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Introduction
In this contribution, we will discuss a few remaining issues in beam management and beam failure recovery, including the timing for UE to apply default spatialRelation on PUCCH during beam failure recovery, the issue of SRS transmission during beam failure recovery, transmission of CSI-RS for L1-RSRP computation and the TCI state for multi-slot PDSCH. Discussions
1 
2 
Support of unified beam change signaling
In RAN1#94bis, UE capability signaling to indicate whether UE supports same beam correspondence relationship for beam management is supported across CCs is agreed. In NR, beam management procedure is designed considering various scenarios and flexible signaling has been introduced. However, for the UEs which reported the same beam beam correspondence relationship across CC, such flexibility requires unnecessary frequent signaling and brings large latency for beam change. Considering such aspects, unified beam change should be supported to reduce signaling overhead and large latency for beam change. More details are provided in the companion contribution [2].
Proposal 1: Support unified beam change signaling for the UE reported the capability to support same beam correspondence relationship for beam management across CCs.
Issues Related with Beam Failure Recovery
It was agreed that the UE shall apply some default spatialRelation behaviour on PUCCH channel during beam failure recovery procedure. After the UE receives the gNB’s response to a beam failure recovery request, starting from some time point, the UE begins to use the same Tx beam used for successful beam failure recovery request transmission to transmit PUCCH. The timing for that is not decided yet. From our view, that default behaviour shall start from the PUCCH that is related with the gNB’s response, i.e., the DCI formats detected from search space for beam failure recovery. The Tx beam of PUSCH scheduled by DCI format 0_0 is associated with the Tx beam of PUCCH. Therefore, the transmission of PUSCH of DCI format 0_0 shall be taken into account too. We propose the UE shall start assume the default spatialRelation behaviour on PUCCH resource starting from the first symbol of PUCCH for HARQ-ACK transmission triggered by a DCI format detected from beam failure recovery search space or the first symbol of PUSCH scheduled by a DCI format 0_0 detected from beam failure recovery search space. For TP proposal, please see our companion CR draft. 
Proposal 2: Starting from the first symbol of PUCCH carrying HARQ-ACK triggered by DCI or PUSCH of DCI format 0_0 detected in beam failure recovery search space, the UE assumes PUCCH transmission using the same Tx beam as PRACH transmission of beam failure recovery request.
Regarding the spatial Relation of SRS resources during beam failure recovery, in our view, only the SRS resources configured for codebook-based or non-codebook-based transmission needs some default behavior. During beam failure recovery, for the successful transmission and reception of PUSCH, the UE can use the same Tx beam used for PRACH transmission to transmit the PUSCH. The Tx beam for PUSCH is indicated through SRI field in DCI, which indicates one or more SRS resources configured in the set for codebook-based or non-codebook-based transmission. In contrast, the SRS resource configured in set for beam management is not directly used as Tx beam reference for PUSCH but is used to train the uplink beam pair link and as spatialRelation reference for UL signals. We shall not ask the UE to assume default spatialRelation on them and such a design is not necessary.  
Proposal 3: After receiving gNB’s response, the UE shall begin to assume the SRS resources configured in set with parameter usage set to ‘codebook’ or ‘nonCodebook’ use the same spatial filter as the PRACH transmission until the spatialRelationInfo of those SRS is re-configured or activated.
AP CSI-RS for L1-RSR measurment
In contrast with CSI-RS for CSI acquisition, the AP CSI-RS for beam management is used for the UE to measure the quality of various Tx beams and then select the proper Tx beam for downlink channels. Furthermore, the UE can find the ‘best’ Rx beam for each Tx beam. Considering that CSI-RS for beam management is used as spatial QCL source for other signals and channels, we shall ensure the UE measures the correct Tx beam as configured and avoid introducing some ‘random’ QCL assumption on those CSI-RS resources. Therefore, the gNB shall not schedule AP CSI-RS for beam management with triggering offset less than the UE reported Threshold-shed-offset. For TP proposal, please see our companion draft CR
Proposal 4: For a AP-CSI-RS for L1-RSRP computation, the UE shall expect that the triggering offset shall not be smaller than the Threshold-Shed-Offset.
TCI states for multi-slot PDSCH
The QCL assumption including spatial QCL configuration for a PDSCH is dynamically indicated through the Transmission configuration indication field in downlink scheduling DCI, and the codepoint of the Transmission configuration indication field indicates one of up to 8 TCI states that are activated in MAC-CE. For one MAC-CE carrying TCI activation command, the newly activated TCI states take effect starting from slot  if the HARQ ACK for the MAC-CE is received at slot n. Thus a multi-slot PDSCH allocation could meet the scenario that the starting time moment of newly activated TCI states for PDSCH taking effect happens in the middle of one multi-slot PDSCH allocation. One example of that issues is shown in Figure 1. A 2-slot PDSCH is scheduled in slot n and slot n+1. A set of TCI states selected PDSCH takes effect starting from slot n+1 due to MAC-CE activation command was sent earlier. The issue is which candidate TCI states shall be applied to each part of that 2-slot PDSCH allocation. 
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Figure 1
 We can consider two alternatives to resolve this issue:
· Alt1: the UE chooses the candidate TCI states per PDSCH part. In the example of Figure 1, for PDSCH part 1 in slot n, the UE chooses the candidate TCI states that are still valid in slot n and for PDSCH part 2 in slot n+1, the UE chooses the candidate TCI states that take effect starting from slot n+1.
· Alt2: the UE chooses the candidate TCI states that are valid in the first slot of one multi-slot PDSCH and apply them to all the parts of that multi-slot PDSCH. In the example of Figure 1, the UE chooses the candidate TCI states that are still valid in slot n to both PDSCH part 1 and part 2.
Both Alt1 and Alt2 have pros and cons. Alt1 ensure we follow the timeline of TCI states activation but it causes discontinuity of Tx beam within one PDSCH, therefore, the benefit of multi-slot PDSCH transmission could be impaired. On the other hand, Alt2 can ensure same Tx beams are applied to all the parts in one PDSCH but need UE to do special processing on multi-shot PDSCH when the above scenario happens. By comparing pros of cons, Alt2 is preferred. For TP proposal, please see our companion draft CR.
Proposal 5: For multi-slot PDSCH, the indicated TCI state is based on candidate TCI states in the first slot where the multi-slot PDSCH is scheduled.
Conclusions
In this contribution, a few remaining issues on beam failure recovery and beam management are discussed. Based on the discussion, the following proposals are provided:
Proposal 1: Support unified beam change signaling for the UE reported the capability to support same beam correspondence relationship for beam management across CCs.
Proposal 2: Starting from the first symbol of PUCCH carrying HARQ-ACK triggered by DCI or PUSCH of DCI format 0_0 detected in beam failure recovery search space, the UE assumes PUCCH transmission using the same Tx beam as PRACH transmission of beam failure recovery request.
Proposal 3: After receiving gNB’s response, the UE shall begin to assume the SRS resources configured in set with parameter usage set to ‘codebook’ or ‘nonCodebook’ use the same spatial filter as the PRACH transmission until the spatialRelationInfo of those SRS is re-configured or activated.
Proposal 4: For a AP-CSI-RS for L1-RSRP computation, the UE shall expect that the triggering offset shall not be smaller than the Threshold-Shed-Offset.
Proposal 5: For multi-slot PDSCH, the indicated TCI state is based on candidate TCI states in the first slot where the multi-slot PDSCH is scheduled.
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