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1 Introduction
The RAN2#105 meeting discussed routing functionality and made the following agreement regarding adaption layer routing:
R2 assumes that Donor CU configures the Adaptation layer, and R2 assumes that the routing is a function of the Adaptation layer. FFS the detail routing functionality, e.g. what is configured vs. what is decided locally. 

The key issue is that whether the IAB-donor or the IAB-node decides the final path. In this contribution, we discuss 2 option as well as the necessary information for operation.
2 Discussion
For route management, it has been agreed in TR38.874 that a routing table including routing information is configured by the CU-CP (via F1-AP or RRC) on each node. The routing information may contain destination address,
next-hop node and BH link or BH RLC channel where packet is forwarded, and cost metric. The last RAN2 meeting confirmed that the routing function belongs to the adaption layer in IAB network. However, it is still unclear which node to make the final decision on the routing path selection, i.e. what is configured and what is decided locally.

With the capability of knowing radio link quality or congestion of the next hop, an IAB-bode has the advantage of making a quick and efficient routing path selection or modification decision as long as alternative routing paths are available, and there is no need to wait for signalling from the IAB-donor (possibly multiple hops afar).
Meanwhile, the DU part of an IAB-node may be associated with multiple MT parts of its child IAB-nodes or UEs, and the MT part of an IAB-node may be associated with multiple DU parts of its parent IAB-nodes or IAB-donor. An IAB node may not have perfect knowledge of the network conditions including radio link failure, congestion and load at an IAB-node hops away. Without external information, an IAB-node may not be able to select the global optimum routing path, and even may not be able to find an alternate routing path when RLF occurs.
Observation 1: An IAB-node is only able to select a local optimum routing path without external information.
Therefore, it is inappropriate to let an IAB-node select routing path alone. There are 2 routing path selection option can be considered: IAB-donor configuration and IAB-donor supplementary information.
Option 1: IAB-donor configuration

The IAB-donor is aware of the topology and thus may configure BH RLC channels for all its child IAB-nodes. With the L2 measurement, RLM and QoS mechanisms it also has the knowledge of RLF, link load and QoS requirements. Therefore it is possible that the IAB-donor derives global optimum routing path for each IAB-node and UE. From this perspective the IAB-donor can configure a default routing path and indicate the corresponding IAB-nodes and UEs. 

Proposal 1: IAB-donor configuration can be used for routing path selection, i.e. the IAB-donor configures at least a default routing path for its child IAB-nodes and UEs.

In Option 1 the IAB-donor is in full charge of routing path selection and thus a global optimum selection can be guaranteed in coarse-grained time. The disadvantage is that this decision may not cope with the rapid change of radio link quality, especially when one or more IAB-nodes are mobile. A possible enhancement is to provide one or more backup routing paths as well in case that the default path becomes unstable.
Proposal 2: If Proposal 1 is agreed, consider that the IAB-donor configures backup routing paths for its child IAB-nodes and UEs.
Option 2: IAB-donor supplementary information

In this option each IAB-node or UE is able to get supplementary information for routing path selection from its IAB-donor via F1-AP or RRC. Different from the routing information already stated in TR38.874 indicating link availability, this supplementary information further helps an IAB-node or a UE to select a global optimum routing path, which may include information about:
1) Links/BH RLC channels with detected RLF.

2) Links/BH RLC channels with heavy load.

3) QoS requirement of UE bearer (there is no SDAP entity in the IAB-node).

With this supplementary information an IAB-node may be able to avoid failed or congested, and guarantee QoS by mapping a UE bearer onto an appropriate BH RLC channel.
Proposal 3: The IAB-donor can provide supplementary information to help its child IAB-nodes and UEs in routing path selection. FFS the details of the supplementary information.
3 Conclusions
In this contribution we discuss the routing path selection options for the adaption layer. It is observed that:

Observation 1: An IAB-node is only able to select a local optimum routing path without external information.
We would like to propose:
Proposal 1: IAB-donor configuration can be used for routing path selection, i.e. the IAB-donor configures at least a default routing path for its child IAB-nodes and UEs.

Proposal 2: If Proposal 1 is agreed, consider that the IAB-donor configures backup routing paths for its child IAB-nodes and UEs.

Proposal 3: The IAB-donor can provide supplementary information to help its child IAB-nodes and UEs in routing path selection. FFS the details of the supplementary information.
