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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last meeting [1], RAN4 agreed on the following WF for the RRM measurement relaxation in RRC IDLE/INACTIVE mode
	For information: Scenarios
#1: Low mobility scenario
#2: Not in cell-edge scenario 
#3: Low-mobility + Not in cell-edge scenario
RRM measurement relaxation methods for UE power saving in RRC_idle/inactive state
Option 1: Allow RRM measurements with longer intervals 
Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements
Applicability of RRM relaxation methods when the relaxation criteria are fulfilled

	
	Applicable RRM relaxation methods

	Scenarios #1
	FFS: Option 1 and/or 2

	Scenarios #2
	FFS: Option 1 and/or 2

	Scenarios #3
	Option 2



Selection of option 1 or option 2 will depend on the details of the criteria as developed by RAN2.
Encourage companies to bring the analysis on how to relax measurement interval if option 1 is proposed in next meeting
Encourage companies to bring the analysis for option 2 if option 2 is proposed in next meeting
RRM measurement relaxation by reducing the number of frequency layer to be measured is FFS
The impact on early measurement reporting due to power saving mode:
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.
Other options is not precluded
RAN4 to study the RRM impact, e.g. timeline of DCI based BWP switch, due to cross-slot scheduling power saving technique if there is any impact to the DCI processing delay based on RAN1 agreements.


In RAN#86 meeting, it is agreed that for the IDLE measurement relaxation, RAN2 is the WG to decide the UE behavior and RAN4 is the WG to specify the requirement [2].
RAN2 open issues:
	2.2.2    Remaining Open issues 
Detail procedures of PDCCH based  power saving signal/channel triggering a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-WUS for the next occurrence of the drx-onDurationTimer, 
Clarification on MAC/PHY stage 3 models
DCP parameters in RRC spec 
Details of UE assistance information 
UE report  of preferred bandwidth, number of SCells and number of MIMO layers 
CP aspects of UE assistance reporting in EN-DC 
UE assistance for UE’s preferred minimum K0/K2 value. 
Network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts 
NW configured the triggering criterion of UE location in either not-at-cell-edge or low mobility or to be both met simultaneously
Relaxation methods/dimensions (time, frequencies, cells)
Reduced measured frequencies and cells
Further enhancements of low-mobility criterion 



RAN4 open issues:
	· Switching time for Case 2
· Details in  RRM measurement relaxation for UE power saving in IDLE/Inactive state.
· CRs for completion of this WI


According to the above status report, RAN4 does not need to discuss the relaxation principles. Therefore, in this paper, we only discuss the evaluation methodology of RRM measurement relaxation in RRC IDLE/INACTIVE mode and other related issues.
2	Discussion 
To determine the power saving benefit for measurement relaxation in RRC IDLE mode, we first need to determine the corresponding evaluation performance matrices. In our understanding, one of the important task for UE staying in the IDLE mode is to monitor the serving and neighboring cells qualities and determine whether UE has to conduct the cell re-selection or not. When UE moves from the coverage range of source cell to that of the target cell, UE has to conduct the measurement of both cells and determine when to trigger the cell re-selection according to its measurement results. 
If UE is allowed not to conduct neighboring cell measurement when UE is not at the cell edge and only resumes neighboring cell measurement when UE is in the cell edge, the measurement samples that UE can obtain in the cell edge of the source cell might not be enough and UE has to collect the rest of samples when UE leaves the coverage area of the source cell. This might cause UE to trigger the re-selection too late. As shown in Figure 1, we call this additional re-selection time as the re-selection delay.
In contrast, if UE keep monitoring the neighboring cell with the longer measurement interval between 2 samples when UE is not at the cell edge, then it is possible that UE can still obtain the enough measurement samples before UE leaves the coverage area of the source cell. It means that UE can still trigger the re-selection before UE leaves the coverage area of the source cell and the serving cell quality will not drop too much during the re-selection procedure. 
What is the scaling factor of the extended measurement period can be evaluated based on system-level simulation results. To provide the comparable simulation results, RAN4 needs to agree on the basic system level simulation assumptions and performance matrices. So we suggest 
[bookmark: _Ref23866839]Proposal 1: RAN4 to discuss the performance matrices and simulation assumptions that can be used to evaluate the scaling value of RRM measurement relaxation in IDLE mode, e.g., re-selection delay or serving cell quality before UE conducts the re-selection.     
[image: ]
[bookmark: _Ref23862232]Figure 1: Cell re-selection delay

[bookmark: _Ref525844622]
Considering that the measurement period of inter-frequency and inter-RAT frequency are already multiplied by the number of carriers Kcarrier, we don’t think it is necessary to reduce the number of frequency layer to be measured when UE is not at cell edge. Due to the fact that power consumption per unit time will not be changed when factor Kcarrier is reduced.
[bookmark: _Ref32527843]Observation 1: Power consumption per unit time will not be changed when number of frequency layer to be measured is reduced. 

We would like to also provide our own view on the impact of RRM measurement relaxation on early measurement reporting. For UE who supports the RRM measurement relaxation in IDLE/INACTIVE mode, the measurement period might be extended for the neighboring cell measurement for re-selection purpose. If the re-selection requirement are reused to specify the requirement of EMR overlapping carrier, it becomes complicated that measurement relaxation is only applied for re-selection while not for the EMR. So we suggest that
[bookmark: _Ref32527872]Proposal 2: For UE who supports both the IDLE mode RRM relaxation and EMR, UE shall also be allowed to relax the measurement period of the EMR carriers.

3	Summary 
In this contribution, we have the following observation:
Observation 1: Power consumption per unit time will not be changed when number of frequency layer to be measured is reduced.

And we propose
Proposal 1: RAN4 to discuss the performance matrices and simulation assumptions that can be used to evaluate the scaling value of RRM measurement relaxation in IDLE mode, e.g., re-selection delay or serving cell quality before UE conducts the re-selection.
Proposal 2: For UE who supports both the IDLE mode RRM relaxation and EMR, UE shall also be allowed to relax the measurement period of the EMR carriers.
Reference 
[1] [bookmark: _Ref32519093][bookmark: _Ref24049364][bookmark: _Ref7353143]R4-1915946, WF on RRM measurement relaxation for Power Saving, Nov., 2019.
[2] [bookmark: _Ref32528752]RP-192854, 3GPP TSG RAN meeting #86 status report, Spain, Dec., 2019.
image1.png
Normal IDLE mode
RRM measurement

Option 2

Cell re-selection delay

Cell edge

Target cell

Timing point that UE conducts Timing point that UE conducts
cell re-selection when UE applies cell re-selection when UE applies
normal IDLE mode RRM measurement relaxed IDLE mode RRM measurement

| 1 1 i1 |
optont L | 1 | 1
i | 1

Source cell Source cell Source cell
Cell center Notin cell edge Cell edge




