3GPP TSG-RAN2 Meeting #116bis Electronic                               R2-2200198
17th January – 25th January 2022
Agenda item:
8.9.2.1
Source:
Samsung

Title:
UE Identity for paging subgrouping with eDRX
Document for:
Discussion & Decision
1 Introduction
RAN2 has discussed the UE identity to be used for UE identity based paging subgrouping in RAN2#116e.

It was also agreed that as a baseline RAN2 has a preference to support PEI with both DRX and eDRX, but potential issues (e.g. PEI and PTW) are FFS. In this contribution, we discuss which UE identity to use for determining UE’s paging subgroup when UE is configured with eDRX.
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 extended DRX cycle, the maximum value of ‘N’ is 1024 as maximum value of T is 1024. In this case the maximum number of POs in DRX cycle is 4096. Using the equation, UE_ID: 5G-S-TMSI mod 1024, UEs can be mapped only to 1024 POs and other POs will remain unused. So in RAN2#116e [2], it was agreed to use UE_ID: 5G-S-TMSI mod 4096 for determining PF/PO when extended DRX cycle is configured.

Observation 1: If extended DRX cycle is not configured, UE_ID: 5G-S-TMSI mod 1024 is used for determining PF/PO

Observation 2: If extended DRX cycle is configured, UE_ID: 5G-S-TMSI mod 1024*4 is used for determining PF/PO

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. So in RAN2#116e [1], it was agreed to use UE_ID: 5G-S-TMSI mod 1024*8 for determining UE’s paging subgroup instead of UE_ID: 5G-S-TMSI mod 1024. This ensures that when 8192 >= N*Ns*P > 1024 8, all UEs of PO are mapped to different paging subgroups.
However, if eDRX cycle is configured, the maximum value of N is 1024, which results in N*Ns*P = 1024*4*8 which is greater than 8192. If N*Ns*P > 8192, 15 LSBs of 5G-S-TMSI are needed to map the UEs of PO to 8 paging subgroups. So we propose that, if eDRX cycle is configured, 5G-S-TMSI mod 1024*4*8 is used as UE identity in determining the subgroups based on UE identity. 
Proposal:      For UE identity based paging subgrouping, if eDRX cycle is configured, UE identity = 5G-S-TMSI mod 1024*4*8 is used for determining the paging subgroup. 

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal:      For UE identity based paging subgrouping, if eDRX cycle is configured, UE identity = 5G-S-TMSI mod 1024*4*8 is used for determining the paging subgroup. 
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 For UE-ID based subgroups the UE identity is UE_ID = 5G-S-TMSI mod X, where X is 8192 (1024*8).
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