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1 Introduction
In RAN #94e, a SID for low-power wake-up signal in Rel-18 was approved with the following objectives [1]:
	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.


Currently, RAN1 is discussing evaluation on low power WUS and Low power WUS receiver architectures. In this contribution, we give some general considerations on the monitoring of LP-WUS from the high layer point of view.
2 Discussion
Currently, the power consumption depends on the configured length of wake-up periods, e.g., paging cycle. To meet the battery life requirements above, DRX cycle or eDRX cycle with large value is expected to be used, resulting in high latency, which is not suitable for such services with requirements of both long battery life and low latency. This can be achieved by using a wake-up signal to trigger the main radio and a separate receiver which has the ability to monitor wake-up signal with ultra-low power consumption. Main radio works for data transmission and reception, which can be turned off or set to deep sleep unless it is turned on. This is the motivation of LP-WUS study.

RAN1 is now discussing how to wake the main receiver by LP-WUS, whether to wake up the main receiver for PO reception directly or for PEI monitoring. No matter which choice RAN1 will make, UE will periodically be monitoring on PO or PEI per DRX cycle which still brings latency especially when LP-WUR is ON for some case. So we are wondering whether the existing paging mechanism by DRX cycle can be enhance by LP-WUS. An example is show below that UE can directly monitor the nearest one or more PDCCH monitoring occasion from the paging search space without wait for the PO/PF nor DRX cycle after it is woken up by LP WUS as shown in Fig.1. 
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Fig.1   LP WUS and enhanced paging mechanism
Proposal 1 RAN2 is suggested to discuss whether the existing paging mechanism by DRX cycle can be enhance by LP-WUS.
Even though RAN1 has not touched the exact information or bits that conveyed in the LP-WUS signal when they are discussing the Low power WUS receiver architectures. One thing can be expected that a simplified structure as much as possible while satisfying the basic function will be considered and LP-WUS will not used to carry large payload, such as UE-ID directly. Thus one direction is that LP-WUS carries Group-ID to trigger MR waking up for receiving paging. If that is confirmed, RAN2 needs to consider how to group the UE. A simple solution is that the legacy UE subgrouping for PEI can still be used. And LP-WUS will be used by the gNB to wake up one or several subgroups of UE.
Proposal 2 RAN2 is suggested to discuss how to group the UE for LP-WUS monitoring if group  based paging for LP-WUS is confirmed in RAN1.
Another question is whether the alignment between the gNB and UE on which receiver is used is needed or whether UE needs to notify the gNB about the receiver change. If the UE notifies the gNB, the gNB has the up-to-date information on the need to transmit WUS for the UE, and may stop transmitting WUS if it is not enabled at the UE. But this requires additional communications between the gNB and the UE, which consumes UE power and system overhead. It is also additional complexity for the gNB to track the status of each individual UE. However, if the UE does not notify the gNB, the gNB would need to transmit both WUS and the legacy paging, as it does not know whether WUS/WUR is enabled at the UE or not. We think it is acceptable as the gNB can retransmit the corresponding paging or LP-WUS until the confirmation message is received. How to derive the receiver UE is using should be left to network implementation. 

Note in Rel-13 similar principle has been adopted that for paging in enhanced coverage, the UE does not inform the network when it changes the extended coverage level within a cell.
Proposal 3 It is not needed to inform gNB when receiver changing, i.e., how to derive the receiver UE is using should be left to network implementation.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 4 RAN2 is suggested to discuss whether the existing paging mechanism by DRX cycle can be enhance by LP-WUS.
Proposal 5 RAN2 is suggested to discuss how to group the UE for LP-WUS monitoring if group  based paging for LP-WUS is confirmed in RAN1.
Proposal 6 It is not needed to inform gNB when receiver changing, i.e., how to derive the receiver UE is using should be left to network implementation.
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