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<< Start of Change #1 >>
8.5
Beam Failure Detection
8.5.1
Introduction

The UE shall monitor the beam level link quality based on the reference signal in the configured BFD-RS resource(s) in order to detect the beam level link quality of the PCell and PSCell as specified in [3]. The configured BFD-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform beam failure detection outside the active DL BWP.

On each BFD-RS resource, the UE shall estimate the beam level link quality and compare it to the threshold Qout_LR for the purpose of monitoring beam level link quality of the cell. 
The threshold Qout_LR is defined as the level at which the beam level link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout) as defined in Table 8.1.1-1. For SSB based beam failure detection, Qout_LR_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.1.2.1-1. For CSI-RS based beam failure detection, Qout_LR_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.1.2.1-2.

UE shall be able to monitor up to two BFD-RS resources of the same or different types in each corresponding carrier frequency range and meet the requirements as specified in section 8.5.

8.5.2
Requirements for SSB based beam failure detection
8.5.2.1
Introduction
The requirements in this section apply for each SSB based BFD-RS resource configured for PCell or PSCell, provided that the SSB configured for beam failure detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in section 8.5.2.2.

8.5.2.2
Minimum requirement 

Editor’s note: The requirements below have been derived without considering gap sharing when SSBs for BFD are partially overlapping with measurement gaps.

UE shall be able to evaluate whether the beam level link quality on the configured BFD-RS resource estimated over the last TEvaluate_out_SSB [ms] period becomes worse than the threshold Qout_LR_SSB. The value of TBFD_Evaluate_SSB equals to TEvaluate_out_SSB defined in section 8.1.2.2.
8.5.3
Requirements for CSI-RS based beam failure detection
8.5.3.1
Introduction

The requirements in this section apply for each CSI-RS based BFD-RS resource configured for PCell or PSCell, provided that the CSI-RS configured for BFD are actually transmitted within UE active DL BWP during the entire evaluation period specified in section 8.5.3.2.

8.5.3.2
Minimum requirement 

Editor’s note: The requirements below have been derived without considering gap sharing when CSI-RS for BFD are partially overlapping with measurement gaps.
UE shall be able to evaluate whether the beam level link quality on the configured BFD-RS resource estimated over the last TEvaluate_BFD_CSI-RS [ms] period becomes worse than the threshold Qout_LR_CSI-RS. The definition of TBFD_Evaluate_SSB is same as TEvaluate_out_CSI-RS defined in section 8.1.3.2 except that TCSI-RS is the periodicity of a CSI-RS resource configured for BDF.
8.5.4
Minimum requirement at transitions

When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, for each BFD-RS resource, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation period corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode for each BFD-RS resource.

When the UE transitions from a first configuration of BFD-RS resources to a second configuration of BFD-RS resources that is different from the first configuration, for each BFD-RS resource present in the second configuration, for a duration of time equal to the evaluation period corresponding to the second configuration after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first configuration and the second configuration. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second configuration for each BFD-RS resource present in the second configuration.
8.5.6
Minimum requirement for L1 indication 

When the beam level link quality on all the configured BFD-RS resources is worse than Qout_LR, Layer 1 of the UE shall send a beam failure instance indication for the cell to the higher layers. A Layer 3 filter shall be applied to the beam failure instance indications as specified in [2].

The beam failure instance evaluation for the configured BFD-RS resources shall be performed as specified in section 6 in [3]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval. 

When DRX is not used TIndication_interval is max(10ms, TBFD-RS,M), where TBFD-RS,M is the shortest periodicity of all configured BFD-RS resources for the monitored cell, which corresponds to TSSB specified in section 8.1.2 if the BFD-RS resource is SSB, or TCSI-RS specified in section 8.5.3 if the BFD-RS resource is CSI-RS.

<< End of Change #1 >>
