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3GPP e sua organizzazione



3GPP e sua organizzazione

ÅCosa è il 3GPP ?
Å3GPP, 3rd Generation Partnership Project è una collaborazione industriale che gestisce gli standard per i 

sistemi di comunicazioni mobili attuali e futuri.
Å Inizialmenteincentratosullatecnologia3G UMTS
ÅSin dal momentodellasuanascitail 3GPP siè ancheoccupatodel GSM cosicome del 4G LTE, e oradel 5G.

ÅObiettivo del 3GPP
Å Il 3GPP, gestisce una varietà di standard ed essenzialmente si occupa degli standard emersi da GSM e UMTS. Questi 

includono:
Å GSM e tecnologie2G / 2.5G inclusiGPRS e EDGE.
Å UMTS e gli standard 3G inclusolo HSPA
Å LTE e tutti gli standard 4G
Å [ΩŜǾƻƭǳȊƛƻƴŜdel IP Multimedia Subsystem (IMS) sviluppatoin modo indipendentedallarete di accesso
Å 5G standard

Å3GPP location
Å 3GPP ŝ ƭŀ ΨΩǎƻƳƳŀΩΩ Řƛ ǳƴ ƎǊŀƴ ƴǳƳŜǊƻ Řƛ ƻǊƎŀƴƛȊȊŀȊƛƻƴƛΣ Ƙŀ ǳƴŀ ǎŜŘŜ ŎŜƴǘǊŀƭŜ Ŝ ǳƴƻ ǎǘŀŦŦ ǇŜǊƳŀƴŜƴǘŜΦ
Å Il team di supporto 3GPP, noto come Mobile CompetenceCenter, si trova presso gli uffici dell'EuropeanTelecommunications

Standards Institute, ETSI, a Sophia-Antipolis, vicino a Nizza, nel sud della Francia.

ÅAll'inizio, 3GPP era incentrato sull'Europa, ma nel corso degli anni 3GPP è cresciuto anche a livello internazionale ed è ora
riconosciuto come l'ente principale per lo sviluppo di ulteriori standard di telecomunicazioni mobili, come dimostrato dal 
fatto che è responsabile dello Standard 5G.



tŀǊǘƴŜǊ ŘŜƭƭΩƻǊƎŀƴƛȊȊŀȊƛƻƴŜ оDtt

ÅSonoistituzionioperantia livello
regionalee provenientida tutto il 
mondo.

ÅObiettivi:
Ådefinire la politica e la strategia 

generale del 3GPP, nonché 
intraprendere una serie di altri compiti 
specifici.

ÅLista dei partner del 3GPP

3GPP Organizational Partners 
  

Organization Originating region  

ARIB  Association of Radio Industries and Businesses Japan 

ATIS  Alliance for Telecommunications Industry Solutions USA 

CCSA  China Communications Standards Association China 

ETSI  European Telecommunications Standards Institute Europe 

TSDI  Telecommunications Standards Development Society India India 

TTA  Telecommunications Technology Association Korea 

TTC  Telecommunication Technology Committee Japan 

 



wŀǇǇǊŜǎŜƴǘŀƴǘƛ ŘŜƭ ƳŜǊŎŀǘƻ ŀƭƭΩƛƴǘŜǊƴƻ ŘŜƭ 
3GPP
ÅNel 3GPP sono inclusi partner che rappresentano il 

mercato; essi possono essere invitati dai partner 
organizzativi e prendere parte alle attività 3GPP.

ÅObiettivi: forniscono un prezioso supporto su 
ƴǳƳŜǊƻǎŜ ǘŜƳŀǘƛŎƘŜ ǘǊŀ Ŏǳƛ ƭΩƻǊƛŜƴǘŀƳŜƴǘƻ ŘŜƭ 
mercato sui requisiti per gli attuali e per i nuovi 
sistemi radiomobili
ÅLa valutazione dei requisiti è importante per lo sviluppo di 

un nuovo standard come il 5G; tenere conto delle richieste 
del mercato è importante per la  funzione del 3GPP.

ÅI partner in rappresentanza del mercato non hanno la 
capacità ne l'autoritàper definire o pubblicare standard 
nell'ambito del 3GPP.

Å[ΩŜƭŜƴŎƻdei Market Representation Partners nel 3GPP è 
indicatoa lato

3GPP Market Representation Partners 

  

Organization 

IMS Forum 

TD-Forum 

GSA 

GSM Association 

IPV6 Forum 

UMTS Forum 

4G Americas 

TD SCDMA Industry Alliance 

InfoCommunication Union 

Small Cell Forum (formerly Femto Forum) 

CDMA Development Group 

Cellular Operators Association of India (COAI) 

Next Generation Mobile Networks (NGMN) 

TETRA and Critical Communications Association (TCCA) 

 

Inoltre per rappresentare gli interessi dell'industria e di tutti coloro che sviluppano gli standard di comunicazione mobile,il 3GPP ha collegamenti 
con molte manifatturiere operanti nel settore delle telecomunicazioni. In generale, il 3GPP opera ascoltando anche le principali organizzazioni del 

settore, nonché le principali aziende che sviluppano la tecnologia e, non da ultimi, associazioni che rappresentano gli utenti.



Modalità di lavoro del 3GPP

ÅThe work carried out by 3GPPis undertakenin
various TechnicalSpecificationsGroups, (TSGs)
andWorkingGroups, (WGs)insidethe TSGs.

ÅObjectives: the work undertakenby 3GPPin
updating and maintaining the standards for
existingtechnologiesaswell asintroducing new
technologies is undertaken by Technical
SpecificationsGroups,TSGsandunder theseare
WorkingGroups,WGs.

Å In total there are four 3GPP Technical
SpecificationsGroups, or TSGs,each of which
consistsof multiple WorkingGroups,WGs.

ÅEach 3GPP Technical Specification Group is
structured with a hierarchy to enable it to
function in anorganisedfashion.

3GPP Technical Specification Groups and Working Groups 
  

Project Co-ordination Group (PCG)  

TSG GERAN ** 
GSM EDGE Radio 
Access Network  

TSG RAN  
Radio Access Network  

TSG SA  
Service & Systems 

Aspects  

TSG CT  
Core Network & 

Terminals  

GERAN WG1 ** 
Radio Aspects 

RAN WG1 
Radio Layer 1  

SA WG1 
Services  

CT WG1 
MM/CC/SM (lu)  

GERAN WG2 ** 
Protocol Aspects  

RAN WG2 
Radio Layer 2 spec 

Radio Layer 3 RR spec  

SA WG2 
Architecture  

CT WG3 
Interworking with 
external networks  

GERAN WG3 ** 
Terminal testing 

RAN WG3 
Iu spec, Iub spec, Iur spec, 
UTRAN O&M requirements  

SA WG3 
Security  

CT WG4 
MAP/GTP/BCH/SS  

   
RAN WG4 

Radio performance, protocol 
aspects  

SA WG4 
Codec  

CT WG6 
Smart card application 

elements  

   
RAN WG5 

Mobile terminal conformance 
testing  

SA WG5 
Telecom 

management  
   

   

RAN WG6 
Legacy RAN radio and protocol / 

GSM EDGE Radio Access 
Network  

SA WG6 
Mission critical 

applications  

 

 



3GPP: gruppi di lavoro per la definizione delle 
specifiche tecniche (TSG)
ÅProject Co-ordination Group, PCG

ÅThe 3GPP Project Coordination Group is the body that oversees the work of the 3GPP Technical Specifications 
Groups and the Working Groups.

ÅThe Project Coordination Group meets formally every six months. In these meetings it undertakes a number 
of functions including: 
Å final adoption of 3GPP Technical Specification Group work items, 

Å ratification of election results; 

Å ratification of the 3GPP resources.

ÅThe PCG manages the various Specifications Group areas.

ÅTechnical Specification Groups
ÅTSG RAN

Å The RAN or Radio Access Network specifications groups are known as TSG RAN. This is split into six working groups: RAN WG1 
to RAN WG6 (shortened to just RAN1 to RAN6)

Å The TSG RAN is responsible for the definition of the functions, requirements and interfaces associated with the radio access 
network, i.e. UTRA / E-UTRA in both FDD and TDD modes.

Å TSG RAN encompasses both user equipment and base station functionality addressing areas including radio performance, 
physical layer, layer 2 and layer 3 RR specification in UTRAN/E-UTRAN; specification of the access network interfaces (Iu, Iub, 
Iur, S1 and X2); definition of the O&M requirements in UTRAN/E-UTRAN.

Å TSG RAN also addresses the conformance testing of both the UE and the Base Stations to ensure complete interoperability 
regardless of the manufacturer / designer of the equipment.



3GPP: i gruppi di lavoro per le specifiche 
tecniche (TSG) (cont.)
ÅTSG SA

Å The Service and System Aspects Working Group is known as TSG SA.TSG SA is responsible for the overall architecture and 
service capabilities of systems based on 3GPP specifications and, as such, has a responsibility for cross TSG coordination.

Å There are six working groups known as SA WG1 to SA WG6. Again these are often referred to as just SA1 to SA6.
ÅEach working group is responsible for a different area of the services and systems: SA1 - Services; SA2 - Architecture; SA3 -

Security; SA4 - Codec; SA5 - Telecom management; and SA6 - Mission critical applications.

ÅTSG CT
Å The TSG CT is the working group that addresses the Core Network and Terminals.
Å In this role it is responsible for specifying terminal interfaces (logical and physical), terminal capabilities (such as execution 

environments) and the Core network part of 3GPP systems.

ÅTSG GERAN
Å The TSG GERAN assesses the legacy requirements for the GSM / EDGE networks that are still active. As GSM has been 

particularly successful since its introduction in the early 1990s, it has been necessary to retain the TSG GERAN. 
Å TSG GERAN is responsible for the specification of the Radio Access part of GSM/EDGE

ÅSince 3GPP has an organisedset of TSGs and WGs with defined roles, it is possible for the different areas 
to work separately and undertake the work without fear of overlap. 

ÅNeedless to say there is a lot of cooperation and coordination still required between the different TSGs 
and WGs.



Documenti 3GPP: tipo e numerazione
Å All 3GPP specifications have a specification number consisting of 4 or 5 digits. (e.g. 09.02 or 29.002). 

Å The first two digits define the series, followed by 2 further digits for the 01 to 13 series or 3 further 
digits for the 21 to 55 series. The full title, specification number and latest version number for every 
specification can be found in the current status list. 

Å Si distingue in  "Type" indicatesTechnical Specification(TS) or Technical Report (TR). 

Å Technical Reports are of two classes: 
Å Those intended to be transposed and issued by the Organizational Partners as their own 

publications; 
Å Those not intended for publication but which are simply 3GPP internal working documents 

Å The first category have numbers of the form: xx.9xx, the second category have numbers of the form: xx.8xx (feasibility 
study reports, etc) or, more rarely, 30.xxx / 50.xxx (planning and scheduling)
Å For some spec series, the stock of xx.8xx TRs has been exhausted, and in these cases, further internal TRs are allocated xx.7xx numbers. 

Å The 3GPP Specifications are stored on the file server as zipped MS-Word files. The filenames have the following 
structure:

SM[-P[-Q]]-V.zip
Å The character fields have the following significance

Å S = series number - 2 characters (see the table)

Å M = mantissa (the part of the spec number after the series number) - 2 or 3 characters (see above)

Å P = optional part number - 1 or 2 digits if present

Å Q = optional sub-part number - 1 or 2 digits if present

Å V = version number, without separating dots - 3 digits (6 digits when any component of the three-digit range has been 
exhausted)

Å So for example:
Å 21900-320.zip is 3GPP TR 21.900 version 3.2.0

Å 0408-6g0.zip is 3GPP TS 04.08 version 6.16.0

Å 32111-4-410 is 3GPP TS 32.111 part 4 version 4.1.0

Å 29998-04-1-100 is 3GPP TS 29.998 part 4 sub-part 1 version 1.0.0

Å 29898-133601 is 3GPP TR 29.898 version 13.36.1

Subject of specification series 
3G and beyond / 
GSM (R99 and 

later) 

GSM only 
(Rel-4 and 

later) 

GSM only 
(before Rel-4) 

General information (long defunct)     00 series 

Requirements 21 series 41 series 01 series 

Service aspects ("stage 1") 22 series 42 series 02 series 

Technical realization ("stage 2") 23 series 43 series 03 series 

Signalling protocols ("stage 3") - user 
equipment to network 

24 series 44 series 04 series 

Radio aspects 25 series 45 series 05 series 

CODECs 26 series 46 series 06 series 

Data 27 series 
47 series 
(none exists) 

07 series 

Signalling protocols ("stage 3") -(RSS-CN) and 
OAM&P and Charging (overflow from 32.- 
range) 

28 series 48 series 08 series 

Signalling protocols ("stage 3") - intra-fixed-
network 

29 series 49 series 09 series 

Programme management 30 series 50 series 10 series 

Subscriber Identity Module (SIM / USIM), IC 
Cards. Test specs. 

31 series 51 series 11 series 

OAM&P and Charging 32 series 52 series 12 series 

Access requirements and test specifications   13 series (1) 13 series (1) 

Security aspects 33 series (2) (2) 

UE and (U)SIM test specifications 34 series (2) 11 series 

Security algorithms (3) 35 series 55 series (4) 

LTE (Evolved UTRA), LTE-Advanced, LTE-
Advanced Pro radio technology 

36 series - - 

Multiple radio access technology aspects 37 series - - 

Radio technology beyond LTE 38 series - - 

 



Specifiche rilasciate dal 3GPP: le release
Å The 3GPP standards undergo continuous change. To ensure that there is an 

organisedrelease of new functionality, new releases of the standards occur 
at planned times.

Å For the new 3GPP releases, there is a schedule of releases which contained 
set introductions of new functionality and this represents the work of the 
various Technical Specifications Groups and Working Groups.

Å The first 3GPP releases were termed Phase 1 and Phase 2. After this the 
releases were given the year of the anticipated releases, but after Release 99, 
they reverted to specific release numbers. Release 4 was also known as 3GPP 
Release 2000.

Å 3GPP Release topics
Å 3GPP Phase 1 reflected the first introduction of GSM. Work on GSM was the main 

focus through until Release 98.

Å 3GPP Release 99 was the first release of the UMTS / WCDMA standard, and work on 
this proceeded with the introduction of HSDPA, the HSUPA to form HSPA.

Å 3GPP Release 8 saw the first introduction of LTE and this was steadily updated with 
enhancements of LTE with LTE-A and improvements to many areas.

Å Moving on, 3GPP Release 14, Release 15, and Release 16 will include the 5G 
technologies. Initially 3GPP Release 14 will include elements that build towards 5G, 
the next two including the actual specifications for it.

Å 3GPP Release schedule and summary
Å The table gives the approximate dates and some of the salient features of the 

different 3GPP Releases for their standards.

3GPP Releases 
  

3GPP Release  Release date  Details  

Phase 1  1992  Basic GSM  

Phase 2  1995  GSM features including EFR Codec  

Release 96  Q1 1997  GSM Updates, 14.4 kbps user data  

Release 97  Q1 1998  GSM additional features, GPRS  

Release 98  Q1 1999  GSM additional features, GPRS for PCS 1900, AMR, EDGE  

Release 99  Q1 2000  3G UMTS incorporating WCDMA radio access  

Release 4  Q2 2001  UMTS all-IP Core Network  

Release 5  Q1 2002  IMS and HSDPA  

Release 6  Q4 2004  
HSUPA, MBMS, IMS enhancements, Push to Talk over Cellular, 
operation with WLAN  

Release 7  Q4 2007  
Improvements in QoS & latency, VoIP, HSPA+, NFC integration, 
EDGE Evolution  

Release 8  Q4 2008  Introduction of LTE, SAE, OFDMA, MIMO, Dual Cell HSDPA  

Release 9  Q4 2009  
WiMAX / LTE / UMTS interoperability, Dual Cell HSDPA with MIMO, 
Dual Cell HSUPA, LTE HeNB  

Release 10  Q1 2011  
LTE-Advanced, Backwards compatibility with Release 8 (LTE), Multi-
Cell HSDPA  

Release 11  Q3 2012  
Heterogeneous networks (HetNet), Coordinated Multipoint 
(CoMP), In device Coexistence (IDC), Advanced IP interconnection 
of Services,  

Release 12  March 2015  

Enhanced Small Cells operation, Carrier Aggregation (2 uplink 
carriers, 3 downlink carriers, FDD/TDD carrier aggregation), MIMO 
(3D channel modelling, elevation beamforming, massive MIMO), 
MTC - UE Cat 0 introduced, D2D communication, eMBMS 
enhancements.  

Release 13  Q1 2016  
LTE-U / LTE-LAA, LTE-M, Elevation beamforming / Full Dimension 
MIMO, Indoor positioning, LTE-M Cat 1.4MHz & Cat 200kHz 
introduced  

Release 14  Mid 2017  Elements on road to 5G  

Release 15  End 2018  5G Phase 1 specification  

Release 16  2020  5G Phase 2 specification  

Release 17  ~Sept 2021   

 

Note: each release updates all the 3GPP standards - even the GSM standards are being 
updated in the various 3GPP Releases. The 3GPP standards and specifications cover all 

aspects of the cellular / mobile communications systems from the radio access 
network to the network, billing, authentication and much more.

5G



Percorso di 
standardizzazione del 5G

Requisiti e caratteristiche del 5G



5G: percorso di standardizzazione nel 3GPP

ÅRelease 14: 
ÅElementi sulla strada del 5G -> inizia la standardizzazione della interfaccia radio 5G 

NR; attività conclusa a dicembre 2017 e ripresa nella Release 15

ÅRelease 15 (conclusa a fine 2018): 
ÅSpecifiche del 5G: fase 1

ÅRelease 16 (conclusione a dicembre 2020 causa shift temporale di 3 mesi): 
ÅSpecifiche del 5G: fase 2

ÅRelease 17(Termine settembre 2021): 
ÅRilasciato il piano delle attività per la release 17; le attività sul 5G proseguono secondo 

un percorso evolutivo



Requisiti del 5G: dalla specifica ITU IMT2020
ÅOutline requirements were set in place by the ITU as part of IMT2020. Even now with 5G as an active 

mobile communications system, it is useful to refer to these requirements.

ÅSpecifiche di prestazione recepite dal 3GPP
Suggested 5G Wireless Performance 

Parameter  Suggested Performance  

Peak data rate  
At least 20Gbps downlink and 10Gbps uplink per mobile 
base station. This represents a 20 fold increase on the 
downlink over LTE.  

5G connection density  
At least 1 million connected devices per square kilometre 
(to enable IoT support).  

5G mobility  0km/h to "500km/h high speed vehicular" access.  

5G energy efficiency  
The 5G spec calls for radio interfaces that are energy 
efficient when under load, but also drop into a low energy 
mode quickly when not in use.  

5G spectral efficiency  
30bits/Hz downlink and 15 bits/Hz uplink. This assumes 
8x4 MIMO (8 spatial layers down, 4 spatial layers up).  

5G real-world data rate  
The spec "only" calls for a per-user download speed of 
100Mbps and upload speed of 50Mbps.  

5G latency  
Under ideal circumstances, 5G networks should offer 
users a maximum latency of just 4ms (compared to 20ms 
for LTE).  

 



Classificazione dei servizi per la rete 5G (ITU)

ÅeMBB(enhancedMobile Broadband) 

ÅURLLC (Ultra ReliableLow Latency
Communications) 

ÅmMTC(massive Machine Type
Communications) 

Requirements for the network for 5G are very 
different and contrasting.
Å Very high bandwidth communications are needed, 
Å in other applications there is a need for exceedingly 

low latency, and 
Å there are also requirements for low data rate 

communicationsfor machine to machine and IoT 
applications.

In amongst this there will be normal voice
communications,Internet surfing and all the other
applications that we have used and become
accustomedto using.



Elementi del sistema 5G

ÅMain innovations in the 5G mobile cellular 
communications are:

Å5G New Radio, 5G NR:

Å5G new radio is the new name for the 5G radio 
access network and radio interface. 

Å It consists of the different elements needed for the 
new radio access network (gNB). 

Å It is able to respond to the different and changing 
needs of mobile users whether they be a small IoT 
node, or a high data user, stationary or mobile. 

Å5G NextGen Core Network (5GC):

Å Initial deployments of 5G utilizes the core network of 
LTE or possibly even 3G networks (NSA), 

ÅThe 5G core network moves to a much flexible 
structure to provide the data capability and low 
latencyneeded (SA). 

5G NR



5G-NR: nuove tecnologie supportate sulla 
rete di accesso
Å5G incorporates many technologies, many of which are new, to enable the it to provide the very high 

levels of performance required of it.

ÅSome technologies for 5G mobile communications include:
ÅWaveforms & modulation:

Å One of the major discussions when 5G was being developed was based around the type of waveform to be used. 
Å In the end the scheme was based around OFDM: Scalable OFDM with numerology for both uplink and downlink transmissions

ÅMillimetre-Wave communications: 
Å Millimetre wave mobile communications was not implemented for the initial deployments of the 5g mobile communications system as 

the technology for cost effective millimetre wave communications had not been sufficiently developed. 
Å The use of mmWavefor 5G mobile communications will require a large number of base stations to give the required coverage.

ÅMassive MIMO with beam-steering (especially for mmWave):   
Å The antenna technologies for 5G have provided significant opportunities for enhancement of the performance over 4G. Although MIMO 

was used with 4G LTE, the technology has been taken further.
Å Beam-steering technology has also been adopted to enable the transmitter and receiver antenna beams to be focussedtowards the 

mobiles with which they are communicating. Each mobile can have its own beam, using advanced antenna technology, and this focussed
the transmitted power where it is required and reduces interference between mobiles. This gives a significant improvement in 
performance.

ÅDense networks:
Å Reducing the size of cells provides a much more overall effective use of the available spectrum. Whilst the large macro cellswill be 

retained for general communications, many more small cells will be deployed to ensure that the data capacity can be provided.
Å The use of smaller cells gives much greater frequency re-use and as a result the overall network can provide a significantly increased 

level of data capacity. As data usage is increasing rapidly, this is a clear and pressing requirement. 



Range di frequenze per il 5G e caratteristiche 
dei segnali 5G

ÅTwo different frequency ranges are available for the 5G 
technology and the different ranges have been designated 

ÅFR1 - frequency range 1

ÅFR2 - frequency range 2.

ÅThe bands in frequency range 1, FR1 are envisaged to carry 
much of the traditional cellular mobile communications 
traffic.

ÅThe higher frequency bands in range FR2 are aimed at 
providing short range very high data rate capability for the 
5G radio. 

ÅWith 5G wireless technology anticipated to carry much 
higher speed data, the additional bandwidth of these higher 
frequency bands will be needed.

ÅSignal parameters for FR1 and FR2 are indicated in 
the second Table

Frequency Ranges, FR1 & FR2 for 5G NR  
  

Frequency range designation  Frequency Range (MHz)  

FR1  410 - 7 125  

FR2  24 250 - 52 600  

 

5G NR Parameters for Different Frequency Bands  
  

5G NR Parameter  FR1  FR2   

Bandwidth options per 
carrier  

5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
MHz  

50, 100, 200, 400 
MHz  

 

Subcarrier spacing  15, 30, 60 kHz  60, 120, 240 kHz   

Maximum number of 
subcarriers 

3300 (FFT 4096)   

Carrier Aggregation  Up to 16 carriers   

Moodulation schemes  
QPSK, мсv!aΣ спv!aΣ нрсv!aΣ ǳǇƭƛƴƪ ŀƭǎƻ ŀƭƭƻǿǎ ˉκн-BPSK (only 
for DFT-s-OFDM). 

 

Radio frame length  10ms   

Subframe duration  1ms   

Duplex mode  FDD, TDD  TDD   

Multiple access scheme  
Downlink: CP-OFDM 
Uplink: CP-OFDM; DFT-s-OFDM  

 

MIMO scheme  
maximum of 2 codewords mapped to maximum of 8 layers in 
downlink and to a maximum of 4 in uplink. 

 

 

SC-OFDM

SC-OFDM

SC-OFDM



5G: il nucleo di rete 5GC di nuova generazione
Å5G NextGen NG core network basics

Å The 5G NextGen network will need to accommodate a huge diversity in types of 
traffic and it will need to be able to accommodate each one with great efficiency 
and effectiveness. 

Å To achieve the requirements for the 5G network (IMT2020) a number of 
techniques are being employed so to render the 5G network considerably more 
scalable, flexible and efficient.

ÅSoftware defined networking, SDN:Using software defined networks, it 
is possible to run the network using software rather than hardware. This 
provides significant improvements in terms of flexibility and efficiency 

ÅNetwork functions virtualisation, NFV : When using software defined 
networks it is possible to run the different network function purely using 
software. This means that generic hardware can be reconfigured to 
provide the different functions and it can be deployed as required on the 
network.

ÅNetwork slicing: As 5G will require very different types of network for 
the different applications, a scheme known as network slicing has been 
devices. 

Å Using SDN and NFV it will be possible to configure the type of network that an 
individual user will require for his application. In this way the same hardware 
using different software can provide a low latency level for one user, whilst 
providing voice communications for another using different software and 
other users may want other types of network performance and each one can 
have a slice of the network with the performance needed.

ITU - IMT2020



5G: fase 1

ÅRelease 15 !ŦǘŜǊ ƛƴƛǘƛŀƭ ŘŜƭƛǾŜǊȅ ƛƴ ƭŀǘŜ нлмт ƻŦ Ψbƻƴ-Stand-!ƭƻƴŜΩ (NSA) NR 
new radio specifications for 5G, much effort focused in 2018 on 
timely completion of 3GPP Release 15 ςthe first full set of 5G 
standards ςand on work to pass the first milestones for the 3GPP 
submission towards IMT-2020.

Initial specifications enabled non-standalone (NSA) 5G radio 
systems integrated in previous-generation LTE networks. 
Å The scope of Release 15 has been to expand 5G so to cover 
ΨǎǘŀƴŘŀƭƻƴŜΩ рD (SA), with a new radio system complemented 
by a next-generation core network. 

It also embraces enhancements to LTE and, implicitly, the Evolved 
Packet Core (EPC). 
Å This crucial way-point enables vendors to progress rapidly 

with chip design and 
Å initial network implementation during 2019.



5G NR nella release 15
ÅActualstatus of 5G NR in accordancewith release 15

ÅRelease 15 hasintroducedinnovations(revolutionary) defining5G-NR, 

Å In the following releases we will assist to the 5G evolution

ÅA main characteristic of NR is the substantial expansion in terms of the range of spectrum in which the radio-access 
technology can be deployed, with operation from below 1 GHz up to more than 40 GHz

ÅThis spectrum flexibility is enabled by a scalable OFDM numerology and inherent support for massive beamforming.

ÅFurther reduced latency (compared to, for example, LTE), enabled by:

ÅShorter slots: Ǉƻǎǎƛōƛƭƛǘȅ ŦƻǊ ǘǊŀƴǎƳƛǎǎƛƻƴ ƻǾŜǊ ǇŀǊǘ ƻŦ ŀ ǎƭƻǘΣ ǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƳƛƴƛ-ǎƭƻǘέ 
transmission
ÅFaster Hybrid ARQ retransmissions
ÅPossibility for tight interworking with LTE including LTE/NR dual-connectivity (simultaneous 

connectivity via LTE and NR) as well as spectrum co-existence (the possibility to deploy NR on top 
of LTE in the same spectrum). 
Å The latter is enabled by the OFDM-based transmission scheme with  an LTE-compatible (15 kHz-based) numerology

ÅMIMO to increase spectral efficiency
ÅSupport of beam-based operation, which is required for mmWaves

ÅScalable and flexible CSI codebook with up to 32 ports and an RS design including CSI-RS, DMRS and SRS.
Å CSI type I codebook providing basic closed-loop MIMO support

Å CSI type II (high resolution) codebook which brings significant gain (at least 30%) over LTE and fits Multi-User-MIMO 
(MU-MIMO) operation.



5G: fase 2

ÅRelease 16
In addition to that formal process, work has progressed on 
Release 16 studies, on a variety of topics such as:

Å Multimedia Priority Service, 
Å Vehicle-to-everything (V2X) application layer services, 
Å 5G satellite access (continua nellarelease 17), 
Å Local Area Network support in 5G, 
Å wireless and wireline convergence for 5G, 
Å terminal positioning and location, 
Å communications in vertical domains and 
Å network automation and novel radio techniques. 

Further items being studied include security, codecs and 
streaming services, Local Area Network interworking, 
network slicing and the IoT. 



5G: e la release 17

ÅRelease 17 (Contenuti preliminari)



Alcuni aspetti evolutividel 
sistema 5G

Nella release 16



Evoluzione5G NR nella release 16

ÅRelease 16 is an evolutionary development targeting new verticals by improving the capacity and 
operation of existing features.

ÅThe features being developed for NR Release 16 can be roughly divided into two groups, as seen in 
Table 
Å Features that expand NR to new verticals such as the transport industry, industrial IoT, manufacturing, enterprise, 

automobile, etc.

Å Features that enhance capacity and improve the operation efficiency of the wireless networks

MR-DC:multi RAT dual connectivity


