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1	Introduction
The WID on Rel-18 mobile IAB holds the following objective [1]:

	· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH)



This contribution discusses PCI collision avoidance for mobile IAB in support of this objective. 

2	Discussion
Mobile IAB can operate in-band and out-of-band with respect to the stationary network. For in-band operation, the WID does not preclude deployment scenarios, where mobile-IAB-nodes and stationary network use the same frequency. In this case, PCI collisions can easily occur, especially in scenarios where the mobile-IAB-node travels larger distance. 
Even for out-of-band scenarios and for scenarios, where the mobile-IAB-nodes use a different (set of) frequencies as the stationary network, PCI collision can occur between mobile IAB-nodes that come into close mutual vicinity.
Observation 1: PCI collisions are likely to occur between mobile-IAB-node and stationary network for in-band use cases. 
Observation 2: PCI collisions are likely to occur between mobile-IAB-nodes if they approach close vicinity. 

Based on these observations, RAN3 should consider means to avoid PCI collisions between mobile IAB-node and stationary network as well as between mobile IAB-nodes.
PCI collisions can be avoided through portioning of the PCI space among mobile IAB-nodes and cells of the stationary network. With only 1008 PCI values, such partitioning does not sufficiently scale.
Observation 3: With only 1008 PCI values available, PCI partitioning to avoid PCI collision for mobile IAB is not practical in many scenarios. 

For that reason, means need to be sought that address PCI collision avoidance through the support of network-controlled PCI change on the mobile IAB-DU.
Proposal 1: RAN3 to discuss means to avoid PCI collisions through the support of network-controlled PCI change on the mobile IAB-DU.

The decision for network-controlled PCI change may be based on various factors, e.g., the location of the mobile IAB-node, the mobile IAB-MT’s current parent node, positioning measurements reported by the mobile IAB-MT, or information from the mobile IAB-MT’s or UEs’ measurement reports. This information can be obtained using legacy procedures. Enhancements to measurements in support of PCI collision detection should be discussed by RAN2. From RAN3 perspective, the decision on network-controlled PCI change can be left up to implementation.
Proposal 2: Enhancements to measurements in support of PCI collision detection are in RAN2 scope. 
Proposal 3: The decision on network-controlled PCI change is conducted by the IAB-donor-CU-CP, and it is up to implementation. 

Presently, the PCI of a cell can be reconfigured via F1AP. However, in case such a PCI reconfiguration is performed, all connected UEs will undergo RLF. This solution is not desirable. 
Proposal 4: Network-controlled PCI change of the mobile IAB-DU should aim to avoid RLF for the connected UEs.
It is possible to avoid RLF for connected UEs if the mobile IAB-DU activates the cell with the new PCI before it releases the cell with the old PCI. During the concurrent support of both cells, the UEs can be handed over between both cells using legacy procedures. Such a cell-change mechanism has already been discussed in the context of full migration. Opposed to full migration, network-controlled PCI change can also be supported while the mobile IAB-DU remains connected to the same CU.
Opposed to full migration, dynamic PCI reconfiguration does not require establishment of a secondary F1-C connection. Further, all configuration, i.e., activation of the new cell, UE handover and deactivation of the old cell, can be performed by the same CU.
Proposal 5: Network-controlled PCI change should also be supported without inter-donor full migration.
Proposal 6: Network-controlled PCI change to use inter-cell UE handover following legacy procedures.


Conclusion
This contribution discussed PCI collision avoidance for mobile IAB. The following observations and proposals have been made:

Observation 1: PCI collisions are likely to occur between mobile-IAB-node and stationary network for in-band use cases. 
Observation 2: PCI collisions are likely to occur between mobile-IAB-nodes if they approach close vicinity. 
Observation 3: With only 1008 PCI values available, PCI partitioning to avoid PCI collision for mobile IAB is not practical in many scenarios. 

Proposal 1: RAN3 to discuss means to avoid PCI collisions through the support of network-controlled PCI change on the mobile IAB-DU.
Proposal 2: Enhancements to measurements in support of PCI collision detection are in RAN2 scope. 
Proposal 3: The decision on network-controlled PCI change is conducted by the IAB-donor-CU-CP, and it is up to implementation. 
Proposal 4: Network-controlled PCI change of the mobile IAB-DU should aim to avoid RLF for the connected UEs.
Proposal 5: Network-controlled PCI change should also be supported without inter-donor full migration.
Proposal 6: Network-controlled PCI change to use inter-cell UE handover following legacy procedures.
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