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Introduction
In RAN2#116-e [1] it was agreed:
	· RAN2 assumes that if PEI is detected, and the PEI indicates that the UE has to monitor the associated PO, then the UE monitors paging DCI in the associated PO, including scheduling information for paging PDSCH (if included) as in legacy. This assumption may be updated based on RAN1 agreements.
· 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.
· For UE-ID based subgroups the UE identity is UE_ID = 5G-S-TMSI mod X, where X is 8192 (1024*8). 
· Introduce a UERadioPagingInfo IE in the UECapabilityInformation message in NR in Rel-17. 
· If the UE was not able to monitor the PEI occasion corresponding to its PO the UE shall monitor the PO.



In RAN2#116bis-e [2] it was agreed: 
	· RAN configuration (of subgrouping) includes the two parameters Nsg-UEID (number of UEID-based subgroups) and subgroupsNumPerPO (total number of subgroups in a PO):
· If only CN-assigned subgrouping is used, subgroupsNumPerPO is present (the value then equals to the number of CN-assigned subgroups), and Nsg-UEID is absent.
· If only UEID-based subgrouping is used, subgroupsNumPerPO and Nsg-UEID are present, and Nsg-UEID has the same value as subgroupsNumPerPO.
· If both subgrouping methods are used, both subgroupsNumPerPO and Nsg-UEID are present, and 0 < Nsg-UEID < subgroupsNumPerPO.
· RAN2 aims to Support PEI and subgrouping with eDRX. FFS the impact. 
· RAN2 assumes that there is no particular impact to Uu signalling to support RAN sharing. It is further assumed that Core Networks must have consistent policy if subgrouping is used by multiple Core Networks. 
· RAN2 assumes that PEI can be used “without” subgrouping. FFS whether the bits in the PEI for subgrouping then need to have any particular meaning, or whether this would be done by just having one subgroup. 
· RAN2 assumes that PEI monitoring can not be specifically enabled/disabled for individual UEs.
· PEI subgroup indices are allocated to CN-assigned subgroups first. The 1st bit in the PEI bitmap corresponds to the CN-assigned subgroup #1, 2nd bit in the bitmap corresponds to the CN-assigned subgroup #2, and so on. After CN-assigned subgroups, the subsequent bits, if any, correspond to the UEID-based subgroup #1, #2, and so on.
· Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
· If network supports PEI but not subgrouping, the whole SubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.
· UE is configured to monitor PEI, either only in the last used cell or any other cells (after cell reselection). FFS how the configuration is provided in [SI, RRCRelease, or NAS message].
· If a cell supports both UE identity based and CN assigned subgrouping, for UEID based paging subgrouping, UE belongs to k-th paging subgroup, where
· k = [floor (UE Identity/(N*Ns)) mod Nsg-UEID] + Nsg-CN, 
· N is the number of Paging frames, 
· Ns is the number of POs per paging frame, 
· Nsg-UEID is the number of UEID-based paging subgroups, and 
· Nsg-CN is the number of CN assigned paging subgroups (= subgroupNumPerPO - Nsg-UEID).




During post 116bis-e discussion of open issues [3], it was concluded that company contributions should be invited to discuss the open issue:
OI 1.4: RAN2 has a preference to support PEI with both DRX and eDRX; FFS on potential issues (e.g., PEI and PTW).

Discussion
As explained in [4], due to the distribution of UEs amongst paging occasions and paging frames, and in order to ensure that all UEs in each of those POs can be distributed amongst all 8 subgroups, the UE_ID to be used in determining the subgroup allocation needs to be 5G-S-TMSI mod 1024*8*4.

Proposal 1: For UE-ID based subgroups the UE identity is UE_ID = 5G-S-TMSI mod X, where:
· X is 8192 (1024*8) when DRX is used 
· X is 32768 (1024*8*4) when eDRX is used

The PEI operation when eDRX is used can be exactly the same as for the case of DRX, the only real exception being that the UE needs to monitor PEI in each paging occasion throughout the paging window. What this does mean, however, is that the network may page this UE in multiple POs in the PTW, which would potentially increase the false wake-up probability for other UEs which happen to be using the same POs in that PTW while configured with DRX. In order to mitigate the issue, it may be possible to allocate eDRX and DRX UEs with different CN assigned subgroups. However, this may not always be possible and there could be an issue in case UE-ID based subgrouping is used. 

It should therefore be considered whether to support only CN assigned subgrouping (and not UE-ID based) for UEs configured with eDRX, whether to allow UE-ID based subgrouping to be separately enabled for eDRX and DRX UEs, or whether to allow splitting of the subgroups used for UE-ID based subgrouping in to two ranges such that DRX UEs and eDRX UEs use a different range of UE-ID based subgropups. 

Proposal 2: RAN2 to consider the following options for enabling PEI and subgrouping for UEs configured with eDRX:
a) Only support CN assigned subgrouping and not UE-ID based subgrouping for eDRX
b) Separately enable UE-ID based subgrouping for DRX and eDRX
c) Allow the NW to optionally split the range of subgroups used for UE-ID based grouping into 2 ranges for DRX and eDRX.
d) DRX and eDRX UEs are simultaneously enabled using the same configuration and share the same subgroup ID ranges (i.e. none of the above).


Conclusion
In this paper we discuss the support of PEI and subgrouping for eDRX UEs and make the following proposals::
 
Proposal 1: For UE-ID based subgroups the UE identity is UE_ID = 5G-S-TMSI mod X, where:
· X is 8192 (1024*8) when DRX is used 
· X is 32768 (1024*8*4) when eDRX is used

Proposal 2: RAN2 to consider the following options for enabling PEI and subgrouping for UEs configured with eDRX:
e) Only support CN assigned subgrouping and not UE-ID based subgrouping for eDRX
f) Separately enable UE-ID based subgrouping for DRX and eDRX
g) Allow the NW to optionally split the range of subgroups used for UE-ID based grouping into 2 ranges for DRX and eDRX.
h) DRX and eDRX UEs are simultaneously enabled using the same configuration and share the same subgroup ID ranges (i.e. none of the above).
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