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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] 



RAN1 has already made progress for the SI and has agreed e.g., the following:

	RAN1 #110b-e
Agreement
Both RRC IDLE/INACTIVE and CONNECTED modes are to be studied as part of the LP-WUS/WUR SI. 
…
Agreement
For evaluation of the coverage of LP-WUS, the methodology and assumptions in R17 CovEnh SI (described in TR38.830) is reused as baseline.
· MIL is used as the metric for LP-WUS coverage evaluation
· urban (2.6GHz/4GHz), rural(700MHz) scenario for FR1 are considered to be evaluated, others (e.g., FR2) are not precluded.
Note: For IoT/wearables devices, refer to R17 Redcap SI TR38.875 if the assumptions differ from TR38.830.
Companies report any other assumptions which differ from the TR38.875/ TR38.830, e.g., Tx and Rx loss
Companies are encouraged to compare LP-WUS with at least PDCCH for paging, PUSCH, others are not precluded. FFS: Target coverage of LP-WUS

RAN1 #111
Agreement
For a UE support LP-WUR in IDLE/INACTIVE mode, 
· Study how to reduce UE power consumption due to existing RRM measurement requirements at least for mobility support, 
· study feasibility of RRM measurements performed by LP-WUR, at least for serving/camping cell, based on signals detected by LP-WUR
· FFS: measurement metric
· FFS: whether and how to identify cell/ tracking area 
· FFS: need for neighbouring cells
· FFS: need for relaxation of existing RRM measurement requirements (for UE)



This TDoc discusses the RAN2 impacts on low-power wake-up signal in RRC IDLE and INACTIVE.

2	Discussion
We assume that RAN2 should study LP-WUS triggering the paging reception in both IDLE and INACTIVE modes. 
Proposal 1: RAN2 to study LP-WUS triggering the paging reception both in IDLE and INACTIVE modes.
It can be assumed that coverage of LP-WUS is smaller than NR coverage. Basically, it means that in some scenarios the low-power wake-up receiver is not able to detect LP-WUS although main radio of the UE is able to receive paging message. If the UE does not monitor paging and monitors only LP-WUS outside the coverage area of the LP-WUS then the UE will miss the LP-WUS and corresponding paging message. NW could transmit both LP-WUS and paging all the time, but this would waste NW resources in case NW is not aware whether the UE is monitoring LP-WUS or not. 
Proposal 2: RAN2 to study whether the NW should always transmit both LP-WUS and paging message.
Proposal 3: RAN2 to study in which circumstances the UE shall monitor and shall stop monitoring 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 reselection enhancements could be studied for enabling that the UE camps on the cell supporting LP-WUS more often.  
Proposal 4: RAN2 to study how the LP-WUS support can be considered in cell (re)selection procedure.
The following was agreed in RAN1 #111:
	Agreement
For a UE support LP-WUR in IDLE/INACTIVE mode, 
· Study how to reduce UE power consumption due to existing RRM measurement requirements at least for mobility support, 
· study feasibility of RRM measurements performed by LP-WUR, at least for serving/camping cell, based on signals detected by LP-WUR
· FFS: measurement metric
· FFS: whether and how to identify cell/ tracking area 
· FFS: need for neighbouring cells
FFS: need for relaxation of existing RRM measurement requirements (for UE)






We assume that there is RAN2 impact in case existing RRM measurement are relaxed. RAN2 has already specified RRM relaxation conditions for low mobile, stationary and not-at-cell-edge. We think that RAN2 should study in which circumstances the UE would be allowed to relax existing RRM measurements based on signals detected by LP-WUR. 
Proposal 5: RAN2 to study in which circumstances the UE would be allowed to relax existing RRM measurements based on signals detected by LP-WUR 


3	Conclusion
Based on the discussion following is proposed:
Proposal 1: RAN2 to study LP-WUS triggering the paging reception both in IDLE and INACTIVE modes.
Proposal 2: RAN2 to study whether the NW should always transmit both LP-WUS and paging message.
Proposal 3: RAN2 to study in which circumstances the UE shall monitor and shall stop monitoring LP-WUS.
Proposal 4: RAN2 to study how the LP-WUS support can be considered in cell (re)selection procedure.
Proposal 5: RAN2 to study in which circumstances the UE would be allowed to relax existing RRM measurements based on signals detected by LP-WUR 


