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1. Overall Description:
RAN4 thanks the LS from RAN1 on progress and agreements so far for LP WUS/WUR and discussed the issues raised by RAN1 relevant to the LP WUR architectures. For some of the issues, RAN4 had following agreements:

Issue 1: The reasonable assumption on adjacent channel selectivity (ACS) for the study and the impact on the LP WUR architectures and signal design
Answer: Adjacent channel selectivity (ACS) is a measure of a receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). The ACS level is closely related to the coverage target. If the coverage for LP-WUS is close to that of normal NR UE, the estimated ACS is about 30dB, similar to that of the requirement in the RAN4 spec. Since ACS is a requirement for channel filter implementation, and usually the filter is implemented in digital domain, it is suggested RAN1 to evaluate the baseband power consumption in parallel to the study of LP-WUR mainly considering the RF part. 

Issue 2: The impact of adjacent subcarrier interference suppression/rejection on the LP WUR architectures if LP WUS is multiplexed with other signals/channels in frequency.
Answer: It is agreed in RAN4 that Guard band for mixed numerology of LP-WUS and NR signals could be reserved from performance perspective, but it is left as a BS implementation issue. No specific size of guard band for mixed numerology will be recommended by RAN4. 

Issue 3: The feasible noise figure(s) for each type of LP WUR architectures
Answer: The criterion discussed in RAN4 for LP-WUR architecture selection is to strive to comparable REFSENS with legacy NR signals. The feasible noise figure should be formulated based on this criterion. With that, it is agreed to rule out RF envelope detection architecture from the RAN4 study.

Issue 4: Impact, if any, LP-WUS transmission on existing gNB emissions/compliance requirements
Answer: When LP-WUS is multiplexed with NR signal in frequency for in-band operation, all existing BS unwanted emission requirements (ACLR, OBUE, transmitter spurious emissions, corresponds to clause 6.6.3/4/5 of 38.104) shall be complied.

Issue 5: The potential RF impairments to be considered
Answer: RF impairments rely on the inputs from RAN1 on some important assumptions and design targets for LP-WUS. RAN4 will keep RAN1 updated for the RAN4 evaluation with more inputs on the clarification issues identified in RAN4.


Issue 6: Whether certain LP WUR architectures can support multi-band capability
Answer: It is difficult for architecture with RF envelope detection to support multi-band capability. Both heterodyne architecture and zero-IF architecture are suggested by RAN4 for consideration of multi-band capable application.

To fully answer issues in the RAN1 LS and to carry out the following RAN4 study on LP-WUR, some issues should be clarified by RAN1, at least the progress of relevant discussion in RAN1 should be informed to RAN4 timely.
· Design targets
· What’s the power consumption target for LP-WUR, which level could be considered in RAN4?
· What’s the coverage target for LP-WUS? Could it be in the similar range as normal NR UE?
· UE type
· What are the possible UE types considered for LP-WUS? Whether the applicable devices cover IoT use cases and wearables only, or smartphone is included as well?
· Waveform
· What are the finally possible waveforms for LP-WUS? Whether all possible waveforms are CP-OFDM compatible?
· Supported operating bands
· What are the possible operating bands for LP-WUS/WUR? All FR1 bands could be considered or any example bands for specific deployment scenarios? Whether FR2 is considered for LP-WUS/WUR?
· Channel bandwidth/SCS
· What’s the max supported CBW for the SI?
· What’s the max occupied RB number for LP-WUS? Is it fixed or flexible?
· What are the possible supported SCS for LP-WUS?
· Power enhancements
· Whether in-band power boosting of LP-WUS should be considered from RAN1 perspective?


2. Actions:
To RAN1:
ACTION: RAN4 respectfully asks RAN1 to take the above feedback into account and provide some clarifications for the issues which are important for the following RAN4 evaluations.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 Meeting#106-bis-e				17th – 26th April 2023										Online
TSG-RAN4 Meeting#107 	 					22nd – 26th May 2023										Korea
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