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This paper proposes a use case for wireless self-backhauling. 
5.1
Wireless Self-Backhauling
5.1.1
Description

The increasingly high densification of access nodes needed to meet future performance objectives, poses considerable challenges in deployment, management, and cost. The use of wireless backhaul for such access nodes helps to address some of the challenges. Wireless self-backhauling may be particularly useful for higher frequency bands, where range may be limited and beam forming can help to minimize interference and increase spectrum reuse.
As an example of wireless self-backhauling, we consider an early deployment of a millimetre wave access nodes with the aim of providing coverage over a given geographic area that is larger than the range of a single access node (e.g., an urban-centre deployment). Wireless self-backhauling can enable lower cost deployment and incremental rollout by reducing the reliance on the availability of wired backhaul at each access node location. The millimetre wave access nodes can be interconnected wirelessly such that only a subset of the access nodes requires a wired backhaul. Network planning and installation efforts can be reduced by leveraging plug & play type features—self-configuration, self-organizing, and self-optimization. Wireless self-backhauling can enable incremental growth planning by adapting deployment of managed backhaul capacity to the increase of traffic demand as the number of users within the service grows over time (i.e., wired backhaul connectivity can be added to a greater fraction of the access nodes over time).
5.1.2
Pre-conditions

An operator is deploying a new millimetre wave technology in an urban centre. Access node density and installation locations have been pre-determined based on coverage requirements and other deployment considerations. A subset of the identified access node locations simply cannot be practically connected to infrastructure with wired backhaul. It is also anticipated that the expected initial subscriber demand does not warrant the cost of providing a wired backhaul to each access node for initial system launch. Thus, some access nodes will be wirelessly backhauled to infrastructure via other neighbouring access nodes that have wired backhaul.
5.1.3
Service Flows

1. Access nodes are deployed at the identified locations.
2. A subset of the deployed access nodes is connected to the operator’s infrastructure using wired or fiber backhaul.
3. Access nodes are enabled for infrastructure and wireless self-backhauling operations.

4. Access nodes discover neighbouring access nodes and exchange information regarding their function and reachability to the operator’s infrastructure (e.g., direct or via path through neighbouring nodes if/when established).
5. Access nodes integrate into operator infrastructure as paths are determined.
6. Access nodes are enabled for subscriber access operations and begin providing service.

5.1.4
Post-conditions

The new millimetre wave system is fully operational and providing ubiquitous service to subscribers throughout the target urban centre. Since subscriber density is initially low and the millimetre systems achieves a high degree of spectrum reuse and low interference (e.g., due to beam forming), subscribers obtain high performance service. As subscriber density increases over time, the operator may incrementally deploy wired backhaul to additional access nodes (i.e., some that are presently served by wireless backhaul through neighbouring access nodes), thereby increasing the overall service capacity of the network.
5.1.5
Potential Service Requirements

5.1.6
Potential Operational Requirements
5G Radio Interface Technology (RIT) shall be designed with features and optimizations to provide a backhaul function. 
The system shall support flexible partitioning of resources between access and backhaul functions when supported in a common band, including quasi-static provisioning of separate access and backhaul resources, and dynamic allocation of access and backhaul resources, e.g., based on current local conditions. 
The system shall support autonomous neighbour discovery and link setup, self configuration of addressing and forwarding plane, and autonomous integration into core/OAM. 
The system shall support use of multiple RITs to increase service availability and network resiliency. 
The system shall support multihop wireless network topologies. 
The system shall support network topologies with redundant connectivity and paths to minimize service disruptions due to network dynamics. 
The system shall support dynamic adaptation to topology changes (e.g., due to node additions, node failures, link fluctuations.)
