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1. Introduction
In 117-e meeting, it was concluded that [1]
Agreement
· 2: Agree UE behaviours for PSCell beam failure while the SCG is deactivated:

a)
at PSCell beam failure, TA timer is not stopped
b)
at PSCell beam failure, stop BFD
c)
resume BFD upon reconfiguration of BFD RS (RadioLinkMonitoringConfig or tci-Info)

In this paper, we discuss on issues related to this agreement.
2. Discussion
According to 117-e’s agreements, while SCG is deactivated, UE resume BFD upon BFD RS reconfiguration if BFD is stopped. However, current MAC specification [6] does not capture the agreements. So RAN2 should discuss how to capture the agreements.

Proposal 1. RAN2 should discuss how to capture the mechanism of BFD stop/ resume.

Firstly, we consider BFD stop mechanism. MAC indicates beam failure on the PSCell to upper layer upon detecting beam failure, and RRC receives the indication. So RRC can stop BFD on PSCell upon receiving the indication. MAC can also stop BFD upon sending the indication to upper layer but this is performed in BFD procedure itself. So RRC should stop BFD upon receiving the indication from lower layer.

Proposal 2. RRC should indicate to stop BFD upon receiving the indication from lower layer.

Secondary, we consider BFD resume mechanism. We assume RRC can resume BFD based on that BFD RS is reconfigured according to RRCReconfiguration message. MAC can also resume BFD based on that BFD RS is reconfigured, for example, in BFD procedure. But BFD procedure is stopped by RRC, so RRC should resume BFD upon reconfiguration BFD RS while SCG is deactivated.

Proposal 3. RRC should indicate to resume BFD upon reconfiguration BFD RS while SCG is deactivated. 
According to MAC spec, if BFD RS is changed, UE resets BFI_COUNTER to 0. If BFD stop/resume is introduced, another resetting process is needed.
If UE does not reset the counter before BFD restarting, according to MAC specification, the resetting is performed after decision whether beam failure is declared or not. Then, UE may consider BF is declared and indicates beam failure of PSCell to upper layer. In addition, if BFD RS is changed at the same time as SCG activation, for the same reason, UE may initiates random access immediately after SCG activation. However, according to 117-e’s agreement, UE should be able to activate SCG without random access in this case. So, UE should reset the counter before restart of BFD. In other words, “BFD resumption” should include the process of “BFI_COUNTER resetting” and “BFD restarting”.

Proposal 4. BFD resumption should include the process of BFI_COUNTER resetting and BFD restarting, and the resetting should be performed before the restarting.
Proposal 5. RAN2 should agree with attached TP.
3. Conclusion

In this contribution, we made the following proposals:
Proposal 1. RAN2 should discuss how to capture the mechanism of BFD stop/ resume.
Proposal 2. RRC should indicate to stop BFD upon receiving the indication from lower layer.

Proposal 3. RRC should indicate to resume BFD upon reconfiguration BFD RS while SCG is deactivated.
Proposal 4. BFD resumption should include the process of BFI_COUNTER resetting and BFD restarting, and the resetting should be performed before the restarting.
Proposal 5. RAN2 should agree with attached TP.
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Annex A: Text proposal to TS 38.331
5.3.5.5.7
SpCell Configuration

The UE shall:

1>
if the UE is connected with a L2 U2N Relay UE via the PC5-RRC connection (i.e. the UE is a L2 U2N Remote UE):

2>
use values for timers T300, T301 and T319 as included in ue-TimersAndConstants-RemoteUE received in SIB1;
2>
use value for timers T311, as included in ue-TimersAndConstants received in SIB1;
1>
else

2>
if the SpCellConfig contains the rlf-TimersAndConstants:

3>
configure the RLF timers and constants for this cell group as specified in 5.3.5.5.6;

2>
else if rlf-TimersAndConstants is not configured for this cell group:

3>
if any DAPS bearer is configured:

4>
use values for timers T301, T310, T311 and constants N310, N311 for the target cell group, as included in ue-TimersAndConstants received in SIB1;

3>
else

4>
use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;
2>
if the SpCellConfig contains spCellConfigDedicated:

3>
configure the SpCell in accordance with the spCellConfigDedicated;

3>
consider the bandwidth part indicated in firstActiveUplinkBWP-Id if configured to be the active uplink bandwidth part;

3>
consider the bandwidth part indicated in firstActiveDownlinkBWP-Id if configured to be the active downlink bandwidth part or the bandwidth part for Radio Link Monitoring, Beam Failure Detection and measurements if the SpCellConfig is included in an RRCReconfiguration message contained in an NR or E-UTRA RRC message indicating that the SCG is deactivated;

3>
if any of the reference signal(s) that are used for radio link monitoring are reconfigured by the received spCellConfigDedicated:

4>
stop timer T310 for the corresponding SpCell, if running;

4>
stop timer T312 for the corresponding SpCell, if running;

4>
reset the counters N310 and N311.
3>
if any of the reference signal(s) that are used for beam failure detection are reconfigured by the received spCellConfigDedicated, and if the SCG is deactivated:

4>
indicate to lower layers to resume beam failure detection on the PSCell if stopped;
1>
if the SpCellConfig contains the lowMobilityEvaluationConnected:

2>
the UE may perform the evaluation of the low mobility criterion for this cell group as specified in 5.7.13.1;
1>
if the SpCellConfig contains the goodServingCellEvaluationRLM:

2>
the UE may perform the evaluation of the good serving cell quality criterion for this cell group as specified in 5.7.13.2;
1>
if the SpCellConfig contains the goodServingCellEvaluationBFD:

2>
the UE may perform the evaluation of the good serving cell quality criterion for this serving cell as specified in 5.7.13.2;
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5.7.3
SCG failure information

5.7.3.1
General
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Figure 5.7.3.1-1: SCG failure information

The purpose of this procedure is to inform E-UTRAN or NR MN about an SCG failure the UE has experienced i.e. SCG radio link failure, failure of SCG reconfiguration with sync, SCG configuration failure for RRC message on SRB3, SCG integrity check failure, and consistent uplink LBT failures on PSCell for operation with shared spectrum channel access.

5.7.3.2
Initiation

A UE initiates the procedure to report SCG failures when neither MCG nor SCG transmission is suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;

1>
upon detecting beam failure of the PSCell while the SCG is deactivated, in accordance with TS 38.321[3];

1>
upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;

1>
upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;

1>
upon integrity check failure indication from SCG lower layers concerning SRB3.

Upon initiating the procedure, the UE shall:

1>
if the procedure was not initiated due to beam failure of the PSCell while the SCG is deactivated:

2>
suspend SCG transmission for all SRBs, DRBs and, if any, BH RLC channels;

2>
reset SCG MAC;
1>
if the procedure was initiated due to beam failure of the PSCell while the SCG is deactivated:

2>
indicate to lower layers to stop beam failure detection on the PSCell;
1>
stop T304 for the SCG, if running;

1>
stop conditional reconfiguration evaluation for CPC, if configured;

1>
if the UE is in (NG)EN-DC:

2>
initiate transmission of the SCGFailureInformationNR message as specified in TS 36.331 [10], clause 5.6.13a.

1>
else:

2>
initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5.
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Annex B: Text proposal to TS 38.331
5.17
Beam Failure Detection and Recovery procedure

The MAC entity may be configured by RRC per Serving Cell with a beam failure recovery procedure which is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity. If beamFailureRecoveryConfig is reconfigured by upper layers during an ongoing Random Access procedure for beam failure recovery for SpCell, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure using the new configuration.

RRC configures the following parameters in the BeamFailureRecoveryConfig, BeamFailureRecoverySCellConfig, BeamFailureRecoveryServingCellConfig and the RadioLinkMonitoringConfig for the Beam Failure Detection and Recovery procedure:

-
beamFailureInstanceMaxCount for the beam failure detection (per Serving Cell or per BFD-RS set of Serving Cell configured with two BFD-RS sets);

-
beamFailureDetectionTimer for the beam failure detection (per Serving Cell or per BFD-RS set of Serving Cell configured with two BFD-RS sets);

-
beamFailureRecoveryTimer for the beam failure recovery procedure;

-
rsrp-ThresholdSSB: an RSRP threshold for the SpCell beam failure recovery;

-
rsrp-ThresholdBFR: an RSRP threshold for the SCell beam failure recovery or for the beam failure recovery of BFD-RS set of Serving Cell;

-
powerRampingStep: powerRampingStep for the SpCell beam failure recovery;

-
powerRampingStepHighPriority: powerRampingStepHighPriority for the SpCell beam failure recovery;

-
preambleReceivedTargetPower: preambleReceivedTargetPower for the SpCell beam failure recovery;

-
preambleTransMax: preambleTransMax for the SpCell beam failure recovery;

-
scalingFactorBI: scalingFactorBI for the SpCell beam failure recovery;

-
ssb-perRACH-Occasion: ssb-perRACH-Occasion for the SpCell beam failure recovery using contention-free Random Access Resources;

-
ra-ResponseWindow: the time window to monitor response(s) for the SpCell beam failure recovery using contention-free Random Access Resources;

-
prach-ConfigurationIndex: prach-ConfigurationIndex for the SpCell beam failure recovery using contention-free Random Access Resources;

-
ra-ssb-OccasionMaskIndex: ra-ssb-OccasionMaskIndex for the SpCell beam failure recovery using contention-free Random Access Resources;

-
ra-OccasionList: ra-OccasionList for the SpCell beam failure recovery using contention-free Random Access Resources;

-
candidateBeamRSList: list of candidate beams for SpCell beam failure recovery;

-
candidateBeamRSSCellList: list of candidate beams for SCell beam failure recovery;

-
candidateBeamresourceList: list of candidate beams for beam failure recovery of BFD-RS set 0 of Serving Cell;

-
candidateBeamresourceList2: list of candidate beams for beam failure recovery of BFD-RS set 1 of Serving Cell.

The following UE variables are used for the beam failure detection procedure:

-
BFI_COUNTER (per Serving Cell or per BFD-RS set of Serving Cell configured with two BFD-RS sets): counter for beam failure instance indication which is initially set to 0.
-
set BFI_COUNTER to 0 upon resumption of this procedure by BFD RS reconfiguration.
The MAC entity shall for each Serving Cell configured for beam failure detection:

1>
if the Serving Cell is configured with two BFD-RS sets, the MAC entity shall for each BFD-RS set of the Serving Cell:

2>
if beam failure instance indication for a BFD-RS set has been received from lower layers:

3>
start or restart the beamFailureDetectionTimer;

3>
increment BFI_COUNTER of the BFD-RS set by 1;

3>
if BFI_COUNTER >= beamFailureInstanceMaxCount:

4>
trigger a BFR for this BFD-RS set of the Serving Cell;

2>
if BFR is triggered for both BFD-RS sets of the SpCell and is not successfully completed:

3>
initiate a Random Access procedure (see clause 5.1) on the SpCell;

2>
if the Serving Cell is SpCell and the Random Access procedure initiated for beam failure recovery of both BFD-RS sets of SpCell is successfully completed (see clause 5.1):

3>
set BFI_COUNTER of each BFD-RS set of SpCell to 0.

3>
consider the Beam Failure Recovery procedure successfully completed.

2>
if the beamFailureDetectionTimer of this BFD-RS set expires; or

2>
if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers associated with this BFD-RS set of the Serving Cell:

3>
set BFI_COUNTER of the BFD-RS set to 0.

2>
if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this BFD-RS set of the Serving Cell:

3>
set BFI_COUNTER of the BFD-RS set to 0;

3>
consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs of this BFD-RS set of the Serving Cell.

2>
if the Serving Cell is SCell and the SCell is deactivated as specified in clause 5.9:

3>
set BFI_COUNTER of each BFD-RS set of SCell to 0;

3>
consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs of all BFD-RS sets of the Serving Cell.

1>
else:

2>
if beam failure instance indication has been received from lower layers:

3>
start or restart the beamFailureDetectionTimer;

3>
increment BFI_COUNTER by 1;

3>
if BFI_COUNTER >= beamFailureInstanceMaxCount:

4>
if the Serving Cell is SCell:

5>
trigger a BFR for this Serving Cell;

4>
else if the Serving Cell is PSCell, the SCG is deactivated and beam failure of the PSCell was not indicated to upper layers since the SCG was deactivated:

5>
indicate beam failure of the PSCell to upper layers.

4>
else

5>
initiate a Random Access procedure (see clause 5.1) on the SpCell.

2>
if the beamFailureDetectionTimer expires; or

2>
if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers associated with this Serving Cell:

3>
set BFI_COUNTER to 0.

2>
if the Serving Cell is SpCell and the Random Access procedure initiated for SpCell beam failure recovery is successfully completed (see clause 5.1):

3>
set BFI_COUNTER to 0;

3>
stop the beamFailureRecoveryTimer, if configured;

3>
consider the Beam Failure Recovery procedure successfully completed.

2>
else if the Serving Cell is SCell, and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of this Serving Cell; or
2>
if the SCell is deactivated as specified in clause 5.9:

3>
set BFI_COUNTER to 0;

3>
consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.

The MAC entity shall:

1>
if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed and if none of the Serving Cell(s) of this MAC entity are configured with two BFD-RS sets:
2>
if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the BFR MAC CE plus its subheader as a result of LCP:

3>
instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE.

2>
else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated BFR MAC CE plus its subheader as a result of LCP:
3>
instruct the Multiplexing and Assembly procedure to generate the Truncated BFR MAC CE.

2>
else:

3>
trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.

1>
if the Beam Failure Recovery procedure determines that at least one BFR for BFD-RS set has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed; or

1>
if the Beam Failure Recovery procedure determines that at least one BFR for BFD-RS set for only one BFD-RS set has been triggered and not cancelled for an SpCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed; or

1>
if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed and if at least one Serving Cell of this MAC entity is configured with two BFD-RS sets:

2>
if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Enhanced BFR MAC CE plus its subheader as a result of LCP:

3>
instruct the Multiplexing and Assembly procedure to generate the Enhanced BFR MAC CE.

2>
else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated Enhanced BFR MAC CE plus its subheader as a result of LCP:

3>
instruct the Multiplexing and Assembly procedure to generate the Truncated Enhanced BFR MAC CE.

2>
else:

3>
trigger the SR for beam failure recovery of each BFD-RS set for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed;

3>
trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.

All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE or Truncated BFR MAC CE which contains beam failure information of that SCell. All BFRs triggered for a BFD-RS set of a Serving Cell shall be cancelled when a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the Serving Cell.
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