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Marconi, Graham Bell e Armstrong

Alexander Graham Bell

(1847-1922, Edinburgh - Escdcia)

Inventor, cientista e engenheiro.
Criador da Bell Labs (antiga AT&T).
Primeira patente norte-americana sobre o telefone.

Empreendedor.
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Marconi, Graham Bell e Armstrong

Gugliemo Marconi

(1874-1937, Bologna - Italia)

Inventor, engenheiro eletricista.

Primeira transmissao publica sem fio.
Baseado no trabalho de outros cientistas.
Empreendedor.
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http://www.electronicsandyou.com/electronics-history/Guglielmo Marconi.jpg
http://www.electronicsandyou.com/electronics-history/Guglielmo Marconi.jpg

e
Marconi, Graham Bell e Armstrong

Edwin Howard Armstrong

(1890-1954, New York — Estados Unidos)

Inventor, engenheiro eletricista.
Inventor da modulacao por frequéncia (FM).
InuUmeras patentes e primeira Medalha de Honra IEEE.
Empreendedor.
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http://upload.wikimedia.org/wikipedia/commons/7/71/Edwin_Armstrong_at_blackboard.jpg
http://upload.wikimedia.org/wikipedia/commons/7/71/Edwin_Armstrong_at_blackboard.jpg
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Histdria e Evolucao

Hugh Laurie (2000s) 8


https://markfadden.files.wordpress.com/2010/11/jimmy-stewart-on-phone.jpg
https://markfadden.files.wordpress.com/2010/11/jimmy-stewart-on-phone.jpg
http://www.softwarewithstyle.com/uploads/a024/how_to_monitor_health_using_an_iphone_0.jpg
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Telefonia Celular

Mudanca de concepc¢ao da telefonia.
Mobilidade geografica.

Novas possibilidades e aplicagoes:
da comunicacao de voz ao M2M.
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Generation Primary services Key differentiator Weakness (addresseq by
subsequent generation)
1G Analogue phone calls Mobilit Poor spectral efficiency,
quep y major security issues
Digital chone calls Limited data rates - difficult
2G 9 P ) Secure, mass adoption to support demand for
and messaging - N
internet/e-mail
Real performance failed to
3G Phone calls, messaging, data Better internet experience match hype, failure of WAP
for internet access
Phone calls, messaging, Broadband internet, Tied tc_; !egacy,_ mobile
3.5G o specific architecture
broadband data applications
and protocols
4G All-IP services (including Faster broadband internet, >
voice, messaging) lower latency )
Table 1: Evolution of technology generations in terms of services and performance
Source: GSMA Intelligence

(GSMA, 2014)

Evolucao Tecnolédgica

Geragoes tecnoldgicas em
termos de servicos e
desempenho:

do 1G ao 4G.
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(GSMA, 2014)

Evolucao Tecnolédgica
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Figure 5: Evolution of mobile technology by generation, 1980 onwards
Source: GSMA Intelligence
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(GSMA, 2014)

Mobile connections (in millions)
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Figure 6: Total cellular connections, global, by technology generation
Source: GSMA Intelligence
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Wireless em numeros
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Figure 7: LTE network coverage forecasts, as a % of population by region =='
Source: GSMA Intelligence ==-
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Trafego de Dados

3.5G/DC-HSPA+ 42.2 Mbps

4G/LTE 100 Mbps

4G/LTE Cat. 4 150 Mbps
4G/LTE Advanced 1,000 Mbps

5G* 10,000 Mbps

Figure 2: Maximum theoretical downlink speed by technology generation, Mbps P
(*10 Gbps is the minimum theoretical upper limit speed specified for 5G) ==.
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Trafego de Dados
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Trafego de Dados
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Novas Aplicacoes

LTE - min 10ms

5G service sub-Ims

Network

Internet

4ms 1-2ms

Source: GSMA

5-10ms
if in the same country

as the customer

Figure 3: Latency performance for LTE compared to latency requirement for 5G

Desempenho em termos de
laténcia: tecnologia LTE e
perspectiva para o 5G.

Desafios: dispositivos e
sistemas eletronicos,
processamento de sinais de
alto desempenho.
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Novas Aplicacoes
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enabled by 5G M2M connectivity

Figure 1: Bandwidth and latency requirements of potential 5G use cases
Source: GSMA Intelligence

A relagao entre laténcia e taxa de
transferéncia restringe a gama
de aplicacOes da tecnologia.

Potencias aplicagdoes do 5G e
requisitos de laténcia e largura

de banda sao apresentados no
grafico ao lado.

(GSMA, 2014)
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https://gsmaintelligence.com/files/analysis/?file=141208-5g.pdf
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