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1 Introduction
RAN2 has discussed the paging grouping for idle/inactive-mode UE power saving in RAN2 #113bis/RAN2 #114 and the following agreements were made:

In this contribution, we discuss which UE identity is used for UE ID based subgrouping
2 Discussion
In the existing paging design UE_ID i.e. 5G-S-TMSI mod 1024 is used for determining the PF and PO, where

· SFN for the PF is determined by:

(SFN + PF_offset) mod T = (T div N) * (UE_ID mod N)

· Index (i_s), indicating the index of the PO is determined by:

i_s = floor (UE_ID/N) mod Ns
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Figure 1
The maximum value of 'N' is 256. The maximum value of 'Ns' is 4. So using UE_ID which is 10 LSBs of 5G-S-TMSI, UEs can be distributed into different PFs and POs. An example is shown in Figure 1.

In case of UE identity based paging subgrouping, UE’s subgroup ID = floor(UE_ID/(N*Ns)) mod P, where P is the number of paging subgroups. The maximum value of P is 8 according to RAN1 agreement [2]. 
If the value of N*Ns*P > 1024, all UEs of PO will be mapped to same paging subgroup. For example, as shown in figure 1, for PO1 of PF1, all UEs with UE_ID 0 are mapped to this PO. UE subgrouping will map all the UEs of this PO to same subgroup i.e. group 0. This can be easily resolved by using more bits of 5G-S-TMSI for UE_ID. 5G-S-TMSI mod 1024*P should be used as UE identity in determining the subgroups based on UE identity. An example is shown in Figure 2, 11 LSBs of 5G-S-TMSI are used to distribute UEs.
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Figure 2

Proposal:    For UE identity based paging subgrouping, UE identity = 5G-S-TMSI mod X, where X is equal to 1024 * maximum number of paging subgroups, is used. 

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal:    For UE identity based paging subgrouping, UE identity = 5G-S-TMSI mod X, where X is equal to 1024 * maximum number of paging subgroups, is used. 
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 We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)





 If we go for network controlled subgrouping, If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). 
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