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1 Introduction
In the RAN #102 meeting, a new work item on Low-power wake-up signal and receiver for NR (LP-WUS/WUR) was approved. The design target aims to be delay- and power-sensitive, small form-factor devices, such as industrial sensors, controllers and wearables. One of the objectives related to RRM measurement relaxation in idle/inactive mode is listed as follows [1]: 
	For IDLE/INACTIVE modes: 
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)


According to the following agreement in the SI phase, the Main Receiver (MR) performs to relax RRM measurement, or no measurement on the serving cell. 
	· [bookmark: OLE_LINK142][bookmark: OLE_LINK137][bookmark: OLE_LINK135]R2 assumes In ultra-deep-sleep, RRM measurement offloading 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. 


In the SI phase, RAN2 studied and concluded the feasibility of RRM measurement relaxation (including no measurement) for serving cell by MR and neighbour cell by MR at least if RRM measurement on LP-WUR for serving cell is feasible/supported. 
It was agreed in RAN2#116 as follows, assuming that for serving cells it is feasible to perform RRM measurement relaxation via MR.
	On RRM relaxation of UE MR for serving cell measurements: RAN2 assumes RRM measurement relaxation on serving cell via MR if the configured criteria is fulfilled is possible, final decision is up to RAN4. 
[bookmark: _GoBack]FFS in this case whether LR is also used for RRM measurement on serving cell. 


In view of the fact that, this paper mainly discusses the RRM measurement relaxation and offloading of RRC_IDLE/INACTIVE UE MR for serving and neighbour cells.
2 Discussion
2.1 Whether LR performs RRM measurements?
To save UE power consumption based on LP-WUS/WUR, RRM measurements for both serving and neighbouring cells can be relaxed when the radio module LP-WUS or the MR is activated in Ultra-deep Sleep. 
In general, the power consumption reduction can be achieved in the following ways:
· Option 1: MR performs serving cell measurement with relaxed periodicity, while LR performs partial serving cell measurement 
· Option 2:  MR don’t perform measurement, and LR performs all the serving cell measurement
To achieve the power consumption reduction for UE, it is obvious that activing MR and LP-WUR simultaneously at any time is not a wise choice. Therefore, only one radio module is allowed to be activated to perform RRM measurement in ultra-deep sleep. From the perspective of power consumption, as outlined in TR 38.869, serving cell measurements based on MR has a significant impact on UE energy consumption. This conclusion implies that the MR may cause higher power consumption than LP-WUR to perform RRM measurement in ultra-deep sleep. In RAN1#116 meeting, it had concluded that serving cell measurements can be offloaded to LP-WUR based on LP-SS. Hence,  LP-WUR performs all RRM measurements of serving cells via LP-SS can be considered as a lower power consumption solution.
Furthermore, from the perspective of standard impact, it needs to introduce an additional RRM measurement relaxation mechanism if MR-based measurement is applied. In contrast, LP-WUR as an independent radio module has less impact on the legacy cell reselection and measurement framework. Therefore, we propose that LP-WUR performs the serving cell’s RRM measurement via LP-SS or LP-WUS without waking up MR if LP-WUR is activated.
Proposal 1: LP-WUR performs the serving cell’s RRM measurement via LP-SS or LP-WUS without waking up MR if LP-WUR is activated.
2.2 Trigger Conditions of RRM Measurement Offloading
As one of the objectives of WID, the trigger conditions for serving cell measurement offloading from MR to LR need to be studied. Some companies proposed that the conditions for offloading RRM serving cell measurement from MR to LR can be related to entry/exit conditions for LP-WUS monitoring. However, the offloading of RRM measurement on the serving cell can be independent of the MR sleep states (i.e. independent of entry/exit conditions for LP-WUS monitoring), as whether the UE enters ultra-deep sleep, deep sleep, or remains active depends on the UE’s implementation. Until the last RAN1 meeting, the details(e.g. how to relax, in which condition) were still FFS. Therefore, RAN2 could wait for RAN1 to progress on offloading conditions for LP-WUR based measurements. 
Proposal 2: RAN2 could wait for RAN1’s progress on offloading conditions for LP-WUR based measurements.
From the perspective of RAN2, the thresholds for RRM measurement offloading should satisfy similar criteria (e.g. Rel-16 PowSav or Rel-17 RedCap) for relaxing neighbour cell RRM measurement or even with more stringent requirements or thresholds. For instance, when the current criteria for relaxing neighbour cell RRM measurements, such as not being at the cell edge and/or exhibiting low mobility, must be fulfilled, along with the requirement of a strong enough received LP-WUS signal. In such cases, the UE could use the LP-WUS and offload RRM serving cell measurement from MR to LP-WUR.
Proposal 3: The current triggering criteria for RRM measurement relaxation in Rel-16 PowSav and Rel-17 RedCap can be used as a baseline for RRM measurement offloading. 
2.3 RRM Measurement Relaxation for Neighbour Cells
In addition to serving cell measurements, RAN1 also studied the feasibility of using LP-SS for neighbour cell measurements. If that is supported, UEs may have a mixture of LP-SS based measurements and SSB-based measurements. Now it is still FFS on the feasibility of RRM measurements performed by LP-WUR for neighbor cells in RAN1. Therefore, we propose that RAN2 waits for more inputs from RAN1 to study RRM measurements for neighbour cells in RRC_IDLE/INACTIVE mode. 
[bookmark: _Toc134619202][bookmark: _Toc134733552][bookmark: _Toc142661023]Proposal 4: Regarding RRM measurements for neighbour cells, RAN2 could wait for more inputs from RAN1 to study in RRC_IDLE/INACTIVE mode.
3 	Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1: LP-WUR performs serving cell’s RRM measurement via LP-SS or LP-WUS without waking up MR if LP-WUR is activated.
Proposal 2: RAN2 could wait for RAN1’s progress on offloading conditions for LP-WUR based measurements.
Proposal 3: The current triggering criteria for RRM measurement relaxation in Rel-16 PowSav and Rel-17 RedCap can be used as a baseline for RRM measurement offloading. 
Proposal 4: Regarding RRM measurements for neighbour cells, RAN2 could wait for more inputs from RAN1 to study in RRC_IDLE/INACTIVE mode.
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