[bookmark: OLE_LINK312][bookmark: OLE_LINK313][bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _Toc60777216][bookmark: _Toc83740171][bookmark: _GoBack]3GPP TSG-RAN WG2#117-e	R2-2203375
Online, 21 February - 3 March 2022

Source: 	Huawei, HiSilicon
Title: 	Open issues on UE behaviours while the SCG is deactivated
Agenda Item:	8.2.2.2
Document for:	Discussion and decision
1	Introduction
This document:
-	discusses open issues in [1] related to RLM, BFD, TA timer and RACH-less SCG activation;
-	discusses open issues in [1] about UE power limitation and PDCCH blind decoding while the SCG is deactivated;
-	proposes solutions, with only a few small changes to the 38.331 [2] and 38.321 [3] running CRs.
2	Discussion
2.1	RLM, BFD, TA timer and RACH-less SCG activation
In Rel-16, SCG PTAG TA timer expiry does not trigger any particular action with respect to RLM or BFD. For the deactivated SCG, there is no obvious reason to do differently.
Proposal 1: While the SCG is deactivated, SCG PTAG TA timer expiry does not trigger any special actions with respect to RLM/BFD, i.e. the UE continues performing RLM/BFD like when the SCG is activated (no change to last running 38.331 CR needed).
RAN2 agreed that, upon RLF while the SCG is deactivated, the same procedure can be used like when the SCG is activated, i.e. SCG failure information. In this procedure, the UE performs MAC reset, which includes stopping the SCG PTAG TA timer if it was running.
Proposal 2: Upon RLF while the SCG is deactivated, the UE performs MAC reset like in the Rel-15/16 SCG failure information procedure (no change to last running 38.331 CR needed).
In Rel-15/16 TS 38.331, upon SCG RLF, the UE suspends SCG transmission for all radio bearers and, upon reception of SN reconfiguration including reconfigurationWithSync, the UE resumes SCG transmission for all radio bearers, if suspended. 
The UE performs the following actions based on a received CellGroupConfig IE:
1>	if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:
2>	perform Reconfiguration with sync according to 5.3.5.5.2;
2>	resume all suspended radio bearers except the SRBs for the source cell group, and resume SCG transmission for all radio bearers, and resume BH RLC channels and resume SCG transmission for BH RLC channels for IAB-MT, if suspended;

If SCG RLF occurs while the SCG is deactivated, it would be ok to also "suspend SCG transmission", even though it effectively has no effect, but in case of reconfiguration, if the SCG is still deactivated, SCG transmission is actually not to be resumed.
So some change is needed for the deactivated SCG case, either not to suspend SCG transmission when the SCG is deactivated, or not to resume SCG transmission.
Proposal 3: Change 38.331 running CR so that either:
1) SCG transmission is not suspended at SCG RLF while the SCG is deactivated (so that there is no need for a change at reconfigurationWithSync if the SCG is not activated)
or
2) SCG transmission is not resumed upon reconfigurationWithSync if the SCG is not indicated as activated in the containing RRC message.
Note that 1) seems simpler to write than 2) because the existing statement to be modified is shorter and there is no need to refer to a containing E-UTRA or NR RRC message.
In Rel-15/16 TS 38.331, upon SCG RLF, it is not specified that the UE stops SCG RLM. In theory, this could trigger RLF again, after N310 consecutive "out-of-sync" indications for the SpCell, T301 and T310 expiry. However, as the network will reconfigure or release the SCG before that, whether the UE continues of stops SCG RLM should make no difference.
For SCG RLF while the SCG is deactivated, the same can also be assumed, i.e. there is no need to add any statement that the UE shall stop SCG RLM as the network will reconfigure the UE rather quickly.
Proposal 4: There no need to add any statement in TS 38.331 to stop SCG RLM after SCG RLF while the SCG is deactivated, as the network will soon reconfigure or release the SCG, like when the SCG is activated (no change to last running 38.331 CR is needed).
In the running 38.331 CR, for beam failure while the SCG is deactivated, the UE will execute the Rel-15-16 SCG failure information procedure, which includes SCG MAC reset, so SCG PTAG TA timer is stopped, which prevents RACH-less SCG activation. However, as long as SCG RLF has not occurred, SCG activation with the same PSCell is feasible.
In addition, the network could reconfigure BFD RS (using RadioLinkMonitoringConfig or tci-Info) without reconfigurationWithSync so that PSCell beam failure can be recovered.
The network may also decide not to reconfigure BFD RS so that SCG activation with the same PSCell is possible but requires RACH.
Proposal 5: Change the running 38.321 and 38.331 CRs so that:
- upon PSCell beam failure while the SCG is deactivated, SCG PTAG TA timer is not stopped
- MAC considers PSCell beam failure as recovered upon reconfiguration of BFD RS using RadioLinkMonitoringConfig or tci-Info without reconfigurationWithSync (no PSCell change)
- after PSCell beam failure is recovered, RACH-less SCG activation is possible (if the network sends an SCG activation command without reconfigurationWithSync, SCG PTAG TA timer is running and SCG RLF is not declared).
- if PSCell beam failure is declared but not recovered (i.e. no reconfiguration), SCG activation is possible but only with RACH. 
At the last RAN2 meeting, it was discussed whether RACH-less SCG activation is possible while the UE is configured not to perform RLM/BFD. In this case, the network would rely on RRM measurement reports in order to select DL beams for RACH-less SCG activation and indicate the beams to the UE with tci-Info or use reconfigurationWithSync to trigger RACH.
Actually, in the current running 38.331 CR, this is already allowed and not allowing it would require some change.
Proposal 6: If the UE is not configured to perform RLM/BFD while the SCG is deactivated, the UE performs RACH-less SCG activation if the SCG activation command does not include reconfigurationWithSync and if the TA timer is running (no change to last running 38.331 CR is needed).
2.2	UE power limitation and PDCCH blind decoding
If dynamic power sharing between the MCG and SCG is configured, the UE can use all the transmission power for the MCG in time slots not used for SCG transmission. In our understanding, this also works for the deactivated SCG, so we see no need to introduce special behaviour for this.
Observation 1: If the network configured dynamic power sharing between the MCG and the SCG, according to existing specification the UE can use all the power for the MCG while the SCG is deactivated.
Proposal 7: No special handling is introduced for UE power limitation on MCG while the SCG is deactivated.
For PDCCH blind decoding, sharing of the UE capability between the MCG and the SCG is negotiated between the MN and the SN, so any modification would impact MN-SN coordination. As this WI is to be finished in this meeting, it seems not reasonable to start discussing MN-SN coordination for this now. Supposing the network would like to change the sharing at SCG deactivation, this could be done by MN-SN negotiation, like for any reconfiguration.
Proposal 8: No special handling is introduced for PDCCH blind decoding while the SCG is deactivated.
3	Conclusion
The following proposals are mode to address open issues related to RLM, BFD, TA timer and RACH-less SCG activation:
Proposal 1: While the SCG is deactivated, SCG PTAG TA timer expiry does not trigger any special actions with respect to RLM/BFD, i.e. the UE continues performing RLM/BFD like when the SCG is activated (no change to last running 38.331 CR needed).
Proposal 2: Upon RLF while the SCG is deactivated, the UE performs MAC reset like in the Rel-15/16 SCG failure information procedure (no change to last running 38.331 CR needed).
Proposal 3: Change 38.331 running CR so that either:
1) SCG transmission is not suspended at SCG RLF while the SCG is deactivated (so that there is no need for a change at reconfigurationWithSync if the SCG is not activated)
or
2) SCG transmission is not resumed upon reconfigurationWithSync if the SCG is not indicated as activated in the containing RRC message.
Note that 1) seems simpler to write than 2) because the existing statement to be modified is shorter and there is no need to refer to a containing E-UTRA or NR RRC message.
Proposal 4: There no need to add any statement in TS 38.331 to stop SCG RLM after SCG RLF while the SCG is deactivated, as the network will soon reconfigure or release the SCG, like when the SCG is activated (no change to last running 38.331 CR is needed).
Proposal 5: Change the running 38.321 and 38.331 CRs so that:
- upon PSCell beam failure while the SCG is deactivated, SCG PTAG TA timer is not stopped
- MAC considers PSCell beam failure as recovered upon reconfiguration of BFD RS using RadioLinkMonitoringConfig or tci-Info without reconfigurationWithSync (no PSCell change)
- after PSCell beam failure is recovered, RACH-less SCG activation is possible (if the network sends an SCG activation command without reconfigurationWithSync, SCG PTAG TA timer is running and SCG RLF is not declared).
- if PSCell beam failure is declared but not recovered (i.e. no reconfiguration), SCG activation is possible but only with RACH. 
Proposal 6: If the UE is not configured to perform RLM/BFD while the SCG is deactivated, the UE performs RACH-less SCG activation if the SCG activation command does not include reconfigurationWithSync and if the TA timer is running (no change to last running 38.331 CR is needed).
Proposal 7: No special handling is introduced for UE power limitation on MCG while the SCG is deactivated.
Proposal 8: No special handling is introduced for PDCCH blind decoding while the SCG is deactivated.
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5	Changes to 38.321 (all changes are new)
[bookmark: _Toc29239861][bookmark: _Toc37296223][bookmark: _Toc46490350][bookmark: _Toc52752045][bookmark: _Toc52796507][bookmark: _Toc90287218]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, and the RadioLinkMonitoringConfig for the Beam Failure Detection and Recovery procedure:
-	beamFailureInstanceMaxCount for the beam failure detection;
-	beamFailureDetectionTimer for the beam failure detection;
-	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;
-	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.
The following UE variables are used for the beam failure detection procedure:
-	BFI_COUNTER (per Serving Cell): 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 beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>	if the Serving Cell is SCell:
4>	trigger a BFR for this Serving Cell;
3>	else if the Serving Cell is the PSCell, the SCG is deactivated and beam failure is not declared for the PSCell:	Comment by Huawei, HiSilicon: For RAN2 116bis-e and earlier agreements:
- not trigger RACH
- inform RRC (to trigger reporting by RRC) only once
- trigger RACH at SCG activation accordingly, either in 38.321 clause 5.x or in 38.331 clause 5.3.5.3 (but RACH can also be triggered by reconfigurationWithSync which is currently invisible to 38.321, so to avoid duplicate trigger, 38.331 seems a more convenient place).
4>	consider beam failure to be declared for the PSCell and indicate it to upper layers;
3>	else:
4>	initiate a Random Access procedure (see clause 5.1) on the SpCell.
1>	if the beamFailureDetectionTimer expires; or
1>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers associated with this Serving Cell:
2>	set BFI_COUNTER to 0.
2>	if the Serving Cell is the PSCell and the SCG is deactivated, consider beam failure not to be declared for the PSCell; 	Comment by Huawei, HiSilicon: For proposal 5
1>	if the Serving Cell is SpCell and the Random Access procedure initiated for SpCell beam failure recovery is successfully completed (see clause 5.1):
2>	set BFI_COUNTER to 0;
2>	stop the beamFailureRecoveryTimer, if configured;
2>	consider the Beam Failure Recovery procedure successfully completed.
1>	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
1>	if the SCell is deactivated as specified in clause 5.9:
2>	set BFI_COUNTER to 0;
2>	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:
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.
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.
6	Changes to 38.331 (highlights are new)
[bookmark: _Toc60776949][bookmark: _Toc90650821][bookmark: _Toc60776760][bookmark: _Toc90650632]5.7.3	SCG failure information
[bookmark: _Toc60776950][bookmark: _Toc90650822]5.7.3.1	General


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.
[bookmark: _Toc60776951][bookmark: _Toc90650823]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 indication from SCG lower layers that beam failure of the PSCell is declared (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 SCG is not deactivated, suspend SCG transmission for all SRBs, DRBs and, if any, BH RLC channels;
1>	if the procedure is not initiated due to an indication from SCG lower layers that beam failure of the PSCell is declared, reset SCG MAC;
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.
[bookmark: _Toc60776952][bookmark: _Toc90650824]5.7.3.3	Failure type determination for (NG)EN-DC
The UE shall set the SCG failure type as follows:
1>	if the UE initiates transmission of the SCGFailureInformationNR message due to T310 expiry:
2>	set the failureType as t310-Expiry;
1>	else if the UE initiates transmission of the SCGFailureInformationNR message due to T312 expiry:
2>	set the failureType as any value and set the failureType-v1610 as t312-Expiry;
1>	else if the UE initiates transmission of the SCGFailureInformationNR 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 SCGFailureInformationNR 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 randomAccessProblem and set the failureType-v1610 as beamFailureRecoveryFailure;
2>	else:
3>	set the failureType as randomAccessProblem;
1>	else if the UE initiates transmission of the SCGFailureInformationNR 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 SCGFailureInformationNR message due to SRB3 integrity check failure:
2>	set the failureType as srb3-IntegrityFailure;
1>	else if the UE initiates transmission of the SCGFailureInformationNR 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 SCGFailureInformationNR message due to consistent uplink LBT failures:
2>	set the failureType as any value and set the failureType-v1610 as scg-lbtFailure;
1> else if connected as an IAB-node and the SCGFailureInformationNR is initiated due to the reception of a BH RLF indication on BAP entity from the SCG:
2>	set the failureType as any value and set failureType-v1610 as bh-RLF.
1> else if the UE initiates transmission of the SCGFailureInformationNR message due to beam failure of the PSCell while the SCG is deactivated:
2>	set the failureType as any value and set failureType-v1610 as beamFailure.
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