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1
Introduction
In release 18, proposed study item for low-power Wake-up Signal and Receiver for NR [1], the following RAN2 Agreements were made in:
· Proposal 1. Entry/exit condition(s) of using LP-WUS is configured in SIB. 

· Proposal 2: FFS via RRC dedicated signaling, e.g. by RRC release.

· Proposal 3: Entry condition(s) of using LP-WUS include at least good serving cell quality, e.g. the serving cell quality measurement on LR and/or serving cell quality measurement on MR is better than configured threshold(s) in SIB. Other condition(s) is not precluded/FFS.  
· Proposal 4: UE stops using LP-WUS when exit condition(s) configured in SIB is fulfilled. The exit condition(s) includes at least out of coverage of LP signaling, e.g. the serving cell quality measured by LR is less than the configured threshold in SIB, FFS on measurement on MR.
· Proposal 5: FFS the serving cell quality measurement on LR is based on LP-SS and/or SSB (pending RAN1 decision).
· Proposal 6: After waking up by a LP-WUS, capture the below solutions in the TR:
Alt 1.1: UE could monitor paging DCI/paging;

Alt 1.2: UE could monitor PEI, if configured and supported; FFS details on using LP-WUS and PEI together, e.g. subgrouping

FFS Alt 2: UE could perform random access directly, FFS on whether and what condition/requirement is needed. R2 assumes that this require that LP-WUS includes UE_ID or equivalent. (Depends on LP-WUS capacity to carry information)
· Proposal 7: For Alt.1 above, after waking up by a LP-WUS, RAN2 assumes the baseline is the UE monitors the legacy PO. 
· Proposal 8-1: RAN2 consider the subgrouping methods for LP-WUS (if supported) includes the CN assigned and/or UE_ID based subgrouping, which are similar to the PEI subgrouping methods. Details determined during WI phase. 
· Proposal 8-2: The number of subgroups depends on the decision on payload of LP-WUS in RAN1.

· Proposal 12: For UE in RRC_IDLE/RRC_INACTIVE state, FFS on whether there is need for the network to be aware of whether the UE is monitoring LP-WUS or not.
· Proposal 14-1: R2 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,. 

· Proposal 14-2: R2 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,.
· Proposal 15: FFS: RRM measurement for neighboring cell by LR as well as corresponding cell (re-) selection.
· Proposal 18: FFS to what extent UE maintains valid SI in case UE’s MR is in ultra-deep sleep state.  

· Proposal 19: R2 assumes that the Network may have the need to wake up UE by LP-WUS from ultra-deep sleep whenever there is ETWS/CMAS information etc, applicability to SI change notification FFS
This contribution discusses aspects related to impact to Layer 2 procedures to support low-power wake-up receiver, and in particular the impacts on IDLE/INACTIVE mode operations.
2
Discussion
The UE is IDLE/INACTIVE mode performs certain operations such as monitoring for Paging message (both for RAN/CN/Group paging), short message indication, neighbor cell measurement for mobility, receive system information. Few of the issues to handle at layer 2 to support use of LP-WUS in UE are discussed in this paper
2.1. LP-WUS configuration in IDLE/INACTIVE mode:
The UE needs to acquire configurations for monitoring LP-WUS in RRC Idle and Inactive mode. Since the LP-WUS in Idle and Inactive mode is primarily used for paging related procedures, the configurations does not have to be UE specific. This can be provisioned by network as part of broadcasted System Information messages. 
Proposal 1: LP-WUS Configuration for IDLE/INACTIVE mode is provided as part of broadcasted system information message

Proposal 2: If the UE supports LP-WUS and is in a cell broadcasting support of LP-WUS in that cell, the UE can start using LP-WUR for monitoring wake up indication from network after acquiring the relevant configurations. 
2.2. Awareness at network if UE is using LR for receiving Wake up indication:
The information of whether a UE is using LR for monitoring LP-WUS can aid the network in scheduling LP-WUS and PEI/Paging resources. The UEs’ usage of LR for receiving the wake up indication can be based on whether the UE is in the coverage area of LP-WUS or not and UE can move in and out of coverage area of LP-WUS. If the UE were to report every time it starts or stops using the LR, this can lead to high signaling load and also increased power consumption at UE as it needs to transition out of IDLE/INACTIVE state to report the change in usage of LR. 
Proposal 3: UE does not report to network if UE starts/stops using LR for monitoring LP-WUS 

2.3. Additional information in LP-WUS payload
When the UE is using LP-WUR to monitor for wake up indication from network, the System information stored in the UE will be maintained. The simplest way to use LP-WUS for wake up indication as in case of PEI. In such a case, upon reception of a LP-WUS intended for the UE, the UE will wake up the MR and start monitoring paging DCI. If there is a SI change while the UE is monitoring wake up indication using LP-WUR, the network can indicate to the UE about the paging DCI for SI change notification using LP-WUS and the UE can follow the legacy procedure to acquire the new System information. When subgrouping principle is used in LP-WUS, the network will set all subgroups to wake up and all UEs in the cell will wake up and proceed to monitor the corresponding paging occasions which will carry the paging DCI with SI change notification. 
Proposal 4: UE maintains a valid SI when UE is using LP-WUR to monitor for wake up indication and MR is in ultra-deep sleep state. 
Proposal 5: No extra indication is needed for SI change notification in LP-WUS payload

In case of ETWS/CMAS indication, similar principles can be followed as SI change notification where UE monitoring wake up indication using LP-WUR will be signaled an LP-WUS to monitor the paging DCI which carries the ETWS/CMAS indication and UE can follow the legacy procedure to acquire relevant SIBs
Proposal 6: No extra indication is needed for ETWS/CMAS indication in LP-WUS payload

3
Conclusion
In section 2, the following proposals are made,
Proposal 1: LP-WUS Configuration for IDLE/INACTIVE mode is provided as part of broadcasted system information message

Proposal 2: If the UE supports LP-WUS and is in a cell broadcasting support of LP-WUS in that cell, the UE can start using LP-WUR for monitoring wake up indication from network after acquiring the relevant configurations. 
Proposal 3: UE does not report to network if UE starts/stops using LR for monitoring LP-WUS 

Proposal 4: UE maintains a valid SI when UE is using LP-WUR to monitor for wake up indication and MR is in ultra-deep sleep state. 

Proposal 5: No extra indication is needed for SI change notification in LP-WUS payload

Proposal 6: No extra indication is needed for ETWS/CMAS indication in LP-WUS payload
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