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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In this paper we discuss the remaining issues of RRM relaxation.
2. Discussion
2.1. Relaxation Criteria for RRC_CONNECTED 
2.1.1. Report Fulfillment of RRM Relaxation Criteria
For RRC_CONNECTED UE to report whether the stationarity criterion is met or not, there are two options on the table: 
· Option 1: Reuse UEAssistanceInformation message for the report.
· Option 2: Reuse legacy measurement reporting mechanism
In RAN2#116e meeting, the issue was discussed but no agreement reached and was postponed.
	Postpone:
Proposal 1.5. 	(11 vs 8) FFS whether UE Assistance Information or legacy measurement reporting framework should be used by UE to report its relaxation status. 
Proposal 2.5 	(8 vs 7) FFS whether prohibit timer is needed if UE Assistance Information is used by UE to report its relaxation status.



We prefer option2 with the following 2 reasons:
· In the RAN2#115-e meeting, it was agreed that Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs. The agreement was reached based on the assumption that network can estimate UE’s position(i.e. whether not-at-cell-edge criterion is met or not) based on A1/A2 events. Hence, option2 allows UE to report the fulfillment of not-at-cell-edge and stationarity criterion with the same mechanism, i.e. RRM measurement reporting mechanism.
· If the UE's signal strength is floating around close to the threshold of stationary criterion, it may trigger the UE to send frequent reports indicating that the criterion is fulfilled or not fulfilled. To avoid such frequent reports, a prohibit timer may be needed if option1 is used for UE to report its relaxation status. While the prohibit timer is not needed in option2 as agreed following.
Agreements online:
1. RAN2 understands that no prohibit timer is needed, if legacy measurement reporting framework is reused by UE to report its relaxation status

Proposal 1: Reuse legacy measurement reporting framework to report UE’s RRM relaxation status.
2.1.2. RRM Relaxation Methods 
[bookmark: OLE_LINK3]In Rel-16, when the RRM relaxation criteria are fulfilled, UE in RRC_IDLE/RRC_INACTIVE applies the corresponding relaxation methods defined by RAN4, e.g. relaxed measurements with longer intervals (scaling factor) or stop measurement for up to 1hour.
For RRC_CONNECTED UE, it was agreed that:
	Agreements online:
1. RAN2 assume that the existing RRM measurement framework can be used as baseline for enabling and disabling RRM relaxations for UEs in RRC Connected. Other methods can be considered too based on relaxation methods agreed by RAN4.



We notice that there is no Rel-16 like RRM relaxation methods has be defined for RRC_CONNECTED UE. Hence, only network implementation-based RRM relaxation methods can be applied. For example, network can reconfigure measurement configuration for RRC_CONNECTED UE via removing some MOs or providing white/black cell list. In our understanding, network implementation-based RRM measurement relaxation methods are not enough and have some drawbacks, e.g. frequently reconfigure measurement configuration will cause a lot of RRC signalling overhead, the effect of power saving is not as good as relaxed measurements with longer intervals, etc. Hence, it makes sense to define RRM measurement relaxation methods for RRC_CONNECTED UE. But anyway, the details of the RRM measurement relaxation methods should be discussed and decided in RAN4. 
Proposal 2: To relax RRM measurement in RRC_CONNECTED, in addition to reconfigure measurement with the existing mechanism (e.g. reduce MO number, include white/black cell list), other RRM measurement relaxation methods (e.g. relaxed measurements with longer intervals, i.e. scaling factor, or stop measurement for some time) should be supported. Details of the relaxation methods is up to RAN4 discussion. 
2.2. Relaxation Criteria for RRC_IDLE/INACTIVE
2.2.1. Coexistence with R16 configuration
In RAN2#114 meeting, the following scenario was discussed: NW configures R17 RRM relaxation configuration with R16 RRM relaxation configuration together, and a UE fulfills both R16 relaxation criterion and R17 relaxation criterion. For a such case, there were two options on how UE performs RRM relaxation:
· Option 1) UE performs Rel-17 RRM relaxation method
· Option 2) It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation
There is no agreement on which option should be adopted. 
In our understanding, when both Rel-16 and Rel-17 relaxation criterion are fulfilled, UE’s mobility performance can be ensured with either Rel-16 or Rel-17 RRM relaxation methods. Then, it makes sense to select RRM relaxation method which can provide more power saving gain. In the light of this idea, we provide the preference on RRM relaxation method for all the possible coexistence cases of R16 and R17 relaxation criteria as following: 
	
	R16 criterion fulfilled
	R17 criterion fulfilled
	RRM relaxation method which can provide more power saving gain

	Case1
	low mobility criterion 
	stationarity criterion 
	Rel-17 RRM relaxation method corresponding to Rel-17 stationarity criterion
It is common understanding that the Rel-17 RRM relaxation method for stationarity criterion should provide more RRM relaxation gain than Rel-16 RRM relaxation method for low mobility criterion to target UEs(e.g stationary UE). Otherwise, there is no motivation to specify Rel-17 stationarity criterion on top of Rel-16 low mobility criterion. Hence, UE should of course apply the Rel 17 RRM relaxation method.

	Case2
	not-at-cell-edge criterion
	stationarity criterion
	FFS, not sure which relaxation method can provide more power saving gain
This case may occur when Rel-16 low mobility criterion is not configured. As the fulfillment of R16 not-at-cell-edge criterion and R17 stationarity criterion indicates the attributes of UE from two different aspects, it is hard to say the RRM relaxation method corresponding to which criterion(i.e. R16 or R17) can provide more power saving gain. Hence, it is difficult to say which relaxation method should be performed. 

	Case3
	low mobility and not-at-cell-edge criteria
	stationarity criterion 
	FFS, not sure which relaxation method can provide more power saving gain
It is common understanding that the Rel-16 RRM relaxation method corresponding to both Rel-16 low mobility and not-at-cell-edge criteria can provide more power saving gain than the Rel-16 RRM relaxation method corresponding to Rel-16 low mobility criterion.
It is also common understanding that the Rel-17 RRM relaxation method corresponding to R17 stationarity criterion can provide more power saving gain than the RRM relaxation method corresponding to Rel-16 low mobility criterion.
But is it hard to tell which of the following RRM relaxation method can provide more power saving gain:
· Rel-17 RRM relaxation method corresponding to R17 stationarity criterion
· Rel-16 RRM relaxation method corresponding to both Rel-16 low mobility and not-at-cell-edge criteria

	Case4
	low mobility criterion 
	stationarity and not-at-cell-edge criteria
	Rel-17 RRM relaxation method corresponding to both Rel-17 stationarity and not-at-cell-edge criteria 
It is common understanding that the Rel-17 RRM relaxation method corresponding to both Rel-17 stationarity and not-at-cell-edge criteria can provide more power saving gain than the Rel-17 RRM relaxation method corresponding to Rel-17 stationarity criterion.
It is also common understanding that the Rel-17 RRM relaxation method corresponding to Rel-17stationarity criterion can provide more power saving gain than the Rel-16 RRM relaxation method corresponding to Rel-16 low mobility criterion.
Hence, R17 Relaxation method should be selected

	Case5
	not-at-cell-edge criterion
	stationarity and not-at-cell-edge criteria
	FFS, not sure which relaxation method can provide more power saving gain
Rel-17 stationary criterion is expected to be stricter than Rel-16 low mobility criterion. As Rel-17 not-at-cell-edge criterion can only be configured along with Rel-17 stationarity criterion, it is reasonable to allow looser Rel-17 not-at-cell-edge criterion than Rel-16 to allow more stationary UEs (which do not fulfill the R16 not-at-cell-edge criterion) to perform RRM relaxation. 
Hence, it is hard to tell which method can will provide more power saving gain.

	Case6
	low mobility and not-at-cell-edge criteria
	stationarity and not-at-cell-edge criteria
	FFS, not sure which relaxation method can provide more power saving gain
Similar as case5, it is hard to tell which method can will provide more power saving gain.


According to the above table, Rel-17 RRM relaxation method should be selected for case 1 and 4, while it is hard to tell which relaxation method should be selected for case2,3,5,6. Hence, we propose: 
Proposal 3: For a UE fulfills both R16 relaxation criterion and R17 relaxation criterion, it is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation.
2.2.2. Combination of Relaxation Criteria
In RAN2#116e meeting, the issue whether an indication similar to combineRelaxedMeasCondition-r16 is needed in Rel-17, when both stationary and not-at-cell-edge criteria are configured. It was pointed that whether this indication is needed or not depends on whether RAN4 agree that RRM relaxation level is different between two cases, i.e. only stationary criteria is fulfilled vs. both stationary and NACE criteria are fulfilled. A proposal was made but postponed.
	Proposal 2.3	(13/15) RAN2 can introduce an indication similar to combineRelaxedMeasCondition-r16 when both stationary and not-at-cell-edge criteria are configured, if RAN4 confirm that RRM relaxation levels can be different depend on whether only stationary criterion is met or both criteria are met. 



We think introducing a new indication allows more flexible network configuration on RRM relaxation, and similar indication has been applied in Rel-16 RRM relaxation mechanism. As there is very limited time left to complete this WI, we should not leave too many issues open and wait for RAN4’s decision. Hence, we suggest to agree this proposal. 
Proposal 4: RAN2 introduces an indication similar to combineRelaxedMeasCondition-r16 when both stationary and not-at-cell-edge criteria are configured. The agreement can be revisited if RAN4 confirm that RRM relaxation level is same between the case that only stationary criterion is met and the case that both criteria are met. 
2.3. RRM Relaxation for non-RedCap UEs
In RAN2#116e meeting, the following proposal was discussed but postponed.
	Proposal 2.2 	(16/20, 11/15) RRM relaxation can be applied to non-RedCap UEs too. FFS Whether that can be configurable by network. 



The opponents argued that: 1. The extension to non-RedCap UE is out of the scope of the WI; 2. It is sufficient for non-RedCap UEs to use R16 relaxation criteria; 3. Up to RAN4 to discuss. 
[bookmark: _GoBack]In our understanding, power efficiency is an obvious requirement, not only for RedCap UEs but also for non-RedCap UEs. We see no technical reason to prevent non-RedCap UE from applying R17 RRM relaxation mechanism. For reason 1, eDRX feature has been also agreed to be applicable for non-RedCap UEs. Hence, we propose:
Proposal 5: Rel-17 RRM relaxation can be applicable for non-RedCap UEs. 
2.4. LS to RAN4
Based on the above discussion, we think an LS should be sent to RAN4 to inform them our conclusions on RRM relaxation, e.g. criteria and mechanism, and request RAN4 to discuss the RRM relaxation method on neighboring cells in RRC_CONNECTED. A draft LS is provided in Annex. 
Proposal 6: Send an LS to inform RAN4 of our conclusions on RRM Relaxation for RRC_CONNECTED and request them to discuss the RRM relaxation methods on neighboring cells for in RRC_CONNECTED, if needed. 
3. Conclusion
In this contribution, we discussed some remaining open issues in RRM relaxation. The proposals are following:
· For RRC_CONNECTED
Proposal 1: Reuse legacy measurement reporting framework to report UE’s RRM relaxation status.
Proposal 2: To relax RRM measurement in RRC_CONNECTED, in addition to reconfigure measurement with the existing mechanism (e.g. reduce MO number, include white/black cell list), other RRM measurement relaxation methods (e.g. relaxed measurements with longer intervals, i.e. scaling factor, or stop measurement for some time) should be supported. Details of the relaxation methods is up to RAN4 discussion. 

· For RRC_IDLE/INACTIVE 
Proposal 3: For a UE fulfills both R16 relaxation criterion and R17 relaxation criterion, it is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation.
Proposal 4: RAN2 introduces an indication similar to combineRelaxedMeasCondition-r16 when both stationary and not-at-cell-edge criteria are configured. The agreement can be revisited if RAN4 confirm that RRM relaxation level is same between the case that only stationary criterion is met and the case that both criteria are met. 

· For non-RedCap UE
Proposal 5: Rel-17 RRM relaxation can be applicable for non-RedCap UEs. 

· LS to RAN4
Proposal 6: Send an LS to inform RAN4 of our conclusions on RRM Relaxation for RRC_CONNECTED and request them to discuss the RRM relaxation methods on neighboring cells in RRC_CONNECTED, if needed. 

Annex - Draft LS to RAN4 on RRM relaxation 

1. Overall Description:
RAN2 have discussed the RRM relaxation on neighboring cells in RRC_CONNECTED states, and the following agreements [to be updated after discussion] have been achieved:
The Agreement reached in RAN2#116bis-e are following [to be updated after discussion]：
	1. Reuse legacy measurement reporting framework to report UE’s RRM relaxation status.
2. To relax RRM measurement in RRC_CONNECTED, in addition to reconfigure measurement with the existing mechanism (e.g. reduce MO number, include white/black cell list), other RRM measurement relaxation methods (e.g. relaxed measurements with longer intervals, i.e. scaling factor, or stop measurement for some time) should be supported. Details of the relaxation methods is up to RAN4 discussion. 
3. For a UE fulfills both R16 relaxation criterion and R17 relaxation criterion, it is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation.
4. RAN2 introduces an indication similar to combineRelaxedMeasCondition-r16 when both stationary and not-at-cell-edge criteria are configured. The agreement can be revisited if RAN4 confirm that RRM relaxation level is same between the case that only stationary criterion is met and the case that both criteria are met. 
5. Rel-17 RRM relaxation can be applicable for non-RedCap UEs. 
6. Send an LS to inform RAN4 of our conclusions on RRM Relaxation for RRC_CONNECTED and request them to discuss the RRM relaxation methods on neighboring cells for RedCap UEs in RRC_CONNECTED, if needed. 



2. Actions:
To RAN WG4
RAN2 kindly request RAN4 to: 
1. take the above information into account during the following work for RRM relaxation.
2. Provide feedback, if any. 
