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1 Introduction
In RAN2#105bis [2] we prioritized the solution for fast MCG Link recovery using SRB1.  Given the stage 2 details are now almost complete, this contribution discusses the impacts of a solution based on SRB3.
2 Advantages and Impacts of Using SRB3
SRB3 was designed to reduce the latency of RRC signalling from the SN.  Split SRB1, on the other hand, was designed mostly for reliability.  The NW may therefore chose to configure SRB3 to a UE without SRB1.  In addition, a UE may support SRB3 and not support split SRB1.
Observation 1:
Some UEs may support/be configured with SRB3 and without split SRB1.
If fast link recovery is implemented using split SRB1 only, the above UEs would need to perform re-establishment upon MCG RLF.  On the other hand, if the SRB3 solution can be implemented with minimal specification impact, re-establishment can be avoided for these UEs.
Observation 2:
Fast recovery via SRB3 is beneficial to avoid re-establishment for some UEs.
To implement fast recovery using SRB3, there are 3 main differences compared to the split SRB1:

1) The UE needs to send MCG failure information using SN RRC signalling

2) The SN needs to forward the MCG failure information message over Xn/X2 and the MN needs to send the resulting reconfiguration to the SN over the Xn/X2

3) The SN needs to deliver the reconfiguration message over the SN RRC to the UE.

Since the MN is receiving the failure and performing the reconfiguration, it would make sense that the failure and the reconfiguration are both encapsulated into an MN RRC message.  In that case:

For 1), the same MCGFailure message can be used for the SRB3 solution as for the SRB1 solution.  For the SRB3 solution, the generated message only needs to be encapsulated into an uplink SN RRC message.  FailureInformation message or SCGFailureInformation message of the SN RRC could be used to encapsulate the MCGFailure message. 
Observation 3:
Single MCGFailure information message (with same contents) can be used for SRB3 implementation as split SRB1 implementation

Observation 4:
Encapsulation of the MCGFailure indication message into an uplink SN RRC message needs to be supported.  

For 2), this is in RAN3 scope, but would entail the creation of two new messages over Xn/X2 to respectively carry the failure message and the reconfiguration/release message.

Observation 5:
Transfering MCGFailure indication message and reconfig with sync/RRC release between MN and SN have some RAN3 impact.

For 3, the reconfiguration/release message would need to be sent in a transparent container in SN RRC signalling.  This similar encapsulation is already being used when the MN sends reconfiguration message generated by the SN.  Implementing the reverse can use the same approach.
Observation 6:
Similar encapsulation of RRC Configuration message used in MR-DC can be used to send the Reconfig with sync or RRC release from the MN using SN RRC 

Given the observed benefits of an SRB3 solution and that the steps for implementing it are straightforward extensions of what is already supported in current MR-DC, we think SRB3 solution should be possible for MCG fast recovery.  
Proposal 1:
SRB3, if configured, can be used for MCG fast recovery.     

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

Proposal 3:
For MCG fast recovery via SRB3, reconfiguration with sync or release message from the MN is encapsulated by the SN in SN RRC message.
Proposal 4:
Send LS to RAN3 to design Xn/X2 messages needed for support of MCG fast recovery via SRB3 

3 Conclusion

In this contribution the following observations were made on the use of SRB3 for MCG fast recovery:

Observation 1:
Some UEs may support/be configured with SRB3 and without split SRB1.

Observation 2:
Fast recovery via SRB3 is beneficial to avoid re-establishment for some UEs.

Observation 3:
Single MCGFailure information message (with same contents) can be used for SRB3 implementation as split SRB1 implementation

Observation 4:
Encapsulation of the MCGFailure indication message into an uplink SN RRC message needs to be supported.  

Observation 5:
Transfering MCGFailure indication message and reconfig with sync/RRC release between MN and SN have some RAN3 impact.

Observation 6:
Similar encapsulation of RRC Configuration message used in MR-DC can be used to send the Reconfig with sync or RRC release from the MN using SN RRC 

Based on these observations, the following conclusions were made:
Proposal 1:
SRB3, if configured, can be used for MCG fast recovery.     

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

Proposal 3:
For MCG fast recovery via SRB3, reconfiguration with sync or release message from the MN is encapsulated by the SN in SN RRC message.

Proposal 4:
Send LS to RAN3 to design Xn/X2 messages needed for support of MCG fast recovery via SRB3
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5 Apendix 
Agreements from RAN2#105bis
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.

Agreements from RAN2#106
Agreements

1: Fast MCG recovery is not supported in case (intra and inter-RAT) handover failure

2: Fast MCG recovery is not supported in case of integrity check failure

3: Fast MCG recovery is not supported in case of RRC connection reconfiguration failure

Agreements 

FFS Whether a guard timer is needed for the MCG failure indication message

1
Once the MCG failure indication is triggered, the UE shall:

-
transmit the MCG failure indication;

−
suspend MCG transmission for all SRBs and DRBs;

−
reset MCG-MAC;

−
maintain the current measurement configurations from both the MN and the SN, and continue measurements based on configuration from the MN and the SN if possible.

FFS whether switch the primaryPath to SCG is needed

2
If SCG failure is detected while MCG is suspended then initiate RRC re-establishment procedure 

3
Upon receiving the MCG failure indication, the MN sends reconfiguration with sync or RRC Release to the UE via SRB1.

4
Upon reception of reconfig with sync the UE resumes MCG transmission if suspended
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