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1 Introduction

RAN#102 has agreed the SI to further investigate the new AI/ML based use cases and identify the enhancement to support AI/ML functionality in NG-RAN as RP-234054.
There are three RAN3 related objectives:

· Study two new AI/ML based use cases, i.e., Network Slicing and CCO, with existing NG-RAN interfaces and architecture (including non-split architecture and split architecture). 
· Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
-   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
Note: RAN3 should take the Rel-18 discussions into account.
In the paper we discuss the potential interface impact for AI/ML for mobility in NR-DC cases. 

2 Discussion
In R18, AI/ML for mobility in single-connectivity is specified, where the main enhancement include:
· Resource status prediction

· UE trajectory prediction

· UE performance collection

· UE trajectory collection

NR-DC effectively improves the transmission rate and reliability. The dimensionality and complexity of the mobility in DC cases is much higher than that of the single connectivity. Improper decision can not bring the benefit, while the signaling between the nodes dramatically improves. In addition, the unsuitable DC initiating will downgrade the network performance and user experience.
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Figure 1: AI/ML for mobility in DC case
For the NR-DC cases, it is better for source MN and source SN to get the resource status from the neighbours. And the source nodes (MN or SN) can set the mobility decision such as target cell selection based on the predicted resource status. Similar as the single-connectivity, if the predicted resource status for one cell is high, the source MN or SN may not select this cell as the handover target to avoid the UE performance downgrading due to heavy load. For the procedure, as the R18 defined procedure is the non-UE associated for peer-node, it can be re-used directly between the source MN or SN with the neighbour nodes. 
Proposal 1: 
The existing procedure can be re-used for NR-DC case to get the predicted resource status from neighbour nodes.
Regarding to the UE trajectory prediction, R18 defines the mechanism for single-connectivity that the source node can send the predicted trajectory to the target node for target node to make the further mobility decision. In NR-DC cases, the SN may have no sufficient information to UE trajectory prediction. The SN change without inter-MN handover maybe happen. In such case, the time for UE to stay in a SN is short, so that the collected information from UE is not enough to do the prediction, such as the no necessary input data for the AI/ML to generate the predicted trajectory. The other case is that the SN has no AI/ML capability. It can not assume the all nodes in the network are equipped with AI/ML function with the reason that AI/ML model requires the high computation power comparing with the normal communication. The inter-SN change can take the UE trajectory prediction as the reference information to set the mobility decision. To overcome the above situation, it is better for source MN to provide the UE trajectory information to the source SN to assist source SN to set SN initiated SN change decision.
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Figure 2: UE trajectory prediction in DC case
Proposal 2: 
Source MN provides the UE trajectory prediction information to the source SN to assist source SN to set SN initiated SN change decision.
For CPAC cases, the existing mechanism supports the coordination between initiating node and candidate SN to do the target cell selection. In details, the initiating node (source MN or source SN) provides the recommended target cells, and the candidate SN to make the final decision about the target cell within the scope of recommended cells. The information for candidate SN is the current measurement result. But CPAC is a kind of conditional handover, so the actual handover time maybe is not closed to the time for SN addition related message exchange in XnAP interface. The current measurement based solution can not choose the proper cells for the UE to do such conditional handover. AI/ML is a tool to provide the prediction. If the candidate SN can get the predicted measurement result, it can set the suitable target cells. For example, the current measurement result of the UE of cell 1 is better than that of cell 2. The UE may change the mobility direction soon such as in the underground whose the route is pre-defined. After the mobility direction change, the measurement result for cell 2 will be much better than the cell 1. In the existing current-status based solution, the candidate SN may choose the cell 1 as the candidate target SN. From the proactive sight, it is better to choose cell 2 as the target cell. So it is better to provide the predicted measurement result to the candidate SN to assist target cell selection in CPAC.
Proposal 3: 
It is better to provide the predicted measurement result to the candidate SN to assist target cell selection in CPAC.
The candidate SN can not get the UE related information expect for that in the SN Addition Request message, so the UE related information in candidate SN is quite limited. It is not valid for candidate SN to do the measurement result prediction. There are two possible nodes to the prediction:
· Option1: Initiating node to do the prediction

· Option2: MN to do the prediction
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Figure 3: UE measurement result prediction in DC case (SN initiated with option 1)
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Figure 4: UE measurement result prediction in DC case (SN initiated with option 2)
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Figure 5: UE measurement result prediction in DC case (MN initiated with option1 and option 2)

No matter initiating node or the MN has the measurement report from the UE and set the mobility decision based on that. Two options are works. 
Proposal 4: 
Propose RAN3 to discuss which node to do the measurement result prediction based on the two options:

· Initiating node to do the prediction

· MN to do the prediction
For the UE performance collection, it depends on what kind of information is agreed to be supported in DC cases. Similarly, if the exchange of predicted UE trajectory information is agreed to be supported in DC case, UE trajectory collection in DC case can be further discussed.
3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Proposal 1: 
The existing procedure can be re-used for NR-DC case to get the predicted resource status from neighbour nodes.
Proposal 2: 
Source MN provides the UE trajectory prediction information to the source SN to assist source SN to set SN initiated SN change decision.
Proposal 3: 
It is better to provide the predicted measurement result to the candidate SN to assist target cell selection in CPAC.
Proposal 4: 
Propose RAN3 to discuss which node to do the measurement result prediction based on the two options:

· Initiating node to do the prediction

· MN to do the prediction
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5 Text proposal to TR 38.743
5.1
Mobility optimization for NR-DC
NR-DC effectively improves the transmission rate and reliability. The dimensionality and complexity of the mobility in DC cases is much higher than that of the single connectivity. Improper decision can not bring the benefit, while the signaling between the nodes dramatically improves. In addition, the unsuitable DC initiating will downgrade the network performance and user experience.
AI/ML is used to assist the mobility decision setting via trajectory prediction and measurement result prediction.
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