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1. Introduction
In the last RAN2 meeting, regarding paging procedure for Ambient IOT, following agreements have been achieved. 
Agreements:
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
In this contribution, we aim to provide our views on the paging procedure for the A-IoT system.
2. Discussion
2.1 including the purpose of the paging in the paging message
According to the last RAN2 meeting discussion, sending paging message towards the AIOT devices could serve for different purposes:
· Inventorying AIOT devices in the proximity, optionally matched with the group/mask/device ID
· Sending commands directly towards the target AIOT device(s)
Considering different UE behaviour can be incurred such as reporting AIOT device ID in the UL message for inventory cases, and reporting confirmation of reception of the commands/ UE buffered data for the commanding cases, the purpose of the paging message may need to be included in the paging message, for the convenience of the AIOT device to know which type of information is needed to be reported towards the reader subsequently. 
Proposal 1: RAN2 to agree on including the purpose of the paging message, e.g., inventory, sending commands, in the paging message towards AIOT devices.
2.2 Determination of transmission/access occasions
If the reader wants to page a group of/ all AIOT devices in the proximity with one paging message, the paged AIOT devices need to access to the network.
If the reader does not know the exact number of AIOT devices being paged, in order to alleviate transmission collision, resource assignment related information should be included in the paging message. In RFID system, the reader sends a number Q to the target AIOT devices in the inventory message. Subsequently, each targeted AIOT device will generate a random integer number between 0 and . Only when the integer number equals to 0, it will perform access towards the network. Otherwise, it will wait for subsequent QueryRep command to decrease the integer number by 1, or re-roll the integer number, when it receives QueryAdjust command. In the last RAN2 meeting, agreement regarding AIOT access is made as follows:
1. RAN2 to discuss the contention-based and contention-free access procedures and detailed solutions.
2. Reader provides the information that the device needs to respond to the random access trigger. FFS what those parameters are
In our opinion, it is reasonable to introduce at least a parameter to distribute access occasions for different AIOT devices, similar with the Q value for the RFID system and related UE & reader behaviour/command to achieve the TDM access.
Observation 1: In RFID system, the reader sends a number Q to the target AIOT devices in the inventory message. Subsequently, each targeted AIOT device will generate a random integer number between 0 and . Only when the integer number equals to 0, it will perform access towards the network.
Proposal 2: RAN2 to agree on randomizing the access occasions for different AIOT devices via the paging message.
Proposal 3: RAN2 to agree on including a parameter to distribute access occasions for different AIOT devices in the paging message.
As mentioned earlier, for the RFID, an asynchronous system, the indication of the current access occasion slot is managed by the network, similar mechanism should also be studied by RAN2. We think this function should be enabled by paging message.
Proposal 4: Paging message should be able to indicate the current access occasion. 
So far, TDM, FDM and CDM are being studied by RAN1 to achieve higher efficiency than the legacy RFID system. We should wait for further RAN1 progress to decide whether and how related resource allocation parameters are included in the paging message.
Proposal 5: RAN2 to wait for further RAN1 progress on TDM/FDM/CDM to decide whether and how related resource allocation parameters are included in the paging message.
2.3 Monitoring of paging message
Currently, RAN1 is discussing energy harvesting and monitoring mechanism for the AIOT devices. Continuous monitoring of the DL message including paging message may be not feasible assuming energy harvesting and DL monitoring cannot be done simultaneously. We need to wait for RAN1 further progress.
Proposal 6: Regarding monitoring of paging message, RAN2 to wait for further RAN1 progress on the discussion on energy harvesting.
3. Conclusion and proposals
Proposal 1: RAN2 to agree on including the purpose of the paging message, e.g., inventory, sending commands, in the paging message towards AIOT devices.
Observation 1: In RFID system, the reader sends a number Q to the target AIOT devices in the inventory message. Subsequently, each targeted AIOT device will generate a random integer number between 0 and . Only when the integer number equals to 0, it will perform access towards the network.
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Proposal 3: RAN2 to agree on including a parameter to distribute access occasions for different AIOT devices in the paging message.
Proposal 4: Paging message should be able to indicate the current access occasion. 
Proposal 5: RAN2 to wait for further RAN1 progress on TDM/FDM/CDM to decide whether and how related resource allocation parameters are included in the paging message.
Proposal 6: Regarding monitoring of paging message, RAN2 to wait for further RAN1 progress on the discussion on energy harvesting.




