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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new WID for mobile IAB-node [1] has been approved to be discussed in Rel-18, and following detail objectives are identified mainly focus on RAN3 and RAN2.
	· 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]
· [bookmark: OLE_LINK6]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]
Note: At the beginning of the work period, RAN3, RAN2 should discuss the potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node, with respect to the scenario where a mobile IAB node connects directly to an IAB-donor.


In this contribution, interference mitigation of mobile IAB-node mobility is analyzed, including potential PCI and RACH collisions during the full migration of mobile IAB-node.
2. Discussion
[bookmark: OLE_LINK5]PCI collision of mobile IAB-node
For a mobile IAB-node undergoing full migration, it has two logical IAB-DUs (IAB-DU1 and IAB-DU2) which terminates at source IAB-donor-CU and target IAB-donor-CU separately. And the cells of the two logical IAB-DUs can be activated simultaneously so that the served UEs of the mobile IAB-node can perform handover from the source cell in logical IAB-DU1 to the target cell in logical IAB-DU2.


Figure 1. Example of inter-donor migration of mobile IAB-node and its served UE
In the same frequency band, if source cell of IAB-DU1 and target cell of IAB-DU2 use the same PCI, UE in the cell cannot differentiate the two cells using the same PCI and can only detect and synchronize to one of them which lead to potential PCI collision. In addition, if a UE in the third cell wants to handover to a cell of IAB-DU1 or a cell of IAB-DU2 which is identified by the same PCI at the same time, gNB of the third cell is confusion and cannot distinguish the two cells for UE to handover.
Observation 1: There is PCI collision and PCI confusion if source cell of IAB-DU1 and target cell of IAB-DU2 use the same PCI in the same frequency band.
Proposal 1: Cells in logical IAB-DU2 shall be different to cells in logical IAB-DU1 in the same frequency band.
In case of mobile IAB, the potential PCI collision will be further enlarged due to the mobility of the mobile IAB-node. However, the cells of the IAB-DU are assigned by OAM, a simplest and straightforward way to avoid the potential PCI collision is to assign a separate set of PCIs used for mobile IAB-node by OAM. In this way, the PCI collision can be essentially resolved. 
Alternatively, the PCI Optimisation Function specified in the R17 as follow [2] [3] can be reused for mobile IAB-node if occurrence of PCI collision.
Proposal 2: Reuse the PCI Optimisation Function as specified in R17 to resolve the PCI collision for mobile IAB-node.
	[bookmark: _Toc109153950]15.5.6	Support for PCI Optimisation [2]
The PCI Optimization Function in split gNB case is specified in TS 38.401 [4].
[bookmark: _Toc109153951]15.5.6.1	Centralized PCI Assignment
For centralized PCI assignment in gNB, the OAM assigns a single PCI for each NR cell in the gNB, and the gNB selects this value as the PCI of the NR cell.
[bookmark: _Toc109153952]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 neighboring 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]7.8	PCI Optimisation Function [3]
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.



RACH collision of mobile IAB-node
In case of migration of mobile IAB-node, all related served UEs may handover from source IAB-DU1 to target IAB-DU2 in a short time period. So, there may have RACH resource collision due to the RACH storm of a great many UEs in this case. As discussed in another contribution [4], since the served UEs still access to the mobile IAB-node during the full migration, the RACH procedure between the UEs and the mobile IAB-node may be skipped to reduce the latency of full migration. In other words, RACH-less handover for the served UEs can avoid the potential RACH collision due to mobile IAB-node mobility.
Observation 2: RACH-less handover for the served UEs can avoid the potential RACH collision due to mobile IAB-node mobility.
If the served UEs of the mobile IAB-node still need to perform legacy handover which including RACH during full migration procedure. RACH resources for some of UEs may occur collision. However, since the RACH resources for the all served UEs are centralized configured by the IAB-donor-CU, and the IAB-donor-CU is able to schedule each UE to perform RACH in different time/frequency domain resource. In addition, group mobility is only considered for onboard UEs and no optimizations for surrounding UEs. Moreover, this is not the specific case for mobile IAB-node, and it has been already discussed in other agenda items, e.g., NTN and MBS. Therefore, maybe RAN1 needs to firstly evaluate whether the legacy RACH configurations are sufficient for avoid RACH collision of served UEs of mobile IAB-node. And enhancements for RACH collision avoidance can be discussed later based on the feedback of the evaluation.
Proposal 3: Ask RAN1 to firstly evaluate whether the legacy RACH configurations are sufficient for avoid RACH collision of served UEs of mobile IAB-node.
Conclusion
This contribution aims to discuss potential interference mitigation for mobile IAB-node. And following observations and proposals are concluded. 
PCI collision of mobile IAB-node
Observation 1: There is PCI collision and PCI confusion if source cell of IAB-DU1 and target cell of IAB-DU2 use the same PCI in the same frequency band.
Proposal 1: Cells in logical IAB-DU2 shall be different to cells in logical IAB-DU1 in the same frequency band.
Proposal 2: Reuse the PCI Optimisation Function as specified in R17 to resolve the PCI collision for mobile IAB-node.
RACH collision of mobile IAB-node
Observation 2: RACH-less handover for the served UEs can avoid the potential RACH collision due to mobile IAB-node mobility.
Proposal 3: Ask RAN1 to firstly evaluate whether the legacy RACH configurations are sufficient for avoid RACH collision of served UEs of mobile IAB-node.
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