[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 101-bis-e	R4-2201143
Electronic Meeting, January 17-25, 2022
Agenda item:	6.14.2.1
Source: 	OPPO
Title: 	Discussion on RRM requirements for R17 RLM/BFD relaxation
Document for:	Discussion
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 1-1-2: UE capability for low mobility criteria?
· Option 1: RAN4 to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving 
· Option 2: No need to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving
· Other options are not precluded.
Issue 1-2-B: whether the good serving cell quality criterion is mandatory to be configured, when network would like to enable RLM/BFD relaxation, assuming the good serving cell quality criterion is configurable?
· Note: UE shall evaluate the good serving cell criterion if it is configured. 
· Options: 
· Option 1: No. The criterion is NOT mandatory to be configured to enable RLM/BFD relaxation (OPPO, [Nokia], ZTE, Ericsson, Nokia, Ericsson, Apple)
· Note: if the criteria is not configured, the good serving cell quality state can be determined by network implementation
· Option 2: Yes. The criterion is mandatory to be configured to enable RLM/BFD relaxation. (CATT, MTK, Huawei, Intel, CMCC, Qualcomm, vivo, Xiaomi)
Issue 1-2-C: whether to have an explicit indication to enable RLM/BFD relaxation, assuming the good serving cell quality criterion is predefined?
· Option 1: Yes. An explicit indication to indicate the good serving cell quality criterion shall be evaluated
· Option 2: No. UE shall evaluate the predefined criterion. 
· Note: Whether UE can enter the relaxation mode depends on the outcome of Issue 1-1-B, regarding whether the low mobility criterion is mandatory to be configured

It is up to network to configure low mobility criteria and good serving cell criteria. It was agreed that relaxation could be performed both serving cell quality criteria and low mobility criteria are configured and fulfilled. 
But the criterion is NOT mandatory to be configured to enable RLM/BFD relaxation. It can be default to be supported by R17 UE if capable of RLM/BFD relaxation feature. And the thresholds can be predefined. 
Proposal 1: If not configured, the criterion may be default to be supported by R17 UE capable of RLM/BFD relaxation feature, whose thresholds can be predefined.
0. Low mobility criteria
For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement are configured by network. Thresholds for R16 low mobility criterion and R17 low mobility criterion can be configured separately. We prefer not to define any additional low mobility criteria.
Proposal 2: Not to define any additional low mobility criteria.
0. Good serving cell quality criteria
Issue 3-1: SINR definition for good serving cell quality criteria
· Agreements
· Reuse the existing method to evaluate “downlink radio link quality” for RLM/BFD
· hypothetical BLER with corresponding PDCCH parameters is used to evaluate good serving cell quality criterion
 Issue 3-2-1: good serving cell quality criteria for RLM
Agreement
The good serving cell quality criteria for RLM is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.    
· Option 1: Qx = Qout.
· Note: Larger value of X can be considered. 
· Note: Companies are encouraged to provide the range/value of offset X.
· Option 2: Qx = Qin
· Option 2a: Qx = Qin, while set offset as X = 0 dB. 

Issue 3-2-2: 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).  
· Note: Companies are encouraged to provide the range/value of offset Y.
· Note: Larger value of Y can be considered. 
· Option 2: radio link quality >  Qin_LR + Y (dB). 
· Option 2a: The value of Y can consider the PDCCH BLER performance for BFD based on SSB or CSI-RS. 
· Option 2b: Y = 0.   
Issue 3-3-1: predefined or configured offset (X in Issue 3-2-1, Y in Issue 3-2-2)
· Option 1: The offset values are configured to the UE by the network. 
· Option 2: Use predetermined offset value. 
· Option 2a: The threshold for determining the good serving cell quality is pre-defined as in existing RLM evaluation principle and offset values on top of the existing requirement can be considered. 
· Option 2b: Use predetermined offset value of 5dB. 
· Option 2c: The threshold for determining the good serving cell quality is pre-defined as Qin, and no need to define any offset values.
Issue 4-1: Exiting relaxation criteria
· Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  
· Option 2: Set exit threshold as entering threshold with a hysteresis value. 
· FFS the exit threshold is configurable. 
· Option 3: Use Qout as exit threshold i.e. the UE will exit from relaxation mode when OOS is detected.

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 SINR of Qout = -10 dB for RLM, SINR of 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], 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). Use Qout as exit threshold i.e. the UE will exit from relaxation mode when OOS is detected.
· Option 2: SINR 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
The similar method of RLM can be used for BFD, but the thresholds could be different which can be configured by network.
Proposal 3: Two options are provided for good serving cell quality criteria for RLM or BFD.
· Option 1: minimum SINR for UE triggering relaxation, e.g., radio link quality >  Qout + X (dB). Use Qout as exit threshold i.e. the UE will exit from relaxation mode when OOS is detected.
· Option 2: SINR 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

Conclusion
In this paper, we provide our views on RRM requirements on R17 RLM/BFD relaxation：
[bookmark: _GoBack]Proposal 1: If not configured, the criterion may be default to be supported by R17 UE capable of RLM/BFD relaxation feature, whose thresholds can be predefined.
Proposal 2: Not to define any additional low mobility criteria.
Proposal 3: Two options are provided for good serving cell quality criteria for RLM or BFD.
· Option 1: minimum SINR for UE triggering relaxation, e.g., radio link quality >  Qout + X (dB). Use Qout as exit threshold i.e. the UE will exit from relaxation mode when OOS is detected.
· Option 2: SINR 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
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