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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]
· 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]
Note: At the beginning of the work period, RAN3, RAN2 should discuss the potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node, with respect to the scenario where a mobile IAB node connects directly to an IAB-donor.


In this contribution, general procedure for IAB inter-donor full migration is firstly analyzed and some potential issues during the migration are further discussed.
2. Discussion
IAB inter-donor full migration procedure
In R17, partial migration procedure for IAB inter-donor topology adaptation was already defined, where the IAB-MT is migrated from a source IAB-donor-CU to a target IAB-donor-CU while its IAB-DU retains F1AP with the source IAB-donor-CU. 
And based on the discussion in R17, two logical IAB-DUs at the boundary IAB node are to be further discussed in the scope of Full Migration, where following two implementation alternatives can be applied [2]. Further based on the inputs from RAN1/RAN2 and RAN4, Alt.1 can work well and has fewer standards impacts.
· Alt1: the two logical DUs use separate physical cell resources
· Alt2: the two logical DUs use the same physical cell resources
For the mobile IAB-node, two logical IAB-DUs can be applied during the full migration where the second logical IAB-DU can setup F1 interface with target IAB-donor-CU at the same time that the first IAB-DU still has the F1 connection with the source IAB-donor-CU. Based on the assumption of two logical IAB-DUs in mobile IAB-node, two potential full migration procedure are proposed as follow.


Full migration Option 1:
Figure 1 shows an example of mobile IAB-node full migration procedure, where the mobile IAB-node is migrated from a source IAB-donor-CU1 to a target IAB-donor-CU2. In this procedure, the IAB-MT is firstly migrated to the target IAB-donor-CU2 and IAB-DU2 setups the F1 interface with the target IAB-donor-CU2 via the target path.


Figure 1. An example procedure of inter-donor full migration (Option 1)
Step 1: HO preparation for IAB-MT is performed between source IAB-donor-CU1 and target IAB-donor-CU2, and IAB-donor-CU1 sends the RRCReconfiguration for HO to IAB-MT.
Step 2: IAB-MT performs random access procedure at the target IAB-donor-DU2 (if mobile IAB-node can connect to a stationary intermediate IAB-node, IAB-MT performs random access at the target parent IAB-node) and migrates to the IAB-donor-CU2.
After step 2, the F1 interface of IAB-DU1 and the RRC connection for served UE are migrated to the target path as defined in R17 (partial migration).
Step 3: F1 interface setup between IAB-DU2 and IAB-donor-CU2 via the target path.
Step 4: IAB-donor-CU1 triggers HO procedure for served UE and perform HO preparation for the served UE with IAB-donor-CU2, and IAB-donor-CU1 sends the RRCreconfiguration for HO to the served UE via the target path.
Step 5: UE performs random access procedure at IAB-DU2 and migrate to IAB-donor-CU2.
Step 6: F1 removal between IAB-DU1 and IAB-donor-CU1.

Full migration Option 2:
Figure 2 shows another example procedure of mobile IAB-node full migration, where the mobile IAB-node is migrated from a source IAB-donor-CU1 to a target IAB-donor-CU2. In this procedure, the IAB-DU2 can setup the F1 interface with the target IAB-donor-CU2 in advance via the source path, and source IAB-donor-CU1 can perform the HO for UE and IAB-MT parallelly.


Figure 2. An example procedure of inter-donor full migration (Option 2)
Step 1: F1 interface setup between IAB-DU2 and IAB-donor-CU2 via the source path, the step 1 can be performed parallel or performed before IAB-MT migration.
Step 2: IAB-donor-CU1 triggers HO procedure for served UE and perform HO preparation for the served UE with IAB-donor-CU2, and IAB-donor-CU1 sends the RRCreconfiguration for HO to the served UE via the source path.
Step 3: The served UE performs random access procedure at IAB-DU2 and migrate to IAB-donor-CU2.
Step 4: HO preparation for IAB-MT is performed between source IAB-donor-CU1 and target IAB-donor-CU2, and IAB-donor-CU1 sends the RRCreconfiguration for HO to IAB-MT. The step 4 may be performed at an earlier stage, e.g., after step 1, or before step 1.
Step 5: IAB-MT performs random access procedure at the target IAB-donor-DU2 (if mobile IAB-node can connect to a stationary intermediate IAB-node, IAB-MT performs random access at the target parent IAB-node) and migrates to the IAB-donor-CU2.
After step 5, the F1 interface of IAB-DU2 and the RRC connection for the served UE will be migrated to the target path. If there still some remaining UEs have not trigger the HO to IAB-donor-CU1, the F1 interface of IAB-DU1 needs to be also migrated to the target path.
Step 6 (Optional): IAB-donor-CU1 triggers HO procedure for the remaining UEs and perform HO preparation for the remaining UEs with IAB-donor-CU2, and IAB-donor-CU1 sends the RRCreconfiguration for HO to the remaining UEs via the target path. 
Step 7 (Optional): The remaining UEs perform random access procedure at IAB-DU2 and migrate to IAB-donor-CU2.
Step 8: F1 removal between IAB-DU1 and IAB-donor-CU1. 

Proposal 1: RAN3 considers the baseline IAB inter-donor full migration procedure base on the procedure Option 1 or Option 2.
· Option 1: follow the sequence of (1) IAB-MT migration (2) IAB-DU2 setup with target CU (3) UE migration.
· Option 2: follow the sequence of (1) IAB-DU2 setup with target CU (2) UE migration and IAB-MT migration


Inter-donor partial migration for mobile IAB-node
[bookmark: _Hlk110516327]As shown in Figure 3, the mobile IAB-node1 firstly performs partial migration from IAB-donor-CU1 to IAB-donor-CU2. After the partial migration, the IAB-MT1 is migrated to target IAB-donor-CU2 while IAB-DU1 still retain its F1 interface with the source IAB-donor-CU1. The mobile IAB-node may move to the coverage of IAB-dornor3. Once the mobile IAB-node1 triggers full migration to another target IAB-donor-CU3, the migration of IAB-DU1 and served UEs may needs negotiation among the three IAB-donors, which will make the full migration procedure become too complex. Alternatively, the full migration of the IAB-node1 to IAB-donor-CU3 can be performed only after the IAB-node1 further complete the full migration from IAB-donor-CU1 to IAB-donor-CU2. However, successive two times of full migration costs too much latency, it’s unacceptable especially in the scenario of mobile IAB. 
Proposal 2: Mobile IAB-node only supports full migration and doesn’t support partial migration.


Figure 3. An example of partial migration mobile IAB-node to perform full migration to another IAB-donor
Inter-donor full migration for stationary IAB-node
As defined in the WID [1], the mobile IAB-node should have no descendent IAB-nodes and only served for UEs for the simplify of mobile IAB-node mobiliary. Then, the full migration procedures defined in Rel-18 shouldn’t involve the descendent IAB-nodes. While for a stationary intermediate IAB-node, it has descendant IAB-nodes and cannot directly reuse the full migration procedures defined for the mobile IAB-node.
Proposal 3: Stationary IAB-node doesn’t support inter-donor full migration defined in R18.
Conclusion
This contribution aims to discuss inter-donor full migration of mobile IAB-node. And following observations and proposals are concluded. 
Proposal 1: RAN3 considers the baseline IAB inter-donor full migration procedure base on the procedure Option 1 or Option 2.
· Option 1: follow the sequence of (1) IAB-MT migration (2) IAB-DU2 setup with target CU (3) UE migration.
· Option 2: follow the sequence of (1) IAB-DU2 setup with target CU (2) UE migration and IAB-MT migration
Proposal 2: Mobile IAB-node only supports full migration and doesn’t support partial migration.
Proposal 3: Stationary IAB-node doesn’t support inter-donor full migration defined in R18.
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