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1. Introduction
A new WID on LP-WUS/WUR has been approved at the RAN#102 meeting [1] and revised at the RAN#103[2]. In the WID, following objectives are included.
	· 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)


In last RAN2 meeting (RAN2#115-bis), following agreements has been made[3],
	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 RAN1#116-bis meeting, following agreements has been made [4],
	R1-2402893	Summary #1 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement
For multi-beam operation of LP-WUS, UE assumes the same LP-WUS information payload is repeated in all transmitted beams corresponding to LP-WUS 
· the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation 

R1-2402894	Summary #2 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement
Each LO consists of N * K LP-WUS MOs, where N is the number of beams corresponding to LP-WUS, and K is the number of LP-WUS MOs for each beam.
· Option 1: K = 1 
· Option 2: K can be larger than or equal to 1
· FFS if more than 1 LP-WUS is transmitted from the same beam, whether the information in these multiple LP-WUS is always the same or can be different

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.

R1-2402895	Summary #3 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

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.




In this contribution, we describe our view for procedure and configuration of LP-WUS/WUR for RRC_IDLE/INACTIVE state.
2. [bookmark: _Hlk149789986]Discussion
2.1. Configuration
At the last meeting, LP-WUS related configuration is provided via system information was agreed and dedicated configuration via RRC was decided as FFS. Since there are no clear advantages of configuration in RRC, it is better to discuss the contents of configuration (i.e. LP-SS config, LP-WUS config, entry/exit condition, etc.) first, and revisit when there are necessary cases to be configured for dedicated UEs.
[bookmark: _Hlk163188390]Proposal 1:	Since there are no clear advantages of configuration in RRC, it is better to discuss the contents of configuration (i.e. LP-SS config, LP-WUS config, entry/exit condition, etc.) first, and revisit when there are necessary cases to be configured for dedicated UEs.

2.2. Sub-grouping
At the last meeting, it was agreed that the PEI subgrouping method is taken as baseline for LP-WUS subgrouping, i.e. CN assigned and UE_ID based subgrouping. The number of subgroups depends on the LP-WUS structure and it is still under discussion in RAN1, so RAN2 should wait for the progress of RAN1.
It is proposed in [5] that when UE_ID based subgrouping is used and PEI is used simultaneously, the false paging rate can be reduced by using a different allocation method than subgrouping with PEI. In this case, it is possible to use “5G-S-TMSI” as the UEID for subgrouping of LP-WUS, and change the reference method slightly (e.g. UEID for LPWUS = 5G-S-TMSI / subgroupsNumForUEID) to ensure that the subgrouping pattern will be different from that of PEI. Therefore, RAN2 should discuss how to determine the LP-WUS subgroup using “5G-S-TMSI” as the baseline for calculating the UE_ID based subgrouping.

Proposal 2: 	RAN2 should discuss how to determine the LP-WUS subgroup using “5G-S-TMSI” as the baseline for calculating the UE_ID based subgrouping.

2.3. Entry/exit condition for LP-WUS monitoring
At the last meeting, it was decided to wait for the progress of the discussions in RAN1.
The following relevant Agreements and Working Assumptions were reached in last RAN1 meeting.
	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.

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.




From the above, at least the following can be assumed as entry/exit conditions
· LP-WUS monitoring entry condition is evaluated based on MR using entry threshold.
· LP-WUS monitoring exit condition is evaluated based on LR using exit threshold.
RAN2 should discuss thresholds and other conditions that should be considered in RAN2 to take account of mobility to neighbouring cells, using the above assumptions as a baseline.
Proposal 3: 	RAN2 should discuss thresholds and other conditions that should be considered in RAN2 to take account of mobility to neighbouring cells, using the followings as a baseline.
· LP-WUS monitoring entry condition is evaluated based on MR using entry threshold.
· LP-WUS monitoring exit condition is evaluated based on LR using exit threshold.
3. Conclusion
Proposal 1:	Since there are no clear advantages of configuration in RRC, it is better to discuss the contents of configuration (i.e. LP-SS config, LP-WUS config, entry/exit condition, etc.) first, and revisit when there are necessary cases to be configured for dedicated UEs.
Proposal 2: 	RAN2 should discuss how to determine the LP-WUS subgroup using “5G-S-TMSI” as the baseline for calculating the UE_ID based subgrouping.
Proposal 3: 	RAN2 should discuss thresholds and other conditions that should be considered in RAN2 to take account of mobility to neighbouring cells, using the followings as a baseline.
· LP-WUS monitoring entry condition is evaluated based on MR using entry threshold.
· LP-WUS monitoring exit condition is evaluated based on LR using exit threshold.
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