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I AZIQ@T 5G perspective : innovation and
efficiency (1

 The access in fiber (FTTH, FTTC, FTTB)
offers different development capabilities :

* Today 10 Ghit/s with GPON, in the next 5
years capabilities around 100 Gbit/s with
colour multiplexing

« 2025 : capability around Thit/s
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I AZIQ@T 5G perspective : innovation and
efficiency (2

* LTE today : 100MBIt/s with 20 MHz
spectrum

* LTE-A with 1 Gbit/s using 80 MHtz
Spectrum

* 5G up to 10-100GBiIt/s with hundred of
MHtz Spectrum

* In order to offer such a spectrum capability
the need to use high frequencies of radio
spectrum : 20-40-80 GHtz
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X
IAI Gl 56 features & requirements (1)

Small cell , 50-100 mt of coverage at very high frequency
In order to offer capacity from 10Gbit/s to Thit/s

Network function virtualization : HW standard on network
POP and Data Centers according to three different
typologies : server, switching, storage

SW of function control is allocated on cloud according to
virtual machines principle, the Virtualized Network
Functions

Complete centralization of control of network resources,
centralization of routing functions, end-to-end routing per
transaction
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I@l Eill 5G features & requirements (2)

Strong innovation in transport services offered to end-
users, SME, Public Administration

5G architecture really similar to 4G one except for the
extensive usage of network virtualization systems

5G infrastructures offer big efficiency and effectveness in
terms of handling and maintenance costs, time of service
creation, flexibility in HW using

Diffusion and distribution of cloud technologies allows
scalability and agility in service creation and handling
functions

Cloud Radio Access Network (Fronthauling) as
virtualization technology of Radio Base Station

21 maggio 20109 marzo 2010 21 maggio 2010 5



X
IAI Efl} 56 features & requirements (3)

 Cloud Radio Access Network (Fronthauling) as
virtualization technology of Radio Base Station

* Most of HW and SW functions responsible for radio
signal elaboration are co-located and centralized for a
large numbers of BSs (100, 1000...)

« Strong saving of costs due to the sharing of elaboration
and flexibility on elaborating heterogeneus radio signal
(WIiFI, LTE, 5G) on call basis
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 On 2020 50 BIL connected “smart objects”, in houses,
buildings, cities

« Massive IOT : applications with low cost, low consume,
low communication capability, large numer of connected
devices. Sectors : logistic, Transport, Environment,
Smart Houses, Smart Cities, Agriculture

* Mission critical 10T : applications wich require very
high reliability, low latency, high capability. Special
sectors : Automotive, Energy (Smart Grid), E-Health,
Security, Augmented reality, Manufacturing Automation
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NG s and 0T (2)

 Vision for the development of a new generation of
cellular networks based on 5G abling to create efficiency
In generation of three different typologies of traffic :

— Enhanced multimedia broadband, very high througput services,
for video applications and augmented reality

— Massive Machine Type Communications, low energy services,
|OT for sensors with long life battery

— Ultra Reliable Low Latency Communications, low latency
services, high reliability, IOT mission critical services
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IAZIQ@T 5G vision (1)

* Moreover 5G systems will be based on
— Full virtualization of network functions
— Usage of small cells for the management of hetereogeneous networks
— Usage of multiple radio interface
— Usage of radio spectrum with millimetric waves
« 5Gvision as a mobile platform for implementing vertical markets

enabled by 10T, each of them with different requirements in terms of
broadband capability, latency, reability, ....

— Transport & Automotive
— Manufacturing & Industry
— Energy

— Media & Entertainment
— Health
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IAZIQ@T 5G vision (2)

Each vertical market can require the implementation of different 5G
typologies of services .

For example Industrial IOT & Industrial 4.0 require the following
services :

 Enhanced Multimedia Broadband (usage of augmented reality in teh
iIndustry)

« Massive machine Type Communications (sensors in industrial
machines for preventive maintenance)

« Ultra Reliable Low Latency Communications (control of robot in
iIndustrial machines
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7)
IAI@T 5G Network Slicing

Different vertical markets management

Network resources splitted in :

storage node & cloud computing

*switching nodes

saccess nodes and transmission links

*Terminals, devices, sensors, smartphone, connected cars, robot

Network slicing concept implies different applications in the context of
5G systems with particular reference to convergence between fixed
end-users and mobility ones, both connected via radio to 5G.

Innovative features of completely virtualized 5G network bring to the
implementation of “company networks”, both fixed and mobile, wich
look like very much to Virtual Private Networks, with routing modalities
and transmission handling selected “per typology of the market” and

!ointly Implemented between carriers and companies
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IAI@T 5G Network Slicing model

Multi segment :

* Health

 Energy

 Media 5G network slicing as an efficient instrument
« Automotive to guarantee quality features of the network
« Factories slices related to the generic access of

end-users to Internet
Multi service
» Slice for Ultra High Speed Data
» Slice for Ultra Reliable, Low Latency
» Slice for Massive Machine Type Connections

Common fixed-mobile convergent network
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INIEi 5C Freauency Spectum and field
test in Italy (1

* 5G Frequency Spectrum has been chosen by European Union in
order to be used by enabled subjects within most of the member
countries

« 700 MHz
« 3.4-3.8 GHz
« 24-28 GHz with spectrum availability of around 1GHz

Field trial right assigned by Ministry (free of charge) to three different
subjects :

 Vodafone Italy in Milano
 Wind-Tre-Open Fiber in Prato (Tuscany) & L’Aquila

 Telecom ltalia- Fastweb-Huawel Technologies in Bari and
Matera

21 21 maggio 2010 13



) :
IAI@T 5G Frequency Spectum and field

test in Italy (2

21

Field tests can last up to 2020. Operator can test the infrastructure,
the new network model, virtualization functions and offer to “friend
end-users” bundles of innovative services

Frequency spectrum (100 MHz contiguos) free of charge assigned
to these subjects in the frequency band 3.6-3.8.

Final frequency spectrum is planned to be assigned in 2020 in order
to allow operators to start the 5G commercial service

700 MHtz “special frequency band” will be free up from broadcaster
trafic (TV) on 2022
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hank you very much!!

Andrea Penza
andrea.penza@societyaict.it
andrea.penza@intratel.it
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