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1 Introduction 
In RAN3#117e meeting[1], following agreements have been made for enhancement of mobility for IAB-node together with its served UEs.
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.

The open issues include:
· It is FFS whether the network can identify on-board UEs or surrounding UEs.
· For mobile DU migration, RAN3 to discuss the benefit and whether to support the sharing info of configuration and/ or UE context between two logical DUs in the mobile IAB-node. 
· TAC/RANAC) broadcasted by cell on mobile IAB-DU changes or not due to mobile IAB movement. The solution should align with SA2. Consider configuration aspects.
This contribution discusses the issues of enhancements on mobility of IAB-node together with the served UEs.

2 Discussion
2.1 Group mobility

· Signalling optimization
If gradual top-down procedure is used, i.e., the handover preparation of the UEs is performed after the handover of the mobile IAB-node, IAB Transport Migration Management procedure as part of the partial migration of IAB-node should be performed to reduce the service interruption. However, since both the IAB Transport Migration Request for the IAB-node and the Handover Request message for the UE contain QoS information of the UE’s traffic, signal redundancy is observed.  
In case the handover preparation of UEs is performed before or together with that of the mobile IAB-MT, e.g., in gradual bottom-up or nested procedure, the signal of IAB Transport Migration Management procedure can be saved since the Handover Request messages for UEs have already carried the traffic QoS information.
From the signal reduction point of view, handover preparation of the UEs can be carried out before or together with that of the mobile IAB-node.
Proposal 1: Handover preparation of UEs can be carried out before or together with that of mobile IAB-node to save the procedure of IAB Transport Migration Management.
If handover preparation of the UEs is before or together with that of the mobile IAB-MT, to achieve gradual full migration where the handover of UEs is carried out gradually after that of the mobile IAB-MT, the handover execution of UE can be decoupled with the handover preparation for UE. For example, the target donor-CU can hold on the Handover Response message (including HO command) for the UEs until the mobile IAB-MT completes handover, so that the handover of UEs is executed after the mobile IAB-MT.
Proposal 2: Handover execution procedure of UE can be decoupled with handover preparation procedure for UE.
· Information sharing between logical DUs
As the source logical-DU and the target logical-DU are inside a same mobile IAB-node, almost all the UE’s configuration and context can be shared between two logical DUs. The information includes:
· gNB-DU UE F1AP ID (DU->CU)
· C-RNTI (can be shared if not changed by target logical-DU) (DU->CU)
· NCGI of serving cell (can be shared if not changed in target logical-DU) (CU->DU)
· RLC configuration for SRB/DRB (CU->DU)
· QoS of DRB and QoS of traffic mapped to DRB (CU->DU)
· DL UP TNL address for DRB (DU->CU)
Establishing UE’s context once again or the legacy UE Context Setup procedure in the target logical-DU is not necessary. The target logical-DU can copy the UE’s information including the configuration generated by the source donor-CU as well as the source logical-DU. That can be carried out by implementation within the IAB-node device. FFS whether to introduce interface between the two logical-DUs.
For target logical-DU to identify the UEs to copy information, the target donor-CU needs to inform the target logical-DU identities of the UEs which are going to be handed over to the target logical-DU, e.g., via UE Context Modification procedure. The identities of the UEs (gNB-DU UE F1AP ID or C-RNTI) can be delivered from the source donor-CU to the target donor-CU during handover preparation for the UE.
Proposal 3: UE’s information can be shared between two logical-DUs. Target logical-DU copies the UE’s information from source logical-DU. FFS whether to introduce interface between two logical DUs.
Proposal 4: For target logical-DU to identify the UEs to copy information, target donor-CU needs to inform target logical-DU on identities of the UEs which are going to be handed over to target logical-DU. 
2.2  Location update for UEs
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 the UE that rely on Cell ID/TAC as location reference.

The location update issue for a 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 the 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 represent 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 5: For mobile IAB-node, changing the Cell ID/TAC in the system information based on the location of 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 6: F1-terminating donor-CU reconfigures the Cell ID/TAC for the serving cell of mobile IAB-DU based on the Cell ID/TAC for the access cell of mobile IAB-MT.
3 Conclusion
In this contribution, we discussed the issues of enhancements on mobility of IAB-node together with the served UEs. We have following proposals:
Proposal 1: Handover preparation of UEs can be carried out before or together with that of mobile IAB-node to save the procedure of IAB Transport Migration Management.
Proposal 2: Handover execution procedure of UE can be decoupled with handover preparation procedure for UE.
Proposal 3: UE’s information can be shared between two logical-DUs. Target logical-DU copies the UE’s information from source logical-DU. FFS whether to introduce interface between two logical DUs.
Proposal 4: For target logical-DU to identify the UEs to copy information, target donor-CU needs to inform target logical-DU on identities of the UEs which are going to be handed over to target logical-DU. 
Proposal 5: For mobile IAB-node, changing the Cell ID/TAC in the system information based on the location of mobile IAB-MT should be supported.
Proposal 6: F1-terminating donor-CU reconfigures the Cell ID/TAC for the serving cell of mobile IAB-DU based on the Cell ID/TAC for the access cell of mobile IAB-MT.
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