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Network Intelligence (NI). Introduction 

In our WG we are working mainly in two of them with these objectives: 
 To obtain real time information about network state for Services & Apps 
 The management of network resources in real time 
 To  improve the network efficiency 

… will drive to operator’s services one step ahead 
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Dynamic Resources  
Management 

Network API 

‘Network Intelligence’ discussion comprises three different technological trends, which are loosely 
coupled 
 

1.  Auto-configuration & Flexible network 
• Plug & Play nodes, Seamless E2E MPLS, CCN-like auto-discovery,  
       DHCP extensions, BGP support to self-discovery… 

 
2.  Dynamic Resource management 

• Signalling & Enforcement: PCRF, IP Edge enforcement, MBB CoS,  
       DPI-based enforcement… 

 
3.  Adaptation to services: Simple Network API 

• Connectivity API: Information interfaces and requests  
      (profiles with BW, QoS, latency…) 
• Specialised APIs: Content-Aware Network / NG-CDN 
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Network Intelligence (NI). Concept 
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NETWORK API 

CONTROL 

ENFORCEMENT 
& 

REPORTING 

WHAT? API Layer 
Offer network capabilities to application functions and to the service layer. Two main types 
of API: 
• Resources reservation: Bandwidth, Priority,… 
• Information: on demand, by subscription, events… 

HOW? Control Layer 
Network nodes with decision capabilities, aggregate or filter information,  route 
signaling… 
Dialogue among them with signaling protocols like SIP, RADIUS or DIAMETER 
Example: AAA, PCRF, SBC… 

WHERE? Enforcement Layer 
The traffic flows through these nodes.  
Receives enforcement orders from control layer 
Provides reporting events and information on demand to the control layer. Example; 
GGSN, BRAS, DPI, PDN-GW… 
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Network Intelligence (NI). Main actors 
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Online Charging (OCS)  in order to apply real time charging capabilities in a convergent fashion fixed mobile, post-paid & 
pre-paid. This allows charging based on any type of events. 
 

Unified database (UDB).  Consolidated network database including user identifiers, service profiles, and access types. 
 

Policy Control.  Rules logic  to be sent to the different Policy Enforcement points in order to apply control traffic flow on 
the network. 
 

Policy Enforcement Point (PEP).  Applies rules on data flow in order to achieve capabilities such as packet counting, QoS, 
BW, intelligent routing… 
 

Inline applications.  Applications using data flows in order to offer services such as Video or Web optimization, Parental 
control,  mail fishing, QoE analysis etc… 
 

DPI.  Traffic detection function, Protocol & Application/service identification based on signatures & behavior. May act as 
PEP or only as a reporter. 
 

Radius: Perform Authentication and Authorization but it takes Policy Enforcement management roles too. 
 

http://www.google.es/imgres?imgurl=http://www.dennis-yu.com/wp-content/uploads/2008/12/monetization.gif&imgrefurl=http://www.dennis-yu.com/facebooks-monetization-strategy&usg=___cyH0xypfgJelGzbabz_vVYAEqg=&h=171&w=200&sz=14&hl=es&start=20&sig2=GwJyCoLSOwQRg6dG2VaMIA&zoom=1&tbnid=Yzjhc2G-EzzxyM:&tbnh=89&tbnw=104&ei=A9LbTIOxCMbz4gbruryhCQ&prev=/images?q=monetization&hl=es&gbv=2&tbs=isch:1&itbs=1
http://www.google.es/imgres?imgurl=http://www.weerts.be/images/engrenage.gif&imgrefurl=http://www.weerts.be/EN/partenaires.php&usg=__-Tlnuf_mWmTaP1pliX2plUn3tpI=&h=309&w=257&sz=31&hl=es&start=17&sig2=jvuoT-1PXLfKRFG7m56BYg&zoom=1&tbnid=ejVWYJX80nxq1M:&tbnh=117&tbnw=97&ei=itPbTNvuJ4qi4Qbbs-GbCQ&prev=/images?q=engrenage&hl=es&gbv=2&tbs=isch:1&itbs=1
http://www.google.es/imgres?imgurl=http://schools.sd42.ca/mc/files/2009/01/people-chain.jpg&imgrefurl=http://schools.sd42.ca/mc/links/&usg=__BpkR14G6AMm1AWJzK7Iac2Il1ho=&h=282&w=500&sz=28&hl=es&start=14&sig2=knQrRzmfPw-uZ3spXV2l0Q&zoom=1&tbnid=Xkq6NL3oP9xnSM:&tbnh=73&tbnw=130&ei=RNTbTN6EE4_c4wbGu72XCQ&prev=/images?q=chain+of+people&hl=es&gbv=2&tbs=isch:1&itbs=1
http://www.google.es/imgres?imgurl=http://www.elliottlemenager.com/wp-content/uploads/2010/04/video-optimization.jpg&imgrefurl=http://www.elliottlemenager.com/2010/04/27/video-optimization/&usg=__X9z-xUfdDeB8aa-bG95tfP_F_tI=&h=316&w=380&sz=52&hl=es&start=6&sig2=2syjtW4EzBycUYjWQQQwNA&zoom=1&tbnid=WXSpRE9BgBM-YM:&tbnh=102&tbnw=123&ei=atTbTMyJJ4T_4Ab6yZmXCQ&prev=/images?q=video+optimization&hl=es&gbv=2&tbs=isch:1&itbs=1
http://espanol.istockphoto.com/file_thumbview_approve/2051096/2/istockphoto_2051096-combination-lock.jpg
http://www.google.es/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/d/df/Japanese_Road_sign_(Two-way_traffic).svg/470px-Japanese_Road_sign_(Two-way_traffic).svg.png&imgrefurl=http://commons.wikimedia.org/wiki/File:Japanese_Road_sign_(Two-way_traffic).svg&usg=__-wqIEhD2WluCl2yZvILGq4we6zM=&h=470&w=470&sz=19&hl=es&start=10&sig2=fgL2iH7xyfDJKbUwqfJsvg&zoom=1&tbnid=D9UMLiXMmeK-1M:&tbnh=129&tbnw=129&ei=w_fbTLrPEsyd4Qbbgs2rCQ&prev=/images?q=road+sign&hl=es&gbv=2&tbs=isch:1&itbs=1
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Standardization 
Groups and forums 
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Approaches from different organisms: 
  

TS, 23.203: Policy and 
Charging Control Architecture 
  

Control Layer AF 

PCRF Trasnport Layer 

PCEF 

Trasnport Layer RCEF BGF 

SPDF A-RACF 
RACS 

Control Layer AF 

282-003: Resource 
admission Control 
Subsystem  

Operations & Policy Control 

NI: Based on Standardized Architectures 
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The 3GGP Architecture, the starting point 
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• Better for convergent  networks. 
• The most adopted architecture from mobile vendors. 
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New opportunities 
for TEF 
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Telefónica is changing from their current 

role in the internet ecosystem… 
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Devices 

Networks 
Contents 

Carrier’s role 

Traffic 

 User pays the most of backbone by bandwidth 

 Content providers lead traffic increase with new content formats 

Provide  
network 

access and   
devices  

(sometimes) 

Avoid 

network 

congestion 

Provide 

global 

connectivity 
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… to a new carrier’s role that enables 

efficiency and growth 
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Devices 

Networks 
Contents 

Carrier’s role 

Traffic 

Content 

Provide net-

work access  

devices 

Provide qua-

lified content 

Avoid network 

congestion 

Assure  

content 

distribution 

Provide global 

connectivity 

Provide 

content 

management 

 User pays the use of backbone by access 

 Content providers pay for backbone used by downloaded content 
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TEF 

CDN 

Content 

Provider 

Ingests a 

content  

once 

Assigns a 

URL 

Includes 

URL in  

web page 

Clicks on 

the URL 

Delivers 

the content from 

the closest 

server Customer 

User 

Telefónica’s CDN – general case 
Black box approach 
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CDN 

End Point 

IP Core  Mobile 

Packet Core 

Fixed Packet 

Core 

Mobile  

Access 

Fixed 

Access 

Internet Traffic CDN traffic  

•  Policy applied on per user traffic based on 

commercial packages and products 

• Different level of QoS 

• Bandwidth management. 

• Usage or not of online services 

• Control of optimization 

 

• Policy handling via Network Intelligence 

• Offer QoS when serving Premium video 

services over Telefonica Network prioritized 

vs internet traffic 

• Help CDN infrastructure through APIs 

which enable the CDN to offer Value Added 

Services for external applications 

 

PCRF

  

Network Intelligence 

Telefónica’s CDN – video use case 
NI approach 

http://www.google.es/imgres?imgurl=http://gizmologia.com/files/2009/04/hp-mediasmart-server-lx190.jpg&imgrefurl=http://gizmologia.com/2009/04/imagen-del-nuevo-mediasmart-server-lx190&usg=__OcyGxC5VVzghk7zYGi5fA4OUNLQ=&h=504&w=431&sz=57&hl=es&start=9&sig2=Lon7T69otoUwO2atNTXElg&zoom=1&tbnid=0RJFA1nPYFWsiM:&tbnh=130&tbnw=111&ei=AEOATtfdJs2s8QPeyq39DQ&prev=/search?q=hp+server&hl=es&sa=G&gbv=2&tbm=isch&itbs=1
http://www.google.es/imgres?imgurl=http://www.trabajareninternet.es/wp-content/uploads/2010/09/internet.jpg&imgrefurl=http://www.trabajareninternet.es/&usg=__2kL7CXaaUK_51DMeyh_DN7azNjA=&h=300&w=300&sz=44&hl=es&start=3&sig2=o9arNTQnUECyftF_WEzfIA&zoom=1&tbnid=6pc66IP5rVD_1M:&tbnh=116&tbnw=116&ei=v0KATr-3KYbG8QO_hM27Aw&prev=/search?q=Internet&hl=es&gbv=2&tbm=isch&itbs=1
http://www.google.es/imgres?imgurl=http://tec.nologia.com/img/1/samsung-tv-sin-cables.jpg&imgrefurl=http://tec.nologia.com/2007/07/14/samsung-tv-sin-cables/&usg=__uY-LiGim4mKNe3SPGGaHo5Pbsso=&h=342&w=498&sz=30&hl=es&start=2&sig2=30nKcJjO4UYbkDBVwI4AQA&zoom=1&tbnid=0GzbBuM_eliTDM:&tbnh=89&tbnw=130&ei=xkSAToK3E8TB8QPSy6iHAQ&prev=/search?q=samsung+TV&hl=es&gbv=2&tbm=isch&itbs=1
http://www.google.es/imgres?imgurl=http://www.khroton.com/web/wp-content/uploads/2011/06/mobile-video.jpg&imgrefurl=http://www.khroton.com/web/2011/06/16/5-%E0%B8%AD%E0%B8%B1%E0%B8%99%E0%B8%94%E0%B8%B1%E0%B8%9A-advertising-%E0%B8%9A%E0%B8%99%E0%B8%A1%E0%B8%B7%E0%B8%AD%E0%B8%96%E0%B8%B7%E0%B8%AD/&usg=__5R-trnd3Oh4Lld43_EQgnG2T6s4=&h=309&w=445&sz=32&hl=es&start=6&sig2=b6sGbfgTYSCmNQyHOnp3jg&zoom=1&tbnid=ON_IFDifW3aSIM:&tbnh=88&tbnw=127&ei=tUWATveoD8mx8gP47KSAAQ&prev=/search?q=mobile+video&hl=es&gbv=2&tbm=isch&itbs=1
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CDN video advantages  

• In Content Delivery: 
 Different types of content with different time requirements 

VOD Live Traffic Critical Live Traffic 

• Network Intelligence: adjust the network (through policies) to improve the content 
delivery (Prioritizing traffic,  applying  ‚changes of bandwidth‛) 

The control plane transform the network in a: 
 

Content aware - auto-adaptative network  
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Other TEF scenarios  

…and its NI advantages   

• Residential Video-Conference 
Real Time BW Control 

• CDN Intelligent Network Routing 
Choose the best node in each situations 

• Provide online BGP routing info between AS 

Routing info based on hop number. 

• Introduce QoE in CDN networks. 

Inform to CDN with the QoE info of the user. 
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Reasons to apply NI 
Concepts and 
conclusions 
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Reasons for apply NI concepts 
To add capacities in order to became real the auto-adaptative networks 
• A reduction in provision or configuration times 
• To improve the possibility of multivendor environments (more savings) 
• To implement services that require session accounting 
• To implement services that require QoS/QoE applications in the moment of connection or in real time: 

• IP assignment (depending on the contracted service) 
• Redirections to captive portals 
• Priority applications to some kind of traffics 
• Applications or changes of bandwidth depending on the contracted service or the kind of traffic… 
• VPN connections 
• … and much more 



Telefónica I+D 
 



Telefónica I+D 
 18 

Appendix 1. Broadband Forum Current 

Tasks 


