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1	Introduction
The last meeting achieved the following agreements on enhancements for mobility of the IAB-node and its served UEs [1]:

	For group mobility enhancement, RAN3 to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message, during e.g. the handover preparation, path switch, and context release procedures.
The donor CU should know that the IAB node is “mobile”. 
RAN3 to discuss whether the target IAB-donor should know the migrating IAB-node is “mobile IAB-node” from the source IAB-donor.
RAN3 to discuss whether to support means to identify onboard UEs.



This contribution aims to make further progress in the discussion of these topics. 

2	Discussion
2.1	Support for group mobility
For group mobility, the “bundling” of information related to multiple UE contexts in a single message has the following benefits:
· It may reduce message processing since the number of messages is reduced.
· It may reduce the amount of signalling information since information shared among multiple UEs only has to be included once.
The “bundling” of information related to multiple UE contexts in a single message may have the following shortcomings:
· It creates more specification and implementation overhead.
The bundling of information related to multiple UE contexts was applied in Rel-16 to the IAB UP Configuration Update procedure.
The message bundling referred to as “group mobility” should certainly be considered for Rel-18 mobile IAB. However, since the bundling of information related to many UE contexts may exceed the maximum message size it should be possible to split the information over multiple messages. This implies that the boundary case, where each UE context is delivered via a separate message, is supported as well. For these reason, Rel-18 mobile IAB discussions should primarily focus on the procedures without information bundling and consider information bundling as an optimization after the baseline procedures have been established. 
Proposal 1: Bundling of information related to multiple UE contexts in a single message to be considered as an optimization after the baseline procedures have been sufficiently well defined.




2.2	IAB-node mobility indication
RAN3 agreed that the network should know about the IAB-node’s mobility status. In this contribution, only the binary status is discussed (i.e., mobile IAB-node vs. non-mobile IAB-node). Other parameters, e.g., the mobile IAB-node’s position and speed measurements are currently discussed in RAN2.
The mobile IAB-node can send a mobile-IAB status indicator to the network. There are two options for this indicator to be passed:
Option 1: The mobile-IAB status is passed via RRC.
· Based on this indicator, the network can initiate MDT procedures or positioning procedures to identify the mobile IAB-node’s location and velocity. It can activate or deactive cells based on the outcome of these measurements, e.g., restricted to a certain area or speed range.

· In case the mobile IAB-node performs partial or full migration, the mobile-IAB indication can be passed in the handover request message to the target IAB-donor. In this manner, the source and the target CU are aware of the mobile IAB-node’s status. Further, the target CU is aware of the IAB-node’s status and can continue with MDT procedures and/or positioning measurements. Also, the target CU (opposed to the source CU) represents the true location of the IAB-node.
Option 2: The mobile-IAB status is passed via F1AP.
· The network can apply MDT procedures or positioning procedures for the IAB-MT that is collocated with the IAB-DU sending the mobile-IAB indication.  It can also activate/deactivate cells based on the outcome of these measurements. In this respect, the same functionality can be supported as for RRC-based mobile-IAB status indication.

· In case the mobile IAB-node performs partial migration, there is no default mechanism to pass the indication to the target CU. Further, the F1-terminating CU (i.e., the source CU) does not represent the IAB-node’s true location.

Based on this analysis, the following is proposed:
Proposal 2-1:  The mobile-IAB status indication to be sent by the mobile IAB-MT to the CU.
Proposal 2-2: The mobile-IAB status indication to be forwarded in the IAB-MT’s handover request to the target CU.

2.3	Onboard status of UEs
The mobile IAB-node can serve onboard and surrounding UEs. The mobile IAB-node can aim to only serve onboard UEs, to only serve surrounding UEs, or both. However, the WID precludes optimizations for the scenario where the mobile IAB-node aims to serve surrounding UEs.
This implies that optimizations can be considered for scenarios, where the mobile IAB-node aims to serve onboard UEs. In case such optimizations are also useful for surrounding UEs, which happen to be served by the IAB-node, nothing is going to break. A problem arises if the optimizations only apply to onboard UEs, since in this case, they may have adverse impact if applied to surrounding UEs. For such optimizations, it would be useful to identify the UE that have “onboard status”, i.e., that reside onboard the vehicle with the mobile IAB-node. 
The following aspects need to be considered:
1. Are there any optimizations that should only be applied to onboard UEs?
2. How could the network (or the UE itself) identify the UE’s onboard status?
On 1: Presently, no optimizations have been proposed in RAN3 that would require the knowledge of the UE’s onboard status. However, such optimizations may be possible by implementation, i.e., the network may avoid UE handovers between the mobile IAB-node and the stationary network for onboard UEs, e.g., in case the mobile IAB-node is known to move with high speed. The network may support such handovers in case the mobile IAB-node is known to move with slow speed or to be stationary. The network might derive the mobile IAB-node’s speed, e.g., using MDT procedures. All of this implies that there are potentially benefits to identify the UE’s onboard status.
On 2: The network could infer the UE’s onboard status from the following information:
a) UE measurement reports indicating strong signaling received form the mobile IAB-node, potentially for some extended time.
b) Speed measurements (e.g., via MDT procedures) from the UE and the mobile IAB-node, potentially taken over some extended time. 
c) Assistance information by the mobile IAB-node on whether cell’s coverage targets onboard or surrounding area. The cell inside a vehicle would indicate its aim to provide onboard coverage, while the cell on a drone would not indicate the aim to provide onboard coverage. The network can the derive the UE’s onboard status by the cell ID included in the measurement report.
Observation 1: Knowledge of the UE’s onboard status may have benefits for implementation-based handover decisions.
Observation 2: The mobile IAB-node may assist the network to identify the UE’s onboard status by indicating for each cell if it aims to serve onboard UEs. 
Proposal 3: The mobile IAB-DU to report to the network for each cell if it aims to serve onboard UEs.

2.4	Location info
The UE’s location info includes the NCGI of the UE’s cell and the TAC broadcast by this cell. In present networks, the cell’s NCGI and TAC are configured via OAM. For mobile IAB, such OAM-based configuration would imply that NCGI and TAC remain the same while the IAB-node moves across the network. 

Issue: Partial migration
During the IAB-node’s partial migration, the IAB-DU’s NCGI will not change. Also, the TAC broadcast by the mobile IAB-DU’s cell need not change. This implies that location services that infer the UE’s geographical location from the UE’s location info may be fooled to believe that the UE has not moved. This problem may become worse when a sequence of partial migrations is applied.
Observation 3: After partial migration, the NCGI and TAC broadcast by the mobile IAB-DU’s cell may not represent the UE’s geographical location.
Proposal 4-1: RAN3 to ask SA2 about concerns in case the UE’s location information does not match its actual geographical location as it may occur during partial migration. 

Issue: DU migration and full migration
During the IAB-node’s DU migration, the IAB-node’s NCGI needs to change since it includes the gNB-CU ID. 
Proposal 4-2: During mobile IAB-DU migration, the NCGI needs to reflect the identifier of the target donor CU.
For the TAC broadcast by this cell two options can be considered:
Option 1: The TAC broadcast by the mobile IAB-DU changes with the TA of the surrounding network.
This implies that the TAC broadcast by the mobile IAB-DU is aligned with the TA of the surrounding network. It further implies that the TAC value needs to be dynamically reconfigurable. During TAC reconfiguration, all RRC idle, inactive and connected UEs need to perform a location update. This approach is therefore preferable for IAB-nodes that have few UEs connected or camping on. 
Option 2: The TAC broadcast by the mobile IAB-DU does not change with the TA of the surrounding network.
This implies that the TAC can still be OAM configured. However, the TAC broadcast by the mobile IAB-DU may not be aligned with the TA of the surrounding network. Since location update is not necessary, this approach is preferable for IAB-nodes that have many UEs connected or camping on.
Proposal 4-3: During mobile IAB-DU migration, RAN3 to discuss support for TAC following the outside network vs. TAC remaining unchanged.

Conclusion
This contribution discussed various aspects related to the mobile of the IAB-node and its served UEs. The following observations and proposals have been made:

Observation 1: Knowledge of the UE’s onboard status may have benefits for implementation-based handover decisions.
Observation 2: The mobile IAB-node may assist the network to identify the UE’s onboard status by indicating for each cell if it aims to serve onboard UEs. 
Observation 3: After partial migration, the NCGI and TAC broadcast by the mobile IAB-DU’s cell may not represent the UE’s geographical location.

Proposal 1: Bundling of information related to multiple UE contexts in a single message to be considered as an optimization after the baseline procedures have been sufficiently well defined.
Proposal 2-1:  The mobile-IAB status indication to be sent by the mobile IAB-MT to the CU.
Proposal 2-2: The mobile-IAB status indication to be forwarded in the IAB-MT’s handover request to the target CU.
Proposal 3: The mobile IAB-DU to report to the network for each cell if it aims to serve onboard UEs.
Proposal 4-1: RAN3 to ask SA2 about concerns in case the UE’s location information does not match its actual geographical location as it may occur during partial migration. 
Proposal 4-2: During mobile IAB-DU migration, the NCGI needs to reflect the identifier of the target donor CU.
Proposal 4-3: During mobile IAB-DU migration, RAN3 to discuss support for TAC following the outside network vs. TAC remaining unchanged.
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