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Introduction
In RAN2#103, MR-DC architectures to be included in Rel-15 late drop were discussed. The following agreements were made regarding RRC:
Agreements
1:	For NGEN-DC and NE-DC the control plane architecture is based on EN-DC
[bookmark: OLE_LINK154][bookmark: OLE_LINK155]2	For NR-DC the control plane architecture is based on EN-DC
[bookmark: _Hlk523923843]FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.
FFS2 How capability coordination is performed in the case of NR-DC
[bookmark: OLE_LINK139][bookmark: OLE_LINK140]3:	SRB3 can be configured for NR-DC 

For NR-DC and NE-DC, since the control plane architecture is based on EN-DC, the RLF should also be declared separately for the MCG and for the SCG. In this contribution, we intent to discuss the CG failure handling for MR-DC, includes both MCG and SCG side.
Discussion
0. [bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK102][bookmark: OLE_LINK103][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Handling of MCG failure
[bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK133][bookmark: OLE_LINK134]For MR-DC, if radio link failure is detected for MCG, the current UE action is only to initiate the RRC connection re-establishment procedure.
A possible enhancement is that if UE has been configured with a UL SCG SRB bearer or a UL split SRB bearer, UE may send a “MCG failure” message via SN leg instead of initiating the RRC connection re-establishment procedure immediately.
Considering a new work item of “multi-RAT DC and CA enhancements” will be introduced in R16 (copied below), such improvement could be discussed in the further Release but not in R15. 
	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


Proposal 1: For all MR-DC cases in R15, if radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure.
0. Handling of SCG failure 
1. UE handling
In EN-DC and NGEN-DC, it has been agreed that upon SCG failure the UE suspends SCG transmissions for all radio bearers and reports the SCG Failure Information to the MN, instead of triggering re-establishment.
[bookmark: OLE_LINK137][bookmark: OLE_LINK138]For NR-DC and NE-DC, if the SCG has a poor radio link quality, the MCG may be used to report such problem and the related measurement result to assist network decision e.g. change to a new SN.
[bookmark: OLE_LINK141][bookmark: OLE_LINK142][bookmark: OLE_LINK174][bookmark: OLE_LINK175]Proposal 2: For SCG failure in MR-DC, UE suspends SCG transmission and reports the SCG Failure Information to MN. 
1. SCG failure cases
[bookmark: OLE_LINK146][bookmark: OLE_LINK147]In EN-DC and NGEN-DC, the following SCG failure cases are supported:
-	SCG RLF;
-	SN change failure;
-	SCG configuration failure (only for messages on SRB3);
-	SCG RRC integrity check failure (on SRB3).
For NR-DC and NE-DC, SCG RLF could also have the triggered causes of T310 expired, RA problem or maximum number of retransmissions has been reached in SCG RLC, which is same as EN-DC. 
SN change failure is another case of triggering SCG failure. R15 MR-DC allowed at most one SN node and only one CG per NB node. If SN change failure occurred, no SCG could be used for data transmission. The case of “SN change failure” could also be applied by all MR-DC cases.
It is agreed that SRB3 can be configured for NR-DC in RAN2#103 meeting, and SRB3 is not support for NE-DC[2]. SRB3 in EN-DC could be used to transmit the RRC configuration related messages and the measurement report message correlate with SN, such messages are also available to be carried on SRB3 in NR-DC.
For NR-DC, all the SCG failure cases listed above could be reused.
[bookmark: OLE_LINK148][bookmark: OLE_LINK149][bookmark: OLE_LINK163][bookmark: OLE_LINK152][bookmark: OLE_LINK153]Proposal 3: For SCG failure in MR-DC, reuse the EN-DC SCG failure cases. 
1. Measurement after SCG failure
[bookmark: OLE_LINK150][bookmark: OLE_LINK151]Current TS37.340 [1] mentioned that in all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible. The SN measurements configured to be routed via the MN will continue to be reported after the SCG failure.
There is no reason to prevent UE continue the RRM measurement based on configuration from the MN and the SN, even for NR-DC and NE-DC.
[bookmark: OLE_LINK164][bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK176][bookmark: OLE_LINK167][bookmark: OLE_LINK168][bookmark: OLE_LINK169]Proposal 4: For SCG failure in MR-DC, UE continues to perform RRM measurement based on MN and SN configuration if possible. 
1. Report of SCG failure
The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN. 
For MN side, the network handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. 
In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN. The old SN side may use such information to improve the parameter configuration to avoid other UE’s failure subsequently; and the new SN side may use the received measurement result as assisted information to configure cells for the UE rapidly.
[bookmark: OLE_LINK177][bookmark: OLE_LINK178]Proposal 5: For SCG failure report in MR-DC, reuse the report content and the information delivered between nodes from EN-DC. 
Conclusion
According to the analysis in section 2, we propose:
[bookmark: OLE_LINK179][bookmark: OLE_LINK180]For MCG failure handling:
Proposal 1: For all MR-DC cases in R15, if radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure.
For SCG failure handling:
Proposal 2: For SCG failure in MR-DC, UE suspends SCG transmission and reports the SCG Failure Information to MN. 
Proposal 3: For SCG failure in MR-DC, reuse the EN-DC SCG failure cases. 
Proposal 4: For SCG failure in MR-DC, UE continues to perform RRM measurement based on MN and SN configuration if possible. 
Proposal 5: For SCG failure report in MR-DC, reuse the report content and the information delivered between nodes from EN-DC. 
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/************************************* Change start*********************************/
[bookmark: _Toc525637146]7.7	SCG/MCG failure handling
RLF is declared separately for the MCG and for the SCG.
If radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure.
In EN-DC and NGEN-DC, theThe following SCG failure cases are supported:
-	SCG RLF;
-	SN change failure;
-	SCG configuration failure (only for messages on SRB3);
-	SCG RRC integrity check failure (on SRB3).
In EN-DC and NGEN-DC, uponUpon SCG failure the UE suspends SCG transmissions for all radio bearers and reports the SCG Failure Information to the MN, instead of triggering re-establishment.
In all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible. The SN measurements configured to be routed via the MN will continue to be reported after the SCG failure.
NOTE:	UE may not continue measurements based on configuration from the SN after SCG failure in certain cases (e.g. UE can not maintain the timing of PSCell).
[bookmark: OLE_LINK156][bookmark: OLE_LINK157]The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN.	 The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.
/************************************* Change end*********************************/
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