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[bookmark: _Hlk102058846]Introduction
In RAN#94-e [1], the study item for LP-WUS has been approved for NR. In this contribution, we present a receiver with a received signal strength indicator (RSSI) circuit based on a direct conversion of RF to digital code indicating the signal strength.      
Discussions
Fig. 1 shows the architecture of the proposed RSSI circuit. The RSSI circuit is based on envelope detection of the incoming signal implemented using a multi-stage passive rectifier. The output of the multi-stage passive rectifier is AC-couple to an ultra-low power comparator and triggers the comparator to generate a ‘0’ or a ‘1’. The output of the comparator is fed back to the multi-stage passive rectifier. 
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Fig. 1 Architecture of the RSSI circuit 
Fig. 2 shows the architecture of the proposed modified 10-stage Dickson based passive rectifier. Each stage of the rectifier consists of a discharge switch which effectively discharges the output of the rectifier by discharging each stage of the rectifier. Based on the control signal from the comparator, discharge event happens for a 0  1 transition. In the symbol duration, the incoming signal initiates another cycle, charging the rectifier output node. This again triggers the comparator and leads to another cycle of the 
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Fig. 2 Architecture of the modified 10-stage Dickson based passive rectifier

discharge. The repeated cycle of charging-discharging of the rectifier output in the symbol duration of the incoming signal triggers the comparator output to ‘1/0’ respectively and creates a unique digital signature indicating the strength of incoming signal. Thus, a higher strength signal leads to multiple charge-discharge events at the output of the comparator.
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Fig. 3 Architecture of ultra-low power comparator 

Fig. 3 shows the architecture of the comparator. As shown in Fig. 3, transistors M3 - M4 are used to sense the output voltage of the rectifier and transistor M1 is held at the common-mode level. The comparator is triggered by the output of the rectifier. 
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Fig. 4 Architecture of toggle counter to indicate the digital code

Fig. 4 shows the architecture of the toggle counter. The toggle counter indicates the digital word corresponding to the power of the incoming signal. Each charge-discharge cycle of the rectifier results into a toggle at the output of the comparator which is counted by the toggle counter. Adopting higher bit counter will provide better coverage. 
Proposal 1: Consider a receiver with a received signal strength indicator (RSSI) circuit as a candidate receiver for LP-WUS.
Summary
In this contribution, we discuss a receiver with a received signal strength indicator (RSSI) circuit with the modified 10-stage Dickson passive rectifier, the ultra-low power comparator and the toggle counter. From the discussions, we made the following proposal:
Proposal 1: Consider a receiver with a received signal strength indicator (RSSI) circuit as a candidate receiver for LP-WUS.
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