
3G-
Universal

Mobile Telecommunication System
(UMTS)

4G systems and Services

Nancy Alonistioti
nancy@di.uoa.gr

mailto:nancy@di.uoa.gr


2

Πιαίζην Μαζήκαηνο

• Ραγδαία εμέιημε ηωλ δηθηύωλ θαη ππεξεζηώλ θηλεηώλ 
επηθνηλωληώλ

• UMTS, LTE, FI

• Αλαδηακνξθώζηκα δίθηπα ΚΕ – γλωζηαθά δίθηπα 
(reconfigurable – cognitive networks)

• Υπνζηήξημε πξνεγκέλωλ ππεξεζίωλ:

 ζε πολλούρ ηομείρ δπαζηηπιοηήηων ηος σπήζηη

 αςξημένη πολςπλoκόηηηα

 απαιηήζειρ ζςνδεζιμόηηηαρ και ππόζβαζηρ ζε εηεπογενή δίκηςα

 διασείπιζη πολςμεζικού πεπιεσομένος

• Autonomic communications – απηόλνκεο επηθνηλωλίεο

• Δηαρείξηζε πιεξνθνξίαο πιαηζίνπ πεξηβάιινληνο

• Επέθηαζε ηωλ εκπιεθόκελωλ επηρεηξεκαηηθώλ 
θνξέωλ θαη ηωλ ξόιωλ ηνπο



ΔΡΓΑΙΔ

1. Αλαιύζηε ηα βαζηθά ραξαθηεξηζηηθά πνπ πξνδηαγξάθνληαη γηα ην 

LTE ωο κεηεμέιημε ηνπ UMTS

2. Πνηα ηα βαζηθά ραξαθηεξηζηηθά ηωλ επηθνηλωληώλ 4G, πνηέο νη 

βαζηθέο ηερλνινγίεο θαη νη δπλαηόηεηεο ηωλ ζπζηεκάηωλ

3. Αλαιύζηε ηα βαζηθά ραξαθηεξηζηηθά ηωλ αλαδηακνξθώζηκωλ 

ζπζηεκάηωλ θηλεηώλ επηθνηλωληώλ (reconfigurable system, 

Software defined radio)

4. Αλαιύζηε ηηο βαζηθέο ελλνηεο θαη δπλαηόηεηεο ηωλ απηόλνκωλ 

επηθνηλωληώλ (autonomic communications)

5. Πξνζαξκνζηηθέο ππεξεζίεο θηλεηώλ επηθνηλωληώλ (Adaptable 

mServices)

6. Cognitive Radio – Γλωζηαθά ζπζηήκαηα επηθνηλωληώλ

7. Χαξαθηεξηζηηθά θαη ππεξεζίεο ηνπ κειινληηθνύ Ιληεξλεη (Future 

Internet)
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Ση είλαη ην UMTS

Universal Mobile Telecommunications System

ύζηημα κινηηών επικοινυνιών ηπίηηρ γενιάρ

Σκοπός:

Η επαύξηζη ηυν δςναηοηήηυν ηυν ζημεπινών αζύπμαηυν, κινηηών και 

δοπςθοπικών ηεσνολογιών με ηη σπήζη ενόρ ππυηοποπιακού 

ζςζηήμαηορ παδιο-ηεσνολογίαρ και ενόρ εξελιγμένος δικηύος κοπμού. 

Δίνει ηη δςναηόηηηα επικοινυνίαρ μέζυ πολςμεζικών

εθαπμογών ζε ςτηλούρ πςθμούρ μεηάδοζηρ.
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Νέεο πξννπηηθέο ζηελ αγνξά ηεο θηλεηήο ηειεθσλίαο
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Ση είλαη ην UMTS
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3G-4G services

UMTS
UMTS1

..\Course_Aut01\Siemens_Meeting.mpeg
..\Course_Aut01\Siemens_wedding.mpeg
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Ρπζκνί κεηάδνζεο
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Τπεξεζίεο

Transport

Games

Navigation 
services

MessagingCall 
Handling

Information 
Services

E-commerce
Data Base 
Access



10

Τπεξεζίεο
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Σεξκαηηθά 3εο γεληάο 
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Mobile services

../../E/SIEMENS/SIEMENS/demo/vtt2.idemo
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Αιιαγέο ζηε βηνκεραλία επηθνηλσληώλ
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Δηζαγσγή λέσλ κνληέισλ
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Γηαδηθαζίεο πξνηππνπνίεζεο ζπζηεκάησλ
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ύγθιηζε αζύξκαησλ θαη θπςεισηώλ 
ζπζηεκάησλ
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Δμειίμεηο ηεο ηερλνινγίαο
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Γηαθνξέο ησλ ζπζηεκάησλ ηξίηεο γεληάο από 
ηα ζπζηήκαηα δεύηεξεο γεληάο

Μεηαθοπά από ηην κλαζζική ςπηπεζία ηηλεθυνίαρ ζε ένα 

πεπιβάλλον διαδπαζηικό και πολςμεζικό

Υπεξεζίεο Μεηάδοζη θωνήρ,
μηνύμαηα

πολςμεζικέρ
εθαπμογέρ

Ρπζκνί
κεηάδνζεο

9.6 - 14.4 Kbps 2Mbps

Μέζνδνο
κεηαγωγήο

κςκλωμαηο-μεηαγωγή αζςνδεζμικό
πεπιβάλλον

Χξέωζε Ανάλογη ηος
σπόνος/ηοποθεζία

Πολλαπλέρ μέθοδοι



Mobile E-business

nancy@di.uoa.gr

mailto:nancy@di.uoa.gr
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Πιαίζην ρξήζεο θηλεηώλ επηθνηλσληώλ ζην 
επηρεηξεκαηηθό πεξηβάιινλ

•e/mBusiness

•mCommerce

•Mobile Data Systems

•Mobile Workers

•Strategic Planning

•Wireless Communications Services

•Wireless LAN

•Wireless Security

http://techlibrary.networkcomputing.com/rlist/term/eBusiness.html
http://techlibrary.networkcomputing.com/rlist/term/mCommerce.html
http://techlibrary.networkcomputing.com/rlist/term/Mobile-Data-Systems.html
http://techlibrary.networkcomputing.com/rlist/term/Mobile-Workers.html
http://techlibrary.networkcomputing.com/rlist/term/Strategic-Planning.html
http://techlibrary.networkcomputing.com/rlist/term/Wireless-Communications-Services.html
http://techlibrary.networkcomputing.com/rlist/term/Wireless-LAN.html
http://techlibrary.networkcomputing.com/rlist/term/Wireless-Security.html
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Πξνβιέςεηο γηα ηελ αλάπηπμε ηνπ ειεθηξνληθνύ 
εκπνξίνπ
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Δθαξκνγέο ζηελ επηρεηξεκαηηθόηεηα

• remote customer care

• call management

• information services 

• electronic commerce

• transactions and banking services

• online address book and directory services

• mobile adds

• remote business transactions, confirmation, and administration

• innovative marketing and selling to customers on the move as well 
as a deeper, more personalized customer relationship, directly 
resulting in an improved bottom line and greater customer 
satisfaction

• alert agent and manager regarding service emergencies

• customer can inquire into the status of service requests including 
statistics of new service calls, calls in process, current status and 
closed calls

• collaborative work
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Industry Applications
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mBusiness

• mBusiness ζημαίνει ηη σπήζη ηος κινηηού 

ηηεθώνος/ηεπμαηικού για επισειπημαηικέρ ζςναλλαγέρ

• mBusiness means using a mobile device to make 

business practice easier, more efficient or more 

profitable. If you use your mobile phone for work you‟re 

probably already doing „mBusiness‟ every day!

• Mobile technology means that you can now work more 

efficiently when you‟re out of the office. You can:

 carry out tasks remotely – those that would normally require to 

be done on a computer in the office;

 communicate with people at remote locations; and

 work with data that is held at your office – even when you are in 

a different location.
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mobile business -
The next step of the Internet revolution
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Building blocks to leverage Business Services competencies in
order to help enterprises move into mobile business
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Mobile business Portfolio for Enterprises
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What eBanking is used for
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Mobile E-business applications
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Ηιεθηξνληθέο πσιήζεηο

• Predefined order templates

• Order tracking and status 

checking via the mobile phone
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Mobile worker

• Field support

• Virtual teams

• E-learning

• Tracking of lone workers

• Social net-working
• Service technicians 

• Delivery people

• Outside sales people 

Inspectors

• Insurance adjusters

• lawyers 

• medical personnel
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Mobile worker – Mobile home alliance

A cross-industry collaboration involving Internet Home Alliance members Cisco, Cushcraft, Herman 

Miller, Hewlett-Packard, Microsoft, Panasonic and Taubman Centers, the four-month test launched in 

April 2004 in a 2,400 square foot space in The Shops at Willow Bend in Plano, Texas, a Dallas suburb 

home to several Fortune 500 companies. In the space, which has been dubbed “Connection Court” 

and was open to the public, consumers found a mobile work environment complete with free wireless 

Internet access; laptops; business services, such as copying, printing, scanning and e-mail faxing; 

live business news and stock reports on 52-inch plasma screens; conference tables and ergonomic 

Herman Miller furniture designed specifically for the mobile work style. 

mcasx[1].asx
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Τπεξεζίεο θαη εθαξκνγέο
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mobile gaming

• SMS based real world action game 

- assassin on steroids!

• Use website to get a new 

mission/target. Go to location, 

phones position tracking let’s you 

know if you “hit” opponent. The 

phone becomes invisible, a remote 

control, a radar system

• The world becomes the game -

http://www.itsalive.com

QuickTime™ and a TIFF (LZW) decompressor are needed to see this picture.
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games that integrate camera

• korea, action game

• use your photos to create characters

• depending on the photo different attributes: life,power, speed.

• you can also infrared the photos and play against other people. 

you can add comments and these will get transferred as your 

“warrior” if you IR the photo to someone else.
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meta-content

• person to person communication will always be the major part of 

human communication, just like the one and only existing killer 

application “voice”.

• introducing “meta-content”

we refer to this term, when we describe the output of applications 

the consumer can access, so he can produce his own content. 

• existing applications on todays phones:

 voice and microphone

 keypad and sms editor

 mms editor (just to send photos)

 music composers (do not even try)

• if new applications are carefully designed for ease of use, 

consumers will adopt them quickly and produce content for their 

friends, family, themselves.
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application examples of 
user generated content

• Mobile Blogging

• Mobile Chat

• User Generated Graphic Content

• SMS, MMS

• User Generated Ring Tones

• Mobile Gaming

• User generated content is the most compelling

content:

 It„s free.

 It„s real.

 It makes Digital Rights Management much easier.
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Future mobile services include text, graphic 
content/photos & sound
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Consumers create their own polyphonic ring 
tones
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blogging: publish from your phone, anytime !

• send text, photos, 

captured sound and 

videos to the web

• publish in private 

blog, and also to 

friends

• edit and browse 

with the phone and 

web

• instant 

communication
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and this results in millions of created private 
webpages.
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Support of MMS



Δπηρεηξεκαηηθά Μνληέια γηα 
θηλεηέο επηθνηλσλίεο 3εο/4εο 

γεληάο

nancy@di.uoa.gr

mailto:nancy@di.uoa.gr
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Vision of 3G/4G Service provision 

siemens-mobile_e2e_technology_that_convinces.wmv
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Vision of 3G/4G Service provision 

../../../E/SIEMENS/SIEMENS/demo/ericsson2.idemo
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Βαζηθή αιπζίδα αμίαο επηρεηξεκαηηθνύ κνληέινπ γηα 
παξνρή ππεξεζηώλ

Content provider

Service/Application developer/provider

Network Operator

End-user

CP

SP

OP

EU

SLA-contract

SLA-contract

SLA-contract
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Service Level Agreement 

Ελα service level agreement είλαη έλα θείκελν πνπ 

θαζνξίδεη ηηο ζρέζεηο κεηαμύ δύν κεξώλ: ηνπ 

πξνκεζεπηή θαη ηνπ θαηαλαιωηή (the provider and 

the recipient). 

This is clearly an extremely important item of 

documentation for both parties. If used properly it 

should: 

•Identify and define the customer’s needs 

•Provide a framework for understanding 

•Simplify complex issues 

•Reduce areas of conflict 

•Encourage dialog in the event of disputes 

•Eliminate unrealistic expectations 
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Service Level Agreement

SLA should embrace a wide range of issues. 

Amongst these are usually the following: 

•Services to be delivered 

•Performance, Tracking and Reporting 

•Problem Management 

•Legal Compliance and Resolution of Disputes 

•Customer Duties and Responsibilities 

•Security 

•IPR and Confidential Information 

•Fees and expenses 

•Termination 



49

Content Provision

•Content Source

•Content Provision Toolkit

•Digital Rights Management

•Service/Network Provider

•User – Content delivery

•Automated Procedures
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Content provision

..\..\E\SIEMENS\SIEMENS\demo\nokia1.idemo
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Content provision SP/user interaction

..\..\E\SIEMENS\SIEMENS\demo\nokia2.idemo
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What is e-Business on Demand
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E-Business on Demand
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Service/Applications Development

Developers groups:

Sony/Ericsson

Nokia

DoCoMo

Telefonica

etc

http://www.forum.nokia.com/main/1,6566,010_60,00.html
http://www.nttdocomo.com/corebiz/imode/index.html
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ύζηεκα επηθνηλσληώλ 4εο γεληάο 

HAPS

Services

Content

GSM

UMTS

WLAN

Bluetoot

h

Satellite

Wireline or Wireless

Networks

(Internet)

Very wide 

area
Wide area Metropolitan area Local area

Personal  

area

Direct Sequence

Frequency 

Hopping

WCDMA

TD-CDMA

TDMA

FDD

OFDM

TDD
OFDM Unspecified

ADSL
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• Υποζηήπιξη εςέλικηυν επισειπημαηικών μονηέλυν

• Σύγκλιζη ηυν κόζμυν ηος Ινηεπνεη και ηυν Κινηηών επικοινυνιών 

• Αππόζκοπηη ππόζβαζη (μέζυ οποιοςδήποηε ζςζηήμαηορ) ζε ςπηπεζίερ 
(multimedia, content rich, downloadable services) 

• Δςναμική ανακάλςτη και σπήζη ςπηπεζιών από ηοςρ σπήζηερ

• Εςέλικηα μονηέλα σπέυζηρ

• Αζθάλεια και πποζηαζία ηος σπήζηη και ηυν IPR ηος παπόσος ηηρ 
ςπηπεζίαρ

• Υποζηήπιξη ποιόηηηαρ ςπηπεζίαρ

Απαηηήζεηο γηα επέιηθηε παξνρή ππεξεζηώλ 
ζηηο θηλεηέο επηθνηλσλίεο 4εο γεληάο
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Βαζηθό Δπηρεηξεκαηηθό Μνληέιν ζην Ιληεξλεη

User

(U)

User

(U)

Access Provider

(AP)Internet Provider

Network operator 

Retailer

(R)

Service/Application 

Provider

 Αξθεηή επειημία ζηελ εηζαγσγή θαη παξνρή λέσλ ππεξεζηώλ θαη 
πεξηερνκέλνπ

 Γπλακηθή αλαθάιπςε θαη εγγξαθή ζε ππεξεζίεο
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Βαζηθή ζύγθιηζε επηρεηξεκαηηθώλ κνληέισλ

User

(U)

User

(U)

Access Provider

(AP)Network Access Provider

Mobile network operator

Retailer

(R)

Service/Application 

Provider
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The end of the classical Value Chain
Fragmentation of the Value Chain and fading Frontiers
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The end of the classical Value Chain
Different layers of the value chain require a focused strategic positioning
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Conclusions

• Highly complex business environment

• Integration of Business models

• Integration of business players 

• Integration of pricing and charging schemes

• The ultimate goal: FLEXIBILITY
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Υαξαθηεξηζηηθά ηνπ UMTS

•Κοινή παγκόζμια σπήζη

•Υποζηήπιξη όλυν ηυν εθαπμογών

•Υποζηήπιξη PS (Packet Switched) & CS (Circuit Switch)

•Ρςθμοί μεηάδοζηρ μέσπι 2Mbps (κινηηικόηηηα - ηασύηηηα)

WCDMA (Wideband Code Division Multiple Access)
•384 Kbps wide area coverage

•2 Mbps local area coverage

•10 ms frame length

•Chip rate = 3.84 Mchips/s

•FDD (Frequency Division Duplex)

Uplink 1920-1980MHz;Downlink 2110-2170MHz

Uplink 1850-1910MHz;Downlink 1930-1990MHz

•TDD (Time Division Duplex)
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Γηαδηθαζίεο πξνηππνπνίεζεο UMTS

IMT 2000 (ITU): International Mobile Telecommunications 

2000: initial trial systems & 2000MHz

•17 διαθοπεηικέρ πποηάζειρ καηαηέθηκαν ζηην ITU ηο 1998

•11 terrestrial  & 6 Mobile satellite systems

•Αξιολόγηζη ηυν πποηάζευν (ηέλορ ηος 1998)

•Διαππαγμαηεύζειρ για ζςνένυζη ηοςρ (6/1999)

•Πποδιαγπαθέρ για ηην παδιο-ηεσνολογία μεηάδοζηρ (ηέλορ ηος 1999) 

•Πιο ζημανηικέρ πποηάζειρ:

•UMTS (W-CDMA): μεηεξέλιξη ηος GSM

•CDMA2000: Ενδιάμεζο ππόηςπο για ηο IS-95

•TD-CDMA (Time Division synchronous CDMA): UWC-136/EDGE για ηην επαύξηζη

ηυν δςναηοηήηυν ηυν D-AMPS και GSM
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3GPP
Third Generation Partnership Project

•ETSI (Εςπώπη),

•Association of Radio Industries and Business Telecommunication 

Technology Committee (ARIB/TTC - Ιαπυνία), 

•American National Standards Institute (ANSI - Αμεπική), 

Telecommunication Technology Association (Ν. Κοπέα), 

•Chinese Wireless Telecommunication Standard (CWTS).  

Εκδόζειρ:

Release 99 (12/1999): Μεηεξέλιξη ηος GSM δικηύος

Release 2000: Μεηεξελίξειρ για ηο IS-95 και ηο EDGE; δςναηόηηηα

ζύνδεζηρ με άλλα δίκηςα ππόζβαζηρ (WLAN,BRAN)
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Release 99

•UTRAN: UMTS Terrestrial Radio Access Network

•W-CDMA Ραδιοεπαθή

•Υποζηήπιξη 2 modes of operation:Time Division Duplex & Frequency 

Division Duplex

•TDD: Micro & Pico κςτέλερ καθώρ και αζύπμαηερ εθαπμογέρ

•FDD: Wide-area coverage (public & macro κςτέλερ)
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Λνγηθή αξρηηεθηνληθή UMTS

Gf

Uu

Um

D

Gi

Gn

Iu

Gc

CE

Gp

Gs

Signalling and Data Transfer Interface

Signalling Interface

MSC/VLR

TE MT UTRAN TEPDN

Gr
Iu

HLR

Other PLMN

SGSN

GGSN

Gd

SM-SC
SMS-GMSC

SMS-IWMSC

GGSN

EIRSGSN

Gn
CGF

Ga
Ga

Billing

System

Gb

TE MT BSS

R

A

R

CAMEL

GSM-SCF

Ge

Circuit Switched domain

UMTS Access 

Network

GSM Access Network

Packet Switched domain
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UMTS Services

UMTS offers teleservices (like speech or SMS) and bearer services, which 
provide the capability for information transfer between access points. It is 
possible to negotiate and renegotiate the characteristics of a bearer service 
at session or connection establishment and during ongoing session or 
connection. Both connection oriented and connectionless services are 
offered for Point-to-Point and Point-to-Multipoint communication.

Bearer services have different QoS parameters for maximum transfer delay, 
delay variation and bit error rate. Offered data rates targets are:

144 kbits/s satellite and rural outdoor

384 kbits/s urban outdoor

2048 kbits/s indoor and low range outdoor
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Κιάζεηο θαη παξάκεηξνη QoS

Οπιζμόρ κλάζευν βάζει: delay, bit rate, bit error rate, traffic handling 

priority requirements

Conversational Class: Fixed resource allocation

Παπάδειγμα:Video telephony, video gaming 

Streaming Class: Tolerance to a certain amount of delay variation

Παπάδειγμα:Video Downloading, webcast 

Interactive Class: Services requiring assured response times 

(scheduling priority)

Παπάδειγμα:E-commerce, web browsing 

Background Class: Best effort services (lowest priority) 

Παπάδειγμα:file transfer, E-mail, SMS 
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Κιάζεηο θαη παξάκεηξνη QoS
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Mobile TV

Source NOKIA

mobileTV.idemo


71

Visual Tags

Source VTT

visual_tag_web.wmv


Sports view services

72

sportsviewing.idemo


Sports view services

The target user of this application/service is a remote 

spectator equipped with a PDA terminal . He/she will 

have several means to follow the match in real-time or 

afterwards. 

In real-time: view of the whole football field with 

animated players and the ball, or a video view from 

any of the cameras installed around the field. 

Off-line: replays of his/her choice on specific 

situations, e.g. shots on goal, either as animated or 

video-based. 

In addition the user has access to various relevant 

information, like match statistics and team or player 

data. This kind of service could also involve 

advertising and specific betting opportunities, which 

add to its business potential.

Implementation of the pilot system requires several 

cameras installed around the field. This is crucial for 

the technically most difficult task of the application, 

i.e. for detecting and tracking the players and the ball. 

But this camera array also makes possible for the user 

to watch the video view of his/her personal choice.

73
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Reconfigurabillity/Adaptability – Γηαηί;

Various user 

profiles 

Various terminal 

profiles

Network

Various access and 

network capabilities

Reconfigurability/adaptability 
management, Ubiquitous Service 

provision

Complexity for profile 

interpretation, policy 

enforcement, protocol 

download etc.

ServiceSP

SP

Various 

service/application 

profiles

Various 

service/application 

providers

Service/application 

Provider
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Απαηηήζεηο γηα ηελ εηζαγσγή δπλακηθά 
αλαπξνζαξκνδόκελσλ δηθηύσλ θαη ππεξεζηώλ

Support for flexible business models with novel dynamic services

Convergence towards an IP-based core network and ubiquitous, 
seamless access 

Dynamic service registration, deployment and update by Service 
Providers (SPs)

Dynamic user registration

Support for QoS, flexible security schemes

Support for flexible charging/accounting models

Advanced profile management 
(user/service/network/terminal/charging/security)

Context aware and adaptable service deployment

Advanced Service discovery - based on various parameters, e.g.:
 Terminal capabilities

 User profile

 Service profile

 Location etc.

RECONFIGURABILITY

A

D

A

P

T

A

B

I

L

I

T

Y

Dynamic reconfiguration/adaptation based on:

profiles, service provision requirements 

MT/access/network capabilities

policy provision (charging, QoS etc.)

context information (e.g., terminal, network, user preferences and status
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Ση είλαη ε δπλακηθή αλαδηακόξθσζε

Η δπλακηθή…

 δημιοςπγία ζηιγμιοηύπων,

 παπαμεηποποίηζη και

 διαζύνδεζη

ιεηηνπξγηθώλ νληνηήηωλ (π.ρ. protocol instances) 

κέζα ζηα επίπεδα

 σπήζηη, 

 ελέγσος και

 διασείπιζηρ,

ελόο ζπζηήκαηνο επηθνηλωληώλ κε ηξόπν

 διασειπίζιμο, 

 ακέπαιο και

 διαθανή
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Terminal, networks, services and regulation evolutions

Road-map 

Circuit 

Switched

Packet

Switched

Convergent, 

reconfigurable
Self Organising

1-Mode

(Multiband)

2G/3G Dual

Mode

Composite 

Multimode

Fully Software 

Definable

Static Spectrum 

Allocation

Limited Spectrum

Sharing

Dynamic and Flexible 

Spectrum Allocation

202020102000

Limited, static Flexible, reconfigurable 

service provision

Adaptable, ubiquitous 

service provision
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Business model for flexible service provision through 
Service Provision and Reconfigurability Middleware

Third Trusted Party/HE-VASP
Domain

Retailer

(R)

Service Provision and 

Reconfigurability 

Platform

Provider

User

(U)

User

(U)

Service/Application

Provider

(SAP)

Value-added Application/

Service Provider

(VASP)

Provision of portal reference

Portal access control

Business level relationship

for VAS provision

Access Provider

(AP)Network Access Provider

(NAP)

Mobile network operator 
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Roadmap
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Μνληεινπνίεζε ζπζρεηίζεσλ θνξέσλ γηα ηελ από άθξν 
ζε άθξν αλαδηακόξθσζε
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Business actors for reconfigurable 4G systems (MITF)



Super 3G – LTE: the vision

82

..\..\..\tools\YouTube - NTT DoCoMo Mobile Future.flv
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Augmented Reality

Source VTT

webARpda320x256.rm
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Service delivery

Future wireless services will be accessed in heterogeneous multi-access 

environment
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Multi-network services

All-IP provides interoperability - Services and content are delivered over 

many networks instead of only one
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ABC

The principles of Always Best Connected (ABC):

• Seamless (and fast) session roaming between access networks

• Seamless session roaming between different terminals

• Multiple sessions management through different radio interfaces

• Continuous quality of service and fallback solutions

• Unified AAA and security

• Heterogeneous network engineering
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Video services

• The video content delivery services are 

becoming important market area in both 

mobile and fixed networks

• Large share of video is created and 

distributed mobile

• Users create their own content and would 

like to store, distribute and profit from it

• The amount of multimedia content is 

overwhelming

• The same video content needs to be 

retrieved to variety of end terminals
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Mobility clusters

• Cluster may be formed e.g. by 

people who have certain trust 

relationship e.g. same company

• Clusters may have hierarchy 

levels (HL)

• Devices in clusters may come 

and go in ad hoc manner

• Rules and methods are needed 

for cluster management, mobility 

and connection to upper hierarchy 

level (gateway)
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Context aware services

Location Based Services

Context management

Context retrieval

Context info:

location

resources – e.g., battery

signal strength

etc.
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ύγθιηζε θηλεηώλ επηθνηλσληώλ θαη ηνπ Ιληεξλεη

Mobile Network Operator
legacy systems, MMSC,SMSC

ucp - mobile media platform (VAS)

any consumer device

MMS Terminals

J2ME

WAP Push handsets

WAP 1.1 handsets

SMS, EMS

PDA, smartphones

email, PC, WEB

WAP 1.2 push: WAP ENC

OTA, offline-online, compose, send, receive

WAP 1.2 push, MMS viewed in browser

SMS: URL for web access,
SMS: Message-ID (WAP1.1)

pictureSMS, logo, text digest of 
message, URL for WEB

cHTML/HTTP
(imode, Pocket PC, Treo, Palm, Danger, Pogo..)

SMTP, HTML browser 

@



91

Mobile interactive gaming

Source VTT
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MEXE - 3G mobile multimedia 

mobile phones fully internet integrated

– internet and multimedia services, on the move

– by 2020 more people will be interacting with the WWW 
via wireless devices than traditional computers (!?) 

• operator and third party multimedia services

• generally no services standardised, but enabled using 
3GPP services toolkits (e.g. services toolkits (e.g. MExE 
MExE, CAMEL, USAT, OSA) and IP/IT toolkits)

• new personalised multimedia services rapidly developed 
to differentiate from competitors
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MExE Overview

• standardised execution environments in a mobile phone

 WAP

 PersonalJava

 CLDC/MIDP Java (Connected Limited Device Configuration, Mobile 

Information Device Profile )

Applicable to 3G, non-3G, cordless and fixed environments

• IT/IP multimedia services running on mobile phones

 write once, execute on many mobile phones

• transfer of multimedia services

 up/downloading, network/3rd party, MExE-to-MExE services

• standardised negotiation of capabilities with servers

 i.e. device type, screen size, memory, bearers etc.
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MExE Service Scenarios
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MExE Architecture
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Example MExE Device
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Example MExE services
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Example MExE services
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Example MExE Services



101

Example MExE Services
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Example MExE Services
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Example MExE Services

s
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MExE Functionality
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MExE Functionality
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MExE Functionality
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MExE Functionality
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MExE Functionality



109

MExE Summary
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Mobile services: what 3G has promised, 4G will deliver

..\..\E\SIEMENS\SIEMENS\demo\ericsson2.idemo


Parlay/OSA: 

an open API for service development
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Outline

0- Introduction: the Parlay/OSA API: why, where, what?

1- A closer look at Parlay/OSA

- Parlay/OSA Framework and Service Capability Features

- Parlay/OSA current functionality

2- The Parlay/OSA Framework

- Framework functionality

- How does it work? 

3- Example Parlay/OSA applications
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Outline

4- Parlay/OSA standardisation

- Bodies involved in Parlay/OSA standardisation

- The Joint API Group

5- The next Parlay/OSA release

6- Summary, contacts
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Outline

0- Introduction: the Parlay/OSA API: why, where, what?

1- A closer look at Parlay/OSA

2- The Parlay/OSA Framework

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

5- The next Parlay/OSA release

6- Summary, contacts
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The Parlay/OSA API: Why? (1/2)

A change in business models has introduced new players in the 

telecom business

User

New Player

services

connectivity

Operator

connectivity

Some want to address 

users directly

User

New Player

connectivity

+ services

Operator

connectivity

Some prefer to do it 

via the Network Operator

But they have something in common:

They compete in the services market...

and they have no network!
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The Parlay/OSA API: Why? (2/2)

This is a win-win situation!

- It opens new sources of revenue for incumbent Network 

Operators

- traffic in their networks increases

- they may enrich their service offering

- It opens the telecom business to newcomers

- VNOs, MVNOs, ASPs, ...

So we only need a technical enabler: Parlay/OSA
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Services/application

layer

Control layer

Service Capability Servers

Connectivity layer

Core & Radio Networks

2G 2.5G & 3G

OSA/Parlay API’s

exposing 

network service 

capabilities

Distribution via 

middleware

Parlay / OSA

The Parlay/OSA API: Where? (1/2)
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The Parlay/OSA API: Where? (2/2)

SIP AS

IM SSF

CAMEL App

CAP

S-CSCF

ISC

OSA SCS

OSA Service

OSA

HSS

ISC ISC

Cx
MAPSh

The UMTS Example
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The Parlay/OSA API: What? (1/2)

Parlay/OSA (Open Service Access) is an API that enables operator 

and 3rd party applications to make use of network functionality 

through a set of open, standardised interfaces

Parlay/OSA API

OSA Gateway

Mapping to network specific protocols

Network Network complexity hidden from 

applications

App1 App2 AppN
Applications (independent of 

underlying network technology)

3GPP

ETSI

Parlay

JAIN
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The Parlay / OSA API: What (2/2)

Opening up of network by means of standardized APIs based on open 

technology. This leads to :

 Shorter TTM for applications / services due to abstraction and open technology 

(developer community orders of magnitude larger than telco developer community)

 Applications can also be developed and deployed by 3rd parties (creative, new 

innovative services).

 Applications can be network independent (multi-access / multi-service)

 Applications can be combination of 

– different capabilities 

– enterprise data with network functionality

leading to new innovative services.
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Outline

0- Introduction

1- A closer look at Parlay/OSA

- Parlay/OSA Framework and Service Capability Features

- Parlay/OSA current functionality

2- The Parlay/OSA Framework

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

5- The next Parlay/OSA release

6- Summary, contacts
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Parlay/OSA Terminology: SCSs and SCFs

- The Parlay/OSA Gateway consists of several Service 

Capability Servers (SCS): functional entities that 

provide Parlay/OSA interfaces towards applications.

SCF

SCS

Interface

- Each SCS is seen by applications as one or 

more Service Capability Features (SCF): 

abstractions of the functionality offered by 

the network, accessible via the Parlay/OSA 

API. Sometimes they are also called 

services

- The Parlay/OSA SCFs are specified in terms 

of interface classes and their methods
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Parlay/OSA = Framework + A Set Of SCFs

framework User

Location

Call control

HLR CSE ---- Servers

E.g. Location server

Billing server

Service capability servers

interface
class

OSA API

Application

Application

server

Not standardized

OSA Internal API

One of the Parlay/OSA SCSs is called the Parlay/OSA Framework, 

and is always present, one per network
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UMTS Service Architecture
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Mapping of SCFs to Release 2000 Network 
Architecture
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Outline

0- Introduction

1- A closer look at Parlay/OSA

- Parlay/OSA Framework and Service Capability Features

- Parlay/OSA current functionality

2- The Parlay/OSA Framework

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

5- The next Parlay/OSA release

6- Summary, contacts
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Basic Parlay/OSA SCFs

 

CCaallll  CCoonnttrrooll  TThhee  CCaallll  CCoonnttrrooll  ffaammiillyy,,  wwiitthh  ccaappaabbiilliittiieess  rraannggiinngg  ffrroomm  sseettttiinngg  uupp  bbaassiicc  ccaallllss  ttoo  mmaanniippuullaattiinngg  

mmuullttiimmeeddiiaa  ccoonnffeerreennccee  ccaallllss  ((sseeee  NNoottee  11))  

UUsseerr  IInntteerraaccttiioonn  OObbttaaiinn  iinnffoorrmmaattiioonn  ffrroomm  tthhee  eenndd--uusseerr,,  ppllaayy  aannnnoouunncceemmeennttss,,  sseenndd  sshhoorrtt  tteexxtt  mmeessssaaggeess,,  eettcc  

UUsseerr  llooccaattiioonn  //  

UUsseerr  ssttaattuuss  
OObbttaaiinn  llooccaattiioonn  aanndd  ssttaattuuss  iinnffoorrmmaattiioonn  

TTeerrmmiinnaall  

ccaappaabbiilliittiieess  
OObbttaaiinn  tthhee  ccaappaabbiilliittiieess  ooff  aann  eenndd--uusseerr  tteerrmmiinnaall  

DDaattaa  sseessssiioonn  

ccoonnttrrooll  
CCoonnttrrooll  ooff  ddaattaa  sseessssiioonnss  

GGeenneerriicc  

MMeessssaaggiinngg  
AAcccceessss  ttoo  mmaaiillbbooxxeess  ((sseeee  NNoottee  22))  

CCoonnnneeccttiivviittyy  

MMaannaaggeemmeenntt  
PPrroovviissiioonneedd  QQooSS  ((sseeee  NNoottee  22))  

AAccccoouunntt  

MMaannaaggeemmeenntt  
AAcccceessss  eenndd--uusseerr  aaccccoouunnttss  

CCoonntteenntt  bbaasseedd  

CChhaarrggiinngg  
CChhaarrggee  eenndd--uusseerrss  ffoorr  uussee  ooff  aapppplliiccaattiioonnss  //  ddaattaa  

 

Note 2: Not part of 3GPP OSA Release 4

Note 1: Multimedia and Conference Call Control not part of 3GPP OSA Release 4
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Outline

0- Introduction

1- A closer look at Parlay/OSA

2- The Parlay/OSA Framework

- Framework functionality

- How does it work? 

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

5- The next Parlay/OSA release

6- Summary, contacts
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The Parlay/OSA Framework

Registered Services

Client Application

Framework
Call

Control
Mobility etc

1

3

- SCF registration

- support of multi-domain

- control of access to the network

- integrity management

- discovery of network functionality

4
Enterprise

Operator

- Application subscription

to services

2 2
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Outline

0- Introduction

1- A closer look at Parlay/OSA

2- The Parlay/OSA Framework

- Framework functionality

- How does it work? 

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

5- The next Parlay/OSA release

6- Summary, contacts
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How does the FW work ? 

Application

Framework Service /

SCS

1: authentication

2: request Registration interface

3: register factory

4: authentication
5: request Discovery interface

6: discover Service

7: Select Service + sign SLA

8: create Service Manager

9: return Service Manager

10: return Service Manager
11: Use service
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Outline

0- Introduction

1- A closer look at Parlay/OSA

2- The Parlay/OSA Framework

- Framework functionality

- How does it work? 

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

5- The next Parlay/OSA release

6- Summary, contacts
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The user dials in to the application to access information,

• traffic

• weather,

• stocks,

• etc

via voice.

Information Application
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The Application registers to the Framework

The Framework starts a suitable Call Manager, and 

passes a reference to the application

Information Application : interaction flow before 

traffic
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User calls service number

SCS checks subscription to service

Information presented to user via UI SCS

Application charges subscriber

(either via Charging API, or indirectly

via CC API)

Information Application : interaction flow during 

traffic
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This is an example of combination of enterprise data with 

network capabilities

Location Service

Bank services

Location services

Leisure

News
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Location Service

The idea is that the user is able to find out the nearest 

ATM machine

Directions

From 

To ATM

Bank

Police

Default
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Location service
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PLMN

(GSM/UMTS CS)

PSTN/ISDN (CS)

User Location

SCS

Application

Application Server

OSA Interface

CC/UI

SCS

FW WAP
GW

The terminal interacts via WAP with application, selects ATM 

location option 

The application invokes „userLocationRequest‟ method, gets 

response

The application produces suitable map (including term.caps from 

WAP GW), provides this to terminal

Location service: interaction flow during traffic
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The application allows user to access all his messages.

This is an example of combination of information in different 

business domains

Unified messaging application
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The user sets messaging preferences (private and 

corporate combined if desired) via Web/WAP 

(or via voice recognition)

Notifications of different messages, plus actions, are 

handled by the application

Unified messaging application: interaction flow
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Outline

0- Introduction

1- A closer look at OSA

2- The Parlay/OSA Framework

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

- Bodies involved in Parlay/OSA standardisation

- The Joint API Group

5- The next Parlay/OSA release

6- Summary, contacts
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Bodies Involved In Parlay/OSA Standardisation

OSA specification and standardisation is a joint 

effort by the following bodies:

- 3GPP CN5

- ETSI SPAN12

- ITU-T SG11 (only ref. document)

- The Parlay Group

The objective is to have a single API for the whole 

developer community
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OSA (Parlay) In 3GPP

3GPP

Services
Architecture

+coordination
Security Codec

Telecom 
mgmt

...SIP CAMEL OSA

OSA stage 1:
requirements

OSA stage 2:
architecture

Services and System

Aspects (SA)
Terminals

(T)

Radio Access Network

(RAN/GERAN)

Core Network 

(CN)

OSA stage 3:
protocols
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- ETSI SPAN (Services and Protocols for Advanced Networks) was 

re-organized

- The group ETSI SPAN12, Application interfaces for service 

providers and network operators, was created

- An activity in ETSI SPAN14, called Service Provider Access 

Requirements (SPAR), was also created

- ETSI SPAN12, aware of the identical scope of the work in 3GPP 

CN5, agreed to work jointly and make 

all meetings joint meetings

- Today ETSI SPAN12 has an OSA Project, part of the Joint API 

Group and working also on OSA/Parlay Compliance

OSA (Parlay) In ETSI
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OSA/Parlay In ITU-T

- ITU-T SG11 has defined a Question 4 called 

API/Object interface and architecture for signaling, “covering the 

interface between network control and application layers”

- ITU-T has decided to write a reference document for this activity, 

and delegate the contents to other bodies

- This way ITU-T will adopt OSA specifications by ETSI (+3GPP 

+Parlay)

- ITU-T SG11 draft document is called TD 1/11-25
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Parlay (OSA) In The Parlay Group

- The Parlay Group (www.parlay.org) started in March 98, and today is 

an open, multi-vendor forum with around 50 members from the IT 

and Telecom business

- The Parlay Group aims to create open, technology independent 

APIs which enable developing applications across multiple 

networks (=OSA!); and to accelerate the adoption of these APIs 

and promotes their use and standardisation.

- Technical work in the Parlay Group is done in Work Groups; the 

Parlay WGs have joined the 3GPP+ETSI OSA (Parlay) joint group 

to develop together a single API
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Outline

0- Introduction

1- A closer look at Parlay/OSA

2- The Parlay/OSA Framework

3- Example Parlay/OSA applications

4- Parlay/OSA standardisation

- Bodies involved in Parlay/OSA standardisation

- The Joint API Group

5- The next Parlay/OSA release

6- Summary, contacts
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Today’s Parlay/OSA Joint Activities

- Today 3GPP, ETSI and Parlay have joined forces to specify a single 

API for the whole developer community

- Requirements coming from the three participating bodies are taken 

into account:

- 3GPP requirements from SA1 and SA2

- ETSI requirements from SPAN14 SPAR

- Parlay requirements from the Parlay Group

- All meetings are joint meetings

- The joint work is (UML) based on a common model,

http://docbox.etsi.org/tech-org/span/open/span12/UML/ 

Then each body generates its own document format
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 PSTN/ISDN

 OSA (Open Service Access)

 UMTS

 OSA (Open Service Access)

API’s for Open Service Access; ONE API for ONE developer 

community

Joint API 

Group

Current Workflow

Reference in ITU-T Roadmap

JAIN

1.) Requirements
introduced 
by individual bodies

2.) create the API
that supports the superset
of all requirements.
(Joint meetings)

3.) Results are  
transferred back to 
individual bodies
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Alignment and backwards compatibility

- The current last versions of the three bodies are fully aligned

3GPP Rel4  ETSI Ver1  Parlay 3

- None of them is backwards compatible with any of its previous 

releases/versions, due to changes based on feedback from 

implementers

- From now on backwards compatibility is a must
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The Parlay/OSA API is contained in two sets of documents:

- The API specification in terms of interfaces and their parameters 

(UML description and IDL specification), sequence diagrams and 

state models 

- The Mapping specification of the Parlay/OSA API and network 

protocols : a possible, informative mapping from the API to 

various network protocols (i.e. MAP, CAP,..)

3GPP Parlay/OSA Rel4 Document Structure (1/2)
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Parlay/OSA Document Structure (2/2)

The specification is in turn contained in the following documents:

- 3GPP : TS 29.198 /12 parts (API) + TR 29.998 (Mapping) 

http://www.3gpp.org/ftp/Specs/2001-

12/Rel4/29_Series

- ETSI : ES 201 915 (API) + TR 101 917 (Mapping) 

http://docbox.etsi.org/tech-org

/span/Open/Span12/osa.html

- Parlay

http://www.parlay.org/specs/index.asp

Choose your favorite: all are aligned!
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Παξνρή πξνεγκέλσλ ππεξεζηώλ νπνηεδήπνηε  θαη 
νπνπδήπνηε

VTT

..\..\E\SIEMENS\SIEMENS\demo\vtt.idemo


Business modelling and charging aspects
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4G Business model
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4G simple business scenario

User has an agreement with the home operator that he 

can get access to foreign networks.

Home operator has agreements with wireless network 

service providers. They could have been made directly or 

by using broker‟s services.

Wireless network service provider has bought foreign 

networks bandwidth and provides the wireless Internet 

connection service to the user.
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Various roles in the business model

Home operators

The user needs somebody, called a home operator, to secure him access to foreign networks.

To answer to these expectations, the home operator tries to make agreements with

as many foreign networks and foreign service providers as possible. A home operator

could also choose an easier way – to find a broker holding agreements with foreign service

providers and networks.

Home operators are mostly going to be big companies as the customers are

going to valuate them on the basis how many wireless network service providers they have

agreements with. Its not the number that counts but the area covered. The key question will

be, which operator covers the area where a specific customer is used to walking around.

Smaller companies that want to act as home operators are forced to find “umbrella operator(s)” for 
themselves in order to stay in competition. In reality, this means signing a

contract with a big operator in order to use his agreements. This way, the home operators

are going to build up a hierarchical chain. Probably this is not going to be a high one. As it

was described before, it‟s easier for big companies to survive. Three levels would be quite

suitable. A small company makes first an agreement, for example, with a country-level

operator that, in its turn, cooperates with an international operator.

The home operator may (but does not have to) own a network. This way it could act as

a foreign service provider at the same time.
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Various roles in the business model

ISP – Internet Service Providers

•Experience of E-commerce and advertising

 In the future, there will be a substantial amount of subscribed advertising. It 
means that you can for example ask to send you every Friday and Saturday 
evening at 7o‟clock information about live bands in Helsinki bars. As the bars 
are paying for the information to be advertised, this means cheaper service to 
the customers. So experience in advertising will be very relevant.

•Fixed Internet portal experience

 They have the knowledge of what people are doing in the Internet. (For 
example, what services they prefer, which web sites they visit, etc.) It could 
help in attracting customers.

•Strong brand

 ISPs‟ biggest strength is that they already have strong brands. Life has shown 
that people always prefer a name known to them, especially in areas they are 
not very familiar with. Also, ISPs have already large customer base. So in fact, 
for a customer, it would mean only adding some extra items to the agreement.

• Strong partnering experience

 This will help in negotiations and in keeping good relationship with wireless 
networks service providers.
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Various roles in the business model

Mobile operators

•A packet service offer
 A mobile operator is able to offer customers a packet of mobile phone services 

and wireless Internet connection. ”Use WLAN where available and GSM data/ 
UMTS elsewhere!” Such solution is especially convenient and appealing to 
business users who need reliability.

•Large customer base and large experience in customer relationship
 For home operators, it is crucial to focus on the customer relationships. 

Experience in this area has a great importance.

•Experience in billing
 Mobile operators have already built up billing systems and working billing 

relationships with their customers.

•Existing networks infrastructure
 Networks can be used somehow for wireless Internet connections. They also 

have experience in building up networks.
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Various roles in the business model

Telecoms

•Big size
 Telecoms are usually very big companies. This can provide more stability and 

make it easier to collect the agreements with wireless service providers.

•Experience with advertising, networks etc.

•Large customer base and experience in customer 

relationships
 Nowadays, ISPs, telecoms and mobile operators could be the same companies 

but as it doesn‟t have to be so (and it is not, in many cases), we handle them as 

separate companies.
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Various roles in the business model

Wireless network service providers

Wireless network service providers are companies who 

have brought WLAN capacity and offer a service of 

wireless Internet connection. In some cases, a network 

owner can act on the same time as a network service 

provider.

In the case of wireless LANs, the service provider firm‟s

size does not matter because even an operator with only 

one base station could be the only one providing 

connectivity in this area.
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Various roles in the business model

Brokers

Broker is a possible connecting link between the home 

operator and the wireless network service providers. It 

simplifies the connections between the parts of the 

network business model. Broker can also mediate trust.
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Various roles in the business model

Foreign network

Foreign networks are built by network owners, who then sell out their capacity. 
Probably the whole capacity is sold to one service provider, but there could be more, 
if the capacity is divided.

Wireless networks could be built for various purposes:

1. Networks could be built especially for public access. There could be two types of

network builders in this case. Some firms will specialize on building the networks

and selling the capacity to operators without keeping any decision rights, only the

ownership of the equipment. Some network owners could act at the same time as

wireless network service providers.

2. Networks could be also built in order to attract customers to the main business. For

example, wireless Internet access could draw more customers to a café or airport

lounge.

3. Networks could be built primarily for internal use, but some of the excess capacity

is sold for public users.
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Various roles in the business model

Payment methods

1 Prepayment

No credit is provided. The user has to pay before access is allowed.

One scheme of using prepayment method could be as follows. The user has deposited some amount of money to 
his home operator. When the mobile node connects a foreign network, he either shows a certificate that he has the 
deposit or foreign agent connects the home operator in order to get information about user funds. The user then 
reserves some bandwidth for a fixed time, during which he thinks to going to use the service. The foreign agent 
sends a message to the home operator to freeze the amount that equals the cost of using the reserved service. 
After the user has finished using the service, the money is charged from home organization and remaining funds (if 
any) are released.

2 Continuous paying

2.1 Micropayment

The main idea of the micropayment method is to pay in such a small increments that the user can afford to lose 
one single payment and the network is not interested in cheating in order to get one payment amount. 
Micropayments have a number of advantages over other payment methods. First, in most cases, it is efficient. 
Second, the user can control how much he is really spending, so there will be no “unpleasant” surprises at the end 
of the month. Third, the user doesn‟t have to trust the foreign network. As the single payments are so

small, user can always pay first one coin and then stop further paying if he feels that he did not get the service 
quality that was promised to him, or that he did not get service at all. The micropayment techniques make sure that 
if the service breaks down for some reason, the payment flow stops automatically.

2.2 (Possibly anonymous) electronic cash

Electronic cash is less efficient than micropayments. However, it also requires less trust to the service provider. 
Most importantly, electronic cash can provide strongly anonymous payments. While one could argue that 
anonymity does not fit well together with the structure of Mobile IP, where behavioral patterns of users are easy to 
trace, we could still imagine that in some specific places anonymity could be useful and achievable. One possibility 
for this would be the usage of “Mobile IP anonymizers” that hide at least a part of the traffic.

2.3 Monthly billing

Data is collected and the payment takes place afterwards (usually at the end of the month). In the early days of 
wireless Internet access, payment for the services is probably going to be based on a flat monthly rate. Customers 
are used to paying so. As the system develops further, price differentiation will appear in the scene. For poorer or 
yet mistrusted customers, prepayment is a suitable solution.
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Various roles in the business model

Pricing

Advertising and pricing

To attract more customers, the foreign network advertises its services over air. In order to compete 
with other networks situating near the mobile node (potential customer), foreign networks should 
include at least some information about its prices in the advertisement message.

In the future the competition could get so tight that price level of different operations would be 
similar enough for the mobile node not to care to which network it is connecting. There would be 
still some networks that would grant free access to specific customers. So, in any case, there 
would be a competition between networks to attract customers. As one should not produce much 
overhead in first signals sent to potential customers, the best idea would be to attach 2, 3 general 
prices to the broadcast advertisement message and to allow mobile nodes free access to a web-
page for further information.

There are always some customers to which foreign network wants to give free access or at least 
reduced prices. In this case, the mobile node could answer to first network advertisement 
message with a certificate that proves it is the person to whom the privileges belong. The mobile 
node attaches a little message to the certificate that shows if he would like to get price information 
in next message or not. If you are used to visiting one café every week, you probably know their 
price list and would like to get the price information only in case of changes or special offers.
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Various roles in the business model

Pricing

Pricing differentiation

Wireless network access could be used for various activities. One could want to check out if there 
are some new e-mails, or one could listen to mp3s while shopping in grocery hall. As those 
services need different bandwidths, so it will be neither reasonable nor fair to

grant the price by used minutes or by transferred bytes only. The solution is to work out pricing 
packets from which the customer will choose the suitable one.

1. Price per time unit. 

For example, 1 Euro per 1 hour for staying registered in the foreign network. This allows using 
instant messaging, waiting emails, etc. It depends on the network if the customer could use the 
capacity left from other users or he‟ll be given a minimum capacity for staying in network. In this 
case, if the customer receives or sends an email, he has to pay more for the kilobytes transferred.

2. Price per kilobytes transferred. 

For example, 1 cent per 1 kilobyte. This price packet is suitable for web browsing, files transfer, 
reading email etc. Packets (1) and (2) together offer the possibility to pay a little for staying in the 
foreign network and then pay more for every action you are doing. So this would probably be the 
most common method of payment in the future.

3. Price per bandwidth reserved. 

For example, 50 cents per minute. Reservation is needed for audio and video streaming, IP 
telephony, etc. Reserved bandwidth is technically quite difficult to implement and can be provided 
only to a few users at a time.
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Payment methods

1 Prepayment

No credit is provided. The user has to pay before access is allowed.

One scheme of using prepayment method could be as follows. The user has deposited some amount of money to 
his home operator. When the mobile node connects a foreign network, he either shows a certificate that he has the 
deposit or foreign agent connects the home operator in order to get information about user funds. The user then 
reserves some bandwidth for a fixed time, during which he thinks to going to use the service. The foreign agent 
sends a message to the home operator to freeze the amount that equals the cost of using the reserved service. 
After the user has finished using the service, the money is charged from home organization and remaining funds (if 
any) are released.

2 Continuous paying

2.1 Micropayment

The main idea of the micropayment method is to pay in such a small increments that the user can afford to lose 
one single payment and the network is not interested in cheating in order to get one payment amount. 
Micropayments have a number of advantages over other payment methods. First, in most cases, it is efficient. 
Second, the user can control how much he is really spending, so there will be no “unpleasant” surprises at the end 
of the month. Third, the user doesn‟t have to trust the foreign network. As the single payments are so

small, user can always pay first one coin and then stop further paying if he feels that he did not get the service 
quality that was promised to him, or that he did not get service at all. The micropayment techniques make sure that 
if the service breaks down for some reason, the payment flow stops automatically.

2.2 (Possibly anonymous) electronic cash

Electronic cash is less efficient than micropayments. However, it also requires less trust to the service provider. 
Most importantly, electronic cash can provide strongly anonymous payments. While one could argue that 
anonymity does not fit well together with the structure of Mobile IP, where behavioral patterns of users are easy to 
trace, we could still imagine that in some specific places anonymity could be useful and achievable. One possibility 
for this would be the usage of “Mobile IP anonymizers” that hide at least a part of the traffic.

2.3 Monthly billing

Data is collected and the payment takes place afterwards (usually at the end of the month). In the early days of 
wireless Internet access, payment for the services is probably going to be based on a flat monthly rate. Customers 
are used to paying so. As the system develops further, price differentiation will appear in the scene. For poorer or 
yet mistrusted customers, prepayment is a suitable solution.
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Generic Charging Models for Mobile and Internet 
usage
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Fixed Priced & Metered Connection
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Packet charging and Edge charging 
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Paris-Metro
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Expected Capacity charging
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Current trend
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Separation of charges

Transport plane

Service plane

Content plane
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Security requirements

VASP :

 Restricted access

 Client authentication

User : 

 Protection of mobile terminal resources 

 Protection of his/her private life e.g. “Anonymity” when accessing 
VAS

VAS (mobile code) :

 Intellectual property rights protection

 Conditions of use

 Run-time tuning and control


