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1	Introduction
The study item on low-power Wake-up Signal and Receiver for NR was approved in RP-222644 with the following objective for RAN2:
	· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals [RAN2, RAN1] 



In the RAN2#123 meeting the following was agreed:
	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 11: Capture the below pros/cons in the TR on whether there is necessarity for the network to be aware of whether an idle/inactive UE is monitoring LP-WUS or not. Details to be updated during TR drafting. 
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.
[bookmark: _Hlk146806448][bookmark: OLE_LINK142][bookmark: OLE_LINK135][bookmark: OLE_LINK137]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 TDoc discusses further RAN2 impacts on low-power wake-up signal in RRC IDLE and INACTIVE.

2	Discussion

The following was agreed in the previous RAN2 meeting:
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)

The LP-WUS coverage should match at least the coverage of RACH i.e.  MsgA/MSG3. It would be problematic if LP-WUS needs to include paging record increasing the payload of LP-WUS. LP-WUS has lower reliability than PDCCH and is therefore more likely to be missed by UE. Based on that we propose:
Proposal 1: LP-WUS triggered RACH is not supported. 

The following was agreed in the previous RAN2 meeting:
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

One option is to include short message notification (i.e. SI update or ETWS/CMAS notification) in LP-WUS. 
Alternatively, network can use LP-WUS to first wake up UE’s main radio and UE can then acquire short message from paging DCI which seems simpler and space in the LP-WUS can be saved. Therefore we propose:
Proposal 2: SI update and ETWS/CMAS notification is not included in LP-WUS.

When LP-WUS is deployed it can be assumed that not all the cells will support LP-WUS. In some NW implementations LP-WUS support can be introduced in some specific cells or frequency(s). For the UE supporting LP-WUS it would be more saving friendly to camp on the cell which is supporting LP-WUS. It can be assumed that from system perspective it would be beneficial if the UE always camps and starts the access on the best cell of the frequency to avoid interference. Different cell (re)selection enhancements could be studied for enabling that the UE camps on the cell supporting LP-WUS more often.  
Proposal 3: LP-WUS UE prioritizes in the cell (re)selection procedure cells/frequencies supporting LP-WUS.


3	Conclusion
Based on the discussion following is proposed:

Proposal 1: LP-WUS triggered RACH is not supported. 
Proposal 2: SI update and ETWS/CMAS notification is not included in LP-WUS.
Proposal 3: LP-WUS UE prioritizes in the cell (re)selection procedure cells/frequencies supporting LP-WUS.




