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Introduction
During RAN#96e meeting, a new WID for mobile IAB was approved in [1]. The objectives of the mobile IAB are copied in the below. One objective is to discuss mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). In this contribution, we discuss the mitigation of interference in mobile IAB scenario and present our considerations. 
	Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]


Discussion
Avoidance of PCI collision

In the mobile IAB scenario as illustrated in figure 1, mobile IAB node is mounted on a vehicle and serves UEs in the vehicle. And inter-donor full migration needs to be performed so that the mobile IAB node migrates from source donor CU to target donor CU when the vehicle is moving along the trajectory. As discussed in [2], it is suggested that two logical DUs are supported in the mobile IAB node and the two logical DUs use separate physical cell resources.  That means both two sets of cells of the two logical DUs could be active at a time, using different PCIs. In this way, all the served UEs need to perform random access and be handed over to the target cell during full migration. 
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Figure 1 Mobile IAB scenario
In current specification, cell configurations (e.g. PCI) is configured via OAM. Since the mobile IAB node is moving along with the vehicle, when the mobile IAB node travel over long distances, the PCI of mobile IAB-DU cell may collide with other cells in the vicinity. During DU migration, mobile IAB-DU sends F1 setup request message to the target donor, which includes PCI of IAB-DU cells. On the other hand, IAB donor could be aware of PCI of neighbouring cells since cell information could be exchanged between neighbour cells via existing XnAP message. In this way, after receiving PCI of mobile IAB-DU cells via F1 setup procedure, the IAB-donor can detect whether the PCI of mobile IAB-DU cell collide with neighbour cells. If there is a PCI collision between mobile IAB-DU cell and neighbour cell, the target donor CU could reconfigure the PCI for the mobile IAB-DU cell via existing F1 setup response message. 
Observation 1: After receiving PCI of mobile IAB-DU cells via F1 setup procedure, the IAB-donor can detect whether the PCI of mobile IAB-DU cell collide with neighbour cells.
Observation 2: If there is a PCI collision between mobile IAB-DU cell and neighbour cell, the target donor CU could reconfigure the PCI for the mobile IAB-DU cell via existing F1 setup response message.
Avoidance of RACH collision

As discussed in [3], if inter-donor full migration procedure reuse R17 inter-donor partial migration procedure, DU migration and UE migration procedures are performed after partial migration procedure. And RRCreconfiguration for UE is delivered via target path which means UE migration could be performed gradually, i.e. there is no RACH collision issue. On the other hand, if inter-donor topology transport is not performed during full migration procedure, F1 traffic is switched from donor CU1 to donor CU2 directly. In this scheme, mobile IAB node disconnect with the source CU after receiving HO CMD for the IAB-MT. For example, UE migration is performed before MT migration, or CHO is configured at UE before MT migration, or RRCreconfiguration for UE is sent to mobile IAB-DU before MT migration and buffered at mobile IAB-DU. In this situation, RRCreconfiguration message of the UE needs to be transmitted to the mobile IAB node/served UE before MT migration. And RRCreconfiguration messages for all served UEs are executed at UEs in a short time period. So there would be a large number of UE random access attempts in a short time period, which would lead to RACH collision issue. 

Observation 3: If inter-donor full migration procedure reuse R17 inter-donor partial migration procedure, RRCreconfiguration for UE is delivered via target path which means UE migration could be performed gradually, i.e. there is no RACH collision issue. 
Observation 4: If inter-donor topology transport is not performed during full migration procedure, RRCreconfiguration messages for all served UEs are  executed at UEs in a short time period. In this case, there would be a large number of UE random access attempts in a short time period, which would lead to RACH collision issue. 

As analyzed above, the RACH collision issue may only exist in the full migration procedure without inter-topology transport.  So the RACH collision issue could be discussed after we have conclusion on whether inter-topology transport is supported in full migration. Assume that RACH collision issue exist in full migration procedure, the UE modeling needs to be discussed first, e.g. how many UEs would initiate random access in one cell in a specific time period. And then we could discuss whether the current PRACH capacity meet the requirement in mobile IAB scenario.
Proposal 1: The RACH collision issue could be discussed after we have conclusion on whether inter-topology transport is supported in full migration.
Conclusion
In this contribution, we discussed the mitigation of interference in mobile IAB scenario. And we have the following observations and proposals:

Observation 1: After receiving PCI of mobile IAB-DU cells via F1 setup procedure, the IAB-donor can detect whether the PCI of mobile IAB-DU cell collide with neighbour cells.
Observation 2: If there is a PCI collision between mobile IAB-DU cell and neighbour cell, the target donor CU could reconfigure the PCI for the mobile IAB-DU cell via existing F1 setup response message.
Observation 3: If inter-donor full migration procedure reuse R17 inter-donor partial migration procedure, RRCreconfiguration for UE is delivered via target path which means UE migration could be performed gradually, i.e. there is no RACH collision issue. 
Observation 4: If inter-donor topology transport is not performed during full migration procedure, RRCreconfiguration messages for all served UEs are  executed at UEs in a short time period. In this case, there would be a large number of UE random access attempts in a short time period, which would lead to RACH collision issue. 

Proposal 1: The RACH collision issue could be discussed after we have conclusion on whether inter-topology transport is supported in full migration.
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