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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]
· 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 RAN2#105, MCG failure was discussed for the first time. An email discussion [105#55] was triggered to discuss the different aspects of fast MCG recovery. The email discussion treated the following topics, with respective proposals:
1. Triggering conditions (e.g. MCG RLF, MCG reconf with sync failure, mobility from NR failure, Integrity check failure etc.)
· Proposed email summary: Fast MCG recovery is supported for:
i. MCG leg RLF
ii. MCG Reconfiguration with sync failure, If SN change is not involved during MCG reconfiguration
iii. Mobility from NR failure, if SN does not change during mobility
iv. FFS: Integrity check failure
v. FFS: RRC  Connection reconfiguration failure
vi. FFS:: MN HO EN-DC Mobility from E-UTRA (i.e. EN-DC to EN-DC) failure, without SN change
2. Triggering before or after security activation
· Proposed email summary: triggered only after security activation
3. UE behavior after trigger (e.g. RRC re-establishment or MCG failure information procedure)
· Proposed email summary: UE follows SCG failure like procedure
i. UE does not trigger RRC connection re-establishment. 
ii. UE triggers MCG failure information procedure in which the MCGFailureInformation message is transmitted to the network
4. Contents of MCG failure message (e.g. measurement results from MCG, SCG, non-serving cells, failure cause, etc.)
· Proposed email summary: MCG failure indication should include:
i. Available measurement results of MCG
ii. Available measurement results of SCG
iii. MCG link failure cause
iv. Available measurement results of non-serving cells
5. MCG failure message options (e.g. whether to reuse existing message or introduce new message)
· Proposed email summary: a new message MCGFailureInformation is introduced
6. SRB to use (e.g. SRB1 or SRB2, and whether in addition SRB3 should be supported, or whether a new SRB should be introduced for the purpose)
· Proposed email summary: SRB1 is used for fast MCG recovery. If configured, SRB3 can also be used. No new SRB is introduced.

In this contribution, we provide further details of the fast MCG recovery using a new MCG failure information procedure. The following aspects are discussed, which were not solved in the email discussion [105#55]: 
· Remaining FFSs regarding triggers for MCG failure information procedure
· Further details on MCG failure procedure
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 re-establishment procedure but instead it triggers the SCG Failure Information procedure by sending SCGFailureInformation via SRB1. 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, the conclusion from the email discussion [105#55] is to introduce a new MCG Failure Information procedure, similar to SCG failure information procedure to handle the case of MCG related failures, see illustration in Figure 1. 

	

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

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


Figure 1. Illustration of MCG Failure Information procedure.

2.1 	Triggers for MCG failure information
Email discussion [105#55] agreed to propose the following triggers: 
i. MCG leg RLF
ii. MCG Reconfiguration with sync failure, If SN change is not involved during MCG reconfiguration
iii. Mobility from NR failure, if SN does not change during mobility
The following triggers were left FFS:
i. Integrity check failure
ii. RRC  Connection reconfiguration failure
iii. MN HO EN-DC Mobility from E-UTRA (i.e. EN-DC to EN-DC) failure, without SN change
Regarding the triggers marked FFS, a first observation is that using integrity protection failure as a trigger for MCG failure information only make sense for the case where MCG failure information can be reported via SRB3. If only SRB1 is available, the transmission of the MCGFailureInformation message would not succeed since the same NR PDCP entity would be used for which integrity check failure was observed. We mainly see potential in the trigger and recovery via SRB3 to address the 5G URLLC use case discussed in SA2 that was brought up by Vodafone during the email discussion. 
Integrity protection failure should only be used as trigger for MCG failure information procedure if SRB3 is configured. 
[bookmark: _Toc4705795]Integrity protection failure as a trigger for the MCG failure information procedure should be further discussed in RAN2 to address the 5G URLLC use case currently discussed in SA2. 
Regarding RRC connection reconfiguration failure as a trigger, as pointed out by Qualcomm in the email discussion, since joint success/failure handling is applied to reconfiguration messages encapsulating both MCG and SCG reconfigurations, it can be that both MCG and SCG are unavailable for transmission, and therefore it is not suitable as a trigger for MCG failure information and the UE shall instead perform RRC re-establishment.
[bookmark: _Toc4705796]RRC connection reconfiguration failure shall not be used as trigger for MCG failure handling. A UE detecting RRC connection reconfiguration failure shall perform RRC re-establishment to restore the connection. 
Regarding the last FFS trigger iii, from the title it is a bit unclear what is meant, but we assume it means inter MN handover failure in case of EN-DC (i.e. EN-DC to EN-DC), without SN change. We think this should be supported as well, since for EN-DC it corresponds to the already agreed trigger ii (MCG Reconfiguration with sync failure, without SN change) for NR. This is also in line with the agreement in RAN2#105 to have a unified solution for the failure cases that we want to address. Furthermore, since MCG failure was already agreed, it makes sense to agree also the handover failure for EN-DC, which is much related.
[bookmark: _Toc4705797]Inter-MN handover failure in case of EN-DC, without SN change is added to the triggers of MCG failure information procedure

2.2	Further details of MCG failure information
In the EN-DC baseline NR SCG failure information procedure, the NR SCG transmission for all SRBs and DRBs is suspended upon initiation of the procedure. The same should be applied also for the new MCG failure information procedure.
[bookmark: _Toc4705798]Initiation of the MCG failure information procedure involves suspending MCG transmission for all SRBs and DRBs. 
In 36.331, the NR SCG failure information is triggered only if NR SCG transmission is not suspended. The same rule should apply also for the triggering of MCG failure information, to avoid multiple failure reports from the same issue. Similarly, in order to enable the transmission of the MCGFailureInformation message via the SCG RLC bearer of the split SRB1, there is an additional requirement that the SCG shall not be suspended by previous SCG failure.
[bookmark: _Toc4705799]MCG failure information procedure is initiated only if neither MCG nor SCG transmissions are suspended. 
In case the SCG is already suspended due to SCG RLF, the UE has no means of reaching the network and should fall-back to the RRC connection re-establishment procedure and should not attempt to send MCGFailureInformation message.
[bookmark: _Toc4705800]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 previous SCG failure.
In the following subsections, necessary specification changes are discussed separately for the different MR-DC options as specification impact differs.
2.3	Draft CRs for 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 [2] and draft stage 3 aspects are provided within [3].
[bookmark: _Ref189046994]2.4	Draft CRs for EN-DC and NGEN-DC
In case of EN-DC and NGEN-DC, RRC enhancements regarding fast MCG 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 SRB.
Draft stage 2 CR to address these proposals are given in [2] and draft stage 3 aspects are provided within [4].
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Integrity protection failure as a trigger for the MCG failure information procedure should be further discussed in RAN2 to address the 5G URLLC use case currently discussed in SA2.
Proposal 2	RRC connection reconfiguration failure shall not be used as trigger for MCG failure handling. A UE detecting RRC connection reconfiguration failure shall perform RRC re-establishment to restore the connection.
Proposal 3	Inter-MN handover failure in case of EN-DC, without SN change is added to the triggers of MCG failure information procedure
Proposal 4	Initiation of the MCG failure information procedure involves suspending MCG transmission for all SRBs and DRBs.
Proposal 5	MCG failure information procedure is initiated only if neither MCG nor SCG transmissions are suspended.
Proposal 6	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 previous SCG failure.
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