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1	Introduction
The SI on LP-WUS was approved in [RP-222644] with the following objective related to RAN2:
· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals  [RAN2, RAN1] 
RAN1 agreed that both RRC IDLE/INACTIVE and CONNECTED modes are to be studied as part of the LP-WUS/WUR SI in RAN1#110bis-e, and made some baseline progress as follows:
	RAN1#110bis-e
For R18 LP-WUS/WUR power evaluation in RRC connected mode, the following can be considered, 
· XR traffic model with evaluation methodologies and assumptions captured in TR 38.838. 
· eMBB traffic model with evaluation methodologies and assumptions captured in TR 38.840
· Heartbeat traffic models in 3GPP TR 38.875.
· Other models are not precluded.

Company to further provide the followings,
· Parameters (e.g., frame rate, data rate, jitter range, DRX configurations and etc if needed.)
· How to use LP-WUS, e.g., LP-WUS to trigger/adapt PDCCH monitoring.
· Other details if any



This contribution presents our view on possible area that RAN2 can discuss for RRC_CONNECTED mode. 
2	Discussion
2.1	LP-WUS and PDCCH monitoring
For use of LP-WUS, the start condition needs to be defined. One simple way would be that the gNB indicates LP-WUS monitoring to the UE. The other way would be to provide a condition to a UE and the UE starts the LP-WUS monitoring when the condition is satisfied. For instance, in RRC_CONNECTED, the UE may use RSRP as one criterion to determine whether to monitor the LP-WUS or not to ensure successful reception of LP-WUS. If the UE starts LP-WUS monitoring based on a condition, it is important that the UE and the gNB have the same understanding whether the LP-WUS is used or not in the UE side. Thus, RAN2 need to discuss the start point of LP-WUS monitoring as well. 
Proposal 1: RAN2 to discuss how the UE starts LP-WUS monitoring.
After receiving the LP-WUS, the UE begins monitoring the PDCCH. However, at some point, the UE needs to switch back to monitoring the LP-WUS. There would be various factors to consider when ending the PDCCH monitoring and switching back to LP-WUS monitoring. For example, if the UE does not expect further scheduling or the link quality is not sufficient to receive LP-WUS well, it may switch back, or it may switch back periodically. The way of switching back may depend on whether DRX is configured or not, as DRX already has mechanisms to determine whether scheduling is less likely. For instance, the DRX cycle and DRX timers for active time can indicate that scheduling is less expected. Therefore, RAN2 should take DRX into account when discussing how to switch back to LP-WUS monitoring. 
Proposal 2: RAN2 to discuss how to switch back to PDCCH monitoring from LP-WUS monitoring by considering the DRX, but not limited to DRX. 

2.2	LP-WUS and DRX
LP-WUS and DRX are both used to conserve power, so it is important to know how they interact. In DRX, PDCCH monitoring is controlled by the active time, and the active time is determined by various DRX timers, such as the drx-onDurationTimer and drx-InactivityTimer. Therefore, RAN2 needs discuss how LP-WUS affects the active time and DRX timers in DRX operation. For instance, we should consider how the LP-WUS monitoring period is considered in the DRX active time and how LP-WUS monitoring affects the start of DRX timers. 
Proposal 3: RAN2 to discuss the LP-WUS impact on the DRX active time and DRX timers.

2.3	UL synchronization
LP-WUS allows the main radio to be in ultra-low power saving mode and wakes-up the main radio when scheduling is expected. However, since the UE cannot predict when the UE will receive the LP-WUS, it would be desirable for the UE to be ready for data transfer at any time in order not to sacrifice the latency. For instance, the UE needs to be in UL synchronized state as otherwise RA procedure would be initiated when uplink transmission is required. In RRC_CONNECTED, periodic CSI report can be one way that the gNB estimates the UL timing. However, periodic CSI report is mainly used for proper scheduling decision, and we think, for UL synchronization, more sporadic CSI report would be fine.
Proposal 4: RAN2 to discuss how to manage the uplink synchronization status while the UE monitors the LP-WUS in RRC_CONNECTED. 

2.4	UE assistance for LP-WUS
The UE may prefer certain LP-WUS configuration or in some cases the UE may prefer or not prefer to monitor LP-WUS. In some cases, the UE may be out of coverage area of LP-WUS, and LP-WUS monitoring is not preferred.
Proposal 5: RAN2 to discuss UE Assistance Information for LP-WUS.

3	Conclusion
This document has proposed the followings:
Proposal 1: RAN2 to discuss how the UE starts LP-WUS monitoring.
Proposal 2: RAN2 to discuss how to switch back to PDCCH monitoring from LP-WUS monitoring by considering the DRX, but not limited to DRX. 
Proposal 3: RAN2 to discuss the LP-WUS impact on the DRX active time and DRX timers.
Proposal 4: RAN2 to study how to manage the uplink synchronization status while the UE monitors the LP-WUS in RRC_CONNECTED. 
Proposal 5: RAN2 to discuss UE Assistance Information for LP-WUS.




