7.2.3 USSD

In this section, we investigate the use of Unstructured Supplementary Services Data  USSD for delivering content and services to people. In the first part, we introduce the principle, and the general strengths and issues associated with these type of applications. In the second part we present the different options and technological solutions to develop such applications. 

Principles 

USSD is a GSM specification service that allows instant interactive communication between the subscribers and applications platform on a GSM Network. USSD services are a very simple connection-oriented service. They are similar to IVRS (Interactive Voice Response System) that access services using the keypad instead of voice.  USSD services can be requested by the user (pull method) or broadcasted by the network operator (push method). From the handset, the access to a specific service is done through the dialing of a specific string, starting with the character '*', finishing with the character '#', and containing a suite of numbers, and * sign. The interaction with the service is session oriented, a suite of menu can be sent to the users which interacts with the application. Compared to SMS, there is no way to store the information received on the handset, and USSD services are not usable offline. An example of USSD transaction would be dialing a shortcode such as  *151# or similar numbers in between * and #  to access services such as balance enquiry, receive alerts, information services, voucher transactions and top-up prepay phones.  
Advantages

The biggest advantage of USSD is the fact that there is no billing mechanism associated with USSD, and therefore, the use of USSD services are free for the user. 

Disadvantages

The major issue with USSD is the impossibility for a service developer to implement such a service independently of the operator. The access to USSD platform, and the use of one specific code for the service have to be dealt with the network operator. In the context of this document, this is a critical limitation, which explains also the complete lack of tools and support for this technology. 

Another critical point, due to the strong ties between USSD and network operators is the limited scope of one USSD service that can be associated with only one network operator. 

Tools 

Some generic toolkit integrates an USSD module. An example is the Mobilsr platform. However, this technology is still very rarely available on most platforms, and it is still very hard to develop such services. 

Examples 

Due to the limitation of the technology, and the lack of standardized API and easy access, there are only very few examples of services using this technology. One example has been presented at the MW4D Workshop in April 2009: Use of USSD for HIV/AIDS behaviour change communications (South Africa) (see also Cellphones-4-HIV which is the same example). 

However, all network operators are offering some USSD services to their customers, such as recharging prepaid card, m-banking, call-me back service... See an example of services provided by Zain in Sierra Leone. 

In conclusion, as of today, the use of USSD as a technology to deliver content and applications to end-users is not very easy due to the lack of tools, and the lack of easy access to the USSD platform without discussions with the network operators. 

7.24 Cell Broadcast 
	Cell Broadcast (CB) is a mobile technology that allows messages  to be broadcast to all mobile handsets within a designated area. CB messaging can be supported by most mobile network operators as it is defined by the ETSI’s GSM committee and is part of the GSM standard. CB is designed for simultaneous delivery of messages to multiple users in a specified area. Whereas the Short Message Service - Point to Point (SMS-PP) is a one-to-one and one-to-a-few service, Cell Broadcast is a one-to-many geographically focused messaging service. 
A Cell Broadcast message page comprises 82 octets, which, using the default character set, equates to 93 characters. Up to 15 of these pages may be concatenated to form a Cell Broadcast message. Each page of the message will have the same message identifier and serial number which indentifies the source of the message. Using this information, the mobile telephone is able to identify and ignore broadcasts of already received messages.   CB messages are directed to radio cells, rather than to a specific terminal. A Cell Broadcast message is an unconfirmed push service, meaning that the originator of the message does not know who has received the message, allowing for services based on anonymity. CB is similar to other mass distribution media such as teletext or Radio Data System (RDS). To support this feature the network operator requires a Cell Broadcast Center (CBC) to enable the mass distribution of local information to mobile subscribers via the various base station controllers BSCs while not taxing network resources. 

Architecture of a Cell Broadcast Infrastructure (source www.Celtik.com )
In the developed world CB technology is typically used in deploying location-based subscriber services, such as region local weather and traffic conditions. CB can also be used for managing and communicating with remote teams such as emergency services or volunteers. The emergency services could send an encrypted message out to all officers or other staff in a certain area to respond to an incident. Cell Broadcast is ideal for delivering local or regional information which is suited to all the people in that area, rather than just one or a few people. Examples include hazard warnings, cinema programs, local weather; health concerns flight or bus delays, tourist information, parking and traffic information. 

	The main use of this technology in developing nations is for deploying Early Warning System (EWS) for citizens.  CB can be used warning system by Governments to contact citizens on their mobile phones to warn them of incidents in a particular area. Some countries have already adopted this technique, to support existing forms of communication like sirens, or radio and TV. 


Advantages 

· The advantage of this system is that it allows sending messages without having to know the phone numbers of the users in the region. Instead of sending a message to a specific known mobile phone you can send a text to all mobile phones in a specific zone. Mass communication, very fast, in case it really matters.

· Regardless of network state (congested or not) CB is always available. As opposed to SMS, CB is part of the so-called 'low-level' signaling between handset and network. E.g. in the case of network congestion it will be impossible to use regular voice and SMS services while CB will remain fully functioning. It is not as affected by traffic load; therefore, it may be usable during a disaster when load spikes tend to crash networks.
· The CB is a  mature systems that has been around for over a decade and robust to support national  public warning systems, examples of national implementations exist in Japan, Netherlands and USA. CB is specified in GSM and in UMTS and will be specified in LTE, the successor of UMTS, making it future proof.  

· Every handset including when roaming (example: foreign and national roaming MVNOs) which is connected to the network receives the message. When someone has the warning service enabled and this person visits another country, this person will also receive warning messages, provided that this network also offers the warning service.
· There is no cost for the subscriber to receive the message.
Disadvantages

· Cell Broadcast is a feature of the network, and some operators do not have the Cell Broadcast messaging function activated in their network yet, every operator needs to have a CB Centre and CB functionality enabled in its network to you the service. 

· There are numerous handsets that do not have the capability to support the display of the cell broadcast message properly see notes on handset support for CB.
· Another problem is that the user can switch the receiving of Cell Broadcast messages option on or off. This means that the operator has no means of knowing who is receiving the message
· Although sending of messages are free, there is an initial cost to the network operator for setting up a CB center used to compose and deliver the messages onto the mobile network for delivery to the handsets.  

· Enabling the CB functionality in a handset will lead to increased battery consumption. In a thesis from the University of Norrköping, "Support for Cell Broadcast as a Global Warning System", the additional battery consumption is calculated to be very small, especially compared to today's features such as Bluetooth, Wi-Fi, UMTS, full color displays, and built-in MP3 players, which consume far more battery power

Tools

The major issue with CB is the impracticality for a service developer to use this service independently of the network operator. Although access to the CBC center can be provided to a third part, the platform must be installed and maintained by the network operator. In the context of this document, this is a critical limitation, which explains also the complete lack of tools and support for this technology.  There are no free tools and utilities and all the components are provided by commercial equipment manufactures.

Handset Support for CB
Intensive validation tests of GSM mobile terminals by the Cell Broadcast Forum revealed that there is a wide variety of different Cell Broadcast implementations currently in the market. This variety is the result of a missing GSM/UMTS (3GPP) Technical Specification of the series 02.xx.  There is no specification that discusses  how a mobile phone is to receive, display and store CB messages. This is why the different handsets handle and support the message in different ways. The Cell Broadcast Forum intends to reduce the variety of implementations by defining some basic requirements ,aiming to a future homogeneous mobile terminal behavior.

Examples
NTT Docomo in Japan offers Alert Mail since November 2007. It is a CB service that provides warnings for earthquake and tsunamis. NTT Docomo supplies mobile handsets to their customers that have a specific configuration menu where the user can chose to receive earthquake warnings and/or tsunami warnings. Furthermore, the volume and duration of the dedicated alert tone can be set in this menu. The Earthquake and Tsunami Warning System (ETWS) is currently being standardized in 3GPP (a global telecommunications standardization institute). Once that has been concluded other tsunami and earthquake prone countries, mostly in Asia, may deploy the same service. 

The Disaster Management Centre (DMC) of Sri Lanka in collaboration with Dialog Telekom launched Sri Lanka’s first mass alert warning system in 2009 called Disaster & Emergency Warning Network (DEWN). The Emergency Operations Centre of the DMC has been given access to the secure DEWN alerting interface. When information is received by the DMC, the information is verified and alerts can be issued. In a potential disaster scenario, the DMC will first use DEWN to alert the emergency personnel on their individual phones, and public alerts will be issued only when a threat is adequately verified. In addition to messages received on mobile phones, specially designed DEWN remote alarms will also be used to alert nominated emergency personnel.

