[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #108-bis                                       R4-2315239
Xiamen, China, Oct 09 – 13, 2023

Source: 	Huawei, HiSilicon
Title: 	Further consideration on LP-WUS/WUR
Agenda Item:	5.20.2
Document for:	Approval
Introduction
Further discussions on the issues identified on LP-WUS/WUR were continued in last RAN4 meeting. Progress and issues to be further studied are captured in the WFs [1]. What have been agreed so far include:
RAN4#108:
· Required number of guard RBs for LP-WUS ACS
· For 5th order filter, the guard RB number is in the range of 1RB ~ 3RBs for 30KHz SCS, or 2RBs ~6RBs for 15KHz SCS.
· Required number of guard RBs for LP-WUS ASCS
· For 5th order filter, the guard RB number is in the range of 0.5RB ~ 2RBs for 30KHz SCS, or 1RBs ~4RBs for 15KHz SCS.
· Link-level simulation based guard RB analysis
· For link-level simulation based guard RB analysis, use 1% BLER as metric for guard RB evaluation.
· BER and missing detection rate can also be used
· Required Noise Figure
· RAN4 further discuss the Noise figure in Q4 based on the outcome of SNR and coverage in RAN1.
· LP-WUS power boosting without NR impacted
· For OFDM-based WUS waveform, reuse existing NR RE power control dynamic range of BS in TS 38.104 for LP-WUS as starting point. WUS power boosting should minimize any impacts on legacy UEs.
· Separated band for LP-WUS operation
· FFS in next meeting
In our view, main issues for the RAN4 study in the SI have been addressed given the latest progress in RAN4. Main remaining issues include the consideration on Noise Figure for candidate LP-WUR architectures as well as the dedicated LP-WUS band. Regarding NF, since it was already agreed that RAN4 could further check study outcome in RAN1, we may not necessarily to perform separate study on top of what has been done in RAN1, and just check whether the NF assumptions adopted by RAN1 are implementable reasonably. Thus, RAN4 can hold on the study for NF until it is needed.
This paper provides specific analysis on the other remaining issue of dedicated LP-WUS band.
Discussion
Dedicated wake-up band was discussed in detail in [2]. The main idea behind the proposal of the dedicated band is to consider the possibility of reusing the spectrum licensed for broadcast in the scenario that a wake-up signal (WUS) broadcast network can be overlaid over a cellular network. However, the dedicated LP-WUS band discussed here in terms of a broadcast network distinct from the normal NR NW seems not aligned with that clarified by RAN1.
The issue was once sent to RAN1 in the reply LS from RAN4 [3], and it was saying that:
	To further evaluate the RF aspects of LP-WUR architecture, RAN4 would like to know the following clarifications from RAN1: 
· Whether WUS can be located in a band separate from the UE’s NR band


Upon the clarification from RAN4, it was responded for the case where WUS is located in a band separate from the UE’s NR band is to be further studied from RAN1 perspective [4]:
	Agreement
· Capture in TR: From RAN1 perspective, LP-WUS and signals/channels used by MR can be within the same FR1 band.
· At least LP-WUS and signals/channels by MR can be on the same carrier in the band
· Study further 
· Whether LP-WUS and signals/channels used by MR can be different carriers in the band 
· Details on the LP-WUS location within a carrier
· Band can be different than band of signals/channels used by MR
· LP-WUS association with BWP
· LP-WUS can be configurable within guard-band of a band (like NB-IoT)


With the clarification above, it’s hard to see the discussion in RAN1 is relevant to a dedicated broadcasting LP-WUS NW, nor the possible trace that the mechanism for LP-WUS could support the fast exchanging information between the WUS NW and normal NR NW.
During the RAN4 discussion, we have the feeling that operators and infrastructure vendors have no willingness to have dedicated gNBs to support LP-WUS in a separate band, and supporting WUS broadcast network and the cellular MBB network needs complex inter-operability. The feasibility of this kind of service and business model is out of scope of RAN4 discussion. Therefore, we think there is no need to have further discussion of dedicated operating band especially the broadcasting NW for LP-WUS during the study phase in RAN4. Additionally, we echo the observation by CMCC that it is better to discuss the specific band issue in formal work item stage [5], if needed.
Proposal 1: No further discussion of dedicated band for LP-WUS in RAN4 during the SI.
Conclusion
This contribution provides further consideration on LP-WUS/WUR and we have the following proposal for the dedicated LP-WUS band.
Proposal 1: No further discussion of dedicated band for LP-WUS in RAN4 during the SI.
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