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Introduction
During RAN3#117 meeting, the PCI collision issue was discussed and the following agreements were reached:
	PCI space partitioning via OAM configuration can be used in some cases for avoidance of PCI collisions.
From RAN3 perspective, existing mechanism can be used for PCI collision detection in mobile IAB scenario. Further enhancement is FFS. 
RAN3 to discuss whether mobile IAB needs any enhancements to the existing mechanisms for PCI collision avoidance and/or optimization.


In this paper, we will discuss the PCI collision issue and give our analysis on the potential enhancements and RAN3 impacts. 
Discussion
According to the progress of last RAN3 meeting, the PCI of mobile IAB-DU could be configured via OAM as in current specification. To resolve the PCI collision between mobile IAB-DU cell and fixed cell, and between mobile IAB-DU cells, most companies think that PCI partitioning (i.e. dedicated PCI space) could be used for mobile IAB to avoid PCI collision between mobile IAB-DU cell and fixed cells when the trajectory of mobile IAB node is predictable. However, this may be not enough. As pointed out by some companies, PCI partitioning to avoid PCI collision for mobile IAB may be not always practical since only 1008 PCI values are available. 
On the other hand, it has been agreed that existing mechanism can be used for PCI collision detection in mobile IAB scenario. According to the existing specification, both centralized PCI assignment and distributed PCI assignment are supported. To be specific:
· Centralized PCI assignment: the OAM may assign a single PCI for each NR cell in the gNB, and the gNB selects this value as the PCI of the NR cell. With regard to the split gNB architecture, the OAM may configure a PCI for each NR cell to the gNB-DU and gNB-DU report this to gNB-CU. If the gNB-CU detects PCI conflict of NR cells, it reports the NR cells suffering PCI conflict to OAM directly. The OAM is in charge of reassigning a new PCI for the NR cell subject to PCI conflict. 
· Distributed PCI assignment: the OAM may assign a list of PCIs for each NR cell in the gNB, and the gNB selects a PCI value from the list of PCIs. The gNB may restrict this list by removing some potential collided PCIs that are reported by UEs, reported over the Xn interface by neighboring gNBs, and/or acquired through other methods, e.g. detected over the air using a downlink receiver. With regard to the split gNB architecture, the OAM may assign a list of PCIs for each NR cell and sends the configured PCI list to the gNB-CU. If the gNB-CU detects PCI conflict, the gNB-CU may select a new PCI value from the pre-configured PCI list for the NR cell and send it to the gNB-DU by either F1 Setup procedure or gNB-CU configuration update procedure.
Observation 1: According to the legacy specification, once PCI collision is detected, the CU may request a new PCI from OAM or select a new PCI value from the pre-configured PCI list for the NR cell, and send it to the gNB-DU by either F1 Setup procedure or gNB-CU configuration update procedure. 
When it comes to the mobile IAB scenario, the donor CU should be able to know the PCI used by the mobile IAB-DU via the  F1 Setup procedure. During the full migration, the target donor CU could detect PCI collision upon receiving the F1 setup request (which include the PCI used by the mobile IAB-DU) from mobile IAB-DU. Suppose the PCI collision is detected, the target donor CU may request a new PCI from OAM or select a new PCI value from the preconfigured PCI list, and then send it to the mobile IAB-DU. 
When it comes to the partial migration, the mobile IAB-DU has only F1 connection with F1-terminating donor CU and won’t send F1 setup request to target donor CU of mobile IAB-MT. It is questionable how the target donor CU of mobile IAB-MT be informed of the PCI collision of mobile IAB-DU. In our opinion, this issue can be solved if there is Xn connection between the F1-terminating donor CU and target donor CU. To be specific, the F1-terminating donor CU can be aware of PCIs of serving cells and neighbour cells of the target donor CU via existing XnAP signaling, e.g., Xn SETUP/NG-RAN NODE CONFIGURATION UPDATE. Thus F1-terminating donor CU can detect potential PCI collision and then reconfigure the PCI for mobile IAB-DU when necessary. However, if the Xn connection is not available, it is hard for the F1-terminating donor CU to be aware of the PCI collision. On the other hand, the PCI reconfiguration after the F1 connection SETUP or NG-RAN node CONFIGURATION UPDATE may lead to longer latency and cause interference to neighbor cells. Based on this observation, it is suggesed that the new PCI be reconfigured as soon as possible once the potential collision may happen. 
To solve this problem, the PCI used by mobile IAB DU’s cells may be sent by source donor CU to the target donor CU during HO preparation phase of mobile IAB-MT. If the target donor CU receives the PCI of mobile IAB DU’s cells and detects PCI collision, the target donor CU may re-assign the PCI for the mobile IAB-DU’s cells via the RRCReconfiguration message and send it to source donor CU. Upon receiving the Reconfigurationwithsync from source donor CU, the mobile IAB-MT deliver the new PCI configuration of mobile IAB cells to the collocated mobile IAB-DU, which will then broadcast the update of PCI via system information. In this way, the PCI collistion is resolved. 
Proposal 1: RAN3 to consider the enhancement for mobile IAB-DU’s PCI collision avoidance during the collocated mobile IAB-MT’s HO preparation phase.
Conclusion
In this paper, we discussed the PCI collision issue and gave our analysis on the potential enhancements and RAN3 impacts. The following observation and proposal are presented: 
[bookmark: _GoBack]Observation 1: According to the legacy specification, once PCI collision is detected, the CU may request a new PCI from OAM or select a new PCI value from the pre-configured PCI list for the NR cell, and send it to the gNB-DU by either F1 Setup procedure or gNB-CU configuration update procedure. 
Proposal 1: RAN3 to consider the enhancement for mobile IAB-DU’s PCI collision avoidance during the collocated mobile IAB-MT’s HO preparation phase.
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