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1. Introduction
[bookmark: OLE_LINK1]In Rel-16, the MCG fast recovery procedure is introduced to quickly recover MCG transmission in case RLF is detected on MCG. In this contribution, we discuss some further issues on MCG fast recovery.
2. Discussion
Issue 1: The handling of MCG failure upon the execution of SN addition or change
Upon detection of MCG RLF, the UE shall initiate MCG fast recovery procedure to report MCG failure information message to the MN via SCG. However, one issue whether MCG fast recovery can be used in case the MCG RLF is detected while the UE is performing the SN addition or SN change procedure has not been clarified. There are two alternatives can be considered in such case as follows:
· Alt. 1: The UE shall stop the on-going SN addition or SN change procedure and initiate the RRC re-establishment procedure.
· Alt. 2: The UE shall initiate MCG fast recovery after completion of SN addition or SN change procedure (i.e. successful completion of RACH to the target SN), and then send the MCG failure information message to the MN via the target SN. If the RACH procedure to the target SN fails (i.e. T304 expiry), the UE shall fall-back to trigger the RRC re-establishment procedure.
Although the Alt. 2 can avoid unnecessary RRC re-establishment, it introduces significant impacts on the specification (e.g. pending the RRC re-establishment procedure and continuing to try the access to PSCell). Besides, it shall delay the resume of MCG transmission in case the RACH procedure to the target SN fails. Thus, considering the limited time in Rel-16, we prefer to adopt Alt.1 for simplicity.
Proposal 1: In case MCG RLF is detected upon the execution of SN addition or SN change procedure, the UE shall trigger RRC re-establishment procedure. 

Issue 2: The handling of pending SCG RLC failure report upon the triggering of MCG fast recovery
At RAN2#107bis, we have agreed that no further mechanisms are introduced to resolve outstanding UL/DL RRC deadlock messages situation upon the triggering of MCG failure recovery. So it may be left to the network implementation to solve the reordering problem or it can rely on the guard timer to trigger RRC re-establishment procedure. 
For the UL, we think the issue of outstanding SRB1 PDCP packets can easily be left up to network implementation since the network shall be aware of the UL PDCP packets for the MCG failure information from the SCG leg of split SRB1. And then the out-of-sequence delivery can be performed by the PDCP entity in case UL duplication is not configured for split SRB1. However, a special case where the FailureInformation message to report SCG RLC failure is pending upon the triggering of MCG fast recovery should be further considered. 
In Rel-15, if CA duplication is configured and activated on SCG, when the SCG RLC reaches the maximum number of retransmissions and the corresponding logical channel allowedServingCells only includes SCell(s), the UE shall initiate the failure information procedure, instead of considering SCG RLF is detected and then triggering RRC re-establishment procedure. The UE shall submit the FailureInformation message to the network via the MCG (i.e. SRB1) or SRB3. The normative text in TS 38.331 is highlighted as follows [1].
	[bookmark: _Toc535261235]5.3.10.3	Detection of radio link failure
*/omitted/*
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached:
[bookmark: OLE_LINK2]2>	if the indication is from SCG RLC and CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.



	[bookmark: _Toc12718156]5.7.5.3	Actions related to transmission of FailureInformation message
The UE shall:
*/omitted/*
1>	else if used to inform the network about a failure for an SCG RLC bearer:
2>	if SRB3 is configured;
3>	submit the FailureInformation message to lower layers for transmission via SRB3;
2>	else;
3>	if the UE is in (NG)EN-DC:
4>	submit the FailureInformation message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10].
3>	else if the UE is in NR-DC:
4>	submit the FailureInformation message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in section 5.7.2a.3.



In case SRB3 is not configured, the UE shall submit the FailureInformation message to the network via the MCG. However, if MCG failure is detected during transmission of FailureInformation message, the UE shall suspend MCG transmission for all SRBs and DRBs. And then the UE shall report the MCG failure information to the MN via the SCG leg of split SRB1. Thus, some PDCP packets related to FailureInformation message may be pending in the MN PDCP buffer due to waiting for non-received PDCP packets. And the MN may discard PDCP packets associated with the FailureInformation message due to out-of-sequence delivery. In such case, the network may be unaware of the SCG RLC failure so that the failed RLC can’t be recovered even when the MCG transmission is recovered. 
In order to avoid the loss of FailureInformation message on the network side, there are two options can be considered in such case.
· Option 1: The UE indicates the SCG RLC failure with the MCG failure information message upon the triggering of MCG fast recovery.
· Option 2: It’s up to UE implementation.
For option 1, an indicator for SCG RLC failure can be included in the MCG failure information message if there is a RLC for which the RLC failure has already been reported but has not been recovered upon initiation of MCG fast recovery. The UE can also include the identification about the failed RLC, e.g. cell group ID and logical channel ID, in the MCG failure information message. In this way, the SCG RLC failure can be realized and then recovered by the SN upon reception of the MCG failure information message including the SCG RLC failure indication. However, it would introduce some impacts on the specification.
For option 2, it can be left to UE implementation, e.g. the UE can re-transmit the FailureInformation message to the network after the MCG transmission has been resumed. 
Proposal 2: RAN2 considers which option can be adopted to handle with the pending SCG RLC failure report upon the triggering of MCG fast recovery.
· Option 1: The UE indicates the SCG RLC failure with the MCG failure information message upon the triggering of MCG fast recovery.
· Option 2: It’s up to UE implementation.
3. Conclusion and proposals
In this contribution, we discussed some further issues on MCG fast recovery with the following proposals:
Proposal 1: In case MCG RLF is detected upon the execution of SN addition or SN change procedure, the UE shall trigger RRC re-establishment procedure. 
[bookmark: _GoBack]Proposal 2: RAN2 considers which option can be adopted to handle with the pending SCG RLC failure report upon the triggering of MCG fast recovery.
· Option 1: The UE indicates the SCG RLC failure with the MCG failure information message upon the triggering of MCG fast recovery.
· Option 2: It’s up to UE implementation.
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