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1. Introduction
[bookmark: _Hlk163058605]In RAN2#125bis [1], following workding assumption and agreement were made:
	[bookmark: _Hlk153295984]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 discuss LP-WUS operation in RRC_IDLE/INACTIVE mode.
2. Discussion
2.1 Dedicated configuration for LP-WUS
For LP-WUS monitoring, an LP-WUR UE needs to receive LP-WUS configuration (e.g., monitoring occasion, LP-SS configuration). RAN2 agreed to receive LP-WUS configuration via system information, however, a necessity of dedicated configuration is still FFS. From our view, dedicated LP-WUS configuration from a gNB is not valid since an idle/inactive LP-WUR UE is allowed to camp on another cell via cell (re-)selection procedure [3]. 
Proposal 1: Support LP-WUS configuration via system information (e.g., cell-specific). Does not support dedicated LP-WUS configuration.

2.2 Subgrouping for LP-WUS
In RAN1#116bis, the following agreements were made on subgrouping and PEI [2].
	Agreement
Regarding the LP-WUS information for idle/inactive UEs, at least consider the following：
· Option 1: A bitmap with each bit corresponding to [one or more] subgroups
· Option 2: A codepoint value corresponding to one or more subgroup(s)
· Option 3: Multiple codepoint values with each corresponding to one or more subgroup(s)
· Combination of above options are not precluded
· FFS how to carry LP-WUS information, e.g., by encoded bits (with/without CRC) and/or by OOK sequence selection for ‘ON-OFF’ pattern for OOK symbols of LP-WUS.
· FFS how to carry LP-WUS information by overlaid OFDM sequences.
· It doesn’t preclude considering the configuration where a single candidate overlaid OFDM sequence is used
· Other options are not precluded




Following the legacy PEI, subgrouping is an efficient power saving operation to reduce false alarms and monitor paging occasions in IDLE/INACTIVE modes. Similar to the legacy subgrouping method, subgroup based wake-up indication is supported by LP-WUS. The contents of the indication is upto RAN1 since the LP-WUS signal design, payload and maximum number of subgroups have been discussed by RAN1.
Proposal 2: For PEI based subgrouping, detailed LP-WUS information (e.g., bitmap, codepoint) and maximum number of subgroups are up to RAN1 decision.  


2.3 Entry/Exit condition
[bookmark: _Hlk163077162]RAN1 made the following working assumptions [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
· 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
· 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 the last RAN2 meeting [1], an workding assumption was made that LP-WUS configuration in SIB includes FFS on entry/exit condition for LP-WUS monitoring. In the last RAN1 meeting [2], RAN1 made working assumption for entry/exit condition. When the RAN1 agrees entry/exit condition based on the working assumption, RAN2 also agree that entry/exit conditions for LP-WUS monitoring can be included in the SIB, i.e., always configured by gNB.
Proposal 3: When RAN1 agrees entry/exit conditions, RAN2 agrees to include entry/exit condition in the SIB. 
Proposal 4: Support procedure that entry/exit conditions of LP-WUS monitoring are configured by gNB (e.g., SIB).
To support entry/exit conditions for LP-WUS monitoring, the UE is configured with conditions. For example, a threshold of LP-RSRP/LP-RSRQ value of received LP-SS. (e.g., detail threshold value is upto RAN1 decision). The satisfied condition (e.g., above the threshold) of received LP-WUS can be regarded successful reception and can maintain entry condition. In contrast, if the condition is not satisfied, LP-WUS reception may be failed. Upon detecting the number of reception failures, the UE stops LP-WUS monitoring and start to monitor the legacy PO that the exit condition is fulfilled.
Proposal 5: For LP-WUS exit condition, support a number of LP-WUS reception failures. The number is FFS.

While measuring of entry/exit conditions, a UE being capable of OFDM-based LP-WUR can measure both NR-SS (existing SSB) and LP-SS (i.e., if supported) simultaneously. The measured values can be used for the decision of entry/exit condition. Since the qualities of NR-SS and LP-SS are different metrics (e.g., RSRP and LP-RSRP, respectively), RAN2 should discuss how to use the different metrics for the decisions. For example, using the higher value or combined values. 
Proposal 6: For OFDM-based WUS, consider measuring both NR-SS and LP-SS quality measurement for entry/exit conditions of LP-WUS monitoring. How to use two different metrics (e.g., NR-SS and LP-SS) for decision is further discussed.
3. Conclusion
In this contribution, the following proposals were made:
Proposal 1: Support LP-WUS configuration via system information (e.g., cell-specific). Does not support dedicated LP-WUS configuration.
Proposal 2: For PEI based subgrouping, detailed LP-WUS information (e.g., bitmap, codepoint) and maximum number of subgroups are up to RAN1 decision.  
Proposal 3: When RAN1 agrees entry/exit conditions, RAN2 agrees to include entry/exit condition in the SIB. 
Proposal 4: Support procedure that entry/exit conditions of LP-WUS monitoring are configured by gNB (e.g., SIB).
Proposal 5: For LP-WUS exit condition, support a number of LP-WUS reception failures. The number is FFS.

Proposal 6: For OFDM-based WUS, consider measuring both NR-SS and LP-SS quality measurement for entry/exit conditions of LP-WUS monitoring. How to use two different metrics (e.g., NR-SS and LP-SS) for decision is further discussed.
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