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Introduction
In this paper we discuss the following objectives of the Rel-18 IAB WI:
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]
While considering that:
· Mobile IAB-nodes should be able to serve legacy UEs.
· Solutions providing optimization for Mobile IAB may entail Rel-18 UE enhancements, provided that such enhancements are backwards compatible.

Mitigation of reference signal collisions
[bookmark: _Toc108441134]In mobile radio networks comprising static nodes, physical distance between the (non-neighbouring) nodes, proper operator cell deployment planning, and the fact that the set of neighbouring nodes does not change, is sufficient to avoid collisions between reference and control signals. This is, however, not the case for a network with mobile IAB (mIAB) nodes, whose set of neighbour cells can constantly change due to mIAB-node mobility. 
The mobile IAB WID identifies two types of reference and control signal collisions: Physical Cell Identity (PCI) collisions and Random Access CHannel (RACH) collisions.
PCI conflict
The PCI is encoded into the primary synchronization signal (PSS) and the secondary synchronization signal (SSS). If the mIAB moves into an area with the same PCI that is used in one of its served cells, there can be interference in the sync sequence detection which may lead to reduced UE synchronization performance. This is because of the UEs that will try to sync to two different synchronization signals, one coming from the mIAB and the other from, e.g., a static node. 
The TS 38.401 specifies the means for resolution of such PCI conflicts named PCI Optimization Function. Two types of PCI assignment have been defined: centralized assignment and distributed assignment, see the excerpt from clause 7.8 of TS 38.401:
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.
From the above it follows that the PCI conflict detection and reconfiguration are already supported by the F1AP.
Another approach to avoiding PCI collision is partitioning of PCI space (1008 possible PCI values), where a dedicated range of PCI values would be allocated exclusively to mIAB-nodes. This approach could be facilitated by the fact that the trajectory of the mIAB may be known in advance. The two approaches may even be combined.
We conclude that the existing specifications provide support for mitigation of PCI conflicts.
Proposal 1: 3GPP specifications define mechanisms for PCI collision avoidance and/or optimization, and thus no further enhancement is needed for mobile IAB.

RACH configuration conflict
RACH procedure is the initial access procedure for a UE to obtain uplink synchronization for radio access communications. RACH configuration conflict occurs if there is an overlap between the sets of root sequences of two neighbouring cells or overlap of RACH occasions for UEs provided by an mIAB-node and a (potential) parent node. For IAB-nodes, RAN1 has specified in Rel-16 an IAB-specific RACH configuration that should allow preventing the latter scenario.
A general approach to avoidance of RACH configuration conflict is static planning, where RACH root sequence parameters are set to different values in adjacent cells to avoid preamble detections from UEs in neighbouring cells. However, for non-stationary RAN nodes, the above approach might not be enough, as the chances of adjoining cells being configured with the same RACH root sequence (or overlapping sets of) increase with the mobility of the RAN node. As an mIAB-node would traverse through coverage of stationary nodes, it may not be possible to avoid an overlap between the root sequences of the mIAB and the surrounding stationary nodes. On the other hand, mIAB cells are expected to be small with lower transmit power than regular gNBs, which means that each root sequence will generate more preambles than for normal macro cells, given that cyclic shifts of small cells are short. This implies a lower probability of the issue occurring in mIAB cells than in other types of cells. 
Proposal 2: No enhancements for avoidance of RACH configuration conflicts for mIAB-nodes are needed.

Resource coordination for mIAB
As the mIAB moves along its trajectory and the set of neighbouring cells changes, it may also be necessary to adjust the cell resource configuration (e.g., TDD patterns) of the mIAB-DU to avoid conflicts with the neighbouring cells. In this scenario, the parent node of the mIAB may be served by the same or different donor CU as the mIAB-DU.  We note that the coordination of semi-static cell-level configurations has already been standardized in Rel-17 in the form of the F1AP gNB-DU Resource Configuration and the XnAP IAB Resource Coordination. Thus, no further enhancement for resource coordination of semi-static cell-level configurations for mIAB-nodes is needed.
Proposal 3: Resource coordination between the mIAB and its parent nodes is enabled by the existing XnAP and F1AP procedures for the coordination of semi-static cell-level configurations, and hence no further enhancement is needed. 

Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses the Rel-18 WI objectives related to interference and reference signal collisions due to mobility of the IAB-node. The following is proposed:
Proposal 1: 3GPP specifications define mechanisms for PCI collision avoidance and/or optimization, and thus no further enhancement is needed for mobile IAB.
Proposal 2: No enhancements for avoidance of RACH configuration conflicts for mIAB-nodes are needed.
Proposal 3: Resource coordination between the mIAB and its parent nodes is enabled by the existing XnAP and F1AP procedures for the coordination of semi-static cell-level configurations, and hence no further enhancement is needed. 
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