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Introduction 
In the last meeting, RAN2 discussed the subgrouping determination based on the email discussion [1] and had the following decision:
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. 
This contribution provides details on how the network assigned subgrouping method can be used to support the different subgrouping options.
Discussion
Introducing UE paging group is understood to be able to reduce unnecessary paging reception by the UE as not all UEs of a given paging occasion need to perform paging reception. This can be achieved by further sub-dividing the UEs of the paging occasion into different UE groups. The network (when sending a paging) can use this further UE subgrouping to inform the UEs of a given paging occasion whether they need (or not) to perform paging reception at that paging occasion. Several subgrouping methods have been discussed in the email discussion [1] which considers the subgrouping based on:
· UE ID
· Paging probability
· Power Consumption profile
· RRC state
· UE mobility
One way to incorporate all the above is to leave the decision up to the network, i.e. how to assign the subgroups of UEs and how to configure the assigned subgroup information to the UE. For this discussion, this mechanism is referred for simplicity as “network assigned subgrouping”. With network assigned subgrouping, there is no need to specify the specific method used for the subgrouping in the RAN2 specification and hence the sub-grouping categorisation can be transparent to any UE and can be left to network and operator's considerations.  This makes the solution flexible, allowing the network to implement any of the above methods that is optimal for a UE rather than be tied to a specified algorithm that may not be the best for a UE or for the circumstances of the network (e.g. current network needs/preferences might be different than in the future).
[bookmark: _Hlk66962019]Observation#1: Network assigned subgrouping provides the means for the network to implement any of the subgrouping methods for a UE (e.g. paging probability etc.) without the UE having to consider the subgrouping methods/categories. 
Observation#1a: Network assigned subgrouping is flexible, allowing the network to implement the optimal method rather than be tied to a specified algorithm that may not be the best for a UE or for the circumstances of the network (e.g. current network needs/preferences might be different than in the future). 
In the last meeting, which network node assigns the subgroup was briefly discussed.  Basically, the subgroup that the UE should monitor can be assigned either by both the RAN or CN. 
From the functional point of view, it is more logical for the RAN to assign the subgroup as it is the same as the existing determination of the paging occasion where it is the RAN that makes the determination via the formula based on the UE ID specified in TS38.304 for the UE. Hence it is natural that the subgroup determination is again done by the RAN. Furthermore, RAN is also aware of the paging configuration supported by its cells and can thus configure the subgroup better than if it is configured by the CN.
Observation#2: RAN assigning the subgroup aligns with the existing paging occasion determination for UEs in RRC_IDLE/RRC_INACTIVE. Also RAN is aware of the paging configuration supported by its cells.
Another factor to consider is the impact to the specification and other working groups.  
If RAN is the node that decides on the subgroup, one of the concerns is that CN may have to provide information (such as the device type, UE subscription associated with its power consumption level etc.) to the RAN so that the RAN can determine the subgroup the UE should monitor based on that information. If so, conveying such CN info will also have impact to CN and the interfaces.  However, these may not be an issue if RAN already have some of that information.  In the email discussion [1], there was support for the following subgrouping methods: UE ID, paging probability, CN/RAN paging differentiation and power consumption level. The information required by these subgrouping methods are already known to the network:
· For UE ID, the UE ID is also known to RAN as it is required for legacy paging operation (i.e. CN provides RAN with assistance info on the UE ID (UE Identity Index value in 38.413) as part of RRC Inactive paging).  The same information can be used by RAN when assigning the subgroup based on NAS UE ID. 
· In the case of paging probability, if it is just for differentiating the paging probability between Redcap UE and eMBB UEs, RAN can already know this via some RedCap UE capability indication (which is currently discussed in RedCap SI/WI)
· If power consumption level is needed, there are already sufficient information in the existing Rel-16 UE assistance (e.g. DRX preference) that RAN can use without affecting other working groups. 
· For RAN/CN paging differentiation, RAN node knows whether a UE will be released into RRC_INACTIVE or RRC_IDLE.
Observation#3: The required information to perform subgroup categorization is already available to network/RAN to support any combinations of the following subgrouping methods and the impact of getting UE’s required information to do its subgroup categorization could be confined to the RAN:
· paging probability can be based on capability indication of Redcap vs other NR UE, 
· power consumption level can be based on the existing UE assistance for power saving e.g. DRX preference, 
· UE ID can be based on UE ID in the existing inactive paging assistance info from CN,
· RAN node knows whether a UE will be released into RRC_INACTIVE or RRC_IDLE for RAN/CN paging differentiation
If CN is the node that decides on the subgroup, it will have impact to the CN and hence SA2 will be impacted more in how to allocate the subgroup which is not visible to the CN.  Also, if UE assistance is seen to be needed e.g. for power consumption level, it will have impact to CT1 to provide NAS signalling from UE to CN.  To support RAN paging differentiation for a UE in RRC_INACTIVE, the CN has to provide the assigned subgroup as part of the UE context to the RAN which impact RAN3. On other hand, CN may not have a full picture to decide on the subgrouping e.g. CN will not know which criteria the RAN may have to determine whether to release a UE into RRC_INACTIVE (vs RRC_IDLE).  
On the paging strategy consistency, we think that whichever node assigned the subgroup will require coordination if the different CN nodes and/or the RAN nodes are multi-vendors. For CN, there is the possibility of “S1-flex” (multiple CN nodes serving the same registration area) and multi-vendor AMFs in S1-flex may need to be coordinated to ensure paging strategy consistency over the same registration area.  Likewise, for RAN, multi-vendors’ RAN is also possible and there is a need to coordinate among the RAN from different vendors if there is a desire to have a consistent paging strategy. It is likely that the subgrouping criteria and decisions will generally be consistent over a registration area. Even if it is not, as the paging subgroup is provided to all the nodes involved in the Page and also to the UE, there is no ambiguity in terms of consistency between network and UE and hence here should not be any inter-operability issues. 
Observation 4:  Paging strategy consistency issue is the same for both CN and RAN assigned subgrouping in a multivendor environment.
Based on the observations, it is thus proposed that RAN2 agreed that:
[bookmark: _Hlk68158879]Proposal#1: Network assigned subgrouping is used as a framework where any combinations of subgrouping methods can be supported.
Proposal#2: RAN2 to discuss CN or RAN assignment of the UE subgroup.
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#1: Network assigned subgrouping provides the means for the network to implement any of the subgrouping methods for a UE (e.g. paging probability etc.) without the UE having to consider the subgrouping methods/categories.
Observation#2: RAN assigning the subgroup aligns with the existing paging occasion determination for UEs in RRC_IDLE/RRC_INACTIVE. Also RAN is aware of the paging configuration supported by its cells.
Observation#3: The required information to perform subgroup categorization is already available to network/RAN to support any combinations of the following subgrouping methods and the impact of getting UE’s required information to do its subgroup categorization could be confined to the RAN:
· paging probability can be based on capability indication of Redcap vs other NR UE, 
· power consumption level can be based on the existing UE assistance for power saving e.g. DRX preference, 
· UE ID can be based on UE ID in the existing inactive paging assistance info from CN,
· RAN node knows whether a UE will be released into RRC_INACTIVE or RRC_IDLE for RAN/CN paging differentiation
Observation 4:  Paging strategy consistency issue is the same for both CN and RAN assigned subgrouping in a multivendor environment.
Proposal#1: Network assigned subgrouping is used as a framework where any combinations of subgrouping methods can be supported.
Proposal#2: RAN2 to discuss CN or RAN assignment of the UE subgroup.
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