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1. Introduction
RANP #103 meeting revised the WID: Low-power wake-up signal and receiver for NR (LP-WUS/WUR) [1] and necessary RRM impacts are expected to be discussed from this RAN4 meeting. This contribution will provide our initial considerations on this topic. 
2. Discussion
	· For IDLE/INACTIVE modes
· Specify procedure and configuration of LP-WUS indicating paging monitoring triggered by LP-WUS, including at least configuration, sub-grouping and entry/exit condition for LP-WUS monitoring (RAN2, RAN1, RAN3, RAN4)
· Specify LP-SS with periodicity with Yms for LP-WUR, for synchronization and/or RRM for serving cell. (RAN1, RAN4)
· LP-SS is based on OOK-1 and/or OOK-4 waveform with or without overlaid OFDM sequences. Further down selection between with and without overlaid OFDM sequences is to be done within WI.
· Note: For LP-WUR that can receive existing PSS/SSS, existing PSS/SSS can be used for synchronization and RRM instead of LP-SS.
· Y will be decided within WI. 320ms is the start point.
· Specify further RRM relaxation of UE MR for both serving and neighbor cell measurements, and UE serving cell RRM measurement offloaded from MR to LP-WUR, including the necessary conditions (RAN4, RAN2)

	Agreement
Further study the following options for LP-SS:
· Option 1: OOK-1 
· Option 2: OOK-4 with M=1,2,4,[8]
· The SCS of a CP-OFDM symbol used for LP-SS generation is the same as that used for LP-WUS generation
· FFS: different SCS
Agreement
For LP-SS design from RAN1 perspective, consider at least the following as the design target:
· For RRM measurement performed by LP-WUR based on LP-SS, UE can satisfy measurement accuracy based on X LP-SS samples within a period which is comparable to Y=the length of I-DRX cycle that is larger or equal to 1.28s.
· FFS: X  
· Note: Y is chosen for evaluating LP-SS design. 
· Network overhead and network power consumption are to be considered


As shown above, one objective of LP-WUR/WUS is to specify a new LP-SS with periodicity of Yms for LP-WUR, and this signal could be used for synchronization and/or RRM for serving cell. Different from OFDM waveform for legacy PSS/SSS, OOK-1 or OOK-4 will be adopted for LP-SS based on the latest RAN1 progress. While a comparable measurement accuracy is expected with X LP-SS samples within a period. Then, the accuracy baseline should be clarified. However, for RRM measurement in RRC IDLE or INACTIVE states, the measurement RSRP/RSRQ values are not reported and therefore no accuracy requirement is defined considering the testability issue. One approach is to use the RSRP/RSRQ measurement accuracy requirements defined in RRC CONNECTED state as the baseline. This may be helpful to evaluate LP-SS performance. But the testability issue still exists from RRM perspective and how the verify UE behavior of entering to and exiting from LP-WUR needs further discussion.
Observation 1: RSRP/RSRQ accuracy requirements defined in RRC CONNECTED could be considered as the baseline to evaluate the LP-SS performance. 
To reduce the power consumption further, LP-WUR/WUS introduce serving cell RRM relaxation by offloading the measurement from MR to LP-WUR. The trigger conditions are expected to be specified by RAN2/RAN4. In our view, UE can offload to LP-WUR only when the wireless channel for current serving cell is in very good quality. The principle is similar as intra-frequency and inter-frequency RRM relaxed measurement and the existing relaxed measurement criteria in RRC IDLE state could be considered as the starting point. 
[bookmark: _GoBack]Observation 2: The existing RRM relaxed criteria for intra-frequency and inter-frequency measurement in RRC IDLE could be considered as the starting point to specify the conditions to offload serving cell measurement from MR to LP-WUR. 
	Agreement
The ‘ON-OFF’ pattern for OOK symbols of LP-SS is based on binary sequence(s)
· FFS binary sequence(s) details, including the sequence type, the number of sequences, and the sequence length
· FFS overlaid OFDM sequences, if supported
Agreement
For the overlaid OFDM sequence(s) for LP-SS, consider the following options for further down-selection:
· Option 1: Do not specify the overlaid OFDM sequences(s) 
· Option 2: Specify the overlaid OFDM sequence(s) targeting for OOK waveform generation without targeting for sync and RRM measurement for OFDM-based LP-WUR using the overlaid sequence of LP-SS.
· Option 3: Specify the overlaid OFDM sequence(s) targeting for OOK waveform generation and also targeting for sync and RRM measurement for OFDM-based LP-WUR using the overlaid sequence of LP-SS.
· For Option 3, it is up to RAN4 to make decision on whether/how to define the RRM measurement requirement for OFDM-based LP-WUR using the overlaid sequence of LP-SS.


So far, the details on LP-SS design are still open in RAN1, such as the sequence type, length, and whether to specify the overlaid OFDM sequences. Besides, the LP-WUR architecture discussed in RF session may also affect the number of symbols samples, e.g. for AGC. It is hard to determine the LP-SS measurement delay without such information.  
Observation 3: The measurement delay requirements based on LP-SS can be postponed after LP-SS design in RAN1 and LP-WUR architecture in RF session are completed.
3. Conclusion
This contribution gave the following observations on the core requirements for LP-WUR/WUS. 
Observation 1: RSRP/RSRQ accuracy requirements defined in RRC CONNECTED could be considered as the baseline to evaluate the LP-SS performance. 
Observation 2: The existing RRM relaxed criteria for intra-frequency and inter-frequency measurement in RRC IDLE could be considered as the starting point to specify the conditions to offload serving cell measurement from MR to LP-WUR. 
Observation 3: The measurement delay requirements based on LP-SS can be postponed after LP-SS design in RAN1 and LP-WUR architecture in RF session are completed.
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