[bookmark: _Hlk141178688]3GPP TSG-RAN WG2 Meeting #126	R2-2404460
FUKUOKA (JAPAN) 20.05.2024-24.05.2024	

Source: 	Vodafone
Title: 		Entering/Exit conditions, relaxed serving cell measurements on the main receiver and offload of the measurements to LP-WUR
Document for: Decision
Agenda Item: 8.4.2

Introduction
During the RAN WG2 made first assumptions for LP-WUS WI : RP-240801:
The LP-WUS related configuration for IDLE/INACTIVE state is provided via system information. FFS if dedicated configuration is needed.
Working assumption: the LP-WUS configuration in SIB at least includes the following information:
· LP-SS configuration
· LP-WUS configuration
· FFS on Entry/exit condition for LP-WUS monitoring 

As it can be seen from above, it was not possible to reach an agreement if Entry/exit condition for LP-WUS monitoring should be provided. One of the reasons is that companies had a different understanding what these entering and exit conditions would mean.
Discussion
Functions and entering and exit conditions:
LP-Receiver can have several functionalities associated to the IDLE mode:
· Paging monitory
· Maintaining/keeping system information up to date, 
· Receive ETWS/CMAS information, 
· Perform RRM measurements
· Serving measurements
· Neighbour measurements
· Perform Cell selection/re-selection to ensure that UE is camping on the best cell.  
Proposal 1: RAN2 shall focus on Paging monitory, Maintaining/keeping system information up to date, Receive ETWS/CMAS information and serving cell measurements as functionalities which can be taken over by LP-WUR
All these functionalities are associated with a particular performance which should be defined by RAN WG4 if required.
In our view the entering conditions mean that there is a threshold defined and communicated over broadcast  using SIBs or dedicated signalling when the LP-Receiver is taking over one or more functionalities (subject to RAN WG2 agreement) as defined above. 
Exist conditions mean that there is a threshold(s) defined and communicated over broadcast using SIBs or dedicated signalling when the LP-Receiver shall stop performing one or more from the functions above.
The entering and exit conditions have to be tested and it should be possible to evaluate corresponding performance (as defined RAN4).
Proposal 2: It is proposed to define LP-WUR entering and exit conditions as follow: 
· LP-WUR entering conditions are satisfied if corresponding thresholds as provided over broadcast using SIBs or dedicated signalling are fulfilled and the corresponding functionality is taken over by the LP-Receiver in accordance with the performance as defined by RAN WG4.
· LP-WUR exit conditions are satisfied if corresponding thresholds as provided over broadcast using SIBs or dedicated signalling are fulfilled and the corresponding functionality are taken over by the main receiver in accordance with the performance as defined by RAN WG4.
Serving cell measurements:
In the current NR system serving cell measurements are described in 38.133 4.2.2.2 Measurement and evaluation of serving cell are dependent on SMTC periodicity, (e) DRX cycle length and the speed of devices.
Observation 1: If LP-Receiver is tasked to perform serving cell measurements, those measurements should satisfy  criteria similar as specified today in 38.133  4.2.2.2. The exact conditions are subject of further RAN1/RAN4 work. 

Proposal 3: RAN WG2 to agree that serving cell measurements can be performed by LP-receiver when certain conditions are met.
In order to start serving cell measurements, MR receives over broadcast or dedicated signalling thresholds about “signal strength” thresholds and other conditions (e.g. those associated to the mobility status of the UE) 
Depending on implementation, the thresholds can be associated to the RSRP/RSRQ measured by the MN on SSB and/or by the signal strength/ quality measurement by LP-WUR on LP-SS/SSB.
Proposal 4: RAN WG2 to agree to specify thresholds in order to allow the serving cell measurements to be performed by LP-WUR.
The thresholds to start serving cell measurements or to start monitor paging would be different and therefore, RAN WG2 should define a separate entering and exit conditions for those functions.
Proposal 5: RAN WG2 to agree to specify different entering/exit conditions for paging monitoring and serving cell measurements.
Relaxed serving cell measurements on main receiver:
Currently, relax monitoring are specified in 5.2.4.9 Relaxed measurement of 38.304. In our view if the LP-receiver can take over serving cell measurements under particular conditions without performance degradation, it is questionable, why serving cell relaxed monitoring performed by main receiver is needed. It would also bring some complexity if introduced as operator would then need to set several thresholds like:
If RSPR/RSRQ is better then -XY dbm and e.g. UE is stationary, then perform relaxed measurements using main receiver and if “RSRP/RSRQ” or signal strength measured by LP-WUS (based on LP-SS or SSB) is better then -XYZ, perform serving cell measurements on LP-WUR.
Observation 2: Currently, we do not see a clear benefit to introduce new relaxed conditions for serving cell measurements.
Decision on reselection and neighbour cell measurements:
As it can be observed from 38.304 the decision on reselection is either driven by the comparison of the serving cell measurements to the threshold (could be RSRQ or RSRP) and neighbour cell measurements with other threshold or is driven by the comparison of the neighbour cell measurements with a threshold.
In our opinion, the decision to perform cell reselection has to be taken by the main receiver as the UE following the decision would also need to read additional information on the SIB of the target and it does not make sense to offload this decision to the LP-WUR, even in some scenarios the neighbour cell measurements could be performed by WL-WUR. 
Observation 3. Neighbour cell measurements (normal and relaxed) and reselection decisions are functions of the main receiver.
Decision on reselection and neighbour cell measurements:
As it can be observed from 38.304 the decision on reselection is either driven by the comparison of the serving cell measurements to the threshold (could be RSRQ or RSRP) and neighbour cell measurements with other threshold or is driven by the comparison of the neighbour cell measurements with a threshold.
In our opinion, the decision to perform cell reselection has to be taken by the main receiver as the UE following the decision would also need to read additional information on the SIB of the target and it does not make sense to offload this decision to the LP-WUR, even in some scenarios the neighbour cell measurements could be performed by LP-WUR. 
Observation 3. Neighbour cell measurements (normal and relaxed) and reselection decisions are functions of the main receiver.
Conclusions
Proposal 1: RAN2 shall focus on Paging monitory, maintaining/keeping system information up to date, Receive ETWS/CMAS information and serving cell measurements as functionalities which can be taken over by LP-WUR
Proposal 2: It is proposed to define LP-WUR entering and exit conditions as follow: 
· LP-WUR entering conditions are satisfied if corresponding thresholds as provided over broadcast using SIBs or dedicated signalling are fulfilled and the corresponding functionality is taken over by the LP-Receiver in accordance with the performance as defined by RAN WG4.
· LP-WUR exit conditions are satisfied if corresponding thresholds as provided over broadcast using SIBs or dedicated signalling are fulfilled and the corresponding functionality are taken over by the main receiver in accordance with the performance as defined by RAN WG4.
Proposal 3: RAN WG2 to agree that serving cell measurements can be performed by LP-receiver.
Proposal 4: RAN WG2 to agree to specify thresholds in order to allow the serving cell measurements to be performed by LP-WUR.
Proposal 5: RAN WG2 to agree to specify different entering/exit conditions for paging monitoring and serving cell measurements.
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