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1	Introduction
In RAN2#120, the following agreements and working assumptions were reached related to mobility enhancements for mobile IAB.
· R2 assumes that It is up to RAN3 or SA2 to decide whether to support early mobile IAB indication in Msg5 because it depends whether donor CU needs to select an AMF supporting mobile IAB. 
· R2 assumes that Donor CU can determine mobile IAB node's moving status via legacy reporting (e.g. mobility state and UE location / velocity specified in SON/MDT), i.e. R2 assumes enhanced / new reporting is not needed. 
· A mobile IAB node may camp on and connect to legacy Rel-16/Rel-17 IAB capable cell. 
· R2 assumes "supporting mobile-IAB" indication is provided by Rel-18 Mobile IAB capable parent cell.
· Regarding the assumed mobile-IAB cell type indication, RAN2 assumes is may be specified if some related UE behaviour is specified. 

RAN2 also discussed the following options for conditional handover (CHO) enhancements, where it was noted:
O1) message withholding by the logical source IAB-DU with conditional delivery, e.g., upon on MT migration, 
O2) conditional execution by the UE based on, e.g., a broadcast indication such as SIB indication of service time or DCI indication of MT-migration, (includes CHO with new trigger). 
O3) legacy CHO (with implementation specific behaviour, e.g. using source-cell power down or target cell power up triggering the actual HO)

Chair: From Companies opinions, there seems to be a significant bar for enhancements for connected mode mobility, It seems that Options 1 and 3 (as they are Rel17 and earlier with no change) are favored by many companies.  
In this contribution we further discuss the open issues related to mIAB mobility enhancements.
2	Discussion
2.1	Mobile-IAB node behaviour in legacy IAB-capable cells
In RAN2#120, we discussed which types of nodes a mobile IAB node may camp on or connect to: 
· A mobile IAB node may camp on and connect to legacy Rel-16/Rel-17 IAB capable cell. 
· R2 assumes "supporting mobile-IAB" indication is provided by Rel-18 Mobile IAB capable parent cell.
Allowing a mobile IAB to access different types of nodes has the potential to greatly increase complexity due to different degrees of migration supported (e.g. Rel-16 no migration, Rel-17 partial migration, Rel-18 full migration) and different topologies that could arise (e.g. Rel-18 parent node with Rel-16/17 donor node vs Rel-16/17 parent with Rel-18 donor, etc.). For example, what happens to the mobile IAB if the donor CU needs to change but it is not a Rel-18 CU?
In our view, this seems more like a network deployment issue rather than a problem that RAN2 or RAN3 should be optimizing for in the specifications. 
Observation 1: Allowing mobile IAB nodes to access Rel-16/17 nodes in addition to Rel-18 nodes could create significant complexity; however, this seems like a network deployment issue rather than a specification problem.
Proposal 1: No further enhancements are pursued by RAN2 to support IAB node mobility between Rel-18 and legacy nodes.
2.2	Group mobility of UEs during full migration
Group handover is required during full migration (performed after partial migration). If the logical DUs of the mobile IAB node cannot be active at the same time (i.e. if one has to be switched off before the other is activated), then UEs connected to the mobile IAB will more or less have to start simultaneously the re-connection or re-establishment when the serving mobile IAB approaches its terminating point. Taking into account that many UEs are served by a mobile-IAB, e.g. within a train, subway or bus, this could result in an unwanted signalling storm and failure risk while terminating access to a mobile IAB/changing the cell and (re)attempting to access a service. 
RAN2 has considered three options for group handover in this scenario. In RAN2#120, many companies were of the view that Option 2 should not be pursued any further. In terms of the trade-offs between Option 1 and Option 3, it is not yet clear whether RAN3 has agreed to support CHO in mobile IAB (neither mandated nor precluded). If CHO is supported, then O3 may be applied for Rel-16/Rel-17 UEs. Furthermore, for Rel-17 UEs, the CHO CondEvent T1 timer might in theory be used to “spread” the signalling to minimize signalling storms. On the other hand, Option 1 may be beneficial if any type of legacy UE is to be supported without any further optimization requirements.
Observation 2: Option 1 can support legacy UEs without further optimization, while Option 3 could be applied to Rel-16/Rel-17 UEs and could mitigate signalling storms in Rel-17 UEs with CondEvent T1 timer.
However, if the cells of the logical DUs of the mobile IAB can be active simultaneously, then it might be possible for UEs to handover sequentially (one by one), avoiding the signalling storm problem and the need to optimize around group-based handover.
Observation 3: Signalling storms related to group handover might not be an issue if both cells/logical DUs of the mobile IAB can be active simultaneously.
Since it was already agreed in RAN2#119bis-e that RAN2 would focus on the scenario where the logical DUs of the mobile IAB use separate physical cell resources, it is possible (although not mandatory) for the cells of the logical DUs to be active at the same time. Then UEs could be handed over gradually without generating signalling storms.
Observation 4: If the logical DUs of the mobile IAB use separate physical cell resources then it is possible for the cells to be active simultaneously. Then UEs can be handed over one by one instead of handing over the whole group of UEs at once, thereby avoiding signalling storms associated with group handover.
2.3	Preventing inter-donor IAB-node handover to a mobile-IAB cell
Earlier, in RAN2#119, it was agreed:
· The method of not broadcasting “iab-Support” indication, is sufficient to prevent other IAB-node from accessing mobile IAB (without further spec impact).
We assume that this agreement applies to IAB node integration only. In the context of handover – and particularly with inter-donor handover in mind – this agreement could suggest that before measurement reporting, an IAB node is required to first decode the system information of neighbour cells in order to refrain from reporting cells that are not broadcasting the “iab-Support” indication. Such a requirement could introduce extra measurement gaps, which could unnecessarily disrupt the backhaul of the IAB node. In our view there might be other RAN3-related options, e.g. to know whether a target cell belongs to a mobile IAB based on XnAP procedures, for preventing handovers to mobile IAB nodes (see R3-230172). Hence, we would like RAN2 to confirm that it is not necessary for an IAB node to receive the system information of neighbour cells in this scenario.
Proposal 2: An IAB node is not required to receive the system information of neighbour cells in order to refrain from reporting measurements of cells that are not broadcasting the “iab-Support” indication.
Another issue arises if the mobile-IAB-node indication is only carried within UE capabilities and a mobile IAB node is handed over before its source donor receives its capabilities. Then the handover request cannot indicate it as a mobile node but will only contain the legacy IAB-node indication. This may result in the target donor incorrectly assuming that the mobile IAB node supports child nodes. However, this seems to be an avoidable corner case.
[bookmark: _Hlk126766653]Proposal 3: A donor broadcasting the “supporting mobile-IAB” indication first checks the UE capability of an IAB node before configuring child nodes for the IAB node or sending a handover request for the node.
3	Conclusion

This document has made the following observations:
Observation 1: Allowing mobile IAB nodes to access Rel-16/17 nodes in addition to Rel-18 nodes could create significant complexity; however, this seems like a network deployment issue rather than a specification problem.
Observation 2: Option 1 can support legacy UEs without further optimization, while Option 3 could be applied to Rel-16/Rel-17 UEs and could mitigate signalling storms in Rel-17 UEs with CondEvent T1 timer.
Observation 3: Signalling storms related to group handover might not be an issue if both cells/logical DUs of the mobile IAB can be active simultaneously.
Observation 4: If the logical DUs of the mobile IAB use separate physical cell resources then it is possible for the cells to be active simultaneously. Then UEs can be handed over one by one instead of handing over the whole group of UEs at once, thereby avoiding signalling storms associated with group handover.
And proposed the following:
Proposal 1: No further enhancements are pursued by RAN2 to support IAB node mobility between Rel-18 and legacy nodes.
Proposal 2: An IAB node is not required to receive the system information of neighbour cells in order to refrain from reporting measurements of cells that are not broadcasting the “iab-Support” indication.
Proposal 3: A donor broadcasting the “supporting mobile-IAB” indication first checks the UE capability of an IAB node before configuring child nodes for the IAB node or sending a handover request for the node.







