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1 Introduction
In RAN3#109e meeting, MRO solutions for Mobility Enhancement scenarios were discussed and following agreements were reached:

	Scope:

SON Enhancements for CHO (i.e MRO for CHO) will be supported.

SON Enhancements for DAPS handover will be supported.

Postpone SON Enhancements for CPC with waiting for the progress of R17 CPC enhancements and SON enhancements for CHO. It is FFS whether SON enhancements for conditional PSCell change should be supported.

Study resource optimization for CHO, based on contributions

Decide if the problem of data forwarding in case of a HO to wrong cell is part of the SON WI (SON for Mobility Enhancements) or is to be treated as TEI-17. 

MRO for CHO:

FFS whether CHO specific failure types are needed. The existing definitions of too late handover /too early handover/ handover to wrong cell are the starting point for further study. 

From RAN3 point of view, in order to support MRO for CHO, more information is needed from UE. (FFS on the details).

Study the contents of the RLF INDICATION or HANDOVER REPORT message to support MRO enhancements for CHO. In order to progress in this area it is necessary to converge on the CHO failure case definition.

SON Enhancements for DAPS handover:

Reporting of failure information of the source link from UE may be needed for DAPS handover (FFS: Need further discussion).

From RAN3 point of view, in order to support SON enhancements for DAPS handover, more information is needed from UE. (FFS on the details).

Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO. In order to progress in this area it is necessary to converge on the DAPS failure case definition.


During the last meeting, companies reached initial consensus on MRO solutions for Mobility Enhancement scenarios, but there still left lots of issues need further discussion, in this document we discussed the remaining issues and give our proposals.
2 Discussion
2.1 CHO

For CHO handover, multiple candidate target cells are configured for a UE during the handover by the source gNB based on the measurement report and the conditions of the network, improper threshold may cause too many or too few candidate cells, and may also cause handover failure or RLF with the source/target node. In order to optimize the candidate cell configurations, the candidate cell list should be available to the source node, then the source gNB can analysis whether the configuration is proper, and adjust the configurations based on the analysed result. The candidate cell list information may be reported by UE or stored by the network, if it is reported by UE, we may need to enhance current RLF report to contain the candidate cell list information, the final decision is up to RAN2. 
Proposal 1: The candidate cell list information may be reported by UE or stored by the network, if it is reported by UE, we may need to enhance current RLF report to contain the candidate cell list information, the final decision is up to RAN2.
For CHO, the handover is executed by the UE when one or more conditions are met. This is different from legacy handover, and needs to be treated differently from other handover types in root cause analysis and configuration modifications. In order to support MRO for CHO failure, we think the following information may need to be reported from UE:
1)The handover type (i.e. CHO indicator) 
Different with legacy HO, the source node may delete the UE related configurations once UE successful connected to the target cell, so if the RLF occurs after the UE successful connected to the target cell, the UE should inform the source node which kind of handover failure occurred by containing a handover type IE (i.e. legacy HO, CHO) included in UE RLF report.
2)Time information to indicate the time elapsed since receiving the CHO configuration until the first CHO execution.
For CHO, it is up to UE when to trigger the CHO execution procedure based on the execution conditions, the network doesn’t know the exactly time when the UE triggered the CHO execution procedure, so the time elapsed since receiving the CHO configuration until the first CHO execution should be reported to the network to analysis whether the CHO configuration is proper. For example, if the time elapsed since receiving the CHO configuration until the first CHO execution is too long, it may due to the execution condition(s) is/are not reasonable, the source node should adjust the CHO configurations based on the analysed result.
3)If UE has experienced failure twice before performing re-establishment, the UE should report two RLF Reports for two connection failures happened in CHO.
For CHO, it has been agreed that when initial CHO execution attempt fails or HO fails, the UE performs cell selection, and if the selected cell is a CHO candidate and if network configured the UE to try CHO after HO/CHO failure, then the UE attempts CHO execution once, otherwise re-establishment is performed. Different with legacy HO, there may be two HO failure procedure during a CHO failure case. The detailed RLF information of the two failure case should be reported by the UE. 
Based on the above analysis, we have following proposal:
Proposal 2: Propose to include the following information reported from UE:
1) CHO indicator;
2) Time information to indicate the time elapsed since receiving the CHO configuration until the first CHO execution;

3) If UE has experienced failure twice before performing re-establishment, the UE should report two RLF Reports for two connection failures happened in CHO.
2.2 DAPS HO

In DAPS handover, the UE keep connect with source cell until it receives Handover Success message from target node, the RLF may occurs during the UE connect to the target or shortly after the UE connects with the target, in such situation, the UE may collected the failed target cell related information in RLF report and provide the RLF report to network when needed. The DAPS handover requires 0ms interruption data transmission, handover failure due to inappropriate parameter configuration will bring out worse user experience. In such scenarios, more timely adjustment of parameters is required. It may different compared to legacy handover, which can tolerate a certain delay. Therefore, for DAPS handover failure events, the handover type should be reported by the UE to distinguish with legacy HO (or CHO). For other information reported from the UE, the legacy information (i.e. previousPCellId, failedPCellId, timeConnFailure, measResult) in UE RLF report can be reused.
Proposal 3: The DAPS HO indicator should be included in the UE RLF report.

2.3 Others
As the agreement for last meeting, RAN3 need to study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO or CHO, from our point of view, we should focus on the information carried on the UE RLF report first and then think about extra optimization on the above two message, because the UE RLF report can be whole contained in the RLF INDICATION and HANDOVER REPORT message, and we need to avoid transmitting repetitive information. 
Proposal 4: Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO or CHO after we have stable consensus on UE RLF report.

In the contribution of the last meeting, some companies analysed the near-to-fail scenarios (i.e. the case that DAPS handover is successful but RLF on the source link happens), in such scenario, the solution should be to enhance the UE successful HO report rather than enhance UE RLF report. We think we should focus on the failure events first and then discuss the near-to-fail scenarios.

For the optimization of conditional PScell change failure events, this is out of the scope this Work Item, and the detailed procedure/message of conditional PScell change is still under discussion on other work item, so we need to postpone the discussion of MRO solutions on conditional PSCell change.
For the optimization of data forwarding procedures, for example HO to wrong cell, if the UE fails to connect to the target cell, the DL data forwarded may be lost and it can’t be fetched by the node where the UE eventually re-establishes the connection. We think it is a mobility enhancement problem and only occurred in corner case, so we prefer to study it with low priority.
Proposal 5: Propose to discuss the following issues with low priority in this WI:
1) Successful Handover report enhanced in DAPS HO and CHO scenarios;

2) MRO for Conditional PSCell Change;

3) Data forwarding optimization in CHO (i.e. HO to a wrong cell);
3 Conclusion
In this paper, we discussed the remaining issues on MRO solutions for Mobility Enhancement scenarios and give our proposals as below:
Proposal 1: The candidate cell list information may be reported by UE or stored by the network, if it is reported by UE, we may need to enhance current RLF report to contain the candidate cell list information, the final decision is up to RAN2.
Proposal 2: Propose to include the following information reported from UE:
1) CHO indicator;
2) Time information to indicate the time elapsed since receiving the CHO configuration until the first CHO execution;

3) If UE has experienced failure twice before performing re-establishment, the UE should report two RLF Reports for two connection failures happened in CHO.
Proposal 3: The DAPS HO indicator should be included in the UE RLF report.
Proposal 4: Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO or CHO after we have stable consensus on UE RLF report.
Proposal 5: Propose to discuss the following issues with low priority in this WI:
1) Successful Handover report enhanced in DAPS HO and CHO scenarios;

2) MRO for Conditional PSCell Change;

3) Data forwarding optimization in CHO (i.e. HO to a wrong cell);
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