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The whole new world
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Unified design across diverse spectrum bands/types

5G NR sub-6GHz 5G NR mmWave
(e.g. 3.4-3.6 GHz) B.g. 24.25-27.5 GHz, 27.5-29.5 GHz

24 GHz 100 GHz
<1GHz =— 3GHz 4GHz 5GHz e 24 - 28 GHZ 37-40GHz —64-71GHz

24.25-24.45GHz 37-37.6GHz

&= _ 24.75-25.25GHz 37.6-40GHz

= 600MHz (2x35MHz)  2.5GHz (LTE B41)  3.55-3.7 GHz 3.7-4.2GHz 5.9-71GHz 27 5.98 36GHy 47 9-48.9GHz 64-71GHz

37-37.6GHz

‘*' 600MHz (2x35MHz) 27.5-28.35GHz 37.6-40GHz 64-71GHz

0 700MHz (2x30 MHz) 34-3.8GHz 5.9-6.4GHz 24.5-275GHz

=I= 700MHz (2x30 MHz) 34-3.8GHz 26GHz

a ’- L]

@  700MHz (2x30 MHz) 34-38GHz 26GHz

‘ ' 700MHz (2x30 MHz) 346-38GHz 26GHz

‘ ' 700MHz (2x30 MHz) 36-3.8GHz 26.5-27.5GHz

@ 3.3-36GHz 4.8-5GHz 24.5-27.5GHz 37.5-42.5GHz

3.4-37GHz 26.5-29.5GHz

- &
S

New 5G band

3.6-4.2GHz 4.4-4.9GHz 27.5-29.5GHz

Licensed
== |Jnlicensed/shared
3.4-37GHz 24.25-275GHz 39GHz

Existing band

€ o

¥ &K : Qualcomm: Global update on spectrum for 4G & 5G
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Smart FaCtory LG U™ utilizes 5G technology to streamline operations at smart factories
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Data center (hosting cloud)

Network functions, industrial apps,
3" party apps

Factory A
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Edge data center (hosting edge cloud)

Network functions, industrial apps,
3" party apps

Industrial application Y

Source: ZVEI

¥ &X 1 5G ACIA
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Private Network ” Public Network

) Al XpA|of| M ¥ (Managed locally) \ O|EAPL 2%
Mg ZHH| 22 (Dedicated equipment) CHokst E2fmlo) &L
¢4 €l A 2| X|(Local coverage) ) MBS HHHSH= CHo HH 2| X|

i MH|A %| X 3HOptimized for local service)” ) UebH S4/0(0|E Mu| A0 28 I
Integrated private network Independent private network
e 4 — —

Private network

g B e BB
o

Ty ey
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URLLC: Ultra-Reliable Low Latency Communication % =71 : Qualcomm, ATLAS Review
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LI0X8|8] 8yasine( :22In0g

Information
about/configuration
of production processes

" network form outside

=2 Fial (DT Licensed 5G Spectrum)2 ==2F MH| AL A2 MH|AES HlS

Mobile/public

Public network =>z=oO} LTE/5G network
With dedicated 38
antenna on
I . ...............ouonnnennnnnnnnncnnnnnnnnnnnnnnnee s Nrnnnnnye premises

Private LTE/5G AjAi0F

W Strong data security - Close campus network

No access to private

~

~
~
~
N
~

.~ -+ Server + Software
for private

mobile network l

. Predictive Maintenance
. Optional:

Edge-Cloud . , Fast reaction
) in case of problems

Interaction of

: machines on
campus

g Autonomous to the truck
Easy connection to other networks - on shortest way

% =X DT 5G Campus Solution, Netmanias
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Individuelle Netze fiir g ‘”T*“«-\

Unternehmen

Anbindung an
Ubergreifendes
5G-Netz
Auf Wunsch kénnen auch
oSffentliche 5G-Antennen an

das individuelle Campus-Netz
angeschlossen werden

Redbox mit
I Anbindung an lokale
Rechenzentren

5G Antennen I Anbindung ans Kernnetz

I Mittelstandische

Versorgen Unternehmens-Campus
Unternehmen

mit eigenem 5G-Netz.
Sensible Daten verlassen nicht
das Gelinde.

=3 Al

ME 2 ot A
— =] -rl [ B GroR-Konzerne g’f
ICT BZ9) e
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(02 ket
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Technischer Service

Vodafone-Techniker haben
das Campus-Netz im Blick,
modernisieren die Technik
und beheben Ausfille

) la ‘ e
4 /] « Y3
Daten & Telefonie - =
Mitarbeiter kdnnen telefonieren
& nutzen Daten-Services g 0
auch abseits vom o
Unternehmens-Campus.

Management-Plattform
Unternehmen kénnen
selbstindig Endgerite ans Netz
anschlieffen und

das Netz Gberwachen

= e.GOA Aachen M2|X} 5%
Quelle: Vodafone SG COre and SG NR SOIUtionS ?‘é

¥ =X : Vodafone
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21U A 5G b4 B

Local 5G, £ Local 5G, 0|= CBRS 5G, =, 295, &

et 2| UL Local 5G Fot o (Y E): 3.7-3.8GHz (100MHz)

SX|Z,NEC, FO|E| &2 S 2 56 F0t 5| MH (CHYE): 4.6~4.86 CHY 5! 28.2~29.16H CH0l|A £ 1,100M
> 0|2 3.55GHz~3.7GHz0lA 150MHzE CBRS 5G& &gt A| &

> XM 299 Private 5622 F1E(DIY: Do It Yourself)

Jn ne
M e rh

(]

A
n

Local Spectrum Allocations
(Example: Germany)

Enabler for self-operated
private 5G networks

Nationwide

3.4 GHz 3.7 GHz 3.8 GHz

Similar schemes under discussion in other

countries as well (e.g. UK, Japan, Sweden, US)
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Massive Machine-Type
Communications

Requirements

obal standards
A GLOBAL INITIATIVE

O
)y’ A
Enhanced Mobile
Broadband

/38 N sz

Ultra Reliable & Low
Latency

Project Co-ordination Group (PCG)

TSG RAN

Radio Access Network

RAN WGT1
Radio Layer1spec

I
RAN WG2

Radio Layer2spec
Radio Layer 3RR spec

I
RAN WG3

Lub spec, Lurspec, Lu spec
UTRAN O&M requirements

I
RAN WG4

Radio Performance
Protocol aspects

|
RAN WG5

Moabile Terminal
Conformance Testing

RANWG6

Legacy RAN radio and protocol

TSGSA
Service & System Aspects

SAWGI

Services
I

SAWG2
Architecture
I

SAWG3
Security
|

SAWG4
Codec

I
SAWG5

Telecom Management
|

SAWG6

Mission — critical applications

% X 1 5G =2H|

TSGCT

Core Network & Terminals

CTWG1
MM/CC/SM (lu)

I
CTWG3

Interworking with external networks
|

CTWG4
MAP/GTP/BCH/SS
I

CTWG6

Smart Card Application Aspects

T Z=9| 0lol(Samsung)
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ISO

TC184 SC4

O WG13-Industrialdata: M| ZArH C|O|E| BZE A%|, NE DE, MAMH0|E| BF R,
ZEFEEE

0O WG15-DigitalManufacturing: HESIA| A 2AD2| C|X|Y HSHA2U BEF

TC184 SC5
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