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4G to 5G: System Evolution and Deployment Options

• Centralized 
Architectures

• VNF orchestration 
w. SDN/MANO

• RAN/Core/Apps 

move to Edge

• Microservices

foundation

• CNF E2E 

orchestration

• Multi Access 

…



5G Service-Based Architecture (SBA)

• Required Cloud Native based platform

• Micro service principles: Stateless services, Canary Releases/Blue-Green, Self-Discovery 

• Control plane functions communicate via NFR using HTTP (but SCTP is possible)

• PaaS services: DB, LB, API GW, Service Mesh, Mon, Application CI/CD



PaaS and Infra Solutions for 5G SBA

Service Name Required SBA Component



Cloud Native Platform for NFV Solutions
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• OpenStack –

Kubernetes

Interoperability

• Ready for various 

service operation 

models

• Based on open

source frameworks 

and standards



Hybrid VIM – NFVI and NFCI
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NFVI: Network Function Virtualized Infra.
NFCI : Network Function Containerized Infra.
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Hybrid VIM



Diversity

Result...
Service Discovery ✓ ✓ ✓ ✓ ✓

Load Balancing ✓ ✓ ✓ ✓ ✓

Traffic Shifting ✓ ✓ ✓ ✓ ✓

Rate Limiting ✓ ✓ ✓ ✓ ✓

Circuit Breaking ✓ ✓ ✓ ✓ ✓

Timeouts, Retries ✓ ✓ ✓ ✓ ✓



Service Mesh

Application 
Logic

Service Discovery

Circuit Breaker

Timeouts

Application 
Logic
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Service Mesh - Istio

• Open source service mesh control 
framework

• Provides:
- Connectivity

- Control

- Monitoring

- Security

- Discovery

• Uses Envoy as proxy server (sidecar)

• Integration with:
- Prometheus – metrics

- Jaeger – distributed tracing



Istio monitoring – Grafana dashboard



Istio tracing – Jaeger dashboard



Istio – Kiali dashboard



Canary Releases – CNF CI/CD 

• Spinnaker Platform

• 5G Core CNF’s
- HTTP based protocol

- Samsung Cloud Native Platform integration



Clearwater - Sample CNF

• Clearwater sample vIMS application deployed on Samsung Cloud Native Platform

• Sensing ISTIO Service Mesh

• Gained much lessons learnt
- Istio is not fully transparent for applications

- Limited set of supported protocols

- Introduces latency overhead

- Bigger resource consumption



Cloud Native Solutions and ONAP Integration
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