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1 Introduction
In this contribution we discuss the remaining issues of Scell BFR.
2 Discussion
2.1 RA prioritisation for SCell BFR
RAN1 has agreed that SR resource for SCell BFR is not always configured. In RAN2 #108 [1], it was also agreed that:

· When SCell BFR SR resource is not configured and SCell BFR MAC CE transmission triggers SCell BFR SR, Random Access procedure on SpCell is triggered to request UL resources to transmit the SCell BFR MAC CE
In R15, random access procedure for SpCell BFR can be prioritised by including ra-Prioritization parameters (powerRampingStepHighPriority and scalingFactorBI ) in BeamFailureRecoveryConfig . In our view it is beneficial to include ra-Prioritization parameters in BeamFailureRecoverySCellConfig (as shown below) for SCell BFR as well to expedite the BFR procedure when SR resource for SCell BFR is not configured.

BeamFailureRecoverySCellConfig information element

-- ASN1START

-- TAG-BEAMFAILURERECOVERYSCELLCONFIG-START

BeamFailureRecoverySCellConfig-r16 ::=       SEQUENCE {

 rsrp-Threshold-BFR-r16      RSRP-Range                 OPTIONAL, -- Need M

 candidateBeamRSSCellList-r16      SEQUENCE (SIZE(1..maxNrofCandidateBeams-r16)) OF CandidateBeamRS-r16       OPTIONAL, -- Need M
ra-Prioritization               RA-Prioritization            OPTIONAL, -- Need R

 ...

}

CandidateBeamRS-r16 ::=    SEQUENCE {

    candidateBeamConfig-r16


CHOICE  {

        ssb-r16                                 SSB-Index,

        csi-RS-r16                              NZP-CSI-RS-ResourceId

    },

    servingCellId                   ServCellIndex                    OPTIONAL -- Need R

}

-- TAG-BEAMFAILURERECOVERYSCELLCONFIG-STOP

-- ASN1STOP

Proposal 1: RA prioritisation is supported for SCell BFR.
Proposal 2: ra-Prioritization is included in BeamFailureRecoveryConfigSCell.
2.2 UL grant for BFR MAC CE Transmission

If UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SCell BFR MAC CE plus its subheader as a result of logical channel prioritization, SCell BFR MAC CE is transmitted using the UL-SCH resource. Otherwise, Scheduling Request for SCell beam failure recovery is triggered.
In RAN2 #108, it was discussed whether UE can transmit SCell BFR MAC CE using UL grant of any serving cell or not. Following options were discussed:

Option 1: SCell BFR MAC CE can be transmitted using UL grant of any serving cell 

Option 2: SCell BFR MAC CE can be transmitted using UL grant of any serving cell except the UL grant of failed SCell(s).
Option 3: If UL grant is available on only failed SCell, SCell BFR MAC CE can be transmitted using UL grant of failed SCell.

RAN2 has previously sought RAN1's opinion on this issue. RAN1 has replied that there is no need for introducing such restrictions for SCell BFR MAC CE transmission. Since beam management is primarily designed by RAN1, our preference is to follow the RAN1 opinion.

Proposal 3: SCell BFR MAC CE can be transmitted using UL grant of any serving cell.
2.3 SCell BFR MAC CE Aspects

At the time of MAC PDU assembly there can be several failed SCell(s). It may or may not be possible to include information about all the failed SCell(s) depending the UL grant size. So the question is whether UE can report a subset of failed SCell(s) in SCell BFR MAC CE or not.
If we mandate UE to always include all failed SCell(s) in SCell BFR MAC CE and if UL grant size is not large enough, there will be delay in beam failure recovery as UE cannot transmit SCell BFR MAC CE. By allowing UE to report a subset of failed SCell(s) in SCell BFR MAC CE, beam failure recovery for some of failed SCell(s) can be expedited. Note that this does not require any change in SCell BFR MAC CE format. GnB assumes that beam failure is detected and perform BFR for serving cell for which Ci bit is set to 1. gNB ignore the Ci bit set to 0. It does not make any assumption about the beam failure status of serving cell whose Ci bit is set to 0.

Proposal 4:If UL grant size is not large enough, UE can report a subset of failed SCell(s) in SCell BFR MAC CE. Ci bit of SCell(s) not reported in SCell BFR MAC CE is set to 0.

In the current MAC CE design, octet containing 'AC' field is included for each serving cell with Ci bit set to 1, irrespective of whether candidate beam is available or not. This may lead to unnecessary overhead as shown in Figure 1. In Figure 1A, for all the failed SCells reported in MAC CE, candidate beam is not available, but UE needs to still include three octets. In Figure 1B, all the failed SCells after SCell 1, candidate beam is not available, but UE needs to still include two octets. 
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Figure 1
If there are consecutive octets containing AC set to 0 in the end of MAC CE, these can be skipped.

· If candidate beam is not available for a failed SCell with serving cell index i, octet containing AC can be skipped, if candidate beam is not available for all failed SCell(s) with serving cell index j > i or if this failed SCell has the highest serving cell index amongst the failed SCells. 
Figure 2 illustrates this operation for example in Figure 1.  In Figure 2A, for none of the failed SCells, candidate beam is available. So octet containing AC is skipped for all of them. In Figure 2B, candidate beam is available for failed SCell 1. So octet containing AC is included. All the subsequent failed SCells (i.e. SCell 6 and SCell 7) does not have candidate beam available, so octets containing AC is skipped for them. 
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Figure 2
Proposal 5: If candidate beam is not available for a failed SCell with serving cell index i, octet containing AC is skipped, if candidate beam is not available for all failed SCell(s) with serving cell index j > i or if this failed SCell has the highest serving cell index amongst the failed SCells.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RA prioritisation is supported for SCell BFR.
Proposal 2: ra-Prioritization is included in BeamFailureRecoveryConfigSCell.
Proposal 3: SCell BFR MAC CE can be transmitted using UL grant of any serving cell.
Proposal 4:If UL grant size is not large enough, UE can report a subset of failed SCell(s) in SCell BFR MAC CE. Ci bit of SCell(s) not reported in SCell BFR MAC CE is set to 0.

Proposal 5: If candidate beam is not available for a failed SCell with serving cell index i, octet containing AC is skipped, if candidate beam is not available for all failed SCell(s) with serving cell index j > i or if this failed SCell has the highest serving cell index amongst the failed SCells.
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