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1. Introduction
During RAN2#116e-meeting, MCG recovery with deactivated SCG was discussed and the following initial agreement have been made. 
•	MCG link recovery via the deactivated SCG 
Proponents who think this should be supported should bring a CR to the next meeting to illustrate the needed Stage-3 details.
Some companies showed their support for this case, but RAN2 haven’t discussed the details and procedures about how this case is supported. In the last RAN2#116-bis meeting, companies pre-discussed the related issues [1], but no consensus was made during the online discussion. 
This contribution will further discuss the MLF link recovery with deactivated SCG.
2. Discussion
[bookmark: _Hlk92813880][bookmark: OLE_LINK2]In Rel-17, the purpose of introducing SCG (de)activation is to reduce power consumption and activation latency by defining the SCG deactivation state with stored UE context and bearer. On the other hand, fast MCG link recovery has been introduced in Rel-16 DCCA to enable fast recovery by UE suspending MCG transmissions for all radio bearers and reporting the MCG Failure Information message to the MN via the SCG. If it is supported to perform MCG link recovery with deactivated SCG, UE still could re-activate the SCG leg to report the MCG failure report to recover the connection between UE and MCG. In this way, it is faster to re-connect the MCG link by the combination of Rel-17 SCG reactivation and the Rel-16 recovery than UE releases all the CGs and triggers re-establishment. Otherwise, if UE is configured not to perform MCG link recovery with deactivated SCG, the re-establishment is triggered upon the MCG failure which results in longer service interruption.
[bookmark: _Hlk71628573]Proposal 1: RAN2 is kindly asked to support fast MCG link recovery with deactivated SCG. 
Proposal 2: Fast MCG link recovery with deactivated SCG is configurable by NW.
[bookmark: OLE_LINK1]If two above features are configured simultaneously, the link between UE and the deactivated SCG is not available upon detecting MCG failure. Since the SCG transmission is suspended, the MCG failure report cannot be timely transmitted to the SCG. To report MCG failure information as legacy, the SCG needs to be activated. UE could not send the indication to the MN directly as in the UL data case for UE-requested SCG activation. Therefore, it is sensible to design an enhanced mechanism for the fast MCG link recovery with deactivated SCG, i.e., enable recovering the MCG link after the UE-requested activation of deactivated SCG. 
It is observed that two options are on the table:
Option 1: The UE activates the SCG by itself upon MCG failure.
Option 2: The UE initiates RACH to the deactivated SCG upon MCG RLF informs, but only activates the SCG if the NW provides a configuration (message) activating the SCG.
For the Option 1, UE could re-activate the SCG even without the permission from the NW. However, there’s been a general consensus that UE should not activate the SCG without NW’s instruction. For Option 2, the UE-request SCG activation could be still rejected by the network or allowed with the SCG activation indication from the MN. Besides, the SCG activation procedure could reuse the basic one defined before which simplifies the design and ensures a consistent UE/NW behaviour.
Proposal 3: UE is allowed to initiate RACH to the deactivated SCG upon MCG RLF. UE only activates the SCG only upon receiving the SCG activation indication from the network.
Based on the baseline proposal for the MCG link recovery with deactivated SCG, the TP is provided for reference as shown in the Annex.
For the option without UE self-activation, there are still two sub-options about which message is sent during the RACH procedure:
Option 2a: UE initiates RACH to the deactivated SCG with the MCG RLF related information to indicate the activation request and waits for the activation instruction from the NW.
Option 2b: UE initiates RACH to the deactivated SCG with the activation request and waits for the activation instruction from the NW. After SCG activation, the MCG RLF related information is forwarded to MN via SCG as legacy.
For Option 2a, upon MCG RLF, MCG RLF related information is sent to the NW with the deactivated SCG which explicit indicates the reason for UE’s activation request and implicitly indicates the request for SCG activation. However, there may be some security issues and bigger message size resulting from embedding the MCGFailureInformation in the Msg3. In this case, UE can trigger the MCG link recovery procedure earlier (e.g. Msg3) if allowed. And the MCG reconfiguration based on the reported failure information can be sent along with the SCG activation indication as soon as possible.
[bookmark: _Hlk85792374]Option 2b could reuse the baseline designed for the UL data scenario, since UE’s activation request is encapsulated in Msg3 to SN and forwarded to MN. Furthermore, reporting the explicit cause “UL data arrival” or “MCG failure” together with the RACH message could better assist the NW make the decision. Even without explicit cause, if the MN receives the UE’s activation request transferred from the SN, it is able to understand that this results from the MCG RLF. Then, MN can send the activation indication to the UE via SN. After the activation of the deactivated SCG, UE could send the MCG failure report to trigger the Fast MCG link recovery procedure as legacy. Based on the analysis above, Option 2b brings less spec impact against the current CR.
Proposal 4: UE sends MCGFailureInformation or Activation request during the RACH procedure before SCG activation. FFS explicit trigger causes (e.g., UL data arrival, MCG RLF, etc.)
In this scenario, the SCG needs to be re-activated first, the MCG link may experience longer interruption to recover from the potential RLF than traditional dual-connectivity scenarios. To solve the issue above, the potential solution is to modify the current related timer. The RLF in MCG should be detected earlier with deactivated SCG, which means shorter T310 and/or smaller N311 could be used. What’s more, the MCG recovery procedure would be prolonged with deactivated SCG which means longer T316 for MCG recovery should be configured.
Proposal 5: One specific set of MCG RLF related parameters is applied when SCG is deactivated, e.g., T310, N311, T316, etc.
3. Conclusion
We have discussed solutions of UE requested SCG activation and the related questions. Follows are our proposal:
Proposal 1: RAN2 is kindly asked to support fast MCG link recovery with deactivated SCG. 
Proposal 2: Fast MCG link recovery with deactivated SCG is configurable by NW.
Proposal 3: UE is allowed to initiate RACH to the deactivated SCG upon MCG RLF. UE only activates the SCG only upon receiving the SCG activation indication from the network.
Proposal 4: UE sends MCGFailureInformation or Activation request during the RACH procedure before SCG activation. FFS explicit trigger causes (e.g., UL data arrival, MCG RLF, etc.)
Proposal 5: One specific set of MCG RLF related parameters is applied when SCG is deactivated, e.g., T310, N311, T316, etc.
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[bookmark: _Hlk95730827]Annex: TP against 38.331 and 38.321 running CR on R17 SCG deactivation
[bookmark: _Hlk85651416]Here, the TS 38.331 [2] and TS 38.321 [3] are used as basis and the change bars illustrate the proposed changes for introducing the MCG link recovery with deactivated SCG.

START OF CHANGE
[bookmark: _Toc60776760][bookmark: _Toc90650632]TP against 38.321 running CR
[bookmark: _Toc37296176][bookmark: _Toc46490302][bookmark: _Toc52751997][bookmark: _Toc52796459][bookmark: _Toc83661024]5.1.1a	Initialization of variables specific to Random Access type	Comment by Ericsson: Please add also the section 5.1.1 into the running CR, as the the changes provided here need to be reflected also in 5.1.1 Random Access procedure initialization. 
The MAC entity shall:
1>	if RA_TYPE is set to 2-stepRA:
2>	set PREAMBLE_POWER_RAMPING_STEP to msgA-PreamblePowerRampingStep;
2>	set SCALING_FACTOR_BI to 1;
2>	apply preambleTransMax included in the RACH-ConfigGenericTwoStepRA;
2>	if the Random Access procedure was initiated by reconfigurationWithSync or by SCG activation common where TA timer for the PSCell is expired or RLF or Beam failure for PSCell is declared during SCG is deactivated or by UL transmission indication on deactivated SCG for MCG recovery; and	Comment by Ericsson: Command?	Comment by Ericsson: We need a more exact formulation, e.g.:
 “if the timeAlignmentTimer associated with PTAG is not running or BFI_COUNTER >= beamFailureInstanceMaxCount”
2>	if cfra-TwoStep is configured for the selected carrier:
3>	if msgA-TransMax is configured in the cfra-TwoStep:
4>	apply msgA-TransMax configured in the cfra-TwoStep.
2>	else if msgA-TransMax is included in the RACH-ConfigCommonTwoStepRA:
3>	apply msgA-TransMax included in the RACH-ConfigCommonTwoStepRA.
2>	if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and
2>	if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier; and
2>	if ra-PrioritizationTwoStep is configured in the beamFailureRecoveryConfig:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-PrioritizationTwoStep in beamFailureRecoveryConfig;
3>	if scalingFactorBI is configured in the ra-PrioritizationTwoStep in beamFailureRecoveryConfig:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if the Random Access procedure was initiated by reconfigurationWithSyncor by SCG activation common where TA timer for the PSCell is expired or RLF or Beam failure for PSCell is declared during SCG is deactivated or by UL transmission indication on deactivated SCG for MCG recovery; and	Comment by Ericsson: Command?
2>	if rach-ConfigDedicated is configured for the selected carrier; and
2>	if ra-PrioritizationTwoStep is configured in the rach-ConfigDedicated:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-PrioritizationTwoStep in rach-ConfigDedicated;
3>	if scalingFactorBI is configured in ra-PrioritizationTwoStep in the rach-ConfigDedicated:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if ra-PrioritizationForAccessIdentityTwoStep is configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with Access Identity 1 or 2; and
2>	if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentityTwoStep:
4>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
3>	if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentityTwoStep:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	set MSGA_PREAMBLE_POWER_RAMPING_STEP to PREAMBLE_POWER_RAMPING_STEP.
1>	else (i.e. RA_TYPE is set to 4-stepRA):
2>	set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep;
2>	set SCALING_FACTOR_BI to 1;
[bookmark: _Hlk32509004]2>	set preambleTransMax to preambleTransMax included in the RACH-ConfigGeneric;
2>	if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and
2>	if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:
3>	start the beamFailureRecoveryTimer, if configured;
3>	apply the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in the beamFailureRecoveryConfig.
2>	if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and
2>	if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier; and
2>	if ra-Prioritization is configured in the beamFailureRecoveryConfig:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in beamFailureRecoveryConfig;
3>	if scalingFactorBI is configured in ra-Prioritization in the beamFailureRecoveryConfig:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if the Random Access procedure was initiated by reconfigurationWithSyncor by SCG activation common where TA timer for the PSCell is expired or RLF or Beam failure for PSCell is declared during SCG is deactivated or by UL transmission indication on deactivated SCG for MCG recovery; and
2>	if rach-ConfigDedicated is configured for the selected carrier; and
2>	if ra-Prioritization is configured in the rach-ConfigDedicated:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in rach-ConfigDedicated;
3>	if scalingFactorBI is configured in ra-Prioritization in the rach-ConfigDedicated:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	else if ra-PrioritizationForAccessIdentity is configured for the selected carrier; and
2>	if the MAC entity is provided by upper layers with Access Identity 1 or 2; and
2>	if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>	if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentity:
4>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
3>	if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentity:
4>	set SCALING_FACTOR_BI to the scalingFactorBI.
2>	if RA_TYPE is switched from 2-stepRA to 4-stepRA during this Random Access procedure:
3>	set POWER_OFFSET_2STEP_RA to (PREAMBLE_POWER_RAMPING_COUNTER – 1) × (MSGA_PREAMBLE_POWER_RAMPING_STEP – PREAMBLE_POWER_RAMPING_STEP).

5.X	Activation/Deactivation of SCG
Editor note: for terminology” activation/deactivation of SCG”, further discuss if a better wording is needed.
The network may activate and deactivate the configured SCG. Upon configuration of an SCG, the SCG is activated unless the parameter scg-State is set to deactivated for the SCG by upper layers.
The configured SCG is deactivated by:
-  receiving scg-State per SCG;
Editor note: FFS if MAC CE is used for SCG activation/deactivation.
The MAC entity shall for the configured SCG:
1>	if upper layers indicate that the SCG is activated: 
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>	initiate a Random Access Procedure (as specified in clause 5.1.1).
2>	activate the SCG according to the timing defined in TS 38.xxx [xx] for direct SCG activation; i.e. apply normal SCG operation including:
3>	SRS transmissions on the PSCell;
3>	CSI reporting for the PSCell;
3>	PDCCH monitoring on the PSCell;
3>	PUCCH transmissions on the PSCell.
1. else if upper layers indicate that the SCG is deactivated: 
2>	deactivate all the SCells of the configured SCG according to clause 5.9;
2>	deactivate PSCell according to the timing defined in TS 38.xxx [xx], including:
3>	not transmit SRS on the PSCell:
3>	not report CSI for the PSCell:
3>	not transmit on UL-SCH on the PSCell:
3>	not transmit PUCCH on the PSCell:
3>	not monitor the PDCCH for the PSCell:
3>	not monitor the PDCCH on the PSCell.
2>	reset MAC according to clause 5.12:	Comment by Ericsson: So far we have only agreed a subset of the MAC reset actions. We would suggest listing them here, rather than referring to 5.12, and incorporating them there, with the risk of messing up legacy operations.	Comment by DENSO - Hideaki: Agree with Samsung that the similar approach as in 36.321 is cleaner rather than incorporating into the conditional behaviour into the existing MAC reset.	Comment by Samsung (Donggun Kim): It would be better to have a separate section for partial MAC reset as in LTE, which is clearer and has no impact on legacy MAC rest, given that RAN2 agreed to instruct partial MAC reset upon SCG deactivation. 	Comment by Sharp: Agree. E.g. this can avoid adding the description for SL related.
1>	if upper layers indicate UL transmission to the deactivated SCG for MCG recovery: 
2>	initiate a Random Access Procedure (as specified in clause 5.1.1).

NEXT CHANGE
TP against 38.331 running CR
[bookmark: _Toc60776959][bookmark: _Toc83739914]5.7.3b	MCG failure information
[bookmark: _Toc60776963][bookmark: _Toc83739918]5.7.3b.4	Actions related to transmission of MCGFailureInformation message
The UE shall set the contents of the MCGFailureInformation message as follows:
1>	include and set failureType in accordance with 5.7.3b.3;
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.
1>	for each EUTRA frequency the UE is configured to measure by measConfig for which measurement results are available:
2>	set the measResultFreqListEUTRA to include the best measured cells, ordered such that the best cell is listed first using RSRP to order the cells if RSRP measurement results are available for cells on this frequency, otherwise using RSRQ to order the cells if RSRQ measurement results are available for cells on this frequency, otherwise using SINR to order the cells, based on measurements collected up to the moment the UE detected the failure, and for each cell that is included, include the optional fields that are available;
1>	for each UTRA-FDD frequency the UE is configured to measure by measConfig for which measurement results are available:
2>	set the measResultFreqListUTRA-FDD to include the best measured cells, ordered such that the best cell is listed first using RSCP to order the cells if RSCP measurement results are available for cells on this frequency, otherwise using EcN0 to order the cells, based on measurements collected up to the moment the UE detected the failure, and for each cell that is included, include the optional fields that are available;
1>	if the UE is in NR-DC:
2>	include and set measResultSCG in accordance with 5.7.3.4;
1>	if the UE is in NE-DC:
2>	include and set measResultSCG-EUTRA in accordance with TS 36.331 [10] clause 5.6.13.5;
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. Blacklisted 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.
NOTE 3:	Field measResultSCG-EUTRA is used to report available results for E-UTRAN frequencies the UE is configured to measure by E-UTRA RRC signalling.
1>	if SRB1 is configured as split SRB and pdcp-Duplication is not configured:
2>	if the primaryPath for the PDCP entity of SRB1 refers to the MCG:
3>	set the primaryPath to refer to the SCG.
The UE shall:
1>	start timer T316;
1>	if SCG is deactivated:
2>	indicate to lower layers for transmission via SRB3 for MCG recovery;
1>	if SRB1 is configured as split SRB:
2>	submit the MCGFailureInformation message to lower layers for transmission via SRB1, upon which the procedure ends;
1>	else (i.e. SRB3 configured):
2>	submit the MCGFailureInformation message to lower layers for transmission embedded in NR RRC message ULInformationTransferMRDC via SRB3 as specified in 5.7.2a.3.
END OF CHANGE

