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1. Introduction
In RAN#88-e, a new Rel-17 work item on UE power saving enhancement for NR was approved in [1]. One objective of the UE power saving enhancements WID is as below:

	1) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]

a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 

· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.

b) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]

· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS


In the past RAN4 meetings, some progresses have been made in RAN4, including evaluation, criteria definition, relaxation methods. In this contribution, we will discuss some potential RAN2 impacts on RLM and/or BFD relaxation for UE power saving. 
2. Discussion

2.1. Coordination between RAN2/RAN4 on RLM/BFD relaxation

In the WID [1], the objective on RLM and/or BFD measurement relaxation is led by RAN4, and the supplementary RAN2 work can be triggered by RAN4 LS. In order to progress this objective, we should first understand the RAN2 and RAN4 work as well as the coordination between RAN2 and RAN4 on this topic. 

As we known, both RLM and BFD are RRC specific procedures based on the L1 measurements and indication from lower layer. The corresponding requirements are defined in RAN4 specification. Both procedures are critical for the link monitoring and maintenance. Thus, discussion on this item should be initiated in RAN4 first, i.e. whether it will have performance impact after relaxing the measurement for RLM and/or BFD. Based on the current progress, RAN4 have evaluated some solution for relaxation on the power saving gain and system performance impacts. 
However, RAN4 will mainly discuss the relaxation approaches and how far it could be relaxed for RLM/BFD measurement. When and How to trigger this measurement relaxation should be discussed and decided in RAN2. Meanwhile, it is obvious that this measurement relaxation for RLM/BFD should be controlled by network. Thus, the corresponding network configuration and control should be determined in RAN2. After that, the mapping between criteria and measurement relaxation approaches should be discussed and determined in RAN2 and RAN4 with coordination, which may be mainly led by RAN4. 

Proposal 1: RAN4 to mainly discuss the relaxation approaches and how far it could be relaxed for RLM/BFD measurement. RAN2 to mainly discuss the relaxation criteria and corresponding configurations. 

Proposal 2: Further discussion on the mapping between criteria and relaxation approaches could be based on RAN4 progress on relaxation approaches and RAN2 progress on criteria.  

Finally, after progressing the mechanism, RAN4 specification should capture the relaxed approaches as well as the corresponding requirements for relaxed RLM/BFD measurement, while RAN2 specification should capture the relaxation criteria as well as the RRC configurations. 
Proposal 3: Accordingly, the relaxation approaches as well as the corresponding requirements for relaxed RLM/BFD measurement should be captured in RAN4 specification, while the relaxation criteria as well as the configurations should be captured in RAN2 specification. 

The above whole work split is quite similar to RRM relaxation in Rel-16 power saving and NB-IoT. As our previous experience on RRM relaxation discussion, it will take about 2-3 meetings to progress on the measurement relaxation criteria. After that, RAN2 and/or RAN4 will discuss the mapping between criteria and measurement approaches, which will take about 2-3 meetings. Thus, in order to progress this topic reasonably, RAN2 should initiate the study on the relaxation criteria for RLM/BFD relaxation as early as possible. 

In general, RAN2 discussion on criteria should be based on RAN4 progress on relaxation scenarios and use cases. But it is very obvious that the link quality or channel condition change almost nothing for stationary scenario. Meanwhile, there are already some existing relaxation criteria for RRM measurement in Rel-16 power saving and NB-IoT, e.g. low mobility, not at cell edge. Thus, RAN2 could at least initiate some discussion on criteria based on the existing criteria defined in Rel-16 power saving and NB-IoT, as well as others identified in RAN4.

Proposal 4: RAN2 could initiate the study on relaxation criteria for RLM/BFD measurement as early as possible, e.g. based on the existing criteria defined for RRM relaxation in Rel-16 power saving and NB-IoT, and potential RAN4 progress on relaxation scenario, as well as others identified in RAN4. 

2.2. Work plan for RLM/BFD relaxation in RAN2/RAN4

Considering the limited TU and the whole time plan for power saving WI in [2], we think RAN2 should start the work on RLM/BFD measurement relaxation at least in RAN#115 meeting in 2021 Q3, and it is better for RAN4 to provide the progress on scenario and relaxation approaches as early as possible, at latest in RAN4#100 in Q3 of 2021. Otherwise, there may be risk for the completion of this feature in Rel-17. Detailed work plan we preferred is shown in the below Table 1. 

Proposal 5: RAN2 to consider the following work plan for RLM/BFD relaxation in RAN2 and RAN4.

Table 1 Work plan for RLM/BFD relaxation in RAN2 and RAN4

	Quarter
	Meeting
	TU
	Work plan for RLM/BFD relaxation

	Q3/2021
	RAN2#115
	1
	RLM/BFD relaxation criteria:

· Discussion on the criteria for RLM/BFD measurement relaxation based on RAN4 progress.

	
	RAN4#100
	0.25
	RLM/BFD relaxation method:

· Conclude on measurement relaxation method(s) and the corresponding requirements for RLM/BFD relaxation.

· Discussion on the mapping between criteria and relaxation methods with coordination with RAN4
LS on initial RRC parameters to RAN2

	Q4/2021
	RAN2#115bis
	1
	· Conclude on the criteria for RLM/BFD measurement relaxation based on RAN4 progress.
· Discussion on the mapping between criteria and relaxation methods with coordination with RAN4

	
	RAN4#100bis
	0.25
	· Discussion on the mapping between criteria and relaxation methods with coordination with RAN4

	
	RAN2#116
	1
	· Conclude on the mapping between criteria and relaxation methods with coordination with RAN4
· Conclude on stage-3 details

Progress on running CRs

	
	RAN4#101
	0.25
	· Conclude on the mapping between criteria and relaxation methods with coordination with RAN4
· Specify measurement relaxation method(s) and the corresponding requirements for RLM/BFD relaxation

LS on final RRC parameters to RAN2

	Q1/2022
	RAN2#116bis
	0.5
	· Remaining stage-3 details

Progress on running CRs

	
	RAN4#101bis
	0.25
	· Finalize RRM core part change

	
	RAN2#117
	0.5
	CR Approval

	
	RAN4#102
	0.25
	· Finalize RRM core part change


3. Conclusion

In this contribution, we discuss the potential RAN2 impacts on RLM and/or BFD relaxation for UE power saving. Based on the discussion, we have the following observations and proposals:
Proposal 1: RAN4 to mainly discuss the relaxation approaches and how far it could be relaxed for RLM/BFD measurement. RAN2 to mainly discuss the relaxation criteria and corresponding configurations. 

Proposal 2: Further discussion on the mapping between criteria and relaxation approaches could be based on RAN4 progress on relaxation approaches and RAN2 progress on criteria.  

Proposal 3: Accordingly, the relaxation approaches as well as the corresponding requirements for relaxed RLM/BFD measurement should be captured in RAN4 specification, while the relaxation criteria as well as the configurations should be captured in RAN2 specification. 

Proposal 4: RAN2 could initiate the study on relaxation criteria for RLM/BFD measurement as early as possible, e.g. based on the existing criteria defined for RRM relaxation in Rel-16 power saving and NB-IoT, and potential RAN4 progress on relaxation scenario, as well as others identified in RAN4. 

Proposal 5: RAN2 to consider the following work plan for RLM/BFD relaxation in RAN2 and RAN4.
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