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1
Introduction

RAN2 is currently discussing the impact of using LP-WUR to receive indication from network in RRC Connected mode to save power. This contribution discusses other open issues related to Layer 2 procedures to support low-power wake-up receiver, and in particular to the use of LP-WUR during connected mode operations.
2
Discussion
The following conclusions were made based on the email discussion after R2-123:

· Network can configure LP-WUS outside DRX active time. In that case, LP-WUS can wake up MR to start procedures related to DRX timer(s). FFS which timer and whether/how it may co-exist with R16 DCP.

· RAN2 study the relationship between LP-WUS and legacy UE power saving techniques, such as whether this association is necessary and what impact it may have on MAC.

· Postpone study on the use of LP-WUR for RRM measurements in RRC Connected until its feasibility is confirmed by RAN1 and RAN4.

· In addition to the options agreed by RAN1 for de-/activating LP-WUS monitoring, UL transmission by MR also de-activates the monitoring of LP-WUS.
This document discusses few of the open issues regarding the use of LP-WUR in Connected mode.
2.1 .Impact of using LP-WUS along with existing Power saving techniques  

When using LP-WUS along with legacy power saving techniques such as PDCCH skipping and Search space switching etc, there can be cases where the PDCCH skipping indication and Search space switching indication can be provided using LP-WUS instead of using the DCI. This needs to be discussed in RAN1 and impact of the use of LP-WUS as indication for legacy power saving techniques will be transparent to the Layer 2 procedures.

Observation 1: The use of LP-WUS to trigger legacy power saving techniques will be transparent to Layer 2

Proposal 1: RAN2 agrees that there will be no impact to RAN2 specs when LP-WUS is used along with legacy power saving techniques such as PDCCH skipping and SSSG. 
2.2. LP-WUS Configuration for Connected UEs

In case of UE in connected mode, the network will have to identify and signal the LP-WUS to a particular UE separately to avoid false wake up of unintended UEs. This network also needs to have knowledge about the particular UE’s DRX and LP-WUS capability to make use of LP-WUS in connected mode. This requires the network to signal the LP-WUS configurations via dedicated RRC signaling to the UE. 

The primary use of LP-WUS in IDLE/INACTIVE mode is for wake indication for paging related procedures, which is different in case of CONNECTED mode use. In case of connected mode UEs, the LP-WUS is mainly used for indication related to PDCCH monitoring and CDRX operation for data reception and this is UE specific. This requires the LP-WUS configurations such as LP-WUS ID to monitor, offset from start of onDurationTime, LP-WUS monitoring window etc., to specify monitoring occasions which align with the CDRX of that UE.  

Proposal 2: The LP-WUS configuration for use in connected mode is provided by network via dedicated RRC signaling to the UE. 
Proposal 3: The LP-WUS configuration for an UE in connected mode is different from LP-WUS configuration in IDLE/INACTIVE mode. 
3
Conclusion
In section 2, the following observations are made: 
Observation 1: The use of LP-WUS to trigger legacy power saving techniques will be transparent to Layer 2

Based on the above observations, the following proposals are made,
Proposal 1: RAN2 agrees that there will be no impact to RAN2 specs when LP-WUS is used along with legacy power saving techniques such as PDCCH skipping and SSSG. 
Proposal 2: The LP-WUS configuration for use in connected mode is provided by network via dedicated signaling to the UE.
Proposal 3: The LP-WUS configuration for an UE in connected mode is different from LP-WUS configuration in IDLE/INACTIVE mode.
