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[bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK6]Energy efficiency is even more critical for UEs with more and more vertical applications in 5G systems, In this SID[1], low power wake-up signal and receiver will be studied for further power saving of  NR UE. In this contribution, preliminary considerations on L1 design and procedure are discussed.
Discussions
[bookmark: OLE_LINK29][bookmark: OLE_LINK138]In NR R15/16/17, a number of power-saving solutions have been studied and evaluated, including DCI-based DRX active indications for connected UE, DCI-based paging early indications for PO monitoring, eDRX with longer sleep times, cross-slot scheduling, etc., LTE support using WUS or group WUS to wake up UE for paging monitoring. These solutions provide power-saving gains for different scenarios. 
	schemes
	signals
	UE states
	procedures

	DCP
	DCI format 2_6
	Connected UE
	UE monitor type3 CSS for DCI format 2_6 and follow the indication to monitor or skip PDCCH and PDSCH in the next DRX period.

	PEI
	DCI format 2_7
	Idle/inactive UE
	UE monitor type2A CSS for DCI format 2_7 and follow the indication to monitor or skip PDCCH in the next paging occasion.

	LTE WUS
	WUS Sequence
	Idle UE
	UE monitors WUS/GWUS, Upon detecting either of them, UE shall monitor the next one or multiple POs. if missed one WUS occasion, UE should monitor every PO until the start of the next WUS. 



[bookmark: OLE_LINK30]DCP and PEI use bits in DCI for wake-up signal and LTE WUS uses the on-off model to indicate associated PDCCH detection. According to the evaluation of these solutions, all of them can reach the targets of reliability with reasonable complexity. Compared to DCI-based solutions which need accurate synchronization in time and frequency domain with gNB, sequence-based WUS can have lower power consumption, especially if the non-coherent receiver can be applied. The LP-WUS may have more similar characteristics to the LTE WUS than DCI-based signals.
[bookmark: OLE_LINK28]Observation 1: The LP-WUS may have more similar characteristics to the LTE WUS.
[bookmark: OLE_LINK32]For ultra-low power design, an associated receiver only for WUS signal may be needed. A issue is whether the WUS receiver should monitor SSB for precise frame synchronization. If synchronization is not required, the receiver may be less complex, but the time of WUS and signal detection after wake-up will be more uncertain.
Observation 2: The selection of receiver architecture has impact to the L1 procedure
Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: The LP-WUS may have more similar characteristics to the LTE WUS.
Observation 2: The selection of receiver architecture has impact to the L1 procedure.
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