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Introduction
Rel-18 mobile IAB has the following objectives (only ones related to RAN2 are highlighted):
	
· 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]
· 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.




Compared with Rel-16 and 17 IAB, allowing IAB node’s physical mobility triggers the discussion on several aspects: 
· Whether legacy IAB design for migration can guarantee that the mobile IAB node’s connection is reliable and latency-agnostic enough. 
· How much signaling occurs during and following the migration, i.e., the signalling to/from CN for both migrating IAB node and its access UEs, the signalling within the backhaul that carries this CN signalling, the signalling (more local) on radio links between access UEs and mobile IAB / mobile IAB and its parent node(s), and whether all these don’t make any problem on access UE’s data communications
· How much signaling occurs in access UE regardless of mobile IAB node’s migration procedure 
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Whether legacy IAB migration mechanism is enough for IAB node itself and its access UEs
Already IAB node has the migration procedures for any kind of deployment cases through Rel-16 and 17, i.e., intra-/inter-DU, intra-/inter-donor. Baseline of legacy procedures are to reuse the UE’s mobility solutions which is triggered by RRM configuration, and relocation of RRC to the target cell/node/donor and the additional point compared UE’s procedure is to update the DU and F1 related configuration at the IAB node after RRC context is relocated to the target parent/donor node. For inter-donor migration, it was partial migration IAB node and access UEs’ context are partially anchored at source donor and target donor separately. This is still limitation for inter-donor migration case to be applied mobile IAB node by considering mobile IAB node’s physical movement. Sticking to the original source node would make significant inefficiency w.r.t. inter node signaling, and latency as the physical distance between the source node and target node for migration IAB node will increase. So full migration needs to be applied for Rel-18 mobile IAB node. 
Proposal 1. RAN2 design the IAB-MT operation assuming full migration. 
When considering whether multi-hop should be allowed for mobile IAB node, it is still unclear whether legacy procedure is enough to support the multiple parent hops to the donor node. In the control plane perspective, there is methods necessary for the minimum operation in the legacy. However it is not guaranteed that necessary latency/fairness level is satisfied by the access UEs upon mobile IAB node’s physical movement. 
Proposal 2. RAN2 discuss on whether legacy migration and other normal procedures can satisfy the access UE’s quality of service level required when mobile IAB node have multiple hops to the donor node and to judge whether any enhancement is necessary or not. 



Group mobility upon mobile IAB node is handed over.
IAB node’s mobility triggers some event configured before and measurement report will be reported to the donor. Assuming full migration commented in the section 1, mobile IAB node DU will be anchored at new donor node, and this leads to the change of DU’s configuration, and finally change of the cell run by the DU. The critical configuration to be changed in this case would be NCGI/PCI. NCGI change would be reflected to the system information update procedure. So access UEs under a mobile IAB node will get the new NCGI via system information update procedure. Even there could be some delay to get this fresh information, it can be bearable as normal UE’s operation. 
Observation 1. NCGI change due to the donor node change can be resolved with system information update procedure, and has no problem for the full migration.

For PCI, usually PCI is a given resource to the DU via OAM etc. even in some situation this also can be changed based on the CU’s command. So the PCI conflict is usually controlled by implementation (i.e., checking whether initially given PCI is conflict, and if conflict, CU command DU to change to the other non-conflict PCI. Different with this static cell deployment, however, in mobile IAB case, the PCI conflict between mobile IAB node’s one and other (deployed stationary node or even mobile IAB node) ones can continuously happen. In DU perspective, it is safe to follow the new CU’s command to change its PCIs at the migration, not sticking to its initially given PCI. Therefore, DU of mobile IAB node would frequently change its PCI per handover. The PCI is used for basic cell’s identification, and time/frequency synchronization by multiplexing within SSB. Therefore, change of PCI means cell’s change, and that access UE needs to be handed over from old cell with old PCI to the new cell with new PCI. 
Observation 2. Donor node change can lead to the PCI change on the mobile IAB node. And access UE needs to be change the cell from old cell with old PCI to new cell with new PCI.

As discussed in Rel-17, RAN3 has been considering using logical DU to run a cell per each PCI, and using hard split physical resources for each cell run by each logical DUs. At least, this method can be understood as a feasible way by RAN3 (LS R2-2109143). Before or after that new cell is turned on, the handover command could be given to each access UE. Once HO command is given to the UE, then the access UE will do handover procedure with optionally random access. In legacy procedure, if this HO command is given to each access UE at the almost same time, then each UE’s random access and sending complete message to the target cell would happen at almost same time. In this situation, RACH conflict can happen, and UL resource usage might be difficult by each UEs, which could increase the data interruption to access UE, and even leads to connection failure.  
Observation 3. Full migration might lead to access UE’s handover in bulk at some condensed time duration, and this could make RACH conflict and transmission of complete message difficult. 
From above observation, how to deliver the handover command to the access UE, and how to avoid the bulk handover procedure must be the issue to be discussed and solved.

Proposal 3. RAN2 discuss on how to avoid the bulk handover procedure of access UEs when full migration is adopted in the following aspects:
· How/when to give handover command to each access UE by donor node
· Whether any mechanism is necessary for access UE when receiving handover command and completing handover procedure.

Access UE’s operation when mobile IAB node physically moves

Mobile IAB node’s movement could be fast enough when considering the train or bus with the IAB node, and from this, therefore access UEs in that transport could face fast and swift neighbor cell appearance/disappearance compared with normal stationary IAB node case, and even that could be simultaneously happened to all of the access UEs under that mobile IAB node. 
In connected mode of access UE, usually UE is configured with various types of event for measurement result reporting. There could be absolute signal strength based ones (such as A2, A4) and relative signal strength based ones (such as A3, A5). Considering that most of access UEs will be configured with same kind of events, once an event is satisfied then there would be a measurement reporting from all the access UEs at the same time (or at least almost same time). And even this measurement reporting surge would happen frequently compared with normal UE behavior. 
 Observation 4. In connected mode, neighbor cell appearance/disappearance could make measurement reporting surge from most of access UEs. 

For idle/inactive mode UEs, there would be also fast cell reselection based on the change of the serving cell signal strength and neighbor cell signal strength. Cell reselection algorithm is based on the relative signal strength difference between serving/neighbor cell, therefore mobile IAB node is moving through the center of neighbor cell (i.e., area having the strongest cell strength) most of idle/inactive UE will reselect the best cell, but in a while UEs will go back to the IAB node’s cell due to the neighbor cell’s disappearance. This is unnecessary UE’s operation to waste UE power for measurement and reading MIB/SIBs of changed cell. Therefore, it is necessary  
Observation 5. In idle/inactive mode, access UE might do cell reselection to neighbor cell unnecessarily and come back to the IAB node’s cell.

From above observations, it is necessary to discuss whether those observation would be a problem, and if so, to find the solutions.

Proposal 4. RAN2 discuss on the access UE’s mobility related operation facing IAB node’s mobility regardless of mobile IAB node’s handover procedure such as:
· In connected mode of access UE, whether MR surge from access UE could be a problem and if so, to find the solution for this
· In idle/inactive mode of access UE, whether access UE’s cell reselection to neighbour cell (out of the IAB node) and again back to the cell of the IAB node could be a problem, and if so, to find the solution for this. 





Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Proposal 1. RAN2 design the IAB-MT operation assuming full migration. 
Proposal 2. RAN2 discuss on whether legacy migration and other normal procedures can satisfy the access UE’s quality of service level required when mobile IAB node have multiple hops to the donor node and to judge whether any enhancement is necessary or not. 
Observation 1. NCGI change due to the donor node change can be resolved with system information update procedure, and has no problem for the full migration.
Observation 2. Donor node change can lead to the PCI change on the mobile IAB node. And access UE needs to be change the cell from old cell with old PCI to new cell with new PCI.
Observation 3. Full migration might lead to access UE’s handover in bulk at some condensed time duration, and this could make RACH conflict and transmission of complete message difficult. 
Proposal 3. RAN2 discuss on how to avoid the bulk handover procedure of access UEs when full migration is adopted in the following aspects:
· How/when to give handover command to each access UE by donor node
· Whether any mechanism is necessary for access UE when receiving handover command and completing handover procedure.
 Observation 4. In connected mode, neighbor cell appearance/disappearance could make measurement reporting surge from most of access UEs. 
Observation 5. In idle/inactive mode, access UE might do cell reselection to neighbor cell unnecessarily and come back to the IAB node’s cell.
Proposal 4. RAN2 discuss on the access UE’s mobility related operation facing IAB node’s mobility regardless of mobile IAB node’s handover procedure such as:
· [bookmark: _GoBack]In connected mode of access UE, whether MR surge from access UE could be a problem and if so, to find the solution for this
· In idle/inactive mode of access UE, whether access UE’s cell reselection to neighbour cell (out of the IAB node) and again back to the cell of the IAB node could be a problem, and if so, to find the solution for this. 

