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1 Introduction
In the last RAN #88e meeting, the WI regarding enhancement of data collection for SON/MDT in NR and EN-DC was approved. Specifically, the WI objectives related to SON are indicated as follows: 
Some of the SON features, e.g., successful handover report, UE history information in EN-DC, MRO for SN change failure, are not touched in the last RAN2 #112e meeting. In this contribution, we would like to address our views on these features.
2 Discussion
2.1 Successful handover report
An LS [1] regarding RAN3 agreements on successful handover report was sent to RAN2 during last RAN3 #109e meeting, informing that suggestions on parameters to be included in the successful handover report and the example triggering conditions have been agreed by RAN3 and captured in TR 37.816, section 5.3.2.5. 
In our opinion, there are two reasons to introduce successful handover report. Firstly, UE might be still encountered with radio problem before handover procedure and/or RACH problem in the handover procedure, even the legacy handover is successfully completed at last. With the successful handover report, network could further optimize UE handover experience. Secondly, UE might be configured with CHO or DAPS. In such cases, successful handover report could help network optimize the CHO/DAPS handover related configuration, e.g., CHO execution conditions, number of CHO candidate cells, reserved resources, the moment of transmission of DAPS HO command, to avoid transmission problem towards the source cell in the DAPS HO procedure, etc.  However, we think another optimization aspect, BFD detected upon a successful handover event should be excluded from consideration. It is a common case that the narrow beam which is proper for performing UE handover towards target gNB no longer works well after handover is completed. In such cases, UE should perform BFR.
Observation 1: successful handover report could help network optimize handover related configuration in two aspects:
· Reduction of the radio problem before handover procedure and/or RACH problem in the handover procedure

· Optimization of the CHO/DAPS handover related configuration
Observation 2: successful handover report could not help network reduce the number of BFD detected upon a successful handover event, since it is a common case that the narrow beam which is proper for performing UE handover towards target gNB no longer works well after handover is completed.
Next, we will present our opinion in detail. Primarily, suppose UE connection with the source cell is already weak (UL transmission is more likely due to coverage imbalance) before reception of the handover command from the source cell, the user-plane data transmission might be suspended unwillingly. In such cases, the source gNB shall transmit the HO command earlier. To help network optimize the moment of transmission of HO command, UE could add a flag indicating being encountered with radio problem towards the source cell prior to HO triggering in the successful handover report. Secondly, RACH related information should also be included in the successful handover report to help network to find out if any RACH problem emerges during the RACH procedure towards the target cell. For instance, if the RSRP of all beams configured with dedicated RACH resource, when performing RACH, are lower than the configured rsrp-ThresholdSSB, UE might need to select another beam for which RSRP is higher than the threshold for performing CBRA, which is resource wasty and time-inefficient. Thirdly, As already mentioned in our accompany paper, even though UE performs the legacy HO at last, UE might still have been configured with CHO resources already. The reason why CHO is not applied in practice could be the execution threshold being set higher than necessary. In such cases, CHO related information consisting of the candidate cells IDs, configured triggering event(s) and corresponding execution threshold should be included in successful handover also. Last but not least, for DAPS HO, during the HO procedure, the UE might be encountered with radio problem towards the source cell, which implies that DAPS HO might be implemented later than necessary. In all, we propose RAN2 to agree that following information should be considered to be included in the successful handover report:

· a flag indicating being encountered with radio problem towards the source cell prior to HO triggering and RLF related information.
· RACH related information
· CHO related information consisting of the candidate cells IDs, configured triggering event(s) and corresponding execution threshold.
· a flag indicating that UE being encountered with radio problem towards the source cell during DAPS HO procedure

Proposal 1: RAN2 to agree that following information should be included in the successful handover report:

·   a flag indicating that UE being encountered with radio problem towards the source cell prior to HO triggering and RLF related information
·   RACH related information during handover
·   CHO related information consisting of the candidate cells IDs, configured triggering event(s) and corresponding execution threshold(s)
·   a flag indicating that UE being encountered with radio problem towards the source cell during DAPS HO procedure

Also, we agree that successful handover report should be generated only under certain conditions, in order to reduce the burden of UE. The agreed condition should reflect the reason why successful handover report is introduced, e.g., UE being encountered with radio problem towards the source cell prior to HO triggering, RACH delay during handover procedure and CHO/DPAS related problem.

Proposal 2: RAN2 to agree that certain conditions for compiling successful handover report should be standardized, to reduce UE power and storage burden. Following conditions should be considered:

·    radio problem towards the source cell prior to HO triggering
·    RACH delay during handover procedure
·    CHO/DAPS related problem, candidate cells with bad measurement results in practice were configured, UL transmission problem towards source cell during DAPS HO, etc.
2.2 UE history information in EN-DC
According to TS 36.331, mobility history information of PCell for LTE was introduced in R12 and consists of VisitedCellInfoList IE which is indicated as follows：
VisitedCellInfoList information element

-- ASN1START

VisitedCellInfoList-r12 ::=
SEQUENCE (SIZE (1..maxCellHistory-r12)) OF VisitedCellInfo-r12

VisitedCellInfo-r12 ::=



SEQUENCE {


visitedCellId-r12




CHOICE {



cellGlobalId-r12





CellGlobalIdEUTRA,



pci-arfcn-r12






SEQUENCE {




physCellId-r12






PhysCellId,




carrierFreq-r12






ARFCN-ValueEUTRA-r9


}


}















OPTIONAL,


timeSpent-r12





INTEGER (0..4095),


...

}

-- ASN1STOP

Obviously, from the VisitedCellInfoList IE, the network could derive the speed of UE. If UE is in the state of high moving speed, the network could avoid handover UE to a micro cell to avoid overwhelming number of handovers. On the other hand, if UE is in the state of low moving speed, the network could choose handover UE to a small cell for potentially better UE throughput experience. Note that the mobility history information could be conveyed to the target eNB from the source eNB in the handover Request message for the convenience of target eNB to make the subsequent handover policy.

Observation 2: UE mobility history information of PCell could aid the network for making better handover policy.
For EN-DC case, since PSCell/SN change could be initiated by SN itself, to choose a more proper PSCell/SN for EN-DC implementation, the UE mobility speed related information, especially in terms of PSCell change information, should be known by SN as well.  However, we doubt the information usefulness to the MN since MN could derive the UE mobility state from PCell mobility history information solely. The mobility information of PSCell change to be transmitted via SRB3 or in the container transmitted towards SN is proposed.
Proposal 3: RAN2 to agree that the mobility information of PSCell change to be transmitted via SRB3 or in a container transmitted towards SN.
3 Conclusion

In this paper, following observations and proposals have been presented:

Observation 1: successful handover report could help network optimize handover related configuration in two aspects:

· Reduction of the radio problem before handover procedure and/or RACH problem in the handover procedure

· Optimization of the CHO/DAPS handover related configuration
Observation 2: successful handover report could not help network reduce the number of BFD detected upon a successful handover event, since it is a common case that the narrow beam which is proper for performing UE handover towards target gNB no longer works well after handover is completed.
Proposal 1: RAN2 to agree that following information should be included in the successful handover report:

· a flag indicating that UE being encountered with radio problem towards the source cell prior to HO triggering and RLF related information
· RACH related information during handover
· CHO related information consisting of the candidate cells IDs, configured triggering event(s) and corresponding execution threshold(s)
· a flag indicating that UE being encountered with radio problem towards the source cell during DAPS HO procedure
Proposal 2: RAN2 to agree that certain conditions for compiling successful handover report should be standardized, to reduce UE power and storage burden. Following conditions should be considered:

· radio problem towards the source cell prior to HO triggering
·  RACH delay during handover procedure and 
· CHO/DAPS related problem, candidate cells with bad measurement results in practice were configured, UL transmission problem towards source cell during DAPS HO, etc.
Proposal 3: RAN2 to agree that the mobility information of PSCell change to be transmitted via SRB3 or in a container transmitted towards SN.
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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 Optimization enhancements) [RAN3, RAN2] 


Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 


Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]























