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Outline

» Techno-business models:
— Subscriber-Based Model (SBM)
— Consumer-Based Model (CBM)
« CBM technological enablers / solutions:
—3P-AAA & 3P-C&B
—~WBCs & ADA

—I1CC
e Conclusions
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Introduction:

Context

« Techno-business model for future wireless mobile
communications

» Important questions In the process of directing the
evolution of ‘Always Best Connected and best
Served’ (ABC&S) In future generations of wireless
communications are:

— What business models are feasible?

— What kind of generic business models would be attractive
to stakeholders and would drive this vision?

— What are the technical implications of any newly proposed
business model?
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Introduction:

Core Idea:

A different techno-business model from the evolving
legacy one.

This and some key technical innovations required to
supported it are outlined.

Bottom Line:

The way wireless services, especially the wireless access
service component is supplied, should be founded on

a consumer-based structure rather than a subscriber-
based structure.
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Introduction:

A new generic techno-business model can
result from an infrastructural re-think
on the way Authentication, Authorization
and Accounting (AAA) service Is supplied,

and
that this Is key to a healthy future
communications’ evolution.
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Introduction:

Consumer-Based techno-business Model (CBM)
Subscriber-Based techno-business Model (SBM)

Subscriber: has an account(s) and a mobile terminal (MT)

number(s) tied to a particular ANP.

— This ANP is often called the home access network provider, HANP

— In mobile phones, it’s possible to have different U/SIM cards,
equivalent to having a number of subscriber contracts with different
ANPs.

— NOT user friendly;
— MT numbering is under the control of HANP,

even where number portability is facilitated.

Consumer: Obtains services of the access network (AN) as

and when mobile user (MU) wants.
Much like other consumer services ... Shopping analogy

« MU owns their (MT) numbers (e.g. IPV6 addresses) as of right
— NOT subject to any ‘subscriber agreement’. Does not have a subscriber
contract with any ANP.
Addresses to be purchased by MU, e.g. with purchase of personal
device (mobile phone, U/SIM card, tablet, laptop, etc.)
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Techno-Business Models:

* Mobile User (MU)
— Primarily the seeker of ABC&S

— Requests different types of services from different types
of Service Providers (xSPs) to be provided through
multiple service-specific ABC&S wireless access
connections which best match MU’s profile-role

« Home Access Network Provider (HANP) /
Foreign Access Network Provider (FANP)

— Provides access network infrastructure and transport
medium

— Legacy entities
« Simply called ‘ANPs’ in CBM
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Techno-Business Models:

 (Mobile) Service Provider (xSP)

— Ordinary SP - providing services to MU directly, or indirectly

through VASP
 Content Provider (CP) - provides downloadable content, e.g. music
files, video clips, MPEG movies, el ectures, eBooks, etc.
« Application Service Provider (ASP) - provider (and may be also
developer) of user applications such as VolP, teleconferencing,

eCommerce, eEducation, eGovernment etc.

« Commercial Service Provider (CSP) — airlines, travel agencies etc.

— Value-Added Service Provider (VASP) - providing additional
services, e.g.

« Service deployment and adaptation to user/terminal/network
profiles
Special service configurations
Transparent network and MT reconfiguration
Service adaptation to satisfy special service requests
etc.
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Techno-Business Models:

NEW SP Actors in CBM:
e 3P-AAA-SPs

— Provides authentication, authorization and
accounting (AAA) of both MU (wishing to use

xSP’s services) and xSP (wishing to offer
services over ANP networks)

« WBC-SPs
e |CC-SPs
« and more
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SBM techno-business model

ments o and « MU is subscribed to one
(T Jiah ANC . (or more) home ANP
2 quiré? "~ MU can only use foreign ANPs
that have an agreement with

home ANP(s)

MU can only use mobile (non-
Internet-based) services of
providers that have agreement
with home ANP

Subscriber

(Mobile
User, MU) | /

~ / 7
R ' ~ -~
- o "—’ . .
<« = =% Mobile Services

+—Business agreements

npod. a-p . Nanye @ MNY-®MW cemuHap — 23 HoemBpu 2017, Namnopoo, Bbnrapus



SBM:

\ tel Maketw Mnanoge TeneBusus MHTepHet Ycrpoidctea Moseye ot Mren 3aMren Momowy Mtel Sport

€HU, BaniaHw ot 15.06.2017

Haxogawo noBukBane kem axogAwio noBukBane

JoHa 1-
Crpatwn 8 EC/ EM3

30Ha 2-
Crparu w3swH EC

EC (BkAroyumenHo
Buzapus)

o HaLyoHaneH TapudeH
MNaH - LieHa 3a rnacoso
rOBYIKBaHe KbM Apyri
HaLoHanHy MobunHw/
QMKCHPEHY MEX Npu

(Na3BaHe Ha NONMTWKaTa 3a

CNPaBe;MBo NoN3BaHE,
yact ot QY

6,99 ne.

Source:
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Bxogawo noBukBane

0,00 nB. npvt cnassare Ha
nonuTKaTa 3a
CNPaBeANNBO NON3BaHE,
yacr ot OY

2,99 ng.

[lo HaLyoHaneH TapudeH
MnaH - LieHa 33 SMS ke
LYY HaLjMOHaNHI
MOOMHY MpEXH DK
(M33BaHe Ha NoAUTIKATA
33 CNpaBeyEn
non3sane, yact ot OY

1,29 ne.

Liexa va MB

[lo HauoHaneH Tapudex
MAaH Npw Cnassaxe Ha
NOAWTIKETA 32
CMpaBevEn Non3BaHe,
yact ot O



http://www.mtel.bg/rouming-tarifen-plan-eurotariff

@ s Q

Haxogawo obakgane (kom Haxogawo obakgane Llexna 3a 100 KB/
Mtel WORLD TRAVELLER BbAzapus, cmpaHama Ha (kom Bcuvku ocmanau Bxogawo obakgane Haxogaw SMS Llena Ha MMS 32
npe6uBaBane, EGpona) gupkalu) 100KB

3ga 1 - penopruntentu
Fipexu

30Ha 2 - [penoprunTentu
MpEXM

30\a 3 - MpenopbuuTentu
MpEXR

5,99 ne.
30Ha 1 - fipyria Mpexu 1,99 ne.
30Ha 2 - flpyri mpexu 3,59 1g.

30Ha 3 - flpyri mpexu 6,99 ne.

Source:
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http://www.mtel.bg/rouming-tarifen-plan-mtel-world-traveller

3oHa 1

ABCTDWS Hutchison Drei Austria
e B T-Mobile

Belgacom (Proximus)
BASE Company

02

T-Mobile
Orange
Hutchison 3G

BenvkobputaHua Vodafone

telekom.de (T-mobile)
lepmaHus D2 Vodafone E-Plus (1800)

02 (Germany)

rmbpantap GIBTEL

Source:
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SBM:

Vodafone

Internacional

Tarjeta SIM/Micro SIM
de Prepago

Start the year
contract free.

Get doubie data on all owr SIM Only plans
Hurry, limsed time.

PVP

)3

Saldo incluido Vodafera

Canarias
Power to you
442€ 4 Sonus 1GB That's

2GB.

#35 S5IM Only Plan

Vodafone ' e e
Power to you

cént/min

contu

recarga cént/min 3n1 SIZE

Internacionales

Llamadas
Nacionales
Llamadas

VA ya incluido IVA ya incluido ) 399
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REDTONE

® Business
™ Discount
M2M

®m Media/Entertainment

= Migrant
Retail
Roaming

Telecom
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egacy business model

ANP-centric

Reflects the thrust of present trends

Key idea: User is a subscriber

1 itemized bill through HANP (per U/SIM card)

Prior roaming agreements between FANP and
HANP required

Business agreements between registered XSPs
and ANPs

» That the AN will simply be section of service
Independent transport pipes Is simply a pipe-
dream !!!
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Dominant network rewarding !

— Inimical to new ANP entrants,
* Who would require
— Infrastructure (comprehensive and fully tested)
— FANP and xSP agreements (slow & time consuming process)
— Subscribers
— And more ...

before it Is possible to start offering services

Brake on fast deployment and flexible
provision of new xSP services

e For similar reasons

« Significant insecurity for / barrier to new xSP entrants

npod. a-p . Nanye @ MNY-®MW cemuHap — 23 HoemBpu 2017, Namnopoo, Bbnrapus



Slow, constrained ABC&S evolution
e Of Its nature

« MU must be a subscriber to an ANP before may
access their ABC&S offerings, and will find
themselves constrained to these.

Signalling overheads set to grow endless
« Standardization? Overload?

» Proliferation of proprietary, industrial standards

— Even more rarefied ANP marketplace — antithesis
of openness, etc.

— Dominance enhancement trend of dominant ANPs
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Trend from SBM to CBM

Legacy Future
> CBM

Consumer-centric
User-friendly & user-driven ABC&S
Full anytime-anywhere-anyhow portability
Level playing field
Zero-cost international roaming
New telecommunications services markets

MObIle ll.' _
devices with / - Global Pervasive

multiple SIM
slots Mmultiple SIMs

CBM-
UCWW

adapter cases _
(SII\/Iore) Bluetooth NOT WI_'[hO.Ut
multiple @ Standardization

"o w2

SIMs - =
adapters I\/Ioblle dewces

(SIMore) with eSIM card CO-EX'Stence
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SBM moving towards CBM

Possible transition solution

—Enabling users to avail of AAA services through
a 3P-AAA-SP concurrently with present (SBM)
procedures.
« ANP & XxSP service payment through this 3" party SP
 Leads to CBM

—Prepaid, and multiple U/SIM cards
 Problem with multiple MT numbers
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Trend from SBM to CBM

 Future mobile p
—Bought in a sho

nones/terminals MTs

0 without any binding

to a particular network provider

— Address/number bought separately and assigned
(Inserted) by the user
 E.g. IPv6 address

e This address iIs

not bound to a particular network

« KEY': the address iIs owned by the user!
—E.g. s/he may move it from one device to another
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CBM techno-business model

MU is not constrained to any
particular ANP

MU may use any available
service through any available
AN

3P-AAA-SP takes care of
authentication, authorization
and accounting

3P-AAA-SP
X
1

Consumer
(Mobile
See User, MU)

-

<« = =» Mobile Services
“—*Business agreements
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« MU iIsaconsumer, not a subscriber.

Achieved by:
1. 3P-AAA-centric service provision
— Realized by giving

« Key role to a ‘3P-AAA business entity’
— 3P-AAA Service Providers, who Is

— NOT traditionally a stakeholder in the wireless communications
business

— Nearest analogy: credit card companies
« They are possible & likely candidates !

2. MU ‘owns’ own (MT’s) IPv6 address(es)
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* Network-independent business model foundation

» Potential to open the wireless communications

market:
— Ease of xSP entry

— Niche and specialized AN service provision

* New, as yet unforeseen

* To be provided by new ANPs & others

- Benefiting MU’s specialized needs (collective, individual)
— Wider range of freedom & autonomy for

» ANPs (especially new ones)
— Levelling the AN playing pitch & fostering real
AN competition
 MUs
— All to their benefit in terms of greater range ABC&S offerings,
etc.

 Important business driver for the evolution
of ABC&S networking
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 All XSP able to offer their services through ANP networks
— Without having direct business agreement with the ANPs

— XSPs  have such agreements only with 3P-AAA
(mediator between xSPs and ANPs).

* ANPs and xSPs charges
— To be paid indirectly through 3P-AAA-SPs

— Security: user identified by a tamper-resistant smart CIM card,
e.g. containing her/his credit card details or ‘secure AAA ticket’

e Other PROs: (besides opening ANP and xSP markets, etc.)
— Fast deployment and flexible provision of new services
— Prevents scalability problems

— NO real differentiation between HANP and FANP

« E.g. roaming much reduced, if not in many ways eliminated!
(a local call will always be a local call regardless of where MUs have roamed to)
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rom SBM to CBM

. A SBM - present model

oreign

The resulting wireless environment
Ubiguitous Consumer
Wireless World (UCWW)

—
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CBM Wireless Environment;

Access Network

Provider #1

Web surfing, email

— Video conferencing
Advertisement
of available Access
Networks and Telesetvices
(viaWBCs)

‘V‘

VOIP (e.g. Net-meeting)

Access Network Provider #2
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wBC-SP2

Wireless Billboard Channels
(wBcCc)

S,
C?ofs

Consu mer-User- —
(CIM, personal ’
IPv6 address)

Abest bl ({best for web )

(best fopfEmily-relateéd  rhest for business
coming calis incoming calls for vidaousiea migaes

& international outgcmg_@s) & SMS/MMS)

elLearning/
Incoming mlLearning
Call Providers
Connection Video Streaming Third-Part
(1ICC) Providers Authentication,
“~._ Providers Authorisation and
h Accounting

Service Providers

,// TN ‘:\\vt/;ﬁ 513?5& 3P-AAA-SP)
g.'é.__l NN W”“‘ &

.
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w 3rd-Party Authentication,
Authorization and Accounting,
3P-AAA ~ . The two

Pillars

v New personal IPv6 address
& CIM card

Business
WBCs Pillar

v Consumer-oriented
Incoming Call Connection &> Re-invented
service, ICC
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New architectural entities, technical and standardization
Innovations required for a managed CBM revolution

3" Party Authentication, Authorization and Accounting service
providers (3P-AAA-SPs)

Advertisement, Discovery and Association (ADA)

 of Access Networks (AN)
« of Mobile Services
e Global standard

Wireless Billboard Channels (WBCs)

* Global, regional, national, local ... WBCs
 Global standardization

« WBC-SPs licenses for provision of WBC service
« WBCs supported by ADA portals

Consumer-oriented Incoming Call Connection (ICC) service
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e Third-Party Authentication, Authorization
and Accounting Service Providers
(3P-AAA-SPs)

<+ = =» Mobile Services
<+—Business agreements
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e 3P-AAA-SPs are new business entities
e Central role

e Goal

— Separation of the administration and management
of users” AAA activity from the supply
of a wireless access network service

e Status

— Network-independent, autonomous, and trusted
business entities
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AWAWA

3 Principle Interfaces between:

A. Consumer and xSP/ANP
B. Consumer and 3P-AAA-SP
C. xXSP/ANP and 3P-AAA-SP

3P-
Z AAA / A [ —
Client 3P-
—- 1 = o I
Mobile \\B Client ||
Terminal
\ ~. AAA Server
—
\|“ N »
A
ANP
domain

—

e

7~

— e . =

—_—

3P-AAA
Server

[ —

domain

\
\
\
Vi
s/ )
Y 4 Internet
(IP core)

/

3P-AAA-SP

= ]
3P-
| AAA
Client

AAA Server

xSP
domain

OPOBO, Db dPUHA



¢ Standardization:
®» Interface architecture

®» Signalling protocol

« Business Development Opportunities:

— New business entities: 3P-AAA service providers
- Handling all wireless communication purchasing transactions

— Expansion into all areas of purchasing through universal
CIM cards

— Wireless payment applications (“mobile money” / “wireless
wallet”)

 Social Impact:
— Users not tied to any ANP — full mobility potential

— Market fairness and openness
- Access network market +++

— Zero roaming charges
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ITU Draft Recommendation Q.3202.1:
“Authentication Protocols ... for
Interworking among

3GPP, WiMax, and WLAN in NGN”

-~
Authentication _{
Server
TUP-FE/,
TAAFE
b
il
Authenticatar =
AMFE
L.
-
i 3GPP i ] WiMax ‘i [ WLAN 1i
_Q: | Link Accesa Metwork | i Link A:::esa Metwork I i Link Am:esa Metwork I
EP Lo I e T g~ SRS BRI
AR-FE
S
Peer SGEPPRTWIMa' AGPROWIMa IGPR WilMan”
WILAN LE WILAM LIE WILAN LIE
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e Third-Party Authentication, Authorization and
Accounting Service Providers (3P-AAA-SPs)

e Consumer address ownership,
portability & security

consumer
Mobile

< — =—» Mobile Services

<— Business agreements
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New ‘Personal’ Address scheme

¥ New globally-significant network-independent
‘Personal’ Address

» Consumer address ownership and
®» Full address portability is enabled

» IPv6 addresses

k¥ Separate class of network-independent
“personal” IPv6 addresses

k >n.10 billion addresses in this class

« Security
— Universal Consumer ldentity Module (CIM) card
— ITU-T X.509 digital certificate security
— CIM replaces SIM in UCWW

» Standardization - required for these
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C Dersone Pvo AQArE DI PVO

| Optional field |
Class Address Supplier Address Prefix Sub-address
Prefix Prefix (ID) (Owner ID) (Node/Object ID)
- - - - . ___34

] ] 128 bits
Static, permanent and unigue address

Network-independent
Managed and allocated by a global address supplier

Its uniqueness will eliminate the need for duplicated address
detection, which is compulsory in IPv6 networks with stateless
address autoconfiguration (SLAAC)

Can give more flexibility to set up and operate wireless networks of
moving objects (WiNeMO) because a node (object) can use the same
address (identity) in every case and in any communication scenario
Could be used as a long-term identity solution that can prevent
Impersonation, Sybil and other types of attacks, can help distinguish
whitewashers from newcomers in WiNeMO, and be useful in schemes
to deter security attacks




PIPv6 & ITU-T X.509

» PIPv6 address: Version

» Purchased by user L EC DTS
Serial Number

» Embedded into his/her Slig““.:;;l‘f' algorithm
B » e AlLZOoI'1 Tk . :
izgtl-gc);tSeog dlgltal identifier parameters

> In fleld Such_e(;t , Period of .
Unique Identifier validity not after

Issuer Wame

Suhject Name

Subject's
public kevy
info

Issuer Unigue

-
[} [ o =

Subject Unigue
Personal IPv6 address(es) Identifier

Extensions

. ﬂ.igl:u lti:I.II:I.S-
Signature
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MNATG4 NODE IDENTIFICATION &
F LOCAL ROUTING

GLOBAL ROUTING based on PIPv6 addresses

based on h # .
of WiNeMO’'s GTW and
IPv4 addresses of CN and WiNeMO’'s GTW MN/object

(trust-centric communication

Internet

Application Byte Stream

Application Layer PDU
(AL PDU)

Transport Layer PDU
Data (TL PDU)

IPv4 packet with IPwv4
Data . addresses of CN and GTW

IPvE packet with PIPvE addresses
of GTW and MN/object
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Data p




New CIM card

» Universal X.509-based Consumer Identity Module (CIM)

card
« Through it, an owner would use his/her PIPv6 address

with whatever mobile device s/he chooses and through

which the usage of services may be paid.

— Through the relevant CAs’ public key infrastructures (PKIs),
the validity of the certificates of all parties to a transaction may be
mutually checked as required.

« Can be developed by means of the Java Card technology

— Provides highly secure, market-proven, and widely deployed
open-platform architecture for the rapid development and
deployment of smart card applications meeting the real-world
requirements of secure system operations.

« The Java Card may typically be a plastic card containing
an embedded chip
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INTELLIGENT
RECOMMENDATION

OF MOBILE SERVICES
TO CONSUMERS




WBCs and ADA

Wireless Billboard Channels
(WBC)

and
Services’ advertisement,
discovery and
association (ADA)
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WBCs and ADA:

1. If the Mobile User (MU) is a consumer located in
the footprints of several wireless access
networks, how does he/she 'see’ or discover these
networks well enough to make ABC&S decisions in
respect of the various services MU may wish to

access?

How do access network providers let the
consumer know of their existence and services?

Since CBM access network providers have no
subscribers but wants users to use their AN
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Wireless Billboard Channels (WBC)

Wireless equivalent of roadside advertisement
billboards

‘Push’ advertisements means for Access Network Providers
— Access networks presence & current service offerings
— Association procedures for a consumer to obtain services

Consumer’s MT

- Receives service offerings on WBC

— Discovers, updates, matches service offerings against ABC&S
criteria under different profiles ...

— Makes ABC&S network-service match decisions

Advertisement, Discovery and Association (ADA) functions
and activities
. Particular to consumer wireless communications environment
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WBCs and ADA (cont.)

* In seeking to achieve ABC&S for the MU/MT in a normal
environment of multiple heterogenous ANS, in order for
MTs to able to discover the ANs and their attributes there
IS a need for the automation of the entire process of

— Advertisement,
— Discovery,

« Re-configuring MT process if necessary
— Association execution,
— Specific requirements in the configuration and use of

» ANSs by a newly associated MT and

 Application services
— |.e. reconfiguration and adaptability actions

— Transparency
 To the user, as much as the user desires (MU/MT profile issue)
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WBCs and ADA (cont.)

« MTs able to discover the ANs and their attributes
through WBCs

— The direct approach, and well-known consumer
business practice

and/or
— Through AN-services-offerings database portals,
 Probably also operated by the WBC-SPs

« Such DBs may also contained more detailed information
on any AN service offerings, association rules, procedures
etc. or re-direction to ANP-operated AN-service-offerings
& association portals.

« Push mode seems attractive in recent years!

npod. a-p W. Nanve @ MNY-®MW cemuHap — 23 HoemBpu 2017, NamnopoBo, Bvnrapus



MT dynamically compiling information on ANSs in the
locations from which MT would normally be doing its
communications (whether already in the footprint or planning to be, ...)

MT matching ANs service offerings’ profiles to
user/terminal profiles-roles and

Proposing ABC&S solutions to the user through (optional)

MT reconfigurability and application service adaptability
functionalities.

The user then, according to one of their roles, e.g. family
parent, will select ‘best” ANSs for particular service, using
criteria such as price/performance & context

— E.g. the ANs to be used for VVoIP based on
time/location/callee info
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Primarily of ANs:
— Pro-active “push” advertisement nature — attractive!
— Analogy: billboard advertising

ANPs will focus advertisements towards their
markets

— Thus: global, regional, national, local WBCs will be
required.

Also advertisement of other mobile services (XSPs)
could be envisaged

Result/Benefit:

— Equality among ANPs, e.g. existing ANPs vs.
new entrants looking for consumers.
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B Simplex Broadcast Narrowband channels

 Geographic coverage regimes
— Local, Regional, National & Global

¥ Broadcast Platforms (there may be many)  coverage

» Digital Audio Broadcasting (DAB) Local
» Digital Radio Mondiale (DRM)

» Digital Video Broadcast Handheld (DVB-H)

» Satellite Digital Multimedia Broadcasting (S-DMB)

» Digital Audio Radio Satellite technology Global

v Operators: non-ANP service providers
w Existing radio & TV broadcasters ?
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w Standardization
» Spectrum allocations

®» Protocol architecture

B Physical, data-link, and service-layer protocols,
advertisement streaming structure, including data scheduling, indexing and
encoding, and service discovery and description models.

» Business Development Opportunities

— New service provider entities (WBC-SPs)
Existing broadcast service providers
- Advertisers: of ANPs, XSPs, and others

« Social Impact
— Consumer awareness of all current service offerings
— ‘Freedom of choice’ strongly supported for consumer
« Choice of ‘best’ service from what’s available
- Personal profile matching & user-driven ABC&S decisions
Competition Stimulus: new services, service costs, etc.
Fair and equal pro-active access to consumers for

Existing and NEW access network providers

- Others - xSPs, mobile handset manufacturers, etc.
npod. a-p . Nanye @ MNY-®MW cemuHap — 23 HoemBpu 2017, Namnopoo, Bbnrapus




WBC:

MU domain WBC-SP | XSPs
domain domain

WBC I
Broadcasting I

Station

IP
Datagrams

WBC
Web Portal
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Pro-active
Push-based

Background
mode

Independent

of ANPs

Can operate
as DL out-
band CPC

¢ Teleservice
A Providers

Access
Network 1

Access
Network 3

802.11b

o
-

Mobile User
(MU)

WBC Beneficiaries:

« Access Network
Providers (ANPs)

— Advertise their
presence and
services and
attract MU’s
custom

Mobile Service
Providers (XSPs)

— Advertise &
update profiles of
their services

Mobile Users (MUs)

— Discover available
ANPs/xSPs, their
services, their
tariffs and QoS
regimes, and use
these for ABC&S
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* Purpose of WBC is to facilitate the
discovery of services (ANCS & MS)

« Numerous service discovery protocols

already In existence

« \WBC service discovery model based
loosely around the model used in these
protocols
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Basic Service Discovery Model

 Used by service Central Registry of
discovery Service
protocols, Descriptions (SDs)
e.g. Jini, SLP,
Salutation.

Based around
registry of
service
descriptions
(SDs)

A. Register SD

C. Respond
to Query

Client [Serwce Prowder
D. Use Service
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Basic Model as Applied to WBC

WBC 1s a simplex “push” channel
— Does not facilitate queries to registry

Solution is to broadcast all SDs in turn
— MU waits for required SD to be broadcast

Registration of services with WBC-SP,
separate to WBC.

WBC-SP may also offer “query-response”
service over Internet, separate to WBC.
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Basic service SDs service descriptions
discovery model,

adapted to “push”
nature of WBC

Still based around
registry of SDs,
but NO query-
response

Instead all SDs C. Discover SDs A. Register SD
are broadcast on

WBC [ MU / MT ]—» [Service Provide]

D. Associate (for
using the service)

B. Advertise WBC SP's registry of}
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e Based on SD Service Type Service Type

format Scope 1
of most popular Scope 2
service discovery . - Scope List
protocols -
— Jini, SLP, and
Salutation.
» Consists of 3
parts:
— Service type :
— Scope list u
— Attribute list Attribute N

Scope N

Attribute 1

Attribute 2

——  Attribute List
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 \What broadcast technology Is best equipped
to carry WBC channel on air?

 Several desired properties:

— Very high level of coverage
— Coverage should NOT be affected by mobility
— Good indoor reception

— Receiver should have minimal size, power
requirements and manufacturing costs
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* Terrestrial
— Digital Audio Broadcast (DAB)
— Terrestrial Digital Multimedia Broadcast (T-DMB)
— Digital Radio Mondiale (DRM)
— Digital Video Broadcast for Handheld (DVB-H)
— Multimedia Broadcast/Multicast Service (MBMS)

 Satellite
— Satellite DMB (S-DMB)

— Digital Audio Radio Satellite
(e.g. WorldSpace, XM Radio, Sirius)

« High Altitude Platforms (HAPS)

— Solar powered aircraft or airships providing
quasi-stationary communication
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SO0

Collecting Clustering Scheduling Indexing

Unicast
Backbone

Broadcast
API

Source WBC-ADP/ALC Protocols

Symbols UDP

FEC IP/IPsec
Symbols

/

X C)—>
|
Source { oo1101 | ¢

- WBC-ADP  UDP/IP Broadcasting
Segments Blocks Encoding Packet ket Agent

Symbols Database

X__—_'l

101010101010
010101010101
101010101010
010101010101

Fem——————

npod. a-p W. Nanve @ MY-LIALT ceminap — 23 AoemBpu 2017, Namnopoo, Bvnrapus



WBC:

WBC-SP Node bile Terminal
Carrier-

independent Broadcasting Recetver
layer : ,
! Service Layer Service Layer

i Brpadcastmg Receiver
dependent Link Layer Link Layer

layers

Broadcasting Recetver
Physical Layer | /i Physical Layer
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WBC Service Layer:

« Build up an efficient system for SD advertisement collecting,
clustering, scheduling, indexing, discovery, and association.

« Enable IP datacasting of SDs — by means of a novel
Advertisements Delivery Protocol (ADP).

Application
Enabler
Sub-layer

SDs Collecting, Clustering, Scheduling, Indexing
Discovery Association

WBC-ADP

WBC-ADP/ALC Protocols Service

UDP Enabler
Sub-layer

IP/IPSEC
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WBC Application Enabler Sub-Layer:

Built on three tiers:

1) Service Discovery
and Maintenance
tier
(based on Java EE)

2) Application tier

3) MAS tier

Key properties:

« Java-based
(for platform

Independence)

Distributed
(for flexibility)

Multi-agent
oriented
(for extensibility)

WEB Application

WBC WEB MVC loC Container
Context

WEB Service

Remote / Local Service Builder

Business Logic Local/Remote Portlet API
APls POJO APIs WBC AOP (JSR-168)

O/R Mapping Mail DAO

Service Discovery and Maintenance Tier

Common SIELEE Collecting APIs WBC Rule |

Ontology Engine
AES APIs Clustering APIs
: Broadcasting
Rule Scheduling APIs APls
Engine ADP APIs

APls Indexing APIs Application Tier

Gateway Agent

Main WBC Yellow Page Shared
Container Services Blackboard PAA Agent

9

Collecting Clustering Scheduling Indexing
Container Container Container Container

MAS Container Tier
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WBC Application Enabler Sub-Layer:

- Y

T - -Mobile- T« -Mobile- T - -Mobile- F - -Mobile-

B i@ 7:s5em B ARe® 7:50Pm CBRE& 7sopv £ GhElll @ 7:50Pm
iWBC-Android

Favorite iWBC Option

Favorite
ANCS:Cellular:UMTS - cuds i
My Profile

*Long time*

@ANcscgmqarums A New 'Best' Service Coming.

ANCS:Cellular:UMTS - _qubti Name: TCalls
Content: 1 Cent/Min Phone to

USA

System Config
@ ANCSMACWINUMTSWiFi

Help
ANCS:WPAN:Bluetooth - g_qgvbtl

(%) ANCSWPANBIuetooth Update
TS:Message:SMS - eeodeh

jwwmdc

IWBC Android application Ul
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WBC Service Enabler Sub-Layer:
Advertisements Delivery Protocol (ADP)

« To smooth the IPDC processing in WBC, a new reliable and
scalable ADP protocol was elaborated (based on the standard
ALC protocol) to convert WBC segments into IP packets.

2 modified BBs (Layered Coding Transport, LCT and FEC)
and 1 modified Asynchronous Layered Coding (ALC) PI
were developed for ADP.

WBC-ADP

ADP/ALC PI

ADP/LCT ADP/FEC
BB BB

The ADP Building Block Structure
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WBC Link- & PHY Layers:

 DVB-H as a pilot WBC carrier

* Improve the DVB-H reliability

— 2 new decapsulating & decoding algorithms
developed and tested:

« Smart Section Erasure (SSE)
« Smart Transport Stream Erasure (STSE)

 Build a testbed
— In software: for performance evolution

— In hardware: for ‘proof-of-concept’ demonstration
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IP Packages

DVB-H DVB-H

WBC Content Server Encapsulator Transmitter
(Computer) (IPE10) (EMAA)

IP Packages ; ' TS ; '

- - DVB-H DVB-H
Mobile Teminal _ Decapsulator Demodulator
(Laptop, MIDP, Android) (POD-1100) (POD-1100)
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« 5A/437-E (27 Jan 2014)
— IMPLEMENTATION EXAMPLES
OF A CPC PIGGYBACKED
ON A BROADCAST DIGITAL

PLATFORM

+ 5A/438-E (27 Jan 2014)
— WIRELESS BILLBOARD CHANNELS
(WBC) - AN EXAMPLE OF WIRELESS
CONTROL CHANNELS
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Aim: To enable MUs to discover and associate with ‘best’ services
under the always best connected and best served (ABC&S) paradigm.

Mathematical model: The selection of the ‘best’ service § for user U

in the network context N is based on finding the maximum value of:

Maxsl...

i=1
e OQutput: An array of servsice advertisements of size x.

Category *
Division
Topic
Scope
Attributes
QoS

Price

QoS
QoE

Price
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A modular structure has been adopted with 4 components: SD server, cloud,

distributed log data real-time collection, and real-time indexing component.
User

Behavior, UCWW —
< " Client ———— xSP

UCWW Server |y,
1 Recom- App

mended
SDs

— RTBD Real-time Indexing

\¥/
Structural Page —

label base fetcher Page
Attributes SD Server

l Clowd| —— -—
ou v —_—

w Real-time
targeting

Audience Targeting User SD retrieval

Attributes
NP TVVRES N
¢ ¢ S——

SD Ranking RT User Anti-spam

¢ l w A

Click modeling

Session log generation WBC

A ¢ WBC management Stream Computing

ETL

v

Distributed Log Data Real-time Collection
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WBC/SRS:

e Development of a UCWW Warehouse using Hadoop 2
Main tools: Kafka, Storm, Kafka->HDFS pipeline
Goal: Automatic discovery of topics, processing billions of messages per day.

kafka storm kafka camus hadoop

stormBolt

Camu-topic storm-topic camus-job

stormBolt

stormBolt

Camu-topic storm-topic camus-job

stormBolt

stormBolt

Camu-topic storm-topic camus-job

stormBolt

stormBolt

Camu-topic storm-topic camus-job

stormBolt
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WBC/SRS:

e UCWW Hadoop 2 based Cloud Middleware
e Hadoop 1 middleware updated to Hadoop 2 YARN (new version of Map/Reduce )

Message Storm HBase HDFS

Supervisor RegionServer

Bolt
Message | < RegionServer

Bolt

RegionServer
Supervisor ﬁ
Bolt

Message <
Bolt

Supervisor

Bolt
Message | <
Bolt
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Android
Client

WBC/SRS:

e UCWW Distributed Message System updated to Hadoop 2
e Distributed No-SQL database system development with Zookeeper

Storm Cluster

Message Queue

Supervisor

Bolt

Bolt

g

V

v

MessageProducer ||

Agent

AvroSource

Load |
Balancer

f

v

WebServer

Memory
Channel

HdfsSink

FlumeNG
Agent
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CBM Techno-Requirements oo

New architectural entities, technical and standardization
Innovations cont’d

e Incoming Call Connection (ICC) service

— |CC-SPs
 Not ANPs

— Will require a matching (peering) access network ICC entity
— Global standardization for ICC protocols

— Purely oriented to consumer’s requirement

— Based on a third-party architecture

— Providing personalized service

— Intelligent Call Management with regard to different user’s
preferences

npod. a-p . Nanye @ MNY-®MW cemuHap — 23 HoemBpu 2017, Namnopoo, Bbnrapus



CBM & Incoming Call Connection service

Incoming Call Connection service (LCC):.

— Key and very important service & business model issue
— Legacy & foundation of SBM

Observations:

1. For CBM: a number of solutions are possible
« E.g. following the thinking of HMIP, but with distinct differences.

2. NOT the defining service it was !

« |[CC is NOT required for most Internet services
— E-commerce, e-government, e-education, etc.
— Browsing, content downloading, etc.
— Most non-real-time services (e.g. e-mail)
* Its power to determine the business model is weakening
— Example of evidence for this today:
» Non-cellular commercial wireless Internet access
» Cellular companies getting into Wi-Fi

» Cellular parents competing with their daughters
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B NOT having a fixed point of attachment

how can a consumer receive incoming calls?

¥ SBM strength
» To be re-invented

- Creation of a new business entity

— Incoming Call Connection (ICC) Service Provider
- Outside the access networks - autonomous
- Lynch-pin for Incoming Call Connection (ICC) service

— Operation based on

- Contact Address (CA) scheme
— Globally routable, temporary, forwarding IP address

- Contact Address Identifier (CAl)
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CBM-ICC:

LOCAL

ROUTING
ICC-SP based on

Infrastructure Personal
IPv6 Address

Assign CA

ANP 1

A Internet
¢
caller \z

GLOBAL ROUTING based on
Contact Address (CA)
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(callee)




CBM-ICC:

ICC-SP

Infrastructure

Assign CA

MT1
caller \&#
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CBM-ICC Service

w Standardization
#» ICC interface architecture

» [CC signalling protoco o
» Business Development Opportunities
— New entities - ICC service providers

— Provision of user-friendly, flexible, specialized and
customized ICC manageiment services for

- Individuals, groups and corporations

 Social Impact

— Full freedom of consumer choice, e.qg.
- Which networks to use for these services at any location or time
- Opportunity to match which ANP to use for which caller; etc.

— Consumer communications management

- Enhanced, new possibilities, customization, dynamic &
adaptive, e.g.
» ICC service to be dynamically matched to consumer roles and
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Traditional SBM-ICC Service

e SBM-ICC service has
many disadvantages

| - NOT flexible
Foreign ANP1 Foreign ANP2
enough to support

SN future UCWW

Home ANP - The roaming is
A
complex and
costly

- NO advanced call
control
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CBM-ICC Service Is Different

Dynamic Callee Dynamic M_U (cal Ige) ac_:ts Iik_e_ a consumer
Association ¢ s Association with a unique identifier to receive
Incoming calls via any ANPs
Callee may dynamically associate
with more than one ANPs
Incoming calls go directly to
ICC-SP, which manages these
calls to the MU’s ‘current’
location

Users may always appear as local
to whatever ANP they seek
services from, paying for these
Caller services through a 3P-AAA-SP
The real connection can be made

*This figure only illustrates the management OUtS'de the ICC_SP

of how connection can be made
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CBM-ICC:

ANP1 ‘
(Best for family related calls %

ANP3 )
(Best for other specific calls _»

CBM-ICC service is a natural evolution of SBM-ICC service with:
Flexible and personalized Intelligent Call Management (ICM)
Better support for multiple and heterogeneous ANPs
Support for Hot Access network Change (HAC)

Reduced roaming costs
Open environments to allow more competitive new ANPs and xSPs
enter the market
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CBM-ICC:

3P-AAA-SP

setup (R-Mod)

ICC-supporting
ANPs (ICC-SE)

O
S
)
>
(@)
=
)]
@©
(&)
©
@©
£
@
Q]
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CBM-ICC:

ICC-SP ICC-SP

INTELLIGENT  MOBILE USER

CALL MANAGER  DATABASE MT2 Intelligent MT1

2N (callee) Database g Manager | (caller)

3ANS
1.CALL

. 2ENQ

3.ANS

5.CALL

6. ACCEPT
(REJECT)

6. ACCEPT/REJECT
< \oice

MTL (caller) MT2 (callee)
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CBM-ICC:

ICC-SP ICC-SP

INTELLIGENT
CALL MANAGER ~ DATABASE

MT2 5 Intelligent MT1
(callee) Database ¢4 Manager | (caller)

2.ENQ 1.CALL

<

3.ANS

4. CALL

5. ACCEPT
(REJECT) | 5.ACCEPT
" (REJECT)

P
Voice

>

MT1 (caller) MT2 (calleg)
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CBM-ICC:

CAlI-to-CA CA-to-PIP
mapping mapping

ICC-SP1 | A1 ,1  ANPI

Calers | |

CAn

P 11P
Contact Address Contact Address (CA) ersonal IPvé
Identifier (CAI) Address (PIPv6)
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Personal Call Agent (PCA) is

User Database a personal assistant employing
(User_DB): stores speech recognition and text-to-
preferences, and “lccse s M
. " _ . Domain ,
other information. ~ , handles the exchange of
signaling messages and
interactions.

AAA Server (AAAS)

and 3P-AAA Client
Domain GP—AAA—SP (3P-AAAC): _
Domain AAAS interacts with

\ECW o 3P-AAA-SP.
Supporting Entity i o ’ ' ' ENUM Server (ENUM):
(ICC-SE): i —= acts like a DNS server
resides inANP and : —4 enabling the translation
interacts Wi i - between public switched
ANP1 telephone network
Domain ) (PSTN) E.164 numbers
and IPv6 addresses.
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CBM-ICC:

ICC-SP
Domain

—
.lll

USER DB

GP-AAA-SP
( Domain

ICC-SE E
-

ANP1 ANP2
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CBM-ICC:

Entities

Description

Protocol

MT—AAAS
3P-AAAC—3P-AAA-SP

Exchange of 3P-AAA
messages

3P-AAA extension
of Diameter

MT« PCA

Interaction between PCA
and MT

CPL/MoXML

PCA < DB
ICM < DB

Enquire/store data
In the database

LDAP/SQL

MT < ICC-SE

Interaction between MT
and ICC-SE

SIP/SDP//H.323/SS7

ICM < ICC-SE

Interaction between ICM
and ICC-SE

SIP/SDP

ENUM « ICC-SE
ENUM « ICM

Convert E.164 number
to ICC support format

ENUM/DNS
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CBM-ICC:

Callee
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CBM-ICC:

o)

N caller)

Generic without mobility

Generic with HAC /'
(  ICCSE

ANP1
( ( WI-FI)

N[l l____

MT2
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CBM-ICC:

Access Point ICC Client luetooth AP
(802.11 big)

3P-AAA-SP
domain

VolP to GSM
ateway

Rodter  domain

Access Point
(802.11a)

Access Point
ICC Client (802.11 b/g)

=

ICC Client

ICC Client

HAC (Roaming)



CBM-ICC:

Delay
(normal distribution)

Standard

Average* . .
& Deviation

ICC-SP

Infrastructure
ICM & DB Dl

50ms/70ms
D2 50ms/70ms
D3 50ms
D4 20ms

. ZaW * R Chakravorty, P. Vidales, K.

= e Subramanian, I. Pratt, and J. Crowcroft,
WAN Emulator LT . . .

(caller) “Performance issues with vertical
handovers - Experiences from GPRS
cellular and WLAN hot-spots
integration,” Proceedings of the
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pp- 26-34, 2002.
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Given that the UCWW components interoperate with each other
in a distributed fashion, a 3-tier cloud-based architectural model
design is followed.

Application
Tier

Context
Tier

Physical
Tier

Agent Platform

3P-AAA/3P-C&B

Lifecycle Management

AAA Signaling

White/Yellow Page
Service

3P-AAA/3P-C&B Client

Message Transport
Service

Protocols

Integration with others

Service Provider (SP)

CIM

CA

X.509 cert.

Java Card
Applets/Servlets

User Profiles
Management

WBC

Service Advertisement

Service Discovery

Service Association

Personal Cloud
Container

Service
Recom-
mendation

SD Server

Indexing

Log Data

Knowledge
Synthesising
Module

Rule Engine

Security
Module

Domain

Module

Knowledge

Algorithm
Repositories

TaskTracker
DataNode

Hadoop Master

TaskTracker

running Jobtracker,
NameNode

DataNode

AP

ZJL
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CBM/UCWW: Wrap-up Conclusions ..

Main beneficiaries

« Consumers - huge increase in

— Freedom of choice & mobility
* in obtaining & managing wireless services

— Full number portability
— User-driven Always Best Connected & best Served
(ABC&S)
» All Wireless Business Stakeholders

— Manufacturers, Mobile Service Providers, Application
Developers, ANPs, ...

— New wireless business entrepreneurs
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CBM/UCWW: Wrap-up Conclusions ..

Benefits include

More open wireless communications market

— ‘Level playing field’ for new network-provider entrants
Immensely increased business opportunities for

— Wireless access-network-providers

— Mobile phone manufacturers

— Others

Removal of roaming charges

Stimulation of
— Many new telecommunication services & drivers for ABC&S

— New wireless communications businesses
 3P-AAA-SPs: WBC-SPs:; ICC-SPs: +++

— New niche and specialized wireless-access-network opportunities

Ingredients for a potential commercial solution for Ad Hoc
networking
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