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1 	Introduction
In this contribution paper, the impact of the RRM measurement relaxation for reduced capability (RedCap) on the Rel-17 specification are discussed. The agreements and open issues from the previous meeting are captured in the way forward (WF) in [1].
2 Discussion on the remaining open issues
In this section, the RRM measurement relaxations are discussed for: (i) general aspects for RRM measurement relaxation for RedCap; (ii) RRM measurement relaxation for Redcap at Idle/Inactive state; and (iii) RRM measurement relaxation for Redcap at CONNECTED state. 
2.1. Discussion on general aspects for RRM measurement relaxation for RedCap
The remaining open issues from the previous meeting are the following: 
	Issue 2-1-1:  Scenario to be considered for Rel-17 RRM relaxation for Redcap when both Rel-16 and Rel-17 criteria are configured agreed at RAN4 101bis-e
Moderator Note: update case number to align with agreed LS R4-2202675
	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
	NO

	9
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	· Option 1: Not allowed(Huawei Apple CMCC xiaomi oppo Nokia vivo)
· Option 2: Allowed (xiaomi MTK QC)

	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
	· Option 1: Allowed (Apple xiaomi Huawei Nokia vivo)

	12
	Rel-16 low mobility & Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	· Option 1: Allowed (Apple xiaomi Huawei Nokia vivo)


Agreement: case 11 and 12 are allowed
Agreement: No

Issue 2-1-3 Requirements for transition when UE moves between different R17 states
· Proposals
· Option 1: No need to introduce transition requirements for relaxed measurements for switching between IDLE/INACTIVE and CONNECTED states (Ericsson)
· Recommended WF
· postpone the discussion until conclusion on RRM relaxation for CONNECTED state are clear 
Agreement: no more discussion at 2nd round



For Issue 2-1-1, case 9 is the only case that is left open for discussion and hence we provide our view for case 9 only. To our understanding, case 9 is similar to that of case 7, where both have rel-16 low mobility and rel-17 stationary satisfied, yet case 9 satisfies rel-16 not at cell edge too. In addition, given that rel-16 low mobility is satisfied then this case is similar to that of case 7 and hence it should be allowed. Besides, RAN2 has the following agreement: 
	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 our understanding, rule 3 is to prevent mixing of rel-17 stationary criterion with rel-16 not-at-cell edge criterion in the same requirements. However, rule 3 doesn't prevent the NW from configuring rel-16 relaxation criterion with rel-17 relaxation criterion at the same time. Hence, case 9 shall be allowed. Nevertheless, RAN4 sent an LS to RAN2 in the previous meeting to ask for further clarification on case 9 and hence RAN4 shall wait for RAN2 LS response. 
Proposal 1: [bookmark: _Ref101286048]Rel-16 low mobility & Rel-16 not-at-cell-edge and Rel-17 stationary (i.e. case 9) are allowed to be configured together. 
Proposal 2: [bookmark: _Ref101286060]RAN4 shall wait for RAN2 LS response for the scenarios when both Rel-16 and Rel-17 criteria are configured.
For Issue 2-1-3, the definition of ‘different rel-17 states’ is not clear, however, our comment is based on option 1, which clarifies that these states are IDLE/INACTIVE and CONNECTED modes. Based on the discussion progress from the previous meeting, so far RAN4 has no agreement to introduce the RRM relaxation for CONNECTED mode and there is no clear intention to do so. Hence, we can support option 1: No need to introduce transition requirements for relaxed measurements for switching between IDLE/INACTIVE and CONNECTED states.
Proposal 3: [bookmark: _Ref101286071]RAN4 shall not introduce transition requirements for relaxed measurements for switching between IDLE/INACTIVE and CONNECTED mode.
2.2. Discussion on the RRM measurement relaxation for Redcap at Idle/Inactive state
The remaining open issues from the previous meeting are the following: 
	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.
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.


For Issue 2-2-3, option 1 is not very clear to us, but we believe this option is related to the eDRX design and hence our comment is for eDRX design. We partially agree on option 1 because different type of measurements will have different type of requirements. For example, for serving cell measurement (Nserv) we need to have measurements based on a single PTW, which is also the case for Tmeasure, and Tevaluate, however, Tdetect can take longer time and hence it requires multiple PTWs. Yet, this issue has already been captured in the design of eDRX and hence there is no need to agree on option 1 in here.
Proposal 4: [bookmark: _Ref101286081]There is no need to support option 1 for the principle on RRM for eDRX.
For Issue 2-2-4, RAN2 has responded to RAN4 LS as: 
	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.


Hence, we support to capture the above in the RedCap specification. 
Proposal 5: [bookmark: _Ref101286093]the LS response from RAN2 on the Inter-frequency measurement Relaxation when only Rel-17 stationarity criterion is met shall be captured in RAN4 specification.
3 Discussion on RRM measurement relaxation for RedCap at CONNECTED mode
The remaining open issues from the previous meeting are the following:
	Issue 2-3-1: On RRM relaxation criteria for RRC_CONNECTED mode
· Proposals
· Option 1: only consider scenario 4 (Rel-17 stationary configured alone) of the idle state scenario list in Connected state.(Apple Nokia vivo)
· Option 3: no relaxation states in CONNECTED mode (Ericsson Huawei CMCC Apple)
Agreement: Suggest to agree Option 3  
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  
Issue 2-3-6: RAN2 impact on RRM relaxation for RRC_CONNECTED mode
· Proposals
· Option 1: Start RAN4’s work on RRC_Connected stage (Nokia)
Agreement: no more discussion on 2nd round


For Issue 2-3-1, RRM relaxation for CONNECTED mode is marginal compared to the RRM relaxation in IDLE/INACTIVE modes. This is because the RF chains can be on all times, which is the main contributor for the power consumption, hence switching off the signal processing for a short period of time may have marginal advantage for power consumption. Besides, introducing RRM relaxation in CONNECTED mode requires multiple meetings to reach agreements. Therefore, we support option 3.
Proposal 6: [bookmark: _Ref101286114]Support option 3: no relaxation states in CONNECTED mode.
For Issue 2-3-3, RAN4 doesn’t need to define any new requirements and it is sufficient to follow the agreements from RAN2. Hence, we support option 1 and option 4. 
Proposal 7: [bookmark: _Ref101286125]Support option 1 and 4: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode, also, RAN4 shall follow RAN2 related agreements on how to evaluate RRM relaxation criteria in CONNECTED mode.
For Issue 2-3-4, RAN2 discussed this issue and they have reached the following agreement via email – from offline 104:
	Do not discuss the issue related to CGI reading requirement.


Therefore, there is no need to discuss this issue in RAN4 too. Thus, we support option 2.
Proposal 8: [bookmark: _Ref101286135]Support option 2: Do not discuss the issue related to CGI reading requirement in RAN4.
For Issue 2-3-6, the motivation behind this issue is not clear to us and it is clear that RAN4 has already started the discussion on RRM relaxation for CONNECTED mode, hence, this issue shall be closed.
Proposal 9: [bookmark: _Ref101286150]No need to further discuss issue 2-3-6.
4 Summary
In this contribution, the RRM measurement relaxation for RedCap are discussed and hence we have the following proposals: 
Proposal 1: Rel-16 low mobility & Rel-16 not-at-cell-edge and Rel-17 stationary (i.e. case 9) are allowed to be configured together.
Proposal 2: RAN4 shall wait for RAN2 LS response for the scenarios when both Rel-16 and Rel-17 criteria are configured.
Proposal 3: RAN4 shall not introduce transition requirements for relaxed measurements for switching between IDLE/INACTIVE and CONNECTED mode.
Proposal 4: There is no need to support option 1 for the principle on RRM for eDRX.
Proposal 5: the LS response from RAN2 on the Inter-frequency measurement Relaxation when only Rel-17 stationarity criterion is met shall be captured in RAN4 specification.
Proposal 6: Support option 3: no relaxation states in CONNECTED mode.
Proposal 7: Support option 1 and 4: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode, also, RAN4 shall follow RAN2 related agreements on how to evaluate RRM relaxation criteria in CONNECTED mode.
Proposal 8: Support option 2: Do not discuss the issue related to CGI reading requirement in RAN4.
Proposal 9: No need to further discuss issue 2-3-6.
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