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1	Introduction
RAN2#119bis-e made following agreements on mobility enhancements (copied from R2 119bis-e Chair Notes EOM rev1):
UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5.
[bookmark: _Hlk118113207]Regarding moving status/mode indication, R2 observes that legacy reporting of mobility state (e.g. mobilityState-r16) could be reused, and maybe also current location reporting from the UE. FFS whether any of this need to be enhanced or complemented, e.g. for the potential purpose of predictive mobility.
FFS if to Introduce that stationary network broadcasts indication of “supporting mobile-IAB” (into intended for the Mobile IAB MT)
RAN2 confirms that Mobile IAB need to work with legacy UEs. 
RAN2 observes that a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). FFS the time. FFS if this is needed. 
RAN2 assume below for the UEs working in the mobile IAB cell (may be obvious):
Assumption 1: From the NW perspective of mobile-IAB cell, the principle of setting the legacy parameters (including cell (re)selection, cell reservations and access restrictions) does not change, compared to the legacy IAB cell.
Assumption 2: No spec impact to legacy UEs behaviors.
Assumption 3: Any R18 newly broadcasted info of mobile-IAB cell (if agreed) does not forbid/control the access of legacy UEs.
Assumption 4: Non-enhanced UEs (including legacy UEs and R18 UEs not supporting the enhancement) just ignore the R18 newly broadcasted info of mobile-IAB cell (if agreed).
RAN2 assumption: For the mobile IAB cell broadcasting info:
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).
RAN2 has from the Mobile IAB WI perspective not identified any modifications to prevent the surrounding UE from accessing the mobile IAB-node, but believes that SA2 may be working on Rel-18 solutions that may be applicable (wait for SA2)

For CHO execution, following options O1 O2 O3 were considered: 
1) message withholding by the logical source IAB-DU with conditional delivery, e.g., upon on MT migration, 
2) 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). 
3) legacy CHO (with implementation specific behaviour, e.g. using source-cell power down or target cell power up triggering the actual HO)

RAN2 assumes that O1 and O3 above could work, and FFS if O2 above (new trigger etc) is needed. 

In this contribution we further elaborate the open issues identified for IAB-mobility.
2	Discussion
2.1	Mobile IAB-node broadcast indications
Mobile-IAB-node broadcast: RAN2 agreed that 1bit for mobile-cell-type indication is broadcast.  Open issues:
· How is mobile-cell-type indication used by the UE?
· Which SIB is used for this broadcast?
· Any enhancements needed for the cell (re-)selection of the Rel-18 UE (e.g., to consider itself “onboard”)
During RAN2#119bis-e discussions, many companies expressed the view that a Rel-18 UE could in principle use a 1 bit mobile-IAB cell indication to assist in determining whether the UE is on board a mobile-IAB cell. Although there was not any consensus on how this indication could be used, many agreed that such behaviour could be handled by implementation. We are also of the view that this functionality should be left to implementation: otherwise, it may require significant effort to converge on the specified behaviour, while the benefits appear only marginal to a small number of UEs anyway.
Proposal 1:		How to use the 1 bit mobile-IAB cell indication is left to UE implementation, and no further optimization for Rel-18 UE cell (re)selection specifications.
Stationary network broadcast: Open issue:
· Should the stationary network broadcast that it supports attachment of mobile IAB-nodes or is the “IAB-supported” indicator sufficient to also cover mobile IAB-nodes.
Given that:
· proper support of a mobile IAB node by the donor also entails IAB-DU migration;
· according to the Rel-18 WID, a mobile IAB node need not support child nodes,
if, based only on the legacy SIB indication “IAB supported”, a mobile IAB node integrates into a Rel-17 cell and sends the legacy IAB-node indication:
· the DU of the mobile IAB node will not be migrated regardless of the node’s mobility or its extent;
· the donor node will incorrectly assume that the IAB node supports child nodes.
Observation 1:	Relying only on the legacy SIB indication “IAB supported” at integration of a mobile IAB node:
- the node may integrate to a donor not supporting DU migration, rendering the IAB DU immobile regardless of mobility;
- the donor node may assume that the IAB node supports child nodes, which may be incorrect.
Proposal 2:	In order to function as one, a mobile IAB node only integrates into a cell broadcasting a new indication “Mobile IAB supported”.
Mobile-IAB-node broadcast: On the mobile-IAB indication to donor: 
· Is early reporting via Msg5 needed?
The legacy IAB-node indication was placed in Msg5 to allow selection of a proper AMF by the donor. Selecting an AMF supporting mobile IAB may be needed.
Beside this aspect, 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, the Handover request cannot indicate it as a mobile node like agreed by RAN3, but will only contain the legacy IAB-node indication, leading to the same issues as in Observation 1 at the target donor. However, this seems to be an avoidable corner case.
Proposal 3:	A donor broadcasting “Mobile IAB supported” checks the UE capability of an IAB node before configuring child nodes to the node or sending Handover request for the node.
· Are any enhancements on moving status/moving mode needed (e.g., for mobility prediction)?
Rel-16 NR measurement-reporting configuration already allows configuring the UE to report its location and velocity estimate together with its periodical or event-triggered measurement reporting. Enhancements on top of these should be well justified.
Proposal 4:	Reporting of moving status relies on legacy mechanisms, such as the reporting of location and velocity estimate already configurable in NR measurement reporting.
2.2	Group mobility
Group mobility: Further discuss options O1, O2, O3:
· Discuss trade-offs between O1 and O3
· Discuss if O2 can or should be supported
· Which of these solutions should RAN2 support? Is there any impact on RAN3?
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. 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 gradually (one by one), avoiding a signalling storm.
Observation 2:	Signalling storms related to group handover might not be an issue if both cells/logical DUs of the mobile IAB can be active simultaneously.
It was 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. In that case it is possible (although not mandatory) for the cells to be active at the same time. Then UEs could be handed over gradually without generating signalling storms.
Observation 3:	If the logical DUs of the mobile IAB use separate physical cell resources then it is possible to activate the cells simultaneously, in which case UEs could be handed over one by one instead of handing over the whole group of UEs at once.
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.
Observation 4:	Option 3 could be applied to Rel-16/Rel-17 UEs and could mitigate signalling storms in Rel-17 UEs with CondEvent T1 timer.
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 5:	Option 1 can support legacy UEs without further optimization.
In our view, mobile-IAB should be capable of supporting legacy UEs (not just Rel-18 and beyond). Although Option 2 makes sense for scenarios where there is a specific type of UE to be served (e.g. N2N UEs), it should not be used for group mobility in the context mobile-IAB since it does not support legacy UEs.
Proposal 5:	Exclude Option 2 for group mobility.
2.3	Preventing inter-donor IAB-node handover to a mobile-IAB cell
RAN2#119 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 receive the system information of neighbour cells to refrain from reporting cells broadcasting the “iab-Support” indication. We would like RAN2 to confirm that this is not required.
Proposal 6:	An IAB node is not required to receive the system information of neighbour cells to refrain from reporting measurements of cells broadcasting the “iab-Support” indication.
2.4	RACH-less HO
Known from Rel-14, RACH-less HO solution aimed to achieve reductions in the data connectivity interruption time and reduced overall handover execution time at each handover, through skipping the random access in the target cell. The procedure required the UE to accesses the target cell via the uplink grant preallocated to the UE in the preconfigured RRC message. For mobile-IAB operation, RACH-less procedure would need to be applied also for a group mobility, which would require a group preallocation of the resources and dedicated signalling to all on-board UEs. As discussed during RAN2#119bis-e, RACH-less HO in the mobile IAB scenario might not be possible for legacy UEs, and it is still FFS how Rel-18 UEs can even determine whether they are on-board a mobile IAB cell. For these reasons, and to achieve minimized impact on IAB-node functions, we suggest not to introduce mobile-IAB specific RACH-less HO. 
Proposal 7:	mobile-IAB specific RACH-less HO is not pursued.   
3	Conclusion
In this document we have discussed the open issues related to IAB mobility support and made following observations: 
Observation 1:	Relying only on the legacy SIB indication “IAB supported” at integration of a mobile IAB node:
- the node may integrate to a donor not supporting DU migration, rendering the IAB DU immobile regardless of mobility;
- the donor node may assume that the IAB node supports child nodes, which may be incorrect.
Observation 2:	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 3:	If the logical DUs of the mobile IAB use separate physical cell resources then it is possible to activate the cells simultaneously, in which case UEs could be handed over one by one instead of handing over the whole group of UEs at once.
Observation 4:	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 5:	Option 1 can support legacy UEs without further optimization.
Based on the analysis we propose following:
Proposal 1:	How to use the 1 bit mobile-IAB cell indication is left to UE implementation, and no further optimization for Rel-18 UE cell (re)selection specifications.
Proposal 2:	In order to function as one, a mobile IAB node only integrates into a cell broadcasting a new indication “Mobile IAB supported”.
Proposal 3:	A donor broadcasting “Mobile IAB supported” checks the UE capability of an IAB node before configuring child nodes to the node or sending Handover request for the node.
Proposal 4:	Reporting of moving status relies on legacy mechanisms, such as the reporting of location and velocity estimate already configurable in NR measurement reporting.
Proposal 5:	Exclude Option 2 for group mobility.
Proposal 6:	An IAB node is not required to receive the system information of neighbour cells to refrain from reporting measurements of cells broadcasting the “iab-Support” indication.
Proposal 7:	mobile-IAB specific RACH-less HO is not pursued.   




