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	4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objectives of the work item are the following:
· 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
· For IDLE/INACTIVE modes
· Specify procedure and configuration of LP-WUS indicating paging monitoring triggered by LP-WUS, including at least configuration, sub-grouping and entry/exit condition for LP-WUS monitoring (RAN2, RAN1, RAN3, RAN4)
· Specify LP-SS with periodicity with Yms for LP-WUR, for synchronization and/or RRM for serving cell. (RAN1, RAN4)
· LP-SS is based on OOK-1 and/or OOK-4 waveform with or without overlaid OFDM sequences. Further down selection between with and without overlaid OFDM sequences is to be done within WI.
· Note: For LP-WUR that can receive existing PSS/SSS, existing PSS/SSS can be used for synchronization and RRM instead of LP-SS.
· Y will be decided within WI. 320ms is the start point.
· Specify further RRM relaxation of UE MR for both serving and neighbor cell measurements, and UE serving cell RRM measurement offloaded from MR to LP-WUR, including the necessary conditions (RAN4, RAN2)
· Note: The target coverage of LP-WUS and LP-SS shall be the coverage of PUSCH for message3.
· Note: The optimization of LP-WUS signal design for idle/inactive mode is prioritized over the optimization for connected mode.



In RAN#102, a new WID[1] for Low-power wake-up signal and receiver for NR was approved. In this WID, there is two objectives on LP-WUS and LP-SS design, which is shown as follows:
In this contribution, some considerations on the design of LP-WUS and LP-SS will be discussed.
LP-WUS and LP-SS design
LP-WUS design
In the R18 study item on low-power wake-up signals and receivers for NR, the architecture of the LP WUR and the design of the LP-WUS were studied. Among them, the study on LP-WUS design is categorized into three main aspects, which are waveform, bandwidth and location, and LP-WUS content.
First, in terms of waveforms, R19 WID states that LP-WUS is based on OOK (OOK-1 and/or OOK-4) waveforms. And LP-WUS based on OOK (OOK-1 and/or OOK-4) waveforms can be overlaid with OFDM sequences in OOK symbols. Therefore, the impact of OFDM sequences on the design of LP-WUS needs to be studied, e.g., to study the effect of OFDM sequences on the segment generation of LP-WUS.
Second, in terms of bandwidth and location, the bandwidth limitations of LP-WUS need to be clarified. For example, is there a need for the LP-WUS bandwidth to be less than or equal to X or greater than or equal to Z. Further, since LP-WUS can be overlaid with OFDM sequences, there is also a need to study the possible bandwidth locations of LP-WUS.
Finally, with respect to the content of the LP-WUS, since the LP-WUS can be used to indicate whether or not to monitor paging occasion, the content of the LP-WUS can be the same as that of the R17 PEI, including the UE subgroup ID, etc.
Proposal 1  It is recommended that the location of LP-WUS in the bandwidth part should be studied.
Proposal 2  It is recommended that LP-WUS could support subgroup indication as well as R17 PEIs.
LP-WUS monitoring
First, LP-WUS monitoring is located during the operation phase of LP-WUR, so the period of LP-WUS duty cycle monitoring is related to the on duration of LP-WUR.
Secondly, since LP-WUS is mainly used to achieve the transition between LP-WUR and MR, and different service types will lead to different duration of UE receivers being in LP-WUR and MR, different monitoring periods of LP-WUS should be set for different types of services.
Finally, according to evaluation in section 8.2 of TR 38.869, it can be seen that there could be partial LP-WUS coverage in the cell. Therefore, when studying the monitoring mechanism of LP-WUS, the case of partial LP-WUS coverage also needs to be considered. For example, the wake-up mechanism of MR needs to be discussed in scenarios that cannot be covered by LP-WUS. In addition, if the MR is in the wake-up state by default in scenarios that cannot be covered by LP-WUS, the entry and exit monitoring conditions of LP-WUS also need to be studied. For example,the RSRP can be used as the entry and exit conditions, and when the RSRP is less than a certain threshold, the UE stops using LP-WUS andthe MR exits the ultra-deep sleep power state.
Proposal 3  It is recommended that entry and exit monitoring conditions of LP-WUS should be studied.
LP-SS design
According to WID, in some scenarios, LP-WUR may not be able to receive existing PSS/SSS.Therefore, LP-SS needs to be designed for LP-WUR synchronization.
[bookmark: _GoBack]First, according to WID, it is known that LP-SS is a periodic signal. Therefore, the period of LP-SS needs to be studied in priority. In fact, since LP-WUR works in low load scenarios, the number of times LP-SS is used for synchronization is low. Therefore, the period of LP-SS can be larger than the period of PSS/SSS.
Second, according to WID, it is known that LP-SS can be used for synchronization. That is, in the absence of PSS/SSS, the synchronization requirement of LP-WUS transmission needs to be ensured by LP-SS. Therefore, the coverage of periodic LP-SS should be equal to or better than that of the LP-WUS.
In addition, since LP-SS is mainly used to replace PSS/SSS, LP-SS should support multiple beams as well as  PSS/SSS.
Finally, the limitations such as the size of the bandwidth occupied by the LP-SS and the subcarrier spacing supported by the LP-SS need to be studied , when performing the design of the LP-SS.
Proposal 4  It is recommended that the LP-SS should support multiple beams.
Conclusions
In this contribution, some considerations on the design of LP-WUS and LP-SS are discussed, and the following proposals are made.
Proposal 1  It is recommended that the location of LP-WUS in the bandwidth part should be studied.
Proposal 2  It is recommended that LP-WUS could support subgroup indication as well as R17 PEIs.
Proposal 3  It is recommended that entry and exit monitoring conditions of LP-WUS should be studied.
Proposal 4  It is recommended that the LP-SS should support multiple beams.
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