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Introduction

This document contains a text proposal corresponding to the discussion document R2-1817699.
Text Proposal

-----------------------------------

9.7.10
Backhaul-link-failure recovery 
Due to various reasons, different scenarios of backhaul-link failure may happen in IAB networks. In the following, some example scenarios are illustrated for backhaul-link failure. Each scenario is depicted with an illustrative figure (Figures 9.7.10-1 to 9.7.10-3) aiming at establishing a route between IAB-donor and IAB-node D after BH-link failure, where: 

· Nodes A1 and A2 are IAB-donor nodes; nodes B to H are IAB nodes;
· The blue dashed line represents the established connection between two nodes;

· The red arrow represents the established route after BH-link failure, and the red dashed line represents the new established connection.
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Figure 9.7.10-1: Example of backhaul-link failure scenario 1
Scenario 1

In this scenario (depicted in Figure 9.7.10-1), the backhaul-link failure occurs between on upstream IAB-node (e.g., IAB-node C) and one of its parent IAB-nodes (e.g. IAB-node B), where the upstream IAB-node (IAB-node C) has an additional link established to another parent node (IAB-node E). 
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Figure 9.7.10-2: Example backhaul-link failure scenario 2
Scenario 2

In this scenario (depicted in Figure 9.7.10-2), the backhaul-link failure occurs between an upstream IAB-node (e.g. IAB-node C) and all its parent IAB-nodes (e.g. IAB-nodes B and E). The upstream IAB-node (IAB-node C) has to reconnect to a new parent node (e.g. IAB-node F), and the connection between IAB-node F and IAB-node C is newly established). 
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Figure 9.7.10-3: Example backhaul-link failure scenario 3
Scenario 3

In this scenario (depicted in Figure 9.7.10-3), the backhaul-link failure occurs between IAB-node C and IAB-node D. IAB-node D has to reconnect to the new IAB-donor (e.g. IAB-donor A2) via a new route. 
Solutions 
The following solutions can be used to mitigate backhaul link failure:
· Advance preparation of alternate backhaul links and routes: IAB nodes could be configured to have dual or multi-connected backhaul links. This would enable fast recovery of routes and minimize interruptions. However, 

· It is difficult to guarantee availability of alternate backhaul links for each IAB node, especially if highly directional communication signals (such as with millimeter-wave) are used. 

· Moreover, support of multi-connectivity for IAB is likely to require significant additional work. For example, Release 15 will support inter-frequency NR-NR dual connectivity, but there is no plan at this time to support intra-frequency NR-NR dual-connectivity (which is clearly needed for IAB).

· Making the IAB architecture heavily dependent on deployment and configurations of dual-connectivity, just to enable faster recovery in case of failures, is not desirable.

· Systematic and sequenced search for alternate routes: by ensuring that nodes and UEs attempt to re-establish their respective backhaul and access links in a hierarchical order, the number of backhaul and route modifications can be minimized. For example, referring to Figure 9.7.10-4, if node 4 is unable to recover its connection via an alternate node, node 6 and UE2 can attempt to recover their respective connections. Similarly, if node 6 is also unable to recover its connection, node 8 can attempt to recover its connection. Note, however, that such a sequential approach can involve significant delays and interruptions for UEs, and needs to be analysed in detail.
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Figure 9.7.10-4
-------------------------------------------------
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