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1 Introduction

In RAN#86 meeting, a new WID RP-193173 for UE power saving enhancement was approved. In the WID, one objective is paging enhancement for idle/inactive-mode UE to reduce unnecessary UE paging receptions. 
For this objective, so far, RAN2 has agreed to support UE subgrouping based paging, and RAN1 has agreed to introduce PEI for paging. RAN1 also discussed on how to provide UE subgroup indications over PEI. In this contribution, we will discuss the signalling aspects for PEI monitoring from RAN2’s perspective.
2 Discussion

In RAN1#105 e-meeting, RAN1 discussed on paging enhancement for idle/inactive-mode UE and reached the following agreements. 
	Agreement:

For UE subgroups indication in physical layer, maximum of 8 subgroups per PO is supported.
Conclusion:
To down-select one solution for PEI physical-layer channel/signal in RAN1 #106-e, using below as a starting point:

· PDCCH-based PEI

· SSS-based PEI

· TRS/CSI-RS-based PEI

Note: Additional details for each of the above 3 solutions are encouraged for more informed down-selection

Note: further refinement of the above list is possible, e.g., by merging/further splitting, depending on significance of the commonality and/or differences


For the physical layer channel/signals design for PEI, it has been agreed to use PDCCH-based PEI. In RAN1#106bis e-meeting, RAN1 made the following agreements for PEI.
	Agreement

For NR Rel-17, paging indications to UE subgroups are carried only in PEI.

Agreement 
For PEI, a new DCI format is supported to include at least paging indications to UE group(s)/subgroups of the associated PO(s)

· One bit in the DCI payload indicating one UE subgroup of a PO or one UE group/PO

· The maximum number of total bits for paging indication field in PEI DCI format is x 
· One PEI can be configured to indicate up to 4 PO(s) in a PF

· FFS whether to supporting map PEI to 3 POs in a PF
· FFS: 1 PEI for POs across multiple PFs

· FFS: value of x


According to RAN1 agreements, one PEI can be used to indicate up to 4 PO(s) in a PF, the number of POs across multiple PFs that can be associated with one PEI is FFS, and the maximum number of total bits for subgrouping indication field in the PEI DCI format is FFS. 

In our understanding, since UE needs to perform SSB based synchronization for PEI reception, the PEI monitoring occasion should be located adjacent to SSB. If the SSB periodicity configured by network is not larger than the timer interval between two adjacent POs, each PO would be associated with a separate PEI occasion. If the SSB periodicity is larger than the timer interval between two adjacent POs, multiple POs would be associated with the same PEI occasion. In other words, the mapping between PEI occasions to POs may depend on the comparison of SSB periodicity and PO distribution in time domain in the cell. In the case that multiple POs are associated with the same PEI occasion, if the available bits for subgrouping indication in PEI DCI cannot support all grouping numbers for all the associated POs, separate resources (e.g. PDCCH search space, CORESET) for PEI should be considered.
Observation 1 Whether to require PEI separate resources depends on RAN1 agreed number of available bits for subgrouping indication in PEI DCI formant.
Proposal 1 If RAN1 designed available bits for subgrouping indication in PEI DCI format cannot support all grouping numbers, RAN2 consider introducing separate resources for PEI in RRC configuration.
Proposal 2 Send LS to RAN1 to ask the need of separate radio resources for PEI.
3 Conclusion

Based on the discussion we make the following observation:

Observation 1 Whether to require PEI separate resources depends on RAN1 agreed number of available bits for subgrouping indication in PEI DCI formant.

And we give the following proposals:

Proposal 3 If RAN1 designed available bits for subgrouping indication in PEI DCI format cannot support all grouping numbers, RAN2 consider introducing separate resources for PEI in RRC configuration.
Proposal 4 Send LS to RAN1 to ask the need of separate radio resources for PEI.
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