[bookmark: _Hlk61278665][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #122	                                                                R2-2305779
22nd May – 26th May 2023, Incheon, Korea
Agenda Item:	7.13.8
Source:	CMCC 
Title:	Further considerations on fast MCG recovery
Document for:	Discussion and Decision
1	Introduction	
In RAN2#120 meeting, the SON/MDT enhancement for fast MCG recovery was discussed and following initial agreements achieved [1]: 
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

The topic is also discussed in RAN3 during recent meetings, and following agreements have been reached [2]:
MRO for the fast MCG recovery: 
SCG fails or is deactivated when the UE attempts MCG recovery (i.e. a SCG failure/deactivation while T316 is running after MCG failure) 
the signalling delay is longer than the time the UE waits for the response (T316 expired); 
other problems are not precluded if legacy MRO mechanism cannot cope with it.
It is beneficial for the UE to report at least the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure) and also, if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).
RAN3#119:
Sub-Case b1/Sub-Case b2 would not be considered for MRO for fast MCG recovery failure.
It is beneficial for the UE to report at least PSCell where SCG failure happened, the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure, SCG was deactivated or other cases that SCG is not available), and also if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).
RAN3#119bis-e:
Case f1, where the SCG fails or is deactivated yet before the UE sends the MCGFailureInformation is to be addressed. 
Scenario ‘a’ is redefined: SCG fails when the UE is undergoing fast MCG recovery (i.e. SCG failure happens while T316 is running).
In this contribution, we further discuss scenarios that reserve enhancement and the detailed information UE reports for fast MCG recovery optimization. 
2	Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2.1	Near failure of fast MCG recovery
During the discussion in CB: # SONMDT2_MRO in last RAN3#119bis e-meeting [3], companies supported the scenario think it could be beneficial for the network to adjust the settings of T316. Since the too short T316 may lead to near MCG recovery failure case or MCG recovery failure, and too long T316 may make UE to wait too long time before reestablishment. 
In our understanding, although the fast MCG recovery succeeds, it is quite possible to fail, due to, e.g., the T316 will expiry soon before receiving the RRC reconfiguration message from the network. Therefore, the information about underlying issues should be reported, so that the network could identify the exact issue and make proper configuration adjustment to avoid potential failures. 
Whereas, some companies wondered whether the near failure case is in the scope of the work item. We further checked the WID and found that not only failure case is included, near failure case is also in the scope of the WID, as highlighted following: 
The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose. The specific objectives of this work item are [RAN3, RAN2]:
- Support of data collection for SON features, including inter-RAT Successful Handover Report (SHR), MRO for MR-DC SCG failure scenario and NR-U, and MRO enhancement for inter-system handover voice fallback,
· Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]
· Specification of the inter-node information exchange, including possible enhancements to interfaces    
[RAN3]
Editor’s Note1: Revisit in RAN#96 regarding aspects of MLB for NR-U and NR-U scope for RAN2.
- Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PScell change report
· NPN 
· RACH report
· fast MCG recovery

Therefore, it does not indicate in the WID that only failure case is addressed, which means the near failure case is also in the scope of the WID. 
Observation 1: Optimization of near failure case is also in the scope of the WID.
Furthermore, optimization of T316 is also part of the enhancement of fast MCG recovery, since appropriate value of T316 is important for the performance of UE. That is, if T316 is configured too short, UE would likely to always initiate reestablishment and unnecessary service interruption is caused. Whereas, if T316 is configured too long, UE needs to wait long time before reestablishment, and long-time of service interruption is caused. Therefore, both cases should be avoided. 
Observation 2: Optimization of T316 is important for the enhancement of fast MCG recovery.
Therefore, it is proposed that:
Proposal 1: RAN2 is kindly asked to consider the scenario of near failure fast MCG recovery.
Furthermore, the SON/MDT enhancement optimization for the near failure scenario is quite similar with that of SHR (Successful Handover Report), so UE could report some information, e.g., the elapsed T316 timer, that is, the time between transmitting MCGFailureInformation and receiving RRC reconfiguration or RRC release message, to the network to detect potential underlying issues and optimize T316. Or, UE reports the ratio between the value of the elapsed T316 timer and the configured value of the timer T316.
Proposal 2: UE reports following information for the optimization of Near failure of fast MCG recovery:
· Elapsed T316 between the transmission of MCGFailureInformation and receiving RRC reconfiguration or RRC release message; 
or,
· The ratio between the elapsed T316 and the configured value of T316

In addition, similar to SHR, to reduce the unnecessary reporting for fast MCG link recovery near failure case, UE could only report the information when a triggering threshold is met, e.g., T316 exceeds a configured threshold. 
Proposal 3: For near failure fast MCG link recovery, one T316 related triggering threshold is configured, and UE only generates the report when the threshold is met.

2.2	Information for fast MCG link recovery failure
Currently, following cases for fast MCG link recovery failure have been agreed to be addressed in RAN3,:
· Case a: SCG fails when the UE is undergoing fast MCG recovery (i.e. SCG failure happens while T316 is running)
· Case f1: SCG fails or is deactivated yet before the UE sends the MCGFailureInformation
· Case b: the signalling delay is longer than the time the UE waits for the response (T316 expired)
The difference between case a and f1 is that in case a, SCG fails during MCG failure, and in case f1 SCG fails or deactivated before the MCG failure. So, the key difference is that whether the T316 is running.
For RAN2, both the case a and case b have been agreed in RAN2#120 meeting, and only needs to confirm the scenario f1.
Proposal 4: RAN2 confirms scenario f1, i.e., SCG fails or is deactivated before the UE sends the MCGFailureInformation.
Furthermore, besides the agreed information of failure cause, some time-related information are also beneficial for network to understand the situation of SCG and do further optimization of fast MCG recovery, e.g., the time between MCG failure (or transmitting MCGFailureInformation) and SCG failure (or SCG deactivation). For case f1, UE reports the time between MCG failure (or transmitting MCGFailureInformation) and SCG failure or SCG deactivation. For case a, UE reports the time between MCG failure (or transmitting MCGFailureInformation) and SCG failure, since in redefined case a has no SCG deactivation.
Proposal 5: UE reports following time information for fast MCG link recovery optimization:
· Time between MCG failure (or transmitting MCGFailureInformation) and SCG failure for case a and f1
· Time between MCG failure (or transmitting MCGFailureInformation) and SCG deactivation for case f1	
3	Conclusion
In this contribution, we discuss the detailed information UE report for fast MCG recovery optimization, and further analyse the scenarios that reserve enhancement and also provide our considerations on detailed solutions. The following observation and proposals are made:
Observation 1: Optimization of near failure case is also in the scope of the WID.
Observation 2: Optimization of T316 is important for the enhancement of fast MCG recovery.

[bookmark: _Hlk131624191]Proposal 1: RAN2 is kindly asked to consider the scenario of near failure fast MCG recovery.
Proposal 2: UE reports following information for the optimization of Near failure of fast MCG recovery:
· Elapsed T316 between the transmission of MCGFailureInformation and receiving RRC reconfiguration or RRC release message; 
or,
· The ratio between the elapsed T316 and the configured value of T316
Proposal 3: For near failure fast MCG link recovery, one T316 related triggering threshold is configured, and UE only generates the report when the threshold is met.
Proposal 4: RAN2 confirms scenario f1, i.e., SCG fails or is deactivated before the UE sends the MCGFailureInformation.
Proposal 5: UE reports following time information for fast MCG link recovery optimization:
· Time between MCG failure (or transmitting MCGFailureInformation) and SCG failure for case a and f1
· Time between MCG failure (or transmitting MCGFailureInformation) and SCG deactivation for case f1	
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