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1 Background
Low-power wake-up signal and receiver for NR was discussed in RAN4 #106. A WF has been approved [1] and an LS was sent to RAN1 [2]. Latest revised SID is found in [3] and remaining Open Issues is found in [4], also copied below.

2.4.2	Remaining Open issues

The following open issues need to be addressed:
· 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] 
· LS feedback to RAN1 on LP-WUR architecture



In this tdoc we will discuss aspects of different wake-up receiver architectures.
   
2 [bookmark: _Hlk131610763]Consideration of wake-up receiver architectures
Architectures to be studied are described in [5]. Those architectures imply a dedicated low power wake-up receiver (LP-WUR). Target KPIs for noise figure (NF) and power consumption are still being discussed and not yet decided for the LP-WUR. The primarily target is low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables [3]. For NR, this would certainly apply to RedCap devices, but other UE types (e.g., smart phone) are not precluded.
[bookmark: _Ref131694601]Observation 1	Low-power WUS/WUR apply to RedCap devices. Other UE types (e.g., smart phone) are not precluded.
Low-power low-complexity design of a LP-WUR typically leads to a higher noise figure and degraded sensitivity, compared to the main receiver. Depending on which LP-WUR architecture is chosen, the level of power consumption vs noise figure and sensitivity varies. In addition, depending on the choice of LP-WUR, all LP-WUS designs may not be possible. For example, the RF envelope-detection based architecture (described in [6]) only supports OOK, on the other hand this architecture has the highest potential for power saving. It is, therefore, essential to have a mapping between “on” power values, noise figure values and the LP-WUR architecture. We also think the RF envelope-detection based architecture shouldn’t be ruled out at this stage.
[bookmark: _Ref131694613]Proposal 1	The RF envelope-detection based architecture shouldn’t be ruled out at this stage.
Even though the power consumption of LP-WUR is much lower than the main receiver, the associated performance loss compared to the main receiver, needs to be considered in the design of LP-WUS/WUR scheme. This may have a negative effect on e.g., coverage and/or latency, and to compensate for this, other measures may have to be taken, such as e.g., power boosting or spreading. 
When evaluating the UE ACS of the different architectures, the use cases described in [3] should be considered. For example, IoT use cases, such as industrial sensors, controllers and wearables, may be low-cost and small form factor devices. LP-WUS/WUR designs requiring costly and bulky filtering should be avoided. For example, sufficient guard bands could be included and the LP-WUS be restricted to in-band.
[bookmark: _Ref131694620]Proposal 2	The cost aspect should be considered for the design of LP-WUS/WUR scheme.
3 Conclusion
In this contribution, we have discussed low-power wake-up signal and receiver for NR. The following observations and proposal have been made:
Observation 1	Low-power WUS/WUR apply to RedCap devices. Other UE types (e.g., smart phone) are not precluded.
Proposal 1	The RF envelope-detection based architecture shouldn’t be ruled out at this stage.
Proposal 2	The cost aspect should be considered for the design of LP-WUS/WUR scheme.
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