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1 Introduction
At RAN2#105, Fast MCG Link recovery was first discussed [1]. A subsequent email discussion [2] led to a set of possible agreements based on views expressed by participating companies, as listed in the appendix.

The email discussion remained inconclusive on some use cases for Fast MCG Link recovery. This contribution discusses those use cases, as well as details of the UE behavior when SRB1 and SRB3 are used for fast MCG link recovery.     
2 Supported Cases and SRBs for Fast MCG Link Recovery
RRC initiates re-establishment in NR when AS security has been activated, and any of the following occurs:

1) 
Upon detection of radio link failure for the MCG;
2) 
Upon re-configuration with sync failure for the MCG;
3) 
Upon mobility from NR failure;
4) 
Upon receiving an integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message;
5) 
Upon RRC reconfiguration failure.
In the email discussion on MCG failure, a majority of companies indicated support for cases (1), (2), and (3), with the restriction that (3) can be supported if the SN does not change during mobility.  
For RRC reconfiguration failure (5), the reconfiguration message may contain only configuration for the MCG; this case should then be supported with a similar restriction as for case (3). Mobility for the LTE RRC connection for a UE configured with MR-DC should also be supported, but only when the SCG configuration remains unchanged.  
Proposal 1:
Fast Recovery is supported for reconfiguration (with or without mobility) failures, if the reconfiguration does not include a reconfiguration of the SCG.
If integrity check failure is detected on SRB1 or SRB2 (managed by the MN PDCP) but not on SRB3 (managed by the SN PDCP), the UE may likely have a reliable link towards the SN. The UE can send the failure message using the SN path, if SRB3 is configured.

Proposal 2:
Fast Recovery is supported for Integrity Check Failure concerning SRB1 or SRB2, if SRB3 is configured.

If the UE is configured with split SRB1 and with SRB3, the UE has two possible paths to transmit the MCG failure message; in such case, it is preferable to transmit the message on SRB1 using resources of the SN. Otherwise, the UE should transmit the message on SRB3 if the UE is not configured with split SRB or if the MCG failure occurs due to integrity check failure for SRB1.
Proposal 3:
If the UE is configured with SRB3, it sends MCGFailureInformation over SRB3 when:

· SRB1 is not configured with more than one RLC; or
· MCGFailureInformation is sent due to integrity check failure. 

In Rel-16, the UE configured with split SRB1 may be further configured to either perform duplication in the uplink, or with the primary UL path set to MCG only. For the latter, the UE would have to change its configured primary path to transmit the failure message on the SCG to support fast MCG failure recovery.  
Proposal 4:
The UE configured with the primary path for SRB1 set to MCG-only changes the path to SCG upon detection of MCG Failure, only for the transmission of the failure message.
During Rel-15, a similar behaviour for changing the primary path was discussed for the transmission of the SCGFailure message on a split SRB when the uplink path of SRB1 was configured as SCG only. The agreement was to support only the configuration of MCG-only as the primary uplink path, mainly to avoid further specification changes. It may be useful to relax this restriction for MR-DC configurations where the SCG is NR. In such cases, the UE should use the NR radio access to transmit RRC signalling to reduce latency. For R16, the UE behaviour for SCG failure and MCG failure can then be aligned.
Proposal 5:
The UE can be configured with primaryPath set to SCG-only for SRB1.
Proposal 6:
The UE configured with the primary path for SRB1 set to SCG-only changes the path to MCG upon detection of SCG Failure, only for the transmission of the failure message.

3 Conclusion

In this contribution the following conclusions were made on Fast MCG Recovery:
Proposal 1:
Fast Recovery is supported for reconfiguration (with or without mobility) failures, if the reconfiguration does not include a reconfiguration of the SCG.

Proposal 2:
Fast Recovery is supported for Integrity Check Failure concerning SRB1 or SRB2, if SRB3 is configured.

Proposal 3:
If the UE is configured with SRB3, it sends MCGFailureInformation over SRB3 when:

· SRB1 is not configured with more than one RLC; or

· MCGFailureInformation is sent due to integrity check failure. 

Proposal 4:
The UE configured with the primary path for SRB1 set to MCG-only changes the path to SCG upon detection of MCG Failure, only for the transmission of the failure message.

Proposal 5:
The UE can be configured with primaryPath set to SCG-only for SRB1.

Proposal 6:
The UE configured with the primary path for SRB1 set to SCG-only changes the path to MCG upon detection of SCG Failure, only for the transmission of the failure message.
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5 References

5.1 Relevant Proposals from [2]
Proposal1: Fast 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
Proposal 2: MCG fast recovery can only be triggered after AS security has been activated and the SRB2 and at least one DRB have been setup

Proposal 3: When MCG failure occurs, 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.

Proposal 5: For MCG failure indication, new RRC message in introduced, e.g. MCGFailureInformation.
Proposal 6: If configured, SRB1S is used for MCG fast recovery. SRB2S is not used MCG fast recovery.
Proposal 7: If configured, SRB3 can be used for MCG fast recovery 
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