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Introduction
In previous discussion, some agreements of paging enhancement were reached [1]. In this contribution, the remaining issues of PEI are further discussed.

Remaining issues of PEI
PEI was introduced to reduce the power consumption of unnecessary paging reception. In previous meetings, some designs of PEI, such as the mapping methods of the paging indications, PEI-O location, search space and aggregation level were discussed. In this contribution, further discussion and analysis are provided. 
PEI search space
In 3GPP TSG RAN 1#107-e meeting, it was agreed that the search space set for PEI can be configured as CSS other than SSS#0. In 3GPP TSG RAN 1#107bis-e meeting, whether SSS#0 can be used for PEI was further discussed and a working assumption was made as follows [2].
	Working assumption
· SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3
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Figure 1 Multiplexing pattern of SSB and CORESET#0
The multiplexing patterns for SSB and CORSET #0 are shown in Figure 1. Where in case of CORESET multiplexing pattern 1, time division multiplexing mode is adopted for SSB and CORESET #0. In the case of CORESET multiplexing pattern 2 or 3, the CORESET is in the previous slot of the SSB or in the same slot with the SSB. 
In our understanding, supporting search space set 0 for peisearchspace provides more flexibility for NW implementation. However, some companies concerned that configuring SearchSpaceId = 0 for PEI may require UE to wake up earlier to detect the previous SSB for sync required by PEI performance due to the time domain location of PEI and SSB, thus the power saving gain may be degraded. While some UE/chip-vendors stated UE can detect PEI in buffer-then-process manner. In this way, there is no harm to power saving gain. On the other hand, we need to notice whether UE to detect PEI depends on UE implementation according to the conclusion in the last meeting, and NW will also take the impact on UE power saving gain into account when deploying the feature in the future. If the power saving gain cannot be guaranteed, gNB will not configure SearchSpaceId = 0 as peisearchspace or UE does not need to detect the PEI. 
Moreover, the potential issue will be relieved when SearchSpaceId = 0 is configured for peiSearchSpace in the case of CORESET multiplexing pattern 2 or 3. Therefore, the working assumption can be confirmed. 
[bookmark: _Toc11330][bookmark: _Toc23252][bookmark: _Toc8436][bookmark: _Toc29465][bookmark: _Toc7872][bookmark: _Toc25972][bookmark: _Toc15007][bookmark: _Toc9846][bookmark: _Toc21503][bookmark: _Toc19332][bookmark: _Toc86840263][bookmark: _Toc95758145]Confirm the working assumption, SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3.
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According to the agreements in 3GPP TSG RAN 2#116b-e meeting, PEI and sub-grouping with eDRX are supported [3].
	RAN2 aims to Support PEI and subgrouping with eDRX. FFS the impact. 


For PEI and sub-grouping with eDRX, the mechanism is sufficient and have no additional discussion is needed. 
According to current conclusions and agreements, the PEI-related parameters, such as the number of the POs associated with one PEI, the number of sub-groups of one PO, PEI payload size, etc., are flexible and configurable. These parameters can be flexibly adjusted to eDRX settings without additional design.
Moreover, the PEI power saving gain is mainly determined by the UE processing timeline and the position of the PEI relative to the PO. The optimal PEI position does not vary with the DRX configurations. What’s more, the PEI-O location is defined in relative to the PO location by a frame-level offset, and the offset can be configured with a maximum value of 16 frames, which can meet the requirements of different scenarios. On the other hand, the introduction of eDRX already can achieve large power saving gain, the additional power saving gain obtained by the combination of PEI and eDRX may be not attractive. It is unnecessary to define a dedicated mechanism to support PEI with e-DRX.
Therefore, when the PEI and sub-grouping with eDRX are supported, the current PEI mechanism, including PEI location determination, parameter candidates, etc., can be applied without additional consideration.
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PEI for Redcap UE
According to the following agreements in RAN2 LS [4], the RedCap UE monitors paging only in an initial BWP associated with CD-SSB. Hence, for Redcap UE, the operations including serving cell measurement, sync correction, and PO reception are the same with legacy UEs. There is no need to further define dedicated mechanism for PEI for Redcap 
UE.
	Regarding the following working assumption for FR1 and FR2 related to a separate initial DL BWP: “If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective”
· RAN2 agreed that “A RedCap UE in idle/inactive mode monitors paging only in an initial BWP (default or RedCap specific) associated with CD-SSB and performs cell (re-)selection and measurements on the CD-SSB.” Therefore, using an NCD-SSB for such purposes is not considered further.



[bookmark: _Ref27391]For Redcap UE, the operations including serving cell measurement, sync correction, and PO reception are the same with legacy UEs. There is no need to further define dedicated mechanism for PEI for Redcap UE.

Conclusion
In this contribution, we discuss the remaining issues of power saving enhancement schemes for paging. We have the following proposals and observation.
Proposal 1:	Confirm the working assumption, SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3.
Proposal 2:	When the PEI and sub-grouping with eDRX are supported, the current PEI mechanism including PEI location determination, parameter candidates, etc., can be applied to eDRX without additional consideration.
Observation 1: For Redcap UE, the operations including serving cell measurement, sync correction, and PO reception are the same with legacy UEs. There is no need to further define dedicated mechanism for PEI for Redcap UE.
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