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1. [bookmark: _Toc453159546][bookmark: _Toc454284869]Introduction
[bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK208]In last RAN2#109e meeting, some progress for RRM measurement relaxation had been made [1]. In [2], remaining issues of RRM measurement relaxation were listed as followings:
	Open issues
	Related specs

	FFS on the UE behavior if T330 is running.
	38.304

	FFS on RAN4 - if and what parameters we need (e.g. time interval for measurement relaxation since last measurement for cell reselection and the value range for the time interval)
	38.304
38.331


	LS to RAN4 in R2-2002198: FFS how to configure whether higher priority frequencies can be relaxed, and behavior of relaxation of higher priority carriers pending RAN4 decisions.
	38.304
38.331

	FFS whether the configuration for relaxed measurement is a constant value for all relevant frequencies or a per-frequency configured value
	38.304
38.331

	FFS whether detailed methods for relaxed measurements is captured in TS 38.133
	38.331

	FFS whether the parameter SsearchThresholdP and/ or SsearchThresholdQ is optional or mandatory.
	38.331

	RRM measurement relaxation related UE feature list and capabilities
	38.306


The above open issues were discussed in the email discussion [Post109e#44][PowSav][3]. 
In this contribution, we will focus on two open issues that have not been solved in the above email discussion, and provide our views on these issues:
	Open issue #1: The configuration for relaxed measurement is a constant value for all frequencies or a per-frequency/FR configured value
Open issue #2: Whether the parameter SsearchThresholdP and/ or SsearchThresholdQ is optional or mandatory


2. [bookmark: OLE_LINK134][bookmark: OLE_LINK136]Discussion
· [bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218]Issue #1: The configuration for relaxed measurement is a constant value for all frequencies or a per-frequency/FR configured value
The motivation of introducing per-frequency/FR configured relaxed measurement is following:
In some actual deployments with both high frequency and low frequency co-existing, where low frequency is used for coverage purpose. RRM measurement relaxation may be only applied for high frequency cells. Thus, the RRM measurement relaxation criteria may be configured as frequency specific. If the configured measurement relaxation criteria are met on the specific frequencies, RRM measurement relaxation can be performed only on the corresponding frequency, while normal measurement should be performed on other frequencies. Thus, frequency specific RRM measurement relaxation can also be considered.
According to the email discussion [3], it seems most companies confirmed the motivation. Hence, we propose:
Proposal 1: RRM configuration should support to configure UE to relax the measurement only on some of frequencies/FR. FFS on per frequency or per FR.
According to the email discussion [3], the following options are on the table:
Option 1a: Per-frequency indication
Option 1b: Per-frequency-range indication (per FR)
Option 2: Global indication (no change to current spec CRs)
It was argued that option 2 is enough to handle the issue raised by the above motivation, since the network can disable relaxation on certain frequency by highPriorityMeasRelax indication which is illustrated as below:  


Figure 1. Disable measurement relaxation on Frequency2
In the scenario of Figure1, Frequency 1 is the current camping frequency and measurement relaxation on Frequency 2 is not allowed. Hence, the network configures Frequency 2 with higher priority than Frequency 1 and unset the highPriorityMeasRelax indication. As a result, measurement relaxation on Frequency 2 is disabled.
We agree that option 2 is enough in some cases, e.g. the case in Figure1. However, option 2 couples the frequency priority and per frequency/FR measurement relaxation, it reduces the flexibility of network configuration. For example, the option 2 cannot disable measurement relaxation on a low priority frequency. Besides, this highPriorityMeasRelax indication is being discussed in RAN4. There may be some possibility that there is no need to introduce such indication finally. 
Compared with option2, option1a and 1b are straight forward and most clean approaches. Hence, we propose:
Proposal 2: Network indicates whether the UE is allowed to relax RRM measurements on each frequency/FR explicitly via “per frequency/FR indication” or implicitly via per-frequency/FR configuration for measurement relaxation.

· Issue #2: Whether the parameter SsearchThresholdP and/ or SsearchThresholdQ is optional or mandatory
It is well known that RSRP usually reflects the distance between a UE and its serving base station. Therefore, it is nature to use RSRP for “not-cell-edge” detection. However, even with high RSRP, a UE may not obtain high performance service if the link between UE and its serving cell experience serious interference from neighbouring cell. In this situation, UE can consider it is at cell edge and stop relaxing the RRM measurement in order to find a cell with higher quality as soon as possible. Hence, both the RSRP and RSRQ are helpful for correct “not-cell-edge” detection.
As Srxlev is calculated based on the measured RSRP of the serving cell while the Squal is calculated based on the measured RSRQ, both the Srxlev and Squal are helpful for correct “not-cell-edge” detection.
Observation 1: Evaluation of both Srxlev and Squal are helpful for “not-cell-edge” detection. 
In the existing cell selection and reselection procedure in TS38.304 [4], a candidate cell will not be considerate as suitable cell if the criterion S is not fulfilled. The criterion S is fulfilled when:
Srxlev > 0 AND Squal > 0
Where Srxlev represents Cell selection RX level value and Squal represents Cell selection quality value.
Observation 2: In the existing cell selection and reselection procedure, the evaluation of both Srxlev and Squal are mandatory to decide whether a candidate cell is suitable. 
In the existing measurement procedure for cell re-selection, the intra-frequency/inter-frequencies/inter-RAT measurements can be relaxed. The details are following:
	[bookmark: _Toc29245206]5.2.4.2	Measurement rules for cell re-selection
Following rules are used by the UE to limit needed measurements:
-	If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.
-	Otherwise, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].


Observation 3: In the existing measurement procedure for cell re-selection, the evaluation of both Srxlev and Squal are mandatory to decide the intra-frequency/inter-frequencies/inter-RAT measurements can be relaxed.
Thake the observation 1, 2, and 3 into account, we suggest:
Proposal 3: The parameters SsearchThresholdP and SsearchThresholdQ are mandatory, i.e. the evaluation of both Srxlev and Squal are mandatory for “not-cell-edge” detection. 
3. Conclusion
In this contribution, we discussed remaining issues for RRM measurement relaxation. Based on the discussion, we have the following observations and proposals:
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 1: RRM configuration should support to configure UE to relax the measurement only on some of frequencies/FR. FFS on per frequency or per FR.
Proposal 2: Network indicates whether the UE is allowed to relax RRM measurements on each frequency/FR explicitly via “per frequency/FR indication” or implicitly via per-frequency/FR configuration for measurement relaxation.
Observation 1: Evaluation of both Srxlev and Squal are helpful for “not-cell-edge” detection. 
Observation 2: In the existing cell selection and reselection procedure, the evaluation of both Srxlev and Squal are mandatory to decide whether a candidate cell is suitable. 
Observation 3: In the existing measurement procedure for cell re-selection, the evaluation of both Srxlev and Squal are mandatory to decide the intra-frequency/inter-frequencies/inter-RAT measurements can be relaxed.
Proposal 3: The parameters SsearchThresholdP and SsearchThresholdQ are mandatory, i.e. the evaluation of both Srxlev and Squal are mandatory for “not-cell-edge” detection. 
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