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1. Introduction
At RAN2#106, some working assumptions have been made for fast failure recovery [1]:
Working assumption (to be confirmed next meeting after checking further details)
3	At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
Besides the NR_eMob WI, there’s another R16 WI “DC/CA enhancements” which also discusses the fast failure recovery related performance. And some agreements for MCG fast recovery have been made at RAN2#105bis meeting [2] and RAN2#106 meeting [1]:
Agreements for MCG fast recovery:
0	MCG fast recovery targets all MRDC architecture options
1:	When MCG failure occurs, UE follows SCG failure-like procedure:
i.	UE does not trigger RRC connection re-establishment. 
ii.	UE triggers an MCG failure procedure in which a failure information message is transmitted to the network via SCG.
2: 	MCG fast recovery targets the following use cases MCG leg RLF

Agreements 
FFS Whether a guard timer is needed for the MCG failure indication message
1	Once the MCG failure indication is triggered, the UE shall:
-	transmit the MCG failure indication;
−	suspend MCG transmission for all SRBs and DRBs;
−	reset MCG-MAC;
−	maintain the current measurement configurations from both the MN and the SN, and continue measurements based on configuration from the MN and the SN if possible.
FFS whether switch the primaryPath to SCG is needed
2	If SCG failure is detected while MCG is suspended then initiate RRC re-establishment procedure 
3	Upon receiving the MCG failure indication, the MN sends reconfiguration with sync or RRC Release to the UE via SRB1.
4	Upon reception of reconfig with sync the UE resumes MCG transmission if suspended
In this contribution, we discuss the fast RLF recovery in case both CHO and DC are configured for the UE. 
2. [bookmark: OLE_LINK1]Discussion
In some cases, a UE may be configured in the operation of DC and CHO. The time from the UE receiving a CHO command to performing a CHO execution may be relatively long. During this period, the source quality may deteriorate rapidly and then RLF may happen on the MCG. However, the SCG may still have good radio link quality and maintain the normal communication with the UE due to the different coverage of MCG and SCG. In this particular case, how should we achieve a fast MCG recovery? e.g. to trigger an MCG failure report procedure (i.e. transmit a failure information message to the network via SCG) or to perform a CHO related failure handling (i.e. the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed). Besides, note that in either cases, if SCG failure is detected or no CHO candidate cell is selected, the UE would fallback to perform the RRC re-establishment procedure. 
To achieve a better fast MCG recovery, another possibility is to combine these two schemes, in which case, the UE can choose to firstly initiate one scheme and then attempt another scheme if the first scheme fails. For example, when the MCG RLF is detected, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise the UE triggers an MCG failure report procedure to report the failure information to the network via SCG. Compared with triggering MCG failure report procedure directly, the combined scheme may have a benefit for reducing the interruption delay caused by MCG failure. If to report MCG failure information via SCG, with the reception of the MCG failure information, the SCG needs to transfer the MCG failure information back to the MCG. And then, the MCG can take actions correspondingly, e.g. instruct the UE to perform primary cell change, perform inter-node handover etc. The interruption delay and signaling overhead would be large in this case. Besides, in case the SCG failure is detected after MCG failure report procedure is initiated, the UE can be hanging waiting for a response message from the network until the guard timer expires or the SCG RLC retransmissions reach to the max times. Thus the unexpected long delay may be introduced before the UE can fall-back to the RRC re-establishment procedure.
Proposal 1: When the MCG RLF is detected in case that both DC and CHO is configured for the UE, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise the UE triggers an MCG failure report procedure to report the failure information to the network via SCG.
Additionally, CHO is also considered as a possible solution to improve SCG change reliability and robustness, as discussed in our companion paper [3]. If CHO is supported in SCG change, the same work assumption is also applicable for the SCG failure recovery. Therefore, the similar scheme with the combination of existing SCG failure procedure and CHO related failure handling can be used for fast SCG failure recovery. Given that, we have the following proposals:
Proposal 2: When the SCG failure is detected in case that both DC and CHO based SCG mobility are configured for the UE, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise the UE triggers an SCG failure report procedure to report the failure information to the network via MCG.
For fast MCG/SCG failure recovery, although the combined scheme has a gain in reducing interruption delay and signaling overhead, directly triggering failure report procedure is still beneficial in case no CHO candidate meets the cell selection criteria. So directly triggering failure report procedure to report CG failure information via the other cell group shall also be allowed for the UE when CG failure is detected. To allow the network having more control of the UE behavior, the network can send an indication to instruct whether the UE should report CG failure information via the other cell group or perform cell selection first. In the latter case, if the selected cell is a CHO candidate cell for this cell group, then the UE attempts CHO execution. Otherwise the UE reports CG failure information via the other cell group. For example, a new indicator can be introduced in the RRCReconfiguration message.
Proposal 3: When CG failure happens on one cell group, the network can indicate whether the UE should report CG failure information via the other cell group or perform cell selection first. If the selected cell is a CHO candidate cell for this cell group, then the UE attempts CHO execution. Otherwise the UE reports CG failure information via the other cell group.
3. Conclusion and proposals
In this contribution, we discuss the fast RLF recovery in case that both CHO and DC are configured for the UE with the following proposals:
Proposal 1: When the MCG RLF is detected in case that both DC and CHO is configured for the UE, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise the UE triggers an MCG failure report procedure to report the failure information to the network via SCG.
Proposal 2: When the SCG failure is detected in case that both DC and CHO based SCG mobility are configured for the UE, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise the UE triggers an SCG failure report procedure to report the failure information to the network via MCG.
Proposal 3: When CG failure happens on one cell group, the network can indicate whether the UE should report CG failure information via the other cell group or perform cell selection first. If the selected cell is a CHO candidate cell for this cell group, then the UE attempts CHO execution. Otherwise the UE reports CG failure information via the other cell group.
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