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Introduction
During RAN#86 meeting, a new WI [1] for Enhancements to Integrated Access and Backhaul for NR was approved. One of the objectives is specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load. In this contribution, we focus on the procedures for inter-donor CU migration and provide our considerations.
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Figure 1 Inter-donor IAB-node migration scenario 
Figure 1 shows an Inter-donor IAB-node migration scenario. One IAB-node in this topology, referred to as migrating IAB-node, migrates from a source parent node connecting to a source IAB-donor to a target parent node connecting to a target IAB-donor. The migrating IAB-node serves three child-nodes, and several grandchild-nodes are served by the child-nodes. As we can see, during the migration procedure of the migrating IAB node, the impact on descendant nodes and UEs of the migrating IAB node also need to be studied. Moreover, since IAB node has functionality of IAB-MT and IAB-DU, the behaviour of IAB-DU shall be also investigated during inter-CU migration procedure. Generally, there are three options in the below 

Option 1: IAB-DU does not continue to service its child-nodes/UEs upon its co-located MT receives HO cmd. Consequently, the child-MT and the served UEs would detect RLF and perform RRC re-establishment procedure if there is no redundant link. This would impose long service interruption during migration procedure. 

Option 2: Before the migrating IAB-node performs inter-CU migration, donor CU initiates migration for all its downstream nodes and UEs based on their measurement reports. The consequent result is that the IAB node could perform migration only after its downstream IAB-nodes and UEs finished migration procedure. Obviously, this would lead to long latency for the inter-CU migration. In addition, the migrating IAB node may declare RLF before its downstream nodes and UEs finish migration procedure. 

Option 3: Migrating IAB-node continues serving child-nodes/UEs during inter-CU migration. In this option, downstream nodes and served UEs perform inter-CU migration together with the migrating IAB node. This means group mobility procedure need to be investigated. Compared with option 1 and option 2, option 3 has shorter service interruption. Furthermore, signaling load due to migration could be reduced under option 3 because one message could realize the configuration for multiple IAB nodes and UEs. Considering that both service interruption and signaling load reduction are included in objectives listed in the WID for R17 IAB enhancements, it is suggested that migrating IAB-node continues serving child-nodes/UEs during inter-CU migration and group mobility procedure is investigated for inter-CU migration scenario. 
Proposal 1: Migrating IAB-node continues serving child-nodes/UEs during inter-CU migration.

Proposal 2: Group mobility procedure needs to be studied for inter-CU migration scenario. 

Handover procedure can be divided into three phases which are handover preparation, handover execution and handover completion. We will discuss potential issues in these three phases during inter-donor CU migration procedure respectively. The inter-CU migration procedure takes the steps of Inter-gNB handover described in TS 38.401 as the baseline. 
Handover preparation 
According to legacy handover procedure, source-CU firstly sends target-CU a handover request message which is used to establish necessary resources in target-CU for an incoming handover. For group mobility, not only migrating IAB-node but also downstream nodes and UEs will switch to target donor-CU. Considering the handover request message is a UE-associated signalling, it is needed for source donor-CU to send multiple handover request messages which are associated with each IAB-MT or UE. Obviously, this would impose lots of signaling overhead. So RAN3 should discuss how to send handover request message in group mobility scenario, e.g. introducing a new XnAP message or enhancing the existing handover request message. 

Observation 1: Source donor-CU would send target donor-CU multiple handover request messages which are associated with each IAB-MT or UE to be switched due to the fact that the handover request message is a UE-associated signalling.

Proposal 3: To save signaling overhead, RAN3 should discuss how to send handover request message in group mobility scenario, e.g. introducing a new XnAP message or enhancing the existing handover request message.

Regarding the information which needs to be transferred from source donor-CU to target donor-CU during handover preparation phase, in our opinion, except UE context information for multiple UEs or IAB-MTs, BH RLC channel configuration for IAB-DU (BH RLC channel ID, QoS, CP traffic type，RLC mode, etc.) could be sent as well. Besides, since IAB-DU is changed to a new donor-CU, its IP addresses need to be updated. It is suggested that source donor-CU sends IP address request information to target-CU, thereby target-CU can include the allocated IP addresses into the HandoverCommand message within the handover request acknowledge message. In addition, IAB-node indication of the migrating IAB-nodes could be sent. In this case, target CU can recognize the IAB-MT and configure IAB specific configuration to them. 

Proposal 4: It is suggested for source donor-CU to send target donor-CU the following information:

UE context information for multiple UEs or IAB-MTs

BH RLC channel configuration information for IAB-DU 

IP address request information
IAB-node indication

Handover Execution
Migrating IAB node performs random access with target parent node in this phase, and then initiates F1 setup procedure after accessing to the target-CU. Though the F1 connection is re-established, IAB-DU still stores the context of its child-MTs and UEs. As we know, the target donor-CU may establish context, e.g. for UE, IAB-MT or IAB-DU, during handover preparation procedure. Therefore, there is a issue that how target donor-CU associates the established context with IAB-DU. In intra-CU migration procedure, the above issue does not exist because donor-CU is unchanged. However, for group mobility, lots of IAB-DUs migrate to the target donor-CU. The context established by the target donor-CU may not belong to one IAB-DU only. Thus, RAN3 should discuss how target donor-CU to know the IAB-DU which the established context associates to.

Observation 2: For group mobility, lots of IAB-DUs migrate to the target donor-CU. Target donor-CU does not know the IAB-DU which the context established during handover preparation procedure associates to.

Proposal 5: It is suggested for RAN3 to discuss how target donor-CU to know the IAB-DU which the established context associates to.
Handover Completion

F1 setup procedure is performed for migrating IAB node’s descendant node. And UE context setup or modification procedure is performed for migrating IAB node’s descendant node. Source-CU needs to release the context corresponding to relevant IAB-nodes and UEs. Thus, target donor-CU requests source-CU to release the related context. This can be achieved by using existing UE context release procedure. As we have mentioned before, using existing UE context release procedure may lead to lots of signaling overhead because target donor-CU needs to send several messages to source donor-CU. So it is better for RAN3 to study how to inform source donor-CU of the context release information. Besides, routing/traffic mapping/BH RLC channel configurations are released or reconfigured in the source path. 

Observation 3: Target donor-CU would send source donor-CU multiple UE context release messages due to the fact that the UE context release message is a UE-associated signalling.

Proposal 6: To save signaling overhead, RAN3 should discuss how to send UE context release message in group mobility scenario, e.g. introducing a new XnAP message or enhancing the existing UE context release message.
Conclusion
In this contribution, we discussed inter-CU migration. And we have the following observations and proposals:

Observation 1: Source donor-CU would send target donor-CU multiple handover request messages which are associated with each IAB-MT or UE to be switched due to the fact that the handover request message is a UE-associated signalling.

Observation 2: For group mobility, lots of IAB-DUs migrate to the target donor-CU. Target donor-CU does not know the IAB-DU which the context established during handover preparation procedure associates to.

Observation 3: Target donor-CU would send source donor-CU multiple UE context release messages due to the fact that the UE context release message is a UE-associated signalling.
Proposal 1: Migrating IAB-node continues serving child-nodes/UEs during inter-CU migration.

Proposal 2: Group mobility procedure needs to be studied for inter-CU migration scenario. 

Proposal 3: To save signaling overhead, RAN3 should discuss how to send handover request message in group mobility scenario, e.g. introducing a new XnAP message or enhancing the existing handover request message.

Proposal 4: It is suggested for source donor-CU to send target donor-CU the following information:

UE context information for multiple UEs or IAB-MTs

BH RLC channel configuration information for IAB-DU 

IP address request information
IAB-node indication

Proposal 5: It is suggested for RAN3 to discuss how target donor-CU to know the IAB-DU which the established context associates to.
Proposal 6: To save signaling overhead, RAN3 should discuss how to send UE context release message in group mobility scenario, e.g. introducing a new XnAP message or enhancing the existing UE context release message.
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