Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2#125bis
R2-2402194
Changsha, China, April 15th – 19th, 2024
Agenda Item:
8.4.2
Source: 
OPPO

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

In RP-240801, Rel-19 Work Item of LP-WUS/WUR covers a few objectives for LP-WUS operation in different RRC states. In this contribution, we would like to discuss procedure and configuration for IDLE/INACTIVE state LP-WUS operation. 
2 Discussion 
Following is the progress made in RAN1#116 and copied here for information.
	R1-2401629
Summary #1 on LP-WUS operation in IDLE/INACTIVE mode
Moderator (Apple)

Agreement

Multi-beam operations are supported for LP-WUS and LP-SS for idle mode

R1-2401631
Summary #3 on LP-WUS operation in IDLE/INACTIVE mode
Moderator (Apple)

Agreement

LP-WUS occasions (LOs) are defined for LP-WUS monitoring.

· Each LO has one or more LP-WUS monitoring occasions (MOs), where UE can monitor for LP-WUS transmission in each of the LP-WUS MOs.

· Different LP-WUS MOs may correspond to different beams in multi-beam operation

· FFS whether or not each LO is defined as a time window that covers the corresponding LP-WUS MOs

· FFS details

· It is at least supported that a UE monitors LOs with a configured periodicity.

· FFS eDRX, if supported
Agreement

For the case where a UE supports PEI and PEI is configured by the gNB, after the UE receives LP-WUS indicating wake-up, it is up to UE implementation whether to monitor PEI or not.

Agreement

It is supported that the UE monitors the legacy PO after receiving LP-WUS indicating wake-up.

· FFS: support of UE monitoring dynamic PO

Conclusion

For idle/inactive mode, how to map a UE to a subgroup ID for LP-WUS is left to RAN2 to decide.


2.1 Basic LP-WUS configuration
To monitor LP-WUS, RAN1 has agreed to introduce the concept of LP-WUS occasions (LOs) and each LO has one or more LP-WUS monitoring occasions (MOs). From RRC configuration’s perspective, RAN2 needs to consider the signalling support for configuring these LOs and LP-WUS MOs. Since this is used by IDLE/INACTIVE state UEs, SIB broadcasting would be the most straightforward approach and SIB1 can be the baseline.
Proposal 1 LP-WUS configuration is broadcasted in SIB1.
Proposal 2 LP-WUS configuration includes configuration of LP-WUS occasions (LOs). Each LO has one or more LP-WUS monitoring occasions (MOs).
According to above RAN1 agreements, at least LP-WUS should support the legacy PO monitoring and UE monitors LOs with a configured periodicity. We think this is similar as PEI monitoring prior to PO monitoring and this configured periodicity would be similar to I-DRX cycle. From both UE’s and network’s perspective, LOs need to be associated with POs in order to have the common understanding on which PO should be monitored upon detecting LP-WUS in which LO. This sort of association needs to be provided in SIB and the details may need to wait for RAN1’s input.
Proposal 3 LP-WUS configuration includes association between LOs and POs.
2.2 Entry/exit condition for LP-WUS monitoring
During the SI phase, there is some RAN1 evaluation that LP-WUS may have some coverage issue. That is, LP-WUS’s coverage is worse than legacy physical channels (e.g., PDCCH or PUSCH). In this case, LP-WUS monitoring should only be done within the LP-WUS coverage, otherwise UE may miss LP-WUS and subsequent paging message. As discussed in SI phase, LP-WUS’s coverage can be determined based on UE’s RSRP measurement and a predefined RSRP threshold in SIB. UE starts monitoring LP-WUS when its RSRP measurement is above the threshold and stops monitoring LP-WUS when below the threshold.

Proposal 4 An RSRP threshold can be provided in SIB. UE starts monitoring LP-WUS when its RSRP measurement is above the threshold and stops monitoring LP-WUS when below the threshold. 
Regarding whether to synchronize with the network about UE’s LP-WUS monitoring status, this has been discussed in the SI phase. We think there is no such need as such synchronization might cause a lot signalling overhead, which is somehow contradictory with the overall intention on UE’s power saving.
Proposal 5 RRC_IDLE/INACTIVE state UE does not inform network when it enters/exits LP-WUS monitoring. 

2.3 Subrouping of LP-WUS
Similar as PEI, by introducing subgrouping to LP-WUS, false alarm rate can be further reduced and more power saving gain can be achieved. Note that subgrouping is also considered in RAN1’s discussion on the payload of LP-WUS. For PEI, we have two approaches to do subgrouping, i.e. CN-assigned subgrouping and UE ID-based subgrouping. We think LP-WUS can leverage the same approaches. 
Proposal 6 For subgrouping in LP-WUS, CN-assigned subgrouping and UE ID-based subgrouping are supported. 

Considering that LP-WUS and PEI are two different features, we think that it would be better to decouple their subgrouping at least from configuration’s perspective. That is, core network can assign a separate subgrouping ID for LP-WUS, and RAN can configure for LP-WUS a separate subgrouping number used in UE ID-based subgrouping than for PEI.

Proposal 7 For LP-WUS, UE can be assigned by CN a separate subgrouping ID.
Proposal 8 For LP-WUS, RAN can configure a separate subgrouping number used in UE ID-based subgrouping.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Basic LP-WUS configuration:
Proposal 1 LP-WUS configuration is broadcasted in SIB1.
Proposal 2 LP-WUS configuration includes configuration of LP-WUS occasions (LOs). Each LO has one or more LP-WUS monitoring occasions (MOs).
Proposal 3 LP-WUS configuration includes association between LOs and POs.

Entry/exit condition for LP-WUS monitoring:
Proposal 4 An RSRP threshold can be provided in SIB. UE starts monitoring LP-WUS when its RSRP measurement is above the threshold and stops monitoring LP-WUS when below the threshold. 
Proposal 5 RRC_IDLE/INACTIVE state UE does not inform network when it enters/exits LP-WUS monitoring. 
Subrouping of LP-WUS:
Proposal 6 For subgrouping in LP-WUS, CN-assigned subgrouping and UE ID-based subgrouping are supported. 

Proposal 7 For LP-WUS, UE can be assigned by CN a separate subgrouping ID.

Proposal 8 For LP-WUS, RAN can configure a separate subgrouping number used in UE ID-based subgrouping.
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