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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In the last RAN2 meeting, RAN2 discussed paging issue of Ambient IoT devices and came to some agreement as below[1]:


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 will further discuss the paging issue of ambient IoT devices and give some proposals on the top of the agreement of last meeting.
Note: paging message may be renamed in the future, e.g. initial trigger message, but in the contribution, we will still use “paging” , and the name of paging message will not have any impact of the function and procedure of the “paging” message. 
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: _Toc423020280][bookmark: _Ref37339923]Discussion
Group paging
The purpose of group paging:
In a specific area of Ambient IoT area, there are normally large number of devices which are required to be connected to the reader, e.g. inventory, R2D command. If all Ambient IoT devices IDs are included in the paging message, it may be difficult to include all devices ID in the paging message due to the limited size of paging message, even we have not decided the message type and size of paging message. 
Observation 1: group paging is beneficial to reduce the paging overhead and make it feasible to include a large number of Ambient IoT devices in a paging message. 
Proposal 1: it is proposed to support group paging in Ambient IoT.
In addition, in the last meeting discussion, some companies suggested a mask/filter solution to specify group ID. In our understanding, this is to limit the structure of a Ambient IoT device ID, e.g. add a filter/mask as a prefix in the front of a Ambient IoT device ID, the prefix is a group ID, and the rest part of the device ID is the local device ID in a group. 
It is quite obvious that this mask//filter solution makes the Ambient IoT group mechanism less flexible. In another word, a Ambient IoT device can only be a fixed group, which will never be changed. This is absolutely unacceptable, as a Ambient IoT device should be configured to different group in different conditions, and a Ambient IoT device may be allocated to more than one group. 
Observation 2: mask/filter based Ambient IoT grouping solution makes the Ambient IoT devices never be able to change the group. 
[bookmark: OLE_LINK3]Proposal 2: RAN2 should agree a more flexible Ambient IoT grouping mechanism. 
[bookmark: OLE_LINK4]In order to support a more flexible Ambient IoT grouping mechanism, each Ambient IoT device should be able to be allocate a group ID when the Ambient IoT device access to the reader. The network should be able re-allocate the group ID for a Ambient IoT device.
Proposal 3: a Ambient IoT device should be able to be allocated a group ID by the network any time required. 

[bookmark: OLE_LINK6]Delta paging
[bookmark: OLE_LINK5]It came to common understanding as RAN1 agreed that ALOHA mechanism will be used by Ambient IoT devices to initial the random access to the network. The ALOHA is a random selection based mechanism to select the access occasion, in result that a large portion of Ambient IoT devices can’t access the network successfully in the first round of random access. This requires the second round of random access, which the devices who have already accessed to the network successfully in the first round of random access should not access to the network again. Thus delta paging in Ambient IoT is necessary. 
Proposal 4: delta paging should be introduced to avoid duplicated access procedure in the same transaction of paging. 

On the other hand, RAN2 should introduce a mechanism to avoid duplicated random access in the same batch of paging. As paging likely message should allocate the resources and occasion for random access, the the devices who have already accessed to the network successfully in the first round of random access should know that the next round of paging is triggered for the same transaction of paging. 
In order to implement delta paging, the paging message should add a transaction ID, thus all the rounds of paging message should use the same transaction ID, with the same transaction ID in the paging message compared to the previous paging message, the devices who have already accessed to the network successfully in the previous round of random access will not access to the network again.
Proposal 5: introduce a transaction ID in the paging message to identify the same transaction of paging, the devices who have already accessed to the network successfully in the previous round of random access should not access to the network again, if the transaction ID is the same compared to the previous paging message after which it has already accessed to the network. 

Paging area
In the last meeting discussion, RAN2 assume that the device will not support tracking/RAN area updated procedure. But at least that the paging area should be introduced. Especially in topology 2, as illustrated in the picture below, paging area 1 may be covered by two UEs, thus both of these two UEs should covered the same paging area, in order to provide full coverage, as one UE may have limited power to cover the whole area. 





Observation 3: paging area is beneficial for providing full paging coverage in topology 2. 
Proposal 6: it is proposed to introduce paging area for paging optimization. 

As we discussed in the above topology 2, as a intermediate node, UE may move. In another word, UE may change the paging area and the gNB. In that sense, the paging area provided by the UE should be updated in case the UE changed the location. So even RAN2 assume the devices doesn’t support tracking area update procedure, RAN2 should agree the UE reader should support the paging area/tracking area update procedure in order to update the paging area/tracker area that the UE reader provides. 
Proposal 7: RAN2 should agree the UE reader should support the paging area/tracking area update procedure in order to update the paging area/tracker area that the UE reader provides. 


Conclusion
In this contribution, we discussed the Ambient IoT device paging issue. Then we have the following observations and proposals:
Observation 1: group paging is beneficial to reduce the paging overhead and make it feasible to include a large number of Ambient IoT devices in a paging message. 
Observation 2: mask/filter based Ambient IoT grouping solution makes the Ambient IoT devices never be able to change the group. 
Observation 3: paging area is beneficial for providing full paging coverage in topology 2. 
Proposal 1: it is proposed to support group paging in Ambient IoT.
Proposal 2: RAN2 should agree a more flexible Ambient IoT grouping mechanism. 
Proposal 3: a Ambient IoT device should be able to be allocated a group ID by the network any time required. 
Proposal 4: delta paging should be introduced to avoid duplicated access procedure in the same transaction of paging. 
Proposal 5: introduce a transaction ID in the paging message to identify the same transaction of paging, the devices who have already accessed to the network successfully in the previous round of random access should not access to the network again, if the transaction ID is the same compared to the previous paging message after which it has already accessed to the network. 
Proposal 6: it is proposed to introduce paging area for paging optimization. 
Proposal 7: RAN2 should agree the UE reader should support the paging area/tracking area update procedure in order to update the paging area/tracker area that the UE reader provides. 
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