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Introduction
In the last RAN2#113-e meeting, on the topic of paging grouping for IDLE/INACTIVE UEs, the following agreements were reached [1]
There is support to have UE ID based enhancement
There is still significant interest to have other additional methods (but also some concerns). The approach to have a single mechanism that can take several aspects into account can be a way forward. There are still questions on the details, e.g. whether CN or RAN would provide a parameter. 

In this contribution, we provide our views on NW assigned subgrouping.
[bookmark: _Toc242573354]Discussion
As indicated in our contribution [2] in the last RAN2 meeting, having just a UE_ID based paging grouping would still result in potential false page wakeup, and that another level of differentiation in terms of a subgrouping would be beneficial. 
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Observation 1: Additional subgrouping on top of UE ID based subgrouping is required to avoid false paging.
Based on the observation in [1], it would be beneficial if the additional subgrouping is determined by the network (either CN or RAN which is currently TBD), as it reduces the UE complexity to determine a paging subgroup. In the case of RRC IDLE, it is the CN which has the control on the UE’s paging aspects and hence it might be logical to let the CN decide and assign the subgroups to the individual UEs. In the case of RRC INACTIVE, it is the RAN which has the control on the UE’s paging aspects and hence it might be logical to the let the RAN decide the subgrouping aspect.
Observation 2: Additional paging subgrouping controlled by the Network would reduce the overall solution complexity.
Observation 3: Due to the inherent difference in the paging origination between RRC IDLE and RRC INACTIVE, the responsibility of paging subgrouping can potentially be either on the CN or RAN.
RAN2 can decide on the aspects of paging subgrouping related to RRC INACTIVE, but any impact to CN paging in RRC IDLE need to be decided by CT1/SA2. In this context, RAN2 can present a set of solutions and send an LS to CT1/SA2 asking for their inputs on the RRC IDLE mode paging subgrouping aspect.
Observation 4 : RAN2 can independently work on the RRC INACTIVE part of the paging subgrouping, design but would need CT1/SA2 inputs to conclude on the RRC IDLE part of the paging subgrouping design.
Proposal 1: Send an LS to CT1/SA2 highlighting the RAN2 progress on this topic and request for a feedback on Paging Subgrouping controlled by CN.
Since both RRC IDLE and RRC INACTIVE UEs need to be paged, it is useful to distinguish between IDLE and INACTIVE UEs to minimize the false paging event. The paging subgroup design as above can be used to bucketize UEs into distinct page subgroups based on the RRC states, so that one subgroup (or more) is designated for RAN paging for INACTIVE UEs and another subgroup (or more) is designated for Core Network paging for IDLE UEs. 
Observation 5 : Distinguishing between RRC IDLE and RRC INACTIVE UEs would further help to reduce the false paging event.
Proposal 2 : Use the newly proposed paging subgrouping to further subgroup UEs into different subgroups based on RRC states (IDLE or INACTIVE).
There would be use cases when the NW would need to change their paging subgrouping strategy to accommodate the need for more paging subgrouping or disabling subgrouping depending on the NW load and the nature of the UEs in the NW. To this effect, there should be an elegant signalling mechanism defined to enable/disable paging subgrouping based on NW control.
Observation 6 : Different use cases can necessitate need for paging subgrouping enablement/disablement based on NW control.
Proposal 3 : RAN2 to design signalling to enable/disable paging subgrouping based on NW control and indicate the same to UE.
RAN1 in their incoming LS [3] has indicated the support for paging early indication before the paging occasion for NR IDLE/INACTIVE UEs, with the aim to reduce the overall Paging PDCCH and potentially the PDSCH decoding occasion, leading to overall power gain. PEI/WUS along with paging subgrouping provides a reasonable scope for reducing false paging wakeups and potential UE power saving gains.
Observation 7 : WUS/PEI with Network Controlled Paging Subgrouping provides reasonable scope for reducing false paging wakeups and potential UE power saving gains. 
Proposal 4 : WUS/PEI combined with Network Controlled Paging Subgrouping should be considered as one of the potential way forward for NR IDLE/INACTIVE mode power saving
Conclusion
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