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1	Introduction
In the last meeting we discussed the leftover issue of multi-hop UE Trajectory. We agreed that the number of leftover topics is large and therefore we need to keep the scope of each topic limited. Therefore, we agreed to evaluate different solutions to achieve multi-hop trajectory and select the solution that minimizes the specification impacts. Towards this end, the following was agreed:
It is agreed to evaluate solutions on multi hop trajectory and check their impact on specifications with the aim of minimizing that. If consensus on a solution approach is not reached at May meeting, the topic is down prioritized.
In this contribution we evaluate two solutions that were discussed during the last meeting and provide our preference.
2	Discussion
In the last meeting, two options were discussed regarding implementing multi-hop UE trajectory. These options are summarized next:
· The initial source node sends measured UE Trajectory requests to all known nodes where its served UEs will connect according to their predicted trajectory. In each Handover Request message the initial source node and subsequent serving nodes include the UE context ID at the initial source node so that the measured UE Trajectories are forwarded directly from the serving nodes to the initial source node. Predicted UE Trajectory is sent in a hop-by-hop fashion from each node to the next node where a UE is handed over to. 

· Reuse existing Data Collection procedures to propagate the request for measured UE Trajectory in a hop-by-hop basis until an exit condition is met. Each node concatenates in chronological order its own measured UE Trajectory and the measured UE trajectory received from its neighbouring node and reports it to the former node. Predicted UE Trajectory is sent in a hop-by-hop fashion from each node to the next node where a UE is handed over to.

Next, we provide our evaluation for these solutions and propose our way forward.
2.1 Multi-hop Measured UE Trajectory
In this section we provide our views regarding requesting Measured UE Trajectory that may span multiple NG-RAN nodes. 
One option to obtain measured UE Trajectory is to allow a source node to request measured UE Trajectory from all known nodes to which a UE is predicted to connect to. The source node in that case, will need to initiate Data Collection procedures with all the expected target nodes. If the trajectory of the UE goes via a node not predicted by the initial source node, the procedure stops with no measured UE trajectory being sent back to the initial source node. One problem with this solution is therefore that if a prediction is inaccurate and a node is missed in the prediction, then feedback information will also not be able to detect that there was an error in the prediction. Therefore, this solution is not robust.
Observation 1: A solution to implement multi-hop measured UE Trajectory initiated by a source node towards all predicted target nodes that UE may be connected to is not a robust solution. 
An alternative solution is based on re-using the existing Data Collection procedures in a hop-by-hop fashion. A gNB can initiate according to legacy Data Collection Procedures a measurement for UE Trajectory with a neighbouring node. When a UE for which UE Trajectory is needed is handed over from the source gNB to a target gNB, the source node requests the measurement from the next hop target node. Every time a node receives a request for UE Trajectory it may forward the request to the next hop target to which the UE is handed over. Similarly, every time a UE Trajectory measurement is calculated and reported by a network node, the receiving node will append to its own measured UE Trajectory the list of cells from the neighbour in chronological order. In this hop-by-hop way a source node may receive multi-hop Measured UE Trajectory information from one or more target nodes. 
This method uses legacy Data Collection procedures initiated in sequence along the nodes to which a UE connects. To enable intermediate nodes to correlate the Measured UE Trajectory of an incoming UE and the original request for Measured UE Trajectory, each node involved needs to maintain a UE context.  
The above is illustrated in the following example of Figure 1.


[bookmark: _Ref165893524]Figure 1 Example of Measured multi-hop UE Trajectory across multiple NG-RAN nodes.
Proposal 1: We support to consider a solution to implement multi-hop measured UE Trajectory by propagating a configuration for measured UE Trajectory to the next node where a UE will connect to in a hop-by-hop fashion and by subsequent reporting of the measured UE Trajectory back to the configuring node.
2.2 Multi-hop predicted UE Trajectory
In this section we provide our views regarding forwarding Predicted UE Trajectory over multiple NG-RAN nodes. Predicted UE Trajectory according to the legacy Rel-18 procedures is sent in a HANDOVER REQUEST message from a source node to a target node of a Handover. In the presence of multi-hop Measured UE Trajectory information a node can predict a UE Trajectory that may span multiple gNBs. The node can provide this information to the next hop target. When the next hop target receives this information it may also predict (the same or different) predicted multi-hop UE Trajectory and so on so forth. Consider the example of Figure 2. gNB 1 can predict UE Trajectory over cells 2i of gNB 2, cells 3j of gNB 3 and cells 4k of gNB 4. gNB1 can send the prediction to gNB2. gNB 2 can also predict multi-hop UE Trajectory over the cells of gNBs 3 and 4. Since its prediction may be different from the prediction provided by gNB 1, we indicate this by predicted trajectory over cells 3j’ and 4k’. Finally, gNB 3 can also predict multi-hop UE Trajectory over the cells of gNB 4. Since again its prediction may be different from the prediction provided by gNBs 1 and 2, we indicate this by predicted trajectory over cells 4k’’. 



[bookmark: _Ref165931966]Figure 2 Example of predicted multi-hop UE Trajectory across multiple NG-RAN nodes.
Proposal 2: We support to consider a solution to implement multi-hop predicted UE Trajectory by sending in a Handover Request message towards a target node a list of cells that may span the cells of multiple gNBs into the future.
We also provide a TP based on the above in the annex.
Proposal 3: Agree the TP in the annex related to Multi-hop UE Trajectory.
3	Conclusion
In this paper we make the following observation and proposals:
Observation 1: A solution to implement multi-hop measured UE Trajectory initiated by a source node towards all predicted target nodes that UE may be connected to is not a robust solution. 
Proposal 1: We support to consider a solution to implement multi-hop measured UE Trajectory by propagating a configuration for measured UE Trajectory to the next node where a UE will connect to in a hop-by-hop fashion and by subsequent reporting of the measured UE Trajectory to the configuring node.
Proposal 2: We support to consider a solution to implement multi-hop predicted UE Trajectory by sending in a Handover Request message a list of cells that may span the cells of multiple gNBs into the future.
Proposal 3: Agree the TP in the annex related to Multi-hop UE Trajectory.
Annex TP for TR 38.743
<<< start of changes >>>
[bookmark: _Toc162258899]5	Rel-18 Leftovers and solutions
Editor Note: Such topics are listed here for further selection/down selection for normative work.
<<< skip unchanged text >>>
[bookmark: _Toc162258904]5.5	Multiple-hop UE trajectory across gNBs
Editor Note: Capture the description and its potential standard impacts.
Multi-hop measured UE Trajectory comprises a list of cells and corresponding time that a UE is connected to those cells. The list of cells comprising multi-hop measured UE Trajectory may belong to one or more gNBs.
Multi-hop predicted UE Trajectory comprises a list of cells into the future that a UE is predicted to connect. The list of cells comprising multi-hop predicted UE Trajectory may belong to one or more gNBs.
Multi-hop measured UE Trajectory is achieved by propagating a configuration for measured UE Trajectory to the next node where a UE will connect to in a hop-by-hop fashion and by subsequent reporting of the measured UE Trajectory back to the configuring node.
Multi-hop predicted UE Trajectory is achieved by sending in a Handover Request message towards a target node a list of cells that may span the cells of multiple gNBs into the future.  

<<< end of changes >>>
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