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NETWORK SLICING VS NETWORK SHARING >

\

» 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.
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NETWORK SHARING 4G RAN
ARCHITECTURES
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4G RADIO SLICING TECHNIQUES

» Radio Resource Partitioning (using RRC special schedule based on UE SPID )
» QCI prioritizations within a partition
» ARP
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CN #2 Rail
PLMN #2

CN selection by RAN using
PLMN ID’s

Requires RAN and Core
support

All device types supported

LeCTION M

CN #2 Rail

Separate APNs for isolating
UP sessions

Requires CN support
All device types supported

UE Usage
Type 1 &2

CN selection using HSS
info (UE Usage Type)

Requires CN and RAN
support

All device types supported

—CHANISMS

eDECOR

» CN selection by RAN using

UE info (DCN-ID)

» Requires UE, CN and RAN

support

> Enhancement of DECOR -

backward compatible

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

» Enables multiple Core Network Segments in one
PLMN, for operator services differentiation. e.g., Raill,
MVNO and enterprises.
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» MOCN (Multi-Operator Core Network)

setup before handover

forwarding
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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) Ericsson tests LTE in extreme
» Validated in Band 40 at 360 km/h conditions

What happens with an internet connection via LTE/4G on board of a jet plane flying 78@km/h? Ericsson’s tests reveal
that 4G is robust enough to handle extreme situations.
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Mission Critical Rail Services use multiple parallel connections

Network Slicing for Railway | Ericsson Confidential | © Ericsson AB 2018 | 2018-03-04 | Page 9



NG-RAN (5G) SUPPORTING E-UTRA
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» gJNB 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.




NETWORK SLICING: THE BASIS =
Due to large span of use case characteristics
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Mapping FRMCS use case characteristics 7/

/f/ 7 I/// i‘

/ I/

4 f i
il

////v‘ / W
Y

Virtual Coupling

HIGH MOBILITY

;F

’\\06‘ /V

: Mission Critical Push
Train Health to Talk

Monitoring LOW DATA VOLUMES

LOW/NO MOBILIl {

. Remote Control
-/ Shunting

Wayside Monitoring Platform Monitor

10-100X 110),4 oX 10-100X 1000X

Connected Devices Battery Life Lower Latency End-user Data Rates Mobile Data Volumes



NETWORK SLICE DerINITION

One Network — Multiple Industries and Use Cases

\\

Network slice is a logical network
Services/Products serving a defined business purpose,

Lgical Logical Logical Logical consisting of all required network
MCPTT | Video | TCMS | ETCS | resources configured together. It is
created, changed and removed by

- T management functions.

 “End to end” within a provider

Network

[}JQ-

Network Slices * Resources may be physical or virtual,
dedicated or shared

* Independent/’Isolated” but may share
Access Transport Cloud Netw resources
Resources Resources Resources Functlon Mgmt

Resources/Components « May integrate services from other providers,
facilitating e.g. aggregation and roaming

 Enabler for services, not a service

« Mobile and fixed
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NETWORK SLICING - RAIL EXAMPLES 2
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NETWORK SLIC

Life Cycle Management (LCM)

Service Exposure

Railway Operations Self-Service

Portal

Service/Product Governance

Service Life- ﬁ Service Design
Cyele Mgt & Mgt

Act|ve Network Slices Network-Slice Governance

Domain Domain Domain Domain

Manager Manager Manager Manager
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Orchestration based on
blue prints

Instantiate NW Slice
Terminate NW Slice
Re Configure NW Slice
Full LCM



DATA DRIVEN ORCH;
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(Network Slice Blueprints:
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5G FEDERATED NETWORK SLICING

Federation of Railway and Roaming MNO
Federation of Home and Roaming Rail Networks Networks
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NW Slice for
hosted service

NW Slice for
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NETWORK SLICING - GOVERNANCE
ARCHITECTURE

Functional and cross-domain RDs
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AUTONOMOUS NETWORKS

Automation of network management

é )

>
—

Management & Orchestration

Analytics
Observe the Network Control the Network
Alarms Simple actions (lock, restart etc.)
Counters Change configuration
CM changes Change hardware

Health check results Scale network entities
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DISTRIBUTION OF FUNCTIONALITY

Antenna Radio-base
Location Station
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5G RAN-CN CONN:

Two architecture tracks in 3GPP rell5

(

S1-based

Option 1

Option 3

3GPP target

ECTIVITY OPTIONS
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Option 2

\\

3GPP target
Q218

N2/N3 (new interface)

— LTE/EPC

— LTE/EPC
NR/EPC

Option 7

— LTE/EPC

NR/EPC
LTE/SGC
NR/5GC
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5G STANDARDS PLAN

2015 2016 2017 2018 2019 2020

IMT-2020 Evaluation

ITU E IMT-2020 Requirements WS IMT-2020 Proposals =
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BGPP 5G Study ltem 5G Phase 1 (Rel -15) 5G Phase 2 (Rel-16) -
—

IMT-2020 Specs

Non Standalone 5G-NR Standalone 5G-NR Stage 3 Dec 2019
LTE as Control Plane anchor - Option 3 Option 2, 4,5, 7 ASN 1 Freeze March 2020
Stage 3 Dec. 2017 Stage 3 June 2018

ASN 1 Freeze March 2018 ASN 1 Freeze Sept 2018
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MOVING TO 5G
- TWO DISTINCT AND DIFFERENT CORE ARCHITECTURES

Aspect
Normative 3GPP

oG EPC

From Rel-15

5G Core Network (5GC)

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 Qo0S, 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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S5GPP WORK ON NETWORK SLICING

» Release 13 — Dedicated Core Network (DCN) aka DECOR
— 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
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S5GPP WORK ON NETWORK SLICING &

» 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

» 9G Management System — TS 28.500
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