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1 Introduction
In RAN2#125bis meeting, RAN2 discussed the procedure and configuration of LP-WUS in RRC_IDLE INACTIVE and achieved the following agreements [1]:
	· The LP-WUS related configuration for IDLE/INACTIVE state is provided via system information. FFS if dedicated configuration is needed.
· Working assumption: the LP-WUS configuration in SIB at least includes the following information:
· LP-SS configuration
· LP-WUS configuration
· FFS on Entry/exit condition for LP-WUS monitoring
· The PEI subgrouping method is taken as baseline for LP-WUS subgrouping, i.e. CN assigned and UE_ID based subgrouping. FFS the maximum number of subgroups.


In this contribution, we will continue discussing the procedure and configuration of LP-WUS indicating paging monitoring triggered by LP-WUS, including at least configuration, sub-grouping and entry/exit condition for LP-WUS monitoring.
2 Discussion
2.1 LP-WUS configuration
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In last RAN2 meeting, RAN2 assumes that the LP-WUS configuration at least includes LP-SS configuration, LP-WUS configuration and FFS on entry/exit condition for LP-WUS monitoring. And the LP-WUS related configuration for IDLE/INACTIVE state is provided via system information. FFS if dedicated configuration is needed.
For IDLE/INACTIVE state UE, the LP-WUS configuration via dedicated signalling is not feasible, UE needs to transition to CONNECTED state, unless via RRC release signalling. It means that the UE must enter the CONNECTED state before entering the IDLE/INACTIVE state in order to obtain the LP-WUS configuration. Besides, the LP-WUS configuration via dedicated signalling increases the signalling overhead. In our view, dedicated configuration is not needed.
Proposal 1: The dedicated LP-WUS related configuration for IDLE/INACTIVE state is not needed.
2.2 Entry/exit conditions for LP-WUS monitoring
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]If LP-WUS has been configured in the cell by SIB, both UE and gNB could apply LP-WUS. Then it need to further determine the entry and exit conditions which UE monitoring LP-WUS. The following entry and exit conditions for of LP-WUS monitoring by LP-WUR for a UE are reached in RAN1#116bis meeting [2].
	Working Assumption
From RAN1 perspective, for the entry/exit conditions for LP-WUS monitoring in IDLE/inactive mode,
· The UE may start LP-WUS monitoring if
· the serving cell measurement performed by the MR is above entry threshold(s), if configured by the gNB, and/or
· FFS other conditions, and if any, whether all or one or some of the conditions need to be satisfied
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15]If UE starts LP-WUS monitoring, it may stop the legacy PO monitoring before UE receives LP-WUS indicating wake-up
· The UE monitors the legacy PO (and may monitor PEI) and may stop LP-WUS monitoring if
· the serving cell measurement performed by the LR is below exit threshold(s), if configured by the gNB, and/or
· FFS other conditions, and if any, whether all or one or some of the conditions need to be satisfied
· FFS the serving cell measurement metrics
· The entry/exit thresholds can be configured separately for different types of LR
· It is left to RAN2 discussion whether the threshold(s) are always configured by the gNB. 
· Note: This may be revisited based on the RAN2/RAN4 discussion.


In SI stage, RAN2 agreed that UE may autonomously monitoring LP-WUS when the serving cell quality is better than configured threshold(s) in SIB and stop monitoring LP-WUS when the serving cell quality is less than configured threshold(s). FFS the serving cell measurement performed by the MR and/or LR. 
Before UE starting LP-WUS monitoring, UE MR is wake-up and monitors legacy PO, MR also measures the serving cell, so UE use the serving cell measurement result of MR to start LP-WUS monitoring is more suitable due to the measurement accuracy of MR Is higher than that of LR. After UE starting LP-WUS monitoring, UE MR may go to deep sleep, so UE use the serving cell measurement result of LR to stop LP-WUS monitoring is more suitable.
Moreover, in RAN1#116bis, RAN1 assumes that the UE at least may start LP-WUS monitoring if the serving cell measurement performed by the MR is above entry threshold(s), if configured by the gNB. And the UE at least may stop LP-WUS monitoring if the serving cell measurement performed by the LR is below exit threshold(s), if configured by the gNB. RAN2 confirms the assumption of RAN1.
Proposal 2: RAN2 confirms that UE starts LP-WUS monitoring when the serving cell quality measurement on MR is better than configured entry threshold and stops LP-WUS monitoring when the serving cell quality measured by LR is less than configured exit threshold.
2.3 Subgrouping methods for LP-WUS
In last RAN2 meeting, it agreed that the PEI subgrouping method is taken as baseline for LP-WUS subgrouping, i.e. CN assigned and UE_ID based subgrouping. FFS the maximum number of subgroups.
In Rel-17, subgroup indication up to 8 subgroups are carried by PEI for an associated PO. In LP-WUS, the number of subgroups per PO depends on the decision on payload of LP-WUS in RAN1. RAN1 had discussed that the design for carrying LP-WUS content is up to 8 or 16 bits. However, large payload results in more overhead. To achieve the trade-off between the payload size and power saving gain for a UE, up to 8 bits can be suitable for LP-WUS content payload. Therefore, the number of subgroups can be carried in LP-WUS is up to 8, same as PEI. 
[bookmark: OLE_LINK1]Proposal 3: The number of subgroups can be carried in LP-WUS is up to 8.
According to RAN1 agreements, for the case where a UE supports PEI and PEI is configured by the gNB, after the UE receives LP-WUS indicating wake-up, it is up to UE implementation whether to monitor PEI or not. In other words, UE may monitor PEI after waked up by LP-WUS. This requires the subgrouping of LP-WUS can be used together with the subgrouping of PEI.
In case LP-WUS and PEI are used together for one UE, it is expected that UE could achieve more power saving gain via two levels of subgrouping for both LP-WUS and PEI. UE first monitors LP-WUS, then monitors PEI. The subgrouping of PEI should be a subset of LP-WUS subgrouping, or the subgrouping of PEI and the subgrouping of LP-WUS have an intersection, as shown in figure 1a and 1b. In this way, it is expected that some UEs will be filtered out to further monitor PO.
[bookmark: OLE_LINK12]However, the latter way, the design method of subgrouping has a great impact on the spec, and the formula of PEI subgrouping may need to be redesigned, since the UE ID corresponding to the subgrouping of LP-WUS is different. Besides, this design method of subgrouping requires binding LP-WUS and PEI.
[bookmark: OLE_LINK13]The subgrouping of PEI is a subset of LP-WUS subgrouping, it is easy to implementation. The formula of PEI subgrouping can be reused, just make the subgroupsNum (bitmap) shorter.
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1b
Figure 1 relationship of LP-WUS subgrouping and PEI subgrouping
[bookmark: OLE_LINK6][bookmark: OLE_LINK11]Proposal 4: For monitoring PEI after monitoring LP-WUS, the subgrouping of PEI should be a subset of LP-WUS subgrouping.
3 Conclusion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK8]In this contribution we discuss the LP-WUS operation in IDLE/INACTIVE modes, with the following proposals:
Proposal 1: The dedicated LP-WUS related configuration for IDLE/INACTIVE state is not needed.
Proposal 2: RAN2 confirms that UE starts LP-WUS monitoring when the serving cell quality measurement on MR is better than configured entry threshold and stops LP-WUS monitoring when the serving cell quality measured by LR is less than configured exit threshold.
Proposal 3: The number of subgroups can be carried in LP-WUS is up to 8.
Proposal 4: For monitoring PEI after monitoring LP-WUS, the subgrouping of PEI should be a subset of LP-WUS subgrouping.
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