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Discussion and Decision
1  Introduction
RAN2 discussed the impact on LP-WUS in RRC_IDLE/INACTIVE state and made good progress in previous meetings. This contribution provides our further view on it. 
2 Discussion

2.1 Entry and exit condition(s) of using LP-WUS
RAN2 made the following agreements on entry/exit condition(s) of using LP-WUS in last meeting. 
	RAN2#123 Agreements 

· 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.


The agreed entry and exit conditions are from radio quality perspective, i.e. using LP-WUS and MR in ultra-deep-sleep state when UE is in good serving cell quality, and stopping using LP-WUS and MR in normal state when UE’s serving cell quality is worse. 
Beside the radio quality, whether using LP-WUS and MR in ultra-deep-sleep state should also be related to the higher layer activity. For an RRC_IDLE/INACTIVE UE, at least when the following higher layer procedures are initiated, UE MR cannot be in ultra-deep-sleep state:
· UE initiates RRC connection resume procedure (e.g. uplink data arrival, RNA update);
· UE initiates RRC connection setup procedure due to the NAS activity (e.g. TAU, Service request);
· UE initiates system information acquisition (e.g. when the stored SI info is outdated);
· UE initiates paging reception upon receiving the LP-WUS;

· UE initiates MBS broadcast or multicast reception. 
Observation 1: UE MR may leave ultra-deep-sleep state due to higher layer activity. 

When an RRC_IDLE/INACTIVE UE MR leaves ultra-deep-sleep state, UE may stop using LP-WUS. Therefore, we should list higher layer activity as one of the exit conditions of using LP-WUS. 

Proposal 1: Higher layer activity is one of the exit conditions of using LP-WUS. 
Proposal 1a: An RRC_IDLE/INACTIVE UE stops using LP-WUS when UE initiates one of the following procedures:

· UE initiates RRC connection resume procedure (e.g. uplink data arrival, RNA update);

· UE initiates RRC connection setup procedure due to the NAS activity (e.g. TAU, Service request);

· UE initiates system information acquisition (e.g. when the stored SI info is outdated);

· UE initiates paging reception upon receiving the LP-WUS;

· UE initiates MBS broadcast or multicast reception. 

On the other hand, if the IDLE/INACTIVE UE has no such higher layer activity for some time, UE MR can be back to deep-sleep state and UE starts using LP-WUS. 

2.2 RRM Measurement 
RAN2 made the following agreements on RRM measurement in last meeting. 

	RAN2#123 agreements

· 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.


To save UE power on RRM measurement, when UE is in good serving cell quality and MR is in ultra-deep-sleep state, UE will offload the RRM measurement to LR and perform no measurement ore relaxed measurement on MR.  

For serving cell measurement, either MR or LR can perform the measurement and transit between the ultra-sleep state and normal sleep state, there is no issues. 

For neighbor cell measurement, if LR cannot perform it, it can only be performed via MR. For the measurement on the higher priority frequency, UE is required to perform it always regardless of whether the serving cell’s quality is good or not. In order to save UE power on this measurement, we should assume the MR performs the relaxed neighbor measurement on higher priority frequency, even though UE MR is using the LP-WUS. 
Proposal 2: UE is required to perform relaxed neighbor measurement on the frequency with higher priority on MR. 
About the measurement relaxation method, we already have the IDLE/INACTIVE neighbor measurement relaxation mechanism/requirement in R16. Therefore, we can apply the same condition and requirement here on MR in ultra-deep-sleep state. 

Proposal 3: R16 measurement relaxation mechanism can be considered applicable on MR in ultra-deep-sleep state. 
2.3 SI update 
RAN2 made the following agreements on SI update in last meeting. 

	RAN2#123 agreements

· 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


In legacy, UE in RRC_IDLE/INACTVE state is required to maintain the latest version of the essential SI (i.e. MIB, SIB1) and the SIBs related to the UE supported features. Without the valid latest SI version, the IDLE/INACTIVE UE cannot work well. For example, without the latest configuration of SIB2/3/4/5, the IDLE/INACTIVE mobility will be impacted; without the latest SIB19/20, UE MBS broadcast reception will be impacted. 
Therefore, with the LP-WUS introduction, it’s still critical for UE to keep latest SIBs even when UE is in ultra-deep-sleep state. When the SIB is changed, the IDLE/INACTIVE UE using LP-WUS should wake up MR and acquire the latest SIB accordingly.  
Proposal 4: The IDLE/INACTIVE UE using LP-WUS is required to maintain valid SI as legacy.
In order to maintain the latest SIB, when network changes the SIB, network should use LP-WUS to wake up the UE with MR in ultra-deep-sleep state. 
Proposal 5: Network needs to wake up UE by LP-WUS from ultra-deep sleep state for SI change notification purpose. 

For the SI change notification via LP-WUS, there could be two options:

· Option 1: The SI change notification indication is carried in LP-WUS;

· Option 2: There is no SI change notification indication carried in LP-WUS.
For option 1, since UE can know from LP-WUS is for SI acquisition purpose, the UE does not need to monitor paging or start initial access when MR wakes up; but it requires LP-WUS to carry 1-bit change notification indication. 
For option 2, since UE cannot obtain the wakeup purpose from LP-WUS, UE will first monitor the paging or initiate initial access when waking up, but it is actually unnecessary and not good for UE power. 
Proposal 6: Consider the LP-WUS design to carry the SI change notification indication in RAN2 study. 

3  Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Higher layer activity is one of the exit conditions of using LP-WUS. 

Proposal 1a: An RRC_IDLE/INACTIVE UE stops using LP-WUS when UE initiates one of the following procedures:

· UE initiates RRC connection resume procedure (e.g. uplink data arrival, RNA update);

· UE initiates RRC connection setup procedure due to the NAS activity (e.g. TAU, Service request);

· UE initiates system information acquisition (e.g. when the stored SI info is outdated);

· UE initiates paging reception upon receiving the LP-WUS;

· UE initiates MBS broadcast or multicast reception. 

Proposal 2: UE is required to perform relaxed neighbor measurement on the frequency with higher priority on MR. 
Proposal 3: R16 measurement relaxation mechanism can be considered applicable on MR in ultra-deep-sleep state. 
Proposal 4: The IDLE/INACTIVE UE using LP-WUS is required to maintain valid SI as legacy.
Proposal 5: Network needs to wake up UE by LP-WUS from ultra-deep sleep state for SI change notification purpose. 

Proposal 6: Consider the LP-WUS design to carry the SI change notification indication in RAN2 study. 

