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1 Introduction
In RAN 84 meeting, it was agreed on the new WID on SON/MDT support for NR [1]. The main objectives of the work item include:

· Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3] 
As describe in 37.816 [2], the following solutions are described:
To support MRO between gNB and ng-eNB, UE RLF Report could be provided via different RAT, i.e.NR RLF Report could be included in E-UTRAN UE ULInformationResponse message. Similarly, E-UTRAN RLF Report could also be included in NR ULInformationResponse message.

In this contribution, we mainly analyze the RLF reporting for inter-RAT case, and the detailed design of signaling and information element are given.

2 Discussion
In LTE system, Inter-RAT MRO was supported later than intra-LTE MRO. The restriction on RLF report is that the UE will report its RLF report to the RAT where the previous RLF occurred.
In NG-RAN system, the intra-system inter-RAT mobility between ng-eNB and gNB will be the normal case. Therefore, in order to reuse the signalling framework in LTE as much as possible, it would be efficient if the UE can report its RLF report across different RATs in NG-RAN case. Which means the ng-eNB can retrieve a RLF report that is created at NR cells and forward it to the correct gNB, and vice versa.

Proposal 1: It is proposed to capture the description for across RAT RLF reporting from the UE for MRO between gNB and ng-eNB in TS 38.300 and TS 36.300.
For RLF report, the UE information procedure is used by E-UTRAN to request the UE to report RLF information in LTE system. Similarly, in NG-RAN system, similar procedure should be introduced to request the UE to report RLF information. However, since the RLF report is generated in different RATs, the RLF report of different RATs from UE need to be distinguished, correspondingly, the RLF report requests of different RATs from network need also to be differentiated.
Therefore, we propose that rlf-reportReq-NR IE and rlf-reportReq-LTE-5GC IE  could be introduced which could be requested from network by sending UEInformationRequest message, rlf-Report-NR IE and rlf-Report-LTE-5GC IE could be introduced which could be reported from UE to network by sending UEInformationResponse message.
Proposal 2: It is proposed that rlf-reportReq-NR IE and rlf-reportReq-LTE-5GC IE  could be introduced which could be requested from network by sending UEInformationRequest message, rlf-Report-NR IE and rlf-Report-LTE-5GC IE could be introduced which could be reported from UE to network by sending UEInformationResponse message.
In LTE system, UE variable VarRLF-Report IE was defined and includes RLF-report IE and plmn-Identity IE, where RLF-report IE is used to indicate the radio link failure information or handover failure information. In NG-RAN system, the RLF report is generated in different RATs, hence, the UE variables of different RATs need to be defined so as to indicate the RAT to which the RLF report belongs. 
As a result, we proposed that UE variable VarRLF-Report-NR including rlf-Report-NR IE and VarRLF-Report-LTE-5GC including rlf-Report-LTE-5GC IE should be defined to indicate the radio link failure information or handover failure information for each RAT.  
Proposal 3: It is proposed that UE variable VarRLF-Report-NR including rlf-Report-NR IE and VarRLF-Report-LTE-5GC including rlf-Report-LTE-5GC IE should be defined to indicate the radio link failure information or handover failure information for each RAT.
Furthermore, rlf-InfoAvailable IE is carried in RRCConnectionReestablishmentComplete, RRCConnectionSetupComplete, RRCConnectionReconfigurationComplete and RRCConnectionResumeComplete message which used to indicate the availability of radio link failure or handover failure related measurements before RLF report reporting in LTE system. 
Naturally, the available indication needs to distinguish the RAT, so that the network side requests the RLF report of the corresponding RAT. Therefore, we propose that rlf-InfoAvailableNR and rlf-inforAvailableLTE5GC IEs should be indicated in RRC message. That is, if the UE has radio link failure or handover failure information available in VarRLF-Report-NR, the UE shall include rlf-InfoAvailableNR, and if the UE has radio link failure or handover failure information available in VarRLF-Report-LTE-5GC, the UE shall include rlf-InfoAvailableLTE5GC. Similarly, rlf-InfoAvailableNR and rlf-inforAvailableLTE5GC IEs could be carried in RRCReestablishmentComplete, RRCReconfigurationComplete, RRCResumeComplete and RRCSetupComplete message.
Proposal 4: It is proposed to introduce rlf-InfoAvailableNR and rlf-inforAvailableLTE5GC IEs to indicate the availability of radio link failure or handover failure.
Proposal 5: It is proposed that rlf-InfoAvailableNR and rlf-inforAvailableLTE5GC IEs could be carried in RRCReestablishmentComplete, RRCReconfigurationComplete, RRCResumeComplete and RRCSetupComplete message.
For supporting across RAT UE RLF Report reporting, TR 37.816[2] gives an example that NR RLF Report could be included in E-UTRAN UE ULInformationResponse message and E-UTRAN RLF Report could also be included in NR ULInformationResponse message. The NG-RAN node receiving the RLF report can forwards the RLF report to the corresponding RAT where the RLF occurs. That’s mean, RLF report could be able to be included in the ULInformationResponse message of another RAT as a container. 
Therefore, we proposed that rlf-Report-NR IE could be included in E-UTRAN UE ULInformationResponse message as a container, and rlf-Report-LTE-5GC IE should be included in NR UE ULInformationResponse message as a container.

Proposal 6: It is proposed that rlf-Report-NR IE could be included in E-UTRAN UE ULInformationResponse message as a container, and rlf-Report-LTE-5GC IE should be included in NR UE ULInformationResponse message as a container.
3 Conclusion
In this paper, we have discussed the RLF reporting for inter-RAT case, and have the following proposals:
Proposal 1: It is proposed to capture the description for across RAT RLF reporting from the UE for MRO between gNB and ng-eNB in TS 38.300 and TS 36.300.
Proposal 2: It is proposed that rlf-reportReq-NR IE and rlf-reportReq-LTE-5GC IE  could be introduced which could be requested from network by sending UEInformationRequest message, rlf-Report-NR IE and rlf-Report-LTE-5GC IE could be introduced which could be reported from UE to network by sending UEInformationResponse message.

Proposal 3: It is proposed that UE variable VarRLF-Report-NR including rlf-Report-NR IE and VarRLF-Report-LTE-5GC including rlf-Report-LTE-5GC IE should be defined to indicate the radio link failure information or handover failure information for each RAT.

Proposal 4: It is proposed to introduce rlf-InfoAvailableNR and rlf-inforAvailableLTE5GC IEs to indicate the availability of radio link failure or handover failure.
Proposal 5: It is proposed that rlf-InfoAvailableNR and rlf-inforAvailableLTE5GC IEs could be carried in RRCReestablishmentComplete, RRCReconfigurationComplete, RRCResumeComplete and RRCSetupComplete message.
Proposal 6: It is proposed that rlf-Report-NR IE could be included in E-UTRAN UE ULInformationResponse message as a container, and rlf-Report-LTE-5GC IE should be included in NR UE ULInformationResponse message as a container.
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