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1	Introduction
[bookmark: _Ref178064866]A new WI on DC and CA enhancements was approved in RAN#81. One objective of the WI is to enhance the radio link failure recovery procedure. 
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

In this contribution, we analyse a possible solution for fast recovery enhancements.
2. Discussion
A good quality radio link toward the SN could be utilised in recovering from M-RLF, however it should be handle with care considering that the primary link with the UE and the network has gone through a failure.
RRC connection Re-establishment is triggered in the following cases.
	Case 1: Upon radio link failure of the MCG
		There are three triggers for RLF. 1).Expiry of a timer started after indication of radio problems from the physical layer (if radio problems are recovered before the timer is expired, the UE stops the timer); 2).Random access procedure failure; 3).RLC failure.
	Case 2: Upon re-configuration with sync failure of the MCG
	Case 3: Upon mobility from NR failure
	Case 4: Upon integrity check failure indication from lower layers concerning SRB1 or SRB2
	Case 5: Upon an RRC connection reconfiguration failure

Case 1 (detection of radio link failure) is directly related to the link quality of the MCG. Case 2 to Case 5 may or may not occur only due to the radio link failure towards the MN. Moreover, failure cases 2-5 could occur even if the MN radio quality is good and/or the SN link is good and split SRB is used.
Observation 1: Radio failure cases 2-5 could occur even if MN radio quality is good and/or the SN link is good and split SRB is used.

When failure cases 2-5 occurred and the radio link is good, the failure information could have been sent to the network for the network attention (the network to take necessary actions) even when DC is not configured. However, this is not seemed logical action given that the recovery should be handled urgently and the reason for failure cases 2-5 is not known. Therefore, RRC re-establishment is required upon failure cases 2-5.  For failure case 1, there is some merit on informing the network of radio quality problem of master link over the good quality secondary link and wait for network actions to resolve the issue. 
Observation 2: At least for failure case 2-5, informing the network of radio quality problem of master link and wait for the network actions to resolve the issue is not sufficient. 

As indicated in the WI, the good quality SN link could be utilised for fast recovery of M-RLF as the SN link is still good to provide communication link between the UE and the network. Figure 1 describes a possible method of fast recovery by utilising the SN link for message transmission. 


















Figure 1: Signalling flow of fast recovery solution

Step 0: Upon trigger for RRC re-establishment (case 1 to 5), the UE checks whether the SN link quality is good. Otherwise, the UE performs cell re-selection. 
Step 1: If the SN link is good or cell reselection finds the previous SN to be best cell, the UE starts RRC re-establishment procedure by transmitting re-establishment request message which is sent via the SN to terminate at the MN. This is a new re-establishment message sent on SRB0. Upon initiation of the procedure, the UE suspends all RBs, except SRB0 but stores previous RRC configurations including DC and CA configurations. 
Step 2: Upon reception of re-establishment request, the MN makes the decision to resolve the problem. For example, the MN may decide to relocate PDCP, HO to SN, HO to another gNB.  
Step 3: If successful, the MN transmits the RRCReconfiguration message with new configuration to the UE via the SN. The message is sent on SRB1 and delta signalling could be applied. 
Step 4: The UE transmits RRCReconfigurationComplete
Step 5: Path switch and UE context release at the old MN. 

Figure 1 describes the basic steps of the fast recovery solution. The enhancement shown in Figure 1 is applicable to all failure cases 1 to 5. The solution enables a possibility for RRCReconfiguration in response to RRCRe-establishment Request. 
Proposal 1: RAN2 is requested to take into account the solution described in this contribution in fast recovery discussion. The solution is based on enabling RRCReconfiguration in response to RRCRe-establishment Request.
[bookmark: _Ref189046994]3	Conclusion
[bookmark: _GoBack]In this contribution, we have discussed a possible solution for fast recovery upon re-establishment trigger. The solution is applicable to all re-establishment trigger cases. The solution is based on enabling RRCReconfiguration in response to RRCRe-establishment Request. The following observations and proposal were made.
Observation 1: Radio failure cases 2-5 could occur even if MN radio quality is good and/or the SN link is good and split SRB is used.
Observation 2: At least for failure case 2-5, informing the network of radio quality problem of master link and wait for the network actions to resolve the issue is not sufficient. 
[bookmark: _In-sequence_SDU_delivery]Proposal 1: RAN2 is requested to take into account the solution described in this contribution in fast recovery discussion. The solution is based on enabling RRCReconfiguration in response to RRCRe-establishment Request.
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