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1. Introduction
The Work Item on multi-RAT DC and CA enhancements was approved at TSG RAN#83 in [1] with the objectives as follows: 

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

In the last RAN2#107 meeting, some agreements on fast MCG link recovery via SRB3 were made as follows:

Agreements

1:
SRB3, if configured, can be used for MCG fast recovery. 

2:
For MCG fast recovery via SRB3, MCG Failure Information message in UL (same message as for SRB1 case) is encapsulated by the UE into an SN RRC message.

3:
For MCG fast recovery via SRB3, the MN response message in DL (either a reconfiguration with sync or release message) is encapsulated by the SN in an SN RRC message.

FFS Transmission of the complete message

In this discussion we will analyse the potential RAN3 impacts on fast MCG link recovery via SRB3 and split SRB1. 
2. Discussion
2.1 Fast MCG link recovery via SRB3
Upon detection of MCG RLF, the UE doesn’t trigger RRC connection re-establishment. Instead, the UE initiates an MCG failure recovery procedure in which a failure information message is transmitted to the network via split SRB1 or SRB3. The failure information message includes available measurement results of MCG/SCG/non-serving cells and the MCG link failure cause, which allows the network to reconfigure the UE in order to ensure successful recovery. In this discussion, we focus mainly on the fast MCG link recovery via SRB3 procedure and discuss RAN3 impacts.
The general signalling flow is depicted in the Figure 1. The corresponding RAN3 impacts mainly are:

i)  SN needs to send an X2/Xn message carrying the MCGFailureInformation received via SRB3. 
ii)  MN needs to send the recovery related message RRC(Connection)Reconfiguration or RRC(Connection)Release to SN so that the SN can forward it to the UE via SRB3.
Observation 1: One main impact on RAN3 for fast MCG recovery via SRB3 is that SN needs to send an X2/Xn message carrying the MCGFailureInformation to MN.
Observation 2: Another impact on RAN3 for fast MCG recovery via SRB3 is that MN needs to send the recovery related message RRC(Connection)Reconfiguration or RRC(Connection)Release to SN.
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Figure 1. Basic signalling flow for MCG failure recovery via SRB3

For i), the X2/Xn message could be enhanced to carry the MCGFailureInformation can be the RRCTransfer message, i.e., extending the existing RRCTransfer message to include the MCGFailureInformation in an RRC container. Then we can reuse the rule that the RRC container containing FailureInformation message is included in the RRC Transfer message.
Proposal 1: To support fast MCG link recovery via SRB3, extend the X2/Xn message RRC Transfer by adding an RRC container with inclusion of the RRC message MCGFailureInformation. 
For ii), the recovery related message RRC(Connection)Reconfiguration or RRC(Connection)Release can also be included in the RRCTransfer message, i.e., extending the RRCTransfer message to include the RRC(Connection)Reconfiguration or RRC(Connection)Release generated in MN as an RRC container.

Proposal 2: To support fast MCG link recovery via SRB3, extend the X2/Xn message RRC Transfer by adding an RRC container with inclusion of the RRCReconfiguration or RRCRelease message generated by MN. 
2.2 Fast MCG link recovery via split SRB1
As illustrated in both TS 36.423 and TS 38.423, the current RRC Transfer message already has an IE Split SRB incorporating RRC container used for transferring RRC message as defined in subclause 6.2.1 of TS 38.331 [10] or TS 36.331 [14], which we believe, has already covered the UL RRC message (MCG Failure Information) used for reporting MCG failure and DL RRC message (RRC Reconfiguration or RRC Release) used for recovery from MCG failure. Thus, there is no RAN3 impacts for fast MCG link recovery via split SRB1.
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Proposal 3: No RAN3 impacts on fast MCG link recovery via split SRB1 is foreseen.
2.3 Procedure impacts for Fast MCG link recovery 

Let’s take another step further to the fast MCG link recovery procedure. As agreed in the RAN2 meeting, the MN sends reconfiguration with sync or RRC Release to the UE upon receiving the MCG failure indication. Using RRC Release for recovery has no explicit RAN3 impacts since it can reuse the legacy RRC Release message. However using RRC reconfiguration with sync is somehow different. One possible difference with the legacy inter-MN handover procedure is that the SN release procedure cannot take place before RRCReconfiguration with sync sent to UE. As shown in the figure from TS 37.340 (Annex), step 5 cannot take place before step 6. The order of SN release procedure has to happen after RRC Reconfiguration message sent to the UE.
Proposal 4: Clarify in stage-2 that in case MN initiated inter-MN handover to recover from MCG link failure, the SN release procedure shall take place after RRC Reconfiguration sent to the UE. 
3. Conclusion
In this paper, we have discussed SN initiated Conditional SN Change procedure, and have the following proposals:
Observation 3:  One main impact on RAN3 for fast MCG recovery via SRB3 is that SN needs to send an X2/Xn message carrying the MCGFailureInformation to MN.
Observation 4:  Another impact on RAN3 for fast MCG recovery via SRB3 is that MN needs to send the recovery related message RRC(Connection)Reconfiguration or RRC(Connection)Release to SN.
Proposal 5: To support fast MCG link recovery via SRB3, extend the X2/Xn message RRC Transfer by adding an RRC container with inclusion of the RRC message MCGFailureInformation. 
Proposal 6: To support fast MCG link recovery via SRB3, extend the X2/Xn message RRC Transfer by adding an RRC container with inclusion of the RRCReconfiguration or RRCRelease message generated by MN. 
Proposal 7: No RAN3 impacts on fast MCG link recovery via split SRB1 is foreseen.
Proposal 8: Clarify in stage-2 that in case MN initiated inter-MN handover to recover from MCG link failure, the SN release procedure shall take place after RRC Reconfiguration sent to the UE. 

The corresponding CRs for stage-2 and stage-3 are in [2][3][4].
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Annex Inter-Master Node handover with/without Secondary Node change
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