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TL;DR

Provide a new resource (CompositeBackend) to enable flexible multi-cluster load balancing with
Gateway API.

Goals

e Simplify multi-cluster load balancing with Gateway API.
e Support new multi-cluster use cases where xRoute objects target non-Service backends,
such as InferencePool.

Non-goals
API compatibility with the Multicluster Services API (MCS).

Overview

We introduce a new API resource, CompositeBackend, which can be used in between an
XRoute object and a backend object. Conceptually:

CompositeBackend wraps one or more backends (via its backendRefs field).
CompositeBackend is itself a backend (can be referenced via a backendRef field).
CompositeBackend objects with the same namespaced name across a group of clusters
are logically aggregated.

Consider the following example, where a Gateway and HTTPRoute are used to direct traffic to a
Service in one cluster. We have Service objects in two other clusters, but they are not part of the
load balancing configuration.


https://multicluster.sigs.k8s.io/concepts/multicluster-services-api/
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The YAML looks like this:

kind: Gateway kind: HTTPRoute kind: Service

metadata: metadata: metadata:

name: bookinfo name: bookinfo-route name: hbookinfo
SFLEE ______________ spec: spec:
| gatewayClassName: parentRefs: selector:

kind: HTTPRoute

\__ _ some-class - name: bookinto app: bookinto
listeners: rules: ports:
- name: bookinfo backendRefs: - protocol: TCP
protocol: HTTP I - kind: Service | port: 8680
port: 2088 | name: bookinfo | targetPort: 2080
allowedRoutes: ,  port: 208 !
kinds: e b “

In order to enable multi-cluster load balancing, we create a CompositeBackend object in each
cluster, which references the backend Service. In the first cluster, we modify the HTTPRoute to
instead point at the CompositeBackend. Since namespace sameness is applied to the
CompositeBackend objects, we get a load balancing configuration wired up that balances to all
Services.


https://multicluster.sigs.k8s.io/concepts/namespace-sameness/
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And the YAML looks like this:

o

kind: Gateway
metadata:
name: bookinfo

listeners:

- name: bookinfo
protocol: HTTP
port: B888
allowedRoutes:

kinds:
- kind: HTTPRoute

Purpose

kind: HTTPRoute
metadata:

name: bookinfo-route
spec:

parentRefs:

- name:

rules:

bookinfo

- kind: CompositeBackend
name: bookinfo-backend
port: 2086

i
|
I
I
|
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kind: CompositeBackend
metadata:

name: bookinfo-backend

i

I

! - kind: Service
I

[}

name: bookinfo

kind: Service
metadata:
name: bookinfo
spec:
selector:
app: hookinfo
ports:
- protocol: TCFP
port: B2ge

targetPort: =888

The purpose of this proposal is to enable a more flexible multi-cluster load balancing model
within the Gateway API ecosystem. By itself, the CompositeBackend resource is not

protocol-specific, does not control routing or DNS naming. It provides only an anchor which can

implicitly aggregate backends across multiple clusters.



CompositeBackend is also backend-agnostic. It doesn’t require the backend to be a Service.
For example, it can work with InferencePool or EndpointSelector backends.

API

The spec and status of the CompositeBackend object are minimail:

None
apiVersion: gateway.networking.k8s.io/v1
kind: CompositeBackend
metadata:
name: bookinfo
namespace: bookinfo
spec:
targetRefs:
- group: vi
kind: Service
name: bookinfo
status:
conditions:
- type: Accepted
status: "True"
lastTransitionTime: "2025-10-09T20:35:10Z"

Note: CompositeBackend may not point at another CompositeBackend via backendRefs.

Conformance details
TODO

Standard graduation criteria
TODO

Alternatives

The main alternative considered is to extend MCS to work in a simpler way by:

e Supporting targeting non-Service backends explicitly.
e Making ClusterSetlIP allocation optional.
e Making automatic Servicelmport object creation optional.

The reason we chose not to pursue this alternative is because this will lead to a larger MCS
specification, with a more complex set of optional features which may not be provided by all
implementations. Whereas we feel CompositeBackend can have a small and precise
specification that is not hard to implement.


https://docs.google.com/document/d/1QGvG9ToaJ72vlCBdJe--hmrmLtgOV_ptJi9D58QMD2w/edit?tab=t.0
https://docs.google.com/document/d/1N-C-dBHfyfwkKufknwKTDLAw4AP2BnJlnmx0dB-cC4U/edit?tab=t.0#heading=h.1kqw0e8ixdyx
https://multicluster.sigs.k8s.io/concepts/multicluster-services-api/
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