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1. Introduction
In RAN2#114 emeeting, the following agreements are achieved:
=> CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics
=> Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE
The intention of this contribution is to study the implementation of UE sub-grouping for both UE ID based Subgrouping and NW assigned Subgrouping. 
2. [bookmark: _Toc12718547]Discussion
UE ID Based Subgrouping
In RAN2#113emeeting, UE ID based grouping is determined to be as one UE grouping method, and We think, for this meeting , we need to make some progresses on UE ID based grouping method. The UE ID based grouping mechanism shall be:
The UE sub-grouping ID is determined by the following equations:
UE sub-grouping ID = floor(UE_ID/(N*Ns)) mod G
Where:
UE_ID: 5G-S-TMSI mod 1024
N: number of total paging frames in T, T is DRX cycle of the UE
Ns: number of POs in a PF
G: The total number of UE sub-grouping
Thus, we propose that:
Proposal 1: For UE ID based grouping method, the UE-ID sub-grouping ID is determined by:
UE sub-grouping ID = floor(UE_ID/(N*Ns)) mod G
Where:
UE_ID: 5G-S-TMSI mod 1024
N: number of total paging frames in T, T is DRX cycle of the UE
Ns: number of POs in a PF
G: The total number of UE sub-grouping

NW assigned Subgrouping 
Considering it is agreed that the NW assigned sub-grouping is supported in addition to UE ID based sub-grouping , and a few candidate characteristics for NW controlled sub-grouping are on the table:
· Paging probability 
· Power sensitivity
· Power Profile
· UE type (i.e smart UE or REDCAP)
· ...
In addition, it have been agreed that CN is responsible for allocate UEs to UE paging subgroups based on the characteristic. Considering each CN registered UE perhaps own diverse attributions,for example, UE A may have paging probability =5% and UE type =1, but UE B may only have one attribution of Power Profile, therefore it is not possible for CN to take care of all of the UEs when allocating the UE based on diverse characteristic. Therefore we propose that:
Proposal 2: RAN2 assume the CN assign all registered UE in paging subgroups based on one certain characteristic. (i.e Paging probability, Power Profile, UE type, etc), what kind of characteristic can be applied is FFS.
Regarding how to differentiate UE with different values in term of one certain attribution, the following approach can be considered:
Approach: Taken into consideration the attribution value when allocating the UE ID and apply UE ID based grouping method.
This approach is mainly implemented by the NW side rather than the UE side.For example of one implementation, CN will determine the number of the UE groups before allocating UE ID to each UE, and then allocate the 5G-S-TMSI to each UE based on the consideration of one certain attribution. After doing this, CN will send the group number information G to RAN and RAN broadcast the grouping number information G to the UE. UE can derive the group ID with its own 5G-S-TMSI and grouping number information as proposal 1. Therefore, in this approach, CN is responsible for the UE subgrouping since the 5-S-TMSI is allocated to UE by CN.
Thus we propose:
Proposal 3: For CN assigned subgrouping, CN taken into consideration the attribution value when allocating the UE ID e.g. define UE ID value range for UE upon a certain attribution.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: For only UE ID based grouping method, the UE-ID sub-grouping ID is determined by:
UE sub-grouping ID = floor(UE_ID/(N*Ns)) mod G
Where:
UE_ID: 5G-S-TMSI mod 1024
N: number of total paging frames in T, T is DRX cycle of the UE
Ns: number of POs in a PF
G: The total number of UE sub-grouping
Proposal 2: RAN2 assume the CN assign all registered UE in paging subgroups based on one certain characteristic. (i.e Paging probability, Power Profile, UE type, etc), what kind of characteristic can be applied is FFS.
Proposal 3: For CN assigned subgrouping, CN take into consideration the attribution value when allocating the UE ID e.g. define UE ID value range for UE upon a certain attribution.
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