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Route Management

In case of multiple hops, routing in the RAN part is an important issue that enables a packet to be forwarded via multiple intermediate IAB nodes between the IAB donor and a specific UE. This includes establishment of routes, e.g. when the IAB-node connects to the network or when the topology changes. It further includes the selection of a route in case multiple concurrent routes exist between the same end points, e.g. IAB-donor-DU and IAB-node. One possible solution is destination-address-based routing, which has the following characteristics:

-
A routing table including routing information is configured on each node, such as IAB donor DU or IAB node. This routing table can be configured by the CU-CP (e.g. via F1-AP or RRC).The routing information may contain:

-
destination address,

-
next-hop node, BH link or BH RLC channel where packet is forwarded,

-
cost metric.

-
The destination address is carried in the packet header. For downlink data transmissions, this destination address is added by the IAB donor DU and the destination address could be the target IAB-node-ID or UE-ID. For uplink data transmissions, the destination address may be the donor-DU address. 

-
For each packet, an intermediate IAB node selects the next hop node for data transmission according to the routing table and the destination address carried in the packet’s adaptation info. In case the routing table holds multiple next-hop entries for the same destination address, it selects the next hop based on the cost metric. 

One example of route selection in a redundant topology is provided in Figure 9.x.1-1.
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Figure 9.x.1-1: An example of route selection

Since IAB backhaul-link-failure (BH RLF) and node congestion may occur frequently and swiftly in IAB networks, route selection under multi-connectivity (topological redundancy) can achieve a fast response to RLF and overloading of IAB nodes. In essence, route selection can deal with short-term changes in IAB networks, whereas topology adaptation can only deal with long-term changes.

The cost metric can be defined based on the average (long-term) cost of sending a packet between the two IAB nodes in the current topology. The next-hop node can be selected at every IAB node with the least cost metrics to the destination node, under the current conditions of satisfied link quality and buffer load. 

The cost metric can be either calculated by the CU and signalled to the IAB-node, or it can be calculated or updated locally at every IAB nodes. 

Since consecutive UE packets may take different or opportunistic UL and DL routes in reaching the destination, mechanisms for dealing with out-of-order packets can be supported.
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