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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the discussion in email discussion [1], some issues related to the objective “Topology adaptation enhancements” in WID [2] are identified. This contribution discusses two open issues: RLF indication and re-routing.
Discussion
RLF indication
The types of RLF indication were summarized in [3] as Table 1. Type-4 RLF indication has been specified in Rel-16. In Rel-17, type-2 and type-3 RLF indications are discussed.
Table 1: BH link RLF notification types
	 
	Name
	Description

	Type 1
	‎“Plain” notification
	Indication that BH link RLF is detected by the child IAB-node

	Type 2
	Trying to recover‎
	Indication that BH link RLF is detected, and the child IAB-node is attempting to recover from it.‎

	Type 3
	BH link recovered‎
	Indication that the BH link successfully recovers from RLF‎

	Type 4
	Recovery failure‎
	Indication that the BH link RLF recovery failure occurs‎

	Type 4X
	Indicating child nodes to perform RLF procedure‎
	It is implementation when the parent sending this indication, and the child node should perform RLF related ‎procedure when receiving this indication.‎



Whether to support type-2 RLF indication depends on how to use the type-2 RLF indication. The type-2 RLF indication discussed in the email [1] is mainly for service interruption reduction.
Referring to Figure 1, type-2 RLF indication can be applied with below solutions.
(1) Solution 1: When the IAB-node receives this indication, the IAB-node may reduce or stop the upstream transmission.
(2) Solution 2: When the IAB node has backup path, it could report the type-2 RLF indication to the IAB donor via RLF Report Information List IE in F1AP signaling. And then the IAB donor can switch the descendants to another cell or adjust the topology if needed.
(3) Solution 3: As we discussed in [4], type-2 RLF indication combined with additional channel condition estimation, could be considered as a new trigger of CHO event for the IAB node.



[bookmark: _Ref60999180]Figure 1 Possible behaviours of the IAB node 1 when received type-2 RLF indication
All solutions help to reduce service interruption from different aspects and deserve to be adopted in Rel-17. Solution 1 is performed by IAB node implementation without other specification impact. Solution 2 needs to report type-2 RLF indication to IAB donor as type-4 RLF indication in Rel-16 specification. Solution 3 is discussed in [4].
When type-2 RLF indication is introduced, type-3 RLF indication is necessary to make the IAB node revert to normal transmission.
[bookmark: _Ref54353905][bookmark: _Toc61607897]Proposal 1: ‎‎Support both type-2 and type-3 RLF indication from IAB node to its child node.
[bookmark: _Ref54353908][bookmark: _Toc61607898]Proposal 2: ‎‎ IAB node received type-2/3 RLF indication should report type-2/3 RLF indication to IAB donor via F1AP signaling if backup path for the IAB donor exists.
Local re-routing
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Rel-16 support local re-routing when IAB node experiences RLF. Local re-routing is performed as “In case the BH link has RLF, the IAB-node may select another BH link based on routing entries with the same destination BAP address, i.e., by disregarding the BAP path ID. In this manner, a packet can be delivered via an alternative path in case the indicated path is not available. [5]” 
Except for BH RLF, when IAB node performs intra-DU handover, it can receive data from descendant nodes in upstream direction. When IAB node completes handover and switches to the target path, it should re-route the data received in the source path to the target path. This procedure has been supported in section 5.2.1.3 of BAP specification [6], so we just need to revise the description about condition for re-routing in 38.300 and 38.340.
[bookmark: _Toc61607899]Proposal 3: After intra-DU handover, IAB node should re-route the buffered data in upstream direction from the source path to the target path.
Currently, IAB node performs local re-routing based on destination BAP address. In Rel-17, topology redundancy with two DUs is supported as shown in Figure 2. The two paths have two different DUs and then different destination BAP addresses in upstream direction.
In Figure 2, if IAB node 1 received RLF indication due to RLF recovery failure from IAB node 2, it will perform local reroute via backup path in upstream direction. However, the destination BAP address of the buffered data in IAB node 1 is the BAP address of donor DU1. To perform inter-DU re-routing, IAB node 1 should know the relationship between the two BAP addresses of the two DUs. It can be configured by F1AP signaling. 


[bookmark: _Ref61010002]Figure 2 Example of topological redundancy
Besides local re-routing in upstream direction, local re-routing for congestion mitigation in downstream direction should be considered in Rel-17. In Rel-16, DL HBH flow control is supported and flow control feedback can be transmitted from IAB-MT of child node to IAB-DU of parent node. In Figure 2, IAB node1 can receive flow control feedback from IAB node 4. Then if IAB node 1 is allowed to re-route the data in downstream to IAB node 5 based on the backup path configuration, the congestion can be mitigated locally. To make the topology is controllable by IAB donor, whether re-routing due to flow control feedback is allowed should be configured by IAB donor.
[bookmark: _Toc61607900]Proposal 4: ‎‎To perform inter-DU local re-routing in upstream, the relationship between two BAP addresses of the two DUs should be configured to IAB node.
[bookmark: _Toc61607901]Proposal 5: ‎‎ IAB node can re-route the data in downstream when received flow control feedback from child node and this function should be controlled by IAB donor.
Conclusion
According to the above discussion, the proposals on the above issues are as follows:
Proposal 1: ‎‎Support both type-2 and type-3 RLF indication from IAB node to its child node.
Proposal 2: ‎‎ IAB node received type-2/3 RLF indication should report type-2/3 RLF indication to IAB donor via F1AP signaling if backup path for the IAB donor exists.
Proposal 3: After intra-DU handover, IAB node should re-route the buffered data in upstream direction from the source path to the target path.
Proposal 4: ‎‎To perform inter-DU local re-routing in upstream, the relationship between two BAP addresses of the two DUs should be configured to IAB node.
Proposal 5: ‎‎ IAB node can re-route the data in downstream when received flow control feedback from child node and this function should be controlled by IAB donor.
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