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1. Introduction
This paper attempts to look over the conceptual mechanism of fulfilling the WI objective of fast recovery (see below) on the Stage-2 level [1].
4.	Fast recovery: Support fast recovery of MCG link e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. [RAN2, RAN3]
-	This objective applies to MR-DC and NR-NR DC.
2. Discussion
When the Rel-15 UE experiences an RLF or other failures (e.g. integrity check failure, reconfiguration failure, etc.) on MCG, the RRC re-establishment procedure is initiated, no matter if MR/NR-DC is configured or not. To achieve the fast recovery for a UE configured with MR/NR-DC, an intuitive idea upon the MCG failure is to continue the data delivery via the SCG leg as long as it is alive. The UE initiates the RRC re-establishment procedure, only if both MCG and SCG links are lost. As the first step, the followings are proposed:
Proposal 1:	Upon MCG failure, an MR/NR-DC UE continues to receive and transmit C/U-plane data via the SCG leg, as long as the UE experiences SCG failure as well.
Proposal 1a:	If the MR/NR-DC UE experiences both MCG failure and SCG failure, the UE initiates the RRC re-establishment procedure.
With regards to the conditions to declare an MCG failure, it can be the same condition as the UE initiates the RRC re-establishment procedure below (see TS 38.331, sub-clause 5.3.7.2):
-	detecting radio link failure of the MCG;
-	re-configuration (with sync) failure of the MCG;
-	mobility from NR failure;
-	integrity check failure indication from lower layers concerning SRB1 or SRB2.
Nonetheless, the need of mobility from NR failure is questionable at this moment. The Rel-15 specification does not support inter-RAT handover while DC is configured. Unless it is supported in Rel-16, it should be excluded. Therefore, the following is proposed:
Proposal 2:	The following MCG failure cases are supported while the UE is configured with MR/NR-DC:
-	detecting radio link failure of the MCG;
-	re-configuration (with sync) failure of the MCG;
-	integrity check failure indication from lower layers concerning SRB1 or SRB2.
With regards to how the UE handles MCG upon the failure, the same behaviour as defined for SCG failure can be applied. Then, the followings are proposed:
Proposal 3:	Upon MCG failure, the UE suspends MCG transmissions for all radio bearers, instead of triggering re-establishment.
Proposal 3a:	The UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible.
Likewise, the failure information should be delivered to the NW so that the NW can take a proper action. A new RRC message so called, e.g. MCG failure information, is introduced. The MCG failure information can be sent via SRB1, if split SRB is applied for SRB1. Alternatively, SRB3 can be used for delivering the MCG failure information message. Thus, the followings are proposed:
Proposal 4:	Upon MCG failure, the UE reports the MCG Failure Information (a new RRC message) to the MN.
Proposal 4a:	The MCG Failure Information is delivered via SRB1 if split SRB is applied for SRB1, or via SRB3.
The NW side handling of MCG failure seems similar to the SCG failure handling. For instance, the MN can decide to change PCell to the other cell via intra-RAT handover. Alternatively, the MN can decide to set the current SCG to MCG by performing inter-RAT handover. Of course, the NW can also decide to keep it, as long as the SCG leg is alive. The following is proposed:
Proposal 5:	The MN can decide to keep the MCG, or to change MN/MCG by intra-RAT handover within the same RAT or by inter-RAT handover to the other RAT
Whilst Proposal 5 leverages the existing mobility procedure, a new procedure could be envisaged such that the UE by itself initiates the procedure to recover the MCG leg. Like the re-establishment procedure, upon MCG failure, the UE performs cell selection. Upon a suitable cell is found, the UE initiates to recover the MCG leg. While the UE is recovering the MCG leg, the UE can receive and transmit C/U-plane data via SCG leg. The details need to be investigated for further. Hence, the following is proposed:
Proposal 6:	The necessity of UE initiated MCG recovery procedure upon MCG failure should be investigated for further.
3. Summary and proposal
In summary, the followings were proposed to get the picture of stage-2 level concept of fast recovery:
Proposal 1:	Upon MCG failure, an MR/NR-DC UE continues to receive and transmit C/U-plane data via the SCG leg, as long as the UE experiences SCG failure as well.
Proposal 1a:	If the MR/NR-DC UE experiences both MCG failure and SCG failure, the UE initiates the RRC re-establishment procedure.
Proposal 2:	The following MCG failure cases are supported while the UE is configured with MR/NR-DC:
-	detecting radio link failure of the MCG;
-	re-configuration (with sync) failure of the MCG;
-	integrity check failure indication from lower layers concerning SRB1 or SRB2.
Proposal 3:	Upon MCG failure, the UE suspends MCG transmissions for all radio bearers, instead of triggering re-establishment.
Proposal 3a:	The UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible.
Proposal 4:	Upon MCG failure, the UE reports the MCG Failure Information (a new RRC message) to the MN.
Proposal 4a:	The MCG Failure Information is delivered via SRB1 if split SRB is applied for SRB1, or via SRB3.
Proposal 5:	The MN can decide to keep the MCG, or to change MN/MCG by intra-RAT handover within the same RAT or by inter-RAT handover to the other RAT
Proposal 6:	The necessity of UE initiated MCG recovery procedure upon MCG failure should be investigated for further.
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