
gRPC

Scaling AI: gRPC as transport backbone 
for Enterprise MCP

Pawan Bhardwaj
gRPC Maintainer
Sr. Software Engineer, Google



gRPC

What is gRPC ?

● A cutting-edge, open source, high-performance 

state-of-the-art Remote Procedure Call RPC  

framework.

● gRPC speaks your language. 

● gRPC runs on your OS.

● gRPC is performant. 

● gRPC is open sourced.

● gRPC is extensible with plugins.
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gRPC has been widely embraced
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Enterprise requirement and bottlenecks 
for MCP Adoption

What Enterprise Users need from MCP Transport
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Requirement and bottlenecks


Bandwidth Saturation
Json-RPC strings consume heavy bandwidth, leading to 
inefficient network utilization.


Performance Overhead
Parsing highly verbose dynamic text payloads forces 
continuous high CPU utilization at scale.


Security Constraints
No clear native support for security at the transport layer, 
complicating enterprise compliance.


Mesh Integration
Requires a sidecar Envoy to hook into cloud native routing 
patterns, increasing architectural complexity.

 Migration Challenge: MCP Tools
Migration of existing infrastructure using RPCs (gRPC) to use JSONRPC is a significant bottleneck.
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gRPC as the Transport Backbone

Transforming Enterprise Requirements into High-Performance, Cloud 
Native  Infrastructure
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Protobuf HTTP/2 Mesh/Security

Core Foundations of gRPC

Strict binary serialization ensures 

build-time type safety while slashing 

payload bandwidth and parsing overhead

Native multiplexing and bi-directional 

streaming optimize high-concurrency 

agentic workflow over a single reusable 

connection.

Industrial-strength infrastructure provide 

native mTLS security and seamless 

integration with cloud-native service 

meshes.
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gRPC Serializes Data Using Protobuf

 service RouteGuide {
rpc getFeature (Point) returns (Feature) 
{}

 }

 messages Point {
int32 latitude=1;

 } 
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What's Good  😊
● Strict Contract Safety at Build Time.

● Ultra-dense Binary format

● Polyglot Code Generation

● Reduced Parsing Overhead

● Single Source of Truth

Tradeoff  🙁
● Non-Human Readable Format

● Additional dependency

● Strict vs Dynamic Schemas
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gRPC Built on HTTP/2

What's Good  😊
● Native Multiplexing

● Header Compression

● Bidirectional Streaming

● Deadline propagation

Tradeoff  🙁
● Limited legacy support

● Inspection Complexity



Enterprise Infrastructure
Proxyless Mesh, Native Security, and Observability


Proxyless Mesh
Natively supports xDS API and integrates with 
industry-standard control planes (like Istio), enabling 
sidecarless discovery and load balancing without sidecar 
overhead.


Native Security (mTLS & SPIFFE
Provides out-of-the-box support for mTLS and integrates with 
SPIFFE to ensure cryptographically verifiable identities for MCP 
servers and clients.


Universal Observability
Native integration with OpenTelemetry for unified metrics, 
tracing, and logging across the entire infrastructure stack.


Migration & Standards
Facilitates migration of existing RPC infrastructure to MCP tools 
using the same backbone used by production micro-services.

gRPC
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Implementation

Formalizing the protocol, Scaling the SDK, and Enabling a Pluggable 
Ecosystem
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Mapping the Spec: mcp-grpc-transport-proto

Repository: https://github.com/GoogleCloudPlatform/mcp-grpc-transport-proto


Canonical Source of Truth
Will be used for all language implementations, serving as the 
central reference for the gRPC transport protocol.


Synchronized Evolution
Updates are driven by the MCP transport workgroup to 
maintain strict parity with the latest specification releases.


Native gRPC Service
A first-class service Mcp with dedicated methods 
ListResources, CallTool, GetPrompt) instead of a JSONRPC 
wrapper.


Direct Semantic Mapping
MCP primitives map directly to typed Protobuf messages, 
ensuring contract safety without text-based overhead.

https://github.com/GoogleCloudPlatform/mcp-grpc-transport-proto
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Reference: Path to V2 for MCP SDKs - Max Isbey, Anthropic
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Reference: Path to V2 for MCP SDKs - Max Isbey, Anthropic
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MCP gRPC Python Implementation
Repository: https://github.com/GoogleCloudPlatform/mcp-grpc-transport-py


Active Development WIP
Will provide pluggable transport implementation for MCP 
Python, currently in progress.


Dispatcher-Based Architecture
Based on dispatchers defined in official transport; facilitates 
adding MCP endpoints to existing gRPC services.


Standard Evolution
Built in lockstep with mcp-grpc-transport-proto and 
mcp-python to maintain strict parity with MCP specs.


Unified Developer Experience
Identical tool creation for JSONRPC and gRPC. Simply swap 
JSONRPCDispatcher for GrpcDispatcher.

https://github.com/GoogleCloudPlatform/mcp-grpc-transport-py
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Topology

Demo

Identical Implementation: Tool creation logic is 
shared across HTTP and gRPC deployments.
Modular Dispatchers:

JSONRPC Included natively in the core mcp 
package.
gRPC: Distributed via the mcp-grpc-transport 
specialized package.

Plug-and-Play: Simply inject the desired Dispatcher 
during session initialization.
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Demo

https://docs.google.com/file/d/1eyjEcIlblr1ikC0fNFFrbD2Ai-BMRH-d/preview
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What’s Next

Moving forward together
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Roadmap

● SEP2598 Pluggable Transports Under Review): 

https://github.com/modelcontextprotocol/modelcontextprotocol/pull/2598

● Language Support: Python under-development, will be follow up with other 

● Expansion beyond Python

● Conformance test for gRPC Transport

● Migration Playbook for existing gRPC services to tools and Changing Transports.

https://github.com/modelcontextprotocol/modelcontextprotocol/pull/2598
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 Thank You !!gRPC ?
Site : grpc.io
YouTube Channel: youtube.com/@grpcio

gRPC Conf North America : 3 September, 2026
gRPC Conf Bangalore:  To be announced

Meetup
meetup.com/grpcio
meetup.com/grpc-bangalore

Join the mailing list
groups.google.com/g/grpc-io
groups.google.com/g/grpc-io-announce

 Feedback

http://grpc.io
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http://meetup.com/grpcio
http://meetup.com/grpc-bangalore
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