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CHALLENGE 
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network performance affects Content delivery 
Decreased content quality influences users’ quality of experience 

 Content is either provided in user satisfying or  
non-satisfying service quality. 

 However, the user is not aware in which of both 
quality the service will be provided before the 
service starts. 

 

Today’s situation of content provisioning 

Approaches to support content delivery: 
Quality of service mechanisms which provide, e.g. traffic 
classification in IP-based network can be used to transmit IP 
packets with a certain performance. However, this is not 
possible in the case of network congestion and is hardly 
possible in inter-network provider scenarios. 
Application specific solutions are able to adapt content 
before it is send to the user. 
User is able to manage content quality settings in, e.g. 
music and video player tools. 

 

 

State of the art 
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MOTIVATION 
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Better quality of experience in content delivery 
Enable win-win-win situation for all actors in content delivery chain 

Actor - customer 

 Objective: Provide network access capabilities which fulfills application service requirements and satisfies customer's demand. 

 Expected benefit: Enhanced quality of experience with network provider’s network access product. 

Actor - network provider (NP) 

 Objective: Selling network access resources in addition to already sold “base” Internet access product. 

 Expected benefit: Additional income for the NP. 

Actor - content provider (CP) 

 Objective: Content delivery in customer requested quality. 

 Expected benefit: Enhanced quality of experience for users concerning the delivered content. 
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BANDWIDTH ON DEMAND (BOD) APPROACH 
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Bandwidth on Demand (BoD) 
Annotation and edge condition 

General annotation: 

 The BoD approach addresses customers who have a broadband Internet access product monthly book which is not the product 
with the best / maximal network performance capabilities. 

 

Technical edge condition: 

 It is assumed that the physical capabilities of the customer connecting network access line is able to provider higher network 
performance as used by the currently booked broadband Internet access product.  
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Bandwidth on Demand use case 
BoD chain: customer > CP > NP > customer > NP 

 

Characteristic of 
BoD use case 

 Customer gets 
informed about the 
network situation. 

 Customer  is 
involved in the 
decision process to 
invoke BoD or not. 

Customer requests application 
service from content provider 

Network provider receives BoD 
trigger and will extend the 
bandwidth capabilities in customer 
network access line 

BoD  
use case 

chain 

1 5 

4 2 

3 

Customer is able to decide how to 
behave, e.g. trigger BoD  

Content provider announces 
application service delivery with 

certain requirements on network 
performance to network operator 

 
 

Network provider checks customer access capabilities. In the 
case of non sufficient bandwidth capabilities, the customer 
gets informed about this fact and the option to trigger BoD  
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Bandwidth on Demand use case 
Use case diagram 
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Bandwidth on Demand approach 
Functional architecture 
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PROOF OF CONCEPT IMPLEMENTATION 
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Testbed environment 
Simplified network architecture 
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Sequence diagram of BoD implementation 
Phases of the bandwidth on demand solution 
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VALIDATION 
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Results from user perspective 
Video portal example with BoD add-on 
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Results from performance perspective 
Selected measurements 
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Measurement Runtime [s] 

MP ‘User 2.1’ to MP ‘User 2.2’ 45  

MP ‘User 3.1’ to MP ‘User 3.2’ 102 

Reset of DSLAM and sync of Fritzbox 52  

Measurement points 
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CONCLUSIONS & OUTLOOK 
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Conclusions & Outlook 

Conclusions 

 Things to overcome: 

 Decreased content quality delivered to the user due to less available network resources.  

 Non-flexible broadband Internet access products. 

 Things to be achieved by the bandwidth on demand solution: 

 Offer the opportunity to the customer to improve the performance of the broadband Internet access line in a user-friendly and 
flexible way in order to satisfy the  application service requirements on network performance. 

 Current achievements: 

 Description of the bandwidth on demand approach which informs the user about the application service provideability and 
enables the upgrade of bandwidth resources in the user’s access line. 

 Proof of concept implementation. 

Outlook 

 Improve bandwidth on demand implementation performance. 

 Investigation of BoD approach in the context of network function virtualization and software defined networks. 
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