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General Information 

◎5G users escalate from 2019 

◎But LPWA has been increasing 

since 2017  
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Source: https://disruptive.asia/4g-not-5g-will-rule-2022/ 
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Despite different specifications or standards, 

two main perspectives: 

 Hyper-connection : Use existing technologies 

(2G, 3G, 4G, Wi-fi & others) to achieve higher 

coverage and availability for Machine-to-

Machine and IoT.  Need new radio technology 

with low power, low throughput devices with 

long duty cycles of  10 years or more 

 Next-generation radio access technology : 
Focus on data rates and latency such that new 

radio interfaces can be developed 



Standard 
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GSMA Intelligence  Understanding 5G

18

Appendix A : Current 5G industry activity

Since 2012, a number of init iat ives have been established to define and develop 5G and 

there have also been a considerable number of statements from interested part ies such 

as governments and infrastructure vendors. Having fallen behind Eastern Asia and North 

America in terms of mobile technological advancement due to a relat ively slow rollout 

and adoption of 4G networks, European governments are part icularly keen to get ahead 

of the curve in the 5G space and there have been a number of announcements from Neelie 

Kroes, European Commission (EC) V ice President for Digital Agenda, on the subject going 

back to Mobile World Congress 2013. The governments of Japan, South Korea and China 

have also been particularly activ e in driving the 5G agenda.

Meanwhile, vendors such as Ericsson, Huawei, NSN and Samsung all began research and 

development towards 5G in 2013, and this year mobile operators have also begun making 

announcements regarding their own 5G laboratory trials. A  summary of the key part ies, 

milestones and targets is below.

ITU-R launched “IMT for
2020 and beyond”
setting the stage for “5G”

Japan, Korea and China
working on 5G
requirements

Neely Kroes press 
conference in Barcelona
launched 5G PPP (5G public
private partnership)

EU project METIS starts
work on defining 5G

•

•

•

•

•

•Samsung, NSN,
Huawei, Ericsson have
all started developments
toward 5G

NTT Docomo announced
“experimental trials” for 5G
using higher frquency bands

2012 2013 2014 2020

Figure 4: Timeline of key events in 5G developments  

Source: GSMA Int elligence

ITU Radiocommunicat ion Sector (ITU-R)

The ITU-R plays a key role in in the global management of the radio-frequency spectrum 

and satellite orbits as well as being the body that defined the criteria for previous 

generat ions of technology – the IMT-2000  family of technologies correlates directly to 

3G, whilst the intent was that IMT-Advanced technologies would be 4G. However, for 4G 

the relat ionship between ITU-R IMT definit ions and specific ‘G’s became broken. IMT-

Advanced only identifies two technologies as meeting the criteria laid out by ITU-R for 

4G – LTE-A  and W iMAX2. Operators and equipment vendors blurred this definit ion by 

marketing LTE, W iMAX and even HSPA+ as ‘4G’. LTE and W iMAX are in fact included in 

the IMT-2000  technology group, and so, if the associat ion between ITU-R IMT groups and 

‘generat ions’ were to be maintained, LTE and W iMAX would be 3rd Generat ion, rather 

than 4th.

In early 2012, ITU-R began a programme to develop “IMT-2020 ” (International Mobile 

Telecommunicat ions 2020 ), sett ing the stage for the 5G research activit ies that have 

since emerged across the world. In 2015, the organisat ion plans to finalise its “V ision” of 

Source: 
https://www.gsmaintelligence.com/research/?file=14
1208-5g.pdf&download 
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◎ Some of the above requirements are conflicting 

with one and other 

◎ Two measurable network deliverables are: 

◎ Not more than 1 ms latency 

◎ At least 1 Gbps downlink speed 
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INCREASED SPECTRUM – GREATER CAPACITY,
MORE USERS AND FASTER SPEED

In many countries the initial frequency bands for 5G are below 6 GHz (in many cases in

the 3.3-3.8 GHz bands) and similar frequencies to existing mobile and Wi-Fi networks.

Additional mobile spectrum above 6 GHz, including the 26-28 GHz bands often referred

to as millimeter (mm) Wave, will provide significantly more capacity compared to the

current mobile technologies. The additional spectrum and greater capacity will enable

more users, more data and faster connections. It is also expected that there will be

future reuse of existing low band spectrum for 5G as legacy networks decline in usage

and to support future use cases. 

The increased spectrum in the mmWave band will provide localised coverage as they

only operate over short distances. Future 5G deployments may use mmW frequencies

in bands up to 86 GHz.

5G up to 95 GHz 

Source: http://www.emfexplained.info/?ID=25916 
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Mobile spectrum showing the radio frequency range from 3-100 GHz with new 5G

spectrum above 6GHz.

Other radio services (TV, Wi-Fi, Fixed links & Satellite) are shown for reference. 

Additional information on the Electromagnetic Spectrum is available here (/?ID=25192) 

top

MASSIVE MIMO

multiple element base station - greater capacity, multiple users, faster data

5G will use ‘massive’ MIMO (multiple input, multiple output) antennas that have very

large numbers of antenna elements or connections to send and receive more data

simultaneously. The benefit to users is that more people can simultaneously connect to

the network and maintain high throughput.

The overall physical size of the 5G massive MIMO antennas will be similar to 4G,

however with a higher frequency, the individual antenna element size is smaller

allowing more elements (in excess of 100) in the same physical case.  

5G User Equipment including mobile phones and devices will also have MIMO antenna

technology built into the device for the mmWave frequencies. 

4G sector base station and 5G base station with a new multi element massive MIMO

antenna array. The overall physical size of the 5G base station antenna is expected to be

similar to a 4G base station antenna.

Multi-Input 
Multi-Output 

Source: http://www.emfexplained.info/?ID=25916 
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Multiple cell 
size 

Source: http://www.emfexplained.info/?ID=25916 
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MIMO - Beam Steering 

Beam steering is a technology that allows the massive MIMO base station antennas to

direct the radio signal to the users and devices rather than in all directions. The beam

steering technology uses advanced signal processing algorithms to determine the best

path for the radio signal to reach the user. This increases efficiency as it reduces

interference (unwanted radio signals).

Massive MIMO antenna and advanced beam steering optimises EMF and increases

efficieny.

top

LOWER LATENCY - FASTER RESPONSE TIMES

Lower latency with 5G is achieved through significant advances in mobile device

technology and mobile network architecture.

Technology Response t ime

(milliseconds)

4G - LTE systems 20-30 ms

5G - enhanced mobile broadband 4-5 ms

5G - URLLC (Ultra Reliable Low Latency Communications) systems 1 ms

Directional 
beamforming 

Source: http://www.emfexplained.info/?ID=25916 
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Source: https://www.rfsafe.com/5g-network-uses-nearly-same-
frequency-as-weaponized-crowd-control-systems/ 
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Source: 
https://www.gsmaintelligence.com/research
/?file=141208-5g.pdf&download 
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Source: 
https://www.anrit
su.com/en-
us/test-
measurement/sol
utions/mt1000a-
05/index 
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◎ 5G allows more devices connected to the 

same network without congestion 

◎ MC-Streaming provides more features and 

better experience 

◎ Smoother stream playback with broader 

bandwidth 

◎ Stream composition from different sources, 

stream decomposition to multiple devices,  

◎ Service continuity by transferring data flows 

among multiple network accesses  



Digital Right Management 
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◎ Multiple-connection is prone to 

vulnerabilities and unauthorised usage or 

distribution 

◎ It is therefore important for multiple-

connection to support DRM 

◎ DRM can be achieved by using the Machine-

to-Machine communication between the 

connected devices 
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Use M2M for Unauthorised 

Streaming 
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User uses machine-to-
machine SIM to 
communicate with other 
devices that contain 
indexes such as title list, 
TV programmes, etc 

Devices contain indexes 
communicate with 
devices that contain the 
requested title.  The 
device can be other 5G 
mobile phone, backend 
servers or cloud 
platforms  

Connected mobile, 
backend server or cloud 
stream requested 
content to user 
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