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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
[bookmark: OLE_LINK31]The following objective is approved for IDLE and Inactive mode LP-WUS, this contribution discusses the related issues.
· Specify further RRM relaxation of UE MR for both serving and neighbor cell measurements, and UE serving cell RRM measurement offloaded from MR to LP-WUR, including the necessary conditions (RAN4, RAN2)
2. Discussion
2.0 SI conclusions
RAN2 had some conclusions on LP-WUS measurement during study phase as following in TR 38.869.
RAN2 has studied and concluded the feasibility for RRM measurement relaxation (including no measurement) for serving cell by MR and neighboring cell by MR at least if RRM measurement on LR for serving cell is feasible/supported.
2.1 Serving cell measurement relaxation 
2.1.1 Relax serving cell MR measurement 
In this case, when the MR measurement meets certain configured criteria, the serving cell measurements may be relaxed. 
The scenario is e.g. that UE is out of WUS coverage and has to rely on MR measurement or UE/gNB is not capable of LP-WUS, or UE is in LP-WUS mode but MR measurement is still performed. In this case, one possibility of relaxing MR measurement is to extend the measurement sample interval according to UE’s mobility status and current coverage situation. E.g. if the current serving cell coverage is good enough, and/or if the UE is stationary or lower mobility, UE can perform MR measurement with a larger sample interval. With this, the UE will wake up MR with a longer periodicity for measurement.
Observation 1: Serving cell MR measurement relaxation has benefit when the measurement cannot be offloaded to LP-WUS, e.g. UE or gNB does not support LP-WUS, the UE is not in LP-WUS coverage.
Proposal 1 RAN2 is proposed to discuss the feasibility of relax MR measurement according to current coverage status and UE mobility status.
2.1.2 Serving cell measurement relaxation with total offloading to LP-WUS
In this case, when the UE is in LP-WUS mode, the UE only performs LP-SS measurement and does not perform SSB measurements. This will save UE power because UE does not need to wake up MR. But this mechanism has impact on cell reselection criterion, and Rs criterion needs to introduce LP-SS measurement based definition.
Proposal 2 RAN2 discusses to support serving cell measurement relaxation with total offloading measurement to LP-WUS.
2.1.3 Serving cell measurement relaxation with partial measurement offloading to LP-WUS 
To attain more power savings, it is possible to have a region where the signal strength of LP-SS is no longer strong enough to allow RRM measurements completely based on LP-SS but is still good enough to be used as part of serving cell measurement. This would give UE more opportunities to save power. For example, LP-SS based measurements may be interleaved with SSB based measurements, and the latter is performed once every N LP-SS based measurements. In this example, UE can still use LP-SS to save some power, and SSB measurements can be used to help calibrate the accuracy of the measurements on LP-SS and give UE a more reliable assessment when to stop using LP-SS for serving cell measurements.
Proposal 3 RAN2 discusses whether UE can also perform serving cell measurements by interleaving measurements on LP-SS and MR SSB. 
2.1.4 LP measurement types and metrics
RAN1 is discussing which measurement type, i.e. OFDM-based or OOK-based measurement should be performed. And also which measurement metrics should be measured, e.g. RSRP or RSRQ. It is proposed to wait for RAN1 progress.
Proposal 4 It is proposed to wait for RAN1 progress on LP measurement types (e.g.OFDM-based or OOK-based measurement) or metrics (e.g. RSRP or RSRQ).
2.1.5 LP-SS measurement entry and leaving criteria
There can be two types of operations performed by LPR: paging monitoring and RRM offloading. When UE may start or stop using LPR for either of these two operations may depend on the signal strength of UE’s DL reference signal, which can be either LP-SS or SSB. In theory, for the same level of reliability, RRM measurements may require lower minimum signal strength than LP-WUS reception. However, since their entry/exit criteria use the same DL reference signals, it will be simpler for UE to implement if they share the same entry/exit criteria. This simplification would not have much impact on power savings, because if UE starts using LPR for RRM offloading but still uses MR to perform paging monitoring, then UE’s power would still be dominated by MR (because paging monitoring is more frequent than RRM measurement) and thus may not attain much signification savings.  
Proposal 5 To keep UE implementation simple, the same entry and leaving criteria are applied for paging monitoring and serving cell measurement offloading.  
2.2	Neighbor cell measurement relaxations 
Since we already have decent amount of neighbor cell measurement relaxations specified under different conditions, e.g. relaxation based on UE mobility and serving cell coverage, and the maximum measure cycle is up to 1hour, further relaxation may not provide much gain. The it is proposed to deprioritize neighbor cell measurement relaxation.
Proposal 6 RAN2 deprioritizes neighbor cell measurement relaxation.
3. Conclusion
Observation 1: Serving cell MR measurement relaxation has benefit when the measurement cannot be offloaded to LP-WUS, e.g. UE or gNB does not support LP-WUS, the UE is not in LP-WUS coverage.
Proposal 1 RAN2 is proposed to discuss the feasibility of relax MR measurement according to current coverage status and UE mobility status.
Proposal 2 RAN2 discusses to support serving cell measurement relaxation with total offloading measurement to LP-WUS.
Proposal 3 RAN2 discusses whether UE can also perform serving cell measurements by interleaving measurements on LP-SS and MR SSB. 
Proposal 4 It is proposed to wait for RAN1 progress on LP measurement types (e.g.OFDM-based or OOK-based measurement) or which metrics (e.g. RSRP or RSRQ).
Proposal 5 To keep UE implementation simple, the same entry and leaving criteria are applied for paging monitoring and serving cell measurement offloading.  
Proposal 6 RAN2 deprioritizes neighbor cell measurement relaxation.
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