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1 Background
Low-power wake-up signal and receiver for NR was discussed in RAN4 #108 bis. A WF was approved [1]. In RAN4 #108 bis in Xiamen also a text proposal (TP) for the technical report was approved [2]. Latest revised SID is found in [3]. 

In this tdoc we will further discuss aspects of different wake-up receivers. We will also propose a text for the technical report [4]
   
2 [bookmark: _Hlk131610763]Consideration of coverage for wake-up receivers 
The coverage target for the LP-WUR/WUS design has been decided to be comparable to the coverage of the main radio. Two candidates for the coverage range have been proposed: the same as PDCCH for paging and the same as PUSCH Msg. 3, or something in between (as a third option). The better coverage option, PDCCH for paging, could have advantages for a device with higher mobility, such as a wearable. For a static or almost static device, however, most likely the UE is supposed to respond with a message, and then the PUCH Msg. 3 coverage may be enough since the response anyhow has to reach the gNB.
[bookmark: _Ref149920740]Observation 1	The coverage range shall be something between same as PDCCH for paging, and same as PUSCH Msg. 3.
The coverage is determined by a combination of the LP-WUR design and the LP-WUS design, since coverage depends on the LP-WUR receiver noise figure and the required SNR, which in turn depends on the LP-WUS design. 
[bookmark: _Ref142062360]Observation 2	The coverage is determined by a combination of the LP-WUR design and the LP-WUS design.
Consequently, to reach the better coverage a better receiver in terms of sensitivity can be used. However, better performing receivers in terms of sensitivity, in general, have higher energy consumption. Thus, to balance energy consumption versus coverage and network resources is the crux of the WUS/WUR design. 
[bookmark: _Ref142062366]Observation 3	There is a delicate balance between complexity/energy consumption and coverage and network resources.
Among the devices targeted for low-power LP-WUS/WUR, that benefit the most from a LP-WUR are the power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers). In many cases they are static or low mobility devices, with low traffic volume but high expectation on availability. For such a device, with very low or zero mobility, it may be a waste of precious resources such as device current consumption and also network resources to design the system using a set-up for the worst scenario in terms of coverage and/or channel property. The aggregated cost, for all devices in the system, in terms of energy consumption and network resources should be balanced against the benefit of the higher level of coverage.
[bookmark: _Ref149922567]Observation 4	The aggregated cost, for all devices in the system, in terms of energy consumption and network resources should be balanced against the benefit of the higher level of coverage.


   
3 Text Proposal to TR 38.869 
We propose to have the following text captured in the technical report TR 38.869.

[bookmark: _Ref149926197]Proposal 1	Include the proposed text in TR 38.869.

--------------Start of text proposal -------------
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	Coverage aspects on WUR
The coverage target for the LP-WUR/WUS design has been decided to be comparable to the coverage of the main radio. Two candidates for the coverage range have been proposed: the same as PDCCH for paging and the same as PUSCH Msg. 3. A value in between (as a third option) is not precluded. The better coverage option, PDCCH for paging, could have advantages for a device with higher mobility, such as a wearable. For a static or almost static device, however, most likely the UE is supposed to respond with a message, and then the PUCH Msg. 3 coverage may be enough since the response anyhow has to reach the gNB.
The coverage is determined by a combination of the LP-WUR design and the LP-WUS design, since coverage depends on the LP-WUR receiver noise figure and the required SNR, which in turn depends on the LP-WUS design. Consequently, to reach the better coverage a better receiver in terms of sensitivity can be used. However, better performing receivers in terms of sensitivity, in general, have higher energy consumption. Thus, for the WUS/WUR design there is a delicate balance between complexity/energy consumption and coverage and network resources.
Among the devices targeted for low-power LP-WUS/WUR, that benefit the most from a LP-WUR are the power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers). In many cases they are static or low mobility devices, with low traffic volume but high expectation on availability. For such a device, with very low or zero mobility, it may be a waste of precious resources such as device current consumption and also network resources to design the system using a set-up for the worst scenario in terms of coverage and/or channel property. The aggregated cost, for all devices in the system, in terms of energy consumption and network resources should be balanced against the benefit of the higher level of coverage.
--------------End of text proposal -------------

1. 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	The coverage range shall be something between same as PDCCH for paging, and same as PUSCH Msg. 3.
Observation 2	The coverage is determined by a combination of the LP-WUR design and the LP-WUS design.
Observation 3	There is a delicate balance between complexity/energy consumption and coverage and network resources.
Observation 4	The aggregated cost, for all devices in the system, in terms of energy consumption and network resources should be balanced against the benefit of the higher level of coverage.
Proposal 1	Include the proposed text in TR 38.869.
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