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Management Summary

This document describes the Comsys SpeechFrame® Ring Back Tone system. First the concept of Ring Back
Tones (RBT) is explained. The functionality for the end user and for the operator is explained, and the different
hardware configurations (depending on capacity) are shown.
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1. About this Document
1.1. Purpose

The purpose of this document is to provide service and technical overview of the Comsys SpeechFrame® Ring
Back Tone (RBT) service.

1.2. Scope

The scope of this document is to provide a short feature and technical summary for the Comsys Ring Back Tone
solution.

1.3. Audience

This document is intended for operators marketing, sales & purchase departments.
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2. Introduction to Ring Back Tones

The extensive penetration of mobile handsets, particularly among developed countries in the Far East such as
Korea and Japan has increased the demand for a large variety of handset models and related applications.

The need for personal expression worldwide has filtered into the cellular phone industry. What began as a
demand for sophisticated designs of mobile handsets including unique shape, size and has increased dramatically
from physical to voice attributes.

System integrators providing products and applications for the cellular industry take into account the evolving
new trends such as ring tones, and the latest trend, voice and music ring back tone, also known as Ring Back
Tone (RBT).

Initially, the main target of RBT was the pre-teen and young adult market, a significant segment of the cellular
mobile users.

Traditional ring tone services allowed users to select their own ring tones and download them through a simple
call to a toll-free number. This was only the first step in the new trend, as a ring tone is heard only among
passers-by. The young generation of mobile users needed something even more personal, which led to the latest
trend i the dawn of the Ring Back Tone had arrived.

If the popularity of ring tones and RBT spills over to the older adult population as well, the demand for such
services will even more significantly increase. Mobile operators need system integrators to supply them with such
applications on their existing networks.

Two of the key features for a s ucacdedsesdfouls edrevpilcoeBacke(nstu conf aasn yR
Tones) are flexibility and low cost. The lower the monthly fee subscribers are required to pay for a service, the
more likely the service is to become popular and be more widely adopted.

During the adoption phase, the service provideros systems t
problems to the new requirements of its customers. However, integrating new features to existing networks
generally requires a fairly large investment in term of time and money. In addition, scaling an already deployed

system may be very difficult and can be costly. As a result, keepingthemonthl y f ees | ow for this typ
addedo services is a challenge for most service providers
2.1. What is a Ring back tone?

Voiceand MusicRi ng Back Tone,Rianlgs oBakcnko wino naesd fial | ows a user to sele

clip. This is used to overwrite the standard Ring Back Tone, which is played when a caller tries to reach the
mobile handset user.

Users can select their tone/clip from a large pool supplied by a content provider through a Web or IVR server.
Also and therein lays its great attraction, Ring Back Tones are under the complete control of the network
operator, although they are only one application among several others that presently come under the heading of
flaudi o streamingo.
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2.2. How does it work?

Ring Back Tone Service implementation involves both signaling and media, because the signaling is required to

make a temporary call to a Ring Back Server, before the call is established between the two parties. The Ring

Back Server itself must be able to connect calls and play a selected audio stream to the caller.

The choice of tunedepends on account settings stored in the called p
an example, the call flow can be described as follows:

(A) Places a call to (B), The RBT SCP logic looks up (B) in the RBT service database to find out if (B) has a
subscription to RBT, and in this case this is true, the (A) party will now hear the streamed audio until (B) picks

up.

When (B) picks up, the SCP tells the MSC to break the connection from (A) to the RBT server, and instead
connect (A) to (B). The resources on the RBT server are now free to deal with other calls.

The RBT server is some kind of server equipment that has both a media board as well as a connection to the
signaling network, either SIGTRAN via TCP/IP, traditional SS7 link or SIP signaling to IMS networks. ISUP is
needed for call control, as it is necessary to make a circuit connection to the RBT server.

Note: Increasingly TCP/IP will be used in Next Generation Networks (NGNSs).
The Comsys RBT solution could be built on using SIGTRAN to signal via IP as well as SIP for IMS integration while
connecting RTP media streams instead of using switched circuits.

RBT

Server

and

Database ® CAMEL,

h ISUP

Figure 1: RBT Implementation in traditional GSM Network

2.3. Requirements of Ring back tone systems

Ring back tone systems have a humber of important requirements:

2.3.1.  High density

To be cost effective, an audio streaming system must be high density. This permits a reduction in the overall cost
per port. A high density system also simplifies the integration of the new system alongside existing equipment,
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without requiring major reorganization of the available space. Unfortunately, most audio streaming systems on
the market today only support a small number of trunks per board.

2.3.2.  Stability

It is extremely important to the service provider that the installation of a streaming system does not compromise
the stability of the existing voice network and the corresponding service to customers. As the density increases, it
becomes increasingly important to reduce the risks of a system failure. Unfortunately, most available audio
streaming systems possess a single point of failure, such as the PCI bus.

2.3.3.  Scalability

With proper marketing, iv atladeedo services often become rapidly
provider. Thus, service providers must be ready to scale their system quickly in order to respond to the demand,
and so increase their revenues. Unfortunately, most audio streaming systems have low density and poor
scalability options.

2.3.4.  Flexibility

Most newly deployed services always require some adjustment and fine-tuning to match subscriber requirements
and preferences closely. An audio streaming system must be flexible enough to adjust rapidly to market demands
and to fuel the interest of a wider range of subscribers, and so increase revenues. Unfortunately, most audio
streaming systems possess fixed specifications that do not adjust easily to the variable requirements of the
service provider.

2.3.5. Ease of integration

Most service subscribers have huge investments in already installed equipment. Newly added equipment must be
easily integrated to the existing equipment in order to minimize the additional investment demanded. Equipment

popul ar

that cannot be easily integrated fAin the fieldd with the

Moreover, to keep a competitive advantage, service providers also need to integrate new services rapidly, so as
to have them available to customers before their competition. Unfortunately, most audio streaming systems
require third-party equipment in order to connect to already installed equipment.

They also require a lot of space, cooling and maintenance due to their low density. In addition, they often need
dedicated applications running on a dedicated Compact PCI chassis, which is usually difficult to integrate with
already existing applications running the other components of the system.

2.3.6. Performance

High density, scalability and flexibility all call for high performance. Lack of performance may prevent some of the
other requirements, as previously described, from being met.
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3. Comsys Solution for Ring Back Tone

Regarding the market and customer demands about a Ring Back Tone platform, Comsys has provided a new RBT
product with more comprehensive and flexible feature lists for all platform users in different levels.

Using Enterprise concepts and techniques in development and implementation has been considered carefully in
design and implementation of the product. At the same time, open and service oriented architecture of the
solution has led the company to quickly deliver a highly customizable product.

3.1. Definitions

From functionality and service point of view RBT platform has 3 major groups of users:

1 Mobile Subscribers:
The owner of the mobile subscription which is normally caller party (A), called party (B) or forwarded
called party (C).

1 Content Providers:
Content Providers are Organizations which deals with mobile subscribers and the Operator. They are
providing media content for subscriber to preview and choose, and also uploading them to Operator RBT
repository for being played in mobile network.

1  Mobile Operators:
Mobile operators are the owners of the Mobile network infrastructure. From RBT platform point of view,
Mobile operator is keeping the physical equipment like application server hardware, storage hardware
and media codec, playback hardware.

3.2. Subscriber Level Features

The operator is able to provide the subscriber different RBTs er vi ces. Because of that itos
which kind of service(s) belongs to a subscriber and only provide this service(s) to them. This allows an operator

to offer flexible service packets. RBT Conflicts between services must be detected after the subscriber had change

the service configuration and are not allowed.

3.2.1.  Single assignment

Subscribers can assign RBT to callers on default basis, which means each calling party listen to the same RBT.
This could be handled in the same way as the Ring Back Tone Pool but with the restriction that only one RBT is
allowed.

RBT ID Priority Active
000001 true

n
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3.2.2. Radio Streams as RBT

RBT Platform is able to use any kind of standard audio steams as source of Ring Back Tone songs, and hence
promotions and advertisements could be played from IP Based radio streams.

3.2.3. RBT Pool

The RBT pool enables the subscriber to store, manage, delete and reuse a group of ring back tones. This means
a list of RBT (Ids) belongs to one subscriber. The subscriber is able to activate, deactivate (check boxes) RBTSs.
The size of the list could be restricted by the operator. This allows the operator to offer different sizes of storage.
Priority 0 is handled as default and that means 0 must always be active.

RBT ID Priority Active
000001 False
000002 0 True
000003 False
Jukebox False

Random

Priority (round robin)

3.2.4. Jukebox

The subscriber is able to use the pool of RBTas some ki nd of @AJukRBbwithactivwestatush means |
are played either by random or predefined (round robin) selection. If Jukebox is disabled only one RBT is allowed

to be active (default RBT) see [Ring Back Tone Pool].

Minimum two RBTs must be active for the use of the Jukebox function and the operator has it allowed for the

subscriber. The subscriber is able to activate, deactivate (check boxes) and give priorities (by numbers) to a RBT.

I'td6s not possible to del et &BTolf an ih&tive RBT is reot used thenexd prisritygned ( us e
will be chosen. Priority 0 is handled as default and that means 0 must always be active.

RBT ID Priority Active
000001 2 True
000002 0 True
000003 7 False
Jukebox True

Random True

Priority (round robin) False
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3.2.5.  Group assignment

Subscribers can assign RBTSs to self designed caller groups. The allowed amount of groups or members within a
group can be flexible determined by the operator. For undefined callers a default RBT must be selected.

Group RBT

Friends 00001
Colleague 00002
Business 00003

Group 1 (e.g. Friends)
0043 644 349792985
0049 660 394093030

3.2.6. Calling Party assignment

Subscribers can assign a RBT to single subscriber e.g. +20 644 342 454 = RBT ID 3, or to a wild card which
means all +20 (country) or +20 10 (MNC) are related to predefined RBT. For all others a default RBT must be
defined. Developer Info: A single assignment could be handled as group but with one entry.

A-Party Number RBT

0043 000001
0049 000002
0043 644 000003
0043 644 6743672 000004

3.2.7.  Day of the week

By a predefined day of the week an own predefined RBT will be played. The subscriber can define on which day a
RBT is played.

ID | DAY RBT
1 | Monday 000001
2 | Tuesday 000002

3 | Wednesday 000003
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3.2.8.  Time of the day

By a predefined time and day of the week an own predefined RBT will be played. The subscriber has to define
the day and time whereaRBTwi | | be played e.g. between 17:00 and 8:00.
default RBT will be used.

Monday Tuesday Wednesday
8:00 000001
9:00 000004
10:00 000002
11:00 000003

3.2.9.  Special Events

This service can be used from subscriber side to define a RBT to a special day like birthday of A-Party, subscriber
birthday, Christmas, independents day etc.

Special Day 1: Play RBT on this day
Special Day 2: Play RBT on this day if A-Party is defined MSISDN

3.2.10. Charts

The operator is able to provide the user group of RBT (charts) which are the most poplars RBT. The user is able
to use this List of RBT as the same as the Ring Back Tone Pool.

The content of this will be changed by the operator but the subscriber is able to activate, deactivate songs and
has still the random, predefined and default decision. If a RBT is not longer in the chart list it will be replaced by
the new song. The subscriber has the possibility to add songs to this chart list like in the normal RBT Pool. This
means the chart pool can be seen as an extended normal RBT Pool.

3.2.11. RBT per Location

The subscriber is able to define a RBT to predefined locations (Cell ID from HLR or VLR). This service can be used
to play various RBTs if the subscriber is e.g. at home, work, holiday, foreign countries.

3.2.12. Bonus and advertisement Songs

The subscriber is able to subscribe to one or more Operator or content provider advertisement RBTs and get the
bonus for each playback.

3.2.13. Video Ring Back Tone

If a Video Call is originated from A-Party a Video Ring Back Tone is played to the A-Party. The services are the
same as for RBT, but some subscriber handset capabilities and bandwidth restrictions should be considered.
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3.2.14. Access Channels

WEB:

With WEB access the user is able to self administrate the various RBT functionalities. The WEB portal provides all
possibilities to delete, manage all subscriber assigned RBT services. The user has also the possibility to buy & add
RBT on this site.

WAP:
The subscriber has the same possibilities via WAP as described above under WEB.

USSD:
With USSD the subscriber has the possibility to change in an easy & simple way only the most useful RBT
settings. For USSD itds not necessary to support the
USSD String Action Answer
Subscriber receives the status list of ID Title  Active
*100# available RBT IDs and Titles assigned to 01 xxxxx 1
his RBT Pool. 02 xyxyx 0
10147 Subscriber can check which RBT will Title of RBT which will currently
] currently played to A-Party played to A-Party

Subscriber can change the RBT (if
jukebox is active this is not possible)

if groups or dates are defined this will be
*101#x (if groups or re detined this wi The RBT (title)
the default RBT)

(a RBT from a normal & single subscriber
with only RBT should be always default)

Jukebox functions

*102#7? Subscriber can request status of Jukebox | Jukebox is active/inactive
*102#0 Subscriber can turn off Jukebox function Jukebox is on
*102#1 Subscriber can turn on Jukebox function Jukebox is off

Jukebox random selection is
*102#10 Subscriber can turn off random selection

turned off

Jukebox random selection is
*102#11 Subscriber can turn on random selection

turned on

[92]
[0

whol e
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The SMS functionality can be used from subscriber site to order & buy RBTs. This order SMS can be received by
the operator itself or also by associated content providers which are able to upload & assign the purchased RBT
to the subscribers RBT Pool.

MMS:

The MMS functionality can be used from subscriber site to order & buy or upload RBTs. The order MMS can be
received by the operator itself or also by associated content providers which are able to upload & assign the
purchased RBT to the subscribers RBT Pool. A RBT upload via packet switched network requires sound, bit rate
and quality checks. From legal point of view the operator has to make sure that the subscriber itself is fully
responsible for content of the RBT upload (Digital Rights, Legal etc.).

IVR:

Purchasing via IVR:

RBT can be assigned with an IVR order code made up of digits. IVR content browsing allows users to preview
content, with the option of immediately purchasing the content they have heard. The subscriber confirms the
order per PIN code.

Settings via IVR:
Simple settings are possible via IVR in the same way as USSD.

3.3. Content Provider Level Features: RBT Management

Content provider for managing RBTs does these operations:

1 Upload RBT:
Content providers are able to add new RBTSs in platform. Digital rights management and authorization
polices of the media should be considered by content pr

against the newly added content.

1 Assignment of RBT to subscriber:
Content provider can add or remove RBTt 0 subscri bers that RBTeBuk dono6t have
assignment of the ring back tones is a feature that could be assigned to content provider by operator
even in RBT platform Mobile Operator is a special content provider with extended capabilities like bulk
assignment and removal of RBTSs.
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3.4. Operator Level Features

A number of functions are available for the operators to manage and maintain the system:

3.4.1. Provisioning

The RBT platform is able to support ring tone provisioning & assignment from multiple content provider and
operators (Platform Sharing). The Platform is using a Common provisioning interface with standard interfaces

( CORBA, XML RPC ¢) eeasidintdgmtadowith otheryprovikioning tools of provider and content
providers.

3.4.2.  Media Analysis and Processing

RBT platform is providing a fast and powerful media analysis and processing library which is supporting all
requirements of the platform for Audio and Video handling issues like, recording, normalization and optimization.
Depending on the requirements of the customer extra features like Remote recording, Text to speech and Speech
recognition could be added to system on demand.

3.4.3.  Content Provider management

This tool enables to add and administrate content provider access to the RBT platform. The operator is able to
assign different rights or restrictions to various content providers. Monitoring and report generation from content
provider activities are done via content provider management feature of the RBT platform.

3.4.4. RBT Management

Even most part of RBT management is done by content providers, but operator itself like a special content
provider can manage the RBTSs in different levels. Usually this feature is used to define the advertisement
packages and hence bulk assignment and probable bonus calculation of the playback for subscribers is done in
operator level.

3.4.5.  Billing

The RBT platform provides interfaces to the carrier billing system to support automatically processes for
subscription fee. Billing feature is including hot billing concept for post-paid, real time charging/crediting for pre-
paid subscribers. For doing money transactions with content providers and direct or bulk customers, RBT platform
is integrated to external online banking services.

3.4.6.  Operation and maintenance

RBT Platform is fully compliant with SNMP protocol and involved hardware and software modules are generating
proper alarms. Log file structures are similar to the mostly used logging systems in telecom components. Service,
Charging and Event data records are generating for integration and also application server is generating several
log files for monitoring and debugging.
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At the same time a centralized and simple to use administration user interface is making O&M process fast and
easy. Administration module is using Role Based Access Control, Dynamic Access policy definition and Two Way
Authentication techniques in order to offer more flexibility and functionality to operator to distribute the operation
and maintenance tasks between different internal or external departments. Most of the operations could be done
in batch mode via standard interfaces so, automation and customization in Administration and Maintenance
module is easy and handy.

3.4.7.  Statistics (RBT Usage Analysis)

RBT usage analysis enables the operator to analysis daily and monthly the usage, popularity and ring duration of
RBT. This knowledge can be used to support operators, content providers and subscribers for RBT benchmark.
Some kinds of information are:

Most assigned RBTs
Most played RBTs
Ringing Duration
Content Provider traffic
Feature usage

= =4 —a -—a -
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4, Technical Aspects

As a brief technical overview, the architecture of the RBT Platform from Application software and Network layer
point of view are explained.

4.1. Application Layer

RBT Platform is using service oriented architecture and hence it has been designed in 3 layers:

1 Access Layer:
The access layer Contains plug-ins and Operation maintenance/Administration modules. Plug-ins are
connected to common provisioning API of RBT Platform which has been implemented with the most
popular and standard Remote procedure call protocols like XML RPC and CORBA.

1 Core Services Layer:
In this layer, all basic functionalities of the RBT Platform are implemented; Some of these basic
functionalities are : Statistic generation for internal and external usage, Billing operations, RBT
assignment and removal, Logging and audit trail information generation, OSS Integration, dynamic rule
and policy engine for RBT playback, calendar and timer services for time-based playback services,
Feature extractor component for extracting media content information and media caching /pooling
components for performance improvement.

1 Storage Services Layer:
Enterprise information system of the RBT is implemented in this layer. RBT Platform is able to use high
end database servers as RDBMS, and is also compatibl e \
Redundant Array of Inexpensive Databases, and make a robust and high end database cluster. Also in
this layer file system is customized for faster access to media content. For accessing external media
content RBT is using intimidate directory servers and finally cache servers are boosting the performance
in this layer.
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RBT Platform is using an internal network for reducing transport performance loss between the platform nodes.
In physical network, database servers, web server, media and streaming server and application servers are in the

same local area network.

The whole platform is connecting to the internal IP network of customer. Also for providing additional features
like using external media streams and extra charging operation between content providers and operator there
should be safe and fast internet connectivity for web server and media and streaming server of the platform.

. |
Media & Gtreamjng :Web Servier

Applicatipn Server seryer |
\ Ethernet

Switch 2

Switch 1

,________._______

Pre-Paid Post-Paid oss
Charging Charging

IP Network, Intenet

Figure 2: Physical IP network connectivity of RBT platform
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5. System Configurations

5.1. Hardware Requirements

Hardware dimensioning is an important point for service operators. There are various kinds of indicators like
market penetration, trend, prices, forecasts, economy and of course revenue.
Therefore below some options of hardware dimensioning is provided based on subscriber capacity. Operator
dimensioning efforts which are not covered in this section will be customized.

5.2. Software Requirements

RBT Platform in each of its logical layers need following software products:

OS: In all machines Operating system is Sun Solaris 10 release 6 or higher.

Access Layer: for plug-in development of network elements, proper API and documentation is necessary

For SIP, SS7/ISUP/Sigtran, and developments are done in C++, JAVA and Perl.

For administration and operation maintenance modules J2EE is used and underlying application server is

JBOSS 4.2.2.

1  Common provisioning API has been implemented using JAX-RPC and CORBA release 2.0. ORB and Web
Service container in this layer is JBOSS 4.2.2.

1  For authentication and Security Java Authentication and Authorization services are used.

1  Whole core services are implemented using J2EE technology. And the underlying application server is

JBOSS 4.2.2.

= —a —a -

Storage layer could have any kind of High end or light weight database servers. The RAIDb technology is allowing
using more than one instance of a lightweight database in a database array mode. For the initial setup, Postgres
and JDBC clustering drivers of JBOSS 4.2.2 are used. JBOSS cache server is serving as cache server of the
application platform and finally, Apache DS 1.0.2 is the directory server.

Most of the software components (except signaling and audio codec/streaming parts), have BSD or GPL/LGPL
GNU license agreements.
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Appendix A. Roadmap

Available 4Q /2007 | 2Q /2008 3Q/2008
Subscriber Features Rel.1 Rel.2 Rel.3 Rel.4
Single assignment X
Ring Back Tone Pool X
Jukebox X
Calling Party assignment X
Group assignment X
Day of a week X
Time of a day X
Special Day 1 X
Special Day 2
Charts X
Location based RBT X
Advertisement RBT X
Video RBT X
Operator Features
Provisioning single X
Provisioning multiple X
Provider RBT Selling X
Common Provision Interface X
Subscriber Access
WEB X
USSD X
SMS X
IVR X
Statistics
EDR Creation X
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Web Reporting

Most assigned RBT

Most played RBT

Ringing Duration

Content Provider

Feature usage

Billing

Event Records

SDR

Prepaid Interface
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Appendix B. Glossary

Abb./ Term Description

API Application Programming Interface

CAMEL Customized Application from Mobile Enhanced Logic
CORBA Common Object Request Broker Architecture
RBT Ring Back Tone

CSs Circuit Switched

GSM Global system for mobile

IMS IP Multimedia Subsystem

1P Internet Protocol

ISUP ISDN User part of the SS7 signalling protocol
IVR Interactive Voice Response

J2EE Java 2, Enterprise edition

MMS Multimedia Message Service

MSC Mobile Switching Centre

NGN Next generation network

o&M Operation and Maintenance

[OS) Operation Support System

PC Personal Computer

PCI Peripheral Component Interconnect

RAIDb Redundant Array of Inexpensive Databases
RFC Request for Comment

RPC Remote Procedure Call

RTP Real-time Transport Protocol

SCP Service Control Point

SIGTRAN SIGnaling TRANsport over IP

SIP Session initiation protocol

SMS Short Message Service

SNMP Simple Node Management Protocol

SS7 Signalling system number 7

SSP Service Switching Point

TCP Transmission Control Protocol

TDM Time Division Multiplexing

USSsD Unstructured Supplementary Service Data
VAS Value added services

WAP Wireless Application Protocol

XML Extensible Mark-up Language




