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1
Introduction
Rel-17 IAB WID includes the following objective:
	Topology adaptation enhancements [RAN3-led, RAN2]:

· …

· Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.

· …




This paper discusses enhancements to be considered for BH RLF recovery.

2
Discussion
2.1
Support for CHO 

CHO was specified in Rel-16 for UEs. CHO can prevent RLF and the need for RLF recovery under some circumstances, e.g., when the link to the source cell deteriorates too fast for a conventional handover to succeed.
Using CHO for topology adaptation of IAB-nodes would be beneficial for the same reasons. RAN2 would have to discuss if enhancements to CHO are necessary. 
Proposal 1: CHO to be considered for IAB-topology adaptation
2.2
Enhancements to topological redundancy on the CP
In case of BH RLF, redundant control-plane connectivity allows the CU to perform topology reconfiguration steps. Rel-16 already supports some degree of topological redundancy on the control-plane. Further enhancements to control-plane redundancy should be explored.
Proposal 2: RAN2 to explore enhancements to control-plane redundancy to enable CU-controlled reconfiguration after BH RLF.
The following enhancements should be considered:

· The IAB-node in SA mode uses an NR access link to a separate gNB to exchange IAB control plane traffic with IAB-donor-CU. This could use the same solutions as F1-C over LTE specified in Rel-16.

· The IAB-node exchanges control-plane traffic with the IAB-donor-CU using a path via a child-node.

· The IAB-node supports more than two parent links.

Proposal 3: RAN2 to consider CP redundancy between IAB-node and CU using (1) an access link to a separate gNB, (2) a path via a child node, and (3) support of more than two parent links.

2.3
Faster RLF indication 
Rel-16 supports an RLF indication, which is transmitted after RLF recovery has failed. The receiving node will make its own recovery attempt before it sends an RLF indication to the next tier. While this procedure ensures recovery to occur in a very controlled manner, it is also very slow.

In Rel-16, other RLF indication mechanisms were discussed, which ensure faster information flow across the subtree of descendent nodes (often referred to as “type 1/2” RLF indication). Figure 1 illustrates the difference between the Rel-16 RLF indication and a potentially enhanced Rel-17 RLF indication, which is propagated across all tiers as soon as RLF has been declared. 
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Figure 1: RLF indication in Rel-16 and enhanced RLF indication

Such fast spreading of information only has value if it is followed by a well-defined procedure which ensures rapid BH recovery for all nodes in the subtree. 

Proposal 4: RAN2 to consider a faster RLF indication mechanism in conjunction with a controlled recovery procedure.
3
Conclusion
This paper discussed enhancements to be considered for BH RLF recovery. The following proposals were made: 

Proposal 1: CHO to be considered for IAB-topology adaptation.

Proposal 2: RAN2 to explore enhancements to control-plane redundancy to enable CU-controlled reconfiguration after BH RLF.
Proposal 3: RAN2 to consider CP redundancy between IAB-node and CU using (1) an access link to a separate gNB, (2) path via a child node, and/or (3) more than two parent links.

Proposal 4: RAN2 to consider a faster RLF indication mechanism in conjunction with a controlled recovery procedure.
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