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Comparison* of different Technology Generations
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2G 3G (HSPA+) 4G 5G

Year 1990 2000 2010 2020

Max DL Speed 
(theoretical)

473.6 Kbps 42 Mbps 3 Gbps 20 Gbps

Avg DL Speed 
(practical)

50 Kbps 8 Mbps 100 Mbps 300 Mbps

Max UL Speed 
(theoretical)

473.6 Kbps 11.5 Mbps 1.5 Gbps 10 Gbps

Avg UL Speed 
(practical)

50 Kbps 2 Mbps 50 Mbps 100 Mbps

E2E Latency 
(practical)

600 ms 120 ms 30 ms 10 ms

Reliability 99% 99.9% 99.99% 99.999%

Connection Density N/a N/a 105 devices/km2 106 devices/km2

Mobility 150 km/h 300 km/h 350 km/h 500 km/h

* Approximate values to show comparisons. 



Comparison of 2G, 3G, 4G & 5G technologies
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Speed Latency Connection Density

Connection  Speed, Latency & Density Comparison

2G 3G 4G 5G

Example only.
Not according to scale



5G (IMT-2020) Requirements
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10 years 
battery life

M2M
Ultra low cost

100 x 
More devices than 4G

>10 Gbps
Peak data rates

100 Mbps
Whenever needed

10000 x
More traffic than 4G

UR
Ultra-Reliable

(99.999%)

< 1 ms
Low latency on 
radio interface

1,000,000
devices per km2

ITU-R IMT-2020 requirements



5G Americas Next G Requirements
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5G Americas Whitepaper: Mobile Communications Beyond 2020 - The Evolution of 5G Towards the Next G



NTT Docomo 6G Requirements
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Source: NTT Docomo 6G Whitepaper, Jan 2020



6G Research Visions, 5G & 6G KPIs Comparison
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6G Research Visions: White Paper 10 on Broadband Connectivity in 6G



ETRI: 6G KPIs
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Source: ETRI, South Korea (link)

http://6gglobal.org/6gglobal/img/pdf/6G%20%EA%B8%80%EB%A1%9C%EB%B2%8C%202020%20-%206G%20Vision%20&%20Enabling%20Technologies_%20Young-Jo%20Ko%20(%EC%B5%9C%EC%A2%85%EB%B3%B8%20with%20scripts).pdf
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Source

https://ieeexplore.ieee.org/document/8766143/figures#figures


5G vs 6G Key Performance Requirements Comparison
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Samsung 6G Vision Whitepaper

https://cdn.codeground.org/nsr/downloads/researchareas/6G%20Vision.pdf


Comparison* of different Technology Generations
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2G 3G (HSPA+) 4G 5G 6G**

Year 1990 2000 2010 2020 2030

Max DL Speed 
(theoretical)

473.6 Kbps 42 Mbps 3 Gbps 20 Gbps 1 Tbps

Avg DL Speed 
(practical)

50 Kbps 8 Mbps 100 Mbps 300 Mbps 1 Gbps

Max UL Speed 
(theoretical)

473.6 Kbps 11.5 Mbps 1.5 Gbps 10 Gbps 10 Gbps

Avg UL Speed 
(practical)

50 Kbps 2 Mbps 50 Mbps 100 Mbps 1 Gbps

E2E Latency 
(practical)

600 ms 120 ms 30 ms 10 ms 1 ms

Reliability 99% 99.9% 99.99% 99.999% 99.99999%

Connection Density N/a N/a 105 devices/km2 106 devices/km2 107 devices/km2

Mobility 150 km/h 300 km/h 350 km/h 500 km/h 1000 km/h

* Approximate values to show comparisons.    **Subject to change when standards process starts.



Background Material
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• 3G4G: Bandwidth, Throughput, Latency & Jitter in mobile networks 
(link)

• 3G4G: Reliability - 5x9s vs 6x9s (link)

https://www.3g4g.co.uk/Training/beginners0018.html
https://www.3g4g.co.uk/Training/beginners0030.html


Further Reading
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• 5G Americas: Mobile Communications Beyond 2020 – The Evolution of 
5G Towards Next G, Dec 2020 (link)

• 6G Research Visions: White Paper 4 on Validation and Trials for 
Verticals towards 2030’s, June 2020 (link)

• NTT Docomo white paper: 5G Evolution and 6G, January 2020 (link)
• 6G Research Visions: White Paper 10 on Broadband Connectivity in 6G, 

June 2020 (link)
• Z. Zhang et al., "6G Wireless Networks: Vision, Requirements, 

Architecture, and Key Technologies," in IEEE Vehicular Technology 
Magazine, 28-41, Sept. 2019 (link)

• The 3G4G Blog: NTT Docomo's Vision on 5G Evolution and 6G (link)

https://www.5gamericas.org/wp-content/uploads/2020/12/Future-Networks-2020-InDesign-PDF.pdf
http://jultika.oulu.fi/files/isbn9789526226811.pdf
https://www.nttdocomo.co.jp/english/binary/pdf/corporate/technology/whitepaper_6g/DOCOMO_6G_White_PaperEN_20200124.pdf
http://jultika.oulu.fi/files/isbn9789526226798.pdf
https://ieeexplore.ieee.org/document/8766143/figures
https://blog.3g4g.co.uk/2020/01/ntt-docomos-vision-on-5g-evolution-and.html


Thank You

To learn more, visit:

3G4G Website – https://www.3g4g.co.uk/

3G4G Blog – https://blog.3g4g.co.uk/

Telecoms Infrastructure Blog – https://www.telecomsinfrastructure.com/

Operator Watch Blog – https://www.operatorwatch.com/

Connectivity Technology Blog – https://www.connectivity.technology/

Free 5G Training – https://www.free5gtraining.com/ 

Free 6G Training – https://www.free6gtraining.com/

Follow us on Twitter: https://twitter.com/3g4gUK

Follow us on Facebook: https://www.facebook.com/3g4gUK/

Follow us on LinkedIn: https://www.linkedin.com/company/3g4g

Follow us on SlideShare: https://www.slideshare.net/3G4GLtd

Follow us on YouTube: https://www.youtube.com/3G4G5G
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