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Introduction
The agreed WID [1] defines the scope of Rel.18 as follows:
In Rel-18, mobile IAB supports the following functionality, applicable to FR1 and FR2:
· In-band and out-of-band backhauling.
· The mobile IAB-node should have no descendent IAB-nodes, i.e., it serves only UEs.
· Solutions should support UE HO and DC.
The detailed objectives of the WI are listed as follows:
· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]
Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]
This document focuses on issues related to potential interference scenarios resulted in IAB mobility i.e., issues related to the last objective in the WID.

Discussion
2.1 PCI management
2.1.1 Avoidance of PCI collision
IAB-nodes serve cells the same way as gNBs and for UEs those should not differ from cell of stationary gNBs. The physical cell IDs (PCIs) in a static network are allocated in the way that the same PCI is not allocated to adjacent cells, and preferably not to cells with only one other cell (with other PCI) in between. By this, UEs will be able to distinguish cells in the RRM measurements.
The situation changes when IAB-nodes are moving. The neighbour cells of the mobile IAB-node will change and, if no mobile IAB specific allocations done, there will be no guarantees that the IAB cell PCI would not collide with the PCIs of the fixed cells. However, a straightforward way of solving the issue would be to define a PCI code space dedicated to mobile IAB-nodes. This allows normal PCI allocations to fixed nodes (with reduced number of PCI codes, though) while allowing free movement of mobile IAB-nodes without the risk for PCI collision with fixed cells.
Observation 1. With dedicated PCIs for mobile IAB-nodes, PCI collision with fixed cells can be avoided.
The split of PCIs between fixed and mobile cells does not prevent the possibility of PCI collision between mobile IAB-nodes. Depending on the use case, collisions may be rare or could be even avoided and no enhancements would be needed. On the other hand, the number of PCIs dedicated for mobile IAB cells could be small which would increase the probability of PCI collisions especially in scenarios with free IAB-node movement.
Observation 2. The probability of PCI collision between mobile IAB-nodes depends on the use case and deployment scenario.
The remedy of a collision would be to change the PCI of one of the colliding mobile IAB cells. That would have impact to UEs connected to the mobile IAB-node that has to change the PCI. UEs should be handed over to the new cell (with new PCI) served by the same IAB-node. Hence, this would result in a service interruption of some duration and potentially RLFs if the procedure for the PCI change would not be fast enough.
Observation 3. The remedy of PCI collision between mobile IAB-nodes would need PCI change of an active cell of a mobile IAB-node affecting the UEs connected to it.
Whether any optimization is needed for the PCI change depends on the assumed probability of collisions. This is something to be assessed in the WI.
Proposal 1. RAN3 to assess if any optimization is needed for the PCI change procedure aiming to avoid PCI collision between mobile IAB-nodes.

2.1.2 PCI allocation in full migration
As much as discussed in Rel.17, the main assumption was that IAB full migration would use two logical DUs
to facilitate smooth transfer of UEs to the new cell served by the other DU. In normal case, the PCI(s) for the IAB-DU cell(s) can be allocated by OAM. When activating the other logical DU and the cell(s) served by it, the PCI(s) can be (pre-)allocated by the OAM in a legacy manner. However, OAM based PCI allocation for mobility purposes may not be optimum as it cannot predict the IAB locations and whether e.g. PCI collisions would happen when the two DUs are active. Hence, other options should be considered.
An alternative option would be that RAN (e.g. IAB-donor-CU) allocates the PCI(s) which would possibly require some coordination with the donors and/or with OAM. 

Observation 4. PCI allocation by either RAN or OAM for the other logical DU cell(s) can be feasible options for the full migration procedure.

The PCI allocation for the two logical DUs is also related to the radio resource sharing and whether the PCI(s) of the new cell(s) can be the same as those of the first DU. If the same PCI can be used, there would not be issues due to the IAB-node mobility (assuming dedicated PCIs for mobile IAB-nodes), nor related to the signalling procedures, for the PCI management as the PCIs allocated initially can be continued to be used. It should be noted that the use of same PCI would imply same SSB configurations for the two DU cells. Otherwise, there would be PCI collision between cells of the two DUs.

Observation 5. Using the same PCI(s) for the source and target cell(s) of the two logical DUs would not require specific PCI management and would allow simplified procedure for the full migration.

As said, the PCI allocation is related to the radio resource sharing between the two DUs. 

Proposal 2. RAN3 to consider options for PCI management in full migration as discussed above.

2.3 Inter-node information sharing
Rel.17 Xn specification supports following information to be shared between CUs in XN SETUP and NG-RAN NODE CONFIGURATION UPDATE signalling, [2]:
· Served cell information e.g., carrier information, TDD configuration
· IAB-DU resource configurations; H/S/NA configuration
· Neighbour cell information; carriers
· Broadcast information: e.g., PLMN ID, cell ID, TAC, SSB positions, PRACH configuration, CSI TX indication

Current signalling can hence provide comprehensive information about the cell configurations to be shared between neighbouring nodes, being either fixed and/or mobile. The signalling can be used to anticipate potential interference also in scenarios where the IAB-node is moving.

Observation 6. Rel.17 XnAP provides means to share relevant information about the cell configurations to anticipate potential interference issues while the IAB-node is moving.

The other RAN WGs can investigate if any additional information would be needed to be shared between the nodes to support mobile IAB scenarios.

Proposal 3. RAN3 can wait conclusions of the other WGs whether Rel.17 provides sufficient information sharing between the nodes or if some enhancements are needed to cope with  interference scenarios with mobile IAB deployments.


Conclusions
In this contribution we have elaborated IAB mobility and related issues on PCI management, common channel configurations and interference mitigation. As conclusions we had following observations and proposals:
Observation 1. With dedicated PCIs for mobile IAB-nodes, PCI collision with fixed cells can be avoided.
Observation 2. The probability of PCI collision between mobile IAB-nodes depends on the use case and deployment scenario.
Observation 3. The remedy of PCI collision between mobile IAB-nodes would need PCI change of an active cell of a mobile IAB-node affecting the UEs connected to it. 
Observation 4. PCI allocation by either RAN or OAM for the other logical DU cell(s) can be feasible options for the full migration procedure. 
Observation 5. Using the same PCI(s) for the source and target cell(s) of the two logical DUs would not require specific PCI management and would allow simplified procedure for the full migration.

Observation 6. Rel.17 XnAP provides means to share relevant information about the cell configurations to anticipate potential interference issues while the IAB-node is moving.

Proposal 1. RAN3 to assess if any optimization is needed for the PCI change procedure aiming to avoid PCI collision between mobile IAB-nodes.
Proposal 2. RAN3 to consider options for PCI management in full migration as discussed above.

Proposal 3. RAN3 can can wait conclusions of the other WGs whether Rel.17 provides sufficient information sharing between the nodes or if some enhancements are needed to cope with  interference scenarios with mobile IAB deployments.
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