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1 Introduction
Due to the mobility of IAB-node, the location of IAB-DU serving the UEs may change even without changing its IAB-donor node. The Cell ID or TAC of serving cell of IAB-DU may not always reflect the real location of the UE, which may affect services of UE that rely on Cell ID/TAC as location reference.
Referring to the WID on mobile IAB[1], enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility is one of the objectives for the WI.
This contribution discusses the update of location information for the mobile IAB and the issue of enhancements for mobility of IAB-node together with the served UEs. 
2 Discussion
The location update issue for UE connected to or camping on mobile IAB-node has been identified by SA2 in Rel-18 study on VMR[2]. According to the solution proposed in SA2 during study of VMR, the location information of IAB-MT can be used to represent the location information of the connected UEs or the camping on UEs. The core network considers the serving area of IAB-DU is the same as the location area of IAB-MT and determines the UE location by taking the location of IAB-MT into account.
Based on this solution, for IAB-node that moves, the cell information in the system information (e.g. Cell ID, TAC) can remain unchanged and it can represents different geographic area even if it does not change. The registered location of UEs can be updated together with the mobile IAB-node without updating the specific location information of UEs, so that the signalling for UEs can be saved.
However, if the cell information remains unchanged when the mobile IAB-node moves to an area where the real location is different from the original area, there may be problems. 
· For the new UEs connected to the mobile IAB-node, when the UEs approach to the mobile IAB-node, they have to update the registered location. Another issue is that the UEs may not be able to be handed over or camp on the serving cell of IAB-node due to that it is forbidden in the area which is indicated by system information of the mobile IAB-node. 
· For UEs which are already connected before movement of the IAB-node, if the IAB-node moves to an area which is within the forbidden area list of the UEs, the UEs will still connect or camp on the cell of IAB-node, which is not desired.
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Figure 1. Cell ID/TAC remains unchanged for cells of mobile IAB-node
The location related cell information should be updated during the movement of the mobile IAB-node to reflect the real location for the cell of the mobile IAB-node so that the UEs can connect to or camp on the cell of the mobile IAB-node correctly. It is feasible to consider that the location of the UEs served by the mobile IAB-DU is the same as the location of the mobile IAB-MT.
Proposal 1: For mobile IAB-node, changing the Cell ID/TAC in the system information based on the location of the mobile IAB-MT should be supported. 
The location of the mobile IAB-MT is represented by TAC/NCGI of the access cell. TAC/NCGI for the serving cell of the mobile IAB-DU can be updated based on TAC/NCGI for the access cell of the mobile IAB-MT. There are two scenarios to be considered:
Scenario 1: F1-terminating donor-CU is changed during movement of IAB-node
In Rel-18 mobile IAB, changing F1-terminating donor-CU is planned to be supported. While the mobile IAB-MT migrates to a new donor-CU, the co-located mobile IAB-DU can set up new F1 connection with the new F1-terminating donor-CU. The mobile IAB-DU can report the present TAC/NCGI of the serving cell. The new F1-terminating donor-CU can determine whether to reconfigure TAC/NCGI for the serving cell of the mobile IAB-DU according to the TAC/NCGI of the access cell for the mobile IAB-MT.
Referring to Figure 1, when the mobile IAB-DU is migrated to Donor-CU2, it sends the present TAC (TAC A) and present NCGI (Cell m+1) to Donor-CU2 on setting up the new F1 connection with Donor-CU2. Then Donor-CU2 reconfigures the mobile IAB-DU with new TAC (TAC B) and NCGI (Cell n+1) according to the access cell for the mobile IAB-MT.
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Figure 1. Cell ID/TAC is changed in IAB mobility with F1-terminating donor-CU changed
Scenario 2: F1-terminating donor-CU is not changed during movement of IAB-node
During intra-CU mobility, the RRC terminating donor-CU is not changed for the mobile IAB-MT, the donor-CU will always know the location of IAB-MT (i.e., the access cell). In inter-CU mobility, when the mobile IAB-MT connects to a new parent node of another donor-CU (non-F1-terminating donor-CU), the F1-terminating donor-CU is also aware of the access cell of the IAB-MT. 
The F1-terminating donor-CU can determine to reconfigure TAC/NCGI for the serving cell of the mobile IAB-DU according to the TAC/NCGI for the access cell of the mobile IAB-MT.
Referring to Figure 2, when the mobile IAB-MT connects with the new parent node in Donor-CU2’s topology, Donor-CU1 reconfigures the mobile IAB-DU with new TAC (TAC B) and NCGI (Cell n+1) according to the access cell for the mobile IAB-MT.
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Figure 2. Cell ID/TAC is changed in IAB mobility without F1-terminating CU changed 
According to the above discussion on different scenarios, we observe the F1-terminating donor-CU can reconfigure Cell ID/TAC for the serving cell of the mobile IAB-DU according to the location information of the mobile IAB-MT.
Proposal 2: The F1-terminating donor-CU reconfigures the Cell ID/TAC for the serving cell of the mobile IAB-DU based on the Cell ID/TAC for the access cell of the mobile IAB-MT.
The location update may be triggered in UEs which are served by the mobile IAB-DU when the TAC broadcasted by the mobile IAB-DU is changed. The enhancement on the location update for the served UEs is FFS.
Proposal 3: The enhancement on the location update for the UEs served by the mobile IAB-DU in case the TAC broadcasted by the mobile IAB-DU is changed is FFS.
3 Conclusion
In this contribution we discussed the issue of enhancements for mobility of IAB-node together with the served UEs and update of location information for the mobile IAB. We have following proposals:
Proposal 1: For mobile IAB-node, changing the Cell ID/TAC in the system information based on the location of the mobile IAB-MT should be supported.
Proposal 2: The F1-terminating donor-CU reconfigures the cell ID/TAC for the serving cell of the mobile IAB-DU based on the Cell ID/TAC for the access cell of the mobile IAB-MT.

Proposal 3: The enhancement on the location update for the UEs served by the mobile IAB-DU in case the TAC broadcasted by the mobile IAB-DU is changed is FFS.
4 References
[1]. RP-221815, New WID on Mobile IAB, RAN#96 meeting, Qualcomm
[2]. TR 23.700-05 v0.3.0, Study on architecture enhancements for VMR 
3GPP


_1721476706.vsd
Donor-CU1


Donor-DU1


Donor-CU2


Donor-DU2


5GC





Cell n+1
TAC B










TAC A










         TAC B





Cell m


        


    
Cell n


Donor-CU1


Donor-DU1


Donor-CU2


Donor-DU2


5GC





Cell m+1
TAC A










TAC A










TAC B





Cell m


        


 
Cell n


F1


F1



_1721476784.vsd
Donor-CU1


Donor-DU1


Donor-CU2


Donor-DU2


5GC





Cell n+1
TAC B










TAC A










TAC B





Cell m


        


      
Cell n


Donor-CU1


Donor-DU1


Donor-CU2


Donor-DU2


5GC





Cell m+1
TAC A










TAC A










TAC B





Cell m


        


       
Cell n


F1


F1



_1721475297.vsd
donorCU1


Donor-DU1


Donor-CU2


Donor-DU2


5GC





Cell m+1
TAC A










TAC A










        TAC B





Cell m


        


      
Cell n


Donor-CU1


Donor-DU1


Donor-CU2


Donor-DU2


5GC





Cell m+1
TAC A










TAC A










        TAC B





Cell m


        


       
Cell n



