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1   Introduction
In RAN3 101bis meeting, it was agree on the TP for TR 37.816 in [1], which captures the agreed SON use cases.

In this contribution, we mainly discuss the use case and solutions for mobility optimization in NR. 
2   Discussion
Incorrect HO parameter settings may cause many mobility issues, such as, Ping-Pong handover, HO failure and radio link failures. 
The function of mobility robustness optimization in LTE was specified in 36.300 [2], the UE RLF report, X2 procedures like RLF Indication and Handover Report are used to diagnose the root cause of  RLF, i.e., Handover Too Early, Handover Too Late, or Handover to Wrong Cell. The same methodology and framework can be taken as baseline to study MRO in NG-RAN. 
Proposal 1: The methodology and frame work of MRO function in LTE should be taken as a baseline for the study of MRO in NG-RAN.
Besides that, as specified in 36.300 [2], the use case of AAS SON is supported by the function of dynamic coverage configuration change. By that, the eNB may use the ENB CONFIGURATION UPDATE message to inform neighbouring nodes about the coverage change of its cells. The function may enable the receiving eNB to be aware of the coverage change in neighbour cells and to apply proper mobility configurations. We think this function is also essential for NR.  Because the AAS may also be deployed widely for NR cells. Therefore, it is necessary to also support the function of dynamic coverage configuration changes for NR cells as well.
Proposal 2: It is proposed to study the support of dynamic coverage configuration changes for NR cells.
In NR system, with the introduction of beam failure recovery, radio link failure will not only be caused by incorrect HO parameter setting, but also may be caused by suboptimal beam parameters. Therefore, gNB need to distinguish the rout cause of a RLF, i.e., whether the RLF is caused by incorrect HO parameter setting or beam related parameter setting.

Therefore, RLF report can be extended with the BFR failure indication and beam related measurements when beam recovery failure detected.

Proposal 3: It is proposed that RLF report should be able to indicate the BFR failure and beam related measurements when BFR failure detected.
Inter-RAT MRO was supported in LTE specification 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, the intra-system inter-RAT mobility between ng-gNB and gNB will be the normal case.  Therefore, it would be efficient if the UE can report its RLF report across different RATs in NG-RAN case. Which means the en-gNB can retrieve a RLF report that is created at NR cells and forward it to the correct gNB, and vice versa.
Since the gNBs and ng-eNBs are connecting with each other by means of the Xn interface, the radio link failure report can be transferred via Xn interface. If there is no Xn interface available between the ng-eNB and the gNB, the report needs to be forwarded through NG interface.
Proposal 4: It is proposed to study the possibility of across RAT RLF reporting from the UE in NG-RAN.

For inter-system inter-RAT mobility, the easier way is to follow the same principle of UE RLF reporting in 4G and 3G. Another option is also to report across RATs.  But this may introduce some complexity to the UE implementation when the UE suffers RLF in a NR cell and recovers in an E-UTRA cell. 
Proposal 5: It is proposed to study how RLF report will be reported in inter system inter-RAT mobility case. 
In addition, NG-RAN supports new architectures including EN-DC and MR-DC, SCG failure may also occur frequently since so many option architectures are supported. As defined in [3], the SCG failure includes SCG RLF and SN change failure. SCG RLF may occur during SN addition stage, and SN change failure usually occurs when SN is changing. Collection of SCG RLF and SN change failure events and related SN node measurements could be used to diagnose the reason that cause the failures.

In case of MN trigger SN addition and MN trigger SN change, MN can obtain the SCG failure information from UE directly when SCG RLF occurs. 

In case of SN trigger SN change, MN should inform the SN about the SN change failure to help SN adjust SN change related measurement event thresholds.
Proposal 6: It is proposed to collect SCG failure events to help EN-DC/MR-DC related parameters adjustment.
3   Conclusion
In this contribution, the use case and solutions for mobility optimization is discussed and get the following proposals:
Proposal 1: The methodology and frame work of MRO function in LTE should be taken as a baseline for the study of MRO in NG-RAN.
Proposal 2: It is proposed to study the support of dynamic coverage configuration changes for NR cells.
Proposal 3: It is proposed that RLF report should be able to indicate the BFR failure and beam related measurements when BFR failure detected.
Proposal 4: It is proposed to study the possibility of across RAT RLF reporting from the UE in NG-RAN.

Proposal 5: It is proposed to study how RLF report will be reported in inter system inter-RAT mobility case. 

Proposal 6: It is proposed to collect SCG failure events to help EN-DC/MR-DC related parameters adjustment.
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5   Text Proposal

Start of change
5.3
Mobility optimization
5.3.1
Use case description

LTE MRO methodology and framework can be taken as baseline to study MRO in NG-RAN.

Since the AAS may also be deployed widely for NR cells, the function of dynamic coverage configuration changes for NR cells should be supported. 
In NR system, with the introduction of beam failure recovery, radio link failure will not only be caused by incorrect HO parameter setting, but also may be caused by suboptimal beam parameters. Therefore, gNB need to distinguish the rout cause of a RLF, i.e., whether the RLF is caused by incorrect HO parameter setting or beam related parameter setting.

In NG-RAN, the intra-system inter-RAT mobility between ng-gNB and gNB will be the normal case.  Therefore, it would be efficient if the UE can report its RLF report across different RATs in NG-RAN case. Which means the en-gNB can retrieve a RLF report that is created at NR cells and forward it to the correct gNB, and vice versa.

Since the gNBs and ng-eNBs are connecting with each other by means of the Xn interface, the radio link failure report can be transferred via Xn interface. If there is no Xn interface available between the ng-eNB and the gNB, the report needs to be forwarded through NG interface.
In addition, NG-RAN supports new architectures including EN-DC and MR-DC, SCG failure may also occur frequently since so many option architectures are supported. As defined in [3], the SCG failure includes SCG RLF and SN change failure. SCG RLF may occur during SN addition stage, and SN change failure usually occurs when SN is changing. Collection of SCG RLF and SN change failure events and related SN node measurements could be used to diagnose the reason that cause the failures.
5.3.2
Solution description
RLF report
RLF report can be extended with the BFR failure indication and beam related measurements when beam recovery failure detected
For inter-system inter-RAT mobility, RLF report should be reported across RAT when the UE suffers RLF in a NR cell and recovers in an E-UTRA cell.
SCG failure report
In case of MN trigger SN addition and MN trigger SN change, MN can obtain the SCG failure information from UE directly when SCG RLF occurs. 

In case of SN trigger SN change, MN should inform the SN about the SN change failure to help SN adjust SN change related measurement event thresholds.
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