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1 Introduction
With the addition of the following detailed RAN4 objectives to the LP-WUS WID in RAN#103 [1], RAN4 needs to start the works for studying and if necessary specifying/supporting by declaration corresponding BS RF requirements for LP-WUS/LP-WUR, and in particular, current NR BS requirements are baseline:
	· 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
· Specify necessary RRM requirements



. 
2 Discussion
During the study phase in Rel-18 for LP-WUS/WUR, waveforms are intensively studied [2], and two options (i.e., OOK-1, and/or OOK-4) are selected for the normative works [1]:
	· To specify an LP-WUS design commonly applicable to both IDLE/INACTIVE and CONNECTED modes (RAN1, RAN4)
· Specify OOK (OOK-1 and/or OOK-4) based LP-WUS with overlaid OFDM sequence(s) over OOK symbol
· The LP-WUS design shall ensure that for IDLE/INACTIVE operation, the same information is delivered irrespective of LP-WUR type. The OFDM sequence can carry information.
· At least duty-cycled monitoring of LP-WUS is supported



-	Option OOK-1: Single-bit in 1 OFDM symbol, SCs of LP-WUS are 
-	OOK=1 means all SCs are modulated
-	OOK=0 means all SCs are zero power (from base-band point of view)
[image: ]
Fig. 1, OOK-1

-   Option OOK-4: Transform M-bit OOK in time domain 
-	N SCs of OOK-1 are generated by a transformation (DFT/Least square)
-	N’ samples are generated from M-bits 
-	signal modification may or may NOT be used
-	truncation or other additional modification may or may NOT be used, if not used, N is the same as N’
-	N’ can be the same as K
[image: ]
Fig. 2, OOK-4
In addition, overlaid OFDM sequences over OOK symbol is also included, and RAN1 is discussing potential options for LP-SS design with such overlaid OFDM sequences [3], which is illustrated in the following figure [4]:
[image: ]
Fig. 3, overlaid OFDM sequences over OOK symbols
However, these signal designs are still ongoing in RAN1, hence it is not ready for RAN4 to check the requirements such as dynamic range for LP-WUS/LP-SS as designated in the WID.
Proposal 1: RAN4 to check the dynamic range for LP-WUS/LP-SS after RAN1 finalizes the corresponding signal designs.
Meanwhile, an essential issue under discussion in RAN4 pertains to the treatment of LP-WUS carriers. The central question revolves around whether they should be regarded as an extension of a broader BS carrier (Alt. #1) or as standalone carriers (Alt. #2). Each alternative carries distinct implications from the perspective of RAN4's RF requirements.
Under Alt. #1, wherein LP-WUS is considered a component of the BS carrier, RAN4 must explore whether adjustments to existing BS RF requirements are necessary to accommodate the composite signal (LP-WUS + NR) resulting from the inclusion of LP-WUS.
Conversely, Alt. #2 treats LP-WUS as an independent BS "carrier." In this scenario, RAN4 should study and determine the comprehensive set of RF requirements specifically tailored for LP-WUS alone. Such an approach implies a potential need to reevaluate all current BS RF requirements.
Proposal 2: At this stage RAN4 may focus on the essential issue on LP-WUS carrier: whether it should be regarded as an extension of a broader BS carrier or as a standalone carrier. The choice of these two alternatives may lead to different directions for RAN4 standardization on this topic.

3 Conclusion
In this contribution, we have the following proposals for BS RF requirements for LP-WUS/LP-WUR:
Proposal 1: RAN4 to check the dynamic range for LP-WUS/LP-SS after RAN1 finalizes the corresponding signal designs.
Proposal 2: At this stage RAN4 may focus on the essential issue on LP-WUS carrier: whether it should be regarded as an extension of a broader BS carrier or as a standalone carrier. The choice of these two alternatives may lead to different directions for RAN4 standardization on this topic.
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