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Introduction
In the last RAN2#111e meeting, in the enhanced UE Power Saving in NR Work Item online discussion, companies discussed about aspects of Paging subgrouping as a means to save IDLE/INACTIVE Mode UE power. The following discussion was triggered as a result of this [1].
[Post111-e][907][ePowSav] UE grouping (Mediatek)
	Scope: UE grouping, put solutions on the table, describe intentions / how they work (high level), and their potential to save power. Possibly take into account R1 evaluation methodology (if they have agreements on the evaluation parameters).
	Intended outcome: Report
	Deadline: Long
In this paper, we present our views on this topic.
[bookmark: _Toc242573354]Discussion
Current IDLE/INACTIVE paging design allows for false paging events due to the many UE to one Paging occasion mapping strategy adopted. This is required given the limited amount of Paging Occasion resources, in comparison with the number of UEs that needs to be paged in IDLE/INACTIVE mode. As a result of this, UEs would be falsely woken up, though the actual page is not intended for itself, increasing the overall false paging probability. UE Paging grouping based on an agreed set of grouping rules can help to reduce to some extent the number of false paging wakeups, but the overall power saving achieved through subgrouping would depend how efficiently this subgrouping is going to be achieved, given the limited paging occasion resources.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Observation 1: Paging Subgrouping helps to reduce the probability of UE false page wakeups, but the overall power saving gain that can be achieved depends on the efficiency of the subgrouping method that will be adopted, given the limited paging occasion resource available.
Proposal 1 : UE Paging subgrouping can be considered as the baseline approach, but the extent of power saving based on subgrouping should be further studied.
In the last meeting, the idea of a wakeup signal (WUS) for IDLE/INACTIVE paging was proposed by different companies, with the aim to reduce the overall Paging PDCCH and potentially the PDSCH decoding occasion, leading to overall power gain. Considering that WUS approach has been introduced earlier (R15 and R16), the concept is proven to be effective to be considered as potential solution. In our view, considering WUS with paging subgrouping is a potential approach towards power saving, given that it reduces both false paging wake up opportunities and thereby allows the targeted UEs to be paged effectively. Since aspects of WUS involve RAN1 decision, this should be further studied by both RAN1 and RAN2.
Observation 2 : WUS with Paging subgrouping provides reasonable scope for reducing false paging wakeups and potential UE power saving gains. Further studies by both RAN1 and RAN2 is a potential way forward.
Proposal 2 : WUS combined with Paging Subgrouping should be considered as one of the potential way forward for IDLE/INACTIVE mode power saving
In order to have an unambiguous information related to the paging subgrouping, the subgrouping information can be either explicitly signalled by the network to the UE or implicitly derived by UE (for example based on a pre-agreed ID). RAN2 can discuss the signalling strategies to arrive at the optimal paging subgrouping and indication thereof.
Proposal 3 : RAN2 to study and arrive at the signalling strategies for optimal paging subgrouping and indication.
In the email discussion [2] it is proposed to have a UE_ID based Paging Subgrouping as an initial baseline approach. Since different UE types could be grouped together based on UE_ID alone,  to address the needs of diverse types of devices in the network, and the different use cases they can support, other options including UE power other than UE_ID needs to be considered. This could include type of paging (RAN / CN), Slice Information, Device release version etc.
Proposal 4 : IDLE/INACTIVE Paging Subgrouping based on aspects other than UE_ID should be considered.
Conclusion
[bookmark: _Toc242573361]Observation 1: Paging Subgrouping helps to reduce the probability of UE false page wakeups, but the overall power saving gain that can be achieved depends on the efficiency of the subgrouping method that will be adopted, given the limited paging occasion resource available.
Proposal 1 : UE Paging subgrouping can be considered as the baseline approach, but the extent of power saving based on subgrouping should be further studied.
Observation 2 : WUS with Paging subgrouping provides reasonable scope for reducing false paging wakeups and potential UE power saving gains. Further studies by both RAN1 and RAN2 is a potential way forward.
Proposal 2 : WUS combined with Paging Subgrouping should be considered as one of the potential way forward for IDLE/INACTIVE mode power saving
Proposal 3 : RAN2 to study and arrive at the signalling strategies for optimal paging subgrouping and indication.
Proposal 4 : IDLE/INACTIVE Paging Subgrouping based on aspects other than UE_ID should be considered.
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