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Introduction
[bookmark: _Ref178064866]In this contribution, we discuss RRM measurement offloading to LR according to the following objective in [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)
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
[bookmark: _Hlk45202889]In RRC_IDLE/INACTIVE state, the UE periodically performs serving cell and neighbour cell measurements for cell reselection according to measurement rules. The measurement interval for serving cell varies depending on the SMTC periodicity, DRX cycle, and UE’s power class. When the interval is shortest, the serving cell measurement should be performed at least once every 2.56 seconds. In contrast, the minimum measurement period for neighbour cells on the intra-frequency is 10.24 seconds, and for inter-frequency neighbour cells, it is 15.36 seconds. Therefore, if serving cell measurements are offloaded to LR, MR can maintain ultra-deep sleep for at least 10 seconds. 
The target cell that the UE needs to measure depends on the quality of the serving cell, and the measurement cycle varies according to the frequency priority of the target cells. Hence, the duration that MR can sleep without neighbour cell measurements varies based on the quality of the serving cell. 
Table 1 Measurement rule
	Serving cell quality
	Measurement target

	If Srxlev > SIntraSearchP and Squal > SIntraSearchQ
	Serving cell + Higher priority cells

	If Srxlev < SIntraSearchP or Squal < SIntraSearchQ, and if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Serving cell + Higher priority cells + intra-frequency neighbour cell

	If Srxlev < SnonIntraSearchP and Squal < SnonIntraSearchQ
	Serving cell + Higher priority cells + intra- frequency + inter-frequency with an equal or lower priority


Even if the quality of the serving cell is excellent (i.e., if the serving cell fulfills Srxlev > SIntraSearchP and Squal > SIntraSearchQ), periodic measurements of higher priority cells should be made using MR. However, once a higher priority cell has been measured but not reselected, the UE does not need to measure that cell for 60 seconds thereafter. Therefore, while UE is required to measure only serving cell and higher priority cells, great power saving can be achieved through the serving cell measurement offloading to LR. 
Observation 1	If serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the RRM measurement offloading to LR yields great power saving by allowing MR to sleep for 60 seconds.
In the cell reselection to a higher priority frequency, the UE selects the highest ranked cell among the cells on the highest priority frequency(ies). Since it is not based on the cell-ranking criterion of the serving cell, the UE is not required to perform ranking using LR measurements though the serving cell measurement is offloaded to LR while the serving cell fulfills Srxlev > SIntraSearchP and Squal > SIntraSearchQ.
Observation 2	If serving cell fulfills Srxlev > SIntraSearchP and Squal > SIntraSearchQ, though the serving measurement is offloaded to LR, UE is not required to perform ranking based on LR measurement for cell reselection.
If the serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE should perform measurements on identified cells on the intra-frequency using MR every 10.24 to 30.72 seconds. Consequently, MR needs to wake up much more frequently than when UE is not required to perform intra-frequency measurements, and the UE power saving gain achievable through the serving measurement offloading to LR is significantly reduced. 
Observation 3	If serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ, MR should wake up at least once every 10.24 (to 30.72) seconds to measure neighbour cells on intra-frequency.
The intra-frequency and equal priority inter-frequency cell reselection is performed based on comparing the ranking of serving cell and neighbour cells on intra-/equal priority inter-frequency. This means the UE needs to calculate ranking of serving cell using LR measurements and compare it with MR measurements based ranking of neighbour cells to select the highest ranked cell among the serving cell and neighbour cells. If the target cell for reselection is selected based on the relatively inaccurate LR measurement results, the UE may perform incorrect cell reselection.
Observation 4	If the serving cell measurement is offloaded to LR while the serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the highest ranked cell is selected based on LR measurements and it may lead to incorrect cell reselection.
The mobility performance should not be compromised for power saving, and the mobility decision should be made based on reliable MR measurements. Therefore, when UE initiates (or before initiating) intra-frequency measurements, the serving cell measurement offloading to LR should be halted, and MR should measure serving cell.
Proposal 1	The serving cell RRM measurement can be offloaded to LR only while the UE is not required to perform intra-frequency measurements.
Proposal 2	Do not support cell-ranking based on LR measurements.
Even though the SSB and the LP-SS associated with the SSB have an unusually high channel correlation, since LR is expected to have lower accuracy than MR, the measurement offloading should be allowed only when it is certain that the serving cell quality is good enough. In the existing measurement rules for cell re-selection, for the same reason, the UE is allowed to skip neighbour cell measurements, only when the serving cell fulfils both RSRP condition and RSRQ condition. Similarly, the UE should be allowed to offload the serving cell measurement to LR, only if the serving cell RSRP and RSRQ measured by MR satisfy the condition.
Proposal 3	UE offloads the serving cell RRM measurement from MR to LR, if the serving cell fulfils Srxlev > RSRP threshold and Squal > RSRQ threshold. 
During the offloading of the serving cell measurement to LR, as UE cannot obtain the serving cell measurement results based on MR, there is no choice but to determine whether to stop the measurement offloading, based on LR measurements. Since the measurement quantity that can be measured using LP-SS has not yet been determined, e.g., LP-SS RSRP only or LP-SS RSRQ also, the detailed condition can only be discussed after RAN1/4 completes the design of LP-SS. 
Proposal 4	UE not capable of SSB based measurement using LR stops the RRM measurement offloading to LR, if LP-SS based measurements using LR becomes lower than a LP-SS threshold.
For UEs capable of measuring SSB using LR, to estimate the serving cell quality more accurately, they will measure SSB instead of LP-SS using LR while the serving cell measurement is offloaded. For such UEs the network needs to set an condition based on SSB to terminate the measurement offloading to LR.
Proposal 5	UE capable of SSB based measurement using LR stops the RRM measurement offloading to LR, if SSB based measurements using LR becomes lower than an SSB threshold.
The RRM measurement offloading is intended for UEs in RRC_IDLE/INACTIVE. To enable UE in RRC_IDLE/INACTIVE to pursue the power saving through the RRM measurement offloading without state transition to RRC_CONNECTED after cell reselection, the information required to offload RRM measurement to LR needs to be broadcast via system information.
Proposal 6	As a baseline, the configuration for RRM measurement offloading to LR is broadcast via system information. Whether to support configuration using dedicated signalling, e.g., via RRCRelease, is FFS.
Conclusion
[bookmark: _Hlk163208494]Observation 1	If serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the RRM measurement offloading to LR yields great power saving by allowing MR to sleep for 60 seconds.
Observation 2	If serving cell fulfills Srxlev > SIntraSearchP and Squal > SIntraSearchQ, though the serving measurement is offloaded to LR, UE is not required to perform ranking based on LR measurement for cell reselection.
Observation 3	If serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ, MR should wake up at least once every 10.24 (to 30.72) seconds to measure neighbour cells on intra-frequency.
Observation 4	If the serving cell measurement is offloaded to LR while the serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the highest ranked cell is selected based on LR measurements and it may lead to incorrect cell reselection.
Proposal 1	The serving cell RRM measurement can be offloaded to LR only while the UE is not required to perform intra-frequency measurements.
Proposal 2	Do not support cell-ranking based on LR measurements.
Proposal 3	UE offloads the serving cell RRM measurement from MR to LR, if the serving cell fulfils Srxlev > RSRP threshold and Squal > RSRQ threshold. 
Proposal 4	UE not capable of SSB based measurement using LR stops the RRM measurement offloading to LR, if LP-SS based measurements using LR becomes lower than a LP-SS threshold.
Proposal 5	UE capable of SSB based measurement using LR stops the RRM measurement offloading to LR, if SSB based measurements using LR becomes lower than an SSB threshold.
Proposal 6	As a baseline, the configuration for RRM measurement offloading to LR is broadcast via system information. Whether to support configuration using dedicated signalling, e.g., via RRCRelease, is FFS.
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