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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 options for IAB-node to find alternative parent node to recover from backhaul failures. 
2. Discussion

According to TR 38.874 [1], different scenarios of backhaul-link failure may happen in IAB networks. In some scenarios, for example, as shown in Figure 1 and Figure 2, the backhaul-link failure may cause one or more IAB-node has to reconnect to an alternate parent node, which may belong to the original or new IAB-donor. It can be observed that both Spanning tree (ST) and Directed acyclic graph (DAG) types of topology are included. The directionality of the Uu-backhaul link, defined by uplink and downlink, is aligned with the hierarchy of the ST or DAG.

[image: image1.emf]A

1

A1 B C D

E

F

A2

G H


Figure 1 (Figure 9.7.12-2 of [1]): Example backhaul-link failure scenario 2 
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Figure 2 (Figure 9.7.12-3 of [1]): Example backhaul-link failure scenario 3
However, for the real operation condition, the topology may become complicated. It may be possible that in some case of backhaul-link recovery, one IAB-node needs to choose its child node before the backhaul-link failure as the alternate parent node. One example is illustrated based on Figure 3:
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 #6 detects that the connection toward the IAB-donor is broken, and attempts to find an alternative parent node. In this case, node #6 find node #7 and connect to node #7.

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

Step 5:
node #4 finds node #6 and connect to node #6, and is able to serve UEs.
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Figure 3 (Figure 9.7.15-1 of [1]): Example for a recovery after BH RLF in an IAB network

By far, it has not been discussed that if the child node of an IAB-node before the backhaul-link failure can be selected as the alternate parent node for the IAB-node after the backhaul-link failure. 
On the other hand, if the blockage between node #1 and #4 is removed later, the evolved topology seems inefficient because node #4 can reach the IAB-donor with 2 hops, instead of 5, if the node #4 is connected to node #1 as its parent node. Therefore, it may need to switch back the topology for higher efficiency. 
In order to facilitate the topology adaptation, it would be better to have a list of nodes that can serve as alternate parent node for an IAB-node to search before the backhaul-link failure happen. Besides, if the configuration of backhaul linkage between two IAB-nodes is prepared in advance on both two IAB-nodes, , the routes can be easily switched.
Proposal 1:
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 proposal:
Proposal 1:
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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