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1. Introduction

The integrated access and backhaul (IAB) for NR has been developed in 3GPP TR 38.874 [1], and the latest update about backhaul-link-failure recovery is provided in offline discussion text proposal [2]. According to 3GPP RAN2 #104 meeting minutes about IAB [3], it is agreed to consider that when there is a backhaul failure, how the IAB network is reorganized in a way that minimizes interruption time of connection with the IAB-donor. In this contribution, we discuss the possible enhancements for IAB-node to recover from backhaul failures. 
2. Discussion

According to TR 38.874 [1], two suggestions are provided to be considered for recovery from backhaul failures: 

1.
Information can be provided to downstream IAB-nodes regarding backhaul failure including a list of nodes that cannot serve as parent nodes due to the backhaul failure.
2.
Preparation of alternative backhaul links and routes in advance (i.e. before occurrence of RLF).
According to 3GPP RAN2 #105 meeting minutes about IAB [4], about RLF handling, R2 assumes there is a RLF notification at BH Link RLF, at least to downstream node(s). Therefore, the first half of suggestion 1 has been confirmed. About the second half of suggestion 1, based on our analysis described below, the assistance seems not obvious for the downstream IAB-nodes.
Using the scenario shown in Figure 1 for example, when the backhaul failure happens between node #1 and node #4, node #4 may try to recover its backhaul link with candidate parent node(s), like node #3, node #2, and node #7, before sending notification about BH Link RLF to downstream IAB-nodes. Even after failing to find any new parent node(s), node #4 may only inform its downstream IAB-nodes that node #4 itself cannot serve as the parent node, since other node(s), like node #3, node #2, and node #7, may be suitable for connection as parent node for the downstream IAB-nodes of node #4. On the other hand, a list of candidate parent node(s) may be helpful for minimizing the interruption time of connection with the IAB-donor, and it can be considered to be included into the suggestion 2. Here it is assumed that the alternative backhauls and routes described in suggestion 2 contain detailed configurations, as it is agreed in [5] that IAB-donor CU controls the establishment and release of redundant routes, and may be activated without the node integration process, but the list of candidate parent node(s) is used for backhaul link recovery only and does not have the detailed configurations as the alternative backhauls and routes.
Proposal 1:
A list of candidate parent node(s) can be provided to an IAB-node for minimizing the interruption time of connection with the IAB-donor.
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Figure 1 (Figure 9.7.15-1 of [1]): Example for a recovery after BH RLF in an IAB network

However, before sending out the RLF notification to downstream nodes, it seems the IAB-node should not try its child node as new parent node, since its child node(s) are still the downstream nodes of the IAB-node at that time. It is clear that for an IAB-node, the link between the IAB-node and its parent node and the link between the IAB-node and its child node are the most frequently used links before the backhaul failure. If all other connection trials do not work, it seems inevitable for the IAB-node to try its previous child node as new parent node. One example is illustrated based on Figure 1.
Step 1:
backhaul-link failure occurs between node #4 and its parent node (node #1).

Step 2:
node #4 attempts to recover the connection, but it is unable to connect to node 3 due to signal blockage. 

Step 3:
node #4 finds node #2 and node #7 but the quality of signals from node #2 and node #7 are inadequate.

Step 4:
node #4 sends notification about BH Link RLF to node #6, and node #6 attempts to find an alternative parent node. In this case, node #6 find node #7 and connect to node #7.

Step 5:
node #4 finds node #6 and connect to node #6, and is able to serve UEs.

Proposal 2:
RAN2 to discuss if it is possible that the child node before the backhaul-link failure becomes the parent node after the backhaul-link failure for an IAB-node.
3. Conclusion

In this contribution, we make the following proposals:
Proposal 1:
A list of candidate parent node(s) can be provided to an IAB-node for minimizing the interruption time of connection with the IAB-donor.
Proposal 2:
RAN2 to discuss if it is possible that the child node before the backhaul-link failure becomes the parent node after the backhaul-link failure for an IAB-node.
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