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1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN4 #101-e meeting, the relaxation of RLM/BFD was discussed and a WF [1] was approved. In this contribution, we share our view on the relaxation of RLM/BFD measurements following the agreed WF.
2 Discussion
	Issue 2-1: Low mobility criteria 
· Agreements:
· Low mobility criteria
· Reuse Rel-16 low mobility criterion based on L3 RSRP measurement variation.
· FFS the RSs for L3 RSRP measurement



In last meeting, it’s agreed to reuse Rel-16 low mobility criterion based on L3 RSRP measurement which is similar as Rel-16. The RS used for serving cell L3 RSRP measurement can be SSB in SMTC or configured CSI-RS, which may be different from that used for RLM. Since the purpose is to check the mobility status of UE, it’s OK to use these L3 measurement RSs for low mobility measurement.
Another issue when UE satisfy the low mobility criteria, whether measurement relaxation for L3 measurement is allowed or not. For SINR measurement in relaxation mode for good cell quality criteria, it’s agreed that relaxation factor for SINR measurement will be applied where the detailed value is FFS. Similarly, when UE satisfy low mobility criteria, RSRP measurement can be relaxed which is also defined in legacy Rel-16 UE power saving of low mobility case. It can be further discussed if the relaxation factor is the same as that for RLM SINR measurement.
Proposal 1: When UE satisfy low mobility criteria, L3 RSRP measurement can be relaxed, and relaxation factor is FFS.
	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. 



The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell and PSCell as specified in TS 38.213. these RLM-RS may refer to different downlink beam, which is configured by network. If RLM-RS is not configured, the UE will use the RS provided for the active TCI state for PDCCH reception, where these RSs are QCL-ed with PDCCH.
For L3-SINR, these RS are mainly used for intra/inter cell measurement. For FR2, the beam used for RLM and intra-inter cell measurement are not the same. It’s most likely that these RS can’t be used for evaluating the downlink radio link quality especially.
Therefore, we should use the legacy definition of the SINR for radio link quality evaluation of RLM/BFD.
Proposal 2: Reuse the legacy definition of the SINR for radio link quality evaluation of RLM/BFD.
	Issue 3-2: predefined or configured threshold
· Option 1: The thresholds are configured to the UE by the network.
· Option 2: The thresholds is predefined. 
· Option 3: The offset values X to UE for deriving the threshold 
· Option 3a: The offset values are configured to the UE by the network. 
· Option 3b: The offset value(s) are predefined
                          Note: Values of X are discussed in issue 3-3-1/3-3-2



Since some companies have concern that there is no requirement about the absolute accuracy of SINR, we support option 3, which is a compromise solution. The offset values can be configured by the network.
Proposal 3: The offset values are configured to the UE by the network.
	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
Issue 3-3-2: good serving cell quality criteria for BFD
The good serving cell quality criteria for BFD is
· Option 1: radio link quality >  Qout_LR + Y (dB). 
· Value of Y is FFS.
· Option a: Y may depend on TSSB and TDRX
· Option b: Y may depend on scenarios, i.e., RS types (SSB/CSI-RS), frequency range
· Other options are not precluded
· Option 2: radio link quality >  Qin_LR + Y (dB). 
· Value of Y is FFS.
Option a: Y may depend on TSSB and TDRX
· Option b: Y may depend on scenarios, i.e., RS types (SSB/CSI-RS), frequency range
· Other options are not precluded
Other options are not precluded
Issue 3-4-1: same thresholds for RLM and BFD 
· Option 1: the same thresholds used for good serving cell quality and low mobility criteria are applied for both RLM relaxation and BFD relaxation 
· Option 2: different threshold should be allowed.



For issue 3-3-1, Option 1 and option 2 are identical to some extent. We prefer option 2 since it’s more straightforward and relaxation will happen when channel quality is good enough which is higher than Qin. Issue 3-3-2 will discuss the good serving cell quality criteria for BFD and issue 3-4-1 will discuss if the same criteria is designed. If the same criteria metric is used for both RLM and BFD, it’s better to define the criteria based on Qout and Qout_LR which are all based on SINR. For BFD, Qin_LR is based on the measurement of L1-RSRP while not SINR, which is specified in 38.133 as follows:

	

Upon request the UE shall deliver configuration indexes from the set as specified in TS 38.213 [3] , to higher layers,  and the corresponding L1-RSRP measurement provided that the measured L1-RSRP is equal to or better than the threshold Qin_LR, which is indicated by higher layer parameter rsrp-ThresholdSSB. The UE applies the Qin_LR threshold to the L1-RSRP measurement obtained from an SSB. The UE applies the Qin_LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS. The RS resource configurations in the set  can be periodic CSI-RS resources or SSBs or both SSB and CSI-RS resources.



Therefore, it’s better to consider issue 3-3-1 and 3-3-2 and 3-4-1 together. In order to use a simpler unified criteria structure, for issue 3-3-1 and 3-3-2, we prefer option 1 which is based on Qout and Qout_LR. While for issue 3-4-1, Since Qout threshold is different for RLM and BFD, if we consider that radio link quality > Qout + X (dB) and the same offset, then different threshold will be applied. Therefore, we prefer option 2.

Proposal 4: In order to use a simpler unified criteria structure for both RLM and BFD, good serving cell quality criteria are based on Qout and Qout_LR.

Proposal 5: For good serving cell quality criteria of RLM and BFD, different threshold should be applied.
	Issue 4-1: Exit criteria based regarding the radio link quality
· 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. 



We prefer option 3 that If criteria of reverting back to the normal RLM operation is based on Qout, there will be extra delay for RLF declaration. Criteria higher than Qout for reverting back is more proper and a margin is needed.
Proposal 6: Introduce a radio link quality threshold higher than Qout as Exit criteria.
3 Conclusion
In this contribution, we provide our views regarding to UE power saving for RLM/BFD: 
Proposal 1: When UE satisfy low mobility criteria, L3 RSRP measurement can be relaxed, and relaxation factor is FFS.
Proposal 2: Reuse the legacy definition of the SINR for radio link quality evaluation of RLM/BFD.
Proposal 3: The offset values are configured to the UE by the network.
Proposal 4: In order to use a simpler unified criteria structure for both RLM and BFD, good serving cell quality criteria are based on Qout and Qout_LR.
Proposal 5: For good serving cell quality criteria of RLM and BFD, different threshold should be applied.
Proposal 6: Introduce a radio link quality threshold higher than Qout as Exit criteria.
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