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Push-to-talk (PTT) is a new approach to voice communication which emulates walkie-talkie system. The main purpose of this project is to implement PTT on a cellular mobile phone (PoC). PoC is an instant messaging service like a voice sms. Instead of dialing, you "push" a button and speak. When you release the button the message is sent. Communication is bidirectional but not simultaneous (half-duplex).
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Chapter 1

introduction.
Transmission of voice messages occurs through the press of a button. Instead of dialing a person “you press a button and speak. When you release the button the voice message is sent. PoC support 2.5 and 3 generations of cellular networks as well as the future generations of cellular networks. The reason being that PoC is based on internet protocol (IP-based). The transmission of data occurs through packet-switching. Thus the main purpose of this project is to implement PoC over Wi-Fi supported cell phones.

The concept of PoC was introduced in 2003. The standardization of PoC started in 2004 and the first version was finalized in 2005. In June 2006 the first the version OMA PoC 1.0 version was released. Open mobile alliance (OMA) is the official standard that oversees all the infrastructures and processes supporting PoC.

PoC is available on many cellular networks around the world, but not in South Africa. In USA Nextel communications and Motorola network providers offers the service while orange and Vodafone does it for UK.  

.  

Chapter 2
USER REQUIREMENTS DOCUMENT (URD)
In this User Requirement Document (URD) is discussed. We look at the user’s view of the problem, brief description of the problem domain and complete description of the problem domain. The expectations of the software capabilities are discussed, together with what the software is not expected to do. The URD was obtained by conducting a survey. More than ten people from different faculties at the University of the Western Cape were given questionnaires.  

2.1 Users view of the problem

All most all the instant messaging services offered on a mobile phone are text-based. According to the survey carried out, many users are still using short messaging services (sms). However users want a convenient way of exchanging messages. According to most of them, sms are not convenient in urgent situations due to the amount of time it takes to process. Another outcry of the users is the fact that current services are not economically friendly. A text IM can only be sent to one user, group chat are not supported. 

Brief description of the problem of the problem domain

Most users, youth in particular want to engage in social interactive communications with friends, family, colleagues etc. Users want voice instant messaging in place of text IM’s and the service has to costless. The system must real time communication without any difficulties.  Majority of people have seen push to talk application on their mobile phones. About 70% of the people from the carried survey have the application integrated on their mobile phones but they cannot use it because network service providers do not support it. However Vodacom offers the application for only corporate customers. Some of the areas supported include construction, transport, security, distribution, manufacturing, and surface mining, as well as companies operating in the catering, hospitality and courier industries (Pieter Uys, Vodacom Chief Operating Officer, December 2005.)

2.2 Complete description of the problem

Majority of South Africans are using text-based instant messaging which takes long to process. Users encounter difficulties to apply text instant messaging to in urgent situation. Users often make use of “Language compressing” to enhance the speed of the process as well as reducing the amount of data to be sent.  This type of vocabulary turns to lose the contextual meaning of the message. This is mainly because people have different understanding of the language. However this language is effective when used between English literate people. In contrary the English literacy of people in our society is very low. Thus for this reason most people deduce that text based instant messaging is not multilingually friendly. This leads to people not enjoying the optimum courtesy of the service.  Among other technical problems caused by the frequent use of text IM’s is the key pad.

Text based IM can also pose danger to the society [2] because of the depersonification. “A 35 year old allegedly abducted a 16 year old girl whom he met in the mxit chart room, due to exchanging personal information such as home address”[2].

2.3 What the software solution is capable of doing

The software enables people to engage in instant messaging in the form of voice instead of text. The software is expected to offer availability of service throughout the network domain. The following features are also expected from the software:

· Instant one to one communication

· Instant group communication

· Efficient contact list management e.g. ability to add, delete contacts

· Good alert notification

2.4 What the software is not capable of doing

Users should not expect to transmit videos from the final product. The software is presence orientated, so voice mail messages cannot be expected. The transmission of photos is also not supported. The software would only work on IP-based network phones.
Chapter 3

REQUIREMENT ANALYSIS DOCUMENT (RAD)

This section analyzes the user requirements from the previous section. This is the designer’s view of the problem. The user requirements are interpreted systematically from the designer’s perspective. The problem is broken down into high level constituent parts. These parts are deeply analyzed and all relevant details are identified. We identify existing solutions as well as alternative technical solutions. Among the existing solutions, we identify the suitable one to solve our problem. We finally look at ways in which the solution can be tested.

3.1 Designer’s Interpretation of the problem 

The system is Voice over Internet Protocol application. It introduces the transition of text to voice in instant messaging. The project would be implemented using a client-server approach. Mobile phones will carry the PoC-client and the server would act as an interface of communication. 
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Figure 1 : Push to Talk concept

There are basic factors that have to be considered during the implementation. The voice quality is very critical and thus has to be constantly monitored. Real Time Protocols (RTP) used to carry the audio streams. In addition, RTP control protocol would e used to monitor the quality of the voice as well as keeping track of all transmissions. 

The system is IP-based, implemented in a half-duplex communication to ensure the efficiency of the bandwidth. Our push to talk would be using Session Initiation Protocol (SIP) for signaling.  User interfaces are required to ensure easy to use system. Contact list interface will be implemented. This will display presence and status information of other users. The presence feature will be managed by SIMPLE protocol. The status information will ensure there are no interruptions.   

3.2 Breakdown of problem into high level constituent parts 
PoC server

The server would be responsible for PTT session setup using SIP, floor control, VoIP steaming (voice distribution) and signal control.

PoC client

· This feature is integrated on the mobile phone. This feature consist of user interfaces

· Presence information

· Contact list management

Protocols to be deployed

· Real Time Protocols (RTP)

· RTP Control Protocol (RTCP)

· Session Initiation Protocol (SIP)

· SIMPLE Protocol

Internet Protocol Multimedia Subsystem (IMS)

· SIP application server

3.3 Deep analysis of parts and Identification of relevant details

PoC server

Session setup

Session Initiation (SIP) protocol is an application layer protocol for creating, modifying and terminating sessions with one or more participants [3]. During the session setup, the transmission has to be evaluated to check its validity. Thus SIP includes authentication and authorization to ensuring security. SIP uses SIMPLE protocol to manage the presence information.
Floor control

This feature mediates the PTT calls and decides whether to grant a call or not. One user makes a request to send someone a PTT message. This feature uses RTCP to give permissions and identify the intended receiver.

1. Floor request – request permission to engage in a PTT session.

2. Floor release – The results of the request (permission rights).

3. Floor grant – user granted the floor.

4. Floor idle indication – floor is idle.

5. Floor deny - floor request denied.

6. Floor taken – floor has been granted to the indicated user (occur to involved participants).

7. Floor revoke – after the session the floor is withdrawn.

Internet Protocol Multimedia Subsystem (IMS)

IMS is a platform for Internet Protocol multimedia services.  This platform contains a SIP

application server on which mobile data services like PoC are based. The servers handle session and group control, VoIP streaming, stream control, provisioning and management of users and groups [3].
PoC client

This is embedded in the mobile phone. The phone must support IP-based media like WI-FI. The phone must support SIP protocols as well as VoIP features.

Contact list management - allows the user to add and delete contacts. This contains the contact list which shows every contact that the user is acquainted to.

Presence information - Shows online people in your contact list.

3.5 Existing solution

Push to talk over a cell phone is available in many countries around the world. This service is being offered by mobile service providers. Most of the current PoC solutions are practically similar. The only difference is that they are being offered by different vendors
. This uses the architecture of 3GPP (3rd Generation Partnership Project) IMS. Current PoC solutions are available on native OS, Symbian OS, PocketPC operating systems and supports GPRS, EDGE and UMTS mediums. They support 2.5 and 3 generations of cellular network. Table 1 shows some of the PoC service providers.

	Service Providers
	Country

	Nextel Communications
	USA

	Sprint
	USA

	Motorola
	USA

	T-Mobile
	Germany

	Orange
	UK

	Vodafone
	UK

	Celtius
	Finland

	Saunalahti
	Finland

	M I Mobile
	Singapore

	India
	Hutch


3.4 Linking the solutions to the problem

All the solution present exactly what the users want. In South Africa none of the three major service providers are offering it. The solutions offers voice instant messaging which is the basic functionality in our project. All the solutions are implemented on half-duplex communication, so bandwidth is efficiently used. The only additional feature is the fact that we will implement our solution on Wi-Fi network.  

Best solution

Although the implementation of this project will be slightly different from the existing solutions, the underlying architecture is similar. The best solution in consideration is Celtius PoC.  This solution covers most of the user requirements. Since the project has to implement a PoC server, Celtius present common solution.

Testing

The solution will first be tested on a simulator and then move to the actual phone.   
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