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Unified design for all spectrum types and bands from below 1GHz to mmWave
L. Mamushiane and S. Dlamini, “Leveraging SDN/NFV as key stepping stones to the 5G era in emerging markets,” in 2017 Global Wireless Summit (GWS), 2017, pp. 23-27. C I N L D I
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https://www.qualcomm.com/media/documents/files/qualcomm-5g-vision-presentation.pdf



2il000C

0o0o1l110

00010011010

01010110
L0100010

01000011

o1
oo
ol

DoQ1000100
DD 1

L]

10000100
10010001

0010010

Lol100000

oploo00D10

0110100
0100010
l1olo0000
1010010
0000010
0010100
iloD1000

L0000100

0110000
0010011
ioocoD11
1010110

ooool1001

1100001
1001101
ooi1001
iioo0o1l
0100110
oQo00110
0101100
0010010
iooo01l0

(=]

10011011

2100100
opo00101
0010000
ioQo1l10

olo00100

0010000
0000110
0010011
iooo01l1
1010110

10
o0
11
01
o1
11
o1

o1

10

Qo 11

01
o0

001

10

=0 D o

=00 o

101

01
o1
o1l
oo
o1
o1
oo
o1
10
10
10
oo
10
oo

Q011

01
10
oo
11
11
10
o1
o1
oo
01

(=

oooo

=R -R=N=

« O

=0 D =

=

=R -B=N=

N -N-R-raT

The 5G concept
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Virtualized Resource Sharing

D. Savu and S. Stancu, “Software Defined Networking: technology details and openlab research overview,” presented at the IT Technical Forum, CERN openlab, 14-Feb-2014.
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The 5G concept

e Softwarization : SDN
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P. E. Heegaard, B. E. Helvik, G. Nencioni, and J. Wafler, “Managed Dependability in Interacting Systems,” in Principles of Performance and Reliability Modeling and Evaluation:
Essays in Honor of Kishor Trivedi on his 70th Birthday, L. Fiondella and A. Puliafito, Eds. Cham: Springer International Publishing, 2016, pp. 197-226.
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The 5G concept

e Virtualization: NFV

Typical network appliances NFV-based approach

ualization

Virtualized Resource Sharing

Virtual
appliances

P. E. Heegaard, B. E. Helvik, G. Nencioni, and J. Wafler, “Managed Dependability in Interacting Systems,” in Principles of Performance and Reliability Modeling and Evaluation:
Essays in Honor of Kishor Trivedi on his 70th Birthday, L. Fiondella and A. Puliafito, Eds. Cham: Springer International Publishing, 2016, pp. 197-226.
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 Fiber - Digital BaseBand == Coax cable - RF

A. Checko et al., “Cloud RAN for Mobile Networks - Technology Overview,” IEEE Communications Surveys Tutorials, vol. 17, no. 1, pp. 405-426, Firstquarter 2015.
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The 5G concept
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R. Wang, H. Hu, and X. Yang, “Potentials and Challenges of C-RAN Supporting Multi-RATs Toward 5G Mobile Networks,” IEEE Access, vol. 2, pp. 1187-1195, 2014.
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i H. Zhang et al., “Network Slicing Based 5G and Future Mobile Networks: Mobility, Resource Management, and Challenges,” IEEE Communications Magazine, vol. 55, no. 8, pp. 138-145, Aug. 2017.
R LR F.Z. Yousaf et al., “NFV and SDN - Key Technology Enablers for 5G Networks,” IEEE Journal on Selected Areas in Communications, vol. 35, no. 11, pp. 2468-2478, Nov. 2017.
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“5G Network Slicing - Enabling the Smart Grid.” [Online]. Available: http://www-file.huawei.com/-/media/CORPORATE/PDF/News/5g-network-slicing-enabling-the-smart-grid.pdf
H. V. K. Mendis, P. E. Heegaard, and K. Kralevska, “5G Network Slicing for Smart Distribution Grid Operations,” in CIRED, 2019, p. 5. (SUBMITTED)

CINCLDI



http://www-file.huawei.com/-/media/CORPORATE/PDF/News/5g-network-slicing-enabling-the-smart-grid.pdf

[= 2 = B = O =]
b= CF

=]
O k= D e O
=0 =R = R = = = )
[ = I = I = I

L = I = e e Y U

00 0 O = =

oo

[ = I~

¥
=0 0000

(=B
[= TN U I

=]

[=} =

Lo TR o B o I |

o+=D0OoQ

=

o = O

(=

(=]

(=]

.....

L= =

=

(=N =R= 1= =N = B = B

(=1 =]

a 0

=N = = R = = B -

L=

[ =1 = ]

8]
o

=1 = =

Risk and reliability in complex systems

Consequenses

A More advanced human effort needed

(to prepare for the unknown)
‘ -

Critical events

Move personnel
Increase competence

Introduction of ICT support

2\ Move personnel
Q. Increase competence

]

. Frequent events

After

-
"Probability"
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P. E. Heegaard, B. E. Helvik, G. Nencioni, and J. Wafler, “Managed Dependability in Interacting Systems,” in Principles of Performance and Reliability Modeling and Evaluation: Essays in
Honor of Kishor Trivedi on his 70th Birthday, L. Fiondella and A. Puliafito, Eds. Cham: Springer International Publishing, 2016, pp. 197-226.
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