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In this paper, we discuss the mitigation of interference due to IAB-node mobility, in particular the detection and prediction of PCI collision/confusion. The discussion is based on the following agreements and identified issues from previous RAN3 meeting reports [1], [2]:
	· As baseline, to avoid PCI collision, F1-terminating IAB-donor can reconfigure PCI for the cell of mobile IAB-DU via existing F1AP message.
· PCI-change on the IAB-node can be supported via handover of connected UEs between cells using old and new PCI, respectively.
· PCI collision can be detected by the F1-terminating IAB-donor of the mobile IAB-node.
· How to avoid PCI collision in the scenario with Xn between IAB-DU’s donor and IAB-MT’s donor.  
· Whether PCI collision between mobile IAB cells can be predicted based on existing UE measurement report.



Discussion
PCI conflict detection/prediction
From previous RAN3 agreements, we know that the MT of a mobile IAB-node (mIAB-MT) can be served by a RRC terminating donor-CU different from the F1 terminating donor-CU serving the DU (mIAB-DU). Besides, to avoid PCI collision, this is the F1 donor-CU that can reconfigure the PCI for a cell of the mIAB-DU: once a PCI collision is detected or predicted, the F1 donor-CU has to set a new suitable PCI at the mIAB-DU with an appropriate PCI change procedure.
There are still some open issues, especially: how to avoid PCI collision in the scenario with Xn between mIAB-DU’s donor and mIAB-MT’s donor, and whether PCI collision between mobile IAB cells can be predicted based on existing UE measurement report.
When the F1 donor-CU of a mobile IAB-node is different from the RRC terminating donor-CU, the F1 donor-CU may be able to receive the necessary information to detect a PCI conflict (i.e. collision or confusion). Indeed, the F1 donor-CU can request the RRC terminating donor-CU and other CUs to provide information related to the cells served by these CUs. Moreover, when the mobile IAB-node serves UEs, the F1 donor-CU receives the measurement reports from these UEs.
However, this may not be sufficient to detect a PCI conflict. First, the F1 donor-CU may not have an accurate knowledge of the IAB topology controlled by the RRC terminating donor-CU (e.g. which cells are adjacent to each other). Besides, when the mobile IAB-node does not serve UEs (for instance an empty bus or train), the F1 donor-CU does not receive any measurement report. Last but not least, in case another mobile cell from another mobile IAB-node controlled by a different F1 donor-CU is present in the IAB topology controlled by the RRC terminating donor-CU, the F1 donor-CU may detect a PCI conflict between the two mobile IAB-nodes from UE measurement reports (at the condition there are UEs able to send measurement reports despite the PCI conflict), but the F1 donor-CU has no clue to predict a PCI conflict. 
Observation 1: a F1 terminating donor-CU of a mobile IAB-node may be able to detect PCI conflict between mobile cells from UE measurement reports, but the F1 terminating donor-CU cannot predict this PCI conflict.
To predict a PCI conflict between two mobile IAB-nodes, the F1 donor-CU requires information which may be provided by the RRC terminating donor-CU and by the F1 terminating donor-CU of the other mobile IAB-node. However, when a F1 terminating donor-CU served several mobile IAB-nodes with their MT migrated in different IAB topologies, the amount of information to be collected and to be processed by the F1 donor-CU may increase drastically. Also, we have to consider the case where two F1 donor-CUs decide and apply PCI change at the same time for two mobile cells with PCI conflict. This may lead to another conflict after the PCI change at both mobile IAB-nodes. 
On the other hand, the RRC terminating donor-CU of a mobile IAB-node can have an accurate knowledge of the environment of the mobile IAB-node, it receives the measurement report from the mIAB-MT, and it controls the mIAB-MT handover. The PCI(s) used at a mobile IAB-node can be provided to the RRC terminating donor-CU by the F1 terminating donor-CU. Also at MT migration, the PCI(s) used at the mobile IAB-node can be provided to the target RRC terminating donor-CU by the source RRC terminating donor-CU. As a consequence, the RRC terminating donor-CU of a mobile IAB-node appears as the most appropriate CU to analyse the situation, to predict a PCI conflict, and to request a F1 donor-CU to change a PCI when necessary.
Proposal 1: The RRC terminating donor-CU of a mobile IAB-node can detect and predict a PCI conflict (collision/confusion) at a cell of the mobile IAB-node.

PCI conflict avoidance
Assuming the RRC terminating donor-CU of a mobile IAB-node can detect and predict a PCI conflict at a cell of the mobile IAB-node, there are different situations to consider for PCI conflict avoidance: at network integration, at DU migration, and during normal operation of the mobile IAB-node.

At network integration:
[bookmark: _Hlk145461632]When the mIAB MT and the co-located mIAB-DU integrate to different donor-CUs, the mobile IAB-node is physically in the IAB topology controlled by the RRC terminating donor-CU. Then, the F1 terminating donor-CU may request the RRC terminating donor-CU to provide suitable PCI(s) to set at the mIAB-DU.

At DU migration:
The target F1 terminating donor-CU of the DU migration may have to set new PCI(s) for the cell(s) at the target logical mIAB-DU. Then, the target F1 terminating donor-CU may request the RRC terminating donor-CU to provide suitable PCI(s) to set at the target logical mIAB-DU. This procedure may be the same as the one used for network integration.

During normal operation:
When the RRC terminating donor-CU detects or predicts a PCI conflict (collision/confusion) at a mobile IAB-node, the RRC terminating donor-CU may request the F1 terminating donor-CU to change the PCI(s) used at the mIAB-DU including the transmission of suitable PCI(s) to set. After executing the PCI change procedure, the F1 terminating donor-CU may inform the outcome to the RRC terminating donor-CU.
In case the conflict concerns two mobile cells from two mobile IAB-nodes connected to two different F1 donor-CUs, the RRC terminating donor-CU (common to both mobile IAB-nodes) should request a PCI change to only one of the F1 donor-CUs.  

Proposal 2: A XnAP procedure may be used between the F1 terminating donor-CU and the RRC terminating donor-CU of a mobile IAB-node to allow the F1 terminating donor-CU to request new PCI value(s) to set at mIAB-DU’s cell(s).
Proposal 3: A XnAP procedure may be used between the F1 terminating donor-CU and the RRC terminating donor-CU of a mobile IAB-node to allow the RRC terminating donor-CU to request the F1 terminating donor-CU to set new PCI value(s) at mIAB-DU’s cell(s).



Conclusion
In this contribution, we have explained the limitations of PCI conflict detection and prediction by a F1 donor-CU after MT migration(s) of a mobile IAB-node. Then, we have made the following observation and proposals:
Observation 1: a F1 terminating donor-CU of a mobile IAB-node may be able to detect a PCI conflict between mobile cells from UE measurement reports, but the terminating F1 donor-CU cannot predict this PCI conflict.
Proposal 1: The RRC terminating donor-CU of a mobile IAB-node can detect and predict a PCI conflict (collision/confusion) at a cell of the mobile IAB-node.
Proposal 2: A XnAP procedure may be used between the F1 terminating donor-CU and the RRC terminating donor-CU of a mobile IAB-node to allow the F1 terminating donor-CU to request new PCI value(s) to set at mIAB-DU’s cell(s).
Proposal 3: A XnAP procedure may be used between the F1 terminating donor-CU and the RRC terminating donor-CU of a mobile IAB-node to allow the RRC terminating donor-CU to request the F1 terminating donor-CU to set new PCI value(s) at mIAB-DU’s cell(s).
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