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1 Introduction

In Rel-17 UE power saving WI, UE-subgrouping based paging is introduced to reduce unnecessary UE paging receptions for idle/inactive-mode UE.

In this contribution, we discuss left open issues on paging subgrouping and present our view.
2 Discussion

RAN capabilities for paging subgrouping

RAN capabilities for paging subgrouping were discussed in last RAN2 meetings and the following agreements have been made.
	Agreements in RAN2#115e meeting:
· UEID-based subgroup method requires, in addition to the already available information for legacy UEID-based grouping in PO, the total number of supported UEID-based subgroups by the network.
· At least for UEID-based subgroup method the total number, Nsg, of supported subgroups by the network is decided by RAN and broadcasted in System Information.

· At least for UEID-based subgroup method the total number, Nsg, of supported subgroups is controlled on a cell basis and can be different in different cells.

· R2 assumes that All the cells within the registration area supports the same number of CN assigned subgroups, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found). 
· For the purpose of continued discussions, R2 assumes that UE has separate UE caps for CN assigned and UEID based subgrouping, the actual decision to be taken later. 

· RAN capability is known based on broadcast information. FFS with explicit indication or implicitly based configuration.


	Agreements in RAN2#116e meeting:
· Assume that one subgroup indication refer to either CN assigned subgroups or UE-ID based subgroup (no overlapping)
· Both UE ID based and CN based subgrouping can be supported simultaneously in a cell, it is allowed to just support one of them. 

· The total number of CN-assigned subgroups that is used is not fixed can be configured up to 8 (e.g. by OAM). No impact on signalling is assumed.
· RAN introduces a new parameter Nsg-UEID to indicate its support of UE-ID based subgrouping. 
· RAN does not support any type of subgrouping if its configuration for subgrouping is either absent or nullified (e.g. subgroupsNumPerPO is either absent or set to zero). FFS for the signalling details.


Base on the agreements so far, there may be the following cases from RAN capability’s perspective.

· Case 1: support neither UE-ID based subgrouping nor CN-assigned subgrouping 
· Case 2: support UE-ID based subgrouping only

· Case 3: support CN-assigned subgrouping only

· Case 4: support both UE-ID based subgrouping and CN-assigned subgrouping

In our view, RAN could indicate its capability base on the parameters Nsg-UEID and subgroupsNumPerPO as following:

For case 1, both Nsg-UEID and subgroupsNumPerPO are either absent or set to zero.
For case 2, Nsg-UEID is set equal to subgroupsNumPerPO, and both are larger than 0.
For case 3, Nsg-UEID is set to zero, and subgroupsNumPerPO is larger than 0.
For case 4, Nsg-UEID is smaller to subgroupsNumPerPO, and both are larger than 0.
In summary, RAN could indicate its support for UE-ID based subgrouping by configuring Nsg-UEID with a value larger than zero, and indicate its support for CN-assigned subgrouping by configuring Nsg-UEID with a value smaller than subgroupsNumPerPO.
Observation 1 The two parameters Nsg-UEID and subgroupsNumPerPO are sufficient to indicate RAN capabilities of UE-ID based subgrouping and/or CN-assigned subgrouping.

Proposal 1 RAN’s support for CN-assigned subgrouping can be implicitly indicated by configuring Nsg-UEID with a value smaller than subgroupsNumPerPO.
paging enhancement for eDRX
In the RAN2#116e meeting, PEI support for eDRX UEs was discussed and the following agreements has been made.
	· 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 our view, as a UE power saving feature, PEI should be supported for both DRX and eDRX UEs. If PEI is applied to eDRX, the time required for DL synchronization before PO may be longer than that for DRX case since UE wakes up from deep sleep for a long time. This may have an impact on the offset required between PEI and PO, which is RAN1 scope. As we know, RAN1 has not discussed support PEI for eDRX so far, so we think we need to check with RAN1.
Proposal 2 Support PEI for both DRX and eDRX UEs from RAN2 perspective.
Proposal 3 Send a LS to RAN1 to ask the potential impact of eDRX on PEI.
Based on RAN1 agreements, PEI can be used to provide UE subgroup indications. If PEI is applied to eDRX, we think it seems reasonable that UE subgrouping based paging can also be applied to eDRX. 

In the RAN2#116e meeting, RAN2 discussed which UE ID is used for UE-ID based subgrouping, and reached the following agreement:
	· For UE-ID based subgroups the UE identity is UE_ID = 5G-S-TMSI mod X, where X is 8192 (1024*8). 


Meanwhile, in Rel-17 RedCap WI, RAN2 discussed which UE ID is used to determine PF and PO for eDRX UEs, and made the following agreement:

	· UE_ID for eDRX is defined by 5G-S-TMSI mod 4096.


The main reason to redefine UE ID for UE-ID based subgrouping and eDRX is that with UE ID in legacy (i.e. 5G-S-TMSI mod 1094), UEs can be mapped only to partial subgroups for UE-ID based subgrouping or 1024 POs for eDRX UEs and other subgroups or POs will remain unused. If paging subgrouping can be supported for eDRX, the similar issue exists. Therefore, we need to discuss how to define UE ID for UE-ID based subgrouping for eDRX.

Based on the current TS38.304 running CR, for UE-ID based subgrouping, the subgroup ID is derived from the formula below:

SubgroupID = floor(UE_ID/(N*Ns)) mod Nsg_UEID
In order to ensure UEs can be mapped to all the subgroups, for eDRX UEs, UE ID should be defined as 5G-S-TMSI mod (1024*4*8), where 1024 is the maximum value of N, 4 is the maximum value of Ns, and 8 is the maximum value of Nsg_UEID.
Proposal 4 Support paging subgrouping for both DRX and eDRX UEs from RAN2 perspective.
Proposal 5 For UE-ID based subgroups, UE_ID is defined as 5G-S-TMSI mod X, where X is 32768 (1024*4*8).
3 Conclusion

Based on the discussion we make the following observation:

Observation 1 The two parameters Nsg-UEID and subgroupsNumPerPO are sufficient to indicate RAN capabilities of UE-ID based subgrouping and/or CN-assigned subgrouping.

And we give the following proposals:

Proposal 6 RAN’s support for CN-assigned subgrouping can be implicitly indicated by configuring Nsg-UEID with a value smaller than subgroupsNumPerPO.

Proposal 7 Support PEI for both DRX and eDRX UEs from RAN2 perspective.
Proposal 8 Send a LS to RAN1 to ask the potential impact of eDRX on PEI.
Proposal 9 Support paging subgrouping for both DRX and eDRX UEs from RAN2 perspective.
Proposal 10 For UE-ID based subgroups, UE_ID is defined as 5G-S-TMSI mod X, where X is 32768 (1024*4*8).
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