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1	Introduction
[bookmark: _Hlk126747564]In RAN2#120 meeting, agreements regarding MRO for fast recovery have been achieved：
Fast MCG Recovery

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 RAN3#117 has agreed case a and case b for MRO for fast MCG recovery.
MRO for the fast MCG recovery: 
Case a: SCG fails or is deactivated when the UE attempts MCG recovery (i.e. a SCG failure/deactivation while T316 is running after MCG failure) 
Case b: the signalling delay is longer than the time the UE waits for the response (T316 expired); 
Case c: other problem are not precluded if legacy MRO mechanism cannot cope with it.

In RAN3#118 meeting, there is some progress related to this objective as below:
[bookmark: OLE_LINK5]MRO for the fast MCG recovery: 
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).

Taking into consideration both RAN3 and RAN2 conclusions, for FFSs in [1], we will give potential solutions. Meanwhile, we also prefer to give our considerations on more potential scenarios for the fast MCG recovery features.
2	Discussion
2.1	fast MCG recovery failure handling
If UE is configured with T316 and support fast MCG recovery, UE will send MCGFailureInformation to SN. Then SN will forward MCGFailureInformation to MN upon reception of MCGFailureInformation from UE, which includes the failure type and MCG related measurements. MN decides accordingly whether to indicate UE to release the RRC connection or handover to one target Cell via the corresponding RRC message, e.g., RRCRelease, RRCReconfiguration containing ReconfigurationWith Sync or MobilityFromNRCommand. Upon transmission of MCG failure information, UE will start T316, wait for aforementioned RRC message while T316 is running, and stops T316 upon reception of the corresponding RRC message. If the T316 expires, the UE declare the fast MCG recovery failure and will initiate the re-establishment procedure.
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RAN3 has confirmed that the fast MCG recovery failure scenarios includes T316 expiry or SCG failure/deactivation while T316 is running. We notice that when UE detects SCG failure/deactivation while T316 is running, UE keep T316 running and wait for T316 expiry to initiate the connection re-establishment procedure.
Observation 1: When UE detects SCG failure/deactivation while T316 is running, UE keep T316 running and wait for T316 expiry to initiate RRC re-establishment procedure.
Proposal 1: UE initiates RRC re-establishment procedure upon detecting SCG RLF/deactivation while T316 is running.
The corresponding TP to the BL CR of TS38.331 is provided in Annex.

2.2 T316 optimization
When UE detects SCG RLF/deactivation while T316 is running, UE could do nothing but wait for T316 expiry. One way to improve the situation is the enhancement in proposal 1. Another way to mitigate the issue is the adequate setting of T316 time.
Except for this case, if the duration of T316 is set too long, UE has to experience long time data transmission interruption time. That way, re-establishemt procedure might be a faster way to resume the MCG transmission. Thus, T316 optimization is beneficial to stop MCG recovery as soon as possible to decrease interruption time.
Observation 2: Proper T316 setting is critical to make sure that UE is not wasting time to wait for a RRC message that will not arrive.
Proposal 2：UE include T316 elapsed time until SCG RLF/deactivation in RLF report for the optimization of T316 timer to enhance the fast recovery MRO.
On the other hand, if the duration of T316 is set too short, it reduces the success probability of fast MCG recovery and result in unnecessary initialization of RRC re-establishment procedure. MN could not take the risk of reducing the duration of T316 duration without any prior knowledge, such as, the failure or near failure probability due to T316 duration. The intention to avoid the failure of MCG recovery is based on the information reported from UE in near failure case. We consider apply SHR-wise report in this near failure case.
Observation 3: Proper T316 setting is critical to make sure that UE has the possible maximum chance of successful fast MCG recovery.
Proposal 3: RAN2 consider fast MCG recovery near failure case and SHR-wise report for the optimization for T316 to avoid the failure of MCG recovery.

2.2 RLF report to enhance the fast MCG recovery MRO
There are some concerns about whether to include the SCG deactivation while T316 running as SCG status. If UE detects the MCG RLF in uplink, it is likely that the MCG(MN) indicates UE to deactivate the SCG by downlink RRC signalling. That’s due to the different perception of the link quality towards each other from the network side and UE side. We believe that SCG deactivation while T316 running is a specific kind of SCG status to identify the root cause. Consider that the failed MN may release the UE context and may not know the failure of MCG recovery was due to SCG deactivation, a SCG deactivation indication can be added in the RLF report. 
Observation 3: SCG deactivation while T316 running is due to the different perception of the link quality towards each other from the network side and UE side.
Proposal 4: UE include SCG deactivation while T316 running as a specific kind of SCG status in the RLF report.

In order to assistant network to identify the exact failure cause and make proper configuration adjustment, e.g. SCG configuration adjustment and T316 configuration adjustment, assistance information needs to be reported from UE. RAN3 also confirms that it is beneficial to report the specific root cause of fast MCG recovery failure, e.g., signalling delay, SCG RLF, SCG deactivation. If the root cause is SCG RLF, the failure type should be reported by UE for the optimization of SCG configuration. 

Observation 4: The root cause of the fast MCG recovery failure implicitly indicates the MCG recovery failure.
Proposal 5: UE include the root cause of the fast MCG recovery failure in the RLF report: signalling delay, SCG RLF, SCG deactivation.
Proposal 5: In case of MCG recovery failure due to SCG RLF/deactivation, UE include the SCG RLF/deactivation failure type in the RLF report: t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, synchReconfigFailureSCG, scg-ReconfigFailure, srb3-IntegrityFailure.

One thing we would like to address is that UE even fails to initiate MCG recovery upon detecting SCG RLF, SCG deactivation and ongoing PSCell change/addition despite UE is configured to initiate MCG recovery. SCG RLF, SCG deactivation and ongoing PSCell change/addition is a detailed description of SCG status that cause MCG recovery failure from the very beginning of initiation. It is better for network to know whether it is too late or too early to reconfigure UE with the SCG configuration, which leads to the initiation failure of MCG recovery failure.

Proposal 6: UE includes the exact SCG status (e.g., PSCell change/PSCell addition /SCG deactivation/SCG RLF) upon initiation failure of MCG recovery.
In case of SCG RLF after MCG RLF, SCGFailureInformation cannot be sent to the MN. In this case, it is it’s better to include the PSCell ID in the RLF Report, then the failed MN could forward the RLF report to the failed SN, the network can know the failed PCell and PSCell and make appropriate optimization. 
Proposal 7: In case of MCG recovery failure due to SCG RLF, UE include the failed PSCell ID in the RLF Report.
When UE detects MCG RLF, UE generates MCG RLF report accordingly, and initiates fast MCG recovery. Upon MCG recovery failure, UE clears the MCG RLF report and records the RLF report related to MCG recovery failure, e.g., MCG recovery failure cause. Some companies think UE should also report location information at the time of MCG RLF, failed PCell ID, MCG measurement result and so on, which is the information belonging to MCG RLF report, for the analysis of MCG recovery failure. That means, UE clears the MCG RLF report and then again records the cleared information in the RLF report related to MCG recovery failure. It is strange for UE to do so. We think that it is better for UE to just record the MCG recovery failure on top of MCG RLF report.

[bookmark: OLE_LINK8]Proposal 8: UE further records fast MCG recovery failure on top of MCG RLF report to have the maximum information for analysis.
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According to TS 38.331, when UE stops T316 upon a successful MCG recovery, the RLF report is deleted. If the network later intends to reduce the occurrence of MCG RLF for MRO, MN could possibly only base on the MCGFailureInformation, to perform root cause analysis. MCGFailureInformtion, which only contains the MCG failure type and MCG measurement results, is not sufficient for MN to even distinguish in which PCell the RLF occurs, whether it is too late HO or too late CHO, or how to optimize RACH configuration.
Proposal 9: RAN2 consider either keep MCG RLF report upon successful fast MCG recovery or enhance MCGFailureInformation for MRO purpose.
[bookmark: _GoBack]3	Conclusion
In this paper, we discuss miscellaneous enhancements for fast MCG recovery MRO, we have the following observations Observation 1: When UE detects SCG failure/deactivation while T316 is running, UE keep T316 running and wait for T316 expiry to initiate RRC re-establishment procedure.
Observation 2: Proper T316 setting is critical to make sure that UE is not wasting time to wait for a RRC message that will not arrive.
Observation 3: Proper T316 setting is critical to make sure that UE has the possible maximum chance of successful fast MCG recovery.
Proposal 1: UE initiates RRC re-establishment procedure upon detecting SCG RLF/deactivation while T316 is running.
The corresponding TP to the BL CR of TS38.331 is provided in Annex.
Proposal 2：UE include T316 elapsed time until SCG RLF/deactivation in RLF report for the optimization of T316 timer to enhance the fast recovery MRO.
Proposal 3: RAN2 consider fast MCG recovery near failure case and SHR-wise report for the optimization for T316 to avoid the failure of MCG recovery.
Proposal 4: UE further records fast MCG recovery failure on top of MCG RLF report, which is beneficial to correlate the fast MCG recovery failure event with MCG RLF event and to avoid the duplication of common information, e.g, failure PCell ID, measurement results and location information etc.

Observation 4: The root cause of the fast MCG recovery failure implicitly indicates the MCG recovery failure.
Proposal 5: UE include the root cause of the fast MCG recovery failure in the RLF report: signalling delay, SCG RLF, SCG deactivation.
Proposal 5: In case of MCG recovery failure due to SCG RLF/deactivation, UE include the SCG RLF/deactivation failure type in the RLF report: t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, synchReconfigFailureSCG, scg-ReconfigFailure, srb3-IntegrityFailure.
Proposal 6: UE includes the exact SCG status (e.g., PSCell change/PSCell addition /SCG deactivation/SCG RLF) upon initiation failure of MCG recovery.
Proposal 7: In case of MCG recovery failure due to SCG RLF, UE include the failed PSCell ID in the RLF Report.
Proposal 8: UE further records fast MCG recovery failure on top of MCG RLF report to have the maximum information for analysis.

Proposal 9: RAN2 consider either keep MCG RLF report upon successful fast MCG recovery or enhance MCGFailureInformation for MRO purpose.
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5	Annex: Text Proposal to 38.331
[bookmark: _Toc60776804][bookmark: _Toc115428525]5.3.7	RRC connection re-establishment
[bookmark: _Toc115428527][bookmark: _Toc60776806]5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG and t316 is not configured, in accordance with 5.3.10; or
1>	upon detecting radio link failure of the MCG while SCG transmission is suspended, in accordance with 5.3.10; or
1>	upon detecting radio link failure of the MCG while PSCell change or PSCell addition is ongoing, in accordance with 5.3.10; or
1>	upon detecting radio link failure of the MCG while the SCG is deactivated, in accordance with 5.3.10; or
1>	upon re-configuration with sync failure of the MCG, in accordance with clause 5.3.5.8.3; or
1>	upon mobility from NR failure, in accordance with clause 5.4.3.5; or
1>	upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or
1>	upon an RRC connection reconfiguration failure, in accordance with clause 5.3.5.8.2; or
1>	upon detecting radio link failure for the SCG while MCG transmission is suspended, in accordance with clause 5.3.10.3 in NR-DC or in accordance with TS 36.331 [10] clause 5.3.11.3 in NE-DC; or
1>	upon reconfiguration with sync failure of the SCG while MCG transmission is suspended in accordance with clause 5.3.5.8.3; or
1>	upon SCG change failure while MCG transmission is suspended in accordance with TS 36.331 [10] clause 5.3.5.7a; or
1>	upon SCG configuration failure while MCG transmission is suspended in accordance with clause 5.3.5.8.2 in NR-DC or in accordance with TS 36.331 [10] clause 5.3.5.5 in NE-DC; or
1>	upon integrity check failure indication from SCG lower layers concerning SRB3 while MCG is suspended; or
1>	upon T316 expiry or SCG RLF/deactivation while T316 is running, in accordance with clause 5.7.3b.5; or
[bookmark: _Toc115428695][bookmark: _Toc60776964][bookmark: _Hlk126763066]5.7.3b.5	T316 expiry
The UE shall:
1>	if T316 expires or SCG RLF/deactivation is detected while T316 running:

2>	initiate the connection re-establishment procedure as specified in 5.3.7.
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.5.7.3b.5 T316 expiry-
The UE shall: «
1> if T316 expires: -

2> initiate the connection re-establishment procedure as specified in 5.3.7.«




image2.png
.5.35562 Reconfiguration with sync.
The UE shall perform the following actions to execute a reconfiguration with sync. -
1> stop timer T430 if running; «

1> start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by
epochTime, if included in the reconfigurationWithSync for serving cell; »

1> if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the
release cause 'other' upon which the procedure ends; +

1> if no DAPS bearer is configured: -

2> stop timer T310 for the corresponding SpCell, if running;

1> if this procedure is executed for the MCG: »
2> if timer T316 is running; -
3> stop timer T316;

3> clear the information included in VarRLF-Report, if any:;

2> resume MCG transmission, if suspended.




