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1. Introduction
In RAN plenary #103 meeting, revised WID of LP-WUS is approved with following RF part objectives:
· Specify the necessary RAN4 core requirement(s) to support the feature (RAN4).
· [bookmark: OLE_LINK1]Specify UE low-power wake-up receiver requirements, at least REFSENS, ACS and ASCS requirements with consideration of possible new methodology to assess the low-power wake-up receiver performance
· Define guard RBs for ACS and ASCS cases
· Study testability of above requirements
· Consider impacts of different architecture and impairments, and set requirements that enable all types of reasonable implementation 
· Study and if necessary specify or support by declaration, the corresponding BS requirements, e.g., dynamic range for LP-WUS/LP-SS. 
· Current NR BS requirements is baseline
In RAN4#110-bis, the LP-WUS BS RF requirements had been discussed and the WF was approved in [1]. This paper will focus on some issue about LP-WUS BS RF requirements.
2. Discussion
2.1 Applicable BS types 
As we proposed in the LP-WUS UE part, to ensure the integrity of LP-WUS spec and meet all companies’ deployment demand, it’s better not limit the example bands under 2GHz. Based on this view, we think it is better not to limit the applicable BS types for LP-WUS.
Proposal 1: All the BS types should be supported by LP-WUS.
Following lists the multiple bands output from study item phase. It seems for LP-WUR using RF envelop detection architectures, it is more appropriate to support only single band operation. For different LP-WUR RF architecture, minimum supported operation bands number is different. 
	RF envelop detection architecture is more appropriate for single-band operation. IF envelop detection and BB envelop detection are more appropriate for multi-bands operation. Multi-band here still means that only one band at a time is being received. Multi-band capability for other architectures is FFS.


To reduce LP-WUR cost, usually one individual LP-WUR would only support one or several operation bands. The same logic applies for gNB side, supporting only one operation band for LP-WUR seems also OK for most case. But one issue is that when the roaming UE enters to current network but it doesn’t support current LP-WUS operation band. So it seems supporting multi-band would be more reasonable. Besides, from gNB implementation point of view, the RF part of legacy gNB could be reused to support LP-WUS and the cost to support multiple bands LP-WUS would not be increased at gNB side. So it’s better to also define multi-band requirements at gNB side.
As analyzed above, to reduce LP-WUR cost, usually one individual LP-WUR would only support one or several operation bands. The same logic applies for gNB side, supporting only one operation band for LP-WUR seems also OK for most case. But one issue is that when the roaming UE enters to current network but it doesn’t support current LP-WUS operation band. So it seems supporting multi-band would be more reasonable. Besides, from gNB implementation point of view, the RF part of legacy gNB could be reused to support LP-WUS and the cost to support multiple bands LP-WUS would not be increased at gNB side. So it’s better to also define multi-band requirements at gNB side.
Proposal 2: it’s suggested to also define multi-band requirements at gNB side for LP-WUS.
2.2 power boosting
The main reason limiting legacy gNB power boosting performance is Tx dynamic range limitation. If total power exceed the upper limit of the power range, power leak clipping occurs which lead to worse in-band signal quality and large unwanted power. Usually there is certain power margin from implementation point of view which give the chance for power boosting. For in-band mode, the NR signal and LP-WUS share total power. The higher power boosting, the less remained power for NR signal, especially when the BW of LP-WUS is high, e.g. 5MHz much larger than 180kHz for NB. From coverage point of view, reducing NR signal PSD due to LP-WUS power boosting is not allowed. 
Proposal 3: reducing NR signal PSD to some large extent is not allowed. RAN4 should take the affected NR PSD factor into considering when determining final power boosting value.
It is beneficial to enable power boosting for LP-WUS to improve the WUS signal coverage. Given the concerns and benefits regarding power boosting, we think that power boosting of 3 dB of a WUS signal relative to the average power of a configured NR carrier can improve the WUS signal coverage. For power boosting larger than 3dB, BS manufacturer could declare boosting level for LP-WUS.
Proposal 4: considering the benefits that power boosting could improve the WUS signal coverage, power boosting could be supported with at least 3dB boosting level.
Proposal 5: for power boosting larger than 3dB, BS manufacturer could declare boosting level for LP-WUS.
3. Conclusions
Proposal 1: All the BS types should be supported by LP-WUS.
Proposal 2: it’s suggested to also define multi-band requirements at gNB side for LP-WUS.
Proposal 3: reducing NR signal PSD to some large extent is not allowed. RAN4 should take the affected NR PSD factor into considering when determining final power boosting value.
Proposal 4: considering the benefits that power boosting could improve the WUS signal coverage, power boosting could be supported with at least 3dB boosting level.
Proposal 5: for power boosting larger than 3dB, BS manufacturer could declare boosting level for LP-WUS.
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