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[bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK208]At RAN2#105bis meeting, RAN2 has discussed use cases for MCG fast recovery and agreed that:
Agreements for MCG fast recovery:
0	MCG fast recovery targets all MRDC architecture options
1:	When MCG failure occurs, UE follows SCG failure-like procedure:
i.	UE does not trigger RRC connection re-establishment. 
ii.	UE triggers an MCG failure procedure in which a failure information message is transmitted to the network via SCG.
2: 	MCG fast recovery targets the following use cases MCG leg RLF
FFS: Other uses cases. Can consider in future whether the mechanism can be also be applied in the case of other MCG failures. 
3	MCG fast recovery can only be triggered after AS security has been activated and the SRB2 and at least one DRB have been setup 
4	MCG failure indication should include:
i.	Available measurement results of MCG
ii.	MCG link failure cause
iii.	Available measurement results of SCG
iv.	Available measurement results of non-serving cells
5: 	For MCG failure indication, new RRC message in introduced, e.g. MCGFailureInformation.
6: 	SCG leg of the split SRB1 can be used for MCG fast recovery. 
FFS: If configured, SRB3 can be used for MCG fast recovery. Priority is to complete the solution based on split SRB1
7:	New SRB is not introduced for MCG fast recovery.

This contribution further discusses additional failure case(s) for MCG fast recovery
[bookmark: OLE_LINK134][bookmark: OLE_LINK136]2	Discussion
As described in [1], fast recovery of MCG link in case of MR-DC is to utilize the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. For example as depicted in figure 1, there are basically 3 states for fast recovery: 
· UE experiences MCG link failure
· UE has split SRB1 connection on SCG link, UE uses the SCG link to trigger MCG link recovery. 
· If fast recovery procedure succeeds, the UE would recover MCG link connection.


Figure 1: Fast recovery of MCG link
For above basic states of fast recovery procedure of MCG link, RAN2 has agreed that MCG fast recovery is supported for MCG leg RLF. Apart from MCG leg failure, which additional MCG failure case should be considered for MCG fast recovery?
1. 
2. 
Beside MCG leg RLF, MCG failures, in case of MR-DC, may include 
· Re-configuration with sync failure of the MCG
· Intra-RAT Inter-MN handover failure
· Mobility from NR failure, eg, handover from NR-DC/NE-DC to ng-eNB
· Integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or
· RRC connection reconfiguration failure
Below, we further discuss whether MCG fast recovery should be supported in aforementioned MCG failure cases.
2.1. Re-configuration with sync failure of the MCG
RRC reconfiguration to perform reconfiguration with sync of MCG leg includes, but is not limited to, the following cases:
-    reconfiguration with sync and security key refresh, involving RA to the PCell, including MAC reset, refresh of security and possibly including re-establishment of RLC and PDCP triggered by explicit L2 indicators; and
-    reconfiguration with sync but without security key refresh, involving RA to the PCell, including MAC reset and possibly including RLC re-establishment and PDCP data recovery (for AM DRB) triggered by explicit L2 indicators.
For RRCReconfiguration message including reconfigurationWithSync, in case of the handover from NR or intra-NR handover, UE starts T304 of MCG. At T304 expiry, reconfiguration with sync Failure of the MCG is declared and UE initiates the RRC re-establishment procedure. 
In case of MR-DC, Intra-RAT Inter-MN handover without MN initiated SN change is supported. In such case, reconfiguration with sync failure may happen at target MN. After reconfiguration with sync failure, UE may initiate RRC re-establishment procedure either at source or target MN without impacting SN.  In such inter-MN handover without SN change, if reconfiguration with sync occurs and UE is configured with split SRB 1, UE performing MCG fast recovery is more efficient than initiating RRC re-establishment procedure, for fast MCG leg recovery.
Observation 1: For reconfiguration with sync, involving MCG leg only, without SN change, if reconfiguration with sync occurs, UE triggering MCG fast recovery is more efficient than initiating current RRC re-establishment procedure.
Therefore, 
Proposal 1: Fast MCG recovery is also supported in case of re-configuration with sync failure of the MCG, at least for re-configuration with sync failure without SN change or SN reconfiguration.
2.2. Intra-RAT Inter-MN handover failure
Intra-RAT Inter-MN handover is supported [2], e.g. EN-DC to EN-DC handover is supported. The inter-MN handover can either be with SN and or without SN change.
In case of Intra-RAT Inter-MN handover without SN change or SN reconfiguration, the handover failure between source MN and target MN has similar behaviour to that of reconfiguration with failure of MCG. Thus if, SN is configured with split SRB1, when intra-RAT Inter MN handover failure occurs, instead of triggering RRC reestablishment to MCG, UE can trigger MCG fast recovery at SN. 
Therefore,
Proposal 2: Fast MCG recovery is supported in case of Intra-RAT inter-MN handover failure without SN change or SN reconfiguration.
2.3. Mobility from NR failure
Mobility from NR, involving DC, may include:
· NR-DC to ng-eNB
· NE-DC to ng-eNB 
The basic procedure for such HO is described in TS 37.340 as follows:
************************************TS 37.340*********************************************
1.	The source MN starts the MN to ng-eNB/gNB Change procedure by initiating the Xn Handover Preparation procedure, including both MCG and SCG configuration.
NOTE 1:	The source MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
2.	The target ng-eNB/gNB includes the field in HO command which releases the SCG configuration, and may also provide forwarding addresses to the source MN.
3.	If the resource allocation of target ng-eNB/gNB was successful, the MN initiates the release of the source SN resources towards the source SN including a Cause indicating MCG mobility. The SN acknowledges the release request. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
4.	The MN triggers the UE to perform HO and apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.	The UE synchronizes to the target ng-eNB/gNB.
************************************TS 37.340*********************************************
So when UE receives the HO command, before UE perform RRC reconfiguration at ng-eNB, UE may first release all SCG configuration.
Observation 2: Before performing HO from NR, UE may release all SCG configuration of source SN.
During such HO, mobility failure may occurs. If such failure occurs, UE behaviour is specified as follows
************************************TS 38.331*********************************************
The UE shall:
1>	if the UE does not succeed in establishing the connection to the target radio access technology; or
1>	if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand message; or
1>	if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:
2>	revert back to the configuration used in the source PCell;
2>	initiate the connection re-establishment procedure as specified in subclause 5.3.7.
************************************TS 38.331*********************************************
So even if SN is configured with split SRB1, as before performing HO, UE may release all SCG configuration, UE cannot trigger MCG fast recovery.
Observation 3: Current HO from NR procedure may not allow UE to trigger MCG fast recovery. 
To allow UE performing MCG fast recovery, UE may have to suspend SCG before HO and further keep SCG configuration until after HO is complete. So if HO fails, UE can be able to use SCG configuration to trigger MCG fast recovery at SN. But, as the failure is due to mobility, UE may not always be under SN coverage. In such case, UE trying fast recovery may further delay UE connection re-establishment procedure. Therefore,
Proposal 3: Fast MCG recovery is not supported in case of mobility from NR failure
2.4. Integrity check failure 
In case of integrity check failure on MCG, i.e. integrity check failure on MCG leg split SRB1, the failure may be due to security issue at PDCP level. If the failure may be due to security issue at PDCP, the split SRB1 on MCG and SCG legs has the same PDCP, thus the split SRB1 on SN link is also compromised and should not be used for MCG fast recovery.
Observation 4: In case of integrity check failure on MCG, it is not secure to use the split SRB1 on SN to perform MCG fast recovery.
If SRB3 is configured, as SRB3 PDCP is located at SN, it may be used for MCG fast recovery in such integrity check failure.
Observation 5: Instead of split SBR1, SRB3 can be used for MCG fast recovery in case of integrity check.
But, integrity check failure is rare and it reason may not be always be easily pinpointed by network and UE, so by not clearly knowing the failure reason, performing MCG fast may not be a wise decision. Further in case failure, such as security related failure, fast recovery would not be of any advantage, for example IP check failure due to third party attack such as fake gNB. Therefore,
Proposal 4: Fast MCG recovery is not supported in case of integrity check failure
2.5. RRC connection reconfiguration failure
In case of RRC (re)configuration failure on MCG link, UE may still have SRB connection with MN and the failure may not impact all UE RBs on the MCG leg. For example, MN may reconfigure UE to add a Scell. In such case, there is no need to trigger fast MCG recovery. Therefore,
Proposal 5: Fast MCG recovery is not supported in case of RRC connection reconfiguration failure
[bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218]3	Conclusion
This contribution discusses remaining issues related to fast recovery. The contribution concludes with the following observations:
Observation 1: For reconfiguration with sync, involving MCG leg only, without SN change, if reconfiguration with sync occurs, UE triggering MCG fast recovery is more efficient than initiating current RRC re-establishment procedure.
Observation 2: Before performing HO from NR, UE may release all SCG configuration of source SN.
Observation 3: Current HO from NR procedure may not allow UE to trigger MCG fast recovery. 
Observation 4: In case of integrity check failure on MCG, it is not secure to use the split SRB1 on SN to perform MCG fast recovery.
Observation 5: Instead of split SBR1, SRB3 can be used for MCG fast recovery in case of integrity check.
The contribution also concludes with the following proposals:
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 1: Fast MCG recovery is also supported in case of re-configuration with sync failure of the MCG, at least for re-configuration with sync failure without SN change or SN reconfiguration.
Proposal 2: Fast MCG recovery is supported in case of Intra-RAT inter-MN handover failure without SN change or SN reconfiguration.
Proposal 3: Fast MCG recovery is not supported in case of mobility from NR failure
Proposal 4: Fast MCG recovery is not supported in case of integrity check failure
Proposal 5: Fast MCG recovery is not supported in case of RRC connection reconfiguration failure
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