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1	Introduction
Topology adaptation was a requirement defined for IAB in TR 38.874 [1],

Requirement: Topology adaptation for physically fixed relays shall be supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links
In this contribution, in order to minimize the service interruption due to the topology change, we investigate the possible solutions based on the two kinds of IAB topologies considered in IAB study, Spanning tree (ST) and Directed acyclic graph (DAG), trying to make an IAB-node proceed a quicker handover to a new parent IAB-node if the serving link does not work well. 
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2.1 IAB Topology Adaptation
There was a detailed analysis in [2] to divide the backhaul link migration into three options. First is to release its child IAB node/access UE radio connection and re-direct them to a new cell. Second is to handover its child IAB node/access UE to another serving node. The last one is to make this IAB node change its parent node via handover or re-establishment. Since option 3 has little impact on its child IAB node/access UEs and introduces less latency, it is suggested to first consider option 3. 
However, in option 3, the authors thought that a handover procedure is more quickly to change its parent node from one to another compared to RRC re-establishment, and further recommended that we shall try our best to ensure the handover procedure can be performed even if RLF can not be avoided. For example, the source parent IAB-node shall trigger handover even if it does not reach the condition of normal handover trigger. Therefore, it is suggested that handover related RRC signalling shall be sent to the IAB-node before RLF happens. For multi-connectivity, it is suggested to change the SN to be the MN of the IAB by handover procedure if the MN link cannot work well. 
Because in a multi-hop IAB network, most of the IAB-nodes serve not only the accessed UEs, but also its child IAB nodes. We totally agree that how to minimize the service interruption due to the topology change is a must and important issue. In the following subsections, we investigate the possible solutions to make an IAB-node proceed a quicker handover to a new parent IAB-node based on tree and DAG topologies.

2.2 Handover for Tree-Topology Adaptation
Figure 1 illustrates the conditional handover in IAB with referring to the conditional handover procedure in [3]. The IAB-node reports the measurement results to its source parent IAB-node with a “low threshold”, then the source parent IAB-node may make a handover decision based on this early report and send early handover request to the target parent IAB-node. If the target parent IAB-node accepts this handover and build RRC configuration, it sends back a handover ACK including the RRC configuration to the source parent IAB-node. So the source parent IAB-node sends a conditional handover command with “high threshold” to the IAB-node. As soon as the condition is fulfilled, the IAB-node may execute the handover in accordance with the provided handover command. We observe that the characteristics of conditional handover are well suited for IAB topology adaptation with tree topology. That means handover related RRC signalling can be sent to the IAB-node before RLF happens. 
Observation 1: The characteristics of conditional handover are well suited for IAB topology adaptation with tree topology.
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Figure 1 Conditional handover for topology adaptation with tree topology

We think that conditional handover is specifically useful for the blockage mitigation on backhaul links. The blockage does not mean a RLF, so if the handover preparation can be proceeded in advance based on an early report and related RRC signalling can be sent to the IAB-node before RLF occurs, when the IAB-node determines the condition to be fulfilled, it executes the handover as soon as possible in accordance with the handover command. 
Proposal 1: For IAB topology adaptation with tree topology, it is suggested to consider conditional handover method.

2.3 Handover for DAG-Topology Adaptation 
Based on the architecture requirements in TR 38.874, it had stated that, “The study should strive to maximize the reuse of Rel-15 NR specifications for the design of the backhaul link. Enhancement can also be considered.” Therefore, for the multi-connectivity with DAG topology, we think that IAB Node Dual Connectivity based on LTE/NR Dual-Connectivity is supposed to be a good starting point for the DAG construction. 
Proposal 2: IAB Node Dual Connectivity based on LTE/NR Dual-Connectivity should be supported as the baseline for topology adaptation with DAG topology.

Under the DAG topology with IAB Node Dual Connectivity, MN link and SN link works simultaneously. However, if the MN link does not work well and needs to be changed, due to the feature that IAB nodes are physically fixed, we think that the secondary serving node is a good candidate to be the target node with the benefit that the synchronization and random access can be skipped and the IAB-node can have a quicker handover of MN change. Figure 2 shows an example of the handover procedure that supports SN being changed to MN directly. 
Proposal 3: For IAB Node Dual Connectivity case, if the MN link is definitely not good, it is suggested to support SN being changed to MN directly without synchronization and random access in a handover procedure.
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Figure 2 SN being changed to MN directly for topology adaptation with DAG topology

In addition, we think that the conditional handover can be considered for DAG-topology adaptation, too. Figure 3 shows an example of the conditional handover procedure that supports SN being changed to MN directly. The handover preparation to support SN being changed to MN can be proceeded in advance based on an early report and related RRC signalling can be sent to the IAB-node before MN’s RLF occurs. When the IAB-node determines the condition to be fulfilled, it executes the handover as soon as possible in accordance with the handover command.
Proposal 4: For IAB topology adaptation with DAG topology, it is suggested to consider conditional handover method to change the SN to be the MN.
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Figure 3 Conditional handover with SN being changed to MN directly for topology adaptation with DAG topology

3 	Conclusions
Based on the discussion, we have the following observation and proposal:
Observation 1: The characteristics of conditional handover are well suited for IAB topology adaptation with tree topology.

Proposal 1: For IAB topology adaptation with tree topology, it is suggested to consider conditional handover method.
Proposal 2: IAB Node Dual Connectivity based on LTE/NR Dual-Connectivity should be supported as the baseline for topology adaptation with DAG topology.
Proposal 3: For IAB Node Dual Connectivity case, if the MN link is definitely not good, it is suggested to support SN being changed to MN directly without synchronization and random access in a handover procedure.
Proposal 4: For IAB topology adaptation with DAG topology, it is suggested to consider conditional handover method to change the SN to be the MN.
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