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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction

In TS38.213 V15.0.1, Section 6, the related text on beam failure recovery is as follows [1]:
[bookmark: _Ref500595654][bookmark: _Toc505333636][bookmark: _Toc415085423][
	6		Link reconfiguration procedures



A UE can be configured, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines  to include SS/PBCH blocks and periodic CSI-RS configurations with same values for higher layer parameter TCI-StatesPDCCH as for control resource sets that the UE is configured for monitoring PDCCH as described in Subclause 10.1.     


The physical layer in the UE shall assess the radio link quality according to the set  of resource configurations against the threshold Qout,LR [10, TS 38.133]. The thresholds Qout,LR and Qin,LR correspond to the default value of higher layer parameter RLM-IS-OOS-thresholdConfig and Beam-failure-candidate-beam-threshold, respectively. For the set , the UE shall assess the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions DM-RS monitored by the UE. The UE applies the configured Qout,LR threshold for the periodic CSI-RS resource configurations. The UE applies the Qout,LR threshold for SS/PBCH blocks after scaling a SS/PBCH block transmission power with a value provided by higher layer parameter Pc_SS. 



The physical layer in the UE shall, in slots where the radio link quality according to the set  is assessed, provide an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum of the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set  and X.  

The UE shall provide to higher layers information identifying the periodic CSI-RS configuration indexes or SS/PBCH block indexes from the set  and the corresponding measurements having radio link quality that is larger than or equal to Qin,LR. 



A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. After 4 slots from the slot of the PRACH transmission and according to an antenna port quasi co-location associated with periodic CSI-RS configuration or SS/PBCH block with index  in set , the UE monitors PDCCH for detection of a DCI format 1_0 or a DCI format 1_1 with CRC scrambled by C-RNTI within a window configured by higher layer parameter Beam-failure-recovery-request-window, and in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET. The UE determines the index  based on a mapping between the PRACH preamble index and the SS/PBCH block index provided by higher layer parameter SSB-PRACH-CFRA-association or based on a mapping between the PRACH preamble index and a periodic CSI-RS configuration index provided by higher layer parameter CSI-RS-PRACH-association.
]

2 Discussion




In the Vancouver meeting [2] , RAN1 agreed that beam failure recovery should be handled by the MAC layer. The task of the PHY layer becomes what and when to report to the MAC layer regarding beam failure detection and new candidate beam detection. In order to provide the MAC layer sufficient information to make timely decision, it is best that the PHY layer reports to the MAC layer all the L1-RSRP measurement (after L1 filtering) for beams measured in the set . This allows the MAC layer to implement its own filtering if necessary, and decide when to report to the gNB when a beam falls below the threshold Qout,LR. Even before the last active beam in fails, the UE MAC layer can report to gNB the status of the beams in .

Different CSI-RS resources or SSBs may have different periodicities, and they may have different slot offsets within their periods. In the per previous agreement, indication of beam failure to higher layer is done periodically: 

Agreements:
· 
Indication of beam failure instance to higher layer is periodic and indication interval is determined by the shortest periodicity of BFD RS , which is also lower bounded by [10] ms. 
· Note: if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer. 

It is necessary that a UE reports the L1-RSRP in the slot it is measured. If this report to the MAC layer is delayed, the MAC layer may perceive its absence due to failure to meeting the BLER threshold.  Alternatively a beam failure instance can be defined explicitly to tell the MAC that a beam has fallen below the threshold. This allows the PHY layer to aggregate the L1-RSRP measurements from multiple CSI-RS resources or SSBs with different periodicities and offsets in the same report to the MAC layer. It is up to RAN2 to decide what to do when a beam falls below the threshold Qout,LR. The alternative solution (to define and report a beam failure event) is inline with the agreement “FFS: When/Whether PHY needs to report candidate beam list and beam failure instance to MAC” but contradicts with the agreement “if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer”. Among the two alternatives, we slightly prefer to keep the agreement that there is no indication to higher layer when a beam falls below the beam failure instance BLER threshold. 



Proposal 1: The UE PHY layer should report to the MAC layer the L1-RSRP of each beams in  in slots where it is measured. There is no need to define no beam failure instance in RAN1.  





For beam indication, a UE is configured with a set of TCI-StatesPDCCH for use with PDCCH transmission. These TCI states are configured with respective CORESET resources for receiving PDCCH in different beams to achieve beam diversity and robustness. UE should monitor the beams used for PDCCH transmission (TCI-StatesPDCCH) to know their status, and to know when it should initiate beam failure recovery. In the current version of TS38.214,  A UE can be configured, with a set  of periodic CSI-RS resource configuration indices by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig for a serving cell. This is the set of beams that a UE needs to monitor for potential beam failure. There is no reason for gNB to configure UE with a set of not in the set of CSI-RS resources configured by TCI-StatesPDCCH. Ideally every active beam used for PDCCH transmission, that is the subset of TCI-StatesPDCCH activated by MAC-CE when the size of configured TCI-StatesPDCCH is larger than 8, or the entire set of  TCI-StatesPDCCH otherwise, should be monitored so their failure can be promptly detected. This makes it necessary for the set  QCLed with the set of beams actively used for PDCCH transmission.  If the higher layer parameter Beam-Failure-Detection-RS-ResourceConfig is not configured, the default set is the same as the set of activated TCI-StatesPDCCH.



Proposal 2: The CSI-RS resources configured in the set should be QCLed with the activated set of TCI-StatesPDCCH. When the higher layer parameter Beam-Failure-Detection-RS-ResourceConfig is not configured, the default set  is the same as the set of activated TCI-StatesPDCCH. 





Considering the overhead for constantly monitoring all the active PDCCH beams, the UE may want to monitor for beam failure for only a subset of the active beams at any given time. Subsets of can be defined and activated one at a time, where a UE only monitors the link quality of the subset of  of at a time.  These subsets of  can be defined with RRC signals, and MAC-CE can be used to activate and deactivate the subsets of  for active beam failure monitoring. 


Proposal 3: Subset of can be configured and activated for active beam failure monitoring to reduce the monitoring overhead at the UE side. MAC-CE can be used to activate or deactivate the subset.


The beams in  are monitored and checked against the threshold Qout,LR. Because Qout,LR is defined as a BLER measure (BLERout), it is up to the UE to compute the BLER based on the received RSRP and RSRQ. When the UE derive the BLER for hypothetical PDCCH from the measured CSI-RS or SSB, the scaling of the transmission power between CSI-RS and SSB (Pc_SS) is up to UE implementation. It is not necessary to include this in the spec. Therefore we propose to remove the following sentence from the spec: “The UE applies the Qout,LR threshold for SS/PBCH blocks after scaling a SS/PBCH block transmission power with a value provided by higher layer parameter Pc_SS.”

Proposal 4: Remove the parameter Pc_SS from beam failure detection.

3 Conclusion

In this contribution, we discussed several issues related to beam faiure recovery. Our proposals are summarized below:


Proposal 1: The UE PHY layer should report to the MAC layer the L1-RSRP of each beams in  in slots where it is measured. There is no need to define no beam failure instance in RAN1.  



Proposal 2: The CSI-RS resources configured in the set should be QCLed with the activated set of TCI-StatesPDCCH. When the higher layer parameter Beam-Failure-Detection-RS-ResourceConfig is not configured, the default set  is the same as the set of activated TCI-StatesPDCCH. 


Proposal 3: Subset of can be configured and activated for active beam failure monitoring to reduce the monitoring overhead at the UE side. MAC-CE can be used to activate or deactivate the subset.

Proposal 4: Remove the parameter Pc_SS from beam failure detection.
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