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Introduction
In RAN#98 meeting, the revised WID of Mobile IAB (integrated access and backhaul) for NR was agreed in RP-223177. The WID request RAN4 to conduct o-existence study to assess the impact of moving cells. Based on the study outcome, specify RF and RRM requirements and mechanisms for the mobile IAB-node to enable co-existence, if needed.
In this paper, we would like to discuss and exchange views on the different parts between this new Mobile IAB and the previous IAB studies summarized in TR 38.809. It is expected to build common understanding on the assumptions for Mobile IAB co-ex studies in RAN4 through discussion.
Discussion
System layout
Based on the justification section in RP-223177, the main differences of the co-ex study would be the system layout that the mobile IAB would be continuously moving while mounted on vehicles, and the mobile IAB-node to have no descendent IAB-nodes, i.e., it serves only UEs.
	Quote from RP-223177:
3	Justification
The support for Mobile Integrated Access and Backhaul (IAB) builds on the architecture and protocols derived in the Rel-17 WI NR_IAB_enh, which provided IAB improvements on various aspects such as robustness, load-balancing, spectral efficiency, and end-to-end performance.
The work on Mobile IAB in Rel-18 should focus on the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs. 

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 MT of a mobile IAB-node could support UAV features for UAM services.



The studies conducted in TR 38.809 considered a fixed network layout as the IAB donor and IAB nodes are fixed despite of the layers of the IAB networks. But the mobile IAB would introduce a more dynamic system layouts, as the Mobile IAB nodes can move to anywhere. The coverage of different mobile IAB nodes could be overlapped, and the overall IAB network coverage may be in-balanced. Or, at least the network coverage provided by mobile IAB nodes would not be even as the previous fixed IAB nodes. 
Observation 1: Given the moving nature of mobile IAB nodes, the mobile IAB nodes network coverage may be overlapped, and the overall coverage provided by mobile IAB nodes could be uneven. 
Proposal 1: The network deployment layout of mobile IAB nodes could be overlapped and uneven. This would cause aggregated interference from overlapping mobile IAB nodes cells to impacted legacy cell; and it would cause un-even interference impact to the cells in a legacy network. The evaluation metrics of the legacy cell should be discussed and determined based on this nature of mobile IAB nodes.
Proposal 2: The geometry relationship between IAB network and legacy TDD network (e.g. grid shift) in co-ex study requires new definition, because the mobile IAB nodes are not fixed. 
Observation 2: The moving mobile IAB nodes network would create un-serviced area. If these unserved areas would be covered by other fixed IAB nodes, then the multiple layers should be considered. Whether these IAB donor nodes, possible fixed IAB nodes and mobile IAB nodes are operating in co-channel or adjacent-channel should be one of the key assumptions in co-ex studies.
Proposal 3: The frequency re-use scheme between mobile IAB nodes and possible fixed IAB nodes should be discussed in co-ex study assumptions to determine the in-band and/or adjacent-band interference types of transmission link.
Proposal 4: The overlapping mobile IAB nodes would cause their serving UEs or the random dropping UEs in the network coverage area under service from multiple mobile IAB nodes and fixed IAB nodes if possible. Thus whether these UEs would associate to its dedicated mobile IAB nodes, or whether they would hand over with 3dB assumption as legacy UE, this should be discussed and determined for the co-ex study assumption.
Observation 3: The previous study assumed IAB nodes antenna transmission in UL time slots is with highest gain towards donor, as the IAB nodes are fixed and can be deployed in that way. However, the antenna pointing of mobile IAB nodes may not be able to always have its highest gain towards donor. The mounting of its antenna in horizontal and vertical domain should be discussed and determined.
Proposal 5: The horizontal and vertical tilting and scanning scheme of mobile IAB antennas for UL and DL should be discussed and determined for co-ex study assumption.

Scenarios
According to TR 38.809, the half-duplex constraints of the IAB nodes of the network should be reused. The mobile IAB can be assumed as a synchronized network with legacy TDD network in co-ex study. Thus, the Table 6.1.2-1 can be reused.
Proposal 6: Reuse the Table 6.1.2-1 of TR 38.809 for the TDD mapping of mobile IAB node operation in co-ex study.
The number of mobile IAB nodes assumed in the co-ex study requires discussion, and as Observation 1 and 2 described, there may not be an averaged allocation of mobile IAB nodes as 1 per sector or 1 per IAB donor. 
Proposal 7: The assumed number of mobile IAB nodes per network or per IAB donor needs to be defined for co-ex study. The mobile IAB nodes can moved to any IAB donor or its sub IAB nodes with its moving nature.

Simulation assumptions
Given the WID does not describe any other changes from legacy IAB nodes to mobile IAB nodes, most system parameters of mobile IAB nodes should reuse the ones from TR 38.809.
Proposal 8: The propagation model, antenna model, system parameters could directly refer to the previous agreed settings in TR 38.809 for mobile IAB co-ex study.

Conclusion
The following observations and proposals were presented in this document.
Observation 1: Given the moving nature of mobile IAB nodes, the mobile IAB nodes network coverage may be overlapped, and the overall coverage provided by mobile IAB nodes could be uneven. 
Proposal 1: The network deployment layout of mobile IAB nodes could be overlapped and uneven. This would cause aggregated interference from overlapping mobile IAB nodes cells to impacted legacy cell; and it would cause un-even interference impact to the cells in a legacy network. The evaluation metrics of the legacy cell should be discussed and determined based on this nature of mobile IAB nodes.
Proposal 2: The geometry relationship between IAB network and legacy TDD network (e.g. grid shift) in co-ex study requires new definition, because the mobile IAB nodes are not fixed. 
Observation 2: The moving mobile IAB nodes network would create un-serviced area. If these unserved areas would be covered by other fixed IAB nodes, then the multiple layers should be considered. Whether these IAB donor nodes, possible fixed IAB nodes and mobile IAB nodes are operating in co-channel or adjacent-channel should be one of the key assumptions in co-ex studies.
Proposal 3: The frequency re-use scheme between mobile IAB nodes and possible fixed IAB nodes should be discussed in co-ex study assumptions to determine the in-band and/or adjacent-band interference types of transmission link.
Proposal 4: The overlapping mobile IAB nodes would cause their serving UEs or the random dropping UEs in the network coverage area under service from multiple mobile IAB nodes and fixed IAB nodes if possible. Thus whether these UEs would associate to its dedicated mobile IAB nodes, or whether they would hand over with 3dB assumption as legacy UE, this should be discussed and determined for the co-ex study assumption.
Observation 3: The previous study assumed IAB nodes antenna transmission in UL time slots is with highest gain towards donor, as the IAB nodes are fixed and can be deployed in that way. However, the antenna pointing of mobile IAB nodes may not be able to always have its highest gain towards donor. The mounting of its antenna in horizontal and vertical domain should be discussed and determined.
Proposal 5: The horizontal and vertical tilting and scanning scheme of mobile IAB antennas for UL and DL should be discussed and determined for co-ex study assumption.
Proposal 6: Reuse the Table 6.1.2-1 of TR 38.809 for the TDD mapping of mobile IAB node operation in co-ex study.
Proposal 7: The assumed number of mobile IAB nodes per network or per IAB donor needs to be defined for co-ex study. The mobile IAB nodes can moved to any IAB donor or its sub IAB nodes with its moving nature.
Proposal 8: The propagation model, antenna model, system parameters could directly refer to the previous agreed settings in TR 38.809 for mobile IAB co-ex study.
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