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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 RRM measurement relaxation and offloading of RRC_IDLE/INACTIVE UE MR for serving and neighbor cell.
2 Discussion
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]2.1 RRM measurement relaxation for serving cell
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In addition to paging monitoring, RRM measurement is another idle/inactive mode procedure that consumes a significant amount of UE power. In IDLE/INACTIVE mode, UE needs to perform serving cell measurement and neighbor cell measurement. If UE still have to wake up and switch on MR frequently to perform serving/neighboring cell RRM measurement, the power saving effect of the LP-WUS mechanism may be highly reduced.
In SI phase, RAN2 has studied the RRM measurement relaxation for serving/neighboring cell and made the follows conclusions [2]. 
	RAN2 SI phase agreements about RRM measurement relaxation:
· RAN2 assumes in ultra-deep-sleep, RRM measurement on serving cell via MR is relaxed (may include no measurement) if RRM measurement on LR is feasible/supported. FFS on the details, e.g. how to relax, in which condition.
· RAN2 assumes in ultra-deep-sleep, RRM measurement on neighboring cell via MR is relaxed (may include no measurement) if RRM measurement on LR is feasible/supported. FFS on the details, e.g. how to relax, in which condition.
· RAN2 has studied and concluded the feasibility for RRM measurement relaxation (including no measurement) for serving cell by MR and neighboring cell by MR at least if RRM measurement on LR for serving cell is feasible/supported. Details are to be decided in WI.


From RAN2’s WI perspective, we need to consider the entering and leaving condition for using LR for serving/neighboring cell RRM measurement.
In R16, the relaxing neighboring cell RRM measurement for intra-frequency or inter-frequency/inter-RAT frequency is allowed for UEs not at cell edge and/or with low mobility. However, it is noted that no relaxation is so far allowed for the serving cell RRM. It is up to RAN4 to decide how RRM measurement on serving cell via MR is relaxed (may include no measurement), RAN2 is expected to consider the new criteria for relaxing serving cell RRM measurement.
In SI study, it is common understanding that RRM measurement for serving cell can be offloaded from MR to LR, and then RRM measurement for serving cell at MR can be relaxed. The entering for using LR for serving cell RRM measurement is when signal quality (e.g. RSRP/RSRQ) of serving cell is greater than a threshold. Or when UE starts LP-WUS monitoring, the serving cell RRM measurement is offloaded from MR to LR.
Proposal 1: UE serving cell RRM measurement can be offloaded from MR to LR with the follows condition: 
· Option 1: when signal quality of serving cell measured by MR is greater than a threshold.
· Option 2: when entry condition for monitoring LP-WUS is satisfied.
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]2.2 RRM measurement relaxation for neighboring cell
[bookmark: OLE_LINK18]In R16, the neighboring cell RRM measurement relaxation for intra-frequency or inter-frequency/inter-RAT frequency is allowed for UEs not at cell edge and/or with low mobility, detailed measurement relaxation rules are shown in the figure 1.


Figure 1 the legacy RRM measurement relaxation for neighboring cell
In general, the neighbour cell measurements only need to be performed by the UE if the serving cell is not strong enough, i.e., when the intra-frequency cell re-selection criterion (Srxlev > SIntraSearchP and Squal > SIntraSearchQ) or the inter-frequency cell re-selection criterion (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ) is not fulfilled. However, the LP-WUS may be deactivated before the neighbour cell measurements since there will be some neighboring cells areas which are not covered by LP-WUS, as shown in figure 2. It is a common understanding that RRM measurement for neighboring cell can only be performed by MR, which means offloading from MR to LR for RRM measurement for neighboring cell is not supported.


Figure 2 the LP-WUS coverage
The current neighbor cell measurement relaxation can achieve UE energy saving, RAN2 considers whether further need to relax neighbor cell RRM measurement for LP-WUS MR. And specify the criteria for relaxing neighbor cell RRM measurement if necessary. In our view, to simplify the complexity of the design LP-WUS, it at least can reuse the neighboring cell RRM measurement relaxation of R16 for LP-WUS MR.
Proposal 2: RAN2 reuse the neighboring cell RRM measurement relaxation of R16 for LP-WUS MR.
3 Conclusion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK8]In this contribution we discuss the RRM measurement relaxation and offloading for idle/inactive UE, with the following proposals:
Proposal 1: UE serving cell RRM measurement can be offloaded from MR to LR with the follows conditions: 
· Option 1: when signal quality of serving cell is greater than a threshold.
· Option 2: when entry condition of using LP-WUS is satisfied.
Proposal 2: RAN2 reuse the neighboring cell RRM measurement relaxation of R16 for LP-WUS MR.
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