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1 Introduction

In this contribution, we discuss about the RRM measurement relaxation criteria which allows UE to perform RRM measurement relaxation, and measurement relaxation on a frequency based on the cell qualities on a frequency.
2 Discussion
 In RAN#84 plenary meeting, power saving WID was agreed [1]. Following is objective description for RRM measurement relaxation:
	5)   Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]

a) Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4, RAN2]
b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].

i) Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced 


From the objective description, RRM measurement relaxation only in RRC_IDLE/INACTIVE state will be specified. To support RRM measurement relaxation in RRC_IDLE/INACTIVE state, the related parameters can be provided via broadcast system information or dedicate signalling, such as RRCRelease message. 

Proposal 1: RRM measurement relaxation configuration is provided via broadcast system information or dedicate signalling (e.g. RRCRelease message).
From our discussion in SI phase, as described in the objective, UE may be allowed to relax the measurements at least if the UE is not at cell edge, or if UE is stationary or with low mobility, because relaxing the measurement shall not impact on the mobility performance. In other words, measurement relaxation is reasonable operation when it is guaranteed that the UE will not move on to another cell soon, as the purpose of performing measurement is to support the UE’s mobility. Therefore, we think that the measurement relaxation triggering criteria shall be based on the serving cell quality. Also it does not needs additional operation for the UE as measurement on serving cell is mandatory in idle/inactive mode.
Proposal 2: RRM measurement relaxation criteria is based on serving cell quality.

When a UE satisfies the RRM measurement relaxation criteria based on the serving cell quality, we propose to introduce “Measurement relaxation mode”. When the UE enters “Measurement relaxation mode”, the UE is allowed to perform measurement relaxation on the serving/neighbour frequencies.
Proposal 3: Introduce “Measurement relaxation mode”. UE enters the “Measurement relaxation mode” upon satisfying RRM measurement relaxation criteria based on serving cell quality. 
When a UE is in RRC_IDLE/INACTIVE, the UE performs neighbour cell measurement to support mobility. If the serving cell quality is above the threshold (i.e., SIntraSearch, SnonIntraSearchP), the UE may choose not to perform the neighbour cell measurement to reduce power consumption, as it is expected that cell reselection does not occur immediately. However, if the serving cell quality is below the threshold SnonIntraSearchP, the UE needs to perform neighbour cell measurement on all the configured frequencies even if the serving cell quality is just below the threshold.

Observation 1: In the idle/inactive mode measurement rule, the UE needs to perform measurements on all the configured neighbour frequencies even if the serving cell quality is just below SnonIntraSearchP. 
To support idle/inactive state mobility, based on the measurements results on the cells in each frequency, the UE evaluates the highest ranked cell of each frequency. If the highest ranked cell of a frequency meets the cell reselection criteria, the UE reselects to the cell. Therefore, if the highest ranked cell is not good enough, it is low possibility that the UE will move on to the frequency. So it seems reasonable to relax the measurement on the frequency. To determine whether the highest ranked cell is good enough, a threshold may be configured. If the highest ranked cell of a frequency is below a threshold, the UE may perform measurement relaxation on the frequency.
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Figure 1: A UE moving toward cell C.
 Suppose a UE is camping on a cell A and configured to perform neighbour cell measurements on frequency F2 and F3. When a UE moves towards the cell C, measured quality of cells in F3 will increase and measured quality of cells in F2 will decrease. The UE may reselect to the cell C in some time, measurement on frequency F2 may be unnecessary for the UE. In this scenario, when the cell quality of the highest ranked cell of the frequency F2 becomes below a threshold, there may be no impacts on the UE mobility if the measurements on the frequency F2 is relaxed.
Observation 2: If the highest ranked cell of a frequency is not good enough, it is low possibility that the UE moves on to the frequency. Therefore, it seems reasonable to relax the measurement on the frequency.
Proposal 4: If the highest ranked cell of a frequency is below a threshold, the UE performs measurement relaxation on the frequency.

Upon entering “Measurement relaxation mode”, and perform measurement relaxation on a frequency, the UE does not need any confirmation from the network, as is in measurement rule as specified in [2]. If a UE in idle/inactive state detects a frequency okay enough to perform measurement relaxation but needs to signal to the network and wait for the response, it may occur unnecessary signalling and power consumption. Moreover, the measurement relaxation is only related to UE’s cell reselection, it does not need to be aware of the network.
Proposal 5: To perform measurement relaxation, signalling to the network and waiting for the response by the UE is not required.
 How to perform measurement relaxation on a frequency also needs to be discussed. In the WID objective, three schemes are described - longer intervals, and/or by reducing number of cells/carriers to be measured. Longer interval may mean extending the required measurement period to satisfy measurement accuracy, as specified in RAN4 specification, and reducing number of cells/carriers to be measured is also specified in RAN4 specification. Therefore, how to relax the measurement on a frequency requires RAN4 evaluation.
Proposal 6: To determine how to relax the measurement on a frequency, RAN4 input is required.
3 Conclusion
In conclusion, we propose the followings:
Proposal 1: RRM measurement relaxation configuration is provided via broadcast system information or dedicate signalling (e.g. RRCRelease message).
Proposal 2: RRM measurement relaxation criteria is based on serving cell quality.

Proposal 3: Introduce “Measurement relaxation mode”. UE enters the “Measurement relaxation mode” upon satisfying RRM measurement relaxation criteria based on serving cell quality. 
Observation 1: In the idle/inactive mode measurement rule, the UE needs to perform measurements on all the configured neighbour frequencies even if the serving cell quality is just below SnonIntraSearchP. 
Observation 2: If the highest ranked cell of a frequency is not good enough, it is low possibility that the UE moves on to the frequency. Therefore, it seems reasonable to relax the measurement on the frequency.
Proposal 4: If the highest ranked cell of a frequency is below a threshold, the UE performs measurement relaxation on the frequency.

Proposal 5: To perform measurement relaxation, signalling to the network and waiting for the response by the UE is not required.
Proposal 6: To determine how to relax the measurement on a frequency, RAN4 input is required.
References

[1] RP-191607, “UE Power Saving in NR”, CATT, CAICT
[2] 3GPP TS 38.304, “NR; User Equipment (UE) procedures in Idle mode and RRC Inactive state”

Cell C





Cell B





Cell A





F2





F3









2/3

