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State and Future of Broadband Technologies 

1. Types of broadband infrastructures 

Passive infrastructure often presents the bottleneck 

for broadband development and is also the most 

suited component for intervention by a public 

administration or public authority. Here, it is crucial to 

distinguish the concepts of infrastructure, technology, 

and network design, to give an overview of the 

different infrastructure types and to provide a guide 

on how to plan for an infrastructure deployment. 

Infrastructure refers to a physical medium over which information can be transmitted (e.g. 

a twisted pair of copper wires, coaxial cables, optical fibres or antenna towers and sites if 

transmission is done wirelessly).  

 Copper wires 

Copper wires are defined as “legacy telephone unshielded copper twisted pair”, 

providing broadband connections by using xDSL-technologies, such as ADSL (max. 

24/1 down-/upstream rate within max. 5 km efficiency range) or VDSL (with 

vectoring max. 100/40 down-/upstream rate within max. 1 km efficiency range). 

Copper telephone lines are already present in most households across Europe – thus 

offering a cost effective solution. However, the transmission rates depend on the 

length of the copper line. Fast broadband (using VDSL) can be delivered for a few 

hundred meters.  

 Coaxial cables 

Coaxial cables are typically used for TV distribution within buildings and to connect 

them to a TV distribution network. Network upgrades and the development of 

special transmission standards (DOCSIS) allow for high-bandwidth data transfer in 

addition to the existing cable infrastructure. This infrastructure offers slightly more 

opportunities to deliver higher broadband speeds than on telephone lines and if the 

infrastructure is properly upgraded and distances kept short, ultra-fast speeds may 

become possible in the short to medium term. Coxial cables are a shared medium: 

The transmission rate is shared among the users connected to the cable-

infrastructure, so peak traffic periods will reduce the available bandwidth for each 

user (max. 200/100 Mbps down-/upstream rate within 2 to 100 km efficiency range).  
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 Optical fibre 

Optical fibre lines consist of cables of glass fibre connected to end-users’ homes, 

buildings or street cabinets. They allow for transmission rates of up to several GB/s 

to even covering long distances. Having the technical potential of providing high 

transmission rates a fibre connection (FTTH/FTTB) is reputed to be the ultimate long-

term solution to meet future demands of broadband connectivity. However, building 

a fibre infrastructure usually involves high investment costs in passive infrastructure 

due to often high costs for civil engineering (excavation, piping). 

 Wireless 

A terrestrial wireless broadband connectivity usually is provided by WiMax (4/4 

Mbps down-/upstream rate within 60 km efficiency range), Wi-Fi (300/300 Mbps 

down-/upstream rate within 300 m efficiency range) or 4G/LTE solutions (100/30 

Mbps down-/upstream within 3 to 6 km efficiency range). Further improvements will 

focus on new standards with additional features (5G) and the provision of additional 

frequency spectrum.  

Whenever the upgrade of the wired infrastructure is not possible, and funds for 

FTTB/FTTH are not available for a certain area, an option is to build infrastructure for 

terrestrial wireless broadband, offering the advantage that no first mile 

infrastructure needs to be deployed except for the antenna sites. The transmission 

rate is shared among several users in a cell and depends on signal strength and 

quality that are influenced by the distance disturbed line of sight propagation. 

With the use of Netradar (https://www.netradar.org/), you can measure and share 

the quality of your mobile internet connection. Check coverage maps for mobile 

operators compare devices and see what other people have measured. 

 Satellite broadband 

Satellite Broadband, also referred to as internet-by-satellite, is a high-speed bi-

directional Internet connection made via communications satellites instead of a 

telephone landline or other terrestrial means. Satellites are located in the 

geostationary orbit. The end customer sends and receives data via a satellite dish on 

the rooftop. Today, satellite broadband is completely comparable to DSL broadband 

in terms of both performance and cost, with commercial offerings of 22 Mbps often 

including triple play offers (internet, TV and voice with the same internet). 

Whilst fibre provides superior performance, it typically takes time and is more 

expensive to roll out and will therefore not be available to all users within a 

reasonable time frame. On the contrary, satellite solutions are available 

immediately: The only broadband solution for those who live in areas without or 

with slow terrestrial or wireless/mobile broadband access. 

New developments are targeted to the approach that a great number of satellites 

(approximately 700 per system) are stationed in a low earth orbit (approximately 
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1.200 km). Due to this low earth orbit, the signal propagation delays are significantly 

lower; however, this requires a completely different antenna constellation at the end 

customer.  

 5G/ converged networks 

This is the next phase of mobile telecommunications standards beyond the current 

4G/LTE. It offers improvements in coverage and signalling efficiency just as enhanced 

transmission rates (min. 1 Gbps) and reduced latency. 5G should allow for an 

application end-to-end latency of 1 milliseconds or less, according to Ericsson white 

paper 2015. 

Next generation of communication systems will be most probably the first instance 

of a truly converged network where wired and wireless communications will use the 

same infrastructure. Unlike in existing networks, 5G will include many different radio 

technologies – each optimized for a specific need, like connecting cars, houses and 

energy infrastructures. Devices and applications will automatically select the 

network that suits their needs best. Industry and research expect a commercial 

rollout of 5G in 2020. 

 Vectoring 

This is a transmission method for VDSL-technology to limit interferences on copper 

wires (cross talk cancellation). It is fast to install building on existing street cabinet 

infrastructure. Vectoring offers further transmission and range improvements 

(100/40 Mbps down-/upstream rate within 1 km efficiency range). Although 

technically feasible at the moment vectoring is incompatible with local-loop 

unbundling but future standard amendments could bring a solution. 

 G.fast 

Besides the method of fault rectification through vectoring, in terms of achieving 

higher bandwidths on copper-based infrastructure, the method is pursued, to 

transmit signals at a higher frequencies range. G.fast is here a technology which 

reaches, in combination with vectoring and the transmission of signals with 100 

megahertz and more, bandwidths of several hundred Mbps via copper cable; this 

however only via relatively short distances (500/500 Mbps down-/upstream rate 

within 250 m efficiency range). Therefore, this technology is primarily intended to be 

used for FTTB infrastructures. 

Technology refers to the active equipment needed to encode the information into physical 

signals to be sent over the cables/ether. It enables the transmission of information over the 

infrastructure.  

Each infrastructure type has specific physical properties, which define a sort of upper limit 

for connection speed. The performance of a broadband connection is the result of how 

effectively the physical properties of an infrastructure are used by a specific technology. 

http://en.wikipedia.org/wiki/4G
http://en.wikipedia.org/wiki/Local-loop_unbundling
http://en.wikipedia.org/wiki/Local-loop_unbundling
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2. Pros and Cons of the different infrastructure types 

Next-generation access (NGA) describes a significant upgrade to the 

broadband by higher speed and quality of services; wired access 

networks which consist wholly or in part of optical elements and 

which are capable of delivering broadband access services with 

enhanced characteristics (such as higher throughput) fall under this 

category. The European Union strives to achieve its broadband 

objectives on the basis of a technology neutral approach which 

implies the deployment of any available technology depending on a 

number of factors, e.g. the topography of a region and the broadband policy of a country. 

As above described there are different types of wired and wireless physical (passive) 

infrastructure that can be deployed to deliver high speed broadband services: 

• Optical fibre lines, consisting of cables of glass fibre currently used in most long-haul, 

high-speed communications systems (FTTx ). 

• Copper phone lines: Legacy telephone unshielded twisted pair cables 

• Copper “cable”: TV-distribution (xDSL )  

• Coaxial cables (HFC ) 

• Antenna sites/towers for terrestrial wireless communications: point-to-point (p2p) 

microwave, or point-to-multipoint (m2mp) radio  

• Satellite dishes (once a satellite is built and launched, generally by commercial 

actors, no local network is needed, but more costly active equipment is required) 

Basically, there are five solutions to realise first mile connections:  

FTTH / FTTB  

This is the best solution, requiring high investment in passive infrastructure. Other solutions 

are chosen in case the topography, demographic situation, budget and time for 

implementation do not allow for FTTH/FTTB.  

Pros:  

 Extremely high level of service 

 Symmetry 

Cons:  

• High investment in passive infrastructure 

Sustainability 

 Next generation technology with capacities to meet the high bandwidth demands 

expected in the near future 

  

http://dict.leo.org/#/search=next&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
http://dict.leo.org/#/search=generation&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
http://dict.leo.org/#/search=technology&searchLoc=0&resultOrder=basic&multiwordShowSingle=on


6 

 

Telephone copper lines (unshielded) 

The infrastructure most commonly used in the early phase of broadband over which 

technologies, such as ADSL , have successfully provided basic access in the first decades of 

broadband internet. For short distances (few hundred metres) and good copper lines, VDSL 

technology can deliver fast broadband today. 

Pros: 

 Relatively low investment needed for passive infrastructure (a copper telephone line 

is already present in most households).  

 Least disruptive for the end users. 

Cons:  

 High (download) speeds depend on the length of copper line, the number of users, 

the type of applications, the amount of data traffic and the technology used. 

 xDSL technology is heavily asymmetrical: upload speeds are generally much lower 

than download speeds: this may hamper new services like cloud computing, 

videoconferencing, teleworking, tele-presence, etc. Higher investment needed in 

active equipment (with a life-time of 5-10 years).   

 Interim solution: Investment in fibre infrastructure most likely only postponed by 10-

15 years. 

Sustainability: 

 New copper-based technologies (e.g.: vectoring, G.fast) can deliver high speeds but 

suffer from the same limitations 

 Bridge technology towards complete fibre optic cable infrastructure 

Coaxial copper lines  

They are typically used for TV distribution within buildings and in some urban areas also for 

connecting buildings to a TV distribution network.  

Pros:  

 Relatively low investment needed for passive infrastructure. 

 Least disruptive for the end users. 

Cons:  

 Bandwidth shared among several users: peak traffic periods of the day will reduce 

the available bandwidth for each user. 

 The impossibility of unbundling makes service competition basically absent in the 

cable market. Seldom present in the digital-divide areas. 

 Interim solution: investment in fibre infrastructure most likely only postponed by 10-

15 years. 
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Sustainability: 

• Further implementation of new standards (DOCSIS 3.1) will allow providing 

higher bandwidths to end-users (up to serval hundred Mbps) 

Antenna sites for wireless connections 

Whenever the upgrade of the wired infrastructure is not possible, and funds for FTTB/FTTH 

are not available for a certain area, an option is to build infrastructure for terrestrial wireless 

broadband, mainly antenna sites for point-to-multipoint connections (e.g. WiMax, Wi-Fi, 

4G/LTE).  

Pros:  

 First mile wire connections not needed. 

 Infrastructure can be used for commercial mobile services as well. 

Cons:  

 Bandwidth shared among several users: peak traffic periods of the day will reduce 

the available bandwidth for each user.  

 Signal strength decreases fast with distance, and is affected by weather. Disturbed 

line-of-sight may reduce signal quality. 

 Interim solution: investment in fibre infrastructure may be needed within 10-15 

years. 

Sustainability: 

• To access future NGA-services, bandwidth needs require additional frequencies; 

however the available spectrum is limited.  

Satellite connections 

Satellite connections can be used to cover large, very sparsely populated areas. They do not 

need to use the regional backbone and the area networks, but require the purchase of end-

user equipment. 

Pros:  

• Regional backbone and area networks not needed: low investment needed for 

passive infrastructure. 

• Easy to connect users scattered over a relatively large area (regional, macro-

regional or even national). 

Cons:  

• Limited total number of users can be covered in one region. 

• Inherently high signal latency due to the propagation time to and from satellite: 

this hampers certain applications. 

• Relatively high cost of end-user active equipment. 
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• Bad weather and limited line-of-sight may reduce signal quality. 

• Data traffic typically capped monthly or daily in current commercial offers. 

Sustainability: 

• The available bandwidth especially depends on the amount of users that demand 

the satellite technology 

• Depending on further development potentials (e.g. transmission methods, 

satellite constellation), the technology will play a significant role in covering areas 

that are not yet connected otherwise.  

3. Topologies of broadband networks  

A broadband network consists of geographical parts (horizontal dimension) which include 

the three distinct parts:  

• Backbone network: Consists of a ring of fibre optic cable connecting different areas 

of the municipality or region. 

• Area networks (i.e. backhaul): Connect several access nodes aggregating the local 

traffic further up in the network. 

• First-mile connections to the end-users: Links from the end users to the access 

nodes where the first traffic aggregation takes place. 

 

 

Network infrastructure topologies 

The topology of a network describes how the different parts of a network are connected. 

The most relevant topologies for the backbone and area networks are: 

• Tree: The traffic from each element is aggregated upwards in a hierarchical manner; 

a tree topology is generally cheaper, but less robust: in case of a fibre cut or other 

fault certain parts of the network will be disconnected for long periods of time; 
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moreover for each step up the hierarchy, traffic originating from more nodes shares 

the same physical connection. 

• Ring: Each network element is connected to two elements in such a way that all 

connections form a ring. The ring topology has the advantage that any node is 

connected to two neighbouring nodes (this is sometimes referred as “redundancy”), 

so if a fibre cut or other fault occurs, traffic can be rerouted the other way often 

automatically, while the fault is repaired. 

• Meshed: Each network element is connected to several other elements; this is the 

most robust but also most complex and most expensive topology. 

For the first mile, two main basic topologies: 

• Point-to-multipoint (p2mp): the first aggregation node is transmitting information to 

a number of end-users over the same shared medium, using one transmitter. This 

take place both in wireless communications but also in wired communications, if the 

physical medium is simply split along the way between the aggregation node and the 

end users (e.g. fibre point-to-multipoint used in PON, or coax cable TV networks): in 

this case the same physical signal is received by all end users, which are then sharing 

the bandwidth. 

• Point-to-point (p2p): the first aggregation node is transmitting information to a 

number of end-users over dedicated physical channels, using a corresponding 

number of transmitters. In wireless communications this can be achieved if the 

communication beams do not overlap with each other (radio links), while in wired 

communications a dedicated line connect the aggregation node with each end user 

(e.g. fibre point-to-point, and telephone lines).  
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4.  Deployment methods 

Usually, the deployment of wired broadband infrastructure goes along with cost-intensive 

civil engineering projects (digging up roads). Reducing these costs is expected to encourage 

investment in broadband rollout and lower the threshold for market entry.  

Cost reduction could be enabled by accessing alternative infrastructure such as existing 

ducts, conduits, pipes and other supporting constructions (from energy, water, transport & 

other utilities networks) for laying cables or by using minimally invasive deployment 

methods like Trenching. 

The term Trenching describes methods for laying pipes for fiber optical cables in narrow 

trenches and slots in soils and asphalt, being introduced by means of milling technology. 

This installation method requires very little space and allows for quick completion of fiber 

optical lines. 

5. Choosing the right infrastructure type for the broadband network 

When deciding on the appropriate first-mile infrastructure the following questions should 

be answered: 

• What is the existing infrastructure available? Can it be upgraded to reach the DAE 

goals for 2020?  

• Is the connection to the end-user upgradeable? 

• Is the owner of the existing infrastructure interested in collaboration? 

• What are the needs of the territory in terms of type and quality of service? 

• Does the infrastructure provide affordable services for the local population and 

business? 

• How is the sustainability of the infrastructure to be assessed?  

• Is there sufficient funding for future-proof infrastructure? 

• Are there users in remote or sparsely populated areas? 

• What are the plans for the longer-term upgrade of interim-solutions? 
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Each situation will present different logistic, economic, demographic conditions, and hence 

different infrastructure solutions may be best suited.  

• Backbone network: The ring topology has the advantage to be robust against single 

fibre cuts or other faults. More advanced topologies (e.g. meshed) are sometimes 

used in the backbone section of the network.  

• Area networks: Often implemented with a ring of optical fibre cable, although tree 

topologies can be used. If funds available for the moment are very limited the total 

end-users to be connected in the area are relatively few, microwave links may be 

used as a short- to medium-term solution. 

• First-mile connections: Each situation will present different logistic, economic, 

demographic conditions, and hence different infrastructure solutions may be best 

suited. 

Fibre connections (FTTH/FTTB) 

Although a fibre connection (FTTH/FTTB) is reputed to be the ultimate long-term solution a 

mix of infrastructures can help to satisfy different requirements.  The final solution will 

depend on the level of ambition of the region, the type/number of services required by the 

territory, and whether a state-of-the art infrastructure could help to substantially increase 

the attractiveness of the area to business and individuals alike. The solutions available are 

listed below, while their pros and cons are summarised in the table at the end of this 

chapter. 

Legacy telephone unshielded copper twisted pair  

The infrastructure most commonly used in the early phase of broadband is legacy telephone 

unshielded copper twisted pair, over which technologies, such as ADSL, have been 

successful in providing basic broadband connections in the past decade or so. This solution 

has the advantage that a copper telephone line is already present in most households. For it 

to be able to carry fast (or in some cases even basic) broadband connections, however, it 

often needs to be upgraded and this is not always possible. For short distances (few 

hundred metres) and good copper lines, VDSL technology can deliver fast broadband today.  

Coaxial cables 

A second infrastructure option for first-mile connections is represented by coaxial cables, 

typically used for TV distribution within buildings and in some urban areas also connecting 

buildings to a TV distribution network. Technology has slightly more room to deliver higher 

broadband speeds than on telephone lines. Fast broadband is becoming available on many 

cable-TV networks, and if infrastructure is properly upgraded and distances kept short (tens 

or few hundreds of metres) ultra-fast speeds may become possible in the short-medium 

term.  
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Wireless broadband 

Whenever the upgrade of the wired infrastructure is not possible, and funds for FTTB/FTTH 

are not available for a certain area, an option is to build infrastructure for terrestrial wireless 

broadband, mainly antenna sites for point-to-multipoint connections. WiMax, Wi-Fi, but 

also 4G/LTE solutions) have the advantage that no first mile infrastructure needs to be 

deployed except for the antenna sites. These also have the potential to cover areas in which 

telephone lines are too long, or too bad quality to be used for xDSL.   

Satellite connections 

Satellite connections can be used to cover large, very sparsely populated areas. Satellite 

connections do not need to use the regional backbone and the area networks, but require 

the purchase of end-user equipment.  

Issues concerning quality and affordability of service often make satellite and wireless as 

complementary rather than alternative infrastructures, even though in specific 

circumstances (e.g.: very remote/mountainous  areas) this may be the only viable 

alternative. 

6. Infrastructure and service based competition 

Access to infrastructure and the provision of adequate 

wholesale products is substantial for establishing 

competitive infrastructures. Depending on the available 

broadband infrastructure and according to the regulatory 

and state aid framework, a competitive environment is 

available for both, infrastructure and services. In this 

context, it is essential, in how far competitors have the 

possibility to reach end customers in addition to the already existing infrastructure 

operator. In turn, end customers benefit from the increased diversity of offers and 

competitive prices.  

The necessary access to the existing broadband infrastructure is possible in various forms 

and manifestations. There are basically two types of access to be distinguished: 

• Physical access to network infrastructure (on different network levels) 

Here, a competitor is able to completely take over the access and the 

operation of the downstream infrastructure or access to the end user at 

defined network points. This means that the service provider is able to 

ensure the highest degree of flexibility in the design of possible end customer 

products. At the same time, the physical access to infrastructure requires 

appropriate measures on the part of the competitor for providing the 

relevant products in the respective infrastructure segment. 
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• Virtual access to network infrastructure (at different quality of service 

gradations) 

Here, in contrast to physical access, there is no physical switch made to 

downstream network infrastructures and retail lines, but the required access 

is provided virtually by the owner of the infrastructure. That is, the 

competitor leases respective accesses without operating the necessary 

network components. The actual operation of the network and the 

downstream end-user lines remain with the infrastructure owner. With 

regard to these access types, it is to distinguish to what extent such 

performance can be made available. Generally, it is to differentiate between 

the accesses based on layer-3 and layer-2, which differ in terms of the 

possibility of the design of standalone product offerings and features. 

It should be noted, that the physical access type demonstrates the highest degree of 

independence when making available own end customer products and cannot be 

exchanged easily with the appropriate virtual access types.  In this context, recent 

developments can be taken into account, that due to technological advancements of 

transmission variants, limit formerly fully provisioned access types (vectoring) or work 

towards the broadest possible scope of eligibility of wholesale products (DWDM). 

The entire spectrum of access types is thereby not feasible for every infrastructure or 

technology. In general, the following distinctions can be made in terms of access to the end 

customer: 

Infrastructure Access type 

Copper wires Physical and virtual access to subscriber line   

Coaxial cables Virtual access 

Optical fibre Physical (p2p) or virtual access (p2mp)   
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7. Future trends and developments 

Developments were done towards an all-IP network (AIPN). 

An All-IP network means that all communication and data 

transfer  is carried out via IP (Internet Protocol)-based data 

packet transmission (instead of the previous line-switched 

telephony or bus-controlled machine to machine 

communication), independent from the physical previously 

defined transmission technologies. Apart from the IP-based 

network technologies, the IP-based services increasingly 

move in the focus of attention. This also evidences in the architectures of web-services.  

This allows the availability and use of new innovative services and applications independent 

from the underlying network infrastructure. An example for this is the development of 5G 

which manifests the convergence from classical mobile communication and parallel existing 

broadband network infrastructures. 

Further development phases are characterized by the services used worldwide, the 

convergence of IP services and the growth of mobile and value added services. One of these 

developments is the internet for internet telephony (VoIP/ Voice of IP). 

Next development phases include the network infrastructure to be complemented by all-

optical-networks in which application- and content-controlled routing and switching takes 

place. 

Furthermore, research activities exists which specify the type of data transmission 

depending on the transmission medium. Thus, post-IP characterises the following approach: 

- New Architecture with management capability supporting multi-domain;  

- New Wireless-friendly (energy and spectral efficiency) protocols capable of 

supporting variety of wireless networks, from very low power sensor 

networks to wide area mobile networks.  

Coinciding with the procedure to expand broadband infrastructure and to take account of 

existing and future transmission rate requirements, also innovative methods of data 

compression and the further development of transmission standards continue to meet the 

increase of bandwidth-intensive services and applications. It should be noted, that the 

compression method is always lossy in terms of quality of data (e.g. TV-formats, video 

conferences), but also regarding the secure transmission of critical applications (e.g. remote 

measurements and evaluations). 

Nevertheless, regarding the more and more increasing user demands concerning extensive 

broadband availability, it is inevitable to further deploy modern, sustainable and future-

oriented broadband infrastructure. 
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8. Comparison of broadband technologies 

  

Down-
/Upstream 

Rate
(1)

 

Efficiency 
range

(1)
 

Infrastructure 
architecture 

Suitability  
Future of the 
technology 

Wired Broadband Technologies 

ADSL, 
ADSL2, 
ADSL2+ 

24/1  

Mbps  
5 km 

 internet access by 
transmitting digital 
data over the wires 
of a local telephone 
network copper 
line terminates at 
telephone 
exchange (ADSL) or 
street cabinet 
(VDSL) 

 Vectoring: 
Elimination of cross 
talks for higher 
bandwidths 

 G.Fast: Frequency 
increase up to 212 
MHz to achieve 
higher bandwidth 

 use of existing 
telephone 
infrastructure 

 fast to install 

 small efficiency 
range due to the line 
resistance of copper 
connection lines 

 further speed 
and range 
improvements 
by enhancing 
and combining 
new DSL-based 
technologies 
(phantom mode, 
bonding, 
vectoring)  

 bridge 
technology 
towards 
complete fibre 
optic cable 
infrastructure 

VDSL, 
VDSL2, 
Vectoring 

100 /40  

Mbps 
1 km 

G.Fast 
500/500  

Mbps 
250 m  

CATV 
200/100  

Mbps
(4)

 
2-100 km

(2)
 

 coaxial cable in the 
streets and 
buildings; fibre at 
the feeder 
segments 

 network extensions 
to provide 
backward channel 
functionality 

 

 use of existing cable 
television 
infrastructure  

 fast to install 

 high transmission 
rates 

 Further 
implementation 
of new 
standards 
(DOCSIS 3.1) will 
allow to provide 
higher 
bandwidth to 
end-users 

Optical 
Fibre Cable 

1/1 Gbps  

(and more) 
10-60 km 

 signal transmission 
via fibre 

 distribution of 
signals by 
electrically 
powered network 
equipment or 
unpowered optical 
splitters 

 highest bandwidth 
capacities  

 high efficiency range 

 high investment 
costs 

 bandwidth depends 
on the 
transformation of 
the optical into 
electronic signals at 
the curb (FTTC), 
building (FTTB) or home 

 next generation 
technology to 
meet future 
bandwidth 
demands 

 

http://en.wikipedia.org/wiki/Internet_access
http://en.wikipedia.org/wiki/Digital_data
http://en.wikipedia.org/wiki/Access_network
http://en.wikipedia.org/wiki/Access_network
http://dict.leo.org/#/search=backward&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
http://dict.leo.org/#/search=channel&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
http://dict.leo.org/#/search=functionality&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
http://dict.leo.org/#/search=next&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
http://dict.leo.org/#/search=generation&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
http://dict.leo.org/#/search=technology&searchLoc=0&resultOrder=basic&multiwordShowSingle=on
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Down-
/Upstream 

Rate
(1)

 

Efficiency 
range

(1)
 

Infrastructure 
architecture 

Suitability  
Future of the 
technology 

(FTTH) 

Wireless Broadband Technologies 

LTE 
(Advanced) 

100/30 
(1000/30)  

Mbps
(3)

 

3-6 km 

 mobile devices send 
and receive radio 
signals with any 
number of cell site 
base stations fitted 
with microwave 
antennas 

 sites connected to a 
cabled 
communication 
network and 
switching system 

 highly suitable for 
coverage of remote 
areas (esp. 800 MHz) 

 quickly and easily 
implementable 

 shared medium 

 limited frequencies 

 commercial 
deployment of 
new standards 
with additional 
features (5G) 
and provision of 
more frequency 
spectrum blocks 
(490 - 700 MHz) 

 meets future 
needs of 
mobility and 
bandwidth 
accessing NGA-
Services 

HSPA 
42,2 / 5,76  

Mbps 
3 km 

Satellite 
20/6  
Mbps  

High 

 highly suitable for 
coverage of remote 
areas 

 quickly and easily 
implementable 

 run time latency 

 asymmetrically 

 30 Mbps by 
2020 based on 
next generation 
of high-
throughput 
satellites 

Wi-Fi 
300/300  

Mbps 
300 m 

 inexpensive and 
proven 

 quickly and easily 
implementable 

 small efficiency range 

 shared medium 

 increased use of 
hotspots at 
central places  

WiMAX 4/4 Mbps 60 km 
 gets continually 

replaced by Wi-
Fi and LTE 

Source: Analysis Mason, 2012 "Policy orientations to reach the European Digital Agenda 
targets"                   ©ateneKOM 2014 

 

Legend:  
1 Technical standard max. 
2 Depends on amplification 
3 Depends on the frequency spectrum used 
4 EuroDOCSIS 

http://www.rcysostenibilidad.telefonica.com/blogs/wp-content/uploads/2012/06/Policy-orientations-to-reach-the-European-Digital-Agenda.pdf
http://www.rcysostenibilidad.telefonica.com/blogs/wp-content/uploads/2012/06/Policy-orientations-to-reach-the-European-Digital-Agenda.pdf
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