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1	Introduction
In [1], one of rel-17 WID objective is to enhance reporting of RLF. This paper discusses the enhancement of RLF-report based on new radio link failure type introduced in the mobility enhancement and DCCA enhancement WI in rel-16.
------------------------------------------------------Excerpt from [1] ---------------------------------------------------------
· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]
· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]
· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].
· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]
---------------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Ref178064866]2	Discussion
2.1 RLF report for conditional handover failure 
In rel-16 conditional handover, if conditional handover failure occurs, UE do cell reselection, and if the reselected cell is a conditional handover candidate cell, then UE directly apply the RRCReconfiguration without sending RRCReestablishmentRequest to the network. While setting ReestablishementCellId in VarRLF-Report only specified in 5.7.3.4 [2] when UE transmits RRCReestbalishmentRequest message. Therefore in case UE directly applied RRCReconfiguration after reselecting to a conditional handover candidate cell, UE should also set the reeestablishmentCellId in the VarRLF-Report.
--------------------------------------------------Text proposal for 38.331 5.3.5.3-------------------------------------------------
[bookmark: _Toc46439138][bookmark: _Toc46443975][bookmark: _Toc46486736]5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO or CPC):
1>	if the RRCReconfiguration is applied due to a conditional reconfiguration execution upon cell selection while timer T311 is running, as defined in 5.3.7.3:
2>	remove all the entries within VarConditionalReconfig, if any;
2> set the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell;
------------------------------------------------------------End of TP-----------------------------------------------------------------------
Observation1: After conditional handover failure, UE do cell reselection and if the reselected cell is a candidate cell, UE directly apply RRCReconfiguration without sending RRCReestablishmentRequest to the network.
Proposal1: After conditional handover failure, UE do cell reselection and if the reselected cell is a candidate cell, UE directly apply RRCReconfiguration and set the reestablishmentCellId in the VarRLF-Report.
2.2 RLF triggered by MCG/SCG failure
In rel-16 DCCA enhancement, MCGFailuerRecovery function is introduced. When radio link failure occurred in the MCG, UE could send MCGFailureInformation to the network via SCG if SCG is not suspended or during PSCell change. While in rel-15, if radio link failure occurred in the MCG, RLF is triggered. Since in current RRC spec, the connectionFailureType is only “rlf”, from network perspective, it could hardly distinguish the following two cases: 
· Case A: The RLF is triggered by MCG link failure (UE is not configured with MCGFailureRecovery )
· Case B: The RLF is triggered by MCG link failure and SCG link is suspended or during PSCell change (UE is configured with MCGFailureRecovery)

So we propose to add a new connection failure type of rlfOfBothMCGAndSCG for to distinguish case A and B.
Observation2: From current connectionFailureType in rlf-Report, network could hardly distinguish the difference of case A and B indicated above.
Proposal2: Add a new failure type of rlfOfBothMCGAndSCG in connectionFailureType in RLF report.
Also, if RLF is triggered by SCG failure and MCG transmission is suspended, network needs to know the failed cell information of SCG and measurement result of MCG. Thus, UE should store SCGFailureInformation in VarRLF-Report when T310 is expired in SCG and MCG transmission is suspended. Similarly, if RLF is triggered by MCG failure and SCG transmission is suspended, since failed MCG cell information is already stored in RLF-report when RLF is triggered, UE can store the measurement result of SCG (measResultSCG) in RLF-report.
Observation3: In case RLF is triggered by SCG and MCG transmission is suspended, UE could not report failed cell information of SCG to network.
Observation4: In case RLF is triggered by MCG and SCG transmission is suspended, UE could not reported measurement result of SCG (MeasResultSCG) to the network.
Proposal3: In case RLF is triggered by SCG and MCG transmission is suspended, UE store the SCGFailureInformation in VarRLF-Report.
Proposal4: In case RLF is triggered by MCG and SCG transmission is suspended, UE store the MCGFailureInformation or measResultSCG in VarRLF-Report.

2.3 Handover failure trigger by ReconfigureWithSync failure in SCG
In rel-16 RRC spec, the handover failure can be triggered by the following two cases:
· Case1: T304 expiry on MCG
· Case2: T304 expiry on SCG, and MCG transmission is suspended

Current connectionFailureType in RLF report could only indicate “hof”, and network could hardly tell which case occurred for UE. Therefore, we propose to add a new connectionFailureType of ReconfigureWithSyncFailureSCG to distinguish the two cases mentioned above.
Observation5: From current connectionFailureType in rlf-Report, network could hardly distinguish the difference of case 1 and 2 indicated above.
Proposal5: Add a new failure type of reconfigureWithSyncFailurSCG in connectionFailureType in RLF report.

2.4 DAPS Handover failure
In rel-16 mobility enhancement, DAPS (Dual Active Protocol Stack) Handover was introduced. After receiving Handover command from the source, UE keeps source link transmission while accessing the target cell. In case radio link failure occurred in source link, UE could not report this failure to the network. Thus we propose UE to store the source cell information in VarRLF-Report and set the connectionTypeFailre to DAPS-sourceRLF if T310 is expired in source PCell. 
Observation6: If T310 is expired in source PCell during DAPS handover, UE could not report the failed source cell information to the network.
Proposal6: If T310 is expired in source PCell during DAPS handover, UE to store the failed source cell information in VarRLF-Report and set the connectionTypeFailre to DAPS-sourceRLF.
2.5 RLF in NPN cell
Rel-16 NPN WI introduced NPN-Identity which is a combination of PLMN identity and CAG ID (NID). In case UE is accessing NPN cell and radio link failure occurred, UE should be able to report the NPN-identity(List) to the network.
Observation7: Rel-16 NPN WI introduced NPN-Identity which is combination of PLMN identity and CAG ID (NID).
Proposal7: UE report NPN-Identity(List) in RLF-report to the network in case radio link failure is occurred in a NPN cell. 

3. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
[bookmark: _In-sequence_SDU_delivery]Observation1: After conditional handover failure, UE do cell reselection and if the reselected cell is a candidate cell, UE directly apply RRCReconfiguration without sending RRCReestablishmentRequest to the network.
Observation2: From current connectionFailureType in rlf-Report, network could hardly distinguish the difference of case A and B indicated above.
Observation3: In case RLF is triggered by SCG and MCG transmission is suspended, UE could not report failed cell information of SCG to network.
Observation4: In case RLF is triggered by MCG and SCG transmission is suspended, UE could not reported measurement result of SCG (MeasResultSCG) to the network.
Observation5: From current connectionFailureType in rlf-Report, network could hardly distinguish the difference of case 1 and 2 indicated above.
Observation6: If T310 is expired in source PCell during DAPS handover, UE could not report the failed source cell information to the network.
Proposal1: After conditional handover failure, UE do cell reselection and if the reselected cell is a candidate cell, UE directly apply RRCReconfiguration and set the reestablishmentCellId in the VarRLF-Report.
Proposal2: Add a new failure type of rlfOfBothMCGAndSCG in connectionFailureType in RLF report.
Proposal3: In case RLF is triggered by SCG and MCG transmission is suspended, UE store the SCGFailureInformation in VarRLF-Report.
Proposal4: In case RLF is triggered by MCG and SCG transmission is suspended, UE store the MCGFailureInformation or measResultSCG in VarRLF-Report.
Proposal5: Add a new failure type of reconfigureWithSyncFailurSCG in connectionFailureType in RLF report.
Proposal6: If T310 is expired in source PCell during DAPS handover, UE to store the failed source cell information in VarRLF-Report and set the connectionTypeFailre to DAPS-sourceRLF.
[bookmark: _GoBack]Proposal7: UE report NPN-Identity(List) in RLF-report to the network in case radio link failure is occurred in a NPN cell. 
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