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Introduction
In last RAN4 meeting, a WF on RRM requirements for Rel17 power saving was approved [1], This contribution will provide our views on remaining issues for RLM/BFD relaxation. 
Discussion
0. Relaxation applicability
Issue 1-2: Whether low mobility criteria is necessary to be configured?
· Option 1: No. It is up to network.
· Option 2: Yes. 
Issue 1-3: Whether good serving cell criteria is necessary to be configured?
· Option 1: No. It is up to network. 
· Option 2: Yes.


It is up to network to configure low mobility criteria and good serving cell criteria. The threshold is also configured by the network.
Proposal 1: It is up to network to configure low mobility criteria and good serving cell criteria.
0. Good serving cell quality criteria
Issue 3-1: SINR definition for good serving cell quality criteria
· Option 1: reuse the legacy definition of the SINR for radio link quality evaluation of RLM/BFD. 
· Option 2: L3-SINR. RSRQ and RSRP can also be used as serving cell quality metric for UE that does not support the optional L3-SINR measurement. 
Issue 3-3-1: good serving cell quality criteria for RLM
The good serving cell quality criteria for RLM is
· Option 1: radio link quality >  Qout + X (dB). 
· Value of X is FFS.
· Option a: X may depend on TSSB and TDRX
· Option b: X may depend on scenarios, i.e., RS types (SSB/CSI-RS), frequency range
· Other options are not precluded
· Option 2: radio link quality >  Qin + X (dB). 
· Value of X is FFS.
· Option a: X may depend on TSSB and TDRX
· Option b: X may depend on scenarios, i.e., RS types (SSB/CSI-RS), frequency range
· Other options are not precluded
· Other options are not precluded
· 

For serving cell’s quality as relaxation criteria, we can focus on the case that SINR is larger than Qout. Average SINR should be at least higher than Qout to ensure RLF will not be triggered, assuming Qout= -10 dB for RLM, Qout,LR= -6 dB for BFD is adopted. RAN4 can define SINR threshold or range as relaxation criteria for RLM/BFD based on evaluation of the scenario serving cell’s SINR is larger than Qout. From the simulation results [2],
· For IS case, as UE SINR is high enough, 95% delta SINR is less than 1dB to allow higher scaling factor, e.g., K=8, UE speed = 3km/h. Thus, there is no need to consider Qin. 
· For OOS, 95% delta SINR is less than 2.5dB for FR1 and less than 2 dB for FR2 with scaling factor K= 4 and UE speed as 3 km/h.
We can see that RLM relaxation can be allowed with higher SINR that Qout. When serving cell’s SINR > SINRthreshold1, UE is allowed to be triggered the relaxation, and when serving cell’s SINR < SINRthreshold2 UE should fall back to the normal requirements without any relaxation.
[bookmark: _Hlk68277409]Thus, we propose 2 options for RAN4 to decide how to define good serving cell quality criteria for RLM, 
· Option 1: minimum SINR for UE triggering relaxation, e.g.,  radio link quality >  Qout + X (dB). 
· Option 2: SNR range (with upper limit and lower limit) for UE to start and stop relaxation, e.g., radio link quality >  Qout + X (dB) to start and radio link quality < Qout + Y(dB) to exit
	Issue 4-1: Exit criteria based regarding the radio link quality
Additional criteria are discussed below.
· Option 1: Exit RLM relaxation mode when any relaxation criterion is not met, or when N310 starts to count. No additional exit criterion needs to be defined. 
· Option 2: Reuse Qout as the radio link quality threshold. Exit relaxation mode when the radio link quality is worse than Qout 
· Option 3: Introduce a radio link quality threshold higher than Qout. Exit relaxation mode when the radio link quality is worse than a SINR threshold (Thexit ). 
· Option 3a: Thexit = SINRenter with a hysteresis value 
· Option 3b: Thexit = SINRenter – 3dB 
· Option 3c: Thexit > Qout
· Option 3d: Thexit = Qout+7dB or Qin 
· Option 4: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient. 


The similar method of RLM can be used for BFD, but the thresholds could be different which can be configured by network.
Proposal 2: Define SINR threshold or SINR range as relaxation criteria for RLM or BFD:
· Option 1: minimum SINR for UE triggering relaxation, e.g., radio link quality >  Qout + X (dB). 
· Option 2: SNR range (with upper limit and lower limit) for UE to start and stop relaxation, e.g., radio link quality >  Qout + X (dB) to start and radio link quality < Qout + Y(dB) to exit
Proposal 3: The thresholds or range of SINR can be configured by network, which could be different for RLM and BFD relaxation.
0. Relaxation requirements
RAN4 agreed to use of a scaling factor to extend the RLM/BFD evaluation period. We also agree max(TDRX, TSSB) as relaxed RLM/BFD evaluation period. Different estimated SINR level, and frequency range may have impact on the value of scaling factor. 
Proposal 4: Scaling factor can be different for different SINR range, for FR1 and FR2.
Conclusion
In this paper, we provide our views on RRM requirements on R17 RLM/BFD relaxation：
Proposal 1: It is up to network to configure low mobility criteria and good serving cell criteria.
Proposal 2: Define SINR threshold or SINR range as relaxation criteria for RLM or BFD:
· Option 1: minimum SINR for UE triggering relaxation, e.g., radio link quality > Qout + X (dB). 
· Option 2: SNR range (with upper limit and lower limit) for UE to start and stop relaxation, e.g., radio link quality > Qout + X (dB) to start and radio link quality < Qout + Y(dB) to exit
Proposal 3: The thresholds or range of SINR can be configured by network, which could be different for RLM and BFD relaxation.
Proposal 4: Scaling factor can be different for different SINR range, for FR1 and FR2.
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