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1 Introduction
In last RAN3 meeting[1], following agreements have been made for mitigation of interference:

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.

From RAN3 perspective, no enhancements are needed for RACH collision avoidance unless requested by other WGs.
This contribution discusses the enhancements to the existing mechanisms for PCI/RACH collision avoidance for mobile IAB-node. 
2 Discussion
Regarding the resource collision issue, the static resource configuration is not feasible for mobile IAB-nodes. Taking PCI for example, if PCI is static for the mobile IAB-node, the network has to guarantee the PCIs for neighbour cells of the mobile IAB-node not colliding with PCI of the mobile IAB-node. The substantial limitation on the available PCIs for the cells within the area of IAB-nodes’ movement is foreseen in case the number of IAB-nodes is increased. The same issue is observed on static RACH configuration for mobile IAB-node. Thus, the dynamic PCI/RACH configuration according to the actual location should be applied to the mobile IAB-node so that collisions between cells of mobile IAB-nodes and the neighbour cells can be avoided.
Proposal 1: The dynamic resource configuration according to the actual location should be applied to mobile IAB-DU. 
There are 3 cases of movement for IAB-node:

· Case 1: Intra-CU mobility

The F1-terminating donor-CU is aware of which cell the mobile IAB-MT accesses and the neighbour cells of the mobile IAB-DU, i.e., the location of the mobile IAB-node. The potential collision between the cell of the mobile IAB-DU and neighbour cells is known by the F1-terminating donor-CU. Or, the collision can be detected based on the information reported by the UEs who are surrounding the mobile IAB-node and connecting with the F1-termnating donor-CU. 
The F1-terminating donor-CU can determine whether to reconfigure resource for the cell of the mobile IAB-DU based on the location of the mobile IAB-node as well as the condition of potential collision detected from the report of UEs and deliver the reconfiguration via F1AP message.
· Case 2: Inter-CU mobility and the F1-terminating donor-CU is not changed

The mobile IAB-MT establishes RRC connection with the non-F1-terminating donor-CU. The F1-terminating donor-CU is only aware of the access cell of the mobile IAB-MT rather than the neighbour cells of the mobile IAB-node. It cannot derive the information on potential collision reported by the UEs who are surrounding the mobile IAB-node since the UEs are connecting with the non-F1-termnating donor-CU. 

Therefore, the information reported by UEs should be delivered from the non-F1-terminating donor-CU to the F1-terminating donor-CU, so that the F1-terminating donor-CU can determine whether to reconfigure the resource for the cell of the mobile IAB-DU based on the information reported by UEs.

Referring to Figure 1, when the mobile IAB-MT connects to the new parent node in Donor-CU2’s topology, Donor-CU1 can reconfigure the mobile IAB-DU with new PCI (PCI=1) according to the information delivered by Donor-CU2 on potential collision with the neighbour cell (PCI=2).


[image: image1.emf]Donor-

CU1

Donor-

DU1

Donor-

CU2

Donor-

DU2

5GC

PCI 2

PCI 1

PCI 2

F1

Donor-

CU1

Donor-

DU1

Donor-

CU2

Donor-

DU2

5GC

PCI 1

PCI 1

PCI 2

F1


Figure 1. dynamic PCI configuration in inter-CU mobility while F1-terminating CU is not changed
· Case 3: Inter-CU mobility and the F1-terminating donor-CU is changed
Changing the F1-terminating donor-CU is planned to be introduced in Rel-18 for mobile IAB. When the mobile IAB-DU establishes F1 with the new donor-CU, it can report the present configuration for PCI/RACH to the new donor-CU via the F1 Setup Request message. The new donor-CU can determine whether to reconfigure the resource for the cell of the mobile IAB-DU based on the location of the mobile IAB-MT as well as the condition of collision which is detected on the information reported by UEs who are surrounding the mobile IAB-node. 
Referring to Figure 2, when the mobile IAB-DU is migrated to Donor-CU2, it sends the present PCI (PCI=2) to Donor-CU2 on setting up the new F1 connection with Donor-CU2. Then Donor-CU2 reconfigures the mobile IAB-DU with new PCI (PCI=1) according to the location of the mobile IAB-MT and the potential collision with the neighbour cell (PCI=2).   
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Figure 2. dynamic PCI configuration in inter-CU mobility while F1-terminating CU is changed
Based on the above 3 cases discussed, we observe the F1-terminating donor-CU can determine to reconfigure PCI/RACH for the cell of the mobile IAB-DU via F1AP message according to information on location of the IAB-node as well as the information reported by UEs. The information reported by UEs can be delivered to the F1-terminating donor-CU by the non-F1-terminating donor-CU during the inter-CU mobility of IAB-node. When the F1-terminating donor-CU is changed, the mobile IAB-DU can report the present configuration for PCI/RACH to the new donor-CU via the F1 Setup Request message.
Proposal 2: The F1-terminating donor-CU determines to reconfigure PCI/RACH for the cell of mobile IAB-DU via F1AP message to avoid potential collisions with neighbour cells.
Proposal 3: In inter-CU mobility and the F1-terminating donor-CU is not changed, the information reported by surrounding UEs can be delivered to the F1-terminating donor-CU by the non-F1-terminating donor-CU, so that the F1-terminating donor-CU can determine whether to reconfigure PCI/RACH for the mobile IAB-DU. 
Proposal 4: When the F1-terminating donor-CU is changed, the mobile IAB-DU reports the present configuration for PCI/RACH to the new F1-terminating donor-CU via the F1 Setup Request message.
3 Conclusion
In this contribution we discussed the enhancements to the existing mechanisms for PCI/RACH collision avoidance for mobile IAB-node. We have following proposals:
Proposal 1: The dynamic resource configuration according to the actual location should be applied to mobile IAB-DU.
Proposal 2: The F1-terminating donor-CU determines to reconfigure PCI/RACH for the cell of mobile IAB-DU via F1AP message to avoid potential collisions with neighbour cells.
Proposal 3: In inter-CU mobility and the F1-terminating donor-CU is not changed, the information reported by surrounding UEs can be delivered to the F1-terminating donor-CU by the non-F1-terminating donor-CU, so that the F1-terminating donor-CU can determine whether to reconfigure PCI/RACH for the mobile IAB-DU. 

Proposal 4: When the F1-terminating donor-CU is changed, the mobile IAB-DU reports the present configuration for PCI/RACH to the new F1-terminating donor-CU via the F1 Setup Request message.
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