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Discussion and Decision
1 Introduction
On Rel-18 LP-WUS, currently RAN1 is studying the LP-WUS signaling design and evaluate the power consumption, and the procedure part has not been discussed yet which may be related to RAN2 discussion. 

This contribution provides our initial thought about the RAN2 impact on LP-WUS in IDLE/IANCTIVE. 
2 Discussion

According to the current description in draft TR38.869, we can find some general clarification on this SI:

· Use case:
· Primarily target low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables, XR/smart glasses, and smart phones. 
· Hardware module:

·  Main radio (MR) and wake-up receiver (WUR) are separate:
· Main radio (MR): Tx/Rx module operating for NR signals/channels apart from signals/channel related to low-power wake-up;
· LP-WUR (LR):   Rx module operating for receiving/processing signals/channel related to low-power wake-up.
· Supported RRC state:

· Both IDLE/INACTIVE and CONNECTED modes are to be studied as part of the LP-WUS/WUR SI. 
To help RAN2 discussion, we suggest to use the same hardware module as RAN1 which is depicted in Figure-1. 

Proposal 1: Using the same hardware module as RAN1 in RAN2 LP-WUS discussion, and LR and MR can be regarded as two logical modules. 
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Figure-1: LP-WUS hardware model for discussion purpose 

The purpose to introduce LP-WUS and LR modules is to allow UE to turn off or suspend most of the cellular functions on MR, in order to save UE power better. Therefore, the ideal design for UE in IDLE/INACTIVE state in our understanding is described in Table-1.
Table-1: IDLE/INACTIVE UE operation with LP-WUS

	Case
	UE operation
	UE state

	1. No any data activity
	LR is ON to monitor and receive WUS signal.
MR is OFF or NAS/AS functions are suspended.
	Deep sleep state

	2. Wake up by DL data activity
	LR identifies the WUS is for the UE or for common purpose.
MR is turned ON by the trigger from LR.
	Normal state

	3. Wake up by UL data activity
	UE is wake up from upper layer or by AS/NAS periodical timer.
	Normal state
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Figure-2. IDEL/INACTIVE UE operation with LP-WUS

In case 1, when UE is in deep sleep state, besides monitoring WUS signal on LR, it’s unclear whether there is any AS/NAS functions needs to be running on MR. For example, how to perform the RRM measurement (if mobility is supported).
Proposal 2: UE operation in deep sleep state should be further studied, especially on RRM measurement for mobility purpose. 
In case 2, in legacy, for DL data arrival, network will transmit paging to UE and UE will be based on paging to initiate the initial access to network. In LP-WUS, when UE works in deep sleep state, UE only monitors WUS on LR, then there are several options for network to pages UE:

· Option 1: WUS trigger UE to monitor PEI;

· WUS signal is an ON/OFF signal, and one signal can identify a group of UEs.

· When UE LR receives its WUS, UE MR starts to monitor PEI.
· Option 2: WUS trigger UE to monitor paging;

· WUS signal may carry PEI info, and network may follow the PEI config to transmit WUS. 

· When UE LR receives its WUS, UE MR starts to monitor paging on the UE’s PO.  
· Option 3: WUS trigger UE to initiate RACH procedure for initial access directly;

· WUS signal may carry the paging message;

· When UE LR receives its WUS, UE MR starts to monitor paging on the UE’s PO.  
All the options need further RAN1 discussion on WUS signal and procedure design. From RAN2 perspective, at this stage, what we can identify is that paging mechanism will be impacted by LP-WUS, and details depends on RAN1 input. 
Proposal 3: Paging mechanism should be further studied on LP-WUS, but detail needs further RAN1 input.  
In addition, LP-WUS function should be enabled/disabled by network control, and UE should follow some configuration to receive the WUS signal. Therefore, in order to support the LP-WUS function, the new RRC configuration and UE capability should be also introduced. 
Proposal 4: The LP-WUS function should be enabled/disabled by network via RRC configuration. 
Proposal 5: The LP-WUS specific RRC configuration should be introduced to support LP-WUS function.  
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Using the same hardware module as RAN1 in RAN2 LP-WUS discussion, and LR and MR can be regarded as two logical modules. 
Proposal 2: UE operation in deep sleep state should be further studied, especially on RRM measurement for mobility purpose. 
Proposal 3: Paging mechanism should be further studied on LP-WUS, but detail needs further RAN1 input.  
Proposal 4: The LP-WUS function should be enabled/disabled by network via RRC configuration. 
Proposal 5: The LP-WUS specific RRC configuration should be introduced to support LP-WUS function.  

