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Introduction
The Release 17 WID on IAB enhancements [1] defines the following objective related to topology enhancements:
	Topology, routing and transport enhancements [RAN2-led, RAN3]:
· Specifications of enhancements to improve topology-wide fairness, multi-hop latency and congestion mitigation 


Specifically, one aspect of the above objective refers to enhancements to improve congestion mitigation. Release 16 IAB specifications already define a downlink hop-by-hop flow control mechanism at the BAP layer to help relieve local congestion hotspots that may build up in a multi-hop IAB network. Additionally, Release 15 specifications also define an end-to-end DDDS mechanism on the F1-U interface to perform some flow control between the UE and the CU-UP. 
In this contribution we try to address the scenario where the above-defined flow control mechanisms in Release 15 and 16 are not sufficient to control congestion in a multi-hop IAB network. This could happen, for example, in a situation when there is a sudden surge in amount of traffic being carried by the IAB network or degradation of one or more IAB links. Normally, these types of situations are expected to result in additional action by the CU-CP in the form of topology adaptation or routing changes for the traffic flow that may be causing congestion. The proposal in this contribution intends to enhance the CU-CP’s ability to act swiftly in these types of situations by being more aware of developing congestion hotspots across a multi-hop IAB network.
 Congestion Indication to CU-CP
The CU-CP performs critical functions that are of great importance to the proper functioning of an IAB network. For example, the CU-CP performs all routing decisions and configuration of forwarding tables at IAB nodes in the network. The CU-CP also configures each IAB node with mappings between backhaul RLC channels and UE bearers, and provides resource configurations to each IAB node that determine which resources are utilized by the IAB node. The CU-CP is responsible for making topology changes within the IAB network in response to changing conditions (e.g. link failures, etc.). 
Observation 1: The CU-CP performs critical functions of importance to the proper functioning of an IAB network, such as routing, bearer mapping, resource configuration, etc.
When congestion hot spots are developing in parts of the IAB network, according to current Release 16 specifications there is no mechanism available to inform the CU-CP of these developing congestion hot spots. Current flow control mechanisms may cause the CU-UP to become aware of developing congestion in the IAB network. However, such awareness may not be available at the CU-CP unless some additional enhancements are made to the E1 interface to relay such congestion indication from the CU-UP to CU-CP. Such E1 interface enhancement may not be optimal for network performance due to the additional delay incurred in relaying the information over E1 interface to the CU-CP. If the congestion event is severe, timely reporting of such congestion information directly to the CU-CP may make it possible for the CU-CP to take timely corrective actions such as rerouting the data flow or making topology changes or changing resource configurations. Furthermore, timely indication of developing congestion hot spots may enable the CU-CP to take pre-emptive corrective action, when possible, before such congestion degrades user experience. 
Observation 2: Timely indication of developing congestion hot spots may enable the CU-CP to take pre-emptive corrective action, when possible, before such congestion degrades user experience.
This contribution proposes that IAB nodes should provide congestion indication over the F1-C interface to the CU-CP. The purpose of such congestion indication to the CU-CP is not to perform flow control. Flow control is a user plane function and should remain so. The purpose of such congestion indication is to increase awareness at the CU-CP of developing congestion hotspots in a multi-hop IAB network so that the CU-CP is better prepared to take timely corrective action, such as topology or routing changes to mitigate the situation. 
Observation 3: The purpose of proposed congestion indication to the CU-CP is not flow control, but better awareness at the CU-CP of developing congestion hot spots in an IAB network.
Proposal 1: RAN3 should consider providing congestion indication information via F1-C from IAB nodes to the CU-CP.
Since the purpose of this congestion indication is not flow control, the format and triggers do not need to be related to the BAP layer-based flow control feedback or the F1-U based DDDS feedback. For example, both the BAP-based and F1-U based flow control feedback operates on a per-RLC channel or per-bearer basis with detailed information about buffer sizes. The congestion indication to CU-CP may not need to be at the same level of granularity as the user-plane flow control feedback. RAN 3 should discuss the type of congestion information that may be useful to the CU-CP in order to take corrective action to prevent/relieve congestion hotspots by taking corrective actions such as route changes or topology changes. 
Proposal 2: RAN3 should discuss details of the appropriate format and triggers for F1-C based congestion indication from IAB nodes to the CU-CP.
Conclusion
This contribution discussed the need to provide congestion indication from IAB nodes to the CU-CP. The following observations and proposal were offered for consideration: 
Observation 1: In an IAB network, the CU-CP performs critical functions of importance to the proper functioning of the IAB network, such as routing, bearer mapping, resource configuration, etc.
Observation 2: Timely indication of developing congestion hot spots may enable the CU-CP to take pre-emptive corrective action, when possible, before such congestion degrades user experience.
Observation 3: The purpose of proposed congestion indication to the CU-CP is not flow control, but better awareness at the CU-CP of developing congestion hot spots in an IAB network.

Proposal 1: RAN3 should consider providing congestion indication information via F1-C from IAB nodes to the CU-CP.
Proposal 2: RAN3 should discuss details of the appropriate format and triggers for F1-C based congestion indication from IAB nodes to the CU-CP.
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