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1 Introduction 
The topic of “Fast MCG link Recovery”, which is part of Rel-16 WI on “Multi-RAT Dual Connectivity and Carrier Aggregation enhancements”, was discussed at RAN2 #105bis, and the following set of agreements were made:
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.














In this paper, we address some items that have been indicated as FFS in the above set of agreements.
2 [bookmark: _Hlk7529976]Discussion on whether HO failures (e.g., reconfiguration with sync failure) should trigger Fast MCG recovery 
[bookmark: _Ref535308766][bookmark: _Ref535492080]We first discuss whether the following Inter-MN handover failure causes should trigger the Fast MCG Recovery procedure:
· MCG reconfiguration with sync failure (for NR-NR DC and NE-DC cases);
· MN handover failure (for EN-DC and NGEN-DC cases).
Note that the scope of discussion in the paper is restricted to Intra-RAT handover cases only; for example, for MCG reconfiguration with sync failure, we consider the case of handover from an MN gNB to MN gNB only. 
There are the following three possibilities (Cases 1, 2, and 3 below) in Inter-MN handover according to TS 37.340, Section 10.7 [1]. Target MN decides whether to keep the SN, change the SN, or release the SN without adding an SN. UE knows about target MN’s decision when it receives the RRC reconfiguration message containing the handover command. 
Case 1: Inter-MN handover with SN kept.
Case 2: Inter-MN handover with SN changed.
Case 3: Inter-MN handover with SN released and no SN added.
The following proposal indicates that Inter-MN handover failure causes should trigger the Fast MCG Recovery procedure provided certain conditions hold.
Proposal 1: The following Inter-MN handover failure causes should trigger the Fast MCG Recovery procedure:
· MCG reconfiguration with sync failure (for NR-NR DC and NE-DC cases);
· MN handover failure (for EN-DC and NGEN-DC cases);
if the following conditions hold:
· Inter-MN handover with SN kept / changed with SN available upon handover;
· UE succeeds in completing the RACH procedure with the (target) SN. 
In the procedure of proposal 1, the UE behaviour is required to further specified:
Proposal 2: Specify the following UE behaviour for inter-MN handover failure triggered fast MCG Recovery procedure:
· After completion of RACH procedure with (target) SN, UE performs integrity protection and ciphering of MCG Failure Information message using the new SN key and transmits it to (target) SN over split SRB1. 
· UE should flush the SCG MAC UL HARQ buffers (which may contain PDUs encrypted using the previous key) before sending the MCG Failure Information message.
For Inter-MN handover Case 3, Fast MCG Recovery procedure cannot be performed in case of handover failure and UE must perform the RRC re-establishment procedure.      
Proposal 3: For inter-MN handover with SN released and no SN added, the UE performs RRC re-establishment procedure.

3 Regarding using SRB3 for Fast MCG Recovery
In RAN2#105b, SCG leg of the split SRB1 was agreed to indicate MCG failure information. However, it is still FFS whether SRB3 can be used. We prefer not to use SRB3 because it will introduce additional complexity in forwarding messages of the procedure, e.g., MCG failure notification and handover messages, in new containers over the Xn/X2 interface between the MN and SN. Moreover, SRB3 is not present in the NE-DC case, which goes against the aim of having a unified solution.
Observation 1: If SRB3 is introduced to indicate MCG failure information, it will bring additional complexity involved in forwarding messages of the procedure, e.g., MCG failure notification and handover messages, in new containers over the Xn/X2 interface between the MN and SN. 
Observation 2: If SRB3 is introduced to indicate MCG failure information, it will go against the aim of having a unified solution for all MR-DC because SRB3 is not present in the NE-DC case.
Proposal 4: SRB3 is not used for MCG fast recovery.
4 Timer for the Fast MCG Recovery procedure
If a timer is not defined for the fast MCG recovery procedure, the UE can potentially have a control plane connection to the network only through the SN for an indefinite period of time that can have other undesirable consequences.   
Observation 3: If a timer is not defined for the fast MCG recovery procedure, the UE can potentially have a control plane connection to the network only through the SN for an indefinite period of time that can have other undesirable consequences.   
Thus, we propose to introduce a timer to track the network response after UE triggers the fast MCG recovery procedure:
Proposal 5: Introduce a timer to track the network response after UE triggers the Fast MCG Recovery procedure:
· The timer is started when UE initiates the procedure by transmitting the MCG failure information message. 
· If the MCG Failure Information message is transmitted successfully and if the timer expires before UE receives a response from the network, UE performs the RRC re-establishment procedure.
5 Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:

Observation 1: If SRB3 is introduced to indicate MCG failure information, it will bring additional complexity involved in forwarding messages of the procedure, e.g., MCG failure notification and handover messages, in new containers over the Xn/X2 interface between the MN and SN. 
Observation 2: If SRB3 is introduced to indicate MCG failure information, it will go against the aim of having a unified solution for all MR-DC because SRB3 is not present in the NE-DC case.
Observation 3: If a timer is not defined for the fast MCG recovery procedure, the UE can potentially have a control plane connection to the network only through the SN for an indefinite period of time that can have other undesirable consequences.   

Proposal 1: The following Inter-MN handover failure causes should trigger the Fast MCG Recovery procedure:
· MCG reconfiguration with sync failure (for NR-NR DC and NE-DC cases);
· MN handover failure (for EN-DC and NGEN-DC cases);
if the following conditions hold:
· Inter-MN handover with SN kept / changed with SN available upon handover;
· UE succeeds in completing the RACH procedure with the (target) SN. 
Proposal 2: Specify the following UE behaviour for inter-MN handover failure triggered fast MCG Recovery procedure:
· After completion of RACH procedure with (target) SN, UE performs integrity protection and ciphering of MCG Failure Information message using the new SN key and transmits it to (target) SN over split SRB1. 
· UE should flush the SCG MAC UL HARQ buffers (which may contain PDUs encrypted using the previous key) before sending the MCG Failure Information message.
Proposal 3: For inter-MN handover with SN released and no SN added, the UE performs RRC re-establishment procedure.
[bookmark: _GoBack]Proposal 4: SRB3 is not used for MCG fast recovery.
Proposal 5: Introduce a timer to track the network response after UE triggers the Fast MCG Recovery procedure:
· The timer is started when UE initiates the procedure by transmitting the MCG failure information message. 
· If the MCG Failure Information message is transmitted successfully and if the timer expires before UE receives a response from the network, UE performs the RRC re-establishment procedure.
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