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Why 5gc?

Architectural
Changes

•Designed for the Cloud: Service Based Architecture, Auto-discovery of Network Components

•Network Slicing

•Edge Deployment

•Standardized Network Exposure, Analytics

Performance

•Higher speed, lower latency

•Higher reliability, higher security

•Faster time to market

Verticals and

Operator use
cases

•Campus, private networks, industrial use, V2X, Drones

•Fixed Mobile Convergence (FMC)



EPC 5GC

Slicing support
UE can connect to different EPC instance 

possible/APNs
Natively supported. UE can connect to multiple 

network slices

Non-public network support Same as slicing support Yes (Standalone or via slicing)

Verticals support -- TSN, 5G-LAN, low-latency QoS, MEC

User Plane Traffic handling P-GW sticky for lifetime of user session (days) UPF can be flexibly assigned/changed

Inter-node communication Point-to-Point-based, sticky (SCTP) API-based, Service Based Interface (HTTP/2)

Discovery of core components No Yes (NRF, NSSF)

Standardized core exposure SCEF (Service Capability Exposure Function) NEF (exposure), NWDAF (analytics)

IoT power saving (MICO mode) No Mobile-triggered transmission mode Yes 

Some feature differences



5G Core - a change in the mindset

From functional thinking towards service-based architecture and 
cloud native thinking
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WE Strongly believe
in the Benefits of a 
truly cloudified 5GC

freerangestock.com

HOWEVER, WE LEARNed 
AND MODIFIED  OUR 

APPROACH ON THE WAY



5G Core - Stand Alone Deployment:  
based on cloud principles (Service-
Based Architecture, stateless 
services,…)

Automation works: complex 
deployments take minutes/ 
hours instead of weeks/months

Cloudification of heavy 
duty network functions in 
DE has started at scale

Cloudified NW access 
(mini cloudlets on bare 
metal) to 900 DE sites

Cloud journey
WHILE WE 

ACHIEVED A LOT, 
THE ROAD TO 

CLOUDIFICATION 
HAS BEEN

CHALLENGING

2017 2018 2019 2020 2020+

DT telco cloud scales 
across the EU footprint 



Cloud native: expectations

Cloud Native Architecture

Leverage Open Source SW

State & processing 

separation, statelessness

Softwarization

Lower 

barrier of 
entry

More competition
Vendor Software

COTS Hardware

Service Based 

Architecture Network Data Layer

µ-services, containerization

Cloud deployment

Cloud Platform

Vendor 

focus on 
value-add

more players

more innovation



Flexible 

deployments
Lower CAPEX

Faster evolution 

reduce tTM

Lower barrier of 

entry

More 

competition

Vendor focus on 

value-add

Richer vendor 

ecosystem
More innovation

Cloud Native 

Architecture

Lower OPEX

Cloud Native Architecture + more vendors + fast-evolving software + heterogeneous deployments =

Operational Complexity
Advanced automation Advanced tracing & monitoring

Highly-automated operation

Campus

Private networks

Industrial use

v2x

drones

fmc

…
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Address new vertical 

business and current 
business to 

enable new revenue 
streams



5gc landscape: same ingredients
do not guarantee same results

+ =
?

+ many more…

Vendor SWComponents

https://www.metzgerei-kieffer.de/fileadmin/user_upload/100g_Schwartenmagen.jpg

https://www.monsieur-cuisine.com/fileadmin/_processed_/c/3/csm_25963_Rezeptfoto_d6f6c20524.jpg



Implementation

NDL, stickiness

   3rd party
services

Availability

Deployment
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   3rd party
services

Availability

Deployment

5GC implementations: similar 
ingredients, different  results

NDL: Network Data Layer (https://www.ngmn.org/publications/a-network-data-layer-concept-for-the-telco-industry.html)



VM

5gc
VNF

K8s worker

5gc

pods

VM

test 
tool

dt’s trial setup.

Cloud Platform

virtualization

SDN controller

K8s
orchestration

K8s worker

5gc

pods

K8s networking

Vendor applications



VM

5gc
VNF

K8s worker

5gc

pods

VM

test 
tool

Targeted telco setup

Cloud Platform

K8s
orchestration

K8s worker

5gc

pods

K8s networking

Bare metal

Vendor applications

virtualization



Key learnings …

Cross-layer 

networking

Implementation 
maturity

VMIntegration on 
operator 

cloud

End-to-end 
monitoring

Cross layer 
deployment

Automation is key 
right from the start.

Major challenges

… and more 
to come.



Standardization is important!

UE (R)AN UPF DN

NSSF NEF NRF PCF UDM AF

AUSF AMF SMF

N1 N2 N4

SBI

With 5g, we have a global standard 

Key functionalities should be standardized



Global Standard

UE (R)AN UPF DN

NSSF NEF NRF PCF UDM AF

AUSF AMF SMF

N1 N2 N4

SBI

5G core becomes the core for fixed networks

5G Residential Gateway (5G-RG) behaves like a UE

5G-

RG



UE (R)AN UPF DN
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Network function communication

Communication between the network 

functions (NFs) ensured through the 
service-based interface (SBI)

Question: How should it look like?

Question: should it be a 3GPP invention? 

Question: can we use something existing?



UE (R)AN UPF DN
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Service communication proxy
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https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3493

3GPP has defined the 
service communication 
proxy (SCP) in release 16
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But there is no need for it!

5G Core is a 

service-based Architecture/cloud native 
application on top of a container system. 

Kubernetes is widely used with istio as a  

support function.

Not everyting has to be standardized!
List of requirements is sufficient!



Q & A


