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1. Introduction
In the last RAN3 meeting [1], some agreements have been achieved and following way forwards are captured in inter-donor IAB migration:  

For IAB nodes connected to a single donor, IAB-MT migration between IAB-donors can support robustness and load balancing; the Xn handover preparation procedure is taken as baseline.

For IAB nodes connected to 2 donors, robustness and load balancing can be supported by using simultaneous connectivity

For IAB-MT migration, continue to discuss full and gradual sequences to migrate IAB-MT, UEs and descendent nodes

For full inter-donor migration, top-down, bottom-up and nested sequences may be considered for the migration of IAB-MT, UEs and descendant nodes.
For gradual inter-donor migration, top-down and bottom-up sequences can be considered for the migration of IAB-MT, UEs and descendent nodes. 

For full inter-donor migration, top-down, bottom-up and nested sequences are analyzed for the migration of IAB-MT, UEs and descendant nodes.
In this contribution, we will continue to discuss the full inter-donor migration and gradual migration regarding to the inter-donor handover procedure as well as inter-donor RLF recovery procedure.
2. Discussion
2.1 Migration procedure for BH RLF recovery
For inter-donor RLF recovery, the top-down sequence should be applied, i.e. the IAB-MT performs reestablishment before its UEs/child nodes migrate to the new donor. As the UEs/descendent nodes have to receive RRC Reconfiguration message via the recovered path, the old F1-C should be redirected to the new donor DU after the IAB-MT re-establishes to the new donor. The new donor should update the IAB-DU’s TNL address for the old F1-C just after IAB-MT’s re-establishment to the new donor of the IAB-MT through RRC reconfiguration. 
Since the backhaul link changes to the new parent node, the new donor should also update the BH RLC channel configuration, the default BAP routing and the default BH channel in the RRC reconfiguration message.

Proposal 1-1: In migration procedure for BH RLF recovery, the old F1-C should be redirected to the new donor DU after the IAB-MT re-establishes to the new donor in the same way as intra-donor RLF recovery.
As the IAB-MT has re-established to the new donor, all the F1-U of UEs should be anchored under the new IAB-donor DU. Some termination of UEs’ F1-U can be moved to the new donor CU for load balancing purpose. To reduce the service interruption, the new donor can update the TNL address for F1-U as well as the BAP routing and BH RLC channel for F1-U through RRC reconfiguration message after the IAB-MT re-establishes to new donor.
Proposal 1-2: To reduce the service interruption, the new donor can update the BAP routing, BH RLC channel for F1-U as well as the TNL address for F1-U when the IAB-MT re-establishes to new donor through RRC message. 
For inter-donor BH RLF recovery, as shown in Figure 1, the new F1-C is set up after the RLF recovery, which means the new F1-C association can be set up through the new path. The IAB-node can switch to new DU operation as soon as new F1-C is set up. There are two options for new F1-C setup:
· In top-down sequence of full migration, UEs/child nodes can migrate to new donor immediately after RLF recovery. That means the new F1-C has to be set up right after the IAB-MT re-establishes to the new donor. The new donor should allocate the TNL address for new F1-C through RRC reconfiguration when IAB-MT re-establishes to the new donor.
· In top-down sequence of gradual migration, new F1-C can be set up a while after the IAB-MT re-establishes to the new donor. UEs and child nodes can maintain their F1 signalling connections to the old donor for a while and migrate to new donor gradually after the inter-donor RLF recovery. The migrating node could keep serving UEs/child nodes as DU under the old donor for a while. As the handover complete messages for UEs/child nodes are delivered by new F1-C，the IAB-DU should buffer the handover command messages for UEs/child nodes until the new F1-C as well as the context of UEs/child nodes are set up.   
[image: image1.png]Old F1-C

New F1-C

Donor CU 1 Donor CU 2
T
'
'
'
'
Dofjor DU 1 Dofor DY 2
T
'
'
1AB-node 1 1AB-nodp 2
T
'
.. -

Migrating
node

C

UE

RRCReconfiguration

of UE

RRCReconfigurat]
onComplete of

UE

=




Figure 1 Inter-donor RLF recovery
RAN3 should support both two options for new F1-C setup. 
Proposal 1-3: For inter-donor RLF recovery, RAN3 should support two options for new F1-C setup. 
· In top-down sequence of full migration, the new F1-C should be set up just after the IAB-MT re-establishes to the new donor. 
· In top-down sequence of gradual migration, new F1-C can be set up a while after the IAB-MT re-establishes to the new donor. The IAB-DU should buffer the handover command messages for UEs/child nodes until the new F1-C as well as the context of UEs/child nodes are set up.
2.2 Migration procedure using HO
For inter-donor migration based on handover, full or gradual procedure is expected. In full inter-donor migration based on HO, top-down, bottom-up and nested sequences may be considered for the migration of IAB-MT, UEs and child nodes, while in gradual inter-donor migration, top-down and bottom-up sequences can be considered.
As the IAB-MT handovers to the new donor, all the F1-U of UEs should be anchored to the new IAB-donor DU. In order to reduce the service interruption, the new donor can update the IAB-DU’s TNL address for F1-U as well as the BAP routing and BH RLC channel for F1-U when the IAB-MT handover to new donor through handover command. Some termination of UEs’ F1-U can be changed to the new donor CU after migration of IAB-MT for load balancing purpose.
Proposal 2-1: To reduce the service interruption, the updated BAP routing and BH RLC channel for F1-U as well as the updated TNL address for F1-U can be contained in the handover command for IAB-MT.
2.3.1 Top-down sequence

In top-down sequences of full or gradual inter-donor handover, the IAB-MT performs handover before its UEs/child nodes are migrated to the target donor. As the UEs/descendent nodes have to receive RRC Reconfiguration message after the IAB-MT connects to target donor, RRC reconfiguration messages of UEs/child nodes are delivered by source path. The old F1-C with source donor should be redirected to the target donor DU after the IAB-MT completes handover. The updated TNL address for the old F1-C should be contained in the handover command message for IAB-MT, which is similar to intra-donor migration. 

Since the backhaul link changes to the new parent node, the updated BH RLC channel configuration, the default BAP routing and the default BH channel to be updated should be contained in the handover command message.

Proposal 2-2: In top-down sequences of full or gradual inter-donor handover, the old F1-C with source donor should be redirected to the target donor DU after the IAB-MT completes handover.
The new F1-C association can be set up before or after IAB-MT migration. 
In top-down sequence of full migration, as showed in Figure 2-1, UEs/child nodes can migrate to target donor immediately after the migration of IAB-MT. That means the new F1-C has to be set up as soon as IAB-MT completes handover to target donor through the target path. Or the new F1-C is set up before IAB-MT hands over through the source path. The IAB-node can switch to the operation of new DU as soon as the handover of IAB-MT when the new F1-C has been set up. If the new F1-C is set up after IAB-MT completes handover, the TNL address for new F1-C should be contained in the handover command message for IAB-MT. 
In top-down sequence of gradual migration, as showed in Figure 2-2, new F1-C can be set up after the IAB-MT migrates to the target donor for a period of time. UEs and child nodes can maintain their F1 signalling connections to the old donor for a while and migrate to target donor gradually after the migration of IAB-MT. The migrating-DU could keep serving UEs/child nodes as the DU through the old F1-C for a while after the migration of IAB-MT.

Proposal 2-3: In top-down sequence of full migration, the new F1-C association can be set up before or immediately after IAB-MT migration. The IAB-node can switch to the operation of new DU as soon as the handover of IAB-MT when the new F1-C has been set up.
Proposal 2-4: In top-down sequence of gradual migration, new F1-C can be set up a while after the IAB-MT migrates to the new donor.
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Figure 2-1 Top-down case of full migration
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Figure 2-2 Top-down case of gradual migration
2.3.2 Bottom-up sequence
In bottom-up sequences of full or gradual inter-donor handover, as shown in Figure 3, the UEs/child nodes performs handover before parent IAB-MT. The UEs/descendent nodes receive RRC Reconfiguration message by source path before the IAB-MT handover. As all UEs/child nodes have been migrated to the target donor after the IAB-MT handovers to target donor, no need to maintain the old F1-C with source donor after IAB-MT handover. The old F1-C with source donor should not be redirected to the target donor DU when the IAB-MT performs handover. 

Proposal 2-5: In bottom-up sequence, the old F1-C with source donor needs not be redirected to the target donor DU when the IAB-MT performs handover.
Since reconfiguration complete messages are delivered by new F1-C to the target donor, the new F1-C association should be set up before IAB-MT performs handover. The new F1-C should be redirected to the target donor DU after the IAB-MT completes handover. The updated TNL address for the new F1-C should be contained in the handover command message for IAB-MT. 

Proposal 2-6: In bottom-up sequence, the new F1-C association should be set up before IAB-MT performs handover and redirected to the target donor DU after the IAB-MT completes handover.
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Figure3 Bottom-up case
2.3.3 Nested sequences
In nested sequence of full inter-donor handover, as shown in Figure 4, the UE/child nodes and the IAB-node can perform handover simultaneously. The IAB-MT, UEs/descendent MTs receive handover command by source path, so there is no need to maintain the old F1-C with source donor after IAB-MT handover to target donor. Then the handover complete messages of IAB-MT, UEs/descendent MTs are delivered through the target path.
Proposal 2-7: In nested sequence, the old F1-C with source donor needs not be redirected to the target donor DU after the IAB-MT completes handover.
The agreement has been made last meeting “As a consequence of adopting the Xn HO prep procedure as BL, the new IAB-donor needs to have an F1AP association with the IAB-DU holding the target cell before responding to the initiating message of the UE migration procedure.” That means the new F1-C should be set up before delivering the handover commands of the UEs/child nodes. Since the handover commands of UEs/child nodes are delivered via source path, the new F1-C should be set up through source path, i.e. before IAB-MT hands over to target donor. The new F1-C should be redirected to the target donor DU after the IAB-MT completes handover. The updated TNL address for the new F1-C should be contained in the handover command message for IAB-MT.
Proposal 2-8: In nested sequence, the new F1-C should be set up before IAB-MT hands over to target donor and redirected to the target donor DU after IAB-MT completes handover.
The IAB-DU can switch to the operation of new DU of target donor as soon as the new F1-C is set up. As the handover complete messages of IAB-MT, UEs/child nodes are delivered simultaneously through the target path, the IAB-DU should buffer the handover complete message(s) of the UEs/child nodes until the IAB-MT switch to the target cell. 
Proposal 2-9: In nested sequence, the IAB-DU should buffer the handover complete message(s) of the UEs/child nodes until the IAB-MT accesses to the target cell.
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Figure 4 Nested case of full migration
3. Conclusion
In this contribution we discuss the full inter-donor migration and gradual migration regarding to inter-donor handover procedure as well as inter-donor RLF recovery procedure. We have the following proposals:
Proposal 1-1: In migration procedure for BH RLF recovery, the old F1-C should be redirected to the new donor DU after the IAB-MT re-establishes to the new donor in the same way as intra-donor RLF recovery.

Proposal 1-2: To reduce the service interruption, the new donor can update the BAP routing, BH RLC channel for F1-U as well as the TNL address for F1-U when the IAB-MT re-establishes to new donor through RRC message. 

Proposal 1-3: For inter-donor RLF recovery, RAN3 should support two options for new F1-C setup. 
· In top-down sequence of full migration, the new F1-C should be set up just after the IAB-MT re-establishes to the new donor. 
· In top-down sequence of gradual migration, new F1-C can be set up a while after the IAB-MT re-establishes to the new donor. The IAB-DU should buffer the handover command messages for UEs/child nodes until the new F1-C as well as the context of UEs/child nodes are set up.

Proposal 2-1: To reduce the service interruption, the updated BAP routing and BH RLC channel for F1-U as well as the updated TNL address for F1-U can be contained in the handover command for IAB-MT.
Proposal 2-2: In top-down sequences of full or gradual inter-donor handover, the old F1-C with source donor should be redirected to the target donor DU after the IAB-MT completes handover.
Proposal 2-3: In top-down sequence of full migration, the new F1-C association can be set up before or immediately after IAB-MT migration. The IAB-node can switch to the operation of new DU as soon as the handover of IAB-MT when the new F1-C has been set up.
Proposal 2-4: In top-down sequence of gradual migration, new F1-C can be set up a while after the IAB-MT migrates to the new donor.

Proposal 2-5: In bottom-up sequence, the old F1-C with source donor needs not be redirected to the target donor DU when the IAB-MT performs handover.

Proposal 2-6: In bottom-up sequence, the new F1-C association should be set up before IAB-MT performs handover and redirected to the target donor DU after the IAB-MT completes handover.
Proposal 2-7: In nested sequence, the old F1-C with source donor needs not be redirected to the target donor DU after the IAB-MT completes handover.

Proposal 2-8: In nested sequence, the new F1-C should be set up before IAB-MT hands over to target donor and redirected to the target donor DU after IAB-MT completes handover.

Proposal 2-9: In nested sequence, the IAB-DU should buffer the handover complete message(s) of the UEs/child nodes until the IAB-MT accesses to the target cell.
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