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1
Introduction

The use and semantics of the UE trajectory prediction for AI/ML was discussed during RAN3#117-e, and the following agreement was captured
Predicted cell-granularity UE trajectory can be exchanged over Xn for AI/ML based mobility optimization.

Some open issues were also captured:

Other granularity of UE trajectory, and how UE trajectory computation and representation over Xn needs to be further discussed.

Details of the solution how to transfer predicted UE trajectory over Xn interface can be discussed further, e.g., whether to reuse the existing message and whether to transfer in requested way or not.

This paper aims at discussing the next steps related to standard impact of the above agreement, and at further discussing the open issues listed above.
2
Discussion

2.1 Predicted cell-granularity UE trajectory
Looking at existing features over Xn, one can see that cell-granularity UE trajectory is already exchanged in UE History Information. This list of PCell IDs and PSCells IDs represents the past cell trajectory of a UE, as a list of cells the UE was connected to.
Observation 1: Cell-granularity UE trajectory is already exchanged in UHI, for past trajectory
The predicted UE trajectory, as presented by many companies during previous meeting, would help NG-RAN nodes in mobility decisions e.g. get more information to prepare future handovers. This is another commonality shared with UHI, which is mainly used for mobility e.g. ping-pong avoidance. A possible summary would therefore be that UHI is the past trajectory of a UE, whether the predicted UE trajectory would be the future trajectory of a UE at cell level. Looking at all these similarities, it is proposed to take UHI as baseline when defining the predicted cell-granularity UE trajectory.
Proposal 1: For predicted cell-granularity UE trajectory, take UHI as baseline

Handover decisions are taken on a UE bases, mainly for coverage reasons, and based on UE measurements and capabilities. These parameters being different for different UEs, it is logical to conclude that the predicted cell-granularity UE trajectory is associated to a given UE, as for UHI. It is therefore proposed that UE-associated signalling is used to signal Cell Trajectory Prediction.
Proposal 2: Cell Trajectory Prediction is signalled via UE-associated signalling

If the goal of the predicted cell-granularity UE trajectory is to give more information to the source and target nodes to optimize mobility, and if UE-associated signalling is used, the next logical conclusion would be to reuse the Handover Request message, like with UHI signalling. 
Proposal 3: Cell Trajectory Prediction is signalled in Handover Request message
The remaining question is how will the Cell Trajectory Prediction IE look like. If we again look at UHI, the simplest way to represent a cell level trajectory is to use a list of predicted cell IDs, in chronological order.
Proposal 4: Cell Trajectory Prediction is signalled as a list of predicted cell IDs the UE will connect to, in chronological order
2.2 Other granularities
Some other granularities for UE trajectory prediction were discussed during RAN3#117-e. It includes:
· Geographical location

· Beam-level

Let’s start with geographical location. First, this is sensitive information, which cannot be shared without important security and privacy assessments.
Observation 2: Geographical location is a very sensitive information

Secondly, it is impossible to correlate geographical location and coverage. Let’s remind us that the purpose of the UE trajectory prediction is to optimize mobility between two neighbor cells, or between two cell edges. The border between these two cells is represented by the well-known concept of cell coverage. But there is no relationship between geographical location and cell coverage, due to the very nature of radio propagation. For example, two very close locations (e.g. two sides of a door, one inside the building, the other outside) can be served by two different cells, because radio propagation does not allow the outdoor cell to serve UEs inside the building. While the other side of the street, which may be far away from this location, is served by the same outdoor cell. Therefore, it is very complex to use geographical location to perform cellular mobility.
Observation 3: It is very complex to use geographical location to perform cellular mobility
And finally, geographical location of UEs is not always known at gNB because of e.g.:

·  the sensitivity of this information
· gNB capabilities
· signalling overhead
· energy consumption overhead for both UE and network

· etc…
Therefore, geographical location of all UEs at different points in time puts a stringent requirement on both UE and network

Observation 4: Geographical location of all UEs at different points in time puts a stringent requirement on both UE and network
Proposal 5: RAN3 will not focus on Predicted UE trajectory based on geographical location 

With respect to beam-level granularity, it looks like an interesting addition to the cell-granularity. However, it is not clear whether such granularity could provide real gain to the UE trajectory prediction information. For example, not all beams of a neighbour cell may be visible to the source cell. On the other side, the complexity of a beam level trajectory prediction is quite high. Hence more discussions and justifications are needed concerning this concept.
Proposal 6: Predicted beam-granularity UE trajectory needs further discussions and justification
3
Conclusion
UE trajectory prediction exchange between network nodes was discussed and the following observations and proposals were made:

Observation 1: Cell-granularity UE trajectory is already exchanged in UHI, for past trajectory
Proposal 1: For predicted cell-granularity UE trajectory, take UHI as baseline

Proposal 2: Cell Trajectory Prediction is signalled via UE-associated signalling

Proposal 3: Cell Trajectory Prediction is signalled in Handover Request message
Proposal 4: Cell Trajectory Prediction is signalled as a list of predicted cell IDs the UE will connect to, in chronological order

Observation 2: Geographical location is a very sensitive information

Observation 3: It is impossible to correlate geographical location and coverage

Observation 4: Geographical location of all UEs at different points in time puts a stringent requirement on both UE and network

Proposal 5: Predicted UE trajectory based on geographical location is out-of-scope
Proposal 6: Predicted beam-granularity UE trajectory needs further discussions and justification
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