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1. [bookmark: _Toc120549591]Introduction
Rel-19 NR LP-WUS/WUR WI was approved in [1], which states that In RRC IDLE/INACTIVE modes, it's observed that significant UE power saving gain (up to more than 90%) is obtained by using LP-WUS/WUR to trigger UE MR paging monitoring compared with existing I -DRX operation (with and without PEI), if sufficient relaxation to MR RRM measurement is applied. We will discuss on the following objectives in this contribution. 
· 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)
2. Discussion
2.1 Clarify the meaning of terms
At the last meeting, companies were somewhat vague about what measurement relaxation and measurement offloading meant, which made discussion of these issues very inefficient. In our view, the measurement relaxation represents that the MR Still performs the measurement, but can adopt a larger measurement period; Measurement offloading then means that the MR does not perform the measurement anymore and the corresponding measurement task will be performed by the LR. That is, the terms measurement relaxation and measurement offloading represent two different behavioral options, and there is no inclusion relationship. If the discussion can be discussed under such a clear premise, the discussion efficiency can be improved.
Proposal 1: RAN2 clarifies the meaning of a term explicit. Measurement relaxation represents that the MR Still performs measurements, but can take a larger measurement period; Measurement offloading then means that the MR does not perform the measurement anymore and the corresponding measurement task will be performed by the LR.
2.2 MR measurement relaxation/offloading of serving cell
The following text is captured in TR 38.869 about RRM measurement in RRC_IDLE/INACTIVE modes[2]:
	-	Study how to reduce UE power consumption due to existing RRM measurement requirements at least for mobility support
-  For Idle/Inactive mode, study offloading of RRM measurements of serving cell to LP-WUR under certain conditions, if any, and relaxation of serving/neighboring cell RRM measurements in MR considering
-	Alt2: with relaxed periodicity if RRM measurement in MR is relaxed.
-	FFS: Condition for relaxation if any
-	Can apply for both neighboring and serving cell
-	Alt3: only when reference signal(s) based measurements by LP-WUR satisfy certain condition(s), e.g. are below threshold.
-	FFS threshold
-	Above MR measurement under certain conditions can apply for both neighboring and serving cell
-	Potentially with relaxation methods for MR neighboring cell measurement


When within the LP-WUS coverage, the UE only monitors using LP-WUR and can use it to perform measurements through LP-SS. Alt2 stands for measurement relaxation and Alt3 stands for measurement unloading. Since RRM measurements in IDLE/INACTIVE state are mainly used for cell (re)selection, the above two potential options should have a premise that the serving cell measurement based on LP-WUR cannot affect the cell (re)selection performance of UE.
Proposal 2: Serving cell measurement relaxation/offloading of MR should have the premise that LR-based measurements cannot affect the performance of cell reselection by UE.
There is no measurement relaxation mechanism for service cells in the existing protocols, but with the introduction of LP-WUS/WUR making it possible, in order to obtain significant power saving gain, at least measurement relaxation for service cells should be supported, and LR measurement results can be used as a supplement. If the measurement accuracy of LR is good, then the measurement offloading of the serving cell can also be supported, which allows the UE to obtain more power saving gain, but further confirmation of RAN1/4 is needed.
Proposal 3: At least the measurement relaxation of the service cell is supported, in which case the measurement results of LR can be used as a supplement. If the measurement accuracy of LR is good, then the measurement offloading of the serving cell can also be supported, but further confirmation of RAN1/4 is needed.
For the entry of measurement relaxation/offloading in the serving cell, an RSRP Threshold1 can be defined. When the RSRP measurement result of MR is greater than Threshold1 (if UE also has LR measurement result at this time, it can be judged jointly, that is, when both MR And LR are greater than Threshold1), UE will start measurement relaxation/offloading. For the purpose of simplifying the process, the Threshold1 can be the same as the opening threshold for UE to start monitoring LP-WUS, that is, when UE meets the monitoring opening threshold of LP-WUS, it can start the measurement relaxation/offloading of the serving cell MR at the same time. 
Proposal 4: The entry conditions for service cell measurement relaxation/offloading can be defined as at least MR greater than a certain RSRP threshold, and LR could also be considered if it is on at this time. 
Proposal 5: The RSRP threshold can be the same as the opening threshold for UE to start monitoring LP-WUS.
Proposal 6: The exit condition is based on the LR measurement results.
Furthermore, measurement relaxation and offloading can be regarded as two progressive steps, that is, a Threshold2 is defined again, Threshold2 is greater than Threshold1, measurement relaxation is performed when Threshold1 is satisfied, and measurement offloading is performed after Threshold2 is satisfied. So there are two options:
· Option 1: measurement relaxation/offloading with Threshold1
[image: ] 
Figure 1 measurement relaxation/offloading with Threshold1
· Option 2: measurement relaxation + measurement offloading with Threshold1 and Threshold2
[image: ]
Figure 2 measurement relaxation + measurement offloading with Threshold1 and Threshold2
Proposal 7: Following two options are considered for the measurement relaxation/offloading of serving cell:
· Option 1: The UE performs measurement relaxation or measurement offloading when a certain RSRP threshold is met.
· Option 2: The UE first performs measurement relaxation when a certain RSRP threshold is met, and then performs measurement offloading when another greater RSRP threshold is met
2.3 MR measurement relaxation of neighboring cell
According to TR 38.869, the coverage of LP-WUS is comparable to Msg 3, but the UE will monitor the LP-WUS only after the reference signal of the LP-WUS satisfies a certain turn-on threshold. Therefore, in our understanding, the coverage area of LP-WUS will still be smaller than that of the legacy NR cell, so the measurement of the neighboring cell can only be performed by MR and cannot be offloaded to LR.
Proposal 8: The RRM measurement of the neighboring cell can only be performed by MR.
Therefore, the neighbor cell measurement relaxation mechanism in Release 16 can be reused, which includes two scenarios: not at cell edge and low mobility, respectively. At the same time, the conditions of the two scenarios can be extended according to the LR measurement of the serving cell. Given that the UE will unconditionally perform measurements on inter-frequency cells with high priority, while measurements on other cells need to meet certain threshold conditions, so it is discussed separately below:
For high-priority neighbor cells, measurements are always performed. Since some or all of the RRM measurements of the serving cell may be offloaded to the LR, it is necessary to consider whether to support the LR-based measurement results in the measurement relaxation conditions of R16. Moreover, this is also related to the value of the measurement relaxation/offloading RSRP threshold of the serving cell and SSearchThresholdP. For example, when Threshold1>SSearchThresholdP, it is not necessary to use the measurement results of LR to determine the corresponding not at cell edge condition, but it is necessary to use the LR measurement results to determine the corresponding low mobility condition, as shown in Figure 3. Figure 4 illustrates Threshold1<SSearchThresholdP.
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Figure 3 Threshold1>SSearchThresholdP
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Figure 4 Threshold1<SSearchThresholdP
Proposal 9: The neighbor cell measurement relaxation mechanism in Release 16 can be reused(e.g., not at cell edge and low mobility).
Proposal 10a: For high-priority neighboring cells, if Threshold1>SSearchThresholdP, the “low mobility” relaxation entry condition uses the LR-based serving cell measurement results.
Proposal 10b: For high-priority neighboring cells, if Threshold1<SSearchThresholdP, both “low mobility” relaxation entry condition and “not at cell edge” relaxation entry condition uses the LR-based serving cell measurement results.
For other neighboring cells, SIntraSearchP and SnonIntraSearchP also need to be considered. For example, the UE performs measurements when SnonIntraSearchP>Threshold1>SSearchThresholdP, and it is not necessary to use the measurement results of LR to determine the corresponding not at cell edge condition, but it is necessary to use the LR measurement results to determine the corresponding low mobility condition. 
According to TS 38.331: "The network configures SSearchThresholdP to be less than or equal to SIntraSearchP and SnonIntraSearchP.", the relevant thresholds are shown in Figure 5 (taking inter-frequency as an example).
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Figure 5 SnonIntraSearchP>Threshold1>SSearchThresholdP
Proposal 11a: For equal or low priority neighboring cells, if SnonIntraSearchP>Threshold1>SSearchThresholdP, the “low mobility” relaxation entry condition uses the LR-based serving cell measurement results.
Proposal 11b: For equal or low priority neighboring cells, if SSearchThresholdP>Threshold1, both “low mobility” relaxation entry condition and “not at cell edge” relaxation entry condition uses the LR-based serving cell measurement results.
Proposal 11c: For equal or low priority neighboring cells, if Threshold1> SnonIntraSearchP, there is no effect on existing conditions.


3. Conclusions
In this contribution, we discussed the LP-WUS measurement relaxation/offloading in RRC_IDLE/INACTIVE mode, and following are the proposals.
Proposals:
Proposal 1: RAN2 clarifies the meaning of a term explicit. Measurement relaxation represents that the MR Still performs measurements, but can take a larger measurement period; Measurement offloading then means that the MR does not perform the measurement anymore and the corresponding measurement task will be performed by the LR.
Proposal 2: Serving cell measurement relaxation/offloading of MR should have the premise that LR-based measurements cannot affect the performance of cell reselection by UE.
Proposal 3: The measurement relaxation of the serving cell is supported, in which case the measurement results of LR can be used as a supplement. If the measurement accuracy of LR is good, then the measurement offloading of the serving cell can also be supported, but further confirmation of RAN1/4 is needed.
Proposal 4: The entry conditions for service cell measurement relaxation/offloading can be defined as at least MR greater than a certain RSRP threshold, and LR could also be considered if it is on at this time. 
Proposal 5: The RSRP threshold can be the same as the opening threshold for UE to start monitoring LP-WUS.
Proposal 6: The exit condition is based on the LR measurement results.
Proposal 7: Following two options are considered for the measurement relaxation/offloading of serving cell:
· Option 1: The UE performs measurement relaxation or measurement offloading when a certain RSRP threshold is met.
· Option 2: The UE first performs measurement relaxation when a certain RSRP threshold is met, and then performs measurement offloading when another greater RSRP threshold is met
Proposal 8: The RRM measurement of the neighboring cell can only be performed by MR.
Proposal 9: The neighbor cell measurement relaxation mechanism in Release 16 can be reused(e.g., not at cell edge and low mobility).
Proposal 10a: For high-priority neighboring cells, if Threshold1>SSearchThresholdP, the “low mobility” relaxation entry condition uses the LR-based serving cell measurement results.
Proposal 10b: For high-priority neighboring cells, if Threshold1<SSearchThresholdP, both “low mobility” relaxation entry condition and “not at cell edge” relaxation entry condition uses the LR-based serving cell measurement results.
Proposal 11a: For equal or low priority neighboring cells, if SnonIntraSearchP>Threshold1>SSearchThresholdP, the “low mobility” relaxation entry condition uses the LR-based serving cell measurement results.
Proposal 11b: For equal or low priority neighboring cells, if SSearchThresholdP>Threshold1, both “low mobility” relaxation entry condition and “not at cell edge” relaxation entry condition uses the LR-based serving cell measurement results.
Proposal 11c: For equal or low priority neighboring cells, if Threshold1> SnonIntraSearchP, there is no effect on existing conditions.
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