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1	Introduction
In release 18, proposed study item for low-power Wake-up Signal and Receiver for NR [1], the following RAN2 agreements were made in R2-121bis-e,
Aim to do every Q: Collect RAN2 text proposals in a single document during the following meeting(s) and send the document to RAN1 as the input to the TR 38.869.
Confirm that we follow R1 and include RRC idle/inactive/connected.
Ultra-deep-sleep = R2 understands for now that this is a power saving state (introduced by R1) to denote a state when the Main Receiver (MR) may sleep/turn off.
In scope: Use LPWUS with Idle / Inactive UE camping with reception of paging and other necessary transmissions (from serving cell), reusing if possible/reasonable concepts from earlier releases, where the LPWUS either wakes the UE to receive by MR, or it conveys information by itself, or both. 

This contribution discusses aspects related to impact on the Layer 2 procedures to support low-power wake-up receiver, and in particular the Connected mode operations.
2	Discussion
In case of UE in connected mode, there are several ways of power savings already in place such as connected mode DRX, DCP based Wake up indication, Search space switching etc. All these methods makes use of the Main Radio (MR) to monitor PDCCH channel and decode the DCI intended for the UE. The monitoring and reception of DCI is a computation intensive process and results in higher power consumption. The Low Power Wake-Up Radio (LP-WUR), a separate hardware from the Main Radio (MR), monitors for a specific wake up signal instead of MR monitoring the DCI for Wake Up Indication.
2.1 .Impact on Connected DRX procedure
In case of moving the MR between Ultra deep sleep/OFF state and ON state, there is a latency (100ms-400ms) and power overhead during the transition between the states. There is significant latency (time required to ramp up/down the MR) and power overhead (due to transition energy and energy required to acquire sync), moving MR between ON state and OFF/Ultra Deep sleep state might not be feasible in case of CONNECTED mode operation as these latencies might not be acceptable during data reception and during connected mode there could be frequent transition between sleep and active state, thus might result in higher power consumption. 
Observation 1: There is higher latency and transition energy overhead involved in moving Main Radio between OFF/Ultra Deep sleep state and ON state
The WUR can be used to monitor for the Wake up indication from the network while keeping the MR in micro/Light sleep state. This could avoid the increased latency and energy overhead due to MR state transitions. Using of WUR for Wake up indication could impact the existing DCP feature.
Proposal 1: RAN2 to study the use of WUR as wake up indication during C-DRX as an alternative to DCP
Proposal 2: RAN2 to consider principles of DCP as baseline for using LP-WUR in connected mode
3	Conclusion
In section 2, the following observations are made: 
Observation 1: There is higher latency and transition energy overhead involved in moving Main Radio between OFF/Ultra Deep sleep state and ON state
Based on the above observations, the following proposals are made,
Proposal 1:RAN2 to study the use of WUR as wake up indication during C-DRX as an alternative to DCP
Proposal 2: RAN2 to consider principles of DCP as baseline for using LP-WUR in connected mode




