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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 #105, and the following set of agreements were made:
Agreements
1. MCG failure can be indicated to the network via the SCG. FFS if via SCells. 
2. FFS how the failure is indicated, which SRBs, and which failure case the fast MCG failure recovery.  
3. We will aim to have a unified solution for the failure cases that we want to address.

In this document, we address various items that have been indicated as FFS in the above set of agreements.
2 Fast MCG Recovery procedure
[bookmark: _Ref535308766][bookmark: _Ref535492080]In 3GPP Release 15, in all MR-DC systems (EN-DC, NE-DC, NGEN-DC, and NR-NR DC), upon detection of MCG link failure, UE releases the SCG besides the MCG and performs the RRC re-establishment procedure, even when the link to the SN is still available.
Observation 1. In MR-DC systems, upon detection of MCG link failure, UE releases the SCG and performs the RRC re-establishment procedure, even when the link to the SN is still available. 
[bookmark: _Ref535308770][bookmark: _Ref535492087]Observation 2. Split SRBs were introduced in MR-DC systems for SRB1 and SRB2 bearers for signalling robustness purposes – an RRC message can be sent in duplicate over the MN and SN links for a split SRB, and in the case when one of the links fail, the other link can be used to send an RRC message.
 
The basic elements of the Fast MCG Recovery procedure are described below in Proposals 1, 2, 3, and 4.
Proposal 1. Upon detection of MCG link failure, for the case when the link to the SN is still available, UE transmits an RRC message containing MCG failure information to the MN via SN, notifying the network of the failure of the MCG link.  
[bookmark: _Hlk536830399]Proposal 2. The RRC message containing MCG failure information is sent using the split SRB1 bearer.
Proposal 3. The RRC message with MCG failure information includes the following information:
· Available measurement results based on measurements performed by UE on serving (MCG and SCG) and non-serving cells as specified in provided measurement configuration;
· MCG link failure cause.

Proposal 4. Upon reception of the RRC message containing MCG failure information, the MN may initiate a handover procedure to a target MN.
Figure 1 provides an example call-flow illustrating the Fast Recovery procedure for an NR-NR DC system. Upon receiving the RRC message containing MCG failure information (Step 1 of the call-flow), the MgNB initiates an inter-MN handover procedure (Section 10.7, TS 37.340 [2]) to a target MgNB.   


[bookmark: _Ref536835496]Figure 1 Example call-flow illustrating the Fast Recovery procedure for an NR-NR DC system
Discussion on MCG link failure causes for which the Fast MCG Recovery procedure is triggered

Observation 3. The Fast MCG Recovery procedure should be triggered only for those MCG link failure causes in which, upon failure, the MCG link is not available for transmission or reception. For other link failure causes, the Fast MCG Recovery procedure should not be triggered, but instead the RRC re-establishment procedure should be triggered.
Proposal 5. The following are the five MCG link failure causes for which MCG Fast Recovery should be triggered:
1. MCG RLF detection;

       The following handover failure causes apply when MN is NR (NE-DC, NR-NR DC configurations):
2. MCG reconfiguration with sync failure;
3. Mobility from NR failure;

       The following handover failure causes apply when MN is LTE (EN-DC, NGEN-DC configurations):
4. MN (Intra-LTE) handover failure;
5. Mobility from E-UTRA failure 

Mobility from E-UTRA failure covers handover failure in case of handover from E-UTRA to E-UTRA connected to 5G core, or from E-UTRA connected to 5G core to E-UTRA (see TS 36.331 [3]).

There are three possible cases of MCG RLF detection (see TS 36.331 [3], TS 38.331 [4]):
1. PHY layer RLF detection: Expiry of timer associated with in-sync indications on PCell
2. MAC layer RLF detection: Indication from MCG MAC that maximum number of RACH preamble retransmissions has been reached
3. RLC layer RLF detection: Indication from MCG RLC entity, which is allowed to send on PCell, that maximum number of retransmissions has been reached for an SRB or DRB
Discussion on signalling radio bearer to be used for the Fast MCG Recovery procedure

The following are the available options for the signalling radio bearer (SRB) to be used for the procedure:
· Split SRB1
· SRB3
· Split SRB2
· SRB0
· New SRB between UE and SN  
SRB3 should not be used for the procedure because of the additional complexity involved in forwarding 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 agreed aim of having a unified solution.
Split SRB2 has lower priority than split SRB1 and has been used only for transporting NAS messages. There is no reason to prefer split SRB2 over split SRB1.
As we have discussed in Proposal 3, the MCG failure information message should include available measurement results in order to assist the network to perform MCG recovery. SRB0 or an SRB0-like bearer is not suitable as it is not a secure bearer.
A new SRB between UE and SN is not required since split SRB1 is already available.      
Proposal 6. SRB3/Split SRB2/SRB0/New SRB is not used for the procedure. 
Split SRB1 is a suitable bearer to use, and this is already mentioned in Proposal 2 above.  
Timer for the Fast MCG Recovery procedure

Proposal 7. Introduce a timer that tracks 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 timer expires before UE receives a response from the network, UE performs the RRC re-establishment procedure.
If a timer is not defined for the 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.    
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:

Observation 1. In MR-DC systems, upon detection of MCG link failure, UE releases the SCG and performs the RRC re-establishment procedure, even when the link to the SN is still available. 
Observation 2. Split SRBs were introduced in MR-DC systems for SRB1 and SRB2 bearers for signalling robustness purposes – an RRC message can be sent in duplicate over the MN and SN links for a split SRB, and in the case when one of the links fail, the other link, if available, can be used to send the RRC message.
Observation 3. The Fast MCG Recovery procedure should be triggered only for those MCG link failure causes in which, upon failure, the MCG link is not available for transmission or reception. For other link failure causes, the Fast MCG Recovery procedure should not be triggered, but instead the RRC re-establishment procedure should be triggered.

Proposal 1. Upon detection of MCG link failure, for the case when the link to the SN is still available, UE transmits an RRC message containing MCG failure information to the MN via SN, notifying the network of the failure of the MCG link.  
Proposal 2. The RRC message containing MCG failure information is sent using the split SRB1 bearer.
Proposal 3. The RRC message with MCG failure information should include the following information:
· Available measurement results based on measurements performed by UE on serving (MCG and SCG) and non-serving cells as specified in provided measurement configuration;
· MCG link failure cause.
Proposal 4. Upon reception of the RRC message containing MCG failure information, the MN may initiate a handover procedure to a target MN.

Proposal 5. The following are the five MCG link failure causes for which MCG Fast Recovery should be triggered:
1. MCG RLF detection;

       Handover failure (the following causes apply when MN is NR (NE-DC, NR-NR DC configurations))
2. MCG reconfiguration with sync failure;
3. Mobility from NR failure;

       Handover failure (the following causes apply when MN is LTE (EN-DC, NGEN-DC configurations))
4. MN (Intra-LTE) handover failure;
5. Mobility from E-UTRA failure 

Proposal 6. SRB3/Split SRB2/SRB0/New SRB is not used for the procedure. 
Proposal 7. Introduce a timer that tracks the network response after UE triggers the Fast MCG Recovery procedure:
· [bookmark: _GoBack]The timer is started when UE initiates the procedure by transmitting the MCG failure information message. 
· If the timer expires before UE receives a response from the network, UE performs the RRC re-establishment procedure.
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