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Introduction
In RAN3#101bis several Self Organizing Network (SON) functions were discussed as part of the RAN centric data collection and utilization SI and some of the SON functions were also prioritised as candidates to be studied. One of the SON functions agreed to be studied is mobility robustness optimization (MRO). In the companion contribution [1] we argued that while the concept of reporting information related to a radio link failure can be taken from LTE as a baseline for handover failure cases, reporting information after a successful handover can be also beneficial to enhance the mobility robustness.
In this contribution, we discuss the new aspects related to reporting information after a successful handover and how this can be beneficial to enhance the mobility robustness. In fact, having a successful handover does not necessarily mean an optimal performance at lower layers as NR is expected to operate at FR2, where the reference signals intrinsically have sharper channel degradations and links are subject to failure more frequently compared to the low bands used in legacy LTE systems.
[bookmark: _Ref178064866]Discussion
Measurement reporting upon handover execution
[bookmark: _Hlk499387230]In the following, we discuss the possibility of reporting the beam level measurements upon a successful handover. This can be useful to configure the target beams in a more efficient way or to configure beam monitoring at source RAN node, enhancing the performance of CFRA procedure during HO procedure. 
In NR, as in LTE, target may also benefit in knowing previously performed measurements configured by source node. And, it has been agreed in RAN2#99 Berlin that the source can send both cell and beam measurements in HandoverPreparationInformation, as part of the RRM config.
[bookmark: _Toc426112][bookmark: _Toc1030531]In NR, as in LTE, the source RAN node can provide beam and cell measurements information to target RAN node as part of RRM-config in Handover Preparation Information.

The main purpose of the cell measurements is to enable the target to possibly setup DC and/or CA, while beam measurements can be used in target to allocate contention free resources per beam or optimize handover decisions (e.g. by prioritizing cells with more stable beams). In addition, these beam measurements could also be used by target as input for the beam management configuration(s) to be provided to the UE e.g. to limit the amount of L1 beam reporting after the handover, a limited amount of CSI-RS resources are configured, and QCL with a subset of SSBs.
However, while previously performed cell measurements can be considered stable from the handover preparation until the handover execution, it has been acknowledged that beam measurements might not i.e. the best beams at the moment the UE sends the first measurement reports (that may trigger a handover) may be different to those at the time the UE finally receives the handover command due to the UE mobility. And, for that reason, a RACH fallback mechanism has been agreed where the UE can use common resources when beam selection upon handovers lead to a beam that does not have contention free resources associated. 
[bookmark: _Toc426113][bookmark: _Toc1030532]In NR, best beams of target cell may change from the time the target receives the HO preparation to the time the UE performs HO execution. Hence, a RACH fallback mechanism was agreed in RAN2.
When that RACH fallback is used, the UE most likely has updated beam measurements and, it could be the case that beam management configurations provided in the handover command, possibly based on previous measurements, might not be the most optimized one. Hence, it seems natural to say that the target could benefit from beam measurements performed between the time the UE has sent the last measurement report until the time it has performed a handover execution. One aspect to note is that random access has a beam selection component i.e. upon receiving the preamble during RACH access (as part of HO execution), the network knows which DL beam has been selected by the UE. And, thanks to the agreed absolute threshold, the network also knows that its beam quality shall be above the configured threshold. Hence, to a certain extent, upon handover execution the target cell obtains an update beam measurement information in the sense that it knows at least one suitable beam to send the Random Access Response (RAR) and to estimate whether its previously provided beam management configuration is optimal or not. 
While that beam information is sufficient to enable the network to send the RAR in a suitable DL beam, so the UE can complete the handover, that might not be sufficient to enable the target to confirm whether the beam management configuration, provided in the HO command, is still optimized or not. 

[bookmark: _Toc426114][bookmark: _Toc1030533][bookmark: _Hlk4611706]In NR, the target can benefit of knowing updated beam measurements performed between the time the UE has send the last measurement report until the time the UE has performed a handover execution. 
[bookmark: _Toc426115][bookmark: _Toc1030534]In NR, random access provides the target with some beam measurement information provided by the UE, thanks to the preamble being mapped to a DL beam, which is chosen only if the beam signal is above a pre-set threshold.

One approach to address these issues is to introduce a UE measurement report associated to a successful HO event. For ease of reference, in the following we shall refer to this report as Successful HO Report.  The successful HO report may comprise beam measurements associated to the target cell, collected after the last measurement report preceding reception of HO command, as well as other information concerning a successful handover executed toward to the target cell. 
Consider introducing a UE measurement report associated to a successful handover for enhancing MRO.
Information in the successful HO report could consist of beam measurements associated to the target cell and information concerning the executed (successful) handover upon handover execution when accessing the target cell.

The successful HO report should be sent from the UE to the target NG-RAN node. The target NG-RAN node could then use it to decide whether the beam management configuration provided in the handover command is still suitable or whether that needs to be re-configured. To reduce the number of successful HO report to the cases wherein the UE finds itself in a near-RLF condition after a successful HO event, the source NG-RAN node could configure the UE with a triggering condition to be met for the UE to prepare and transmit a successful HO report. 

The successful HO report could be sent from the UE to the target upon a successful handover execution using existing reporting mechanisms.
The source NG-RAN node could configure the UE with a triggering condition to be met for the UE to prepare and transmit a successful HO report.

The measurements and information contained in the successful HO report could be beneficial also for the source NG-RAN node that initiated the HO event to prevent link failure in the future handover events. Therefore, the target NG-RAN node could forward the successful HO report to the source NR-RAN node to indicate issues associated with a successful handover event. Given the information about the successful handovers, the source NG-RAN node can identify near-RLF cases to assess handover triggering conditions and prevent such conditions to happen in future handover events. The near RLF cases may be classified as too early handover (problems associated to the target cell being too weak at the time of handover), too late handover (problems associated to the source cell being too weak at the time of handover) and handover to the wrong cell (problems associated to a different cell than the target cell was a better target cell alternative.
It would be beneficial to forward the successful HO report from the target NG-RAN node to the source NG-RAN node of the HO event to prevent near-RLF events.

Relevant information associated to successful HO 
Broadly speaking, the successful HO report may comprise beam measurements associated to the target cell, collected after the last measurement report preceding reception of HO command, as well as other information concerning a successful handover executed toward to the target cell. 
For instamce, upon a successful HO execution, the UE could collect measurments associated to the best beams of the target cell after the HO, e.g., SSB or CSI-RS beams. This infomartion could be beneficial to both the source NG-RAN node  and the target NG-RAN node. The source NG-RAN node could in fact learn whether the best beams measured after the successful HO execution differ from the best beams measured when the UE sends the first measurement reports that have triggered the handover event. The target NG-RAN node, on the other hand, could learn whether the beam management configuration provided in the handover command is still suitable or whether that needs to be re-configured.
The beam measurements could be complemented with an indication of the beam identify where the RACH access succeeded. However, for optimizing the RACH configuration prior to an HO, it would additionally be beneficial to report the identities of the beams where RACH access was attempted as well as the number of attempts that the UE made in each RACH access for each RACH access attempted. This information would, for instance, enable the source NG-RAN node to estimate the transmission power used by the UE for each RACH access and could possibly be used to optimize the RACH configuration for future HO events.
Additionally, the UE could report near-RLF information such as RLF related timers (e.g., the T310 timer and T312 timer) indicating that the UE is in near-RLF condition. This information can be useful for the source NG-RAN node to optimize the measurement report triggering events (e.g., A3 event) in such a way that UE receives the mobility control parameters in a proper time. Another relevant information that could be reported is RLC retransmission counter, which indicates a possible issue in the uplink transmission, although the handover successfully happens before reaching the maximum RLC retransmission counter.
The UE could additionally log the measurement related to the beam failure detection (BFD) procedure on the serving cell before receiving the handover command. In some cases, the same or even different resources (as the RLM resources) may be configured for BFD purpose. For instance, the beam failure detection indications (e.g., Qin and Qout indications) can be reported in successful handover if the value of the corresponding counters is greater than 0. Moreover, the UE could report the measurement of the reference signals used for RLM or BFD purpose in terms of RSRP, RSRQ, SINR, etc.

[bookmark: _Toc1030537]The  successful HO report may comprise beam measurements associated to the target cell, collected after the last measurement report preceding reception of HO command, as well as other information concerning a successful handover executed toward to the target cell. 

Therefore, we would like to propose to agree to the Text Proposal to TR 37.816 on successful HO report in [2]
Agree on the TP TR 37.816 on successful HO report for MRO in [2].
Conclusion
In section 2 we made the following observations:
1. In NR, as in LTE, the source RAN node can provide beam and cell measurements information to target RAN node as part of RRM-config in Handover Preparation Information.
In NR, best beams of target cell may change from the time the target receives the HO preparation to the time the UE performs HO execution. Hence, a RACH fallback mechanism was agreed in RAN2.
In NR, the target can benefit of knowing updated beam measurements performed between the time the UE has send the last measurement report until the time the UE has performed a handover execution. 
In NR, random access provides the target with some beam measurement information provided by the UE, thanks to the preamble being mapped to a DL beam, which is chosen only if the beam signal is above a pre-set threshold.

Based on the discussion in section 2 we propose the following:

1. Consider introducing a UE measurement report associated to a successful handover for enhancing MRO.
Information in the successful HO report could consist of beam measurements associated to the target cell and information concerning the executed (successful) handover upon handover execution when accessing the target cell.
The successful HO report could be provided by the UE to the target upon a successful handover using existing reporting mechanisms.
The source NG-RAN node could configure the UE with a triggering condition to be met for the UE to transmit a successful HO report.
It would be beneficial to forward the successful HO report from the target NG-RAN node to the source NG-RAN node of the HO event to prevent near-RLF events.
The  successful HO report may comprise beam measurements associated to the target cell, collected after the last measurement report preceding reception of HO command, as well as other information concerning a successful handover executed toward to the target cell. 
Agree on the TP TR 37.816 on successful HO report for MRO in [2].
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