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1 Introduction
In RAN2 #119bis-e, it was agreed [1]:
· 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 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. 

Further agreements were made in RAN2-120 [2]:

· 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. 

This contribution discusses some aspects related to the information broadcasted bythe mobile IAB node and related UE behavior.
2 Discussion
Though the Rel-17 work on IAB enhancements specified signaling enhancements to support the migration of an IAB node from one donor CU to another, it is all done under the assumption that the migration of the IAB node is being performed for load balancing or to handle unexpected RLF, and not mobility. A lot of issues arise if an IAB node is to support full mobility (E.g., deployed on fast moving vehicle), such as:

· ping-pong handovers of bystander UEs outside the vehicle (e.g., UEs near the bus/train stops connecting to mobile IAB node on the bus/train and getting immediately disconnected)

· Ping-pong handover of UEs inside the vehicle (e.g., UEs connecting to a cell outside the mobile IAB node temporarily, when the train passes another train or temporarily stops at a station)

· UEs connected to the mobile IAB unnecessarily performing neighbor cell measurements while the vehicle the IAB is connected to is mobile

· An IAB node, mobile or stationary, temporarily connecting to a moving IAB node, just to handover to another parent immediately after
A lot of these issues are due to the fact that UEs are not aware of the mobility state of an IAB node.

Some of the issues can be resolved via network implementation. For example, the network could configure UEs each time when they are connected to such cells to behave in a certain way. As another example, the network could assign/reserve a certain set of PCIs to the cells of mobile IAB nodes and configure the UEs to behave differently when they detect such cells as neighbor cells (e.g., block the concerned PCIs of mobile IAB nodes from the neighbor list). However, this will cause limitations on the flexibility of deployment of such nodes and could lead ot extensive signaling to configure the UEs each time they are connected to the cells of a mobile IAB node.
As shown above, RAN2 has made a working assumption that the IAB node will broadcast a mobile-IAB cell type indication, and that some UE bheavior may be defined in RAN2 that depends on that. Our understanding is that just knowing the mobility support of the IAB node is not be sufficient or even could lead to undesirable UE behavior. For example, it will be impossible to have different UE behavior at bus/train stations (where on-board UEs may get off the train/bus and some new UEs may get on-board) as compared to while the train/bus is in motion.  

Observation 1:
 The mobile-IAB cell type indication is not sufficient as some of the issues of mobile IAB operation (e.g., ping pong handovers, unnecessary measurements, unnecessary cell re-selections, etc.) are due to the UEs not being aware of the current mobility state of IAB nodes.

UEs can be enabled to get information about the mobility support/state of IAB nodes in several ways, for example:

· System information broadcast

· Dedicated configuration from the gNB (e.g., list of IAB node cell PCIs and associated mobility support)

· On request from the UE (e.g., from IAB DU via MAC CE, RRC request from the donor CU, etc.)

· Etc.,

Of the above, the system broadcast method is the most flexible and easier to specify. Also, the mobility support/state information is the same for every UE and there is no security issue in revealing it, as one of the most anticipated use case for mobile IAB nodes is deployement on public transportation vehicles like buses and trains.

Observation 2:
 There is no security risk in revealing the mobility state of an IAB node via broadcast.

As RAN2 has already made the working assumption that IAB nodes will broadcast their mobility support, it is natural to provide the mobility state information also via broadcast.
Proposal 1:
A mobile IAB cell can broadcast the current mobility state of the IAB node. 

Proposal 2:
The granulity of the mobility state information is FFS (e.g., detailed information like speed/direction/trajectory vs less granular information such as static, low mobility, high mobility, etc.,).

Consider a UE on a train that is connected to or camping on a cell of a mobile IAB node. Depending on the mobility state of the IAB node, for example, when the train is moving at high speed, it may be rather unnecessary for the UE to perform neighbor cell measurements because it is highly unlikely that the UE will leave the train soon and any handover that may have been triggered towards a neighbor cell will most probably lead to a ping pong handover back to the mobile IAB cell. Even serving cell RRM measurements may not be unnecessary or relaxed.

Proposal 3:
A UE that is on-board of a mobile-IAB cell (e.g., connected to or camping on a mobile IAB cell for a certain duration) can stop or deprioritize neighbor cell measurements depending on the mobility state of the IAB node and/or the UE.  Exact details are FFS.  

Consider a UE that is connected to or camping on a cell that does not belong to a mobile IAB cell. Depending on the mobility state of a neighbor cell that belongs to a mobile IAB node, and maybe also the mobility state of the UE, it may be unnecessary for the UE to perform measurements on that neighbor cell or at least de-prioritize such measurements.
Proposal 4:
A UE that is not on-board of a mobile-IAB cell (e.g., connected to or camping on a non-mobile IAB cell for a certain time) can stop or deprioritze measurements on nerighbour cells belonging to a mobile IAB node, depending on the mobility state of the IAB node and/or the UE mobility state.  Exact details are FFS.  

3 Conclusion
In this contribution, the following observations and proposals were made: 

Observation 1:
 The mobile-IAB cell type indication is not sufficient as some of the issues of mobile IAB operation (e.g., ping pong handovers, unnecessary measurements, unnecessary cell re-selections, etc.) are due to the UEs not being aware of the current mobility state of IAB nodes.

Observation 2:
 There is no security risk in revealing the mobility state of an IAB node via broadcast.

Proposal 1:
A mobile IAB cell can broadcast the current mobility state of the IAB node. 

Proposal 2:
The granulity of the mobility state information is FFS (e.g., detailed information like speed/direction/trajectory vs less granular information such as static, low mobility, high mobility, etc.,).

Proposal 3:
A UE that is on-board of a mobile-IAB cell (e.g., connected to or camping on a mobile IAB cell for a certain duration) can stop or deprioritize neighbor cell measurements depending on the mobility state of the IAB node and/or the UE.  Exact details are FFS.  

Proposal 4:
A UE that is not on-board of a mobile-IAB cell (e.g., connected to or camping on a non-mobile IAB cell for a certain time) can stop or deprioritze measurements on nerighbour cells belonging to a mobile IAB node, depending on the mobility state of the IAB node and/or the UE.  Exact details are FFS.  
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