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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new WID for mobile IAB-node [1] has been approved to be discussed in Rel-18, and following detail objectives are identified mainly focus on RAN3 and RAN2. 
	· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.
· The mobility of dual-connected IAB-nodes is down-prioritized.
· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]
Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]


[bookmark: OLE_LINK5]In this contribution, we continue to discuss the general principles of mobile IAB-node inter-donor topology adaptation, including UE handover during mobile IAB-node migration, BH transport in case two logical IAB-DUs and inter-donor topology adaptation in absence of Xn and/or IP connection.
2. Discussion
UE handover during mobile IAB-DU migration
	RAN3 117bis-e [2]:
To hand over the UEs between the logical mIAB-DUs, the source donor CU for mIAB-DU migration should be notified about the cell IDs served by the second (target) logical mIAB-DU.
The source donor CU for mIAB-DU migration should be informed that the second logical mIAB-DU has successfully established an F1 connection towards the target CU. Details are FFS.




Figure 1. Example of inter-donor migration of mobile IAB-node and its served UE
In case of inter-donor mobile IAB-DU migration, the mobile IAB-node will support two logical IAB-DUs which have their F1 connections to source and target IAB-donor-CU, respectively. And the served connected UEs perform handover from the cell of the source logical IAB-DU to the cell of the target logical IAB-DU. 
As shown in Figure 1, the IAB-MT of mobile IAB-node migrates from source IAB-donor1 to target IAB-donor2, and the mobile IAB-node has two logical IAB-DUs that IAB-DU1 terminated at IAB-donor-CU1 and IAB-DU2 terminated at IAB-donor-CU2. As for a served UE of the mobile IAB-node, it performs migration from IAB-DU1 to IAB-DU2.
In legacy handover procedure, gNB triggers handover for UE based on the measurement report and sends the Handover Request to target gNB with the information of target cell ID. Therefore, the target logical IAB-DU shall setup F1 interface with target IAB-donor-CU and the cell(s) of the target logical IAB-DU shall be activated before the UE handover in case IAB-DU migration. Therefore, the source IAB-donor-CU should be notified with the F1 setup completion between target logical IAB-DU and target IAB-donor-CU and the active cell(s) of target logical IAB-DU. 
And it’s feasible for the source IAB-donor-CU or the mobile IAB-node to inform the information above. However, in case of mobile IAB-node performs IAB-DU migration from IAB-donor A to IAB-donor B while mobile IAB-MT stays connected to IAB-donor C, there may be no direct Xn connectivity between source IAB-donor A and target IAB-donor B, and there is no RRC connection between the mobile IAB-node and the source IAB-donor A. Therefore, it’s preferred that the source IAB-donor-CU is informed by the mobile IAB-node via the F1AP message with the F1 setup completion between target logical IAB-DU and target IAB-donor-CU and the active cell(s) of target logical IAB-DU.
Proposal 1: Source IAB-donor-CU of IAB-DU migration is informed by mobile IAB-node via the F1AP message with the F1 setup completion between target logical IAB-DU and target IAB-donor-CU and the active cell(s) of target logical IAB-DU.
Proposal 2: Upon receiving the F1 setup completion between target logical IAB-DU and target IAB-donor-CU and the active cell(s) of target logical IAB-DU, the source IAB-donor-CU triggers HO for all connected UEs of the mobile IAB-node.
For the source F1 connection between source logical IAB-DU and source IAB-donor-CU, it should be maintained to transmit the handover command for the served UEs. After all the connected UEs of the source logical IAB-DU have been handover to the target logical IAB-DU, the source F1 connection can be removed.
[bookmark: OLE_LINK12]Proposal 3: The F1 of source IAB-DU is removed after all the connected UEs have been handover to the target IAB-DU.
BH transport in case two logical IAB-DUs
For DL transmission of mobile IAB-node, upon receiving a DL BAP Data PDU from IAB-donor1 or IAB-donor2 by mobile IAB-MT, BAP entity of mobile IAB-MT shall remove the BAP header of this BAP Data PDU since the mobile IAB-node has no descendant IAB-nodes and it’s the destination node on the BH link, and the IAB-MT delivers the BAP SDU to upper layer. For the IAB-MT, it needs differentiate the DL traffic from IAB-donor1 or IAB-donor2 then it can deliver the DL traffic to the right logical IAB-DU. Because the source IP address of the DL traffic is different between IAB-donor1 and IAB-donor2, and separate IP addresses may be configured for two IAB-DUs for F1 traffic transport. 
Proposal 4: DL traffic differentiation for mobile IAB-node is based on the IP address, e.g., source IP address or target IP address of the DL traffic.
For UL transmission, both the source IAB-DU and target IAB-DU can receive the UL F1AP BAP configuration from its terminating IAB-donor-CU respectively. Then the mobile IAB-MT can perform the routing and bearer mapping for UL traffic from each IAB-DU based on the UL F1AP BAP configuration of the corresponding IAB-DU. Alternatively, the UL BAP configuration may be pre-defined to be configured by only one of the two IAB-donors, but it needs extra coordination between two IAB-donors.
Proposal 5: UL F1AP BAP configuration of each logical IAB-DU is configured by its F1-terminating IAB-donor-CU.
Absence of IP or Xn connection
	RAN3 117-e [2]:
RAN3 to discuss how inter-donor topology adaptation can be supported for mobile IAB in absence of Xn and/or inter-donor IP routability.
RAN3 to discuss whether F1-C transport over NGAP should be supported for inter-donor topology adaptation for mobile IAB. Other use cases where Xn connectivity is not available may be discussed.
RAN3 117bis-e [3]:
Focus first on the scenarios where Xn and IP connectivity are available between the source and target donors for IAB-MT HO and mIAB-DU migration.
RAN3 to discuss support of mIAB-node mobility over NGAP. Which type of migration needs to be further discussed


Based on the IP connection between source IAB-donor-CU and target IAB-donor-DU, mobile IAB-node can support partial migration (IAB-MT migration only) and F1 termination of mobile IAB-node can be transport via the target path. Or based on the IP connection between source IAB-donor-DU and target IAB-donor-CU, the second logical IAB-DU of mobile IAB-node may set up F1 connection to target IAB-donor-CU via the source path (IAB-DU migration only).
However, once there is no IP connection between source IAB-donor and target IAB-donor, mobile IAB-node will not support IAB-MT migration only and IAB-DU migration only. And in this case, mobile IAB-node can only support full migration without intermediate stage where mobile IAB-MT and mobile IAB-DU terminate at different IAB-donors.
Proposal 6: In absence of IP connection between IAB-donors, mobile IAB-node can only support full migration without intermediate stage where mobile IAB-MT and mobile IAB-DU terminate at different IAB-donors.
In R17, the procedures for partial migration, e.g., IAB Transport Migration Management and IAB Transport Migration Modification, are only defined in XnAP. For the stationary IAB-node in R17, partial migration procedures in XnAP may be sufficient because stationary IAB-donor doesn’t support consecutive partial migrations and neighbor IAB-donors always have Xn connection. However, mobile IAB-node needs to support partial migration or full migration from source IAB-donor to a faraway target IAB-donor after previous multiple partial migrations. In this case, there is no Xn connection between source IAB-donor and target IAB-donor due to mobility of mobile IAB-node, the procedures defined for partial migration shall be extended to NGAP, and the procedures expected for full migration or IAB-DU migration shall be defined in both XnAP and NGAP.
Proposal 7: In absence of Xn connection between IAB-donors, the XnAP procedure for partial migration shall be extended to NG interface.
Proposal 8: In absence of Xn connection between IAB-donors, the procedures expected for full migration or IAB-DU migration shall be defined in both XnAP and NGAP.
In R16, F1-C over X2 interface was supported for the ENDC scenario. And in R17, F1-C over Xn interface was also support for CP-UP split of NRDC. In absence of Xn connection between IAB-donors, there is no such dual-connectivity scenario for the mobile IAB-node, and it’s no need to support F1-C transport over NGAP.
Proposal 9: Don't support F1-C transport over NGAP.
Conclusion
This contribution aims to discuss the general principles of mobile IAB-node inter-donor topology adaptation. And following observations and proposals are concluded. 
[bookmark: OLE_LINK13]Proposal 1: Source IAB-donor-CU of IAB-DU migration is informed by mobile IAB-node via the F1AP message with the F1 setup completion between target logical IAB-DU and target IAB-donor-CU and the active cell(s) of target logical IAB-DU.
Proposal 2: Upon receiving the F1 setup completion between target logical IAB-DU and target IAB-donor-CU and the active cell(s) of target logical IAB-DU, the source IAB-donor-CU triggers HO for all connected UEs of the mobile IAB-node.
Proposal 3: The F1 of source IAB-DU is removed after all the connected UEs have been handover to the target IAB-DU.
Proposal 4: DL traffic differentiation for mobile IAB-node is based on the IP address, e.g., source IP address or target IP address of the DL traffic.
Proposal 5: UL F1AP BAP configuration of each logical IAB-DU is configured by its F1-terminating IAB-donor-CU.
Proposal 6: In absence of IP connection between IAB-donors, mobile IAB-node can only support full migration without intermediate stage where mobile IAB-MT and mobile IAB-DU terminate at different IAB-donors.
Proposal 7: In absence of Xn connection between IAB-donors, the XnAP procedure for partial migration shall be extended to NG interface.
Proposal 8: In absence of Xn connection between IAB-donors, the procedures expected for full migration or IAB-DU migration shall be defined in both XnAP and NGAP.
Proposal 9: Don't support F1-C transport over NGAP. 
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