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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The SID objectives for enhancements of AIML for NG-RAN (RP-240323) lists a number of Rel-18 leftover candidates for normative work:
· Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
[bookmark: _Hlk162851645]-   Mobility optimization for NR-DC
-   Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 
-   Energy Saving enhancements, e.g., Energy Cost Prediction
-   Continuous MDT collection targeting the same UE across RRC states
-   Multi-hop UE trajectory across gNBs
In this contribution, we initiate a discussion related to Mobility optimization for NR-DC.
2. Discussion
In Rel-18, basic support for AI/ML based Mobility Optimization has been specified and as agreed in the SID objectives, RAN3 should study how to extend this support to NR-DC as well. Some of the opportunities offered by AI/ML based Mobility Optimization in case of dual connectivity were already discussed during the SI in rel-17 and captured in TR 37.817. For example, it was discussed that before triggering the addition of a secondary gNB or triggering an SN change, a gNB could use information (feedback) received in the past from the gNB to evaluate the best gNB to select as SN and successfully complete the SN Addition or SN Change procedures.
The Data Collection Reporting Initiation and the corresponding Data Collection Reporting procedures allow, for example, a gNB1 to retrieve measured performance for a UE collected by a gNB2. In the AI/ML based Mobility Optimization use case considered in rel-18, the gNB1 is the source gNB and the gNB2 is the target gNB. It is straightforward to reuse the same mechanism if the gNB1 is the MN and the gNB2 is the SN, as in the figure below. In the proposed example, we can think that the MN requests information to the SN, e.g., performance of a UE. The SN provides the information which can be used as feedback or as inputs for an AI/ML model that infers actions related to mobility for NR-DC, e.g., when to trigger the next SN Change.
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As we know, the Data Collection Reporting Initiation and the Data Collection Reporting procedures allows to collect data at UE level, but also data at cell level (e.g., Predicted Number of active users, or Predicted Number of PRBs) and node level (measured Energy Cost). 
Let’s consider again the scenario of a UE in NR-DC. The MN, in addition to requesting UE performance from the SN, can also request some of the information already specified in the Data Collection Reporting to other gNBs, and also this information can be used by an AI/ML model to infer the optimal candidate gNB/cell for the SN change. 
The reuse of the same procedures can be beneficial also when a gNB serving a UE in single connectivity has to decide if one of its neighbor gNBs is to be added as SN and one of its cells has to be selected as PSCell. The situation is illustrated in the figure below. In this case, the gNB1 can request to gNB2 prediction which can be use by an AI/ML model to support the decision to initiate an SN Addition towards gNB2.
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From all the examples provided, it appears quite clearly that the existing Data Collection Reporting Initiation and Data Collection Reporting procedures are good tools that can support AI/ML based Mobility Optimization for NR-DC, therefore we propose to reuse both procedures for this use case.

Proposal 1: Reuse the existing Data Collection Reporting Initiation and Data Collection Reporting procedures for Mobility Optimization in NR-DC.

To provide better support for Mobility Optimization in NR-DC, we think that the Data Collection Reporting Initiation and Data Collection Reporting procedures specified in rel.18 can be extended. Considering that NR-DC involves UE-associated procedures (SN Addition, SN Change, etc.), we think AI/ML models can assist, for example, to take decisions on whether a certain gNB should be added to NR-DC as SN and a given cell shall be added as PSCell, or whether the SN/PSCell is to be removed and possibly changed with another one. It would be good, e.g., to know, before a certain cell is used as PSCell, which performance the UE can achieve if served by this cell in the target SN. So, we think it is a natural step to discuss the introduction of UE performance predictions as a possible new metrics to support this use case. If both UE performance measurements and UE performance predictions can be collected, this can be beneficial in a number of mobility scenarios for NR-DC. For example:
· For SN Addition or Conditional SN Addition: the UE is initially in single connectivity, and the serving gNB1 (potential MN) wants to evaluate which one of a PSCell in gNB2 or a PSCell in gNB3 will be the best candidate PSCell and SN at a certain point in time. gNB1 sends a request to both gNB2 and gNB3 where it asks to provide predictions of various metrics, including predicted UE performance for the candidate PSCell in gNB2 and the candidate PSCell in gNB3. The data are used by an AI/ML model which supports the gNB1 in the decision to initiate an SN Addition towards gNB2 (or gNB3). After SN addition, the MN also collects feedback (including measured UE performance) to judge whether the choice was appropriate or not.
· For SN Change, or Conditional SN Change: the UE is in NR-DC and the MN wants to evaluate when it is appropriate to initiate an SN Change. The MN requests UE performance and other metrics for potential target PSCells of the current SN but also for other potential target PSCells of other (potential) candidate SNs. For a candidate SN, requested UE performance can only be predictions. The data can be used by an AI/ML model to assist the MN in the decision to initiate an SN Change towards one of the candidates SN and for one of the candidate target PSCell. After SN Change, the MN also collects feedback (including measured UE performance) to judge whether the choice was appropriate or not.

The collection of predicted UE performance looks beneficial for an AIML based mobility optimization in NR-DC, so we propose RAN3 to consider adding its support for the request and the report of this data.
Proposal 2: To support Mobility Optimization in NR-DC, add support for requesting and reporting of UE performance prediction.
Another extension to the Data collection Reporting Initiation and Data Collection Reporting procedures that could be beneficial for the AI/ML based NR-DC use case consists of enhancements to the non-UE Associated metrics that can be requested and reported via such procedures.
One example of such non-UE associated metrics is the propagation delay over the F1 interface that could affect a potential target SN/PSCell. Such latency is often the largest delay component in the traffic propagation delay over an NR-DC leg and it is mainly depending on the transport network performance. It is known that NR-DC configurations do not deliver a good performance if the traffic propagation delay between the two legs of the NR-DC configuration is unbalanced (i.e. very different delays between the MSG and SCG branches and/or very high delays on both branches). It is therefore very useful for a source gNB to understand what is the F1 propagation delay for potential SNs/PSCells to discard those target SN/PSCells that are affected by poor propagation delays 
Proposal 3: To support Mobility Optimization in NR-DC, add support for requesting and reporting of non-UE associated metrics such as the F1 propagation delay for a potential SN/PSCell.
[bookmark: _Toc423020296][bookmark: _Toc423019950][bookmark: _Toc423020279]3. Conclusion
Based on the discussion in this paper, we make the following proposals.
Proposal 1: Reuse the existing Data Collection Reporting Initiation and Data Collection Reporting procedures for Mobility Optimization in NR-DC.
Proposal 2: To support Mobility Optimization in NR-DC, add support for requesting and reporting of UE performance prediction.
Proposal 2: To support Mobility Optimization in NR-DC, add support for requesting and reporting of UE performance prediction.
A TP to TR 38.743 based on the above proposals can be found in R3-242076. 
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