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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RANP#94-e meeting, a new study item (SI), “Study on low power wake up signal and receiver for NR” was approved [1], which specified the almost zero power WUS design and its receiver architecture to enhance the UE energy efficiency as given in 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 and their coverage availability, as well as latency impact. 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 views on low power wake up receiver (WUR) architecture. 
Discussion   
In 3GPP RANP#97-e meeting several companies mentioned to consider the IEEE [2] low-power WUR (LP-WUR) architecture, as shown in Figure 1, as a baseline for the low power WUR architecture of 3GPP cellular network’s UE. 
[image: ][image: ]Figure 1: LP-WUR in IEEE [3]

The LP-WUR is a receiver for WUS detection separately from the regular receiver (including SSB receiver, data/control receiver). It may improve the power saving gain. However, in cellular network periodic RRM measurement is required for mobility which is different from WLAN network. The regular receiver has to turn on for the periodic RRM measurement in 3GPP cellular network. Although RRM measurement relaxation for serving cell may relax the UE wakeup to perform RRM measurement for serving cell per paging cycle, yet the consumption of processing SS burst and light sleep cannot be reduced. 
Furthermore, since the main radio of UE to receive data or signaling after triggered by the low power WUR may still needs to use SSB or TRS based synchronization with the network. On the other hand, there may be no requirements of synchronization of low power WUR with the network before receiving the WUS. Under this assumption, the architecture of low power WUR can be designed to support non coherent detection only, where sequence-based WUS can be used to trigger the low power WUR and minimize its power consumption. 
[bookmark: _GoBack]
Observation 1: The main radio of the LP-WUR still needs SSB or TRS to synchronize with the network before data or signalling reception. 
Observation 2: The non-coherent detection of LP-WUR may reduce the power consumption.  
Proposal 1: RAN1 to clarify the synchronization requirements of LP-WUR with the network, before receiving the WUS signal.  

Conclusion
In this contribution we discuss the architecture of low power WUR, and made the following observations and proposals.
Observation 1: The main radio of the LP-WUR still needs SSB burst or TRS to synchronize with the network before data, signalling reception. 
Observation 2: The non-coherent detection of low power wake up receiver may reduce the power consumption.  
Proposal 1: RAN1 to clarify the synchronization requirements of LP-WUR with the network, before receiving the WUS signal.  
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