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ASTRI develops technological infrastructure and platform for wide-ranging applications like public safety and smart cities. We provide
licensable software technologies for network equipment or solution providers, enabling them to develop and integrate networking
solutions, and to build reliable 4G/5G applications.
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. 4G/5G core network elements (EPC,
tqjj ¢ CSGN) - distributed or centralised
ZS ¢ architecture for private or public

= *  network deployment

¢ Multi-Access/Mobile Edge Computing
. (MEC) - for platform and

. latency/throughput demanding

* application development

. Cloud Networking Platform and

: Technologies - optimised, high

. performance platform for hosting virtual

. network functions and applications with
orchestration capabilities.

Networking protocol stacks - for virtual
. network functions development.
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Edge Cloud/Multi-Access Edge Computing (MEC)
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Enabling low latency, bandwidth demanding, manageable MEC applications

A

\ 4
Virtual Switch V Transparent Mode

MEC
APPLICATIONS

V Automated Application
Deployment

V Application-defined
Service Topology

UEGTPUto EPC

MEC Data Plane

UE GTP-U decap rule

ASTRI MEC Platform

Core Network Cloud & NFV
D gl BBRERBEDEERE(NFY)

LTE VIRTUAL NETWORK FUNCTIONS (VNFS) LTE E#E4845IhaeE

Building Smart Cities with NSTRI
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@ Networking software @ Baseband solution
5G and other emerging @ :

WiFi / Small cell

IPSec Security Gateway VNF LTE Virtual EPC

CORE TECHNOLOGIES #2033 #if

Performance MultiCore Networking protocol

stack enabling high performance
VNF development. Supporting x86
and DPDK.

loT Management Platform

FastGate
Ability to support multiple Networking
network slices (mobile Stack
broadband, high reliable/low
latency, NB-loT slices).

Enabling multi services and
SEVACES  appiications.
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Supporting deployment of
separate Control Plane and
User Plane for greater flexibility
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3rd party application systems
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NFV/SDN Platform & Cloud Networking
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End-to-End Internet-of-Vehicles (loV) Management Solution
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NFV and Service
Function Chaining

Multi-Site Cloud
Networking

Container Based
Deployment

Advanced
Features

High Performance
Oriented

loV Management and Database Core Network Web-based User Interface

:

Platform built-in Adoption of Docker Software-defined High performance and Supporting Multi-Access

virtualised networking technology for platform intra-/inter=site cloud commercial-ready technologies, High

functions including NAT, deployment and networking through virtualised network Availability (HA) and

LB, FW, TCP services/applications distributed infrastructure and virtual  more. Network visibility

Optimization, VPN and provisioning. layer-2/layer-3 and network functions built and automated trouble- ‘ «----- ‘ - - ‘ .- ‘

DNS Services. Service virtual edge gateways. using ASTRI FastGate, shooting designed A

Function Chaining (SFC) open-source DPDK and specifically for Edge ; Gateway on ;

fully integrated to provide VPP. Cloud Platform. V2l via Edge Gateway Roadside Units V2l via Edge Gateway

flexible service insertion.
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& Management and Orchestration
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s Mobile Edge Orchestrator

FastCloud Network Orchestrator

Manage virtual resources. NFV network
deployment for LTE Core Network, small
cell network, MEC in an intuitive and
automated manner.

Scalable Architecture,
Open & Extensible
Platform

Vehicle-to-Everything
(V2X) communications

In-Car & Edge
Gateway
Software

loV Management
& Applications
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FastCloud MEC Orchestrator

Manage MEC applications: definitions,
deployments, rules and traffics.
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S D2D/v2X Terminal Solutions C-RAN ARCHITECTURE AND FUNCTION SPLIT
® Intel / NXP chipset © NXP B4420/ B4860 MTC/loT Terminal Solutions
° S)_Istem capacity enhangem_ent ® Large coverage and more users VM Live Migration based on Traffic Loading RAN Function Split Options
with dynamic cell coordination ®
o 96+cells LTE&LTEFA TR e seessseccaanee o
o 3600+ connected users ©® 3sectors LTE Cat.4 Terminal SoC and
. ©® 1200+ connected users per sector SDR Terminal Solutions
© Inter<cell coordination Mi M o 8Txant
® CoMP, Cell virtualization, elCIC, icro / Macro '
. ® 4Rxant
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® Self-Organized Networking

@ Rank #1in China Mobile Next Generation Network
(CMCC) tender list in 2015

® 64 RRUs per cell
® PoE support

Femto Cell

® picoChip SoC ; .
® First Femto solution ) Virtuzﬁzlisltion Néggée ‘ Multi—RAj
ASTRI LTE PHY \ Computing Aggregation :
developed since 2008 ) .
y OpensStack Network Commercial
--------------------------------------------------------------------------------------------------------------------------------------- Slicing 5G Network
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® NXP BSC9131/BSC9132 SoC : ® NXPB4420/B4860 SoC ! IPportfolios '
©® Simple deployment and cost efficient : ® Large coverage and multi-sectors . . .
® Rank #1 in China Mobile (CMCC) small cell tender 2015 : ® Complete system level model PDCP Split MAC/PHY Split Lower PHY Split
© Complete system level model ® Passed LTE-Metro test Remote
© TD-LTE and FDD LTE : ® TD-LTE and FDD LTE B5G research Radio Units
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Patents and Innovation Disclosure with
Tier 1 Vendors

® > 20 patents filed on 5G technologies SGTechnical Reports T T

® |EEE paper on coherent JT/JR 5G-RAN Virtualisation enabled by ASTRI and Intel
Patent assignment with Tier 1 vendor ® Studies on Massive MIMO, D2D/V2X
and LAA/LWA Features C-RAN BBU pool Reference Design
® Ultra-Dense Network: A Paradigm
Shift for Network Deployment :
© SDR reference design Platform . Telecom (Artesyn) / Server (x86) / SoC (NXP)
e RelL12Cat0 o U I e e
© Rel13CatM e R R O
® Rel. 13/14 NBHoT .
Knowledge oot IR LAY
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° idedin _ o Activities o N« LTI TR TTTPPEPRP D RGAALRRIIEE :
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° .
: l\;z;e(r Dlscover)f _ ® Accepted contribution on feCoMP SI ) ) 5G Ultra-Dense : @ Flexible RAN function split
Communications technical report Technology C-RAN Virtual cell in MWC 2017 Network (UDN) . ® Mobility Tracking with UE content sharing
Demos ® Virtual cell CRAN solution :  ® Joint transmission and Joint reception INTEL AND ASTRI*
©® CoherentJT/JRprototype e e teeeseaceseacatteeteneeatnenttaetenttsenenens HELP MOBILE NETWORK
Network Function : @ OpenStack orchestration and Live migration OPERATORS SUPPORT
° Wg’t']d 1;] TP-EI)-(TE 52%01 gemonstrated SDR UE demo in MWC 2017 Virtualization . ® High availability (HA) SMALL CELL NETWORKS
In Shanghai Expo © TD-LTE Open Air Interface (OAl) SDR UE . @ Multiaccess Edge Computing (MEC
® SoC, FPGA or SDR reference design P (A1 U|-agempu|ng( ..... )

® Expandable with roadmap for 5G RRH interface : Gigabit Ethernet / CPRI
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ASTRI develops technological infrastructure and platform for wide-ranging applications like public safety and smart cities. We provide
licensable software technologies for network equipment or solution providers, enabling them to develop and integrate networking
solutions, and to build reliable 4G/5G applications.

4G/5G SDN/NFV Technologies and Solutions
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. Cloud Networking Platform and
: Technologies - optimised, high
. performance platform for hosting virtual
. network functions and applications with
orchestration capabilities.

4G/5G core network elements (EPC,
C-SGN) - distributed or centralised
architecture for private or public
network deployment

¢ Multi-Access/Mobile Edge Computing
¢ (MEC) - for platform and

. latency/throughput demanding

* application development

i Networking protocol stacks - for virtual
. network functions development.
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Edge Cloud/Multi-Access Edge Computing (MEC)
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Enabling low latency, bandwidth demanding, manageable MEC applications

MEC Video Analytics

Augment Reality (AR)

Transparent Mode

Automated Application
Deployment

Application-defined
Service Topology

UE GTPUto EPC
MEC Data Plane

UE GTP-U decap rule

ASTRI MEC Platform

Commercial LTE eNB Solutions
BALTE eNBRF X

£

Intel / NXP chipset

! © NXP B4420/B4860
@ System capgamty"enhan(_:em_ent ® Large coverage and more users
with dynamic cell coordination o LTE&LTEA
® 96+cells
® 3sectors
® 3600+ connected users
e ® 1200+ connected users per sector
© Inter-cell coordination Micro / M e 8Txant
© CoMP, Cell virtualization, eICIC, icro /- Vacro '
o SON.Dual ctivi ® 4Rxant.
, Dual connectivity o eMBMS
DAS Small Cell
® NXPBSC9132
® Simple and Cost efficient cell
coverage extension Small Cell ® NXPBSC9131/BSC9132

® Self-Organized Networking

@ Rank #1 in China Mobile
(CMCC) tender list in 2015

® 64 RRUs per cell
® PoE support

Femto Cell

® picoChip SoC
® First Femto solution

ASTRI LTE PHY
developed since 2008

© NXPBSC9131/BSC9132 SoC : ® NXP B4420/B4860 SoC

@ Simple deployment and cost efficient ® Large coverage and multi-sectors
® Rank #1 in China Mobile (CMCC) small cell tender 2015 ® Complete system level model

® Complete system level model ® Passed LTE-Metro test

© TD-LTE and FDD LTE : ® TD-LTE and FDD LTE

Commercial LTE Terminal Solutions
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SDR reference design
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® SDR reference design
® PC5 Sidedink

® Direct Communications
® User Discovery

® V2X Communications

® World 1st TD-LTE SoC demonstrated
in Shanghai Expo 2010

® SoC, FPGA or SDR reference design
® Expandable with roadmap for 5G

Core Network Cloud & NFV
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LTE VIRTUAL NETWORK FUNCTIONS (VNFS) LTE E# 4 45Ihee
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IPSec Security Gateway VNF LTE Virtual EPC

MultiCore Networking protocol
stack enabling high performance
VNF development. Supporting x86

N and DPDK.

Networking
Stack

Ability to support multiple
network slices (mobile
broadband, high reliable/low
latency, NB-oT slices).
Enabling multi services and
applications.

Supporting deployment of
separate Control Plane and
User Plane for greater flexibility
and scalability.

High Availability

Control Plane/
User Plane

Network
Slicing

O . . Separation
tm In-house Virtualised CUPS
fan;an Network ( )

NFV/SDN Platform & Cloud Networking
NFV/ SDN F& K EiniHE

NFV and Service
Function Chaining

Multi-Site Cloud
Networking

Container Based High Performance Advanced

Oriented

Deployment Features
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Platform built-in Adoption of Docker Software-defined High performance and Supporting Multi-Access
virtualised networking technology for platform intra-/inter-site cloud commercial-ready technologies, High
functions including NAT, deployment and networking through virtualised network Availability (HA) and

LB, FW, TCP services/applications distributed infrastructure and virtual  more. Network visibility
Optimization, VPN and provisioning. layer-2/layer-3 and network functions built and automated trouble-
DNS Services. Service virtual edge gateways. using ASTRI FastGate, shooting designed

Function Chaining (SFC)
fully integrated to provide
flexible service insertion.

open-source DPDK and
VPP.

specifically for Edge
Cloud Platform.

& Management and Orchestration
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st Mobile Edge Orchestrator

FastCloud Network Orchestrator

Manage virtual resources. NFV network
deployment for LTE Core Network, small
cell network, MEC in an intuitive and
automated manner.

FastCloud MEC Orchestrator

Manage MEC applications: definitions,
deployments, rules and traffics.
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MTC/loT Terminal Solutions

LTE Cat.4 Terminal SoC and
SDR Terminal Solutions

by 5G Radio Access Technologies
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Next Generation Network

_ BBU 'Vég"é'ée Multi-RAT
Virtualization Computing Aggregation
Network % Commercial
OpenStack Slicing } IIE 5G Network
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IP portfolios

B5G research

® Innovation

o Standardisation

o Knowledge Sharing
® Technology Demos

| D2D / eV2X

5G Research

Patents and Innovation Disclosure with
Tier 1 Vendors

® > 20 patents filed on 5G technologies 5G Technical Reports

® |EEE paper on coherent JT/JR

®  Studies on Massive MIMO, D2D/V2X
and LAA/LWA

® Ultra-Dense Network: A Paradigm

Shift for Network Deployment

Patent assignment with Tier 1 vendor

Knowledge

Standardisation Sharing

Activities

3GPP
® >20 co-ssigned contributions
® Measurements for JT/JR

® Accepted contribution on feCoMP SI

technical report C-RAN Virtual cell in MWC 2017

© Virtual cell C-RAN solution
©® Coherent JT/JR prototype

Technology
Demos

SDR UE demo in MWC 2017
© TD-LTE Open Air Interface (OAl) SDR UE
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Building Smart Cities with NSTRI

Next Generation
Network Technologies
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@ Networking software @ Baseband solution
5G and other emerging @ :

WiFi / Small cell

loT Management Platform

D2D Communication
& 5G Technology

Mobile network Core network
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End-to-End Internet-of-Vehicles (loV) Management Solution
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3rd party application systems loV Management and Database Core Network Web-based User Interface
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In-Car & Edge
Gateway
Software

Scalable Architecture,

Vehicle-to-Everything —~
(V2X) communications [EK-3="
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loV Management

Open & Extensible & Applications

Platform
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Commercial 4G/5G C-RAN Solutions
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C-RAN ARCHITECTURE AND FUNCTION SPLIT

VM Live Migration based on Traffic Loading

%

RAN Function Split Options

Baseband
Unit Pool :
RLC
RF RF
o & 3¥
‘ ‘ Front-haul PDCP Split MAC/PHY Split Lower PHY Split
Remote - _
Radio Units ¥ U Ny
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Multi-cells Coordination

5G-RAN Virtualisation enabled by ASTRI and Intel

Features C-RAN BBU pool Reference Design

Platform Telecom (Artesyn) / Server (x86) / SoC (NXP)

Standard 3GPP Rel9 to Rell5 (5G)

Bandwidth 1.4/3/5/10/15/20 MHz, CA

No. of Cells Up to 96 TD-LTE and LTE FDD cells

No. of users 1200+ connected users per cells 's"nﬁn:mrk e

5G Ultra-Dense : @ Flexible RAN function split

Network (UDN) : @ Mobility Tracking with UE content sharing

® Joint transmission and Joint reception INTEL AND ASTRI* =)

................. HELP MOBILE NETWORK o

N_etwo_rk F_unctlon ¢ ® OpenStack orchestration and Live migration OPERATORS SUPPORT

Virtualization . @ High availability (HA) SMALL CELL NETWORKS ’\ST"J/g

® Multi-access Edge Computing (MEC)

RRH interface Gigabit Ethernet / CPRI




