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1. Introduction
In the last RAN2#120 meeting, agreements on the fast MCG recovery MRO have been made as follows:
Agreements
1	For fast MCG recovery MRO, prioritize NR-DC scenario. if time allows, study whether the same solution can be extended for others DC scenarios. 
2	Consider at least below scenarios for fast MCG recovery MRO:
a.	T316 expiry  
b.	SCG failure/deactivation during fast MCG recovery (i.e., running of T316). The “upon fast MCG recovery case” is FFS.
3	RLF report is enhanced to support fast MCG recovery MRO.
4	Fast MCG recovery failure cause shall be included for fast MCG recovery optimization. FFS details

In this paper, we would like to present our views on supporting the SON enhancements for fast MCG recovery.
2. Discussion
2.1 the mechanism of fast MCG recovery
When R15 MR-DC is employed, if RLF towards the PCell occurs, even if the SCG bearer is still workable, the UE has no choice but to re-establish the RRC, i.e., perform the RACH procedure to send the RRC Re-establishment Request msg towards the network, which takes time to recovery the MCG connection. Fast MCG recovery was introduced in R16 to take advantage of SCG bearer (split SRB1 or SRB3) to transmit the UL MCGFailureInformation msg towards the network, when the MCG is failed. Such mechanism allows the UE to try its best to avoid performing RRC Re-establishment towards the MCG, if the SCG bearer quality is still good, by reconfiguring the MCG using the SCG bearer. Hopefully, the SN receiving the report of MCG link failure information forwards the information to the MN, and the MN feedbacks the RRCReconfiguration msg including a new MCG configuration to the SN. Finally, the UE is able to restore the MR-DC state after receiving the RRCReconfiguration msg from the SN, which is faster than performing RRC Re-establishment.
Note that the UE also maintains a new timer T316 for fast MCG recovery. Specifically, T316 was triggered upon transmission of the MCGFailureInformation msg via the SCG bearer. It will be continuously running until further reception of the msg RRCRelease, RRCReconfiguration with sync for the PCell, or MobilityFromNRCommand from the SCG. If the UE does not receive any one of the above mentioned msg from the SCG, when T316 is expired finally, the UE will still need to initialize the RRC re-establishment procedure.
Observation 1: fast MCG recovery allows the UE to try its best to avoid having to perform RRC Re-establishment towards the MCG, if the SCG bearer quality is still good, by reconfiguring the MCG using the SCG.
Observation 2: a new timer T316 for fast MCG recovery was introduced. If the UE does not receive RRC msg from the SCG regarding the MCG reconfiguration/release/mobility command, when T316 is expired finally, the UE will still need to initialize the RRC re-establishment procedure.

2.2 The necessity of T316 optimization
Suppose that when the UE experiences the MCG RLF failure, the SCG link is still good, the UE determines to initialize the fast MCG recovery procedure. However, as indicated as follows, after the UE sends the MCGFailureInformation msg towards the SCG, if the SCG link becomes worse, UE cannot receive anything from the SCG, it can do nothing but wait for the expiry of the T316 to initialize RRC Re-establishment procedure. If the duration of the T316 is set unnecessarily long, the UE has to experience long-time no data transmission service. 



Figure 1: the SCG link becomes worse after the UE sends the MCGfailureInforamtion msg towards the SCG
However, on the other hand, the MN cannot take the risk of reducing the running duration of T316 with no priori knowledge of the SCG situation around a particular area within the coverage, because if so, under the circumstances of SCG links are good but the T316 expiry, the UE will have to initialize the RRC Re-establishment procedure before reception of the DL RRC Reconfiguration msg from the network, though the MN has already received SCG failure information msg from the SN.
Observation 3: setting the T316 with too long duration may let UE wait long time before initializing the RRC-Reestablishment procedure, if the SCG link becomes worse after the UE sends the MCGFailureInformation msg towards the SCG. On the other hand, setting the T316 with short duration may result in unnecessary initialization of the RRC Re-establishment procedure, though it has already applied the fast MCG recovery procedure.
2.3 T316 optimization using SON 
2.3.1 T316 expiry
As indicated above, when the T136 is expired but the SCG link is still good, the UE has to stop the fast MCG recovery procedure, but to initialize the RRC Re-establishment procedure. One way of enabling the network to further optimize the T316 setting (enlarge the T316 value) in such cases could be report the related information in the RRCReestablishmentRequest msg. For example, the ReestablishmentCause IE included in the RRCReestablishmentRequest could be extended to embrace the ‘T316 expiry’. Upon reception of such RRCReestablishmentRequest msg, the new serving cell could notify the previous connected cell where the fast MCG recovery is failed of the related information via the msg on the Xn interface.
Proposal 1: RAN2 to agree to report the fast MCG Recovery failure related information in the RRCReestablishmentRequest msg.
2.3.1 SCG failure/deactivation during fast MCG recovery
If a UE has already performed the MCG Recovery procedure but does not receive any further DL RRC msg from the split SRB1 or SRB3 before the expiry of the T316, the UE could store related information when the T316 is expired, and notify the network of the availability of such set of information during re-establishment procedure and send the corresponding RLF report towards the network when the network would like to collect the report from the UE. 
In our opinion, at least following information needs to be included in the corresponding RLF report:
· Location information up to the MCG failure occurrence
· Failed PCell ID
· Indication of the fast MCG recovery failure occurrence
· The measurement result of the SCG up to the MCG failure occurrence (expected to be low)
Forward such UE report from the current serving cell to the previous serving cell where the MCG failure occurred could help it configure a more proper T316 timer, i.e., reduce the T316 value, towards UEs in proximity to the location indicated in the report. 
Proposal 2: RAN2 to at least include following information in the RLF report for optimization of the T316 if SCG is failed or deactivated during fast MCG recovery:
· Location information up to the MCG failure occurrence
· Failed PCell ID
· Indication of the fast MCG recovery failure occurrence
· The measurement result of the SCG
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Observation 1: fast MCG recovery allows the UE to try its best to avoid having to perform RRC Re-establishment towards the MCG, if the SCG bearer quality is still good, by reconfiguring the MCG using the SCG.
Observation 2: a new timer T316 for fast MCG recovery was introduced. If the UE does not receive RRC msg from the SCG regarding the MCG reconfiguration/release/mobility command, when T316 is expired finally, the UE will still need to initialize the RRC re-establishment procedure.
Observation 3: setting the T316 with too long duration may let UE wait long time before initializing the RRC-Reestablishment procedure, if the SCG link becomes worse after the UE sends the MCGFailureInformation msg towards the SCG. On the other hand, setting the T316 with short duration may result in unnecessary initialization of the RRC Re-establishment procedure, though it has already applied the fast MCG recovery procedure.
Proposal 1: RAN2 to agree to report the fast MCG Recovery failure related information in the RRCReestablishmentRequest msg.
Proposal 2: RAN2 to at least include following information in the RLF report for optimization of the T316 if SCG is failed or deactivated during fast MCG recovery:
· Location information up to the MCG failure occurrence
· Failed PCell ID
· Indication of the fast MCG recovery failure occurrence
· The measurement result of the SCG
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