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1 Introduction
In last RAN4 meeting, the WF on measurement relaxation for power saving was agreed [1], and there were no consensus of measurement relaxation methods for each scenario such as low mobility and not in cell-edge. In this contribution, we provide our views on the RRM measurement relaxation method for power saving.
2 Discussion

There are three scenarios and two methods for measurement relaxation in RRC_IDLE/INACTIVE state for power saving.
	Scenarios
	Relaxation methods

	· S#1 : Low mobility

· S#2 : Not in cell-edge

· S#3 : Low mobility + not in cell-edge
	Option 1: allow RRM measurement with longer intervals

Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements


In last meeting, the relaxation method for S#3 was decided by option 2. The relaxation methods for the scenario S#1 and S#2 are FFS. 

For S#1 and S#2, even if a UE is low mobility or no cell edge, RRM measurement should be performed to guarantee UE mobility since the UE could be cell edge or high mobility for S#1 or S#2, respectively. And, single relaxation method for S#1 and S#2 is better for consistency of UE measurement behavior.
· Proposal 1: Define single relaxation method for scenario#1 and #2.

· Proposal 2: Use option 1 for scenario#1 and #2 to guarantee UE mobility

If option 1 is available for measurement relaxation method, a UE can perform RRM measurement with longer interval using some scaling value which would be provided by RAN2 decision, and the new criteria for measurement relaxation would be defined by RAN2. Therefore, RAN4 should consider following aspects for longer interval measurement method:
· Impact UE mobility
· Impact on early measurement reporting (EMR)

Impact UE mobility
To reduce UE power consumption, a UE will apply relaxed RRM measurement with longer interval when UE mobility is low or the UE is not located at cell edge. Inter-frequency measurement requirement will be scaled by some value considering longer interval measurement. However, even though measurement relaxation conditions are met, some neighbour cells or frequency layers should be applied by normal measurement to guarantee UE mobility. For example, if the UE is low mobility and located at cell edge, the UE should perform normal measurement for some specific neighbour cells or frequency layers depending on UE location. Therefore, applying measurement relaxation for all neighbour cells or frequency layers for power saving could be impact on UE mobility performance.
· Observation 1: Applying measurement relaxation to all neighbour cells or frequency layers could degrade UE mobility performance.
Impact on early measurement reporting (EMR)
In WF [1], the impact on early measurement reporting (EMR) due to power saving was discuss and one option was captured as follow:

· Option 1: UE is not allowed to relax or enter any relaxed measurement modes (e.g. based on scenarios defined in slide 2) if UE is configured with early measurement reporting (EMR) and T331 timer is running.

As above option 1 mentioned, the UE should perform EMR frequency layer even though the UE enter measurement relaxation mode within T331 timer running. Therefore, relaxed RRM measurement requirements for power saving should be separated from EMR mode. 
· Observation 2: The EMR frequency layer should be excluded from frequency layers using relaxed measurement mode.
From above two observations, to efficiently utilize measurement relaxation for power saving, per-frequency layer based relaxation measurement should be considered. The details of the criteria and procedure will be discussed in RAN2, but RAN4 needs to inform per-carrier based measurement relaxation method to RAN2. Then, RAN4 should define per-carrier based measurement requirements for measurement relaxation mode in RRC IDLE and INACTIVE state
· Proposal 3: Per-carrier based measurement relaxation should be considered to avoid UE mobility performance and EMR for power saving.

3 Conclusion 
In this contribution, we provide our views on RRM measurement relaxation for power saving. For measurement relaxation method, we propose 
· Proposal 1: Define single relaxation method for scenario#1 and #2.

· Proposal 2: Use option 1 for scenario#1 and #2 to guarantee UE mobility

Also, we observe impact on UE mobility and EMR due to longer interval measurement relaxation;
· Observation 1: Applying measurement relaxation to all neighbour cells or frequency layers could degrade UE mobility performance.
· Observation 2: The EMR frequency layer should be excluded from frequency layers using relaxed measurement mode.
From the observations, we propose
· Proposal 3: Per-carrier based measurement relaxation should be considered to avoid UE mobility performance and EMR for power saving.
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