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1. Introduction
During last RAN2#105 meeting, companies agreed that, Logged MDT, immediate MDT and accessibility report should be supported for NR MDT. For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and beam-level BRSRP/BRSRQ/BSINR. The procedures of LTE MDT are adopted as a baseline for NR MDT. For RLF report and accessibility measurements, UE logs these measurements without the need for prior configuration by the network. Upon UE entering connected state, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements. 
In this contribution, we will further discuss the measurement quantities for RLF report. 
2. Discussion
In NR, The UE may detect failure upon the following cases:  
· Case1: Radio link failure detected in MCG, i.e. PCell-RLF, including:
· T310 expiry;
· RACH failure;
· RLC reach maximum re-transmission number;
· Case2: PCell handover failure. i.e. T304 expiry.
· Case3: RRC Reconfiguration failure in PCell (e.g. wrong configuration). 
· Case4: Failure detected in SCG, including:
· T310 expiry;
· RACH failure;
· ReconfigurationWithSync failure;
· RRCReconfiguration failure; 
· SRB3 integrity failure. 
· Case5: RLC failure detected in RLC bearer in SCell, when CA duplication is configured and activated;
· Case6: RACH failure detected in SCells, and different TAG is configured.
According current 38.331, For Case1~3, UE will trigger RRC Re-establishment procedure. For Case4, irrespective of NR-DC or (NG)EN-DC (i.e. SCG is NR RAT), UE triggers SCG Failure, and sends SCGFailureInformation to MN, so that MN can take approrate execution (e.g. change/release SCG) in time. For Case5, UE will send FailureInformation to network via spCell, so network is aware of the failure, and take action accordingly. For case6, network will send PDCCH order to UE for recovery, even if the RACH procedure fails at UE side, network is aware of it, and take next step(e.g. reconfigure or release the problem SCell).   
Therefore, based on current spec, for Case4~6, UE is able to inform nework about the failure information timely. However, for Case1~Case3, since UE will initiate RRC-establishment procedure, and this procedure may fail due to various reasons. So as in LTE, it makes sense to ask UE to collect the failure information in these cases. 
Observation 1: In NR spec, for above case4~6, UE is able to deliver the failure information to network timely. For case1~3, UE is required to trigger RRC Re-establishment procedure, which can be considered for RLF reporting study. 
Further, for case3, so far, this is implicitly captured in spec (“otherFailure” is indicated in cause value in RRCReestablishmentRequest message), and the reason of the failure is propobably not coverage issue. So as what we have done in LTE, we can also exclude case3 from RLC reporting. So we propose:
Proposal 1: In NR, in following cases, UE is required to collect RLF information for latter reporting:
· Radio link failure detected in MCG, i.e. MCG-RLF, including:
· T310 expiry;
· RACH failure;
· RLC reach maximum re-transmission number;
· PCell handover failure. i.e. T304 expiry.
In the meanwhile, in Rel-16 SI “LTE_NR_DC_CA_enh-Core” , one of the objective is to study MCG failure report, which means in NR-DC, when MCG link encounter radio link failure, UE is able to send the RLF reporting(e.g. including failure cause and corresponding measurement results) immediately to network via the SCG path. Apparently, this enhancement procedure will influence the study of RLF report in MDT. So in our opinion, for NR-DC UEs, further studies are needed together with MCG failure report. However, this can be done after basic procedure are finished for NR SA. 
Proposal 2: In NR-DC, RLF reporting should be further studied based on the progress of "MCG failure report" in other SI. 
On the other hand, in Rel-16 SI “”, fast handover failure recovery is being discussed as well. So the RLF report on handover failure can also be further studied based on the progress of this SI.  
Proposal 3: Handover failure related RLF reporting should be further studied based on the progress of “fast handover failure recovery” in other SIs. 
Regarding the measurement results, in LTE, when RLF failure or handover failure happens, UE is requied to collect measurement results, and include the results in RLF reporting when informing the network. The measurement results includes both serving cell and best neighbour cells. So that network can assess the potential reason of the failure. In NR, similar approach can be adopted. Furthermore, unlike in LTE, beam level measurement results is an essential aspect for network to discover the problems. So it is important to suppport both beam level and cell level measurement results in NR RLF report. From UE perspective, the UE performs measurement results collection right after failure happens, so no extra effort is needed for measurement behaviour. Hence, we propose that UE is required to collect measurement results of both serving cell and best neighbour cells, which including both cell level and beam level (SSB and/or CSI-RS) measurement results, and deliver those to network in RLF report.
Proposal 4: NR RLF report includes measurment results of both serving cell and best neighbour cells, and both RSRP/RSRQ/SINR and beam-level BRSRP/BRSRQ/BSINR can be included.
In addition, in RRC_CONNECTED mode, UE performs Radio Link Monitoring (RLM) in the active BWP based on reference signals (SSB/CSI-RS) and signal quality thresholds configured by the network. SSB-based Radio Link Monitoring is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB which associated to the initial DL BWP. For other DL BWPs, Radio Link Monitoring can only be performed based on CSI-RS.
In case RLF happens upon T310 expiry, from network perspective, if the up to date RLM beam resource configuration and latest active BWP information can be included in the RLF report, it can facilitate network to optimise the RLM configuration as well as BWP configuration. The RLM related beam resource configuration may include: SSB indexes, SSB frequency, SSB subcarrier spacing, CSI-RS resource IDs, CSI-RS time/frequency domain resource configuration. The latest active BWP configuration may include: BWP ID, BWP frequency domain location.   
Proposal 5: The RLM configuration in failured cell (e.g. SSB indexes, SSB frequency, SSB-SCS, CSI-RS resource IDs, CSI-RS time/frequency domain resources) can be included in the RLF report.
Proposal 6: The active BWP information (e.g. BWP ID, BWP frequency domain location) before failure can be included in the RLF report.
Regarding RACH failure, in NR, network configures RACH resources per beam level, and both SSB and CSI-RS can be associated. During preamble transmission, for each preamble transmission attemptation, UE selects the corresponding rach resources based on the latest beam results. So unlike in LTE, UE may select multiple beams for RACH attemptation. From network perspective, it is beneficial if UE can indicate the detailed RACH attemptation information in RLF report. This may include: the beams (SSB or CSI-RS) which UE has attempted, the number of preambles sent for each invovled beam, as well as the trigger condition of RACH procedure (e.g. BFR or other).
Proposal 7: In case of RACH failure, the RACH attemptation information can be included in the RLF report. e.g. the beams (SSB or CSI-RS) on which the UE has attempted, the number of preambles sent for each beam, trigger condition of RACH procedure.
Furthermore, since the supplemental uplink (SUL) and new radio unlicensed (NR-U) is introduced, including the corresponding information in the RLF report will help the network to analyse the exact cause of the failure.
Proposal 8: The RLF report can include indication whether the failure is occurred in SUL carrier or normal UL carrier, indication whether the failure is occurred in NR unlicensed carrier or NR licensed carrier.

3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposals:
Observation 1: In NR spec, for above case4~6, UE is able to deliver the failure information to network timely. For case1~3, UE is required to trigger RRC Re-establishment procedure, which can be considered for RLF reporting study. 
Proposal 1: In NR, in following cases, UE is required to collect RLF information for latter reporting:
· Radio link failure detected in MCG, i.e. MCG-RLF, including:
· T310 expiry;
· RACH failure;
· RLC reach maximum re-transmission number;
· PCell handover failure. i.e. T304 expiry.
Proposal 2: In NR-DC, RLF reporting should be further studied based on the progress of "MCG failure report" in other SI. 
Proposal 3: Handover failure related RLF reporting should be further studied based on the progress of “fast handover failure recovery” in other SIs. 
Proposal 4: NR RLF report includes measurment results of both serving cell and best neighbour cells, and both RSRP/RSRQ/SINR and beam-level BRSRP/BRSRQ/BSINR can be included.
Proposal 5: The RLM configuration in failured cell (e.g. SSB indexes, SSB frequency, SSB-SCS, CSI-RS resource IDs, CSI-RS time/frequency domain resources) can be included in the RLF report.
Proposal 6: The active BWP information (e.g. BWP ID, BWP frequency domain location) before failure can be included in the RLF report.
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