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Data traffic definitions

kilobyte kB 103 bytes

megabyte MB 106 bytes

gigabyte GB 109 bytes

terabyte TB 1012 bytes

petabyte PB 1015 bytes

exabyte EB 1018 bytes

zettabyte ZB 1021 bytes

yottabyte YB 1024 bytes
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The Market (1/4)

Global IP traffic will quadruple from 2009 to 2014. Overall, IP traffic is expected to

grow at a compound annual growth rate (CAGR) of 34 percent [Ref.1]. Mobile

data traffic is expected to increase at an even higher rate [Ref.2].

World Mobile Data Traffic Forecast (2010-2015)
Source: Cisco 2011
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According to AGCOM recent study [Ref.3], in Italy there are more 
than 90M mobile lines -- a third with 3G technology. While mobile 
lines have been quietly stable during last years, mobile data 
volume is rapidly growing, reaching 25 Petabyte in Q01ô10.
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Traffico dati 3G di cui HSPASource: Agcom 2011 Source: Agcom 2011

Mobile lines in Italy (Q109-Q110) Mobile Data Traffic in Italy (Q109-Q110)

The Market (2/4)

Mobile UMTS / HSPA
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Possible key factors are new devices (e.g. smartphone) and new 

online activities (e.g. Facebook).

Smartphone Penetration per region (2009-2011)

Source: Informa Telecoms and Media 2010

UK Internet Visits (Q208-Q310)

Source: Experian Hitwise 2010

The Market (3/4)
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The Market (4/4)

Both factors are relevant in Italy, because of significant smartphone 

penetration among young people and Facebook activity [Ref.3].

Smartphone Penetration among 15-24 (Q210)

Source: Nielsen Mobile Insight 2010

Facebook Connection (Q410)

Source: Paul Butler 2010
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Definitions of ñNet Neutralityò(1/3)

ÁAbsolute non-discrimination
VTim Wu, 2003: «Network neutrality is best defined as a network design 

principle. The idea is that a maximally useful public information 
network aspires to treat all content, sites, and platforms equally ». 

VSuzanne P. Crawford, 2009: «A neutral Internet must forward packets 
on a first-come, first served basis, without regard for QoS
considerations».

VThe ñend-to-end principleò: the Internetôs original design is based on 
the end-to-end principle as a way to maximize the efficiency and 
minimize the cost of the network. This has arguably been one of the 
key elements of its success. J.Saltzer, D. Reed, and D. Clark in a 
seminal paper in 1981 propose a model where the intelligence and 
processing power of a network reside at the outer edges while the 
inner network itself remains as simple as possible. 

ÁOthers favor limited discrimination without QoS tiering or (Tim 
Berners Lee, 2006) with higher fees for QoS as long as there is no 
exclusivity in service contracts.
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ÁOfficial documents by the FCCrefer to ñInternet freedom and 
openness ò as the main objective underlying the concept of Net 
Neutrality: «the absence of any gatekeeper blocking lawful uses of 
the network or picking winners and losers online. The Internet is a 
level playing field. Consumers can make their own choices about 
what applications and services to use and are free to decide what 
content they want to access, create, or share with others.»

ÁIn the Commission Declaration on Net Neutrality in the 2009 
EU telecoms reform package, the European Commission set out 
its commitment to «preserving the open and neutral character of 
the internet, taking full account of the will of the co-legislators now 
to enshrine net neutrality as a policy objective and regulatory 
principle to be promoted by national regulatory authoritiesé 
promoting the ability of end-users to access and distribute 
information or run applications and services of their choice (Article 
8(4)(g) Framework Directive).» 

Definitions of ñNet Neutralityò(2/3)
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ÁThe debate on Network Neutrality concerns issues on how network 
operators and ISPs may manage traffic flowing over their networks 
(through a set of practices commonly referred to as ñnetwork 
managementò or ñtraffic managementò).

ÁOfcomDiscussion Document on ñTraffic Management and net 
neutralityò, issued June 2010, highlights that: çAll definitions of ónet 
neutralityô see discrimination by network operators and ISPs 
between traffic as the core problem which ónet neutralityô policies 
should address. The purest version of ónet neutralityô assumes that: 

Vthere should be no prioritisation of any type of traffic by network 
operators; 

Vthose providing content, applications and services via the open 
internet should not be charged by network operators / ISPs for 
the distribution of that content to the network operator / ISPsô 
customer base.»

Definitions of ñNet Neutralityò(3/3)
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ñNet Freedomò and collective values

Á«Net neutrality touches on a number of rights and principles enshrined in 
the EU Charter of Fundamental Rights, in particular the respect for private 
and family life, the protection of personal data and freedom of expression 
and information. For this reason, any legislative proposals in this area will 
be subject to an in-depth assessment of their impact on fundamental rights 
and of their compliance with the Charter of Fundamental Rights of the 
EU9.» Communication from the European Commission, April 19, 2011.

ÁThe principle of ñNet Neutralityò is often associated to the ñNet Freedomò 
principle: 

1.freedom of access to contents, applications and services of oneôs 
choice which are available over fixed and wireless networks;

2. freedom of communication and of expression (pluralism of information);

3. freedom of aggregation

ÁInternet access has become necessary to take full part in a modern 
democratic society: it is a powerful communication medium which can 
facilitate personal expression, creativity, political participation and social 
activism (e.g. through social network sites). 
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Beyond network neutrality (1/2)

The debate on Internet openness should not be limited to the ñnetwork layerò: 

VSearch engine neutrality: is a principle that search engines should keep the 
ñorganic searchò results (results returned because of their relevance to the 
search terms, as opposed to results sponsored by advertising), implementing an 
objective and automatic algorithm. Search engines play a significant role in 
influencing and limiting consumersôs access to online content, applications and 
services. Search providers could leverage on their preeminence in the search 
and online advertising markets to determine which web sites users will visit.

Source: UseIT, JP Morgan, eMarketer, ComScore, A.T. Kearney Analysis.
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Beyond network neutrality (2/2)

V Device / App.Stores neutrality: concerns arise about  the existence of 
walled gardens on mobile handsets that limit the list and kinds of 
applications that can be installed, the browsers that can be used and the 
sites that can be accessed, and this in a manner that is relatively 
independent of the operator.

Operators are working to promote common platforms that operate 
independently from the devices, which are open to all applications 
developers online: Wholesale Applications Community was 
announced by 24 mobile operators at the Mobile World Congress in 
Barcelona in February 2010 and supported by the GSMA (Global 
System for Mobile Communications Association).
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Source: Ofcom, 2010

Neutrality-vs-traffic management

«Traffic management per se is neither good nor bad» (Ofcom 2010).  The debate 

focuses on whether and to what extent traffic management should be allowed 
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ñTraffic Managementò(1/3)

ÁThe term ñTrafficManagementòrefers to a range of different

techniques that network operators and ISPs use to either restrict or

ration traffic or give priority to some types of traffic over others.

ÁSome Traffic Management techniques are:
VTraffic classifying: 

technique that identifies 

packets as belonging to a 

particular application or 

protocol; once classified, 

packets are marked or 

flagged to help the 

routers determine 

appropriate service 

policies for those flows. 

Two approaches to 

classifying traffic :
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V Traffic scheduling: is the methodical output of packets (packets are ordered for 

transmission) at a desired frequency to accomplish a consistent flow of traffic. 

Traffic scheduling can be applied to different traffic classes to weight the traffic 

by priority and to control the bandwidth that is allocated to the traffic classes.

V Filtering allows an Internet Service Provider to distinguish between ñsafeò and 

ñharmfulò traffic and block the latter before it reaches its intended destination.

V Partial or total blocking of services, applications and contents.

V IP routing packets via different communication paths to avoid congestion or 

provide better services -- e.g. an ISP may route packets towards a server 

(located or not in its network) containing a copy of the requested information.

V Traffic policing: traffic rate in excess of the maximum set rate is dropped. 

ñTraffic Managementò(2/3)
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VTraffic shaping: is used by ISPs to structure / regulate network traffic (the result 

is a smoothed packet output rate), minimize bandwidth congestion and maintain 

the quality of some delivered services during periods of peak demand, by: 

ÅTraffic Prioritisation: ability to identify types of traffic (data packets) coming onto the 

network as well as to give certain applications or services priority handling over others 

by changes in queuing procedures implemented by network routers;

ÅTraffic Deterioration: degrading performances (latency, jitter) of some types of traffic;

ÅBandwidth Throttling and Capping: throttling limits the rate at which a bandwidth 

intensive device (server) accepts data; capping limits the total data transfer capacity 

(up/downstream) on a BB internet connection (each node sets an outgoing bandwidth 

cap) to prevent individuals from consuming the entire transmission capacity.

ñTraffic Managementò(3/3)
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Implementing TM strategies

Source: Akamai

ÁTiered pricing:  network operators and 

ISPs charge consumers on a tiered basis, 

allowing users to select from a set of tiers 

at progressively increasing price to receive 

the products best suited to their needs.

ÁWeb Caching, CDN (Content Distribution Networks): content 

providers commonly use caching and content distribution services 

from companies that deliver content from servers closer to users. 


