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› Network Slice is defined within a PLMN but can be roamed to another PLMN.

› Network sharing is performed among different PLMNs sharing common RAN.

› In case of network sharing, each PLMN sharing the NG-RAN defines and 

supports its PLMN-specific set of slices that are supported by the common NG-

RAN.

network Slicing vs Network Sharing
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Network sharing 4G Ran 
Architectures 
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› Radio Resource Partitioning (using RRC special schedule based on UE SPID )

› QCI prioritizations within a partition

› ARP

4G Radio Slicing Techniques
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DECOR

Slice selection mechanisms
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Rail
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Type 1 & 2

› CN selection by RAN using 

UE info (DCN-ID)

› Requires UE, CN and RAN 

support

› Enhancement of DECOR -

backward compatible

› Separate APNs for isolating 

UP sessions

› Requires CN support

› All device types supported

› CN selection by RAN using  

PLMN ID’s

› Requires RAN and Core 

support

› All device types supported

› CN selection using  HSS 

info (UE Usage Type)

› Requires CN and RAN 

support

› All device types supported

› Slice selection based on UE 

info (S-NSSAI)

› Requires UE, CN and RAN 

support

› E2E slicing (RAN slice aware)

› Connectivity to multiple slices 

simultaneously
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› Based on UE Usage Type(UUT) in subscription data, 
MME  redirects the UE to a Dedicated Core Network 
(DCN) via Attach, TAU and HO procedures

› DCN is reselected when UUT is changed or MME 
configuration is changed, causing UE cannot be 
served by the current DCN

Benefit

› Enables multiple Core Network Segments in one 

PLMN, for operator services differentiation. e.g., Rail, 

MVNO and enterprises.

Dedicated CORe networks 
(DECOR) –

MME

LTE

HSS

MME

DCN 1

MNO
DCN 2

Rail

1. Attach Req

4.Reroute NAS 

message Req

(MMEGI2) 6. Attach Req

5 eNodeB selects 

new MME in MMEGI2

Device belonging to IoT

2. Authentication 

Information Req

3. Authentication 

Information 

incl UE Usage Type
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› MOCN (Multi-Operator Core Network)

Network sharing High speed 
handover  

E-NodeB
700 MHZ

E-NodeB
900 MHZ

8000 m

HO Window

1230 m

360 km/h 100.0 m/s

MME 1 MME 3

Handover Features

• High Speed UE (Doppler)

• Inter Frequency HO with bearer 

setup before handover

• S1 HO with X2 tunnel  packet 

forwarding

Rail 
PLMN

Rail 
PLMN

X2 packet forward Tunnel

MME 2
MME 4

MNO 
PLMN 2

MNO 
PLMN 1

S1
S1

S1

S1
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› High Speed UE feature compensates for Doppler Shift of up to 1000 Hz

› The LTE standard considers speeds of up to 500km/h. At a carrier frequency of 

2GHz, this speed represents a maximum Doppler shift of fdmax~ 950Hz

› See TR 36.878 Study on performance enhancements for high speed scenario in 

LTE (Release 13)

› Validated in Band 40 at 360 km/h

High Speed Handoff
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MULTI UE ON-Board GW

On-Board LTE Router #1

UE 1 UE 2 UE 3 UE 4 UE 5 UE 6

Rail
1900

Rail
919

MNO 
1800

MNO
700

MNO
800

MNO
900

On-Board LTE Router #2

UE 1 UE 2 UE 3 UE 4 UE 5 UE 6

Mission Critical Rail Services use multiple parallel connections
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› gNB provides NR user plane and control 

plane protocol terminations towards the 

UE

› ng-eNB, provides E-UTRA user plane 

and control plane protocol terminations 

towards the UE.

NG-RAN (5G) supporting E-UTRA
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Network slicing: the basis
Due to large span of use case characteristics

LOW DATA VOLUMES

HIGH DATA VOLUMES

HIGH MOBILITY

LOW/NO MOBILITY

10-100X
End-user Data Rates

5X
Lower Latency

10-100X
Connected Devices

10X
Battery Life

1000X
Mobile Data Volumes



Network Slicing for Railway  |  Ericsson Confidential  |  © Ericsson AB 2018  |  2018-03-04  |  Page 12

Network slicing for Rail
Mapping FRMCS use case characteristics

LOW DATA VOLUMES

HIGH DATA VOLUMES

HIGH MOBILITY

LOW/NO MOBILITY

10-100X
End-user Data Rates

5X
Lower Latency

10-100X
Connected Devices

10X
Battery Life

1000X
Mobile Data Volumes

Platform MonitorWayside Monitoring

Train Health 

Monitoring

Mission Critical Push 

to Talk

Train Control

Virtual Coupling

Remote Control

Shunting
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Network

Services/Products

Logical

MCPTT

Logical

Video

Logical

TCMS

Network slice is a logical network 

serving a defined business purpose, 

consisting of all required network 

resources configured together. It is 

created, changed and removed by 

management functions.

• “End to end” within a provider

• Enabler for services, not a service

• Mobile and fixed

• Resources may be physical or virtual, 

dedicated or shared

• Independent/”Isolated” but may share 

resources

• May integrate services from other providers,

facilitating e.g. aggregation and roaming

Access

Resources
Nw

Function
Netw.

Mgmt

Transport

Resources
Cloud

Resources

Resources/Components

Network Slice definition
One Network – Multiple Industries and Use Cases

Network Slices

NW Slice

Mgmt

Ericsson Internal  |  © Ericsson AB 2015  |  2015-11-06  |  Page 13

Logical

ETCS
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NETWORK SLICING – Rail EXAMPLES

Commercial in confidence  |  © Ericsson AB 2016  |  2016-05-30
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CP
UP
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PolicySDM
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Train Control

MCPTT

UP
CP

UP

SDM

SDM

SDM

CPUPUP

SDMOSS

RAT CP/ 
UP

PolicyCPUP

PolicyCPUP CPUP CP

Low cost

Low energy

Massive numbers

Wide area 

coverage

Internet access

Operator 

services

High availability

High reliability

Low latency

Very high 

availability

Very high 

reliability

Very low latency
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Railway network slices

Enhanced 
MBB

Wayside and On-

Board IOT sensors

Automatic Train 

Control

MCPTT

Passenger Services
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Wayside 

Monitoring

Mission Critical 

Push to Talk

Train Control

Remote Control

Shunting

Train Health 

Monitoring

Train Health 

Monitoring
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Self-Service 

Portal

Railway Operations

Access Transport Cloud Infrastructure

Active Network Slices

Service Exposure

Service/Product Governance

Network-Slice Governance

Service Life-

Cycle Mgmt

Service Design 

& Mgmt
Offers

Blueprints

Offers

Blueprints

Network Slice  

Lifecycle 

Management

Slice Design & 

Verification

Domain

Manager

Domain 

Manager

Domain

Manager

Domain

Manager

VNF & PNF

Orchestration based on 

blue prints

Instantiate NW Slice

Terminate NW Slice

Re Configure NW Slice

Full LCM

Network slice 
Life Cycle Management (LCM)
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Network Slice Blueprints:

Network Slice Resources

Data driven orchestration

Access

Mobile 

Broadband   

Passenger 

Surveillance

MCPTT

Massive

Sensors/Actuator

Train Control …...

……

…...

……

Network Slices

Nw Function OSS/BSS

Transport Cloud

Service n

Virtual Coupling

Sensors

MCPTT + Train Control

Video

Passenger Connectivity

Physical Resources
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5G Federated Network Slicing

NW Slice for

hosted service

NW Slice

VNF

Service Providing Operator

Rail Operator

NW Slice for

hosted service

NW Slice

VNF

Home Rail Operator

Roaming Rail Operator

Federation of Home and Roaming Rail Networks
Federation of Railway and Roaming MNO 

Networks
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Network slicing - Governance 
architecture

Cloud DM
(NFVO/G-VNFM/VIM..)

Transport DM
(SDN)

Access DM

Functional and cross-domain RDs

Network Slices

NW Slice

Life Cycle

Management

BlueprintsBlueprints
NW Slice 

Design &

Verification

Network Slice Governance

Cloud/NFV RDTransport RDAccess RD

Shared Infrastructure/Resource RDs

Service/Product Governance

Service

Life Cycle

Management

BlueprintsOffers Service 

Design &

Verification

e.g. Os-Ma
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Autonomous networks
Automation of network management

Control the Network
Simple actions (lock, restart etc.)

Change configuration

Change hardware

Scale network entities

Observe the Network
Alarms

Counters

CM changes

Health check results

Analytics Policy Control 

Management & Orchestration
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Massive 

MTC

Distribution of Functionality

Local
Switching

Regional
Site

AggregationAccessAggregation
Radio-base

Station
Antenna
Location

Primary
Site

MCPTT and Train Control

Virtual Coupling

CN 
CP

CN 
UP

CN 
UP

CN 
UP

CN 
CP

CN 
UP

CN 
CP

CN 
UPPossession Management

Trackside Maintenance
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5G RAN-CN Connectivity options
Two architecture tracks in 3GPP rel15

5G EPC 5G Core

LTE LTENR NR

Option 1 Option 3 Option 5

Option 7 Option 4

Option 2

S1-based N2/N3 (new interface)

LTE/EPC LTE/EPC

NR/EPC

LTE/EPC

NR/EPC

LTE/5GC

NR/5GC

3GPP target

Q4 17
3GPP target

Q2 18
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5G STANDARDS PLAN

2015 2016 2017 2018 2019 2020

IMT-2020 Requirements IMT-2020 Proposals

IMT-2020 Evaluation

WRC WRC

WSITU IMT-2020 Specs

Rel-14Rel-13 Rel-15 Rel-16 Rel-17, ...

5G Study Item 5G Phase 1 (Rel-15) 5G Phase 2 (Rel-16)

LTE evo LTE evo LTE evo

3GPP

Non Standalone 5G-NR

LTE as Control Plane anchor - Option 3  

Stage 3 Dec. 2017

ASN 1 Freeze March 2018

Standalone 5G-NR

Option 2, 4, 5, 7

Stage 3 June 2018

ASN 1 Freeze Sept 2018

Stage 3 Dec 2019

ASN 1 Freeze March 2020
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Moving to 5G
- two distinct and different Core architectures

Aspect 5G EPC 5G Core Network (5GC)

Normative 3GPP From Rel-15 From Rel-15

3GPP Options Option 3. Option 1 is implicitly 

supported in the same 5G EPC

Options 2, 4, 5 and 7. Interworking with Option 1 

support in 5GC.

Reason for the two different 5G 

technologies

Accelerated introduction of 5G 

commercial service

Full, future-looking 5G solution meeting a wide 

range of expected needs

Architecture EPC, evolved for 5G access New, technologically radical

Network functions EPC, evolved for 5G access New

Interfaces, protocols, procedures EPC, evolved for 5G access New: Service-based CP interworking, http/2 & 

REST, new QoS, new authentication model etc.

Migration to 5G (principle) Migrate by adding NR and 

upgrade existing LTE/EPC

New NR and 5G Core sided by existing LTE/EPC

Main 3GPP specs 23.401, 23.402 23.501, 23.502
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› Release 13 – Dedicated Core Network (DCN) aka DÉCOR 

– DCN selection at ENodeB

› Release 14 – eDECOR –

– DCN selection at mobile device

› 5G Network Slicing Requirements in TS 22.261

› Network slicing key part of 5G Architecture

– TS 32.501 System Architecture for the 5G System

– TS 23.502 Procedures for the 5G System

3GPP Work on Network Slicing
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› RAN Slicing – TR 38.801 Study on new radio access technology: Radio access 

architecture and interfaces

› Study on management and orchestration of network slicing for next generation 

network - TR 28.801

› 5G Management System – TS 28.500

3GPP Work on Network Slicing




