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· [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-17 SON/MDT [1] includes the following RAN2-led objectives in the context of MDT. 
· Support of data collection for SON features, including CCO, inter-system inter-RAT energy-saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

In TR 37.816 [2], the successful handover report is introduced the detect any lower issues during a successful handover procedure. The successful handover reporting may be useful in a beam-centric network, where the PDCCH channel can be wider while the PDSCH channel can be much narrower. However, the message exchange should be minimized, i.e., UE indicates the availability of the successful handover report only if lower layer issues are detected during a successful handover. A baseline description is presented in Fig. 1.

                                     [image: A screenshot of a cell phone

Description automatically generated]

				Fig.1 successful handover reporting

This contribution paper considers different aspects of the successful handover reports in different handover schemes, namely, the legacy handover, conditional handover, and DAPS handover.
· Discussion
Before considering the successful handover reporting in different handover schemes, first, we want to present some general aspects of the successful handover reporting. As described in the TR 37.816 [2], if the lower layer issues are detected during a handover procedure the availability of the successful handover report can be indicated in the RRCReconfigurationComplete and upon indication, the target cell can request the successful handover report from the UE. Note that in some scenarios, the network/target cell may be congested and decide not to request a successful handover report from the UE. Thus, for implementing the wide scope of request and response for the successful handover report, we propose the following :
Proposal 1: Addition to the indication of the availability of the successful handover report in the RRCReconfiguratioComplete message, UE can indicate the availability of the successful handover report in RRCSetupComplete, RRCResumeComplete, and RRCRestablishment complete message, if the RPLMN is in the PLMNIdentityList. 
Proposal 2: UE should include the cell identities of the source cell and target cell(s) on which handover was attempted in the successful handover report.
Proposal 3: UE can store up to  number of successful handover entries in a single successful handover report. RAN2 is requested to discuss the appropriate value of .
Proposal 4: UE can clear/discard the successful handover report after 48 hours since the last recorded successful handover entry.   
Next, we want to discuss the measurement reporting in the successful handover report. In TS 37.816 [2], it is discussed that UE can report the latest measurement available measurements in various scenarios. However, when UE reports multiple measurements then there should exist a mechanism to establish the relationship between when measurements were obtained and reported measurements. Thus, to obtain multiple measurements in the successful handover report, and to establish the relation between obtained measurements and when they were obtained, we have the following proposal :
Proposal 5: UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be the execution of RRCReconfiguration, the start of the T310 timer, and others.

Now let’s discuss different handover schemes and discuss potential parameters that can be reported. 
[bookmark: _Ref4532732]2.1  Successful handover reporting in the legacy handover and conditional handovers
In the legacy and conditional handover scheme, the break-before-make scheme is followed, i.e. the connection to the source is broken upon the execution of RRCReconfiguration. Thus, a UE cannot monitor the PDCCH channel and the source cell after it executes the RRCReconfiguration. 
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                              Fig. 2: a general aspect of PDCCH monitoring in legacy and conditional handover 

2.1.1 Parameters reporting in the successful handover report for legacy handover 

As discussed earlier, in the legacy handover, UE can obtain RRM measurements prior to the reception of the RRCReconfiguration message, only. Thus, we have the following proposal for parameters in the successful handover report in the legacy handover report.

Proposal 6: The successful handover report in the legacy handover can contain the following:
· Source cell identity 
· Target cell identity 
· RRM measurements on the source cell and neighboring cells together with network defined event/trigger, if available
· Boolean variable to indicate whether T310 timer was running prior to the reception of RRCReconfiguration, if available 

In legacy handover, the network-defined event/trigger condition for including the latest measurements can be RRCReconfiguration reception. 

2.1.2 Parameters reporting in the successful handover report for conditional handover 

In the conditional handover, there can be scenarios for a successful handover
1. Successful CHO in the first attempt
2. Successful CHO after an initial failure, i.e. UE attempts CHO fails in the beginning but eventually, it is successful

First, we need to discuss whether only 1st or 1st and 2nd both should be considered under successful handover reporting. 

Proposal 7: Both of the scenarios where UE successfully perform CHO in the first attempt, and UE successfully perform CHO after failed CHO, in the beginning, should be considered for successful handover reporting.

Based upon our discussion above and considerations in the RAN#111-e meeting, we should determine which parameters should be included in the successful handover report and how additional information for prior failures should be sent to the network. Our proposition in this matter is that the successful handover report should contain the cell identities of attempted failed CHO. For additional information to determine the cause of failed CHO during a successful CHO, we should include the RLF report within a container, i.e. include the RLF report within a container in the successful CHO report if the type of handover is set as CHO. Thus, a successful handover report for CHO can contain the following information:

Proposal 8: The successful handover report in the conditional handover can contain the following:
· Source cell identity 
· Target cell identity(s) 
· If scenario 2 discussed above happens, then include the RLF-report in a container, if available
· RRM measurements on the source and neighboring/candidate cells together with network defined event/trigger, if available  
· Boolean variable to indicate whether T310 timer was running prior to the execution of RRCReconfiguration, if available  

In conditional handover, the network-defined event/trigger condition for including the latest measurements can be RRCReconfiguration execution, the start of T310 timer (if T310 timer starts after reception of RRCReconfiguration but prior to the execution of RRCReconfiguration). 

2.2  Successful handover reporting in the DAPS handover
In the DAPS HO, the make-before-break scheme is adopted, i.e. the connection to the source cell is maintained even after the execution of RRCReconfiguration. Fig. 3 presents a general aspect of PDCCH monitoring where the UE can keep monitoring the PDCCH channel during the entire handover procedure. As in the DAPS-HO can keep monitoring the PDCC channel during the handover procedure, UE can include the measurement results prior to network defined events/triggers. 

                                                [image: ]
                                 Fig. 3: a general aspect of PDCCH monitoring in DAPS handover 

In another scenario, there may exist a successful handover scenario in the DAPS HO, where RLF happens at the source cell prior to the source release. To determine the cause of RLF failure at the source cell in this scenario of successful handover, UE should include the RLF report within the successful handover report in a container, if available. Therefore, in the DAPS-HO scenarios, we have the following proposals:

Proposal 9: The successful handover report in the DAPS handover can contain the following:
· Source cell identity 
· Target cell identity
· If RLF is detected to the source cell prior to the source release, include the RLF-report in a container, if available
· RRM measurements on the source and neighboring cells together with network defined event/trigger, if available  
· Boolean variable to indicate whether T310 timer was started during the handover procedure, if available  

In the DAPS HO, the network-defined event/trigger condition for including the latest measurements can be the reception of RRCREconfiguration, the start of the T310 timer, the stopping of the T310 timer, RRCReconfigurationComplete, and others. 
· Conclusion 
Proposal 1: Addition to the indication of the availability of the successful handover report in the RRCReconfiguratioComplete message, UE can indicate the availability of the successful handover report in RRCSetupComplete, RRCResumeComplete, and RRCRestablishment complete message, if the RPLMN is in the PLMNIdentityList. 
Proposal 2: UE should include the cell identities of the source cell and target cell(s) on which handover was attempted in the successful handover report.
Proposal 3: UE can store up to  number of successful handover entries in a single successful handover report. RAN2 is requested to discuss the appropriate value of .
Proposal 4: UE can clear/discard the successful handover report after 48 hours since the last recorded successful handover entry.   
Proposal 5: UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be the execution of RRCReconfiguration, the start of the T310 timer, and others.
Proposal 6: The successful handover report in the legacy handover can contain the following:
· Source cell identity 
· Target cell identity 
· RRM measurements on the source cell and neighboring cells together with network defined event/trigger, if available
· Boolean variable to indicate whether T310 timer was running prior to the reception of RRCReconfiguration, if available 
Proposal 7: Both of the scenarios where UE successfully perform CHO in the first attempt, and UE successfully perform CHO after failed CHO, in the beginning, should be considered for successful handover reporting.
Proposal 8: The successful handover report in the conditional handover can contain the following:
· Source cell identity 
· Target cell identity(s) 
· If scenario 2 discussed above happens, then include the RLF-report in a container, if available
· RRM measurements on the source and neighboring/candidate cells together with network defined event/trigger, if available  
· Boolean variable to indicate whether T310 timer was running prior to the execution of RRCReconfiguration, if available  
Proposal 9: The successful handover report in the DAPS handover can contain the following:
· Source cell identity 
· Target cell identity
· If RLF is detected to the source cell prior to the source release, include the RLF-report in a container, if available
· RRM measurements on the source and neighboring cells together with network defined event/trigger, if available  
· Boolean variable to indicate whether T310 timer was started during the handover procedure, if available  
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