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1 Introduction
It was agreed in WID [1] to specify LP-WUS procedures and configurations in idle/inactive state.
	· For IDLE/INACTIVE modes
· Specify 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 (RAN2, RAN1, RAN3, RAN4)
· Specify LP-SS with periodicity with Yms for LP-WUR, for synchronization and/or RRM for serving cell. (RAN1, RAN4)
· LP-SS is based on OOK-1 and/or OOK-4 waveform with or without overlaid OFDM sequences. Further down selection between with and without overlaid OFDM sequences is to be done within WI.
· Note: For LP-WUR that can receive existing PSS/SSS, existing PSS/SSS can be used for synchronization and RRM instead of LP-SS.
· Y will be decided within WI. 320ms is the start point.
· Specify further RRM relaxation of UE MR for both serving and neighbor cell measurements, and UE serving cell RRM measurement offloaded from MR to LP-WUR, including the necessary conditions (RAN4, RAN2)


In this contribution, we will discuss 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 Entry/exit conditions for using LP-WUS
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]If LP-WUS has been configured in the cell by SIB or RRC release, 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 SI phase [2].
	RAN2#123 agreements for IDLE/INACTIVE UE：
Entry/exit condition(s) of using LP-WUS is configured in SIB. FFS via RRC dedicated signaling, e.g. by RRC release.
Entry condition(s) of using LP-WUS include at least good serving cell quality, e.g. the serving cell quality measurement on LR and/or serving cell quality measurement on MR is better than configured threshold(s) in SIB. Other condition(s) is not precluded/FFS.  
UE stops using LP-WUS when exit condition(s) configured in SIB is fulfilled. The exit condition(s) includes at least out of coverage of LP signaling, e.g. the serving cell quality measured by LR is less than the configured threshold in SIB, FFS on measurement on MR.


In SI stage, RAN2 had discussed whether network know IDLE/INACTVIE UE is monitoring LP-WUS or exit from monitoring LP-WUS. The conclusion is that network does not need to know it. In other words, 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).
Proposal 1: Confirm the entry/exit condition(s) for monitoring LP-WUS in IDLE/INACTVE mode can be configured via SIB at least. 
2.2 Subgrouping methods for LP-WUS
RAN2 assumes that using subgrouping for LP-WUS could be beneficial to reduce false alarms rate. In Rel-17 Paging Early Indication (PEI), two subgrouping methods were introduced, which includes: CN assigned and UE_ID based subgrouping. It is up to network configuration to determine which subgrouping should be used.
For CN assigned subgrouping, UE's subgroup is assigned by CN taking into account the UE's characters, such as mobility pattern, paging probabilities, etc. UE supporting CN assigned subgrouping in RRC_IDLE or RRC_INACTIVE state can be assigned a subgroup ID by AMF through NAS signalling. While for UE_ID based subgrouping, UE's subgroup is formed based on UE_ID and the subgroup number in RAN. The UE belonging to the assigned subgroup ID monitors its associated PEI which indicates the paged subgroup(s). 
Similar as PEI, both CN assigned subgrouping and UE_ID based subgrouping should be supported in LP-WUS. Reusing the subgrouping design from Rel-17 can simplified the implementation of LP-WUS by avoiding changes to the core-network specification.  
In Rel-17, subgroup indications for up to 8 subgroups are carried by PEI for an associated PO. In LP-WUS, the number of subgroups 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: _GoBack]Proposal 2: Similar as PEI, both CN assigned subgrouping and UE_ID based subgrouping can be supported in LP-WUS..??
[bookmark: OLE_LINK1]Proposal 3: The number of subgroups can be carried in LP-WUS is up to 8.
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: Confirm the entry/exit condition(s) for monitoring LP-WUS in IDLE/INACTVE mode can be based on the configured criteria in SIB.  
Proposal 2: Similar as PEI, both CN assigned subgrouping and UE_ID based subgrouping should be supported in LP-WUS.
Proposal 3: The number of subgroups can be carried in LP-WUS is up to 8.
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