to be indicated in the paging message, if the command is not included in the paging message. Some information about response to the command can be included in the paging no matter if the command can be included in the paging. The benefit to include the information is that the UE may discard the random number, or the temporary identifier earlier, e.g., if no response is needed. If the command is not so critical and the network can send this command without any response, then the response to the command may be not needed. From this perspective, indication if any or no response to the command is included in the paging. Besides, if the response is required, the paging message can also indicate if the response can be delayed. If the response cannot be delayed, the triggered AIoT device with low battery can take some actions.  
Proposal 2: For command, in addition to the optional identifier, Paging for Ambient IoT includes:
· Indication that the Ambient IoT device should monitor potential R2D transmission, or Paging type, e.g., for command.
· Indication if any response to the command is needed.
· Indication if the response can be delayed when the response is needed.
Content for inventory and command
As agreed, an identifier is used to identify the device/group of devices.
If a single procedure is used for both inventory and command, some temporary ID(s) generated for inventory may be stored and used for command as well. With this, the Ambient IoT devices need to know if only inventory or both inventory and command will be triggered by the paging. In addition, the parameters to determine the transmission occasion need to be provided by the paging.
Proposal 3: For inventory and command in a procedure, in addition to the optional identifier, Paging for Ambient IoT includes:
· [bookmark: _GoBack]Paging type, e.g., for inventory and command in a single procedure.
· Parameter(s) for the Ambient IoT device to determine initial D2R transmission occasion for inventory. 
3. Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on the Ambient IoT Paging and made the following proposals:
Proposal 1: For inventory, in addition to the optional identifier, Paging for Ambient IoT includes:
· Indication that the Ambient IoT device should determine initial D2R transmission occasion, or Paging type, e.g., for inventory.
· Parameter(s) for the Ambient IoT device(s) to determine initial D2R transmission occasion.
Proposal 1bis: Parameter(s) for the Ambient IoT device(s) to determine initial D2R transmission occasion can be determined by RAN1.
Proposal 2: For command, in addition to the optional identifier, Paging for Ambient IoT includes:
· Indication that the Ambient IoT device should monitor potential R2D transmission, or Paging type, e.g., for command.
· Indication if any response to the command is needed.
· Indication if the response can be delayed when the response is needed.
Proposal 3: For inventory and command in a procedure, in addition to the optional identifier, Paging for Ambient IoT includes:
· Paging type, e.g., for inventory and command in a single procedure.
· Parameter(s) for the Ambient IoT device to determine initial D2R transmission occasion for inventory. 
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