Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #124
R2-2311969
Chicago, USA, November 13-17, 2023
Agenda Item:
7.22.2
Source: 
OPPO

Title:  
Discussion on LP-WUS in RRC_IDLE/INACTIVE
Document for:
Discussion and Decision
1 Introduction

In Rel-18, the new SID in RP-222644 on low-power Wake-up Signal and Receiver for NR includes following objectives.

	The study item includes the following objectives:

· Identify evaluation methodology (including the use cases) & KPIs [RAN1]
· Primarily target low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables
· Other use cases are not precluded
· Study and evaluate low-power wake-up receiver architectures [RAN1, RAN4] 
· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals [RAN2, RAN1] 

· Study potential UE power saving gains compared to the existing Rel-15/16/17 UE power saving mechanisms, the coverage availability, as well as latency impact of low-power WUR/WUS. System impact, such as network power consumption, coexistence with non-low-power-WUR UEs, network coverage/capacity/resource overhead should be included in the study [RAN1]

· Note: The need for RAN2 evaluation will be triggered by RAN1 when necessary. 



In this contribution, we provide our ideas on LP-WUS in IDLE/INACTIVE. 
2 Discussion 
In the last RAN2 meeting, after offline discussion, many agreements have been made on LP-WUS in IDLE/INACTIVE as follows.

	· Proposal 1. Entry/exit condition(s) of using LP-WUS is configured in SIB. 
· Proposal 2: FFS via RRC dedicated signaling, e.g. by RRC release.
· Proposal 3: Entry condition(s) of using LP-WUS include at least good serving cell quality, e.g. the serving cell quality measurement on LR and/or serving cell quality measurement on MR is better than configured threshold(s) in SIB. Other condition(s) is not precluded/FFS.  
· Proposal 4: UE stops using LP-WUS when exit condition(s) configured in SIB is fulfilled. The exit condition(s) includes at least out of coverage of LP signaling, e.g. the serving cell quality measured by LR is less than the configured threshold in SIB, FFS on measurement on MR.
· Proposal 5: FFS the serving cell quality measurement on LR is based on LP-SS and/or SSB (pending RAN1 decision).
· Proposal 6: After waking up by a LP-WUS, capture the below solutions in the TR:
Alt 1.1: UE could monitor paging DCI/paging;

Alt 1.2: UE could monitor PEI, if configured and supported; FFS details on using LP-WUS and PEI together, e.g. subgrouping

FFS Alt 2: UE could perform random access directly, FFS on whether and what condition/requirement is needed. R2 assumes that this require that LP-WUS includes UE_ID or equivalent. (Depends on LP-WUS capacity to carry information)
· Proposal 7: For Alt.1 above, after waking up by a LP-WUS, RAN2 assumes the baseline is the UE monitors the legacy PO. 
· Proposal 8-1: RAN2 consider the subgrouping methods for LP-WUS (if supported) includes the CN assigned and/or UE_ID based subgrouping, which are similar to the PEI subgrouping methods. Details determined during WI phase. 
· Proposal 8-2: The number of subgroups depends on the decision on payload of LP-WUS in RAN1.
· Proposal 11: Capture the below pros/cons in the TR on whether there is necessarity for the network to be aware of whether an idle/inactive UE is monitoring LP-WUS or not. Details to be updated during TR drafting. 
· Proposal 12: For UE in RRC_IDLE/RRC_INACTIVE state, FFS on whether there is need for the network to be aware of whether the UE is monitoring LP-WUS or not.
· Proposal 14-1: R2 assumes In ultra-deep-sleep, RRM measurement on serving cell via MR is relaxed (may include no measurement) if RRM measurement on LR is feasible/supported. FFS on the details, e.g. how to relax, in which condition,. 

· Proposal 14-2: R2 assumes In ultra-deep-sleep, RRM measurement on neighboring cell via MR is relaxed (may include no measurement) if RRM measurement on LR is feasible/supported. FFS on the details, e.g. how to relax, in which condition,.
· Proposal 15: FFS: RRM measurement for neighboring cell by LR as well as corresponding cell (re-) selection.
· Proposal 18: FFS to what extent UE maintains valid SI in case UE’s MR is in ultra-deep sleep state.  
· Proposal 19: R2 assumes that the Network may have the need to wake up UE by LP-WUS from ultra-deep sleep whenever there is ETWS/CMAS information etc, applicability to SI change notification FFS




The above agreements have basically covered very detailed design of LP-WUS even though there are still some FFS and open issues that are either pending to RAN1’s progress or deserve more RAN2 study. From UE’s perspective, supporting LP-WUS is all for saving UE’s power. However, the goal of UE’s power saving has to be achieved with the support from network side. That is, only when both UE and network support LP-WUS, UE can save power which is wasted in legacy paging monitoring. To this end, IDLE/INACTIVE cell selection/reselection procedure needs to enhanced and should take network’s support of LP-WUS into account, and LP-WUS capable UEs should prioritize those LP-WUS capable cells as the camping cell. Details can be discussed in the WI phase.
Proposal 1 Cell selection/reselection procedure should take cell’s support of LP-WUS in account.
Proposal 2 LP-WUS capable UEs should prioritize the LP-WUS capable cell for camping.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 Cell selection/reselection procedure should take cell’s support of LP-WUS in account.
Proposal 2 LP-WUS capable UEs should prioritize the LP-WUS capable cell for camping.
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