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1	Introduction
On the topology adaptation for mobile IAB, the last meeting achieved the following  [1]:

	mIAB-DU migration and mIAB-MT handover can be executed independently from each other. Details on the scenarios need to be further discussed
For partial migration of mIAB-node, the inter-donor HO of mIAB-MT is decided and triggered by the donor CU serving the mIAB-MT.
 
The donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU.
For inter-donor partial migration, the donor CU serving the mIAB-DU is informed about the mIAB-MT HO. FFS on signalling details concerning the indication.
WA: The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the:
•	gNB ID of the target donor CU for the mIAB-MT HO.
•	ID(s) of the mIAB-MT. How the mIAB-MT ID is maintained across migrations needs to be further discussed
•	FFS: the TNL address of the target donor CU for the mIAB-MT HO. 
It can be further discussed which node provides information to the donor CU serving the mIAB-DU
For partial migration of mIAB-node, the donor CU serving the mIAB-DU and the target donor CU for the mIAB-MT HO can directly exchange Xn IAB Transport Migration messages, in case direct Xn connectivity exists (or is established) between the two donor CUs.
 
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
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.



This contribution aims to make further progress in the discussion of mobile-IAB inter-donor migration procedures. 

2	Discussion
2.1	Enhancements to partial migration

Issue 1: Which node informs the IAB-DU’s donor about the IAB-MT handover
The following options can be considered:
Option 1: It is the IAB-MT’s source donor that informs the IAB-DU’s donor about the IAB-MT handover.
Option 2: It is the IAB-MT’s target donor that informs the IAB-DU’s donor about the IAB-MT handover.
Option 3: It is the IAB-DU that informs its donor about the IAB-MT handover.
In case this is the first IAB-MT handover, i.e., IAB-MT’s source donor and IAB-DU’s donor are the same, the option selected should be backward compatible with the Rel-17 partial migration procedure:
· Option 1 is backward compatible with the Rel-17 partial migration procedure when the IAB-MT’s source donor and the IAB-DU’s donor are the same.
· Option 2 is not backward compatible with the Rel-17 partial migration procedure since it would introduce an additional message to be sent by the IAB-MT’s target donor to the IAB-DU’s source donor.
· Option 3 is not backward compatible with the Rel-17 partial migration procedure since it would introduce an additional message to be sent by the IAB-DU to the IAB-DU’s donor at the IAB-MT handover.
Based on this analysis, Option 1 should be selected, i.e., the IAB-MT’s target donor should inform the IAB-DU’s donor about the IAB-MT handover.
Proposal 1-1: To be backward compatible with the Rel-17 partial migration procedure, it is the IAB-MT’s source donor that informs the IAB-DU’s donor about the IAB-MT handover.

Issue 2: When the IAB-MT’s source donor informs the IAB-DU’s donor about the IAB-MT handover
The following two options can be considered:
Option 1a: Before handover execution.
Option 1b: After handover execution.
Option 1a cannot be applied when CHO is used for mIAB-MT migration.
Option 1b can be applied if CHO is used for mIAB-MT migration.  
Based on this analysis, Option 1b is preferred.
Proposal 1-2: To support mIAB-MT migration via CHO, the IAB-DU’s donor to be informed about the IAB-MT handover after IAB-MT handover completion.

Issue 3: How to manage the IAB-MT ID
After a sequence of partial migrations, the mIAB-DU’s donor must be able to recognize the “IAB-MT ID” which it receives for the indication of the IAB-MT’s handover. This “IAB-MT ID” must already be introduced during the first of the sequence of partial migrations. For Rel-17 partial migration, the IAB Transport Migration Management/Modification procedures use the F1-Terminating donor UE XnAP ID and the non-F1-Terminating donor UE XnAP ID. The mIAB-DU’s donor will always recognize the F1-Terminating donor UE XnAP ID since it itself selected this identifier. This ID should therefore be used as the “IAB-MT ID”.    
Proposal 1-3: After a sequence of partial migration, the mIAB-MT’s donor to include the F1-Terminating donor UE XnAP ID when sending messages to the mIAB-DU’s donor.

Issue 4: Whether the IP address of the IAB-MT’s target donor is signaled to the IAB-DU’s donor. 
For stationary networks, Xn procedures are typically confined to the local neighbour. Consequently, only a few neighbour IP addresses need to be known by each gNB. For mobile IAB, where the mIAB-MT can perform a sequence of partial migrations, Xn connectivity between mIAB-DU’s donor and IAB-MT’s donor may stretch across significant distances. In case a donor does not have the IP address of a peer donor, it can use the SON Configuration Transfer procedure defined for NGAP to retrieve this IP address. There is no need to introduce an additional procedure for the exchange of Xn IP addresses. 

Proposal 1-4: The mIAB-DU’s donor can obtain the mIAB-MT’s target donor IP address via NGAP using the SON Transfer Procedure.

2.2	Inter-donor IAB-DU migration
Issue 5: Trigger for mobile IAB-node to intiate F1 setup to target donor
RAN3 agreed that it is the mIAB-DU’s donor that decides if inter-donor IAB-DU migration should be applied. For this reason, the mIAB-DU’s donor needs to inform the IAB-node to perform F1 Setup with the target donor. 
The following two options can be considered on how the mIAB-DU’s donor triggers the F1 Setup by the IAB-node to the target donor:
Option 1: The mIAB-DU’s donor sends a trigger indication to the mIAB-MT’s donor, which is followed by an RRC message to the mIAB-MT. 
Option 2: The mIAB-DU’s donor sends a trigger indication to the source logical IAB-DU.
Proposal 2-1: The mIAB-DU’s donor sends a trigger indication to the mobile IAB-node for the F1 Setup to the target donor. RAN3 to discuss if this trigger is sent via F1AP or via Xn/RRC.

Issue 6: Indication of successful F1 establishment to CU1
The source mIAB-DU’s donor needs to be informed that the F1 Setup between the target logical mIAB-DU and the target donor has succeeded so that it can begin with the UE handover procedure.
There are two options:
Option A: The source mIAB-DU’s donor receives this information from the source logical mIAB-DU.
Option B: The source mIAB-DU’s donor receives this information from the target logical mIAB-DU’s donor.
In Option B, the source mIAB-DU’s donor may receive the indication of successful F1 Setup even if the F1 Setup Response had not reached the F1AP instance on the logical target mIAB-DU. This means that the indication may not be reliable. In Option A, the indication is not sent before the F1AP instance on the mIAB-node has received the F1 Setup Response message. For this reason, Option A is preferred.  
Proposal 2-2: The IAB-node indicates the successful F1 Setup with the target donor to the mIAB-DU’s source donor. RAN3 to discuss if this trigger is sent via F1AP or via Xn/RRC.

Issue 7: Notification of CU1 with the logical cell IDs of DU2
After the target logical mIAB-DU has performed F1 Setup, it holds the information about the cells activated and their respective PCI and NCGI. This information needs to be conveyed to the source logical mIAB-DU’s donor. The easiest solution is to include this information with the indication that the F1 Setup has succeeded.
Proposal 2-3: The message(s) indicating the successful F1 Setup to the source mIAB-DU’s donor to include the information on the activated target logical cells.

2.3	Absence of Xn and inter-donor IP routability
The following scenarios need to be considered:
Scenario 1: Xn connectivity IS NOT available, but inter-donor connectivity IS available
This scenario may occur in deployments, where the Xn interface is not exposed/configured even though inter-CU IP connectivity is available. The following is needed for the support of mobile IAB:
· IAB-MT Xn handover: Needs to be replaced by NG-based handover.
· Inter-topology transport: Xn IAB TMM procedures need to be migrated to NGAP.
· IAB-DU migration: NG-based handover needs to be used for UEs.

Scenario 2: Xn connectivity IS available but inter-donor connectivity IS NOT available
This scenario does not have to be considered since inter-donor Xn connectivity implies inter-donor IP connectivity. 

Scenario 3: Both, Xn connectivity IS NOT available and inter-donor connectivity IS NOT available
This scenario may occur in deployments, where the Xn interface is not available since inter-CU IP connectivity is not available. The following is needed for the support of mobile IAB:
· IAB-MT Xn handover: Needs to be replaced by NG-based handover.
· Inter-topology transport: Cannot be supported since UP traffic cannot be routed via NGAP.
· IAB-DU migration: NG-based handover needs to be used for UEs, and F1-C transport needs to be conducted over NGAP.
3GPP has defined NG-based handover since there are scenarios where UE mobility may occur between gNBs that do not have Xn connectivity. The same scenarios apply to mobile IAB. For that reaosn, solutions to mIAB-node migration in absence of Xn should be supported.
Observation 3-1: 3GPP has defined NG-based handover since there are scenarios where UE mobility may occur between gNBs that do not have Xn connectivity. The same scenarios apply to mobile IAB.
Observation 3-2: The enhancements for migration of F1-C and Xn IAB Transport Migration Management/Modification procedures to NgAP are trivial.
Proposal 3-1: RAN3 to support IAB-node mobility for the scenario where Xn is not available but inter-donor IP connectivity is provided, as well as for the scenario where neither Xn nor inter-donor IP connectivity is provided.
Proposal 3-2: RAN3 to support F1-C over NGAP and IAB Transport Migration Management/Modification procedures over NGAP.
Conclusion
This contribution discussed procedures to for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration. The following proposals have been made:

Enhancements to partial migration:
Proposal 1-1: To be backward compatible with the Rel-17 partial migration procedure, it is the IAB-MT’s source donor that informs the IAB-DU’s donor about the IAB-MT handover.
Proposal 1-2: To support mIAB-MT migration via CHO, the IAB-DU’s donor to be informed about the IAB-MT handover after IAB-MT handover completion.
Proposal 1-3: After a sequence of partial migration, the mIAB-MT’s donor to include the F1-Terminating donor UE XnAP ID when sending messages to the mIAB-DU’s donor.
Proposal 1-4: The mIAB-DU’s donor can obtain the mIAB-MT’s target donor IP address via NGAP using the SON Transfer Procedure.

Inter-donor DU migration:
Proposal 2-1: The mIAB-DU’s donor sends a trigger indication to the mobile IAB-node for the F1 Setup to the target donor. RAN3 to discuss if this trigger is sent via F1AP or via Xn/RRC.
Proposal 2-2: The IAB-node indicates the successful F1 Setup with the target donor to the mIAB-DU’s source donor. RAN3 to discuss if this trigger is sent via F1AP or via Xn/RRC.
Proposal 2-3: The message(s) indicating the successful F1 Setup to the source mIAB-DU’s donor to include the information on the activated target logical cells.

Absence of Xn and inter-donor IP routability:
Observation 3-1: 3GPP has defined NG-based handover since there are scenarios where UE mobility may occur between gNBs that do not have Xn connectivity. The same scenarios apply to mobile IAB.
Observation 3-2: The enhancements for migration of F1-C and Xn IAB Transport Migration Management/Modification procedures to NgAP are trivial.

Proposal 3-1: RAN3 to support IAB-node mobility for the scenario where Xn is not available but inter-donor IP connectivity is provided, as well as for the scenario where neither Xn nor inter-donor IP connectivity is provided.
Proposal 3-2: RAN3 to support F1-C over NGAP and IAB Transport Migration Management/Modification procedures over NGAP.
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