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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
	Fixed scaling factor of measurement interval is used for scenario#1 and scenario#2
FFS the same value is used for scenario#1 and scenario#2
Option 1: the same value (Nokia, CATT, vivo, MTK, Qualcomm, CMCC, ZTE)
Option 1: 2 times (CMCC, ZTE)
Option 2: 4 times (Nokia, CATT, MTK, vivo, Qualcomm, NEC)
Option 2: different value (Nokia, CATT, Ericsson, CMCC)
4 times for scenario#1 and 2 times scenario#2 (Ericsson, Nokia, CATT, CMCC, NEC)
The scaling factor of RRM measurement relaxation with longer intervals shall apply to Tdetect, Tevaluate, and Tmeasure.
The time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario) is 1 hour
When network configures the parameters of both low mobility and not-at-cell-edge criteria,
If network indicates option a,  
the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
If network indicates option b,
the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled
the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.
FFS the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
RRM measurement relaxation for inter-frequency layer with higher priority 
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. 
The agreement is only applicable when condition of scenario 2 is fulfilled and condition of scenario 1 is not fulfilled or not configured.
UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements in scenario 3.
When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
FFS the measurement relaxation method for higher priority carriers or equal/lower priority carriers applies to inter-RAT carrier with higher priority or equal/lower priority.
RRM measurement relaxation by reducing the number of frequency layer to be measured
No consensus to introduce the RRM measurement relaxation by reducing the number of frequency layer.
No further discussion in RAN4.
Transition period requirement
Option 1: (MTK, Apple, CATT)
When the intra/inter-frequency measurement transitions between any of two scenarios during one cell-reselection or measurement period, the cell re-selection or measurement requirements shall be the maximum of corresponding to the first mode before transition and the second mode after transition.
Option 2: (Ericsson, Qualcomm, Nokia, NEC)
When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
When switching from scenario #3 to scenario #1 or #2, the UE shall fulfil the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
When switching from normal mode to scenario #1/#2/#3, the UE shall fulfil the requirements corresponding to normal mode for N DRX cycles and thereafter switch to requirements corresponding to scenario #1/#2/#3
When switching from scenario #1/#2/#3 to normal mode, the UE shall fulfil the requirements corresponding to normal mode upon fulfilling the switching criteria.
Option 3: (vivo)
Define transition requirement between normal mode to relaxed mode (scenario 1/2/3) and vice versa
Not define transition period between scenario 1/2 and 3 and vice versa
FFS the triggering RRM relaxation mode
FFS the threshold mismatch between not at cell edge condition and cell centre condition
Not to introduce idle mode measurement accuracy requirements
EMR impact in power saving mode
Option 1: Measurements on EMR carriers should not be relaxed if T331 is running. (LGE, Nokia, CATT, Qualcomm, Ericsson, Apple, CMCC, NEC)
Option 2: Measurements on EMR carriers shall be relaxedif T331 is running (vivo, MTK, Huawei)
RRM measurement relaxation threshold for inter-frequency measurement
Option 1: It is up to RAN2’s decision on whether to introduce carrier specific threshold for inter-frequency measurement relaxation. (Apple, CATT, CMCC, Huawei, Ericsson, Qualcomm, NEC)
Option 2:  Introduce carrier specific search thresholds for measurement relaxation. (LGE, Nokia, vivo)
Companies are encourage to provide analysis of performance impact due to measurement relaxation.
RRM impact due to cross-slot scheduling power saving technique
Option 1: no RRM impact (Ericsson)
Option 2: RAN1 will resolve the issue in RAN1 spec (CATT, vivo, MTK, Qualcomm, Huawei)
Agreement: no further discussion in RAN4.



RAN4 has already agreed the scenarios and corresponding principles of IDLE/INACTIVE mode RRM measurement relaxation. In this paper, we will discuss the remaining issues, e.g., the scaling factors when RRM measurement relaxation with longer measurement intervals applied, the transition period requirement, and EMR impact in power saving mode.
2	Discussion 
Scaling factors of RRM measurement relaxation with longer measurement intervals
According to the current RAN4 agreement and reply LS [2] to RAN2, the scenarios and the corresponding UE behaviors for IDLE/INACTIVE mode power saving are now very clear:
· #1: Low mobility scenario  
· When the criteria of low mobility lowMobilityEvalutation-r16(s-SearchDeltaP-r16, t-SearchDeltaP-r16) is fulfilled
· RRM measurement relaxation with longer measurement intervals is applied
· The scaling factor of measurement interval is fixed
· #2: Not in cell-edge scenario 
· When the criteria of not in cell-edge cellEdgeEvalutation-r16(s-SearchThresholdP-r16, s-SearchThresholdQ-r16) is fulfilled
· RRM measurement relaxation with longer measurement intervals is applied
· The scaling factor of measurement interval is fixed                 
· #3: Low-mobility + Not in cell-edge scenario
· When
· Both low mobility and not-at-cell-edge criteria are fulfilled, and
· Less than 1 hour have passed since measurements for cell reselection were last performed.
· UE is not required to meet the intra-frequency, inter-frequency, and inter-RAT neighbor cell measurement requirements
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.
· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements, when criteria of low mobility and not in cell edge are both fulfilled.
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 
· The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.

We can divide the UE behaviors based on 3 different UE locations shown in Figure 1, i.e., the cell center, middle area, and cell edge.
[image: ] 
[bookmark: _Ref40218877]Figure 1: 3 UE locations in ILDE RRM measurement

The scenarios and the corresponding UE behaviors for IDLE mode power saving are listed in Table 1, where scaling factors Krelax_LowMobility and Krelax_NotCellEdge are used to denote the relaxation when only the low mobility condition is fulfilled and only the not at cell edge condition is fulfilled, respectively. 
[bookmark: _Ref40219032]Table 1: Relaxation principles of R-16 power saving 
	High priority NBR cell
	Low mobility
	Not low mobility
	
	Equal/Low priority NBR cell
	Low mobility
	Not low mobility

	Cell center
	No requirement
	Normal measurement
	
	Cell center
	No requirement
	No requirement

	Middle area
	No requirement
	Krelax_NotCellEdge
	
	Middle area
	No requirement
	Krelax_NotCellEdge

	Cell edge
	Krelax_LowMobility
	Normal measurement
	
	Cell edge
	Krelax_LowMobility
	Normal measurement



As we saw, now there are 4 different stages in IDLE/INACTIVE mode and UE needs to check whether the low mobility condition and not at cell edge condition are fulfilled for every Nserv consecutive DRX cycles. The overall RRM measurement relaxation principles are already very complicated, so we prefer to apply the simple strategy to relax the measurement period, i.e., use the same value for Krelax_LowMobility and Krelax_NotCellEdge. Besides, considering that there are some evaluation results provided and proved that scaling factor 4 does not impact the re-selection performance a lot. We suggest to adopt scaling factor 4 in both low mobility scenario and not at cell edge scenario, such that UE can obtain sufficient power saving gain.
[bookmark: _Ref40204817]Proposal 1: RAN4 to adopt scaling factor 4 in both low mobility scenario and not at cell edge scenario to extend the RRM measurement intervals

Requirement during the transition period
As for the requirement during the transition period, we don’t think RAN4 should specify any requirement for the transition period. The transition period might have various scenarios, and it is impossible for RAN4 to clarify UE behavior in all scenarios. For example, if we agree on 
· UE shall fulfil the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3 when switching from scenario #1 or #2 to scenario #3, and 
· UE shall fulfil the requirements corresponding to normal mode for N DRX cycles and thereafter switch to requirements corresponding to scenario #1/#2/#3 when switching from normal mode to scenario #1/#2/#3, 
then which requirement that UE should follow when UE switches from normal mode to scenario #1/#2 and switches to scenario #3 once again before the time of N DRX cycles is up? Furthermore, we are not clear how network can benefit from this transition period requirement in IDLE mode. So we suggest
[bookmark: _Ref40216321]Proposal 2: RAN4 not to specify any transition period requirement for ILDE/INACTIVE mode RRM relaxation

[bookmark: _Ref525844622]EMR impact in power saving mode
As we mentioned in the previous meeting, we do not think EMR is an urgent functionality, at least less urgent than the cell re-selection. Especially, the EMR will only be reported when UE enters the connected mode. If Network already accepts relaxation requirement for re-selection purpose, why we have to use tighten requirement for EMR purpose? Furthermore, if Network really thinks EMR is very urgent, Network can enable EMR and disable power saving through the configurations. So we prefer
[bookmark: _Ref40216325]Proposal 3: Measurements on EMR carriers shall also be relaxed if T331 is running and power saving is also configured

3	Summary 
In this contribution, we have the following proposals:
Proposal 1: RAN4 to adopt scaling factor 4 in both low mobility scenario and not at cell edge scenario to extend the RRM measurement intervals
Proposal 2: RAN4 not to specify any transition period requirement for ILDE/INACTIVE mode RRM relaxation
Proposal 3: Measurements on EMR carriers shall also be relaxed if T331 is running and power saving is also configured
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