[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG2 Meeting #125bis                             R2-2402575
Changsha, CN, Apr 15th – 19th, 2024

Source: 	Fujitsu
Title: 	[C307] Correction on fast MCG recovery enhancement
Agenda Item:	7.13.2
Document for:	Discussion and decision
1 Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In previous RAN2 meetings, there was an issued raised by C307 to discuss how to differ the two cases: SCG failure during the running of T316 (case a) and SCG failure before the UE sends the MCGFailureInformation message (case f1).
In this contribution, we would like to discuss the potential solutions for the above issue. 
2 Discussion
[bookmark: OLE_LINK3]In Rel-18 SONMDT, for both case a and f1, the UE will provide fast MCG recovery failure information. For case a, the SCG failure occurs during the running of T316. Based on the discussion in the summary [1], it mentioned the definition of case f1. For case f1, the MCG failure occurs first. The UE generates the MCGFailureInformation message. Almost at the same time, the SCG failure occurs. The UE fails to send the MCGFailureInformation message. That is, the SCG failure occurs before the T316 start for case f1. The potential procedures of cases a and f1 are illustrated below. 
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Case a													case f1
As showed above, the difference between the two cases is whether the SCG failure occurs during the running of T316 or not. 
Observation 1: The difference of the two cases is whether the SCG failure occurs while the T316 is running.
Based on the latest text description, for case a or case f1, the UE will store the fast MCG recovery failure information bellow:
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if T316 is configured:
6>	if the SCG is deactivated at the moment of detecting RLF in the MCG:
7>	set the mcgRecoveryFailureCause in the VarRLF-Report to scgDeactivated;
6>	else if SCG transmission is suspended at the moment of detecting RLF in the MCG: 
7>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
7>	set the scgFailureCause value in the VarRLF-Report according to 5.7.3.5;
7>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
[……]
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if the UE detected SCG failure while the timer T316 was running:
6>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
6>	set the scgFailureCause in the VarRLF-Report value according to 5.7.3.5;
6>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
It is noticed that the information provided by the UE is totally the same for the two cases. It is impossible for the network to identify whether the fast MCG recovery failure information was reported for case a or case f1. From network perspective, for the first case where the SCG failure occurred shortly after MCG failure, there may be some coverage problem. For the later case, it is more like the normal too late HO
Observation 2: The network cannot identify the two cases: SCG failure occurs at the moment of MCG failure, or during T316 running, due to the same information reported by the UE.
In both cases, the SCG fails after the MCG failure. From network point of view, the root causes are different. For case f1, there may be coverage problem. Besides, it is also important to optimize the SCG related configuration. For case a, it is more like the too late HO and the network may focus on the optimization of the mobility parameters.
Proposal 1: For MRO purpose, the network needs to know whether the SCG failure occurs when the T316 is running.
For C307, several solutions were raised to assist the network to identify the cases. On solution is to introduce one indicator to indicate whether the SCG failure occurred before the MCG failure. However, as aforementioned in previous part, it is noticed that the SCG failure occurs after MCG failure in both cases. Therefore, to provide valuable information for the network to identify the cases, the indicator should indicate whether the SCG failure is detected while the timer T316 was running or not. 
The alternative solution is to extend the field elapsedTimeT316 for fast MCG recovery failure case. In this way, the UE will include the field elapsedTimeT316 for case a to indicate the elapsed time information of T316 until the reestablishment procedure. 
        elapsedTimeT316-r18                  ElapsedTimeT316-r18                                 OPTIONAL,

[……]
ElapsedTimeT316-r18 ::= INTEGER (0..2000)

For option 1, only one bit is introduced with low signaling overhead while for option 2, it can reuse the defined field for successful fast MCG recovery with a bit higher signaling overhead. It is believed that both options can work well for the purposes of differing the two cases.
Proposal 2: The UE includes the new field to differ the two cases:
· [bookmark: _Hlk162183191]Opt1: T316started, to indicate whether T316 was started during the fast MCG recovery procedure;
· Opt2: elapsedTimeT316, to indicate the elapsed T316 time upon initiating the re-establishment procedure;
TPs are provided for the two options respectively.
3 Conclusion
In this contribution, we discussed the necessity to differentiate case a and case f1 for fast MCG recovery enhancement. The following observations and proposals are considered.
Observation 1: The difference of the two cases is whether the SCG failure occurs while the T316 is running.
Observation 2: The network cannot identify the two cases: SCG failure occurs at the moment of MCG failure, or during T316 running, due to the same information reported by the UE.
Proposal 1: For MRO purpose, the network needs to know whether the SCG failure occurs when the T316 is running.
Proposal 2: The UE includes the new field to differ the two cases:
· Opt1: T316started, to indicate whether T316 was started during the fast MCG recovery procedure;
· Opt2: elapsedTimeT316, to indicate the elapsed T316 time upon initiating the re-establishment procedure;
TPs are provided for all the three options respectively.
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5 Annex – TP on TS38.331
5.1 TP of option 1
[bookmark: _Toc60776827][bookmark: _Toc156129806]Start of the first change
5.3.10.3	Detection of radio link failure
The UE shall:
1>	if any DAPS bearer is configured and T304 is running:
2>	upon T310 expiry in source SpCell; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or
2>	upon consistent uplink LBT failure indication from source MCG MAC:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
3>	suspend the transmission and reception of all DRBs and multicast MRBs in the source MCG;
3>	reset MAC for the source MCG;
3>	release the source connection.
1>	else:
2>	during a DAPS handover: the following only applies for the target PCell;
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running and SDT procedure is not ongoing; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached while SDT procedure is not ongoing; or
2>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2>	upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:
3>	if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG, i.e. MCG RLF;
4>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
NOTE:	Void.
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB or multicast MRB or, for IAB and NCR, SRB2, have not been setup:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if T316 is configured:
6>	if the SCG is deactivated at the moment of detecting RLF in the MCG:
7>	set the mcgRecoveryFailureCause in the VarRLF-Report to scgDeactivated;
6>	else if SCG transmission is suspended at the moment of detecting RLF in the MCG: 
7>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
7>	set the scgFailureCause value in the VarRLF-Report according to 5.7.3.5;
7>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
5>	if T316 is configured; and
Editor´s note: The use of scgDeactivated cause.
5>	if SCG transmission is not suspended; and
5>	if the SCG is not deactivated; and
5>	if neither PSCell change nor PSCell addition is ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
6>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
5>	else:
6>	initiate the connection re-establishment procedure as specified in 5.3.7.
A L2/L3 U2N Relay UE shall:
1>	upon detecting radio link failure:
2>	either indicate to upper layers (to trigger PC5 unicast link release) or send NotificationMessageSidelink to the connected L2/L3 U2N Remote UE(s) in accordance with 5.8.9.10.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon T312 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached; or
1>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the SCG; or
1>	upon consistent uplink LBT failure indication from SCG MAC:
2>	if the indication is from SCG RLC and CA duplication is configured and activated for SCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3>	if the SCG is deactivated:
4>	stop radio link monitoring on the SCG;
4>	indicate to lower layers to stop beam failure detection on the PSCell;
3>	if MCG transmission is not suspended:
4>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
3>	else:
4>	if the UE is in NR-DC:
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if the UE detected SCG failure while the timer T316 was running:
6>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
6>	set the scgFailureCause in the VarRLF-Report value according to 5.7.3.5;
6>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
6>	include the t316started;
5>	initiate the connection re-establishment procedure as specified in 5.3.7;
4>	else (the UE is in (NG)EN-DC):
5>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
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RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
       	[……]
        mcgRecoveryFailureCause-r18          ENUMERATED {t316-Expiry, scgDeactivated, spare2, spare1}  OPTIONAL,
        scgFailureCause-r18                  ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         synchReconfigFailureSCG, scg-ReconfigFailure,
                                                         srb3-IntegrityFailure, scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                         t312-Expiry-r16, bh-RLF-r16, beamFailure-r17, spare3, spare2, spare1 }
                                                                                                 OPTIONAL,       
        elapsedTimeSCGFailure-r18            ElapsedTimeSCGFailure-r18                           OPTIONAL,
        voiceFallbackHO-r18                  ENUMERATED {true}                                   OPTIONAL,
        measResultLastServCell-RSSI-r18      RSSI-Range-r16                                      OPTIONAL,
        measResultNeighFreqList-RSSI-r18     MeasResultNeighFreqList-RSSI-r18                    OPTIONAL,
        bwp-Info-r18                         AttemptedBWP-Info-r18                               OPTIONAL,
        elapsedTimeT316-r18                  ElapsedTimeT316-r18                                 OPTIONAL,
        t316started-r18            			ENUMERATED {true}                            OPTIONAL
        ]]
    },

       [……]

	RLF-Report field descriptions

	bwp-Info
This field is used to indicate the BWP information in which the UE detected consistent uplink LBT failure. This field is set only when the detected consistent uplink LBT failure did not trigger the random access procedure.

	[……]

	timeConnFailure
This field is used to indicate the time elapsed since the last HO execution until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeConnSourceDAPS-Failure
This field is used to indicate the time that elapsed between the last DAPS handover execution and the radio link failure detected in the source cell while T304 is running. Value in milliseconds. The maximum value 1023 means 1023ms or longer.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or longer. In the case of failure(s) (either at source or at target or at both) associated to DAPS handover, this field indicates the time elapsed since the latest connection (radio link or handover) failure.

	timeSinceCHO-Reconfig
In case of handover failure, this field is used to indicate the time elapsed between the initiation of the last handover execution towards the target cell and the reception of the latest conditional reconfiguration. In case of radio link failure, this field is used to indicate the time elapsed between the radio link failure and the reception of the latest conditional reconfiguration while connected to the source PCell. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or EUTRA cell, after failing to perform reestablishment. Value in seconds. The maximum value 172800 means 172800s or longer.

	t316started
This field is set if the UE detected SCG failure while the timer T316 was running.

	voiceFallbackHO
This field is set if for the failed mobility from NR, the voiceFallbackIndication was included in the MobilityFromNRCommand message.



End of the last change


5.2 TP of option 2
Start of the first change
5.3.10.3	Detection of radio link failure
The UE shall:
1>	if any DAPS bearer is configured and T304 is running:
2>	upon T310 expiry in source SpCell; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or
2>	upon consistent uplink LBT failure indication from source MCG MAC:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
3>	suspend the transmission and reception of all DRBs and multicast MRBs in the source MCG;
3>	reset MAC for the source MCG;
3>	release the source connection.
1>	else:
2>	during a DAPS handover: the following only applies for the target PCell;
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running and SDT procedure is not ongoing; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached while SDT procedure is not ongoing; or
2>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2>	upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:
3>	if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG, i.e. MCG RLF;
4>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
NOTE:	Void.
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB or multicast MRB or, for IAB and NCR, SRB2, have not been setup:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if T316 is configured:
6>	if the SCG is deactivated at the moment of detecting RLF in the MCG:
7>	set the mcgRecoveryFailureCause in the VarRLF-Report to scgDeactivated;
6>	else if SCG transmission is suspended at the moment of detecting RLF in the MCG: 
7>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
7>	set the scgFailureCause value in the VarRLF-Report according to 5.7.3.5;
7>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
5>	if T316 is configured; and
Editor´s note: The use of scgDeactivated cause.
5>	if SCG transmission is not suspended; and
5>	if the SCG is not deactivated; and
5>	if neither PSCell change nor PSCell addition is ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
6>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
5>	else:
6>	initiate the connection re-establishment procedure as specified in 5.3.7.
A L2/L3 U2N Relay UE shall:
1>	upon detecting radio link failure:
2>	either indicate to upper layers (to trigger PC5 unicast link release) or send NotificationMessageSidelink to the connected L2/L3 U2N Remote UE(s) in accordance with 5.8.9.10.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon T312 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached; or
1>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the SCG; or
1>	upon consistent uplink LBT failure indication from SCG MAC:
2>	if the indication is from SCG RLC and CA duplication is configured and activated for SCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3>	if the SCG is deactivated:
4>	stop radio link monitoring on the SCG;
4>	indicate to lower layers to stop beam failure detection on the PSCell;
3>	if MCG transmission is not suspended:
4>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
3>	else:
4>	if the UE is in NR-DC:
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if the UE detected SCG failure while the timer T316 was running:
6>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
6>	set the scgFailureCause in the VarRLF-Report value according to 5.7.3.5;
6>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
6>	set the elpasedTimeT316 to the elapsed time of the timer T316;
5>	initiate the connection re-establishment procedure as specified in 5.3.7;
4>	else (the UE is in (NG)EN-DC):
5>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;

next change

	RLF-Report field descriptions

	bwp-Info
This field is used to indicate the BWP information in which the UE detected consistent uplink LBT failure. This field is set only when the detected consistent uplink LBT failure did not trigger the random access procedure.

	choCandidateCellList
This field is used to indicate the list of candidate target cells for conditional handover included in condRRCReconfig at the time of connection failure. The field does not include the candidate target cells included in measResultNeighCells.

	choCellId
This field is used to indicate the candidate target cell for conditional handover included in condRRCReconfig that the UE selected for CHO based recovery while T311 is running.

	connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	csi-rsRLMConfigBitmap,csi-rsRLMConfigBitmap-v1650
These fields are used to indicate the CSI-RS indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF. The UE first fills in the csi-rsRLMConfigBitmap-r16 to indicate the first 96 CSI-RS indexes and then csi-rsRLMConfigBitmap-v1650 to indicate the latter 96 CSI-RS indexes. The first/leftmost bit in csi-rsRLMConfigBitmap-r16 corresponds to CSI-RS index 0, the second bit corresponds to CSI-RS index 1. The first/leftmost bit in csi-rsRLMConfigBitmap-v1650 corresponds to CSI-RS index 96, the second bit corresponds to CSI-RS index 97. These fields are included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	elapsedTimeSCGFailure
This field is used to indicate the time elapsed between the SCG failure and the MCG failure. The maximum value 1023 means 1023ms or longer.

	elapsedTimeT316
This field is used to indicate the time elapsed between the initiation of the MCGFailureInformation and the reception of the RRCReconfiguration or RRCRelease or MobilityFromNRCommand messages or the initiation of the re-establishment procedure.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellId is included and for the handover from NR to EUTRA eutraFailedPCellId is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure occurred.
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