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1	Introduction
At previous RAN2 #125-bis, LP-WUS/WUR WI (Work Item) was started for the first time. As in the scope of RP-240801 WID [1] below, ‘LP-WUS configuration’, ‘entry/exit conditions’, ‘subgrouping’ were discussed for the case of RRC IDLE/INACTIVE. Then, we reached some conclusions at the meeting.
	· 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 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 first look at the agreements regarding ‘entry/exit condition’ which was made at the last RAN1#116-bis/RAN2#125-bis meeting. Then, we would like to discuss the LP-WUS entry/exit condition for LP-WUS monitoring in RRC IDLE/INACTIVE mode.
2	Discussion
2.1	entry/exit condition related agreements at RAN1/RAN2
The entry/exit condition(s) for when to start and end LP-WUS monitoring was also discussed not only at RAN2 but also at RAN1 meeting. We need to take a look RAN1 agreements and consider that results. First, we will touch RAN2 agreements which was made in the previous RAN2#125-bis meeting [2] as shown in below.
	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 


At the previous RAN2 meeting, we made the agreement that LP-WUS related configuration is provided via system information as long as RRC IDLE/INACTIVE mode. And LP-WUS configuration was decided to include LP-SS configuration and LP-WUS configuration. However, it has not yet been decided whether ‘Entry/exit condition for LP-WUS monitoring’ will be included or not. In this regard, it was discussed in detail at previous RAN1 meeting and working assumption was decided as follows.
	Agreement
From RAN1 perspective, at least the following metrics can be supported for RRM serving cell measurement performed by OOK-based receiver based on LP-SS:
· LP-RSRP
· LP-RSRP is the linear average of received power of LP-SS in OOK ON symbols.
· FFS: How to determine the received power of LP-SS in OOK ON symbols
· LP-RSRQ
· LP-RSRQ = LP-RSRP/LP-RSSI
· For the definition of LP-RSSI for determination of LP-RSRQ, further consider the following options:
· Option 1: LP-RSSI is the linear average of total received power in all LP-SS OOK symbols.
· Option 2: LP-RSSI is the linear average of total received power in LP-SS OOK OFF symbols.
· Option 3: LP-RSSI is the linear average of total received power in LP-SS OOK ON symbols.
· FFS: LP-SINR, Power ratio of OOK-ON symbol and OOK-OFF symbol
Note: RAN1 will send an LS to RAN2 and RAN4 on the measurement metrics that can be supported from RAN1 perspective, to facilitate RAN2/RAN4 discussions. The exact metrics for OOK-based receiver to be used and defined in the specifications depend on the outcome of [RAN1]/RAN2/RAN4 discussions.
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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
· 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.

Conclusion
LP-SINR is not considered further as a metric for RRM serving cell measurement for OOK-based receiver.



2.2	entry/exit condition for LP-WUS monitoring
According to RAN1’s agreements, entry and exit conditions for LP-WUS monitoring are different. Regarding the entry condition, if the UE is currently in MR mode, the WUR equipped in UE does not need to receive and/or turn on until at least entry condition is met. The UE may start LP-WUS monitoring if the serving cell measurement performed by the MR is above entry condition(threshold). We think the entry condition for LP-WUS monitoring is sufficient. Hence, we support the above conclusion.
Support that UE may start LP-WUS monitoring if the serving cell measurement performed by the MR is above entry threshold.
Regarding the exit condition, if the UE is currently in LR mode, the UE may stop LP-WUS monitoring and fallback to MR mode if the serving cell measurement performed by LR is below exit threshold(s). We also agree that exit condition. And, if UE is in LR mode, LR can only receive LP-SS and LP-WUS. So, we propose that measurement metric for exit condition can be LP-SS or LP-WUS or the combination of LP-SS/LP-WUS. 
Support that UE may stop LP-WUS monitoring if the serving cell measurement performed by the LR is below entry threshold.
If UE is in LR mode, LR can only receive LP-SS and LP-WUS. 
Measurement metric for exit condition can be LP-SS or LP-WUS or the combination of LP-SS/LP-WUS
And we think that other conditions can be considered about fallback from LR to MR. Counter value can be utilized for exit conditions. LR can miss-detect the LP-WUS or LP-SS temporality due to some reason. So, we propose the counter-based exit condition. If LR miss-detects the LP-WUS/LP-SS and if the counter reaches max number of pre-configured values, LR stops LP-WUS monitoring and fallback to MR mode.
LR can miss-detect the LP-WUS or LP-SS temporality 
Propose the counter-based exit condition. If LR miss-detects the LP-WUS/LP-SS and if the counter reaches max number of pre-configured values, LR stops LP-WUS monitoring and fallback to MR mode.
3	Conclusion
We made the following observations: 
Observation 1	If UE is in LR mode, LR can only receive LP-SS and LP-WUS.
Observation 2	LR can miss-detect the LP-WUS or LP-SS temporality 
Proposal 1	Support that UE may start LP-WUS monitoring if the serving cell measurement performed by the MR is above entry threshold.
Proposal 2	Support that UE may stop LP-WUS monitoring if the serving cell measurement performed by the LR is below entry threshold
Proposal 3	Measurement metric for exit condition can be LP-SS or LP-WUS or the combination of LP-SS/LP-WUS
Proposal 4	Propose the counter-based exit condition. If LR miss-detects the LP-WUS/LP-SS and if the counter reaches max number of pre-configured values, LR stops LP-WUS monitoring and fallback to MR mode.
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