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1	Introduction
One topic discussed in RAN2#118e was stopping of BFD after beam failure detection on deactivated SCG. In RAN2#117e, the following was agreed:
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)

Then in RAN2#118e, there was a discussion in [4] whether the agreement should be captured in 38.331 as proposed in [2] and [3]. The views were split roughly 50/50, and in the end the following was agreed: 
6: Do not capture BFD stop/resumption in TS 38.331 for now. If there is a reason to do so later, can rediscuss.

In this contribution we continue the discussion on BFD for deactivated SCG.
[bookmark: _Ref178064866]2	Discussion
One argument used in [4] for not capturing stop/resume of BFD for deactivated SCG in 38.331 was that it is already captured in 38.321. The latest updates in 38.321 [1] ensure that beam failure is indicated only once from MAC to RRC after SCG was deactivated or reconfigured with BFD-RS:
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 and, the SCG is deactivated:
5>	if beam failure of the PSCell has not been indicated to upper layers since the SCG was deactivated or since the deactivated SCG was last reconfigured with BFD-RS:
6>	indicate beam failure of the PSCell to upper layers.
4>	else:
5>	initiate a Random Access procedure (see clause 5.1) on the SpCell.

Respectively, at SCG activation after beam failure was detected and reported to the network using SCGFailureInformation, the BFI_COUNTER is reset when network reconfigures the reference signals used for beam failure detection in the RRCReconfiguration message:
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.

The above yellow highlighted sections indeed ensure that BFD is not indicated to RRC from the time BFD was detected for deactivated SCG until SCG is activated or reference signals reconfigured. 
However, our understanding of the RAN2#117e agreement to stop BFD at beam failure of deactivated SCG was to save UE power by stopping the beam failure indication from the physical layer, since otherwise the UE may still continuously monitor the DL beams. The text in the first yellow part (i.e., if beam failure of the PSCell has not been indicated to upper layers since the SCG was deactivated) seems to hint that the condition BFI_COUNTER >= beamFailureInstanceMaxCount could be satisfied a couple of times during SCG deactivation, which may only happen if BFI is still received from the lower layer. This is counter-intuitive, since a smart UE implementation should stop monitoring DL beams to save energy and so beam failure instance indication from the lower layers should be stopped. 
RAN2 can correct the error and mandate that the UE shall stop beam failure indication from the physical layer. At this late stage of Rel-17 correction, it may lead to further unnecessary discussions since companies could interpret the RAN2#117e agreement differently. A simplified approach is to add a note in section 5.17 of 38.321 to allow a smart UE implementation by stopping lower layer beam failure indication while BFI_COUNTER >= beamFailureInstanceMaxCount for deactivated SCG. A text proposal is provided in Annex A1. 
[bookmark: _Toc110966613][bookmark: _Hlk110855186][bookmark: _Hlk110950619]Add a note in TS 38.321 that the UE may stop lower layer beam failure indication while BFI_COUNTER >= beamFailureInstanceMaxCount for deactivated SCG.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Add a note in TS 38.321 that the UE may stop lower layer beam failure indication while BFI_COUNTER >= beamFailureInstanceMaxCount for deactivated SCG.
[bookmark: _In-sequence_SDU_delivery] If proposal 1 can be agreed, Ericsson will provide a CR capturing the change in the TP in Annex A1.
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Annex A1: Text proposal for 38.321
START OF CHANGES
[bookmark: _Toc29239861][bookmark: _Toc37296223][bookmark: _Toc46490350][bookmark: _Toc52752045][bookmark: _Toc52796507][bookmark: _Toc109217581]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;
-	candidateBeamRSList-r17: list of candidate beams for beam failure recovery of BFD-RS set one of Serving Cell;
-	candidateBeamRSList2-r17: list of candidate beams for beam failure recovery of BFD-RS set two 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.
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:
2>	if beam failure instance indication for a BFD-RS set has been received from lower layers:
3>	start or restart the beamFailureDetectionTimer of the BFD-RS set;
3>	increment BFI_COUNTER of the BFD-RS set by 1;
3>	if BFI_COUNTER of the BFD-RS set >= 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 the Beam Failure Recovery procedure is not successfully completed for any of the BFD-RS sets:
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 a 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 for this BFD-RS set 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 and, the SCG is deactivated:
5>	if beam failure of the PSCell has not been indicated to upper layers since the SCG was deactivated or since the deactivated SCG was last reconfigured with BFD-RS:
6>	indicate beam failure of the PSCell to upper layers.
NOTE: After beam failure is indicated to upper layers the UE may stop lower layer beam failure indication while BFI_COUNTER >= beamFailureInstanceMaxCount for the deactivated SCG.
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 MAC CE for BFR 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 MAC CE for BFR 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.
END OF CHANGES
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