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The justification of the WID stated following, [1]:
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 UE DC
The WI objectives specific for RAN4 were defined as follows:
RAN4 is expected to study impact on RF and RRM requirements:
· Conduct co-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. 
· Specify RRM requirements for the mobile IAB-node to enable IAB-node mobility, if needed.
In this contribution we discuss potential RRM implications related to mobile IAB scenarios.
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Mobility-related RRM requirements
Deployment options for the mobile IAB were discussed in [2]. Mobile IAB-nodes are assumed to be mounted in a mobile vehicle, such as train, tram, bus, or the like. The movement of the vehicle can be deterministic (e.g., railways), but it can be also basically random. With deterministic trajectories of the vehicle the measurements could be focused on the cell anticipated for the following IAB-MT HO or the configuration of Tx beams at gNBs and Rx beams at UEs can be optimized. However, such optimized operation would not be a generic solution for any type of mobile IAB deployment. Hence, HOs or beam switches to any target cell/beam should be supported. The mobility procedures apply normal UE connected state mobility. Hence, UE RRM requirements for mobility shall be the baseline for mobile IAB requirements.
UE RRM requirements for mobility shall be the baseline for mobile IAB requirements.

Mobile IAB-MT shall support basic mobility related functions such as:
· IDLE state mobility; cell (re-)selections
· After the integration procedure, IAB-MT can be assumed to be normally in CONNECTED state, it may go IDLE due to connection failures where IDLE state mobility is applied
· CONNECTED STATE mobility; HO procedure including access, re-establishment
· Measurements and measurement reporting
· SSB/CSI based RLM
· BFD/BFR
· TCI switching
In all these cases, the IAB-MT behavior shall be similar if not identical to that of an UE. Some mobile IAB specific scenarios like high speed trains would benefit from specialized implementation. Corresponding scenario is supported in the high-speed train (HST) case for which enhanced RRM requirements have been specified (e.g., intra-frequency measurements, L1 measurements, etc.). Mobile IAB can indicate the HST support as a capability whenever required in the deployment scenario. Hence, this would not be a mandatory support as other use cases exist that do not need such high speed support.
For any mobility related additional RRM requirements, e.g., in HST scenarios, IAB-MT can indicate the support of such capability not mandating the implementation in all mobile IAB-nodes.

RRM requirements on timing
UE TX timing has clear requirements supporting UE mobility i.e., varying propagation delays. The same applies also for IAB-MT TX timing and therefore the network control, UE behavior and requirements shall apply also for mobile IAB case:
· Timing advance (TA) control
· Allowed TX timing error
IAB-MT TX timing can follow existing UE requirements.

For network synchronization, there is a requirement for cell phase synchronization. In IAB case, the synchronization can be achieved by GNSS or OTA synchronization utilizing TA and T_delta signalling.
GNSS usage will generally be feasible in vehicle scenarios where the receiver is normally outdoors. There can be discontinuity with the availability of GNSS signals, e.g., when going through tunnels, in deep street canyons, etc. However, the issue may be overcome with suitable implementation where, e.g., local clock maintains the timing during temporary the breaks in the GNSS reception.
GNSS can be assumed to be the primary option for mobile IAB synchronization.

Rel.16/17 OTA synchronization to set the DU timing will have additional issues due to IAB-node mobility. The DU timing is determined from the DL RX timing and signalled TA and T_delta values. In fixed (stationary) IAB deployment, the propagation delay is fixed and the TA (and T_delta) does not have to adapt to changes in the propagation delay but rather to possible timing drift due to frequency offsets in the reference clocks at the parent and IAB nodes. In mobile IAB case, TA must adapt the timing for the instantaneous propagation delay the same way as UE. The TA control is anyway applicable as such for mobile IAB-MT TX adjustment and, as said, UE requirements and behaviour can be applied.
TA control and related requirements for UL TX timing and OTA DU synchronization specified for UE are applicable for mobile IAB-MT.

If DU timing is based on OTA, in mobile scenario, the additional uncertainty comes from the Doppler shift on the parent link (IAB-MT RX). There are, however, different implementation options for IAB MT and DU frequency references. Furthermore, the eventual requirement for the DU timing accuracy i.e., cell phase synchronization, do not have to be anything different from the fixed deployments. For this reason, no new requirements are needed and it can be left for implementation how the timing accuracy is achieved.
Legacy IAB-DU TX timing requirement apply in Mobile IAB. How to cope with Doppler shift on the parent link can be left for implementation.

No additional Rel.18 requirements on timing are anticipated for mobile IAB timing.
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In this contribution we discussed potential RRM implications related to mobile IAB scenarios
In the paper, the following Observations and Proposals were made:
1. UE RRM requirements for mobility shall be the baseline for mobile IAB requirements.
1. For any mobility related additional RRM requirements, e.g., in HST scenarios, IAB-MT can indicate the support of such capability not mandating the implementation in all mobile IAB-nodes.
1. IAB-MT TX timing can follow existing UE requirements.
1. GNSS can be assumed to be the primary option for mobile IAB synchronization.
1. TA control and related requirements for UL TX timing and OTA DU synchronization specified for UE are applicable for mobile IAB-MT.
1. Legacy IAB-DU TX timing requirement apply in Mobile IAB. How to cope with Doppler shift on the parent link can be left for implementation.
No additional Rel.18 requirements on timing are anticipated for mobile IAB timing.
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