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1. Introduction

For intra-system/inter-system MRO, it has been agreed in the SI phase to take LTE as baseline. In this contribution, we make some analysis and provide proposals on how to support MRO for NG-RAN nodes. 
2. Discussion
2.1 Intra-system MRO/Inter-system Ping-Pong 
During the SI phase, we have agreed that LTE MRO could be taken as base line. In LTE, Radio Link failure Indication and Handover Report message were introduced to support the detection and indication of the failure events. Similarly, the two messages could also be transferred between two NG-RAN nodes to support NR MRO with some updates.
Proposal 1: It is proposed to introduce RLF Indication message and Handover Report message in XnAP

In LTE,  when RLF Indication message was first introduced in Rel-9, the assumption of RAN3 was that the message was triggered only by a successful re-establishment and the information contained in UE RLF report was just measurement result which was used to differentiate mobility relate issues from coverage hole. Based on that, failure cell PCI, Re-establishment cell ECGI, C-RNTI and ShortMAC-I was included in RLF Indication message which is not included in UE RLF report. Then, in Rel-10, RAN2 also agreed to support the report of RLF information in case of successful RRC connection setup procedure and more information are included in UE RLF Report e.g. Failure cell PCI, Re-establishment cell ECGI, C-RNTI. In this case, there would be duplicated information on message level and UE RRC container level. So, it is clarified in the procedure text that “ If the RRC Conn Setup Indicator IE is present in the RLF INDICATION message, the eNB1 shall ignore the values in the Failure cell PCI IE, Re-establishment cell ECGI IE, C-RNTI IE and ShortMAC-I IE”.
Now, for NG-RAN node, since we support the trigger of RLF Indication message after both successful re-establishment procedure and successful setup procedure from the beginning and the UE RLF report would include the Failure cell PCI, Re-establishment cell ECGI, C-RNTI, it is better to avoid duplicated information in NR RLF Indication message.
Proposal 2:It is proposed to avoid the duplicated information in RLF Indication message. 
Since the UE RLF report is anyway needed for the network to analyze the cause of the connection failure, we think the UE RLF Report Container could be Mandatory. Then, as Failure cell PCI, Re-establishment cell NR CGI,C-RNTI are already included in the container, it could be removed from the message level.

Proposal 3: It is proposed to set the presence of UE RLF Report container IE as M and not include Failure cell PCI, Re-establishment cell NR CGI, C-RNTI in RLF Indication message.
Handover report message is used to indicate to neighbor node that a handover too early/to wrong cell event in Rel-9. So, Handover Cause，Source cell ECGI and Failure cell ECGI is introduced as Mandatory IE. Then, in Rel-11,inter-rat Ping-Pong detection is introduced which also use Handover report message as an indication. For inter-system Ping-Pong, there is no failure cell, so, failure cell ECGI IE is used to indicate the target E-UTRAN cell ID for the second inter-system handover. Since there is no failure happened, it is confusing to reuse the failure cell ECGI IE. For NR, we proposed to change the Failure cell NR CGI IE from Mandatory to Conditional and introduce another target NR CGI IE as conditional.
For UE RLF container in the message, it is discussed in Rel-10 that the container may be also useful for the receiving node of the message to make subsequence optimization in some scenario, so it is introduced in the Handover Report message. Since the container is not always included, Handover Cause，Source cell ECGI and Failure cell ECGI should also be kept in message level.
Proposal 4:It is proposed to change the Failure cell NR CGI IE from M to conditional in Handover Report message i.e. it is present only in case of handover too early/to wrong cell.
Proposal 5:It is proposed to add another conditional IE,i.e. Target cell NR CGI IE in Handover Report message. It should be present only in case of inter-system Ping-pong.
2.2 Inter-system HO too late/handover too early
For inter-system HO too late, RLF happened in 5GS and UE re-connects to EPS. When UE returns back to 5GS,it could upload the UE RLF Report to NG-RAN node. In this scenario, the NG-RAN node which have the UE RLF Report may have no Xn interface with the NG-RAN node which experience the RLF, so it should be supported to transfer UE RLF Report via NG interface. Following the mechanism in LTE, SON Information report IE should be added in SON information which would be transfer in Uplink/Downlink RAN Configuration Transfer message.

Proposal 6:It is proposed to add SON Information report in SON Information IE  
For inter-system HO too early, connection failure also happened in 5GS and UE re-connects to EPS. After the node which experienced RLF detects the inter-system HO too early, it needs to inform the eNB in EPS of the failure events. So, RAN Direct Information function should be supported which means AMF Direct Information Transfer and NG-RAN node Direct Information Transfer message should be introduced. Now, in 36.413,IEs used in  SON Transfer RIM application are already defined, it is proposed to reused the SON Transfer RIM application to include the report of inter-system HO too early.
Proposal 7:It is proposed to introduce AMF Direct Information Transfer and NG-RAN node Direct Information Transfer message in NGAP.

Proposal 8:It is proposed to reuse SON Transfer RIM application and add inter-system HO too early report in SON Transfer Application.
2.3 Inter-system unnecessary HO

For inter-system unnecessary HO,NG-RAN node needs to request the E-UTRAN node to continue the measurement on some specific frequencies. So, in the source eNB to target eNB transparent container, a new Inter-system measurement configuration IE should be introduced which enables the target eNB to perform the inter-system measurement after UE accesses to the target eNB. For the inter-system measurement configuration, beam related parameters should be included.
Proposal 9:It is proposed to introduce Inter-system measurement configuration IE in source eNB to target eNB transparent container in which beam level parameters should be included for NR.
After the E-UTRAN node detects the inter-system unnecessary HO, it should inform the NG-RAN node via RIM message. Currently, there is  HO report IE in SON Transfer request. The IE could be reused with new candidate NR cell list introduced.   
Proposal 10:It is proposed to introduce Candidate NR cell list in HO report IE within SON Transfer request .
Since the RIM procedures are defined in 48.018,if we agreed to introduce RIM related function in 5GS,LS should be sent to CT4/SA2.

Proposal 11:It is proposed to send an LS to CT4 on the support of RIM procedure in 5GS.

3. Conclusion
Proposal 1: It is proposed to introduce RLF Indication and Handover Report message for XnAP

Proposal 2:It is proposed to avoid the duplicated information in RLF Indication message. 
Proposal 3: It is proposed to set the presence of UE RLF Report container IE as M and not include Failure cell PCI, Re-establishment cell NR CGI, C-RNTI in RLF Indication message.
Proposal 4:It is proposed to change the Failure cell NR CGI IE from M to conditional in Handover Report message i.e. it is present only in case of handover too early/to wrong cell.
Proposal 5:It is proposed to add another conditional IE, i.e. Target cell NR CGI IE in Handover Report message. It should be present only in case of inter-system Ping-Pong.
Proposal 6:It is proposed to add SON Information report in SON Information IE  
Proposal 7:It is proposed to introduce AMF Direct Information Transfer and NG-RAN node Direct Information Transfer message in NGAP.

Proposal 8:It is proposed to reuse SON Transfer RIM application and add inter-system HO too early report in SON Transfer Application.
Proposal 9:It is proposed to introduce Inter-system measurement configuration IE in source eNB to target eNB transparent container in which beam level parameters should be included for NR.

Proposal 10:It is proposed to introduce Candidate NR cell list in HO report IE within SON Transfer request .
Proposal 11:It is proposed to send an LS to CT4 on the support of RIM procedure in 5GS.

The CR is in [1][2][3][4] and the draft LS is in [5].
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