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1. Introduction
At RAN 92 meeting the revised WI “Support of reduced capability NR devices” [1] was approved. The revised objectives related to RRM relaxation for Redcap based on [1], are: 
· Specify support for the following RRM measurement relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected [RAN2, RAN4]:

· Specify measurement (RSRP/RSRQ) based stationarity criterion and not-at-cell-edge criterion [RAN2]

· Enabling/disabling of RRM measurement relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM measurement relaxation.

· Specify UE requirements for RRM measurement relaxation [RAN4]

· No RRM measurement relaxations are specified for the serving cell. 

· Specify RAN4 core requirements for the above. 

The specification work for RRM relaxation was almost completed at RAN4 102 meeting. In this contribution, we provide our further considerations on remaining issues for RRM relaxation.
2. Discussion
At RAN4 102 meeting most issues for RRM relaxation has been completed and we focus on the following remaining issues in this contribution.  
2.1 RRM measurement relaxation for Redcap at Idle/Inactive state

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

	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

After RAN4 102 meeting, the only left scenario is scenario 9. To our understanding, scenario 8 - Rel-17 stationary and Rel-16 not-at-cell-edge (scenario 7) is clearly excluded based on RAN2’s agreement. It is not clear whether scenario 9 can be exclude or not since there is no clear indication from RAN2. At RAN4 102e meeting rules when relaxation when multiple criteria of Rel-16 and Rel-17 are satisfied has already been agreed and the UE behaviour under scenario 9, if allowed, will be covered by these rules. In addition case 12 is allowed and if case 9 is not allowed, it is not straightforward to explain the exactly reason whereas for case 8, the situation is different since it is explicitly excluded by RAN2. Hence we suggest to allow case 9 to finish this topic. If case 9 is allowed, UE could follow the most relaxed requirements between Rel-16 low mobility and not-at-cell-edge criteria and Rel-17 stationary criteria.    
Proposal 1: For RRM relaxation scenarios, case 9 is preferred to be allowed. Not allowed is acceptable. If case 9 is allowed, UE could follow the most relaxed requirements between Rel-16 low mobility and not-at-cell-edge criteria and Rel-17 stationary criteria.    
The next question is how to perform RRM relaxation when eDRX is configured. The agreements and open issues from 
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.
When eDRX < 20.48 s, there is no PTW and applying RRM relaxation under this scenario is straightforward, hence option 2a and 2a-1 were agreed options at previous RAN4 meeting. When eDRX ≥ 20.48s, PTW will be used under this scenario, under this scenario the principle on eDRX requirement design where measurement and evaluation should still be used, therefore the PTW length could be quite long when using RRM relaxation. The benefit on further UE power saving is limited under this scenario. Hence we suggest RRM relaxation is not considered for the scenario when eDRX eDRX ≥ 20.48s. 
Proposal 2: RRM relaxation is not considered for the scenario when eDRX ≥ 20.48s. 

Issue 2-2-4: Inter-frequency measurement Relaxation when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ

Regarding this issue, in the RAN2’s reply LS it indicates that [3]:
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. 

At Rel-16, highPriorityMeasRelax is used for “Measurements for UE fulfilling low mobility criterion” or “Measurements for UE fulfilling not-at-cell edge criterion” scenarios for both inter-frequency and inter-RAT measurement. Different RRM requirement relaxations are specified depending on whether this parameter is configured or not. 
At Rel-17, since similar indicator to highPriorityMeasRelax will not be introduced, for the Rel-17 measurements for UE fulfilling stationary criterion (Rel-17 not at cell edge criteria cannot be configured alone), the RRM relaxation for higher priority frequency layers needs be defined without considering this parameter any more. In addition RAN2 also indicates that the “RRM relaxation for higher priority frequency would be performed similar to equal/lower priority frequency”, here we suggest the high priority frequency layer relaxation is based on the same methodology used by Rel-16 UE power saving, i.e., based on K4*Thigher_priority_search where K4 = 4*K2 = 240.
Proposal 3: 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, RRM relaxation for higher priority frequency could be based on the same methodology used by Rel-16 UE power saving, i.e., based on K4*Thigher_priority_search where K4 = 4*K2 = 240.
In [3], RAN2 further indicates RAN2’s conclusion on the parameter combineRelaxedMeasCondition2and the text are copied below for reference [3]:
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.

To our understanding, the former RAN2’s agreements in [3] are fully compatible to corresponding parts of RAN4’s agreed CR on RRM relaxation for Redcap and no further actions are required from RAN4 to handle parameter combineRelaxedMeasCondition2.
Observation 1: Based on current specs, no further actions are required from RAN4 to handle parameter combineRelaxedMeasCondition2.

2.2 RRM measurement relaxation for Redcap at CONNECTED state
For the RRM relaxation at the RRC_CONNECTED state, the following agreement were available [2]:

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: Option 3  
Issue 2-3-2: On RRM relaxation principles for RRC_CONNECTED mode

· Proposals

· Option 1: The relaxation method of stationary criterion for idle/inactive mode could be used as baseline for connected mode UE (Nokia vivo)

· Option 1a: the UE applies the same relaxation method as in Idle / Inactive state in case the stationary criterion only is satisfied, i.e. the scaling/relaxation factor-based NC measurement relaxation using the scaling/relaxation factor received via dedicated signalling. (Nokia)

· Option 2: No new UE behaviour of RRM measurement relaxation is needed for RedCap UE in connected mode (Huawei CMCC Ericsson MTK Apple xiaomi oppo QC)

· Option 2a: how to define new relaxation methods for RedCap UE up to RAN2 decision (xiaomi)

Agreement: Option 2.  
There are still some open issues as copied below. 
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  
For the issue 2-3-3, there is no new rules introduced on determining whether the relaxation criteria are satisfied or not at both Rel-16 UE power saving WI and Rel-17 RRM relaxation at IDLE state. In addition there is no UE behaviour introduced when relaxation criteria are satisfied under the CONNECTED state. To keep the specs consistent, we support option 1 for this scenario. 

Proposal 4: Use option 1 on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
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  
For the issue 2-3-4, RAN2 clearly indicates that CGI will not be considered under RRM relaxation scenario hence we support option 2. 
Proposal 5: Support option 2 regarding CGI reading under RRM relaxation.    
3. Conclusion
In this contribution, we provide our initial considerations on RRM measurement relaxation for Redcap and have the following observations and proposals:
Observation 1: Based on current specs, no further actions are required from RAN4 to handle parameter combineRelaxedMeasCondition2.

Proposal 1: For RRM relaxation scenarios, case 9 is preferred to be allowed. Not allowed is acceptable. If case 9 is allowed, UE could follow the most relaxed requirements between Rel-16 low mobility and not-at-cell-edge criteria and Rel-17 stationary criteria.    
Proposal 2: RRM relaxation is not considered for the scenario when eDRX ≥ 20.48s. 
Proposal 3: 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, RRM relaxation for higher priority frequency could be based on the same methodology used by Rel-16 UE power saving, i.e., based on K4*Thigher_priority_search where K4 = 4*K2 = 240.
Proposal 4: Support option 1 on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
Proposal 5: Support option 2 regarding CGI reading under RRM relaxation.    
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