[bookmark: OLE_LINK39]3GPP TSG-RAN WG2 Meeting #117-e		R2-2202315
Electronic, 21st Feb. – 3rd Mar. 2022
Source:	vivo, Guangdong Genius
[bookmark: Title]Title:	Discussion on RAN4 LS and remaining issues on RRM relaxation
[bookmark: Source]Agenda Item:	8.12.2.1.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN4#101bis-e meeting, an LS on RRM relaxation was agreed and sent to RAN2 in [1]. Besides, after RAN2#116bis-e meeting, the open issues for RedCap were identified and summarized in [2]. Some of the open issues on RRM relaxation are being discussing in pre-meeting offline: [Pre117-e][105][RedCap] CP open issues (Ericsson).
In this contribution, we will discuss the RAN4 LS to address the corresponding issues need RAN2 actions, and the remaining issues for RRM relaxation which are not covered in the pre-meeting offline discussion [105].
2. Discussion
2.1. RRM relaxation on higher priority frequencies 
In RAN4 LS [1], RAN2 is asked about the design for the RRM relaxation methodology on higher priority frequency as follows: 
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.
In Rel-16, an indication highPriorityMeasRelax was introduced to control the RRM relaxation on higher priority frequencies. UE is allowed to perform RRM relaxation on higher priority frequency when the following conditions are met:
· the lowMobilityEvaluation criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ; and,
· highPriorityMeasRelax is configured with value true; and,
· less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell reselection were last performed.
We think whether RRM relaxation on higher priority frequency can be performed should be fully controlled by the network, i.e. independent control on higher priority frequency is more flexible for network to control. In this way, a similar mechanism on higher priority frequency in Rel-16 can be also applied to Rel-17 RRM relaxation, i.e. an indication (e.g. highPriorityMeasRelax-r17), similar as highPriorityMeasRelax in Rel-16 is introduced in Rel-17 RRM relaxation to control the relaxation of higher priority frequency measurement. In detail:
· If highPriorityMeasRelax-r17 is configured and set to True, and the corresponding criteria (i.e. when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied) is fulfilled:
· the UE can perform relaxed measurement for higher priority frequency. How to relax measurement for higher priority frequency is up to the conclusion of RAN4;
· Otherwise:
· the UE cannot perform relaxed measurement for higher priority frequency, i.e. legacy measurement requirement for higher priority frequency should be applied. 
As usual, how to relax measurement for higher priority frequency is up to RAN4 decision.
Proposal 1: An indication (e.g. highPriorityMeasRelax-r17), similar as highPriorityMeasRelax in Rel-16, is introduced in R17, to control the relaxation of higher priority frequency measurement. 
Proposal 2: If highPriorityMeasRelax-r17 is configured and set to True, and the corresponding criteria (i.e. when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied) is fulfilled:
· the UE can perform relaxed measurement for higher priority frequency. How to relax measurement for higher priority frequency is up to the conclusion of RAN4;
Otherwise:
· the UE cannot perform relaxed measurement for higher priority frequency, i.e. legacy measurement requirement for higher priority frequency should be applied. 
The corresponding reply LS to RAN4 is provided in [3]. 

2.2. Coexistence of Rel-16 and Rel-17 criteria
According to the LS from RAN4 [1], the discussion on the coexistence of Rel-16 and Rel-17 RRM relaxation criteria is ongoing in RAN4 as follows:
	When both Rel-16 and Rel-17 relaxation criteria are configured, RAN4 agrees that the following cases will be considered in idle and inactive mode:
	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
	TBD

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





[bookmark: OLE_LINK1]According to the above table from the LS, RAN4 haven't decided whether to consider the coexistence of some Rel-16 and Rel-17 configurations marked as TBD (i.e. case 9, 11, 12 in the table). 
In our understanding, the above 3 cases for coexistence of Rel-16 and Rel-17 configurations need to be considered and supported. For example, in the cases where a Rel-17 UE is slowly moving but not purely stationary, all the Rel-17 criteria (i.e. Rel-17 stationary or Rel-17 stationary & Rel-17 not-at-cell-edge) will not be fulfilled. If the UE is configured with both Rel-16 and Rel-17 relaxation configurations as listed in the above table, the UE would still have opportunities to perform RRM relaxation according to Rel-16 RRM relaxation method; otherwise, if only Rel-17 criterion is configured, no RRM relaxation could be performed, which cannot obtain the power saving gain. Hence, it makes sense to allow the above 3 coexistence cases of Rel-16 and Rel-17 configurations and we propose:
Proposal 3: From RAN2 point of view, the following 3 coexistence cases of Rel-16 and Rel-17 configurations listed in RAN4 LS should be supported:
	9
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	Yes

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

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



In RAN2, a related open issue was identified in [2], i.e. what’s the UE behaviour when both Rel-16 and Rel-17 criteria are fulfilled. The potential UE behaviour options are following:
· Option 1: the 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.
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. Since RAN4’s ongoing discussion on Rel-17 relaxation method is related to this issue and defining the Rel-17 RRM relaxation method is in the scope of RAN4, we can just leave the final decision to RAN4 to avoid duplication discussion between RAN2 and RAN4. 
Proposal 4: It is up to RAN4 to decide which option (i.e. UE performs Rel-17 RRM relaxation method or up to UE implementation) to be adopted when both Rel-16 and Rel-17 criteria are fulfilled.

2.3. 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 in RAN2#116:
	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 been defined for RRC_CONNECTED mode, and only network implementation-based RRM relaxation methods can be applied. For example, network can reconfigure measurement configuration for RRC_CONNECTED UEs 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. Besides, during the SI phase, the power saving gain of RRM relaxation in RRC_CONNECTED mode was also evaluated and identified by different relaxation methods. Hence, it makes sense to define RRM measurement relaxation methods for RRC_CONNECTED, similar as RRC_IDLE/INACTIVE mode. But as usual, the details of the RRM measurement relaxation methods should be discussed and decided in RAN4. 
Proposal 5: 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 a period) should be supported. Details of the relaxation methods is up to RAN4 discussion. 
3. Conclusion
In this contribution, we discussed the RAN4 LS and the remaining open issues on RRM relaxation. We have the following proposals:
Proposal 1: An indication (e.g. highPriorityMeasRelax-r17), similar as highPriorityMeasRelax in Rel-16, is introduced in R17, to control the relaxation of higher priority frequency measurement. 
Proposal 2: If highPriorityMeasRelax-r17 is configured and set to True, and the corresponding criteria (i.e. when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied) is fulfilled:
· the UE can perform relaxed measurement for higher priority frequency. How to relax measurement for higher priority frequency is up to the conclusion of RAN4;
Otherwise:
· the UE cannot perform relaxed measurement for higher priority frequency, i.e. legacy measurement requirement for higher priority frequency should be applied. 
Proposal 3: From RAN2 point of view, the following 3 coexistence cases of Rel-16 and Rel-17 configurations listed in RAN4 LS should be supported:
	9
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	Yes

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

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


Proposal 4: It is up to RAN4 to decide which option (i.e. UE performs Rel-17 RRM relaxation method or up to UE implementation) to be adopted when both Rel-16 and Rel-17 criteria are fulfilled.
Proposal 5: 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 a period) should be supported. Details of the relaxation methods is up to RAN4 discussion. 
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