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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN110bis-e meeting, regarding the LP-WUR architecture three types of architecture were agreed for further study as given in the following agreement [1]. 
	Agreement
Study at least the following three types of receiver architectures for LP-WUR:
· Architecture with RF envelope detection 
· Heterodyne architecture with IF envelope detection
· Homodyne/zero-IF architecture with baseband envelope detection
· Note: The details of each type of receiver architecture are discussed separately.
· Note: Above receiver architectures are considered suitable for OOK modulation. Some of the architectures can be applicable for other modulations such as FSK.



In this contribution we provide our views on the synchronization issue of the LP-WUR architecture. 
Discussion   
[bookmark: _GoBack]According to the agreements of RAN1#110bis-e, three architecture types of LP-WUR were agreed for further study, e.g. RF envelope detection based architecture, Heterodyne architecture with IF envelope detection, and Homodyne/zero-IF architecture with baseband envelope detector, where the first architecture of the LP-WUR does not require the Local Oscillator (LO) and phase-Locked Loop (PLL), and the latter two architectures include the LO. Based on the requirements of LO, the latter two architecture of the LP-WUR may require phase carrier synchronization with the network. However, the LP-WUR synchronization with the network may also depend on the LP-WUR monitoring behavior of the LP-WUS, such as always monitoring, periodic monitoring, and occasional monitoring of LP-WUS. For instance, the always monitoring and periodic monitoring of LP-WUS may not require a low power synchronization signal to synchronize the LP-WUR with the network. On the other hand, the occasional monitoring of the LP-WUS, e.g. the LP-WUR monitors the LP-WUS only when the UE is triggered by the network, may require to define a low power synchronization signal. In addition, in order to consider the low power consumption as primary feature of the LP-WUR, the periodic LP-WUS monitoring behavior of the LP-WUR may be a feasible option which may not require to define a low power synchronization signal as discussed in our companion contribution [2]. Furthermore, since the main radio of UE to receive the data or signaling after triggered by the low power WUR may still needs to use SSB or TRS based synchronization with the network. 
Observation 1: The LO in the LP-WUR architecture may requires the phase carrier synchronization with the network. 
Observation 2: The always monitoring behaviour, and periodic monitoring behaviour of LP-WUR for LP-WUS do not require to define a synchronization signal. 
Observation 3: Occasional monitoring behaviour of the LP-WUR for LP-WUS may requires to define a low power synchronization signal. 
Proposal 1: Study the LP-WUR monitoring behaviour of the LP-WUS and consider at least the following LP-WUR monitoring behaviour:
1. Always monitoring of the LP-WUS
2. Periodic monitoring of the LP-WUS 
3. Occasional monitoring of the LP-WUS 

Proposal 2: RAN1 to clarify the synchronization requirements of the LP-WUR with the network, before receiving the WUS signal.  

Conclusion
In this contribution we discuss the synchronization issue of the low power WUR, and made the following observations and proposals.
Observation 1: The LO in the LP-WUR architecture may requires the phase carrier synchronization with the network. 
Observation 2: The always monitoring behaviour, and periodic monitoring behaviour of LP-WUR for LP-WUS do not require to define a synchronization signal. 
Observation 3: Occasional monitoring behaviour of the LP-WUR for LP-WUS may requires to define a low power synchronization signal. 
Proposal 1: Study the LP-WUR monitoring behaviour of the LP-WUS and consider at least the following LP-WUR monitoring behaviour:
1. Always monitoring of the LP-WUS
2. Periodic monitoring of the LP-WUS 
3. Occasional monitoring of the LP-WUS 

Proposal 2: RAN1 to clarify the synchronization requirements of the LP-WUR with the network, before receiving the WUS signal.  
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