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Dr. Nico Bayer.
Who am i?

Senior Project Manager @ Deutsche Telekom
 Technology Innovation
 Topics: 5G, network slicing, proof of concepts, testbed implementations, access bundling, Wi-Fi, energy efficiency, multihop

networks, etc.

Chairman of the GSMA Network Slicing Taskforce (GSMA-NEST)
 The focus of GSMA-NEST is manifold:

 Vertical industry engagement to discuss network slicing, use cases and requirements
 Definition of the Generic Slice Template (GST) which a collection of attributes to characterize network slices
 Identification and definition of a basic set of slices with industry accepted slice characteristics in order to satisfy early marked 

demand and to simplify global slice availability (roaming)
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WHAT IS NETWORK SLICING?



operators NeeD more raDical approaches to Deliver 
capital efficieNcy aND NeW sources of reveNue.
Global Mobile Data Traffic Forecast by Region

[Source: Cisco VNI Mobile, 2017]

More radical solutions to deliver against customer needs and to deliver a return for 
future investment are needed.
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B2B is expected to be the source of incremental 
revenue but has demanding and diverse 
requirements.



NetWork sliciNg promises to aDDress verticals’ 
BusiNess NeeDs iN aN efficieNt aND flexiBle Way.

Network slicing: tailored virtual networks on a single physical infrastructure as a 
potential enabler for the B2B business.
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Diverse slices oN top of a commoN iNfrastructure.

…
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* CP = Control Plane, UP = User Plane, Vertical AP = Vertical Access Points, RAT = Radio Access Technology
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the NetWork sliciNg caNvas proviDes DiffereNt vieWs oN 
NetWork sliciNg.
The interpretation of the business model canvas by A. Osterwalder for network slicing.
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Business: Network slicing is about selling tailored networks with certain 
characteristics and quality guarantees (SLAs).

Operation: Isolation of common physical 
resources in an automated and efficient way.



BUSINESS ASPECTS OF NETWORK 
SLICING.



customer vieW is aBout the use cases aND requiremeNts 
of the vertical iNDustry customers.
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A Network Slice Instance provides the network characteristics which are required by a 
Service Instance and contains several Network Slice Subnet Instances (NSSIs). 

Automotive

Logistics & Transportation

Industry 4.0

Health & wellness

Education

Utilities

Media & Entertainment

Financials

Smart Cities

Agriculture

…



use cases are maNifolD aN Diverse.
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Autonomous driving



example: requiremeNts for iNDustry 4.0.
Source: 5G-ACIA whitepaper “5G for Connected Industries and Automation”*.

1224. VDE/ITG Fachtagung Mobilkommunikation

Source: https://www.5g-acia.org/fileadmin/5G-ACIA/Publikationen/Whitepaper_5G_for_Connected_Industries_and_Automation/WP_5G_for_Connected_Industries_and_Automation_Korrektur_Download.pdf

https://www.5g-acia.org/fileadmin/5G-ACIA/Publikationen/Whitepaper_5G_for_Connected_Industries_and_Automation/WP_5G_for_Connected_Industries_and_Automation_Korrektur_Download.pdf


more Details oN use cases aND requiremeNts.
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NetWork sliciNg traNsforms the BusiNess from the oNe 
size fits all paraDigm to customizeD service offeriNgs.
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The value proposition of network slicing are tailored networks with certain 
characteristics and quality guarantees (SLAs).



BesiDes serviNg the pull market NetWorkiNg sliciNg 
serves the eveN more importaNt push market.
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PULL: Deliver against the 
needs and requirements of 
vertical industries.

PUSH: Flexible infrastructure and solution 
which makes us prepared to efficiently 

deliver against the unexpected 

Flexible infrastructure and solutions in order to serve the expected as well as the 
unexpected in a flexible and efficient way.

NEED/DEMAND ENABLER



TECHNICAL ASPECTS OF 
NETWORK SLICING.



the operatioNal vieW is aBout hoW the slice is 
implemeNteD aND is traNspareNt to the slice customer.

1724. VDE/ITG Fachtagung Mobilkommunikation

Network slicing needs to consider the whole E2E chain and each network slice subnet 
needs to support network slicing - waiting for 3GPP Rel. 16+ is not enough.

Automation is key for efficient 
production, small time to market 

and the support of a large 
number of slices



NetWork sliciNg – a high level techNical DefiNitioN.

Customized 
services
•Performance
•Functional
•Operation

Small time to 
customer/market

Efficient 
production

Scalability
•# supported slices
•Accessibility

Network slicing: Provisioning of customized services in a scalable and efficient way 
with small time to customer/market.
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 Identification of a Network Slice is done via the Single Network Slice 
Selection Assistance Information (S-NSSAI). 

 The NSSAI is a collection of S-NSSAIs.

 A single UE may be served by at most eight Network Slices at a time.

 The S-NSSAI signaled by the UE to the network, assists the network in 
selecting a particular Network Slice instance. 

 An S-NSSAI is comprised of:
 A Slice/Service type (SST), which refers to the expected Network 

Slice behavior in terms of features and services;
 A Slice Differentiator (SD), which is an optional information that 

complements the Slice/Service type(s) to differentiate amongst 
multiple Network Slices of the same Slice/Service type.

 The S-NSSAI may be associated with a PLMN (e.g., PLMN ID) and have 
network-specific values or have standard values. 

iDeNtificatioN aND selectioN of NetWork slices.
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Source: 3GPP https://sdn.ieee.org/newsletter/december-2017/network-slicing-and-3gpp-service-and-systems-aspects-sa-standard

NSSAI
S-NSSAI 1

S-NSSAI 2

S-NSSAI 8
…

SST (8 bits) SD (24 bits)



NetWork slice selectioN BaseD oN NetWork slice 
selectioN assistaNce iNformatioN (Nssai).

1

2

3 4

Simplified process
(2) gNB selects the AMF 
based on requested 
NSSAI provided in (1).

(3) AMF selects SMF, e.g. 
based NSSAI provided in

(4) SMF selects the UPF, 
e.g. based on NSSAI

The AMF instance that is serving the UE is common to all the network slice instances 
that are serving the UE.
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Source: 3GPP https://www.3gpp.org/news-events/1930-sys_architecture



gloBal slice availaBility.
Scenario 1: Usage of standardized slice types.

1. HPLMN and VPLMN have a roaming agreement for 
standardized slice types.

2. The device roams into the visited network and requests 
access to a standardized slice type.

3. The visited network validates the request and assigns a 
standardised slice type (NEST) to the roaming device.
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Requires revision of traditional roaming agreements in order to consider quality 
guarantees and service level agreements.



gloBal slice availaBility.
Scenario 2: Network slice type export.

1. The HPLMN does have a roaming agreement with the 
VPLMN and the home operator provided the P-NEST of the 
network slice to the visited operator.

2. The visiting network operator instantiates the slice based on 
the P-NEST.

3. The device roams into the visited network and aim to 
connect to its individual slice.

4. Mapping of the Subscribed S-NSSAIs values to the S-NSSAI 
values used in the VPLMN.

5. Device will be connected to the network slice instance .

6. Depending on how long the instantiation might take, it might 
make sense to pre-instantiate the slice.
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Requires revision of traditional roaming agreements in order to consider quality 
guarantees and service level agreements.



DTAG NETWORK SLICING TRIAL 
ACTIVITIES – CURRENT FOCUS 
ON CAMPUS NETWORKS.



DTAG NETWORK SLICING TRIAL 
ACTIVITIES.
CURRENT FOCUS ON CAMPUS NETWORKS.



example for a campus area.

25

Warehouse

Office

Factory Floor

Utilities
Outdoor Intralogistics

Security Infrastructure
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puBlic NetWork coverage.

26
Public cellular coverage
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locally eNhaNceD cellular coverage.

Locally enhanced 
cellular coverage

Public cellular coverage
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campus solutioN With puBlic aND private layer.

Locally enhanced 
cellular coverage

Public cellular coverage

Dedicated private indoor cellular
coverage
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Dual slice basic

APN = industrial

APN = internet

Public network coverage

PROVIDE BOTH PUBLIC AND PRIVATE COVERAGE.
DUAL SLICE APPROACH.

 1st step: Provide public coverage on Campus (as today, 
business model network-as-a-service)

 2nd step: Use RAN to fulfil the demands for both public 
as private network

 Independent from RAN technology used (LTE, 5G NR), 
this can be seen as an early implementation of
“5G network slicing”

 Basic solution based on APN/IP VPN (available today, 
business model network-as-a-service)

 Advanced solution based on separate PLMN ID
PLMN ID#1 = 26201

PLMN ID#2 = 26xyz

Dual slice advanced
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Dual slice aDvaNceD solutioN.
“DUAL SLICE” tO PROvIDE PUbLIC AnD PRIvAtE nEtwORk.

Private Slice

Public Network

Onsite Public Network
Small Cell

Dedicated CN
and Edge Cloud

 Reuse of public infrastructure / cells to construct the 
2nd layer – private slice

 Combined radio layer with guaranteed resources and 
dedicated PLMN ID 

 Managed 2nd Core Network, to keep traffic local and 
achieve high customer autonomy

 Network-as-a-Service (NaaS) offering matching the 
customer demand and understanding of a private 
network 

 Mid term: Customer self-admin, dashboard, ..

Public Slice

local path

30

local traffic
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Focus on three use cases:
• Traffic light control: Traffic lights 

which are connected through 
wireless connection; reliable and 
resilient; data integrity

• Video streaming: Support on-site 
workers through AR; use of VR in 
port planning

• Sensor measurements: Sensor 
measurements on barges which 
must be connect through wireless 
terminals

BIldquelle: Hafen Hamburg / Michael Lindner / Peter Glaubitt / Dietmar Hasenpusch

trial With hamBurg port authority



OSRAM CAMPUS TRIAL.
kICk-OFF @ MwC 2019.
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https://www.telekom.com/ajax/de/564156?modId=&ratio=%5Blandscape_ratio16x9%5D

OSRAM CAMPUS TRIAL.
DEtAILS CAn bE FOUnD In tHE FOLLOwInG vIDEO.

https://www.telekom.com/ajax/de/564156?modId=&ratio=%5Blandscape_ratio16x9%5D


Dtag & ceNter coNNecteD iNDustry.

Center Connected Industry (CCI)

 CCI aims to unite industry and technology companies in order to set up innovations particularly in the area of 
future logistics 

 Joint projects are supposed to prototype industrial use cases in a demonstrational factory in Aachen at first

 Prototyping of end-to-end campus network solutions
 Dual slice approach in the beginning and 5G in the later phases
 Infrastructure available in August

 https://connectedindustry.net/
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cci opportuNities: use case trial & shoWroom.

Area for indoor use cases
Showroom & workshop area

Free space for outdoor use cases

Events & presentations
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SUMMARY & CONCLUSIONS.



summary & coNclusioNs.
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 Network slicing from a business point of view is about selling tailored networks with certain 
characteristics as well as quality guarantees and a major opportunity for operators to establish 
new types of business models

 Network slicing is an efficient and flexible way to offer tailored services based in virtual networks 
implemented on a single physical infrastructure

 Besides serving the B2B market networking slicing prepares us for the unexpected



NetWork sliciNg represeNts a major opportuNity for 
operators to estaBlish NeW types of BusiNess moDels. 
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IoT

MBB

Operators have to understand the business transformation coming with the 
introduction of network slicing.

TODAY operators serve a few 
business models

TOMORROW operators flexibly serve 
a large number of business models

Each business model does have…
 …key activities and key resources
 …an eco-system with key partners
 …a value proposition
 …customers and relationships with them
 …channels to reach out to the customers

 …cost and revenue structure

Source: https://www.strategyzer.com



WoulD you like to kNoW more?
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THANK YOU.
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