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1	Introduction
In the last RAN2#120 meeting, the following agreements have been reached regarding the 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. 

In this contribution we will address further aspects regarding mobility for a mobile IAB.
[bookmark: _Ref178064866]2	Discussion
2.1	Identification of Mobile IAB cell
In the last RAN2#120 meeting, RAN2 discussed this issue, and the following agreements were made:
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. 

According to the last agreement, one issue that need still to be clarified is if the indication we agree to broadcast can be used by the UEs to consider themselves as “onboard” UEs, also if this indication can also be used to improve some RRC procedures as the cell (re)selection.
Since the indication on whether a certain cell is a “mobile-IAB” cell is broadcasted in a SIB, this basically means that this indication may be received by UE that are in the vehicle in which the mobile IAB is mounted. Therefore, if we enforce a UE behaviour based on the presence or absence of this indication, this may also have an impact on those UE that have no interest in connecting to a mobile IAB cell. In fact, it is extremely difficult to characterize a solution to understand whether a UE is “onboard” (i.e., will be served by an mIAB-node for a considerable time) or not.
[bookmark: _Toc127465006]How a UE understands it is an onboard UE is up to the UE implementation. It would be complex to specify this.
Another question is if the UE can use the indication that a certain cell is a “mobile-IAB” cell to improve some RRC procedure(s). However, in order to assume that a UE is capable to do so, the fundamental pre-requisite is the understanding by the UE that is an “onboard” UE. Without this understanding, it is true that system operation may be more efficient for those UEs that are physically located inside the vehicle in which the mobile IAB is mounted but is also true that this may also have a negative impact for those surrounding UE that should not connect to the mobile IAB cell.However, until RAN2 has a proper use case which justifies the need to clearly specify the UE behavior based upon this indication, RAN2 should not use this feature.:
[bookmark: _Toc127465174] Unless if RAN2 defines how the UE determines itself to be onboard, and then subsequently define the UE behaviour associated with this indication, the feature of SIB indication of mobile-IAB cell is not pursued.
2.3	Open issues on group mobility

When the mobile IAB-MT changes its donor-CU (changed e.g., during a handover leaving the old CU service area), this has also an impact on UEs served by the mobile IAB. This is mainly because some of the parameter of the cell that is hosted on the mobile IAB may change and because the new CU may decide to reconfigure even the DU part of the mobile IAB (in case of full migration).
However, one of the aspects to be considered is that, from the perspective of a UE served by the mobile IAB, even if the mobile IAB-MT performs a handover, a UE that is served by the mobile IAB does not really change any cell as is still physically located within the coverage of the mobile IAB.
[bookmark: _Toc125646685]Even if the mobile IAB-MT performs a handover, a UE that is served by the mobile IAB does not really change any cell as it is still physically located within the coverage of the mobile IAB.
According to this, in principle some RRC procedures that normally happen during a handover procedure can be avoided. This will bring benefits in terms of less connectivity interruption but also less signalling overhead for the UE and the network. In fact, since the cell in which a UE is connected does not really change, most likely the TA (timing advance) value that the UE is using for the UL synchronization can still fully be reused and this means that the RACH procedure may not be needed in case of a group mobility of the UEs served by the mobile IAB.
[bookmark: _Toc118410445][bookmark: _Toc127465175]In case of a group handover of the UE served by the mobile IAB, RAN2 to consider a solution where RACH-less handover is supported.


For group mobility one aspect to be considered is how to handle the group mobility from a signalling perspective and what kind of impact this has over the air interface. When more than one UE served by the mobile IAB needs to be handed over to the same cell (that in this case is the new cell of the mobile IAB itself) certainly some enhancement on the signalling can be done.
One possible enhancement over the X2/Xn interface could be that the source node (i.e., the old donor CU) may include a list of UE contexts for which the handover is needed in one message that is send to the target node (i.e., the new donor CU) rather than triggering one handover message one for each of those UEs. However, when it comes to the air interface, according to the legacy procedure, the handover command is UE-specific and is not clear how the source node may deliver multiple RRCReconfiguration messages to multiple UE, if those are received within only one message over the X2/Xn (or N2/NGAP) interface.
Of course, RAN2 may discuss solutions in order to handle this problem, but before doing this it would be good to wait for RAN3 progress in this matter.
[bookmark: _Toc127465176]RAN2 to wait for RAN3 progress before discussion enhancement related to the group mobility procedure.
Further aspects that RAN2 can start to discuss already now is how a group handover is triggered. So far, a legacy handover is triggered by  a source node according to a measurement report received from the UE. Here we have a the special situation that the CU to which the mobile IAB is connected may receive multiple measurement reports from the UEs served by the mobile IAB within a time span that can be quite large. This is because each UE may be configured with different measurement reporting configuration. According to this, it is not clear how the group handover is triggered.
[bookmark: _Toc127465177]RAN2 to discuss the triggering condition for the group mobility of the UEs served by the mobile IAB.
Another aspect that is not clear is how to handle during the group mobility the UEs that are in RRC_IDLE and RRC_INACTIVE and that are inside the vehicle in which the mobile IAB is mounted. While for the UEs that are in RRC_IDLE one may say that there is no impact (as they will perform cell (re-)selection at some point), a special handling of UEs in RRC_INACTIVE may be needed. For these UEs, their context needs to be relocated from the old donor CU to the new donor CU and when the group mobility is performed, one solution would be to do this relocation on the network side. If this is the case, one can say that as far as a UE in RRC_INACTIVE is located inside the vehicle in which the mobile IAB is mounted, there would be no need to do any RNA update procedure since the UE context has been already relocated on the network side and the network is perfectly aware of where these UEs in RRC_INACTIVE are. 
[bookmark: _Toc127465178]RAN2 to discuss how to handle UEs in RRC_IDLE and RRC_INACTIVE during the group mobility of the UEs (in RRC_CONNECTED) served by the mobile IAB.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	How a UE understands it is an onboard UE is up to the UE implementation. It would be complex to specify this.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Unless if RAN2 defines how the UE determines itself to be onboard, and then subsequently define the UE behaviour associated with this indication, the feature of SIB indication of mobile-IAB cell is not pursued.
Proposal 2	In case of a group handover of the UE served by the mobile IAB, RAN2 to consider a solution where RACH-less handover is supported.
Proposal 3	RAN2 to wait for RAN3 progress before discussion enhancement related to the group mobility procedure.
Proposal 4	RAN2 to discuss the triggering condition for the group mobility of the UEs served by the mobile IAB.
Proposal 5	RAN2 to discuss how to handle UEs in RRC_IDLE and RRC_INACTIVE during the group mobility of the UEs (in RRC_CONNECTED) served by the mobile IAB.
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