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Introduction
WI on Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements was approved. One of the objectives is to support fast recovery of MCG link as follows:
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 this document, we discuss two options to support fast recovery of MCG link by utilizing the SCG link and split SRBs for recovery during MCG failure.
Discussion
In NR REL-15, when MCG failure occurs, UE triggers the RRC connection re-establishment procedure. The purpose of this procedure is to re-establish the RRC connection in order to continue the RRC connection. The connection re-establishment succeeds if the network is able to find and verify a valid UE context.
On the other hand, when SCG failure occurs, UE triggers SCG failure information procedure. The purpose of this procedure is to inform MN about an SCG failure the UE has experienced i.e. SCG radio link failure, failure of SCG reconfiguration with sync, SCG configuration failure for RRC message on SRB3, SCG integrity check failure and exceeding the maximum uplink transmission timing difference.
For MR-DC and CA enhancement, RAN2 intends to support fast recovery of MCG link. We think that there would be two ways to support fast recovery of MCG link by utilizing the SCG link and split SRBs for recovery during MCG failure:

· Option 1: when MCG failure occurs, UE follows SCG failure-like procedure. Thus, UE does not trigger RRC connection re-establishment. Instead, UE triggers MCG failure information procedure in which the MCGFailureInformation message is transmitted to the network.
· Option 2: when MCG failure occurs, UE still triggers RRC connection re-establishment as specified in legacy specification, but transmits the RRCReestablishmentRequest message by using the SCG link. 
In the first option, MCG failure does not trigger the existing RRC connection re-establishment procedure. Only when both MCG failure and SCG failure happen, UE trigger the RRC connection re-establishment procedure. If SCG failure has occurred, MCG failure will trigger the RRC connection re-establishment procedure. Also, if MCG failure has occurred, SCG failure will trigger the RRC connection re-establishment procedure. Upon receiving the MCGFailureInformation message, MN would trigger UE handover from old PCell to new PCell by sending the RRCReconfiguration message to UE via SCG link and split SRB1. 

Accordingly, the first option will introduce new MCG failure information procedure and change triggering condition of the RRC connection re-establishment procedure. Even though it is likely that the network responds to the MCGFailureInformation message by triggering handover, it is unclear what happens to UE in case that no response is received from the network and SCG failure is not detected. 
Observation 1: The first option will introduce new MCG failure information procedure and change triggering condition of the RRC connection re-establishment procedure, because only when both MCG failure and SCG failure happen, UE trigger the RRC connection re-establishment procedure.

Observation 2: Upon receiving the MCGFailureInformation message, MN would trigger UE handover from old PCell to new PCell by sending the RRCReconfiguration message to UE via SCG link and split SRB1.
Observation 3: In the first option, it is unclear what happens to UE after sending the MCGFailureInformation message in case that no response is received from the network and SCG failure is not detected.
In the second option, MCG failure still triggers the existing RRC Re-establishment procedure, as currently specified in 38.331 regardless of SCG failure. Thus, the second option would not change initiation of the RRC Re-establishment procedure. UE selects the current PCell and may have UL grant at SCG link to transmit the RRCReestablishmentRequest message by using the SCG link of split SRB1. UE will expect the RRCReestablishment message and the RRCReconfiguration message via the SCG link of split SRB1 from MN. The RRCReconfiguration message would trigger UE handover from old PCell to new PCell.
Accordingly, the second option will change the type of SRB carrying the RRCReestablishmentRequest message, i.e. from SRB0 to SRB1. Thus, the second option may require a few changes to the RRC Re-establishment procedure. As specified in legacy specification, UE should receive the RRCReestablishment message and the RRCReconfiguration message which could be combined into a single message, if necessary, as discussed in REL-15 NR message harmonization. 
Observation 4: In the second option, when MCG failure occurs, UE still triggers RRC connection re-establishment as specified in legacy specification, but transmits the RRCReestablishmentRequest message by using the SCG link of split SRB1, instead of SRB0.
Observation 5: In the second option, upon receiving the RRCReestablishmentRequest message, MN would finally trigger UE handover from old PCell to new PCell by sending the RRCReestablishment message and the RRCReconfiguration message to UE via SCG link and split SRB1.
Conclusion

In conclusion, we propose to discuss the following proposal and observations: 
Proposal: RAN2 should further discuss pros and cons of the following options for support of fast recovery of MCG link with the below observations.
· Option 1: when MCG failure occurs, UE follows SCG failure-like procedure. Thus, UE does not trigger RRC connection re-establishment. Instead, UE triggers MCG failure information procedure in which the MCGFailureInformation message is transmitted to the network.
· Option 2: when MCG failure occurs, UE still triggers RRC connection re-establishment as specified in legacy specification, but transmits the RRCReestablishmentRequest message by using the SCG link. 
Observation 1: The first option will introduce new MCG failure information procedure and change triggering condition of the RRC connection re-establishment procedure, because only when both MCG failure and SCG failure happen, UE trigger the RRC connection re-establishment procedure.

Observation 2: Upon receiving the MCGFailureInformation message, MN would trigger UE handover from old PCell to new PCell by sending the RRCReconfiguration message to UE via SCG link and split SRB1.
Observation 3: In the first option, it is unclear what happens to UE after sending the MCGFailureInformation message in case that no response is received from the network and SCG failure is not detected.
Observation 4: In the second option, when MCG failure occurs, UE still triggers RRC connection re-establishment as specified in legacy specification, but transmits the RRCReestablishmentRequest message by using the SCG link of split SRB1, instead of SRB0.
Observation 5: In the second option, upon receiving the RRCReestablishmentRequest message, MN would finally trigger UE handover from old PCell to new PCell by sending the RRCReestablishment message and the RRCReconfiguration message to UE via SCG link and split SRB1.[image: image1.png]
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