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1	Introduction
[bookmark: _Ref178064866]RAN plenary #81 approved the WID on DC and CA enhancements including among others the following objective:
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]
· [bookmark: _GoBack]This objective applies to MR-DC and NR-NR DC

With following justification: 
For signalling robustness, 3GPP introduced in Rel-15 split signalling radio bearer (SRB) which allows to send RRC messages over LTE and/or NR. Main benefit of split SRB is to add additional robustness. However, in Rel-15, the radio link failure and re-establishment is triggered even secondary link is still running. This should be enhanced.

In this contribution, we provide a solution for fast recovery from MCG RLF for UE in MR-DC and split SRB configured, in which a similar procedure to SCG Failure Information is introduced to allow the UE to report radio link related issues on the MCG, instead of performing the RRC re-establishment.
2	Discussion
In Rel-15, RRC re-establishment is triggered when MCG RLF is declared for all MR-DC options, suspending the ongoing communication until the UE re-synchronizes with the network. On the other hand, if the UE experiences a failure on the SCG side, then the UE does not have to initiate an RRC connection reestablishment procedure but instead it sends SCGFailureInformation via MCG SRB. Upon receiving SCGFailureInformation, MN can then decide to initiate an SN release (and optionally, change SCG to an SN with a better radio conditions). In this case, as the MCG radio link is available and the traffic can be rerouted via MCG, UE does not experience a notable service interruption as in MCG RLF. 
In order to reach the Rel-16 objective listed in the introduction to minimize the service interruption time and maximize the availability in case of MCG failure in MR-DC, the goal should be to avoid the RRC re-establishment by utilizing the SCG. This can be achieved by introducing a similar procedure to the already existing SCG Failure Information procedure, in which radio link problems on SCG are reported via the MCG. By introducing the mirrored functionality MCGFailureInformation, radio link problems on the MCG can be reported via the SCG, as proposed in [2] and illustrated in Figure 1.
	

a) MCG RLF in case of NE-DC with Split SRB
	

b) MCGFailureInformation is sent over Split SRB using the SCG RLC bearer


Figure 1. Illustration of MCG RLF in case of NE-DC scenario.

Split SRB using NR PDCP allows the UE to receive and transmit RRC messages not only via MCG but also via SCG. This could be particularly beneficial in case of NE-DC deployments where the MCG bearer may fail due to MCG RLF while the SCG bearer maintains a good link condition. In this case, i.e., when UE detects an RLF on MCG, instead of triggering RRC re-establishment, UE would send an RRC message carrying the failure information (e.g., MCGFailureInformation), over the split SRB via the SCG lower layers. Figure 1 illustrates the MCG RLF in case of NE-DC.
[bookmark: _Toc1068774]A UE configured with a split SRB in MR-DC does not trigger re-establishment on detecting MCG RLF and instead performs MCG fast recovery.
[bookmark: _Toc1068775]The MCG fast recovery procedure involves the suspension of the MCG transmission and sending of an MCG failure report (e.g. MCGFailureInformation) via the SCG leg of the split SRB to the MN.
In case the SCG is already suspended due to SCG RLF, the UE should fall-back to the RRC connection re-establishment procedure and should not attempt to send MCG failure report.
[bookmark: _Toc1068776]UE falls back to the RRC connection re-establishment procedure and does not try to report the MCG failure in case SCG is suspended due to detected SCG RLF.
MCG configuration failure is not radio related and should therefore always result in the re-establishment procedure. Similarly, integrity check failure on SRB1 or SRB2 is not radio related. Since it indicates SRB1/2 have been compromised, it should result in re-establishment. However, at least the following MCG failure cases should be handled via MCG fast recovery: 
· MCG RLF;
· MCG reconfiguration with sync failure;

[bookmark: _Toc1068777]NE-DC and NR-DC should support fast MCG recovery for at least the following MCG failure cases: MCG RLF, and MCG reconfiguration with sync failure.

In the following subsections, necessary specification changes are discussed separately for the different MR-DC options as specification impact differs.
2.2 	NE-DC and NR-DC
In case of NE-DC and NR-DC, RRC enhancements regarding fast MCG recovery require changes and additions only to the NR RRC specification because the SN will just forward the failure report to the MN just like any other message received via split SRB. 
Draft stage 2 CR to address these proposals are given in [3] and draft stage 3 aspects are provided within [4].
[bookmark: _Ref189046994]3	EN-DC and NGEN-DC
In case of EN-DC and NGEN-DC, RRC enhancements regarding MCG fast recovery require changes and additions only to the E-UTRA RRC specification, because the SN will just forward the failure report to the MN just like any other message received via split 
Draft stage 2 CR to address these proposals are given in [3] and draft stage 3 aspects are provided within [5].
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	A UE configured with a split SRB in MR-DC does not trigger re-establishment on detecting MCG RLF and instead performs MCG fast recovery.
Proposal 2	The MCG fast recovery procedure involves the suspension of the MCG transmission and sending of an MCG failure report (e.g. MCGFailureInformation) via the SCG leg of the split SRB to the MN.
Proposal 3	UE falls back to the RRC connection re-establishment procedure and does not try to report the MCG failure in case SCG is suspended due to detected SCG RLF.
Proposal 4	NE-DC and NR-DC should support fast MCG recovery for at least the following MCG failure cases: MCG RLF, and MCG reconfiguration with sync failure.
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