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[bookmark: _Ref189809556][bookmark: _Ref174151459]1 Introduction
During the last RAN3 meeting [1], following open issues were identified for PCI collision of mobile IAB,
· How to avoid PCI collision in the scenario with Xn between IAB-DU’s donor and IAB-MT’s donor.  
· How to avoid PCI collision in the scenario without Xn between IAB-DU’s donor and IAB-MT’s donor if the scenario is supported. 
· Whether PCI collision between mobile IAB cells can be predicted based on existing UE measurement report.

In this contribution, we will further discuss the solution of PCI collision detection for mobile IAB.
2 Discussion
According to TS 38.300 [2] and TS 38.401 [3], we have,
	[bookmark: _Toc115390081]15.5.6.2	Distributed PCI Assignment
For distributed PCI assignment in gNB, the OAM assigns 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 PCIs that are reported by UEs, reported over the Xn interface by neighbouring gNBs, and/or acquired through other methods, e.g. detected over the air using a downlink receiver.



	[bookmark: _Toc98351704][bookmark: _Toc98748002][bookmark: _Toc105704388][bookmark: _Toc106108506][bookmark: _Toc107829478][bookmark: _Toc112703237][bookmark: _Toc120012735]7.8	PCI Optimisation Function
The PCI Optimization Function in non-split gNB case is specified in TS 38.300 [2].
In split gNB architecture, the OAM configures a PCI for each NR cell to the gNB-DU.
For centralized PCI assignment in split gNB architecture, the gNB-CU detects PCI conflict of NR cells and 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.
For distributed PCI assignment in split gNB architecture, the OAM assigns 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 preconfigured PCI list for the NR cell and send it to the gNB-DU by either F1 Setup procedure or gNB-CU configuration update procedure.



To be specific, for the mobile IAB scenario, if an Xn interface exists between the IAB-DU’s donor CU and the IAB-MT’s donor CU, the IAB-DU’s donor CU is capable of acquiring the PCIs of the IAB-MT’s donor CU’s cells and their neighbouring cells. And in this case, the PCI collision can be avoided using the centralized or distributed PCI optimization functions. 
Proposal 1: If there is an Xn interface between the IAB-MT's donor CU and the IAB-DU’s donor CU, the existing CU-based PCI collision detection can work well.

Then, on the contrary, if no Xn interface exists, the Xn-based neighbouring cell information exchange cannot be applied for PCI collision detection.
Observation A: If there is no Xn interface between the IAB-MT's donor CU and the IAB-DU’s donor CU, the Xn-based neighbouring cell information exchange cannot be used for PCI collision detection.
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Figure 1. UE-based PCI collision detection
Another option is to use the ANR mechanism. As shown in Figure 1, a UE served by the mobile-IAB can detect these cells and report to the IAB-DU’s donor CU. However, the UE may fail to report the cell information (if same PCI as the mobile IAB-DU) correctly, because this cell will cause great interference to the UE, and the UE cannot distinguish it.  
Observation B: If PCI collision occurs, the UE measurement report may not be helpful for PCI collision detection due to strong interference. 

However, we see that the PCI collision detection by the mobile IAB-node can work well in the absence of Xn interface. The mobile IAB-node detects the PCI collision based on the MT’s measurement, considering that the co-located DU’s transmission will not impact the IAB-MT’s measurement with proper duplex design. The IAB-MT can measure a neighbour cell, and know the cell’s PCIs. When the MT find a neighbour cell’s PCI is same as its co-located DU’s cell, the MT can detect the PCI collision.
And according to the “CB: # IAB4_IntMit” [4] during the RAN3 #117bis meeting, companies also discussed the solution of PCI collision detection by the mobile IAB-node. 4 of 10 companies support PCI collision can be detected by the mobile IAB-node, thus no conclusion was made for that option. The chairman notes listed the PCI collision detection by the mobile IAB-node as an open issue,
· If partial migration is supported when there is no Xn between F1 terminating donor and target donor, RAN3 to study how PCI collision is detected for the mobile IAB-node.
To make the whole PCI collision avoidance mechanism work, a list of PCIs can be pre-configured to the mobile IAB-node. Such pre-configured PCI list doesn’t mean the mobility route should also be pre-configured, but acts as a backup PCI resource pool. That is, the pre-configured PCI list includes the PCIs that can be used to replace the collided one if a PCI collision happens. 
If the mobile IAB moves in a predetermined trajectory, the fixed cell’s PCIs that may be encountered by the mobile-IAB node when moving along the route are predictable. So, it is easy to allocate candidate PCIs to the mobile IAB node to avoid conflict with the fixed cells along the route. Except for the fixed cells, the mobile IAB node may also encounter some moving cells served by other mobile IAB-node, and such PCI collision is not easy to foresee. In this case, the PCI collision may be detected by the mobile IAB-node, but it still needs some time for re-configuring PCI to the mobile IAB-node by donor CU or OAM. During this time, the UE will suffer serious interference and have impacts on UE traffic. If the candidate PCI list can be pre-configured to the mobile IAB-node (maybe as part of the pre-configurations which will be activated when some specific condition is met, as also discussed in our paper [5]), the IAB-node can pick a new PCI if the PCI collision or potential PCI collision is detected. Then the impact on UE’s traffic will be less.  A similar method also applies to the case that the IAB-node moves without a pre-determined trajectory.
Proposal 2: A list of PCIs can be pre-configured to the mobile IAB node, and the mobile IAB node select a new one if detects potential confliction.
3 Conclusion
This paper mainly discusses the remaining issues on the PCI collision detection. We provide the following observation and proposal:
Observation A: If there is no Xn interface between the IAB-MT's donor CU and the IAB-DU’s donor CU, the Xn-based neighbouring cell information exchange can not be used for PCI collision detection.
Observation B: If PCI collision occurs, the UE measurement report may not be helpful for PCI collision detection due to strong interference.

Proposal 1: If there is an Xn interface between the IAB-MT's donor CU and the IAB-DU’s donor CU, the existing CU-based PCI collision detection can work well.
Proposal 2: A list of PCIs can be pre-configured to the mobile IAB node, and the mobile IAB node select a new one if detects potential confliction.
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