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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. Good serving cell quality criteria
	Issue 3-1: Good serving cell quality criteria for RLM/BFD
· Agreement 
· The good serving cell quality criteria for RLM/BFD is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.
· Qx = Qin for RLM
· Qx = [Qin] for BFD
· Note: definition of Qin for BFD needs to be clarified
· The offset X can be configured from a set of 4 values
· Exact values are FFS
· One pre-defined value is used for evaluation if the offset is not configured
· Pre-defined value X = [0] dB
· Signalling details are up to RAN2
Issue 3-4: Cell quality criteria configuration type
· Option 1: per-serving cell basis
· Option 2: per-UE basis
· Option 3: per-CG basis 
Issue 5-2-2: The relaxation factor for FR1: 
· Option 1: 
· K1, FR1 =4 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1 =4 for MAX(TDRX, TRS) ≤ 40 ms
· Option 2 
· For FR1 RLM: (consider only DRx <= 80ms)
· K = 2 when DRx > 40ms *or* T310 <= 640ms; 
· K = 4 when DRx <= 40ms *and * T310>640ms, 
· For FR1 BFD: K = 2
Issue 5-2-3: The relaxation factor for FR2 SSB
· Option 1: K1, FR2, SSB= 2 for MAX(TDRX, TSSB) ≤ 80 ms
· Option 2: 
· K=1.5 for 60 ms ≤ MAX(TDRX, TSSB) ≤ 80 ms.
· K=2 for MAX(TDRX, TSSB) ≤ 60 ms 


As agreed, the good serving cell quality criteria for RLM/BFD is based on an offset X dB and Qx. Since Qin is higher than Qout and it guarantees good PDCCH performance, we define Qin as enter threshold for RLM. But for BFD, we donot have such Qin for LR. So, we prefer to define the enter threshold larger than Qout_LR of BFD since RAN4 has clear definition of Qout_LR. The offset values for deriving the threshold used for good serving cell quality criterion can be different for RLM relaxation and BFD relaxation.
For enter thresholds, we prefer Qx + X as the followings:
· For RLM Good serving cell quality criteria, Qx = Qin, X = 0dB as default. 
· For BFD Good serving cell quality criteria, Qx = Qout_LR, X > 0dB as default.
Proposal 1: Define enter thresholds of good serving cell quality criteria for RLM and BFD as follows,
· Qx + X for RLM, where Qx = Qin, X = 0dB as default. 
· Qy + Y for BFD, where Qy = Qout_LR, Y > 0dB as default.
In our view, RAN4 can define SINR threshold for entering and exit good seving cell quality criterion, it is reasonable to exit the relaxation mode when the measured SINR value is below the exiting condition. 
For exit thresholds, we prefer to use Qout directly. As if the threshold is above Qout, it is not clear how we can specify the accuracy requirement compared to a threshold larger than Qout given that no restrictions on UE behavior during relaxation mode. Therefore, we prefer to have the exit threshold be the same as Qout/Qout_LR for RLM/BFD. 
Proposal 2: Define exit threshold of good serving cell quality criteria for RLM/BFD as Qout/Qout_LR, i.e., exit relaxation mode when OOS is detected.
	Issue 6-1-1: Relaxation criteria for multiple RLM-RS/BFD-RS
· Option 1: 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.
· Option 2:
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 can be same as those discussed for good serving cell quality.


For the case when UE configured with multiple RS resources, companies have diverse opinions. In current spec, UE compares the quality of each RLM RS to an internal threshold Qout, and if the quality of all RLM RSs is worse than Qout, the physical layer in the UE indicates out-of-sync, while UE also compares the quality of each RLM RS to another internal threshold Qin, and if any of the RLM RSs is better than Qin, the UE indicates in-sync to higher layer. Similarly, we prefer option 1 that UEs enter power saving mode when any of the configured resources are better than the entering threshold, e.g., Qin, and exit power saving mode when all of the configured resources are worse than the exiting threshold, e.g., Qout.
Proposal 3: Define Relaxation criteria for multiple RLM-RS/BFD-RS, 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.
Conclusion
In this paper, we provide our views on RRM requirements on R17 RLM/BFD relaxation：
Proposal 1: Define enter thresholds of good serving cell quality criteria for RLM and BFD as follows,
· Qx + X for RLM, where Qx = Qin, X = 0dB as default. 
· Qy + Y for BFD, where Qy = Qout_LR, Y > 0dB as default.
Proposal 2: Define exit threshold of good serving cell quality criteria for RLM/BFD as Qout/Qout_LR, i.e., exit relaxation mode when OOS is detected.
Proposal 3: Define Relaxation criteria for multiple RLM-RS/BFD-RS, 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· [bookmark: _GoBack]For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.
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