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1 Introduction
In last RAN4 meeting, the WF on measurement relaxation for power saving was agreed [1], and some issues are still open. In this contribution, we provide our views on the following issues:

· RRM measurement relaxation threshold for inter-frequency measurement
· EMR impact in power saving mode

2 Discussion
RRM measurement relaxation threshold for inter-frequency measurement

RAN4 agreed two options for this issue in last meeting
	· RRM measurement relaxation threshold for inter-frequency measurement

· Option 1: Introduce carrier specific search thresholds for measurement relaxation

· Option 2: Up to RAN2’s decision


RAN4 has decided RRM relaxation methods for all scenarios in last meeting. Finally, for RRM measurement relaxation methods, 
· Case 1: when low mobility or not in cell-edge condition is met, RRM measurement interval is scaled with some values. 
· Case 2: when both low mobility and not in cell-edge conditions are met, a UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements. 
For Case 1, all inter-frequency measurements are relaxed, so a UE could save power consumption. However, the relaxation for all inter-frequency measurements could cause UE mobility performance degradation. In general, UE in RRC_IDLE/RRC_INACTIVE evaluates cell reselection criteria of the highest ranked cell of each frequency based on the neighbor cell measurement results. In Figure 1, suppose the UE1 is camping on a gNB1 and configured to perform inter-frequency measurements for f2 and f3. If the UE1 corresponds to Case1 and moves toward the gNB3, the measurement relaxation for f2 and f3 is performed. The measured quality of the highest ranked cell for frequency f2 will be getting lower, so the measurement relaxation is reasonable for UE power saving. However, the measured of the highest ranked cell for frequency f3 will increase and the UE1 may perform cell reselection to frequency f3. It means that the measurement relaxation for frequency f3 could cause UE mobility performance degradation. 
· Observation 1: The measurement relaxation applied to all inter-frequencies could cause UE mobility performance degradation. 
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Figure 1 Example of Case 1
For Case 2, a UE is not required to meet the intra-frequency and inter-frequency neighbour cell measurement requirements. It means that the UE could not performance RRM measurement for any frequency neighbour cell. If the same frequency range is considered, there might be no issues for UE mobility performance. However, FR2 NR network could co-exist FR1 NR network, and especially FR2 NR network will be deployed as hot-spot within FR1 NR network coverage. In this case as shown in Figure 2, FR2 frequency (gNB2) measurement is not performed, so the UE1 could not get a chance to perform cell reselection into FR2 NR network providing high data rate. It is also a potential cause to reduce UE mobility performance and system performance. 
· Observation 2: No RRM measurement when a UE meet the condition both low mobility and not in cell-edge where FR1 and FR2 NR network co-exist could a potential cause of UE mobility performance and system performance degradation.
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Figure 2 Example of Case 2 (FR2 NR as hot-spot)
Based on above observations, the frequency carrier specific threshold for inter-frequency measurement minimizing UE mobility performance and system degradation should be considered during power saving mode. Basically, this solution should be treated by RAN2. Therefore, RAN4 should inform RAN2 above observations and necessity of per-frequency carrier specific threshold mechanism for inter-frequency measurement. 

· Proposal 1: RAN4 should send LS to RAN2 with following contents

· Per-frequency carrier specific threshold for inter-frequency measurement should be considered to avoid UE mobility performance and system performance degradation during power saving operation.

EMR impact in power saving mode

For early measurement reporting (EMR), three options are listed in WF [1].

	· EMR impact in power saving mode

· Option 1: Up to UE’s implementation

· Option 2: EMR frequency layer shall not be relaxed if T331 is running

· Option 3: EMR frequency layer shall be relaxed


The purpose of EMR is to ensure quick and efficient setup of CA and MR-DC. If the measurement relaxation for EMR frequency is considered, it could be against the original purpose. Especially, since any frequencies could not measured depending on measurement relaxation methods, EMR frequency should be precluded from measurement relaxation at least if T331 is running. 

· Proposal 2: EMR frequency shall not be relaxed if T331 is running.

3 Conclusion 
In this contribution, we provide our views on RRM measurement relaxation for power saving. 
For RRM measurement relaxation threshold for inter-frequency measurement, we observe 

· Observation 1: The measurement relaxation applied to all inter-frequencies could cause UE mobility performance degradation. 
· Observation 2: No RRM measurement when a UE meet the condition both low mobility and not in cell-edge where FR1 and FR2 NR network co-exist could a potential cause of UE mobility performance and system performance degradation.
Based on these observations, we propose

· Proposal 1: RAN4 should send LS to RAN2 with following contents

· Per-frequency carrier specific threshold for inter-frequency measurement should be considered to avoid UE mobility performance and system performance degradation during power saving operation.

For EMR impact in power saving mode, we propose
· Proposal 2: EMR frequency shall not be relaxed if T331 is running.
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