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Introduction
This contribution provides further analysis on the remaining issues on RRM measurement relaxation for RedCap UE.
Discussion
Coexistence cases of Rel-16 and R-17 RRM measurement
RAN2 reply LS on RRM relaxation is received [1], 
	Regarding the coexistence cases of Rel-17 and Rel-17 RRM relaxation:
1. Simultaneous configuration of R16 not-at-cell-edge criterion and R17 stationary criterion for idle/inactive mode is a valid configuration from the network’s point of view, where the network supports RRM relaxation for both R16 and R17 UEs in idle/inactive mode.
1. From signalling’s point of view, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode can be configured in a same cell at a same time, as independent criteria (i.e., without requiring a UE to fulfil both the R16 and the R17 criteria in order to relax its RRM measurements).
1. If combined with a not-at-cell-edge criterion (i.e. for Rel-17 stationary & Rel-17 not-at-cell-edge), the R17 stationary criterion can only be combined with the R17 not-at-cell-edge criterion, not with the R16 one.
In this way, RAN2 kindly request RAN4 to consider support cases#8 and case #9 in the previous LS [R2-2204487/R4-2207109]. But it is up to RAN4 to make the final decision on whether support case#8 and case#9, for example, considering other reasons from RAN4 (if any).


Where case#8 and case#9 are listed as below,
	7
	Rel-16 low mobility
	Rel-17 stationary
	Allowed

	8
	Rel-16 not-at-cell-edge 
	Rel-17 stationary
	NO 

	9
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	[TBD]

	10
	Rel-16 low-mobility
	Rel-17 stationary & Rel-17 not-at-cell-edge
	Allowed

	11
	Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	Allowed

	12
	Rel-16 low mobility & Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	Allowed


In our understanding, if RAN2 think case#8 and case#9 are valid cases from configuration perspective, RAN4 can specify corresponding for these. The same principle can be applied:
UE is allowed to meet the requirements that are the most relaxed out of Rel-16 and Rel-17 requirements when multiple criteria of Rel-16 and Rel-17 are satisfied.
Proposal 1: RAN4 to specify requirements for case#8 and case#9:
UE is allowed to meet the requirements that are the most relaxed out of Rel-16 and Rel-17 requirements when multiple criteria of Rel-16 and Rel-17 are satisfied.
Regarding the second question on changing the “Srxlev” for stationary criterion to “SS-RSRP” in RRC_CONNECTED in LS [1], RAN4 think the change is reasonable. As there is no definition on “Srxlev” in connected mode, it is reasonable to use L3 measurement quality SS-RSRP to replace Srelev.
	5.7.4.4	Relaxed measurement criterion for a stationary UE
The relaxed measurement criterion for a stationary UE is met when:
-	(SrxlevSS-RSRP RefStationaryConnected – SS-RSRPSrxlev) < SSearchDeltaP-StationaryConnected,
Where:
-	Srxlev SS-RSRP = current Srxlev value of the PCell current L3 RSRP measurement of the PCell based on SSB (dB).
-	 Srxlev SS-RSRP RefStationaryConnected = reference SS-RSRP Srxlev  value of the PCell cell (dB), set as follows:
-	At the end of RRC reconfiguration procedure as specified in 5.3.5.3, when rrm-MeasRelaxationReportingConfig is included in the RRCReconfiguration message; or
-	If (Srxlev SS-RSRP–Srxlev SS-RSRP RefStationaryConnected) > 0; or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP-StationaryConnected:
-	The UE shall set the value of Srxlev SS-RSRP RefStationaryConnected to the current Srxlev SS-RSRP value of the serving cell.


Proposal 2: From RAN4 perspective, it is reasonable to change the “Srxlev” for stationary criterion to “SS-RSRP” in RRC_CONNECTED.
RRM relaxation for eDRX with PTW
It is agreed to relax RRM requirements for eDRX with PTW in last meeting [2]. 
· For the single relaxation criterion, if Rel-16/17 relaxed measurement requirements is applied with eDRX cycles greater than 10.24 seconds (with PTW), the relaxed RRM measurement period for PHY filtering shall not be cross different PTW windows.
· For two relaxation criteria, when the UE has met two relaxation criteria, the UE is allowed to reuse the fixed long measurement period of 4 hours.
However in the approved CR [3], this principle is not well followed. It is observed that there are the some descriptions (in yellow highlight shown in below) on measurement relaxation with eDRX in clause 4.2B.2.10.3. In our understanding that when UE fulfils both stationary and not at cell edge criterion, UE is allowed to relaxed measurement per 4 hours regardless of the eDRX cycle length. In addition, 4 hours would be larger than single PTW window length. The accompany correction CR is provided in [R4-2213000].
Proposal 3: When UE fulfils both stationary and not at cell edge criterion, UE is allowed to relaxed measurement per 4 hours regardless of the eDRX cycle length.
	4.2B.2.10.3 	Measurements for a UE fulfilling stationary not at cell edge criterion
This clause contains requirements for measurements on inter-frequency NR cells provided that:
-	UE is configured with both stationaryMobilityEvaluation [2] criterion and cellEdgeEvaluationWhileStationary [2] criterion, and 
-	has also fulfilled both criteria, and
-	less than 4 hours have passed since measurements for cell reselection were last performed, and
In this case the UE is not required to meet Tdetect,NR_Inter_RedCap, Tmeasure,NR_Inter_RedCap and Tevaluate,NR_Inter_RedCap as defined in clause 4.2B.2.4. 
In addition the the conditions listed above, if the UE is configured with eDRX_IDLE cycle ≤ [163.84] sec then the UE is not required to meet Tdetect,NR_Intra_RedCap, Tmeasure,NR_Intra_RedCap and Tevaluate,NR_Intra_RedCap as defined in clause 4.2B.2.4 and evaluation/measurement time with relaxation on one carrier is not greater than single PTW window length.




Higher priority inter-frequency measurement relaxation
Regarding higher priority inter-frequency measurement relaxation when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, RAN4 sent an LS to ask for RAN2 guidance on what is RAN2’s methodology designed for this scenario. RAN2 replied the LS at [4],
	RAN2 concluded there is no need to introduce an indication, similar as highPriorityMeasRelax in Rel-16, to control the RRM relaxation of higher priority frequency. When the criteria are satisfied, e.g. only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, RRM relaxation for higher priority frequency would be performed similar to equal/lower priority frequency. The detailed relaxation methods are up to RAN4. 



There are some ambiguities in the LS reply [4], e.g., when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE would stop measurement on the equal/lower priority frequency. However we understand the main intention in RAN2 is not to introduce an indicator to control RRM relaxation of higher priority frequency. 
In the following, we analyse the two cases separately.
Case#1: when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
As no highPriorityMeasRelax –like signalling is introduced, this is similar as the case of R16 measurement relaxation with highPriorityMeasRelax always enabled. Therefore UE is allowed to perform measurement on high priority layer per 4 hour *Nlayer.  
Case#2: both Rel-17 criteria are satisfied
According to R16 measurement relaxation, in case 2, when both R16 criteria are satisfied, 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE performs the measurement relaxation for lower, equal and high priority frequency layers are the same, i.e., 1 hour.
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE performs measurement on high priority layer per 1 hour *Nlayer.
The same principle can be also applied for R17 measurement relaxation, that is:
When both R17 criteria are satisfied, 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE is allowed to perform relaxed measurement for lower, equal and higher priority frequency layers are the same, i.e., 4 hour.
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE performs measurement on high priority layer per 4 hour *Nlayer.
Proposal 4: When only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE performs measurement on high priority layer per 4 hour *Nlayer.
When both R17 criteria are satisfied, 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE performs the measurement relaxation for lower, equal and higher priority frequency layers are the same, i.e., 4 hours.
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE performs measurement on high priority layer per 4 hour *Nlayer.
Conclusions
This contribution provides our analysis on RRM measurement relaxation for RedCap UE. The following proposals are provided:
Proposal 1: RAN4 to specify requirements for case#8 and case#9:
UE is allowed to meet the requirements that are the most relaxed out of Rel-16 and Rel-17 requirements when multiple criteria of Rel-16 and Rel-17 are satisfied.
Proposal 2: From RAN4 perspective, it is reasonable to change the “Srxlev” for stationary criterion to “SS-RSRP” in RRC_CONNECTED.
Proposal 3: When UE fulfils both stationary and not at cell edge criterion, UE is allowed to relaxed measurement per 4 hours regardless of the eDRX cycle length.
Proposal 4: When only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ UE performs measurement on high priority layer per 4 hour *Nlayer.
When both R17 criteria are satisfied, 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE performs the measurement relaxation for lower, equal and higher priority frequency layers are the same, i.e., 4 hours.
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE performs measurement on high priority layer per 4 hour *Nlayer.

Reference
[1]. R2-2206418, Reply LS to RAN4 on RRM relaxation, Ericsson
[2]. R4-2210484, Email discussion summary for [103-e][215] NR_redcap_RRM_2, vivo
[3]. R4-2209913, Big CR for RedCap for TS 38.133, Ericsson
[4]. R2-2203555, Reply LS to RAN4 on RRM relaxation, vivo

Annex-1
Title:	Reply LS to RAN4 on RRM relaxation
Response to:	R2-2206418
Release:	Rel-17
Work Item:	NR_redcap-Core

Source:	RAN WG4
To:	RAN WG2
Cc:	
Contact Person:	
Name:	Han Jing	
E-mail Address:	hw.hanjing@huawei.com
Attachments:	

1. Overall Description:
RAN4 thanks the reply LS from RAN2 on RRM relaxation. During this RAN4 meeting, RAN4 discussed the LS and achieved the following conclusion:
[bookmark: _Hlk63256122]Regarding the coexistence cases of Rel-17 and Rel-17 RRM relaxation:
RAN4 would support cases#8 and case #9 in the previous LS [R2-2204487/R4-2207109] and would specify corresponding RRM relaxation requirements.
Regarding the relaxation criteria (changing the “Srxlev” for stationary criterion to “SS-RSRP” in RRC_CONNECTED):
RAN4 think the change is reasonable.

2. To RAN WG1 and WG2 group. 
ACTION: 	RAN4 respectfully ask RAN2 to take the above information into account.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #104-bis-e		Online
TSG-RAN4 Meeting #105		14nd - 18th Nov 2022     Canada , CA
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1. Overall Description:
RAN4 thanks the reply LS from RAN2 on RRM relaxation on higher priority measurement [R2-2203555]. During this RAN4 meeting, RAN4 discussed the LS and achieved the following conclusion:
· When only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ UE performs measurement on high priority layer per 4 hour *Nlayer.
· When both R17 criteria are satisfied, 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the UE shall search for inter-frequency /E-UTRA inter-RAT frequency layers of higher priority at least every 4 hour
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE shall search for inter-frequency /E-UTRA inter-RAT frequency layers of higher priority at least every “Nlayers * 4 hours”.

2. To RAN WG1 and WG2 group. 
ACTION: 	RAN4 respectfully ask RAN2 to take the above information into account.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #104-bis-e		Online
TSG-RAN4 Meeting #105		14nd - 18th Nov 2022     Canada , CA

8

1

