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Introduction
In RAN2#116bis meeting, the following agreements were achieved [1]:
5 tci-Info, which can provide activated TCI states for PDCCH/PDSCH reception at SCG activation (i.e. transition from deactivated SCG to activated SCG), can be included at any RRC reconfiguration while the SCG is deactivated and, if SCG remains deactivated and the UE performs BFD and/or RLM based on activated TCI states for PDCCH reception, the UE uses the newly activated TCI states for PDCCH reception.
Upon BF while the SCG is deactivated: UE indicates BF to NW via RRC (e.g. so the network can reconfigure the UE to keep the PSCell and allow RACH-less activation (by changing BFD RS), or change the PSCell or release the SCG). If the network does not reconfigure the UE and activates the SCG, RACH will be used (FFS how this will be captured).
In RAN2#117e meeting, the following agreements were achieved [2]:
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)
4: While the SCG is deactivated and the UE is configured to perform RLM/BFD, the UE continues BFD after TA timer expiry.
In this contribution, we will continue to discuss the beam failure in deactivation SCG.
Discussion
[bookmark: _Hlk68215394]In RAN2#116bis meeting, it was discussed the UE actions upon beam failure occurs during SCG is deactivated and agreed the UE will indicate beam failure to network via RRC message. In current TS 38.331 [3], the UE sends SCGFailureInformation message to network with the failureType is set to be beamFailure when beam failure is detected while SCG is in deactivated state. No more detailed information about beam failure is provided to network. 
However it was agreed to allow the NW to update the TCI-Info for UE while the SCG in deactivation SCG, from the NW perspective the NW couldn’t choose the suitable TCI state based on only the indication of beam failure without further assistance information from UE. Furthermore, if the NW doesn’t provide the update TCI state while the SCG in deactivation state after the UE reports beam failure, the UE shall only choose to active the SCG via triggering RACH procedure according to current 38.321 spec:
	[bookmark: _Toc100872097]5.29	Activation/Deactivation of SCG
The network may activate and deactivate the configured SCG. The MAC entity shall for the configured SCG:
1>	if upper layers indicate that activation of the SCG:
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount for the PSCell or the timeAlignmentTimer associated with PTAG is not running:
3>	indicate to upper layers that a Random Access Procedure (as specified in clause 5.1.1) is needed for SCG activation.
2>	else if a Random Access Procedure is not triggered for SCG activation:
3>	activate the SCG according to the timing defined in TS 38.133 [11] for direct SCG activation.



That is, performing beam failure recovery while the SCG in deactivation can make SCG activation without RACH to be possible.
Observation 1: Not perform beam failure recovery while the SCG in deactivation, UE can only perform SCG activation with triggering RACH procedure.
Observation 2: From NW perspective, NW needs more assistance information from UE to update TCI state for PSCell during SCG deactivation or upon SCG activation.
During SCG deactivated state, when the beam failure is detected, besides the indication of beam failure, the UE can report the suitable beam index (based on the measurement results) to the SN via MCG to assistant the NW to decide the updated TCI state upon activation SCG or during the SCG in deactivation state. In R16, beam failure recovery for SCell was supported, in which UE can report the suitable SSB/CSI-RS index information to NW, and the suitable beam index can be the beam whose L1-RSRP measurement is higher than the threshold configured by NW, e.g. rsrp-ThresholdBFR configured via BeamFailureRecoverySCellConfig. Similar mechanism can be adopted for PSCell while SCG in deactivation. The procedure can be achieved by including the suitable beam index information in SCGFailureInformation signalling. And the suitable beam can be the beam whose L1-RSRP measurement is higher than the threshold configured by NW, e.g. rsrp-ThresholdSSB configured via BeamFailureRecoveryConfig. These assistance information can help the NW to make decision on TCI state updated while SCG in deactivation or upon SCG activation, which can make it possible that the UE active TCI without triggering RACH to perform SCG activation. This option could bring benefit at least for the stationary or slowly moving UE especially. Two TPs are provided in Annex A1 (38.331) and Annex A2 (37.340).
Proposal 1: Upon beam failure detection, the UE should report the suitable beam index if applicable to the SN via MN by including the suitable beam index in the SCGFailureInformation if the network configures it. 
Proposal 2: The suitable beam should be the beam whose L1-RSRP measurement is higher than the threshold configured by NW i.e. rsrp-ThresholdSSB configured via BeamFailureRecoveryConfig.
Conclusion
In this contribution, we discuss the beam failure in deactivated SCG, and propose:
Observation 1: Not perform beam failure recovery while the SCG in deactivation, UE can only perform SCG activation with triggering RACH procedure.
Observation 2: From NW perspective, NW needs more assistance information from UE to update TCI state for PSCell during SCG deactivation or upon SCG activation.
Proposal 1: Upon beam failure detection, the UE should report the suitable beam index if applicable to the SN via MN by including the suitable beam index in the SCGFailureInformation if the network configures it. 
Proposal 2: The suitable beam should be the beam whose L1-RSRP measurement is higher than the threshold configured by NW i.e. rsrp-ThresholdSSB configured via BeamFailureRecoveryConfig.
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Annex A1		Text Proposal for TS 38.331
The text proposal in this section is written against the TS 38.331 release 17 spec [3].
	START OF CHANGE	
[bookmark: _Toc100929777][bookmark: _Toc60776954][bookmark: _Toc90650826]5.7.3.5	Actions related to transmission of SCGFailureInformation message
The UE shall set the contents of the SCGFailureInformation message as follows:
1>	if the UE initiates transmission of the SCGFailureInformation message due to T310 expiry:
2>	set the failureType as t310-Expiry;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to T312 expiry:
2>	set the failureType as other and set the failureType-v1610 as t312-Expiry;
1>	else if the UE initiates transmission of the SCGFailureInformation message to provide reconfiguration with sync failure information for an SCG:
2>	set the failureType as synchReconfigFailureSCG;
1>	else if the UE initiates transmission of the SCGFailureInformation message to provide random access problem indication from SCG MAC:
2>	if the random access procedure was initiated for beam failure recovery:
3>	set the failureType as other and set the failureType-v1610 as beamFailureRecoveryFailure;
2>	else:
3>	set the failureType as randomAccessProblem;
1>	else if the UE initiates transmission of the SCGFailureInformation message to provide indication from SCG RLC that the maximum number of retransmissions has been reached:
2>	set the failureType as rlc-MaxNumRetx;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to SRB3 IP check failure:
2>	set the failureType as srb3-IntegrityFailure;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to Reconfiguration failure of NR RRC reconfiguration message:
2>	set the failureType as scg-reconfigFailure;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to consistent uplink LBT failures:
2>	set the failureType as other and set the failureType-v1610 as scg-lbtFailure;
1>	else if connected as an IAB-node and the SCGFailureInformation is initiated due to the reception of a BH RLF indication on BAP entity from the SCG:
2>	set the failureType as other and set failureType-v1610 as bh-RLF;
1> else if the UE initiates transmission of the SCGFailureInformation message due to detection of beam failure of the PSCell while the SCG is deactivated:
2>	set the failureType as other and set failureType-v1610 as beamFailure.
2> include candidateRsIndex in SCGFailureInformation message if available.
1> include and set MeasResultSCG-Failure in accordance with 5.7.3.4;
1>	for each MeasObjectNR configured by a MeasConfig associated with the MCG, and for which measurement results are available:
2>	include an entry in measResultFreqList;
2>	if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to ssb:
3>	set ssbFrequency in measResultFreqList to the value indicated by ssbFrequency as included in the MeasObjectNR;
2>	if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:
3>	set refFreqCSI-RS in measResultFreqList to the value indicated by refFreqCSI-RS as included in the associated measurement object;
2>	if a serving cell is associated with the MeasObjectNR:
3>	set measResultServingCell in measResultFreqList to include the available quantities of the concerned cell and in accordance with the performance requirements in TS 38.133 [14];
2>	set the measResultNeighCellList in measResultFreqList to include the best measured cells, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;
3>	ordering the cells with sorting as follows:
4>	based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based on CSI-RS;
4>	using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ measurement results are available, otherwise using SINR;
3>	for each neighbour cell included:
4>	include the optional fields that are available.
NOTE 1:	The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Exclude-listed cells are not required to be reported.
NOTE 2:	Field measResultSCG-Failure is used to report available results for NR frequencies the UE is configured to measure by SCG RRC signalling.
1>	if available, set the locationInfo as in 5.3.3.7.
1>	if the UE supports SCG failure for mobility robustness optimization:
2>	if the failureType is set to synchReconfigFailureSCG; or
2>	if the failureType is set to randomAccessProblem and the SCG failure was declared while T304 was running:
3>	set perRAInfoList to indicate the performed random access procedure related information as specified in 5.7.10.5.
3>	set the failedPSCellId to the physical cell identity and carrier frequency of the target PSCell of the failed PSCell change;
3>	set the previousPSCellId to the physical cell identity and carrier frequency of the source PSCell where the last RRCReconfiguration message including reconfigurationWithSync for the SCG was received;
3>	set the timeSCGFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync for the SCG;
2>	else:
3>	set the failedPSCellId to the physical cell identity and carrier frequency of the PSCell in which the SCG failure was declared;
3>	if the last RRCReconfiguration message including the reconfigurationWithSync for the SCG was received to enter the PSCell in which the SCG failure was declared:
4>	set the timeSCGFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync for the SCG;
4>	set the previousPSCellId to the physical cell identity and carrier frequency of the PSCell where the last RRCReconfiguration message including reconfigurationWithSync for the SCG was received;
The UE shall submit the SCGFailureInformation message to lower layers for transmission.
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[bookmark: _Toc100929997][bookmark: _Toc60777120][bookmark: _Toc90650992]–	SCGFailureInformation
The SCGFailureInformation message is used to provide information regarding NR SCG failures detected by the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
SCGFailureInformation message
-- ASN1START
-- TAG-SCGFAILUREINFORMATION-START

SCGFailureInformation ::=                   SEQUENCE {
    criticalExtensions                           CHOICE {
        scgFailureInformation                        SCGFailureInformation-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

SCGFailureInformation-IEs ::=            SEQUENCE {
    failureReportSCG                         FailureReportSCG                    OPTIONAL,
    nonCriticalExtension                     SCGFailureInformation-v1590-IEs     OPTIONAL
}

SCGFailureInformation-v1590-IEs ::=       SEQUENCE {
    lateNonCriticalExtension                OCTET STRING                        OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                         OPTIONAL
}

FailureReportSCG ::=                       SEQUENCE {
    failureType                                    ENUMERATED {
                                                               t310-Expiry, randomAccessProblem,
                                                               rlc-MaxNumRetx,
                                                               synchReconfigFailureSCG, scg-ReconfigFailure,
                                                               srb3-IntegrityFailure, other-r16, spare1},
    measResultFreqList                          MeasResultFreqList                                                      OPTIONAL,
    measResultSCG-Failure                      OCTET STRING (CONTAINING MeasResultSCG-Failure)                OPTIONAL,
    ...,
    [[
    locationInfo-r16                            LocationInfo-r16            OPTIONAL,
   failureType-v1610                        ENUMERATED {scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                        t312-Expiry-r16, bh-RLF-r16, beamFailure-r17, spare3, spare2, spare1} OPTIONAL
    ]],
    [[
    previousPSCellId-r17               SEQUENCE {
        physCellId-r17                     PhysCellId,
        carrierFreq-r17                    ARFCN-ValueNR
    }                                                           OPTIONAL,
    failedPSCellId-r17                 SEQUENCE {
        physCellId-r17                     PhysCellId,
        carrierFreq-r17                    ARFCN-ValueNR
     }                                                          OPTIONAL,
    timeSCGFailure-r17                 INTEGER (0..1023)        OPTIONAL,
    perRAInfoList-r17                  PerRAInfoList-r16        OPTIONAL,
candidateRsIndex-r17                     CHOICE {
ssb-Index-r17                                   SSB-Index,
csi-RS-Index-r17                                NZP-CSI-RS-ResourceId
}
[bookmark: _GoBack]    ]]

}

MeasResultFreqList ::=                   SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR


-- TAG-SCGFAILUREINFORMATION-STOP
-- ASN1STOP

	SCGFailureInformation field descriptions

	candidateRsIndex
The field is used to indicate suitable beam index to network when beam failure is detected while in deactivation SCG. The field is set to the index of an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or to the index of a CSI-RS with CSI-RSRP above rsrp-ThresholdSSB amongst the CSI-RSs in candidateBeamRSList.

	measResultFreqList
The field contains available results of measurements on NR frequencies the UE is configured to measure by measConfig.

	measResultSCG-Failure
The field contains the MeasResultSCG-Failure IE which includes available results of measurements on NR frequencies the UE is configured to measure by the NR SCG RRCReconfiguration message. 

	previousPSCellId
This field indicates the physical cell id and carrier frequency of the cell that is the source PSCell of the last SN change.

	failedPSCellId
This field indicates the physical cell id and carrier frequency of the cell in which SCG failure is detected or the target PSCell of the failed PSCell change.

	timeSCGFailure
This field is used to indicate the time elapsed since the last execution of RRCReconfiguration with reconfigurationWithSync for the SCG until the SCG failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.



END OF CHANGE

Annex A2		Text Proposal for TS 37.340
The text proposal in this section is written against the TS 37.340 release 17 spec [4].
	START OF CHANGE	
[bookmark: _Toc100944885][bookmark: _Toc29248346][bookmark: _Toc37200931][bookmark: _Toc46492797][bookmark: _Toc52568323][bookmark: _Toc90725870]7.7	SCG/MCG failure handling
RLF is declared separately for the MCG and for the SCG.
If radio link failure is detected for MCG, and fast MCG while the SCG is not deactivated link recovery is configured, the UE triggers fast MCG link recovery. Otherwise, the UE initiates the RRC connection re-establishment procedure. During the execution of PSCell addition or PSCell change, if radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure.
During fast MCG link recovery, the UE suspends MCG transmissions for all radio bearers, except SRB0, and reports the failure with MCGFailureInformation message to the MN via the SCG, using the SCG leg of split SRB1 or SRB3.
The UE includes in the MCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN. Once the fast MCG link recovery is triggered, the UE maintains the current measurement configurations from both the MN and the SN, and continues measurements based on configuration from the MN and the SN, if possible. The UE initiates the RRC connection re-establishment procedure if it does not receive an RRCConnectionReconfiguration message, RRCReconfiguration message, MobilityFromNRCommand message, MobilityFromEUTRACommand message, RRCConnectionRelease message or RRCRelease message within a certain time after fast MCG link recovery was initiated.
Upon reception of the MCGFailureInformation message, the MN can send RRCConnectionReconfiguration message, RRCReconfiguration message, MobilityFromNRCommand message, MobilityFromEUTRACommand message, RRCConnectionRelease message or RRCRelease message to the UE, using the SCG leg of split SRB1 or SRB3. Upon receiving an RRCConnectionReconfiguration message, RRCReconfiguration message, MobilityFromNRCommand message or MobilityFromEUTRACommand message, the UE resumes MCG transmissions for all radio bearers. Upon receiving an RRCConnectionRelease message or RRCRelease message, the UE releases all the radio bearers and configurations.
NOTE 1:	It is up to network implementation to guarantee that the RRC-related messages are delivered to the UE by the SN before the release of its control plane resources.
The following SCG failure cases are supported:
-	SCG RLF;
-	SCG beam failure while the SCG is deactivated;
-	SN addition/change failure;
-	For EN-DC, NGEN-DC and NR-DC, SCG configuration failure or CPC configuration failure (only for messages on SRB3);
-	For EN-DC, NGEN-DC and NR-DC, SCG RRC integrity check failure (on SRB3);
-	For EN-DC, NGEN-DC and NR-DC, consistent UL LBT failure on PSCell;
-	For IAB-MT, reception of a BH RLF indication from SCG;
-	CPA/CPC execution failure.
Upon SCG failure, if MCG transmissions of radio bearers are not suspended, the UE suspends SCG transmissions for all radio bearers and reports the SCGFailureInformation to the MN, instead of triggering re-establishment. If SCG failure is detected while MCG transmissions for all radio bearers are suspended, the UE initiates the RRC connection re-establishment procedure.
SCG/MCG failure handling by UE also applies to IAB MT.
In all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible. The SN measurements configured to be routed via the MN will continue to be reported after the SCG failure.
NOTE 2:	UE may not continue measurements based on configuration from the SN after SCG failure in certain cases (e.g. UE cannot maintain the timing of PSCell).
The UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN.	The MN handles the SCGFailureInformation message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.
In case of deactivation SCG, upon transmission of the SCGFailureInformation message to the MN when beam failure is detected during SCG deactivation, the suitable beam index could be included in SCGFailureInformation message to SN via MN, SN may response the UE by sending the updated activated TCI state via MN to UE to perform BFR without triggering RACH when receiving the suitable beam index information.
In case of CPA/CPC, upon transmission of the SCGFailureInformation message to the MN, the UE stops evaluating the CPC execution condition. The UE is not required to continue measurements for candidate PSCell(s) for execution condition upon transmission of the SCGFailureInformation message to the MN.

END OF CHANGE

