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1 Introduction

In Rel-18, the new SID in RP-222644 on low-power Wake-up Signal and Receiver for NR includes following objectives.

	The study item includes the following objectives:

· Identify evaluation methodology (including the use cases) & KPIs [RAN1]
· Primarily target low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables
· Other use cases are not precluded
· Study and evaluate low-power wake-up receiver architectures [RAN1, RAN4] 
· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals [RAN2, RAN1] 

· Study potential UE power saving gains compared to the existing Rel-15/16/17 UE power saving mechanisms, the coverage availability, as well as latency impact of low-power WUR/WUS. System impact, such as network power consumption, coexistence with non-low-power-WUR UEs, network coverage/capacity/resource overhead should be included in the study [RAN1]

· Note: The need for RAN2 evaluation will be triggered by RAN1 when necessary. 



In this contribution, we provide our initial views on RRM measurement for LP-WUR UEs. 
2 Discussion 
Compared to legacy UEs with always-on main radio, LP-WUR is supposed to provide additional power saving gain by keeping main radio in OFF or ultra-deep sleep mode for some time if there is no need for UEs to monitor PDCCH. However, for any power saving schemes, mobility management of UEs should not be compromised. That is, system design should always target at serving UEs in the “best” serving cell. This principle may be particularly important for LP-WUR UEs as in some RAN1 evaluations, some coverage loss for LP-WUS signal has been shown, which may mean that only UEs in good coverage can receive LP-WUS correctly.
Mobility management is usually done with the aid of RRM measurement, therefore, for LP-WUR UEs, RRM measurement function should be kept in mind during the whole study. So far, RAN1 has also looked into this aspect and according to RAN1#112 meeting agreements, following options are on the table.
	Agreement

Study synchronisation signal used by LP-WUR, if needed, based on 

· Option 1: aperiodic signal transmitted as part of LP-WUS

· FFS: Whether the signal can additionally be transmitted separately from LP-WUS 

· Option 2: periodic signal transmitted separately from LP-WUS
· Option 3: Option1 + Option2



In our understanding, to perform RRM measurement, another option would be to periodically turn on main radio and to measure SSB (or CIS-RS for connected mode UEs) signals as is done today although this may not be that efficient in terms of power-saving. That is,

· Option 4: to periodically measure SSB/CSI-RS signals
For option 1 provided above, we are a bit concerned whether it can fulfil some sort of measurement requirements which are to be defined by RAN4, because LP-WUS is event-triggered and in the worst case where there are no UEs to be waked up, there would be no LP-WUS/SS to be measured. Hence, there would be risk that UE has lost its cell coverage due to not being able to detect LP-WUS signal.
Option2 looks more feasible than option 1 as it is similar as periodic SSB transmission. If RAN1 also goes for this option, then the next job would be to design specific synchronization signal for LP-WUR UEs. 
From RRM measurement’s perspective, option 2 would be sufficient and we see no further gain by combining with option 1.

In summary, we think option 2 and option 4 are two feasible solutions. Option 2 can be more power-saving but it involves more RAN1’s work. Option 4 may have no RAN1’s impact but it may defeat some benefits of introducing LP-WUR. For now, we think both options should be open in the study phase. 
Proposal 1 For RRM measurement purpose, following options are feasible and can be further studied for LP-WUR UEs.
Option 2: use LP-WUR to measure periodic signal transmitted separately from LP-WUS
Option 4: use main radio to periodically measure SSB/CSI-RS signals
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 For RRM measurement purpose, following options are feasible and can be further studied for LP-WUR UEs.
Option 2: use LP-WUR to measure periodic signal transmitted separately from LP-WUS
Option 4: use main radio to periodically measure SSB/CSI-RS signals
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