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Introduction
In the RAN1#94 meeting, the following agreements related to beam failure recovery (BFR) were made [1]:
Agreements:
Downselect among the following two alternatives in RAN1#94bis
· Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission
· FFS: value of K
· Alt 4: K symbols after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· FFS: value of K
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission

In this contribution, we discuss the remaining issue for beam failure recovery.
Default PUCCH beam after BFR
In the RAN1 #94 meeting, the default beam used for PUCCH resources after the successful reception of gNB response was discussed. It was agreed to specify this UE behavior (see Figure 1) and two alternatives were provided as shown in the previous section.
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Figure 1. The time period for default PUCCH beam after BFR
Alt-1 vs Alt-4
The main difference between the first alternative (Alt-1) and the second alternative (Alt-4) was the PUCCH resources on which default beam is applied. In Alt-1, the default beam is applied on all PUCCH resources after the successful reception of gNB response. In Alt-4, the default beam is only applied a on a subset of PUCCH resources after the successful reception of gNB response. More specifically, the subset of PUCCH resources is those carrying HARQ ACK/NACK feedback for a PDSCH scheduled from SearchSpace-BFR.
In our opinion, Alt-1 is preferable, and the limitation of PUCCH resources in Alt-4 is unnecessary. Since channel reciprocity usually holds in current TDD systems, a UE usually determines the beams for its PUCCH resources on the basis of DL RS measurement. When beam failure event occurs, all DL control channels of a UE fail. This means that it is very likely that the indicated beams for PUCCH resources also fail. Hence, after a UE successfully receives the gNB response, it is reasonable and safe to transmit PUCCH via the verified beam for the beam failure recovery request (BFRQ) transmission irrespective of the PUCCH resource, before receiving any indication from gNB.
Multiple Serving Cell Issue
According to the agreement in Section 1, Alt-1 implies that the default beam applies to the PUCCH resources in all serving cells that are configured to a UE. This is not reasonable since the beam configuration for different serving cells may be totally different. When beam failure event occurs in the PCell, the associated SCell does not necessarily experiences a beam failure event as well. Therefore, after the successful reception of the gNB response, it is more reasonable to apply the default beam in the serving cell where the BFRQ was transmitted.
Moreover, Alt-1 implies that UE stops transmitting PUCCH with the default beam when a high layer command is applied. The higher layer command includes a command for other serving cells. This means that when a serving cell was just recovered using beam failure recovery, this will prevented other serving cells to adjusting their PUCCH beam. This is an unnecessary limitation. Therefore, we suggest that a UE only stops transmitting PUCCH with the default beam after applying a high layer command for the serving cell where the BFRQ was transmitted.
The starting/ending point of K symbols
Since K is of symbol level granularity, it is necessary to define the starting point and the ending point of the time period. In our opinion, a straightforward solution is:
1. Starting point: the last symbol of the CORESET associated with the reception of the gNB response
2. Ending point: the first symbol of the PUCCH transmission with the default beam.
The value of K
In our understanding, the value of K requires the consideration of three factors: a) the time for decoding the gNB response; b); the time for UL beam adjustment; c) the time for preparing PUCCH transmission. 
Each of the aforementioned factors is highly dependent on the processing capability of a UE. Therefore, we prefer that the value of K is based on its UE capability reported to the gNB.

Proposal 1: Specify UE behaviour in terms of a default PUCCH beam after the success of BFR. On the basis of RAN1#94 agreement:
· Alt-1 (default PUCCH beam applies to all PUCCH transmission) is preferred.
· In addition to Alt-1, the default PUCCH beam shall only apply to the PUCCH transmissions on the serving cell where the beam failure recovery request was transmitted.
· In addition to Alt-1, UE shall stop applying the default PUCCH beam only after the application of the MAC CE activation command or the reconfiguration command for the serving cell where beam failure recovery request was transmitted.
· The time period of K symbols is defined as the offset between the last symbol of the CORESET where gNB response was received and the first symbol of the PUCCH transmission that applies the default beam.
· The value of K is based on the reported UE capability.
Conclusion
In this contribution, the issue associated with the default spatial domain filter used for PUCCH transmission after the success of BFR are discussed. Based on the discussion, we have the following proposals:
Proposal 1: Specify UE behaviour in terms of a default PUCCH beam after the success of BFR. On the basis of RAN1#94 agreement:
· Alt-1 (default PUCCH beam applies to all PUCCH transmission) is preferred.
· In addition to Alt-1, the default PUCCH beam shall only apply to the PUCCH transmissions on the serving cell where the beam failure recovery request was transmitted.
· In addition to Alt-1, UE shall stop applying the default PUCCH beam only after the application of the MAC CE activation command or the reconfiguration command for the serving cell where beam failure recovery request was transmitted.
· The time period of K symbols is defined as the offset between the last symbol of the CORESET where gNB response was received and the first symbol of the PUCCH transmission that applies the default beam.
· The value of K is based on the reported UE capability.

The corresponding text proposals are suggested in Annex 5.1.
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Annex 
5.1	Text proposal related to UE behavior of transmitting PUCCH before any configured beam is initially activated by an MAC-CE
----------------------------------------Text Proposal on TS 38.213 Section 6 (start)----------------------------------------
< Unchanged parts are omitted >
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index  provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot   within a window configured by higher layer parameter BeamFailureRecoveryConfig. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index   until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After detecting a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, if the UE transmits PUCCH on serving cell c, where the PRACH transmission of link failure recovery was performed and if the offset between the last symbol of the control resource set associated with the reception of the DCI and the first symbol of the PUCCH transmission is greater than or equal to K, where K is based on reported UE capability, then the same spatial domain transmission filter used for the PRACH transmission of link failure recovery is used for the PUCCH until the UE applies a MAC CE activation command for PUCCH spatial relation for serving cell c or higher layer parameters PUCCH-Spatialrelationinfo for serving cell c.

< Unchanged parts are omitted >
----------------------------------------Text Proposal on TS 38.213 Section 6 (end)----------------------------------------
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