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Introduction
As part of the Work Item on Enhancements for Integrated Access and Backhaul for NR [1], 3GPP has agreed to support topology adaptation enhancements:
Topology adaptation enhancements [RAN3-led, RAN2]:
· Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   
· Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.
· Specification of enhancements to topological redundancy, including support of CP/UP separation.

In order to support efficient and optimized operation during migration events, group mobility and user association enhancements may be beneficial features to introduce for IAB in Rel-17 and are discussed in the following sections.
Group Mobility for IAB
One key difference between intra-donor and inter-donor migration of an IAB node is the potential impact on access UEs even if they remain connected to the same IAB node, since this changes the CP termination point for the UEs and IAB node. As shown in Figure 1 below, the mobile IAB node acts as an “anchor” cell for the access UEs since the donor nodes and even intermediate IAB nodes may change during the mobile IAB node’s mobility event, but the access UE’s best serving cell is still provided by the mobile IAB node. This type of mobility scenario where the Donors change but the anchor does not is called “Group Mobility.”
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Figure 1 Example of Group Mobility for Mobile IAB
Such a migration event as shown in Figure 1 would result in multiple RRC signaling and procedures being triggered at the access UEs, such as reconfigurationWithSync in case of PCell (for SA deployments) or pSCell (for NSA deployments) change procedures.
However, triggering these procedures introduces significant disruption to the access UE experience in terms of throughput, latency, and connectivity. This is because completing the required RRC procedures requires serving cell and neighbor cell measurements which may have corresponding measurement gaps due to beam sweeping, latency associated with sending, processing, and receiving RRC messages between the access UE and the old/new donor CU (which may be sent over multiple backhaul link hops), completion of a random access (RACH) procedure to the Anchor cell, and tearing down/re-establishing control plane and data plane bearers and corresponding RRC configurations.
In addition to service disruption due to the described procedures during the IAB node migration event, the existing procedures introduce large amounts of unnecessary signaling overhead and processing in the network. This is because a significant majority of the parameters which need to be reconfigured are actually associated with the anchor cell (e.g. resource allocation parameters, data and control channel configurations, cell ID, RRM measurements, etc.) and will not change if the Donor DU/CU is changed from the access UE perspective. In addition, the RACH procedure is not strictly necessary since the access UEs can maintain synchronization with the mobile IAB node during the mobility event (assuming the mobile IAB node maintains synchronization channel transmissions during the Donor change).
Proposal 1: Rel-17 should consider optimizations to reduce the latency and control plane signalling overhead of inter-donor IAB migration procedures by taking into account potential advantages of explicit group mobility support.
User Association Enhancements for IAB
In Rel-16, initial access and mobility procedures for access UEs were kept transparent to the underlying RAN architecture (i.e. the same regardless of whether the cell belonged to an IAB node or wired node). However given the new scenarios for topology adaption discussed in the previous sections, the initial access procedure may be enhanced to support awareness of an IAB deployment and architecture. For example, an IAB node’s hop-order can be factored into cell selection decisions on top of RRM measurements which can be beneficial when considering end-to-end latency of the access traffic which traverses multiple hops compared to a direct connection to a donor node which may have lower RSRP compared to the IAB node.
Two different types of access UE association enhancements can be considered in Rel-17:
Topology-aware: Depending on the number of connected child IAB nodes and access UEs, the donor nodes may be very congested in terms of both control signaling overhead and data plane scheduling capabilities. In this case, certain cell association biases which spread UEs across different branches of the topology can improve performance than only RSRP-based association. 
Service-aware: The user association policy used within the network may be additionally based on a given UE’s service requirements (e.g. URLLC vs. eMBB). For example, the network may want to bias the URLLC UE towards a lower hop order (closer to the donor) and an eMBB-only UE towards higher hop order since it does not have as stringent of a latency requirement. To reduce latency, instead of waiting for normal user association procedures to be completed before moving the user to a more suitable cell (e.g. via handover), these parameters may be jointly optimized with parameters associated with the IAB topology formation/adaptation itself.

Proposal 2: Rel-17 should consider topology-aware and service-aware enhancements to cell selection and user association procedures specific to IAB deployments.

Conclusion
This contribution discussed requirements and solutions for IAB topology adaptation enhancements in Rel-17. The following proposals were made: 
Proposal 1: Rel-17 should consider optimizations to reduce the latency and control plane signalling overhead of inter-donor IAB migration procedures by taking into account potential advantages of explicit group mobility support.
Proposal 2: Rel-17 should consider topology-aware and service-aware enhancements to cell selection and user association procedures specific to IAB deployments.
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