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(c) Navid Nikaein 2017 2Tutorial Objectives 

Provide an overview of 4G, 5G and RAN slicing

Highlight the importance and timeliness of 

softwarization, virtualization, and disaggregationof 
RAN to enable multiservice multi-tenantRAN toward 

So-RAN architecture

Cover a well-balanced research topics and challenges
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5G shall enables 

Connected, Controlled, and Flexible Network as a service 

Value Creation Consistent experience  

Sustainable business model

5G Promises
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Servers 

Data-centers  Communication-Oriented

Todayôs 4G is designed for a 

limited  number of UCs 

- Throughput-optimized

- Fixed

- Rigid 
© Nokia
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Monolithic BS

Statefulnetwork entities

Transactional communication mode  

Certain level of CP and UP separation 

Common entity for user mobility and session management
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Multi-operator RAN(MORAN) 
Shared RAN nodes, dedicated 
spectrum, but separated CN per 
operator

Multi-operator CN (MOCN)
Shared RAN nodes and 
spectrum, but separated CN per 
operator with proprietary 
services 

Gateway CN (GWCN)
shared RAN and part of core 
networks

Dedicated core (DECOR)
Deploy multiple dedicated CNs 
(DCNs) within a single operator 
network 

One or multiple MMEs and 
SGWs/PGWs, each element

Evolved DECOR (eDECOR)
UE assisted DCN selection

Network Node Selection Function 
(NNSF) at RAN to select directly the 
proper DCN towards which the NAS 
signaling needs to be forwarded

Congestion control and load 
balancing among multiple DCN with 
shared MME 
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Mindful about 
3GPPP facts and figures

514Companies from 45 Countries

50,000 delegate days per year

40,000meeting documents per year

1,200specifications per Release

10,000change requests per year

LTE
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4GĄ5G

Multiple logic networks

Service-oriented

Top-down

One-size-fit-all

Communication-oriented

Bottom-up
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Bandwidth

Spectral Efficiency 

densification

LTE 

Evolution

New 

Radio

WiFi

WiGig

Overall 5G Components 

IP Layer 

Convergent Layer

Management and Orchestration

Business Applications

Cloud Infrastructure

Network 

Service and App

Below 6GHz Above 6GHz Specific bands

5G is not just a new radio/spectrum, but also a new 

architecture and business helper 

Dimension in increasing capacity 
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© Coherent Project
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Turn physical infrastructure into multiple logical networks, 
one per service instance: One-Network, Many-Service

NOTa one-size fits all architecture NOTa 
Dedicated Network 

© Ericsson WP

Network Slicing

Multi-service multi-tenant network
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5G novel usage scenarios: eMBB, uRLLC, mMTC

Multi-disciplinary approach with the fusion of 
computing, communication, information, and IT 

© Ericsson WP

xMBB

uRLLC

mMTC

Network Slicing

Multi-service multi-tenant network
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3GPP Role Model (3GPPP 28.801)

Network Slicing evolves 
the value-chain of 
telecom industry:

Decoupling of Players,

but the reality might be 

different 
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3GPP Re-Architects Mobile Network

© 3GPP
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(1) Ultra-flexible radio-access configurations
Higher bandwidth

Higher spectral efficiency (bits/s/Hz/m2)

Bandwidth parts: tailor bandwidth to UE class (like eMTC
narrowbands/widebands)

Network slicing : new abstractions for service classification down to L1

(2) Compatibility with 4G/5G cores (NSA & SA mode)
5G dual-connectivity (non-standalone operation)

Interconnection of evolved 4G eNodeB(ng-eNB) with 5G core 

(3) Service-oriented 5G core with cloud-native architecture
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5G Architecture
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