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1 Introduction

In the previous RAN2 meetings, some discussions on control plane protocol stack for IAB took place. Several contributions on IAB topology management were submitted but were not handled. In this contribution, we discuss on topology management for IAB.
2 Discussion

According to an agreed TP on IAB Topologies in RAN3 [1], the following IAB topologies are considered in the study.
1. Spanning tree (ST)

2. Directed acyclic graph (DAG)

For ST, each IAB-node has only one parent node, which can be another IAB-node or the IAB-donor. Each IAB-node is therefore connected to only one IAB-donor at a time, and only one route exists between IAB-node and this IAB-donor.
For DAG, the following options can be considered:

·  The IAB-node is multi-connected, i.e., it has links to multiple parent nodes. 

·  The IAB-node has multiple routes to another node, e.g. the IAB-donor.

·  Both options can be combined, i.e., the IAB-node may have redundant routes to another node via multiple parents.

On the other hands, some contributions on IAB topology management were submitted in the last RAN2 meetings and some of them defined topology management as follow. 
·  Topology management function that handles new IAB nodes that are setup, creation of bearers/logical channels with necessary QoS in the intermediate hops, RLF of the intermediate IAB nodes and corresponding creation and management of the route to each IAB node, according to [2].
·  Topology management includes the following characteristics: 1) happens on long time scales, 2) manages static hop order, 3) handles initial access of relay nodes, and 4) changes every time a node is added or removed, according to [3]
We think topology management happen in case of a new IAB node setup. The IAB node finds upstream IAB nodes or IAB-donor and connect more than one of them before the IAB node can start serving UEs. In addition, we think topology management happen in case of IAB node connection modification. We think IAB-donor should know the IAB topology and all the IAB-nodes connected to it and if IAB nodes start serving UEs and UEs connect the IAB nodes, then data transmission routes or paths of each UEs are selected. We also think topology adaptation is included in topology management. Topology adaptation refers to procedures that autonomously reconfigure the backhaul network for physically fixed relays under circumstances such as blockage or local congestion without discontinuing services for UEs, which is related to IAB node modification.
Proposal 1. Topology management includes IAB node setup and IAB node modification.
According to another agreed TP on IAB Topologies in RAN3 [4], before the IAB node can start serving UEs or before further IAB-nodes can connect, the IAB-node’s DU, gNB, or UPF are set up together with all interfaces to other RAN-nodes and CN, and this phase includes the IAB-node’s integration into topology and route management. It is desirable that IAB node reuses the legacy NR Idle mode procedure and NR RRC protocol to set up and modify the connection between IAB node and IAB donor. So we think topology management should reuse the legacy NR Idle mode procedure and NR RRC protocol as baseline. 
Proposal 2. Topology management should reuse the legacy NR Idle mode procedure and NR RRC protocol as baseline.
In legacy LTE Relay node startup procedure, the RN connects to a DeNB selected from the list acquired from OAM to start relay operations. LTE RN only need to know the DeNB cell list because LTE support only single hop RN. Unlike the single hop based LTE RN, IAB supports multiple hops. So further information (e.g. load, hop-count) may be useful for topology management. For efficient and quick operation, we think further information should be used for Topology management.
Proposal 3. Further information (e.g. load, hop-count) should be used for Topology management.
3 Conclusion

In this paper, topology management for IAB was discussed, and we propose the following:
Proposal 1. Topology management includes IAB node UE setup and IAB node UE modification.
Proposal 2. Topology management should reuse the legacy NR Idle mode procedure and NR RRC protocol as baseline.
Proposal 3. Further information should be used for Topology management.
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