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Introduction
During RAN3#117bis-e meeting, the PCI collision issue was discussed and the following agreements were reached:
	PCI Space Partitioning is performed by OAM and up to implementation.
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.
FFS for the PCI reconfiguration in case of IAB-donor and IAB-node with different OAMs.
PCI collision can be detected by the F1-terminating IAB-donor of the mobile IAB-node.


In this paper, we will discuss the PCI collision issue and give our analysis on the potential enhancements and RAN3 impacts. 
Discussion
As agreed in RAN3#117bis-e meeting, PCI collision can be detected by the F1-terminating donor of the mobile IAB node. Specifically, 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 needs to be discussed how the F1-terminating donor CU detect the PCI collision of mobile IAB-DU cell. In our opinion, this issue doesn’t exist 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 between the F1-terminating donor and the target donor is not available and partial migration is performed, it is not clear how could the F1-terminating donor CU detect the PCI collision since the F1-terminating donor has no cell information of the target cell and its neighbouring cells. As we can see, this issue depends on whether partial migration is supported when there is no Xn connection between the F1-terminating donor and the target donor. As agreed in RAN3#117bis-e meeting, RAN3 to discuss support of mIAB-node mobility over NGAP and the type of migration needs to be further discussed. As analyzed in [1], we think partial migration over NGAP could be supported when there is IP connectivity between the F1-terminating donor CU and the target dono DU but no Xn connection between the F1-terminating donor and the target donor. In this situation, it should be discussed how could the PCI collision be detected during partial migration when there is no Xn connection between the F1-terminating donor and the target donor. Some companies propose that the F1-terminating IAB-donor can detect the PCI collision based on the UE’s report in this case. In our understanding, the UE report method means UEs served by the mobile IAB node report the detected PCI and corresponding NCGI after the mobile IAB node moves into the coverage of the neighbour cell with the same PCI. In this situation, the UE report method doesn’t help since PCI collision is detected after the collision occurs, which is too late. As we know, it is captured in the objective that we need to investigate the avoidance of PCI collision rather than detect the PCI collision after the collision occurs. 
Proposal 1: Partial migration over NGAP is supported when there is IP connectivity but no Xn connection between the F1-terminating donor and the target donor.
Proposal 2: RAN3 to discuss how could PCI collision be detected if partial migration is used and there is IP connectivity but no Xn connection between the F1-terminating donor and the target donor. 
Observation 1:  It is captured in the objective that we need to investigate the avoidance of PCI collision rather than detect the PCI collision after the collision occurs. 
To solve this problem, it is suggested that the PCI used by mobile IAB-DU cell is sent by source donor CU to the target donor CU during HO preparation phase of the mobile IAB-MT. In this way, the target donor can detects potential PCI collision in advance. And the target donor CU could re-assign the PCI for the mobile IAB-DU cell and send the new PCI to the mobile IAB-MT via the RRCReconfiguration message if needed. Upon receiving the new PCI via the RRC message from source donor CU, the mobile IAB-MT delivers the new PCI of mobile IAB cell to the co-located mobile IAB-DU. 
Proposal 3: PCI collision is detected by the target IAB-donor of the mobile IAB-node if partial migration is used and there is IP connectivity but no Xn connection between the F1-terminating donor and the target donor.
Proposal 4: The target donor CU could re-assign new PCI for the mobile IAB-DU cell during the HO preparation phase if potential PCI collision is detected.
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: 
Observation 1:  It is captured in the objective that we need to investigate the avoidance of PCI collision rather than detect the PCI collision after the collision occurs. 
Proposal 1: Partial migration over NGAP is supported when there is IP connectivity but no Xn connection between the F1-terminating donor and the target donor.
Proposal 2: RAN3 to discuss how could PCI collision be detected if partial migration is used and there is IP connectivity but no Xn connection between the F1-terminating donor and the target donor. 
Proposal 3: PCI collision is detected by the target IAB-donor of the mobile IAB-node if partial migration is used and there is IP connectivity but no Xn connection between the F1-terminating donor and the target donor.
Proposal 4: The target donor CU could re-assign new PCI for the mobile IAB-DU cell during the HO preparation phase if potential PCI collision is detected.
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