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1
Introduction
RAN#82 agree on the NR_IAB WI [1]. The WID includes the following objectives on the handling of BH RLF:
	· Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 

· …

· Hop-by-hop propagation of signalling to support …, BH RLF handling (e.g. TR 38.874 clause 9.7.14-15)…. 

· Specification of signalling for L2 transport and resource management [RAN2-led, RAN3, RAN1]:

· ….

· Specification of BH RLF handling (e.g. downstream BH RLF notification).




In the last meeting, the following agreements were made on the handling of BH RLF [2]:
	-
RAN2 assumes that there is a RLF-notification at BH RLF, at least to downstream node(s).

-
Alternate routes and/or Dual Connectivity could be utilised at recovery at a failure of a BH link. 
-
Current UE RLF detection and recovery is reused as baseline
-
It is FFS, whether other indications are needed, e.g. when link has recovered, or when recovery is in progress.




TS 38.300 defines UE RLF detection and recovery in clause 9.2.7 as follows [3]:

	In RRC_CONNECTED, the UE declares Radio Link Failure (RLF) when one of the following criteria are met:

-
Expiry of a timer started after indication of radio problems from the physical layer (if radio problems are recovered before the timer is expired, the UE stops the timer);

-
Random access procedure failure;

-
RLC failure.

After RLF is declared, the UE:

-
stays in RRC_CONNECTED;

-
selects a suitable cell and then initiates RRC re-establishment;

-
enters RRC_IDLE if a suitable cell wasn't found within a certain time after RLF was declared.


This paper discusses a comprehensive approach to RLF recovery in the BH topology based on existing NR procedures and agreements from last meeting. 
2
Discussion
BH RLF may render an extended number of IAB-nodes in the IAB topology without BH connectivity, and it may potentially require multiple topology adaptation steps for the BH to recover.

Observation 1: An extended number of IAB-nodes may be affected by BH RLF potentially demanding multiple topology adaptation steps to recover BH connectivity.  

If control plane connectivity to the IAB-donor is also disrupted by BH RLF, a distributed procedure with autonomous parent reselection is necessary for BH recovery. Such distributed procedure needs to be stable and quickly converge to minimize service disruption. 
The ensure fast BH recovery, the following guidelines are proposed:

· BH recovery should be controlled by the donor CU-CP where possible since centralized control allows for faster convergence than distributed procedures.

· Autonomous RLF recovery by IAB-nodes should be held at minimum to avoid topology instabilities and prolonged service disruption.

Observation 2: Centrally controlled topology adaptation is better suited to achieve fast RLF recovery than autonomous RLF recovery procedures by individual IAB-nodes.  

Proposal 1: BH recovery through centralized control by the donor should have preference over autonomous RLF recovery procedures by IAB-nodes.

Consequently, IAB-nodes that are dual-connected and lose connectivity on one BH link should utilize the alternative BH link for signalling exchange with the IAB-donor. This allows the donor to take the necessary topology adaptation steps for BH RLF recovery.
Proposal 2: Dual-connected IAB-nodes that lose connectivity on one BH link should use the alternative link for donor-based control of RLF recovery.

This implies that these dual-connected IAB-nodes are informed immediately when upstream RLF has occurred. Consequently, the RLF notification message has to be sent immediately after RLF declaration, and it has to be swiftly propagated downstream.
Proposal 3: The RLF notification message should be sent immediately after RLF declaration and swiftly propagated downstream to allow dual-connected IAB-nodes to switch to alternative BH links. 

An IAB-node with upstream BH RLF does not have to send RLF-notification if it can support CP connectivity between donor and descendant nodes via an alternative BH link. Obviously, the routes for signalling exchange between descendant nodes and donor must have been established beforehand. It can be assumed that an appropriate donor implementation will have taken these steps.

If this IAB-node sends RLF-notification downstream, even though it can provide CP connectivity to the donor via an alternative link, single connected descendent nodes may unnecessarily initiate autonomous RLF-recovery procedures.
Proposal 4: An IAB-node with upstream BH RLF should not send RLF-notification downstream if it can provide CP connectivity to the donor via an alternative BH link.

If an IAB-node experiences loss of BH connectivity due to upstream RLF and has no alternative BH link available, it should start RLF-recovery procedure. In this case, the IAB-node should be informed when upstream radio conditions improve so that it can desist from its autonomous activities.  
Proposal 5: In case radio conditions improve, downstream IAB-nodes should be notified via a BH recovery message so that they can discontinue their autonomous recovery activities.
3
Conclusion
This paper discussed a comprehensive approach to RLF recovery in the BH topology based on existing NR procedures and agreements from last meeting. The following observations and proposals have been made:
. 
Observation 1: An extended number of IAB-nodes may be affected by BH RLF potentially demanding multiple topology adaptation steps to recover BH connectivity.  

Observation 2: Centrally controlled topology adaptation is better suited to achieve fast RLF recovery than autonomous RLF recovery procedures by individual IAB-nodes.  

Proposal 1: BH recovery through centralized control by the donor should have preference over autonomous RLF recovery procedures by IAB-nodes.

Proposal 2: Dual-connected IAB-nodes that lose connectivity on one BH link should use the alternative link for donor-based control of RLF recovery.

Proposal 3: The RLF notification message should be sent immediately after RLF declaration and swiftly propagated downstream to allow dual-connected IAB-nodes to switch to alternative BH links for recovery. 

Proposal 4: An IAB-node with upstream BH RLF should not send RLF-notification downstream if it can provide CP connectivity to the donor via an alternative BH link.

Proposal 5: In case radio conditions improve, downstream IAB-nodes should be notified via a BH recovery message so that they can discontinue their autonomous recovery activities.
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