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Introduction
Rel-18 mobile IAB has the main objectives related to the mobility of the mobile IAB node. In the last R2#119meeting, the below agreements were made regarding this aspects: 
	
The following Points are Endorsed, i.e. for the plan for next meeting (after one round of discussion at R2 119-e): 
P1: RAN2 to discuss scenarios, if and where enhancements to cell (re-)selection to/from the mobile IAB-node apply, e.g. based on mobile IAB-node broadcast parameter (this point doesn’t preclude other potential usage of Bcast info).
P2: Can discuss whether The mobile IAB-MT need to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU,
P3: For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case. 
P4: RAN2 may discuss whether there are issues with PCI partitioning that needs to/can be addressed (to be used in applicable scenario), if any found within R2 scope. May discuss need for and feasibility from R2 point of view of a dynamic PCI change mechanism. May also discuss whether enhancements to/vs current UE/MT reporting are useful/necessary to improve PCI collision detection. 
P5: RAN2 may discuss whether there is a problem of RACH configuration collision between mobile IAB and stationary network from RAN2 perspective and/or whether RAN2 should ask RAN1 to consider RAN1-related aspects. 

The method of not broadcasting “iab-Support” indication, is sufficient to prevent other IAB-node from accessing mobile IAB (without further spec impact).
R2 assumes RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node (would depend also on the assumptions for UL synch). 

R2 assumes that CHO or delayed RRC config could be the baseline for group mobility (FFS if could be applicable for mobility of IAB MT), i.e. with a preparation in advance (not immediately) of the execution. 




Above highlighted issues are discussed in this document, i.e., 
· Any enhancement on cell (re)selection to/from mIAB node
· Whether sending mIAB node indication to donor CU
· Adopting RACH-less handover to the on-board RRC_Connected UEs
· Adopting CHO or delayed RRC configuration for group mobility 
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
Group mobility upon mobile IAB node is handed over.
IAB node’s mobility triggers some event configured to IAB MT before and the corresponding measurement report from MT will be reported to the donor. Assuming full migration, 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 and security parameters. 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 upon migration, not sticking to its initially given PCI. Therefore, DU of mobile IAB node would frequently change its PCI per mIAB’s migration. 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 at full migration can lead to the PCI change in the mobile IAB node DU. And access UE needs to change the serving 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). And last R3 meeting made the agreements as below: 
	For DU migration cases, to execute the handover of the served UEs, the mobile IAB node concurrently supports two logical mobile IAB DUs, which have F1AP associations with the source CU and the target CU, respectively



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. Considering the 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 using UL resource could be congested for each UEs, which could increase the data interruption to access UE, and even leads to connection failure.  
Observation 3. Considering legacy HO procedure, 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/when 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. 
There were some discussion in R2#119-e whether introducing RACH less HO for access UEs, and what kind of mechanism can be used for access UE’s handover upon mIAB node’s migration time.
 Regarding reducing the surge of the signaling after reception of HO CMD, RACHless HO can be adopted since there is no big difference in the UL synchronization before and after HO of mIAB node. Since executing RACH is mainly for UL synch, this specific case of mIAB node’s HO can apply the RACHless HO. 
Proposal 1. RAN2 introduce RACHless handover for access UEs under the mIAB node’s full migration.

Regarding how to reduce the transmission surge of HO CMD, there could be a candidate solutions such as CHO-like and delayed RRCReconfig method. Which solution is better fit could be only decided when full migration baseline is more exposed by RAN3. But at least there would be a simple comparison between two. CHO can be used by storing the target cell configuration in the UE, and radio signal based condition would be used. For this operation, target cell should be turned on before turning off the source cell. Otherwise (if there is a gap between source cell turning off and target cell turning on), there could be RLF declaration. Even there are two cells, i.e., source cell and target cell turned on in parallel, the actual execution of CHO happens after source cell’s turning off. So, there could be a time of having no signal from the source cell before CHO execution (briefly we think that is Time-to-trigger time used in L3 filtering). 
 DelayedRRCReconfig method concept was already introduced in R17 by RAN3. DU of mIAB node withholds the RRCReconfgiruation msg (i.e., HO CMD in this mIAB discussion), and after DU’s migration completion, mIAB node sends HO CMD to each descendant nodes. If considering mIAB node case, HO CMD will be given to the each access UEs, not the descendant nodes. This HO CMD is via source cell’s link. So there is no vulnerability due to loss of radio link either from source cell or target cell. So source and target cell needs to be coexisted at least for some duration. 
Observation 4. CHO might have some link loss time from source cell due to turning off the source cell while delayed RRCReconfig can let access UE have gracefully handover to the target cell. 
However, every details only can be decided after R3 has the full picture of full migration.
Proposal 2. RAN2 wait for the more clear information on full migration for deciding the access UE’s handover mechanism upon mIAB’s full migration.


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, access UEs in that transport could face fast and swift neighbour cell’s 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 similar kind of events (since mIAB node need to catch the access UE’s getting on/off the transport), once an event is satisfied then there would be 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 the case of UE under the stationary IAB node. 
 Observation 5. In connected mode, there would be frequent measurement reporting surges from most of access UEs in the mIAB node. 
However, this signalling surge can be reduced by the network implementation by releasing absolute signal strength based event from access UEs, and only keeping relative signal strength based ones. In most cases, the serving cell signal strength would be much higher than the neighbor cell’s one. Therefore, there would not be much cases to trigger MR except the case that the access UE is leaving the transport. 
Observation 6. Measurement report surge can be reduced by network implementation. And no need to enhance the legacy RRM method regarding measurement configuration and report on access UEs under the mIAB node. 
Proposal 3. RAN2 not to introduce modification on RRM i.e., measurement configuration and measurement report procedure for access UEs under the mobile IAB node for reducing MR surges.

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 when mobile IAB node is moving through the center of neighbor cell or the spot having the strongest signal strength of neighbor cell, 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 that best serving cell’s disappearance. This is unnecessary UE’s operation to waste UE power for measurement and reading MIB/SIBs of changed cell. However, it is grey area that those aspects could become the strong motivation to introduce the cell reselection mechanism.  
Observation 7. 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 whether 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. 

Support of node mobility
In RAN2#119-e, the following was endorsed as a discussion point for RAN2#119bis-e:
P2: Can discuss whether The mobile IAB-MT need to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU,

A mobile IAB node will place significant burden (technical requirements) on its parent IAB-DU and related CU. Assuming there is no mobile IAB indication send to the IAB-donor-CU, the mobile IAB node may be handed over by the CU to a parent node which has no adequate capabilities. This would then lead to additional HO procedure to move the mobile node to another parent node, incurring further delay and signaling overhead. We therefore believe that:
Proposal 5. The mobile IAB-MT shall send a mobile-IAB indication to the IAB-donor-CU.
To complement this aspect, it would be helpful if the IAB-DUs which can serve as parents to mobile IAB nodes were to broadcast this capability. This would assist the initial attachment of the mobile IAB node to the network. We therefore additionally propose the following:
Proposal 6. IAB-DU that can serve as the parent of the mobile IAB node shall broadcast this support.
Proposal 7. RAN2 to discuss how this support indication is signalled.



Conclusion
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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 at full migration can lead to the PCI change in the mobile IAB node DU. And access UE needs to change the serving cell from old cell with old PCI to new cell with new PCI.
Observation 3. Considering legacy HO procedure, 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 1. RAN2 introduce RACHless handover for access UEs under the mIAB node’s full migration.
Observation 4. CHO might have some link loss time from source cell due to turning off the source cell while delayed RRCReconfig can let access UE have gracefully handover to the target cell. 
Proposal 2. RAN2 wait for the more clear information on full migration for deciding the access UE’s handover mechanism upon mIAB’s full migration.
 Observation 5. In connected mode, there would be frequent measurement reporting surges from most of access UEs in the mIAB node. 
Observation 6. Measurement report surge can be reduced by network implementation. And no need to enhance the legacy RRM method regarding measurement configuration and report on access UEs under the mIAB node. 
Proposal 3. RAN2 not to introduce modification on RRM i.e., measurement configuration and measurement report procedure for access UEs under the mobile IAB node for reducing MR surges.
Observation 7. 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 whether 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. 
Proposal 5. The mobile IAB-MT shall send a mobile-IAB indication to the IAB-donor-CU.
Proposal 6. IAB-DU that can serve as the parent of the mobile IAB node shall broadcast this support.
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