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1 Introduction

At RAN#103 meeting, a revised version for the WID for Low Power Wake-up Signal and Receiver was approved including the following objectives [1].


	[bookmark: _Hlk153295984]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)
· For CONNECTED mode, specify procedures to allow UE MR PDCCH monitoring triggered by LP-WUS including activation and deactivation procedure of LP-WUS monitoring (RAN2, RAN1)
· Check in RAN#105 for potential TU adjustment in RAN2
· Note: In CONNECTED mode, UE MR ultra-deep sleep is not considered, and UE RRM/RLM/BFD/CSI measurements are performed by MR
· 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.
· 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
	




In this contribution, we discuss our view on some RAN2 related aspects related to Radio Resource Management (RRM), RRM Relaxation and cell reselection.

2 Discussions on RRM aspects for LP-WUS/WUR


2.1 Mobility and Cell reselection:(RRM)

In order to extend the usage of the LP-SS, not only synchronization and measurements on serving cell are beneficial, but it would be beneficial to also be able to perform measurements for cell reselection. Otherwise the UE (with mobility), even if it is equipped with an extra LP-WUR, needs to turn on its main radio to perform cell re-selection evaluation every time it evaluates the cell reselection criteria, and it may also have to receive relevant system information, every time it moves to a new cell. This makes the power saving resulting from using LP-WUR, even if LP-SS is introduced, limited (especially for UE´s that are not stationary). We, therefore, think there is a need to also support cell re-selection for UEs with LP-WUR.

Observation 1: LP-SS main purposes are to support synchronization and to support serving cell measurement. The extension of the LP-SS purpose to support neighbor cell measurement is feasible and it can be beneficial to minimize UE power consumption.

In the study [2], it has been concluded that the MR can be relaxed for serving cell measurements to avoid frequent wake-up of the MR resulting in unnecessary power consumption. It has also been considered the neighboring cell measurement can be relaxed when LP-WUR is used, and that LP-WUR potentially could be used for RRM measurements. 

There could be lots of benefits having the LP-WUR being able to do not only serving cell measurements, but also neighbor cell measurements for RRM and mobility purposes. Though, the neighbor cell measurement based on SSB and the main receiver may have better performance than LP-SS and LP-WUR.

Observation 2: The neighbor cell measurement based on SSB and the main receiver may have better performance than LP-SS and LP-WUR.

Performance aspects may be more relevant for RAN4 to discuss.

RAN2 should discuss what type of functionality that can be handled by the low power radio, LP-WUR, and in relation to network awareness and entry/exit criteria’s, as we also are discussing in [3], that for when conditions for using LP-WUR is fulfilled, that the LP-WUR could e.g., be used for mobility and cell reselection purposes.

Proposal 1: RAN2 to study what functionality is needed when LP-SS and LP-WUR is used for mobility and cell reselection purposes.

E.g., what needs further discussing is to what extent the LP-WUR would be able to read and understand system information, and whether the LP-WUR, could determine whether to start camping on a neighbor cell without waking up and informing the Main Radio.

Proposal 2: RAN2 to discuss the impact if LP-WUR can be used for mobility and cell reselection purposes including reading system information.


3 Summary
In this contribution, we have discussed our views on aspects related to LP-SS, Coverage, Network awareness, Mobility, Latency and Ultra-deep sleep state/mode.

Observation 1: LP-SS main purposes are to support synchronization and to support serving cell measurement. The extension of the LP-SS purpose to support neighbor cell measurement is feasible and it can be beneficial to minimize UE power consumption.

Observation 2: The neighbor cell measurement based on SSB and the main receiver may have better performance than LP-SS and LP-WUR.

Proposal 1: RAN2 to study what functionality is needed when LP-SS and LP-WUR is used for mobility and cell reselection purposes.

Proposal 2: RAN2 to discuss the impact if LP-WUR can be used for mobility and cell reselection purposes including reading system information.
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