
Lehrstuhl für Rechnernetze und Internet
Wilhelm-Schickard-Institut für Informatik

Universität Tübingen

Position Statement on

Bandwidth on Demand

Dagstuhl, 09.02.2009

Christian Hoene

Computer Networks and Internet

Universität Tübingen

joint work with Markus Steinmetz and Georg Carle

when you need it.
xxxxxxxxxx

only
Buying



Dr. Christian Hoene – Buying Bandwidth only when you need it! 2

Classic BoD System:

 The telephone system give you bandwidth when you need it

 just dial a number

 Traditionally provides bandwidth from 300 Hz to 3400 Hz for 

conversations.

 Half of the human population are BoD customers.

 PSTN is slowly replaced by Internet based system

 and Internet will be replaced by future networks

 Drawbacks of these BoD systems?

1. Low bandwidth

2. …

3. …
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Mobile phone users getting younger 

- and getting into debt.
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Networks: Drawbacks of Today‘s Networks…
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BoD: Drawbacks...
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Why? My Personal Opinion and Position Statement…

 Charging system are bought and operated by service providers

 to fulfill providers needs.

 to increase providers profits.

 Long term contracts (e.g., flat rate for 2 years)

 No IAB/IETF standardized solution for buying of Internet connectivity.

 We need a standard that considers the interest of sellers and buyers.

 Old fashioned charging and billing solutions

 Frequently lack many new technical developments from the area of 

eCommerce, eMoney, and automated contract negotiation.

 How long do you need to buy WLAN Internet access at a airport?
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BoD requires Transactions

1. Demand Bandwidth? Buy it…

2. Buying bandwidth requires a contract of sales

3. BoD is a transactions between provider and customer.

Transaction: 

Exchange of commodity or service, through market or other 

institutional arrangement.

Contract of Sale:

is a legal contract about the exchange of goods, services or property 

between a seller and a buyer for an agreed upon value in money paid 

or the promise to pay same. 



Dr. Christian Hoene – Buying Bandwidth only when you need it! 11

§145 Bürgerliches Gesetzbuch (BGB) 

1. Request for tender (German: Aufforderung zur Abgabe eines 

Angebots; lat. invitatio ad offerendum) to ask for an offer.  

2. The seller writes an offer (German: Angebot according to §145 BGB) 

to show his wiliness to sell goods at given conditions and to settle a 

trading contract (German: Handelsvertrag). 

3. Contract contains the most important facts (lat. essentialia negotii)

4. Offer is binding for some limited period of time. 

5. If both parties agree on the same essentialia negotii, 

the deal is settled and a contract is agreed upon.

6. An offer can be accepted with an unqualified expression 

(not necessary a signature). 

Content of the deal can be recorded in a written contract. 

7. If the offer is accepted and the rules are followed by both sides, t

hen the deal is fulfilled. 
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Every Transaction has Costs 

Transaction costs (TC) 

are “(a) costs of undertaking a transaction, including search and 

information costs, bargaining costs and monitoring, enforcement costs 

of implementing a transaction; and (b) the opportunity costs of non-

fulfilment of an efficient transaction.” 
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Transaction Costs

 Search and information costs (pre)

 marketing a good

 determining where to buy the good

 Who has the lowest price

 Bargaining costs (pre)

 negotiating and forming a contract

 Goods exchange

 Policing and enforcement costs (post)

 ensure that the contractual agreements are followed. 
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 The transaction costs are spitted between the seller, the buyer, and 

external parties and be expressed as

 with ct.b, ct.s, and ct.e referring to the buyers, sellers and external 

transaction costs.

 The price of a good if sold from one seller to one buyer in a deal is 

defined by as p(g, s, b, t) with g∈𝒢, s∈𝒮, b∈ ℬ, and t defined the time of 

purchase. . We can assume that that
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 If a buyer b wants to minimize the costs for buying the good g, he 

selects the offer with the lowest sum of offered price and his 

transaction costs. 

j i i j ji : :p c p c    
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BoD System with Low Transaction Costs
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Negotiation



Dr. Christian Hoene – Buying Bandwidth only when you need it! 18

BoD: Contract Negotiation

 Semi-automatic Contract Negotiation

 The essentialia negotii of the contract: 

 Simple tariffing scheme (aka 3GPP AoC)

 Choice of micro payment system

 Selected time of money transfer

 No direct authentication required 

(indirect authentication via the charging system)

 Machine understandable content of the contract 

for automatic negotiation
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Internet Simple Charging Model

fixprice constant price 

CDUR charageable duration

timefirst charging for e.g. the first minute

timeunit unit of time you charge for.

timeprice Money you charge for a unit of time.

volunit amount of a unit of data 

volprice price of a unit of data

 Support of time and volume based tariffs

 Support flat rates: timeunit = 1 month
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Time of Money Transfer

Element Dimensions Description

Initial Value+Currency Initial amount of money to be 

paid to close the deal

Prepaid Value+Currency Amount of money to be paid 

beforehand

PostAmount Value+Currency Money that need to be paid if 

service usage as reached the 

limit 

PostDelay t Time after which money need 

to be transferred
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Conclusion

 We need a performance metric for charging/billing protocols

 BoD need automatic negotiation of the essentialia negotii 

of a Internet access contract

 Getting Internet access should costs you a only few seconds 

of your precious time.

Design BoD systems that have low transaction costs!


