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Introduction

Mobility optimization has been agreed as one of the prioritized use cases for supporting SON function of RAN-Centric Data Collection and Utilization for LTE and NR SI. And the use case description of mobility optimization has been captured in TR 37.816 [1] as following:

5.3.1
Use case description
......
For connection failure due to intra-LTE or inter-RAT mobility, three kinds of failures were identified: too late HO, too early HO and HO to a wrong cell. The detection of the events is enabled by the RLF Indication and HO Report procedures. By analysing the report from UE and network side information, HO related parameters could be adjusted to resolve the detected problems. 
......
For NR, mobility optimization solution should also be introduced to detect and resolve the above problems. LTE should be taken as the baseline. Intra-system (5GS) intra/inter-RAT mobility and inter-system (5GS) inter-RAT mobility should be studied in the SI. Since new network architectures, e.g., MR-DC, CU-DU split, CP-UP separation and some new features, e.g., BWP, beam, etc, are introduced in NR, enhancements on the procedures and measurements are needed. For instance:

New information or measurement is defined and collected, e.g. besides cell level measurements, related beam IDs and beam measurements, as well as SUL information are also included in the RLF report, and/or HO Report.
Enhancenment to F1/Xn/X2 to support mobility enhancement in CU/DU architecture, MR-DC.

This paper would like to discuss the enhancement on NR mobility optimization in case of MR-DC architecture.

Discussion

In case of MR-DC, e.g. EN-DC, NGEN-DC and NR-DC, the SN can be configured with SRB3, and can trigger the SN change autonomously. 

According to the specification TS 37.340 [2], the SCG failure includes multiple causes of SCG RLF, SN change failure, SCG configuration failure, SCG RRC integrity check failure, etc. i.e. the SN change failure can be detected by the UE as one kind of SCG failure. As shown in the following figure, If an SCG failure happens after the UE receives the RRC reconfiguration message performing the SN change and the UE applies the new configuration, an SN change failure will be declared.
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The triggering condition of SN triggered SN change may be different from the one of  MN triggered SN change, and may be different from the triggering condition of handover, depending on the implementation. During the period of SN change, the UE may suffer SN change failure due to unappropriate parameter setting of the triggering condition. Therefore, how to avoid SN change failure as much as possible when triggering SN change is worth to be studied, especially for the case of SN triggered SN change.

Observation 1: How to avoid SN change failure as much as possible when triggering SN change is worth to be studied, especially for the case of SN triggered SN change.

In LTE, for connection failure due to intra-LTE or inter-RAT mobility, three kinds of failures were identified: too late HO, too early HO and HO to a wrong cell. The detection of the events is enabled by the RLF Indication and HO Report procedures. Based on the report from UE and network side information, HO related parameters could be adjusted to resolve the detected problems. The similar way can also be used for SN change failure in case of MR-DC (EN-DC, NGEN-DC and NR-DC), e.g. too late SN change, too early SN change and wrong SN change (to another SN) can be identified. The detection solution enabled by the RLF Indication and HO Report procedures can be reused, the corresponding messages may signaled between the MN and SN, and/or among the involved SNs. 

Proposal 1: Too late SN change, too early SN change and wrong SN change in the case of SN change failure should be solved in MR-DC (EN-DC, NGEN-DC and NR-DC).

3. Conclusion

It is proposed to approve the following proposal:

Observation 1: How to avoid SN change failure as much as possible when triggering SN change is worth to be studied, especially for the case of SN triggered SN change.

Proposal 1: Too late SN change, too early SN change and wrong SN change in the case of SN change failure should be solved in MR-DC (EN-DC, NGEN-DC and NR-DC).

The corresponding TP is provided as below. 
4. TP for TR 37.816

------------------------------------------

First change

------------------------------------------

5.3
Mobility optimization
5.3.1
Use case description
Editor Note: capture the use cases description and benefits of the use cases
In LTE, Mobility Robustness Optimisation (MRO) aims at detecting and enabling correction of following problems, which will deteriorate user experience and waste network resources:

-
Connection failure due to intra-LTE or inter-RAT mobility;

-
Unnecessary HO to another RAT (too early IRAT HO with no radio link failure);

-
Inter-RAT ping-pong.

For connection failure due to intra-LTE or inter-RAT mobility, three kinds of failures were identified: too late HO, too early HO and HO to a wrong cell. The detection of the events is enabled by the RLF Indication and HO Report procedures. By analysing the report from UE and network side information, HO related parameters could be adjusted to resolve the detected problems. 

For unnecessary HO to another RAT, the RAN node in the other RAT, may instruct the UE to continue to evaluate the received measurement reports with the coverage/quality condition received during the inter-RAT HO preparation phase and decide if an inter-RAT unnecessary HO report should be sent to the RAN node in the source RAT.

For inter-RAT ping-pong, the statistics regarding ping-pong occurrence may be based on evaluation of the UE History Information IE in the HANDOVER REQUIRED message. If the evaluation indicates a potential ping-pong case and the source eNB of the 1st inter-RAT handover is different than the target eNB of the 2nd inter-RAT handover, the target eNB may use the HANDOVER REPORT message to indicate the occurrence of potential ping-pong cases to the source eNB. 

For NR, mobility optimization solution should also be introduced to detect and resolve the above problems. LTE should be taken as the baseline. Intra-system (5GS) intra/inter-RAT mobility and inter-system (5GS) inter-RAT mobility should be studied in the SI. Since new network architectures, e.g., MR-DC, CU-DU split, CP-UP separation and some new features, e.g., BWP, beam, etc, are introduced in NR, enhancements on the procedures and measurements are needed. For instance:

New information or measurement is defined and collected, e.g. besides cell level measurements, related beam IDs and beam measurements, as well as SUL information are also included in the RLF report, and/or HO Report.
Enhancenment to F1/Xn/X2 to support mobility enhancement in CU/DU architecture, MR-DC.
5.3.2 Solution description
Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.

For SN change failure in case of EN-DC, NGEN-DC and NR-DC, three kinds of failures are to be identified: too late SN change, too early SN change and wrong SN change. The detection of the above events is enabled by the RLF Indication and HO Report procedures. Based on the report from UE and network side information, SN change related parameters could be adjusted to resolve the detected problems.
------------------------------------------

End of change

------------------------------------------
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