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1. Introduction
In last RAN4 meeting, the RRM relaxation for RedCap has been discussed and the conclusions were captured in the WF[1]. RAN2 replied LS to RAN4 in [2], as duplicated below,
	RAN2 would like to thank RAN4 for the LS on RRM relaxation, and provide the following feedback on below RAN4 question: 
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 kindly ask RAN2’s guidance on what is RAN2’s methodology designed for this scenario, if there is any.
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. 
Besides, RAN2 have agreed to define a Rel-17 indication, combineRelaxedMeasCondition2, similar to combineRelaxedMeasCondition-r16. This indication is used to control whether UE could perform relaxed RRM measurement if only stationary criterion is met, when both criteria are configured. 
The detailed behaviour is: 
when both stationary and rel-17 not-at-cell-edge criteria are configured, 
· 1)  if both criteria are fulfilled, UE performs RRM relaxation 1.
· 2) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is not configured, UE performs RRM relaxation 2.
· 3) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is configured, UE does not perform RRM relaxation.
where RRM relaxation 1 and 2 are methods to be decided by RAN4.



In this contribution, we further discuss the RRM relaxation requirement for RedCap.
2. RRM measurement relaxation for Redcap
2.1 General aspects for RRM measurement relaxation for Redcap
Based on the following agreements from RAN2,
Rule 1: In Rel-17 RRM relaxation for RRC_IDLE/INACTIVE, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration
Rule 2: A separate Rel-17 not-at-cell-edge threshold is introduced, and the new threshold is only associated with Rel-17 stationary criterion. 
Rule 3: If configured with a not-at-cell-edge criterion, the R17 stationary criterion can only be configured together with the R17 not-at-cell-edge criterion, not with the R16 one.
To further clarify Rule 3, our understanding is: If RedCap UE is configured with ONLY ONE not-at-cell-edge criterion, the R17 stationary criterion can only be configured together with the R17 not-at-cell-edge criterion, not with the R16 one. However, it allows to configure both R16 and R17 non-at-cell-edge criterion (2 non-at-cell-edge criterion) together with R17 stationary criterion. 
Based on RAN2 conclusions, our understanding on the R16/R17 criteria is as in the following table,
Proposal 1: as a working assumption RAN4 to consider the following scenarios/criterion for Rel-17 RedCap RRM relaxation in IDLE/inactive mode. 
	No
	Rel-16 relaxation criterion
	Rel-17 relaxation criterion
	Applicability

	7
	Rel-16 low mobility
	Rel-17 stationary
	Allowed

	8
	Rel-16 not-at-cell-edge 
	Rel-17 stationary
	Not allowed

	9
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	Not allowed

	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



2.2 RRM measurement relaxation for Redcap at Idle/Inactive state
In last RAN4 meeting, some options were collected as,
	Issue 2-2-3: Principle on RRM relaxation under eDRX 
· Proposals
· Option 1: The relaxed RRM measurement period for PHY filtering shall not cross different PTW windows. (Apple)
· Option 2a: Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles up to 10.24 seconds, without any PTW; （Huawei vivo Nokia）
· Option 2a-1: UE shall meet the requirements where corresponding scaling factor of RRM relaxation applies on top of eDRX requirements when particular RRM criteria is satisfied. . 
· Option 2a-2: Other options. 
· Option 2b: If relaxation is supported for eDRX cycles above 10.24 seconds, discuss the maximum eDRX cycles (X) with PTW up to which UE is allowed to apply Rel-16/17 relaxed measurement requirements is X ms, where value of X is FFS. (Ericsson)
Moderator Note: Option 1, option 2a and option 2b are not exclusive each other. 
Agreement: Option 2a and Option 2a-1 are agreed.  FFS on option 1 at maintenance stage.


Regarding the RRM relaxation when eDRX is used, all the discussion has been postponed until eDRX and RRM relaxation core requirements are clear. However, we still would like to point out one principle as we discussed in eDRX session, that is, the measurement samples for PHY averaging shall not cross different PTW windows if PTW window is used. Even though we don’t need to go to the details of the requirement for RRM relaxation with eDRX at this stage, we propose to agree the principle the relaxed RRM measurement period for PHY filtering shall not cross different PTW windows.
Proposal 2: If Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles greater than 10.24 seconds (with PTW), the relaxed RRM measurement period for PHY filtering shall not cross different PTW windows.
RAN4 had other open issue as:
	Issue 2-2-4: Inter-frequency measurement Relaxation when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· 	Proposals:
· Option 1: wait for RAN2’s reply LS is (Ericsson Nokia) 
·   Recommended WF
· Wait for RAN2 reply LS
Agreement: wait for RAN2 LS and no more discussion at this meeting.


RAN2 agreed that,
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.
However, we don’t understand when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, why equal/lower priority frequency needs to be measured. In RAN4, the only conclusion we can have based on the incoming LS is as following proposal 3.
Proposal 3: For inter-frequency measurement relaxation requirement of R17 RedCap, if only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the same relaxation shall be applied as the case when both Rel-17 criteria are satisfied
Since in RAN2 LS, the combineRelaxedMeasCondition2 has been defined as,
Besides, RAN2 have agreed to define a Rel-17 indication, combineRelaxedMeasCondition2, similar to combineRelaxedMeasCondition-r16. This indication is used to control whether UE could perform relaxed RRM measurement if only stationary criterion is met, when both criteria are configured. 
The detailed behaviour is: 
when both stationary and rel-17 not-at-cell-edge criteria are configured, 
· 1)  if both criteria are fulfilled, UE performs RRM relaxation 1.
· 2) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is not configured, UE performs RRM relaxation 2.
· 3) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is configured, UE does not perform RRM relaxation.
where RRM relaxation 1 and 2 are methods to be decided by RAN4.
Thus, to be clear in RAN4, we have the following proposal 4:

Proposal 4:
when both stationary and rel-17 not-at-cell-edge criteria are configured, 
· 1)  if both criteria are fulfilled, one fixed long measurement period (i.e., 4hours) is used for RRM relaxation.
· 2) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is not configured, measurement delay scaling factor value (i.e., 6) is used for RRM relaxation.
· 3) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is configured, no RRM relaxation is allowed

2.3 RRM measurement relaxation for Redcap at CONNECTED state
Regarding the RRM relaxation scenarios for RRC_Connected mode, some open options were collected in last meeting:
	
Issue 2-3-3 On how to evaluate RRM relaxation criteria at RRC_CONNECTED mode
· Proposals
· Option 1: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode (Huawei CMCC Apple xiaomi vivo)
· Option 2: Evaluation period on the configured relaxation criteria is configured by NW at CONNECTED mode; (Nokia)
· Option 2b: The evaluation period covers scaling factors lower or equal to that for RRC_Idle / RRC_Inactive state, i.e. 2 to 6 (Nokia)
· Option 3: Evaluation is every Nth DRX cycle, where N is TBD; The measurement used for evaluating the relaxation criteria in CONNECTED mode shall fulfill the corresponding measurement requirements (delay and accuracy).  (Ericsson)
· Option 4: following RAN2 agreement (MTK)
Agreement: No consensus  

Issue 2-3-4 Whether UE shall report fulfilment of relaxation when performing CGI reading?
· Proposals
· Option 1: The UE may evaluate the relaxation criteria, but shall not report fulfillment of the relaxation criteria if it is performing or configured to perform CGI reading measurements (Ericsson Nokia)
· Option 2: Do not discuss the issue related to CGI reading requirement in RAN4 (Apple Huawei vivo MTK )
Agreement: No consensus  


Regarding Issue 2-3-3 on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode, in current RRTM spec we have intra-frequency measurement delay applied for DRX based serving cell measurement, and therefore we think no extra definition is needed for RRM relaxation criteria evaluation in connected mode.
Proposal 5: The measurement used for evaluating the R17 stationary criteria in CONNECTED mode shall meet the existing intra-frequency measurement requirements (delay and accuracy). No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
In last RAN2 meeting, it was agreed that,
Agreements via email - from offline 104:
1. If UAI-based report is adopted, 1-bit indication (i.e., whether UE meets stationary criterion or not) is sufficient for UE to report its relaxation status.
2. Define a Rel-17 indicator similar to combineRelaxedMeasCondition-r16. This indication is used to differentiate two cases 1) only stationary criterion is met and 2) both criteria (stationary and not-at-cell-edge) are met, when both criteria are configured.
3. RRC Release message is not used to configure RRM relaxation for IDLE/INACTIVE UE.
4. Do not discuss the issue related to CGI reading requirement.
5. Introduce a separate reference Srxlev value, SrxlevRef-Stationary, for evaluating the R17 stationary criterion.
6. No need to specify any restriction (e.g., not evaluate stationary criterion / not report relaxation status) in specification, in case SpCell RSRP is not lower than s-MeasureConfig. It is left to UE implementation.
Agreements online:
7. Except for the first report, UE reports are triggered only if relaxation status (i.e., whether relaxation criterion is met or not) toggles. UE triggers the first report when relaxation criterion is first met since configured (further check if there is anything to fix when drafting the running CR)
8. RedCap UE cannot use CSI-RS-based measurement for stationary criterion in RRC_CONNECTED.

Regarding Issue 2-3-4 Whether UE shall report fulfilment of relaxation when performing CGI reading, no more discussion is needed based on RAN2 conclusion.
Proposal 6: Do not discuss the issue related to CGI reading requirement in RAN4.
2.4 RRM measurement relaxation in SDT
When SDT is configured, the UE needs to track DL timing for potential UL SDT and also UE needs to perform TA validation for the SDT initialization. Since during sub-sequent SDT transmission occasions, UE even doesn’t follow the DRX cycle and therefore the RRM relaxation is not applied during the SDT period. It might be possible to enhance to introduce RRM relaxation for SDT but in R17 we should not consider RRM relaxation for SDT (including TA validation for SDT and SDT sessions).
Proposal 7: RRM relaxation should not be applied during SDT period in inactive mode.
3. Conclusion
In this contribution, we further discuss the RRM relaxation requirement for RedCap.
Proposal 1: as a working assumption RAN4 to consider the following scenarios/criterion for Rel-17 RedCap RRM relaxation in IDLE/inactive mode. 
	No
	Rel-16 relaxation criterion
	Rel-17 relaxation criterion
	Applicability

	7
	Rel-16 low mobility
	Rel-17 stationary
	Allowed

	8
	Rel-16 not-at-cell-edge 
	Rel-17 stationary
	Not allowed

	9
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	Not allowed

	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



Proposal 2: If Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles greater than 10.24 seconds (with PTW), the relaxed RRM measurement period for PHY filtering shall not cross different PTW windows.
Proposal 3: For inter-frequency measurement relaxation requirement of R17 RedCap, if only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the same relaxation shall be applied as the case when both Rel-17 criteria are satisfied
Proposal 4:
when both stationary and rel-17 not-at-cell-edge criteria are configured, 
· 1)  if both criteria are fulfilled, one fixed long measurement period (i.e., 4hours) is used for RRM relaxation.
· 2) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is not configured, measurement delay scaling factor value (i.e., 6) is used for RRM relaxation.
· 3) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is configured, no RRM relaxation is allowed
Proposal 5: The measurement used for evaluating the R17 stationary criteria in CONNECTED mode shall meet the existing intra-frequency measurement requirements (delay and accuracy). No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
Proposal 6: Do not discuss the issue related to CGI reading requirement in RAN4.
Proposal 7: RRM relaxation should not be applied during SDT period in inactive mode.
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