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1. Introduction
RAN2#125bis meeting has achieved the following agreements on the functionality of paging in the realm of ambient IoT [1]:
Agreements
1 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
FFS if Initial Trigger Message can also include “command”.
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 further discuss AIoT paging from the following perspectives:
· Content of AIoT paging message in terms of different use cases
· AIoT paging assistance information from CN visible to reader
· Monitoring on AIoT paging
2. Discussion
2.1 Content of AIoT paging message
As agreed in last meeting, we will go through the possibility of supporting two use cases with different content in AIoT paging message to identify one or multiple AIoT device(s):
· Inventory;
· Inventory and command.
2.1.1	Inventory only
It is agreed slotted-aloha is in use for random access procedure, the reader is expected to allocate a Q value included in the AIoT paging message as an AS parameter. To select a reasonable Q to prompt access and to avoid delay, the reader needs some assistance information from CN, i.e., knowledge of the rough number of devices to be paged. However, we would like to keep it open that query can be another R2D message containing access parameters to initiate device’s access procedure.


Figure 2.1‑1: inventory service from CN
In this sense, the content of AIoT paging message to realize inventory service includes information of AIoT device identifier (mask or explicit ID) and the Q value. The detailed format of device identifier can be left for SA’s decision on whether it is mask info or explicit ID and whether it can be seen by the reader.
2.1.2	Inventory and command


Figure 2.1‑2: inventory+command service from CN
When it comes to inventory followed by command, reader should be owed with capability to firstly initiate AIoT paging to firstly identify devices and then to forward command to those access successfully. Thus, from our understanding, there will be two separate R2D messages from reader to device(s) with only one service request triggering. The first one is just like AIoT Paging message for inventory. When Reader considers all paged devices have accessed successfully with security establishment, it sends the second one which is a unicast R2D message, containing command as AIoT higher layer PDU and AS parameters such as AS temporary Device ID to identify which device is expected for response, and other AS scheduling information to arrange device’s response.
Observation 1. If device accesses successfully, AS temporary device ID can be considered as the identifier for the further transfer between device and reader.
In summary, for inventory, inventory and command cases, AIoT paging message should at least contain Information of device identity. If AIoT paging can also take the responsibility to initiate access procedure of the device, the random access parameters can be further included.
Proposal 1. Information of device identity is included in AIoT paging message to realize inventory or inventory+command service.
Proposal 2. If AIoT paging message is enabled to initiate device access procedure, FFS on whether random-access parameters can be further included in AIoT paging message.
2.2 AIoT paging assistance information from CN visible to reader
As analyzed in Section 2.1, in order to help the reader to arrange rational interaction between the device and the reader, two types of assistance information from CN are needed for exposure to the reader.
On the one hand, to assist the reader to choose a reasonable value of Q number for random access, reader should be informed how many devices are being inventoried. If there is a quite large number of devices, a rather large Q value can be generated; while for a small bunch of devices to be paged, Q can be smaller.
On the other hand, reader has to know the service type, which may correspond to different service response from the device. In this way, reader can prepare the scheduling information for the response for each device correspondingly, since the response to each service can be different. For instance, if devices are inventoried, a fixed number of EPC is reported; if the command refers to write/disable, a simply ACK is expected from the device; if the command refers to read, with the information of the reading size of bits, device responses the corresponding content. The above cases require reader to allocate different scheduling information for device(s) in the AIoT paging procedure, so as to avoid waste of radio resources.
Proposal 3. Assistance information from CN to the reader to help with AIoT paging includes: 1) a rough number of devices to be paged; 2) service types, FFS the granularity. FFS other information like the size of service response.
2.3 Monitoring on AIoT paging
Due to low capability of AIoT device, and random occasion of AIoT service called for AIoT paging from the reader, it is better to have the device keep monitoring AIoT paging message once it is charged. This can be a best-effort way for device to avoid R2D message loss because of energy harvesting.
Proposal 4. AIoT device is always monitoring on the AIoT paging message if it is power-on.
3. Conclusion
On the basis of above analysis, we make the following proposals regarding AIoT paging:
Observation 1. If device accesses successfully, AS temporary device ID can be considered as the identifier for the further transfer between device and reader.
Proposal 1. Information of device identity is included in AIoT paging message to realize inventory or inventory+command service.
Proposal 2. If AIoT paging message is enabled to initiate device access procedure, FFS whether random-access parameters can be further included in AIoT paging message.
Proposal 3. Assistance information from CN to the reader to help with AIoT paging includes: 1) a rough number of devices to be paged; 2) service types, FFS the granularity. FFS other information like the size of service response.
Proposal 4. AIoT device is always monitoring on the AIoT paging message if it is power-on.
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