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Introduction

Radio link failure handling for IAB backhaul links was discussed in RAN2#104. Attached is a text proposal for inclusion in the TR.
R2-1817699
Route Adaptation Upon Backhaul Failure
Intel Corporation
discussion
Rel-15
FS_NR_IAB
DISCUSSION

- 
AT&T think RAN1 has already decided this. 

- 
QC think that we need to propagate the RLF/broken link information up- and Downstream. 

- 
Nokia think that sequence approach is maybe not needed. 

- 
KDDI wonders what is advance preparation, does it include measurement? Preparation of DC nodes etc. Intel confirms. 

- 
LG think that the single conn case need first to be addressed. 

- 
AT&T think R1 is enhancing RLF. 

- 
Intel think we can conclude something, e.g. describe the problem. Nokia agrees, and think we haven’t captured anything. 

- 
QC think that R3 has captured everything on RLF and RLF recovery.

- 
Huawei and Nokia think this is complementary.  

· Offline (105), figure out what/if anything need to be captured, Revision in R2-1818746 (Intel)
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9.7.10
Backhaul-link-failure recovery scenarios
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.

Editor’s note: At this point, there will be a section on RLC-recovery procedures 

9.7.x
Efficient backhaul-link-failure recovery
The recovery procedure for backhaul failure scenarios 2 and 3 consists of identifying an alternate parent node and establishing/re-establishing control plane and user plane through the alternate parent node. However, in some cases, identifying and attaching to an alternate node can take a significant amount of time and also may not always be possible, e.g due to lost connectivity with Donor CU or due to lack of alternative parent nodes (especially in millimeter-wave deployments). For such cases, it is therefore necessary to consider how the IAB network is reorganized when there is a backhaul failure in a way that minimizes interruption time of connection with the IAB donor. 
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Figure 9.7.x-1
Figure 9.7.x-1 illustrates a scenario of a backhaul failure on one of the links in an IAB network. In such scenarios, many IAB nodes and UEs may be left without a connection to the IAB donor and may need to find alternate parent nodes. Downstream IAB nodes (e.g. IAB nodes 4, 6 in the figure) and the IAB donor may need to be informed of the backhaul failure. Furthermore, if all the affected IAB nodes simultaneously try to find alternate parent nodes, the resulting topology may be inefficient.

The following can be considered for recovery from backhaul failures:

· Information can be provided to downstream IAB nodes regarding backhaul failure and nodes that cannot serve as parent nodes due to the backhaul failure.
· Information can be provided to the upstream nodes regarding backhaul failure for the purpose of preparing alternate routes and nodes.
· Preparation of alternative backhaul links and routes in advance (i.e. before occurrence of RLF).

· Recovery of backhaul links can be hierarchical so that the number of recovery steps and the changes to the topology are minimized; that is, a node attempts to connect to an alternate parent node first and if that fails a child node attempts to connect to an alternate parent node (e.g., referring to the above figure, recovery at node 6 is attempted only if recover at node 4 fails).
-------------------------------------------------
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