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The use of mobile phones and other mobile communications devices has become truly ubiquitous, not only as 
a platform for making phone calls, but also as a camera, music player and games device. When making a 
purchase of a new mobile phone, users will tend to make their choice on the set of additional functions that 
they want within a certain price range. They will assume that the basic phone/sms/phone book functionality is 
already provided. Disabled users, however, will have to take a completely different perspective. Simply 
accessing the basic phone functionality in a way that is usable may be a significant challenge. Accessing the 
additional functions (camera, radio, music player etc) may simply be impossible. Because of this, they are 
excluded from expectations of choice enjoyed by most European citizens. ETSI special task force (STF) 304 
has been looking at this issue on behalf of the European Community and the telecommunications industry in 
Europe. In this paper we will provide some very practical, non-technical illustrations of the work of the STF, 
and demonstrate the problems and the proposed solution, in order to contribute to the “design for all” debate 
in a concrete and effective way. 
 
1. Introduction 

An eEurope community that promotes fair and comprehensive access to advanced 
information and communication services for all citizens must ensure that those citizens 
whose disabilities are such that they cannot use devices “designed-for-all” are not excluded 
from the common access policies.  
 In principle, all European citizens expect to have access to information through 
technology mediated services and devices. In the context of this paper, this implies that all 
citizens can choose to have access through mobile platforms, and to choose the complexity 
of the devices and the range of services that meet their needs, at reasonable and equitable 
costs. 
 Some users with disabilities, however, are unable to use conventional devices and 
services, even those designed according to the “design-for-all” principles, as their 
disabilities are too severe or their requirements conflict with those of people with a 
different disability. In this case, these users should be able to choose the mobile devices that 
they need to use, and to easily and cheaply enhance those devices and services with an 
adaptation appropriate to their needs. Examples could include a speaking output adaptation 
for blind people or icon representation of functions for people with reduced reading skills. 
 In order for this objective to be realised, mobile devices and services should be 
implemented with a standardized set of interfaces that can be the channel through which 
these adaptations become integrated with the rest of the system. Without this standardized 
interface, each adaptation will require significant technical expertise and effort, and will 
consequently be expensive and practically unrealistic. People with disabilities will be 
confined to using a small subset of the available devices and services, and will not be able 
to join other citizens in selecting devices and services according to personal preferences 
(e.g. style, design, functionality), but instead will have to persist with using specific devices 
long after they have ceased to be supported by manufacturers and operators, simply because 
it is impossible to replace them. 
 A standardized set of interfaces will, therefore, encourage growth in the market for 
mobile devices and services by enabling the large numbers of disabled and elderly people 
who are currently excluded, to participate, and the strength of the European rehabilitation 



technology market, particularly the small and medium enterprises that currently dominate 
this sector. 
 
2. User requirements concerning the use of mobile devices. 
In principle, it could be expected that users with disabilities would like to use the same 
mobile devices that are purchased by the public at large, choosing devices based on factors 
such as aesthetics and fashion as well as more tangible aspects such as form and 
functionality. Some users with disabilities cannot use mobile technologies, even those 
designed using "design-for-all" principles [1, 2]. In some cases, the requirements for 
different disabilities conflict with the requirements for other disabilities. Therefore, what is 
required for those users is a standard solution for adaptation that would enable users to 
connect a special device in the form of assistive technology that meets their specific needs 
to a generic platform.  
 Current assistive technology is classified in the international standard ISO 9999 [3]. 
Although it covers a vast number of devices ranging from abacuses and abdominal hernia 
aids to zip pullers and zippers, only a few of the devices listed in that standard have the 
potential to be interconnected to ICT services and devices. These have been extracted from 
the ISO 9999 standard and are shown in table 1 below. 
 

Classification code Description 
12 39 06 Electronic orientation aids 
12 39 09 Acoustic navigation aids (sound beacons) 
21 06 03 Image enlarging video system 
21 06 06 Character reading machine 
21 09 03 Input units (e.g. speech recognition) 
21 09 06 Keyboard and control systems 
21 09 09 Printers and plotters (e.g. Braille) 
21 09 12 Displays 
21 09 15 Devices for synthetic speech 
21 09 27 Software for input and output modification 
21 15 09 Dedicated word processors 
21 15 15 Electric Braille writers 
21 24 Aids for drawing and handwriting 
21 33 09 Decoders for videotext 
21 33 12 CCTV 
2136 06 Mobile telephones and car telephones 
21 36 09 Text telephones 
21 36 10 Visual telephones and videophones 
21 42 09 Portable dialogue units 
21 42 12  Voice generators 
21 42 15 Voice amplifiers 
21 45 Hearing aids 
21 45 15 Tactile hearing aids 
21 48 03 Door signals 
21 51 03 Personal emergency alarm systems 
21 51 06 Attack alarms for epileptics 
21 51 09 Fire alarms 
24 09 Operating controls and devices 
24 12 Environmental control systems 

 
Table 1: Relevant assistive devices in ISO 9999 [24], listed in [1] 

 The list in table 1 cannot be considered to be exhaustive but it provides some indication 
of the extensive range of possibilities for interconnecting assistive devices to ICT systems. 
 In order to get a clearer picture of the types of requirements that disabled users might 
have for mobile devices, a consultation exercise was conducted with a variety of 
stakeholders with an interest in the use of technology by disabled people. This consultation 
exercise included face to face discussions, online questionnaires, and a forum discussion 



with a cohort of disabled people who attend a day centre run by Capability Scotland. That 
session consisted of six hands-on demonstrations where practical examples of typical use of 
mobile technologies could be tried by and discussed with the users. The sessions included: 
• Use of a WAP Browser: Example pages could include football, soap operas, social 
forums, E-Bay, games, video news. 
• Placing a conventional mobile phone call. 
• Use of a mobile system as an environmental control device (remote control), in this case 
it was used as a remote control of a TV and there was discussion about controlling other 
devices such as lamps. 
• The use of a mobile phone enabled “Pathfinder VOCA” (a device that produces words 
and phrases when the user presses various buttons with symbols or letters) for making a 
phone call. 
• Freedom of Choice: The user were presented with a variety of mobile phones from 
which they could chose the one that they would select for themselves and then their choice 
was discussed. 
• A mobile phone was used to take a photo. 
 The people with disabilities went from one station to the other, and the stations were 
supervised and observed by the ETSI STF experts, people from the University of Dundee 
and the staff from the Rehabilitation and day centre. The supervisors explained the usage 
scenarios and collected feed-back. The type and severity of disabilities varied and included 
users with motor, speech or cognitive impairments. The requirements will therefore depend 
on every individual’s specific needs and requirements. However, there are some general 
conclusions that could be drawn as a result of this workshop. Firstly, the users’ abilities to 
use mobile devices can be improved by using assistive devices. Secondly, the people with 
disabilities may not have the same view on which is the most useful functionality, as non-
disabled people. An example is that people with a cognitive impairment and/or speech 
impairment might not see the call/receive calls as the most interesting/useful functionality, 
but other functionalities might be more interesting to them such as 
• take a photo,  
• listen to the radio,  
• download and listen to music,  
• use WAP and/or HTMS for looking up information (e.g. football scores), 
• remote control. 
 Furthermore, for people with disabilities, there is not only a need for basic functionality 
supported by a limited set of AT commands, there is also a need for using a full range of 
functionalities on the mobile device and the AT commands to support this functionality. So 
the conclusions of this workshop were that users required access to the full range of 
functionalities, irrespective of whether they are able-bodied or disabled.  
 
2. Adaptive Technology for Mobile Devices. 
In order for these various devices to be connected to mobile systems, it would be a 
significant advantage if there were a common interface technology available in all such 
mobile systems. One candidate technology that is present in all mobile devices is AT 
commands 
 Originally developed for computer modems in 1977 by Hayes Microcomputer Products, 
AT commands have matured from being a modem control technology to be a 
comprehensive and pervasive middleware platform for mobile devices. AT commands 
provide control of calls, the SIM card, phone information, phone settings, packet domain, 
network services, and mobile termination in the mobile device [4]. Currently, a set of AT 
commands has been standardized, but only a few AT commands of these are mandatory. 
However, many mobile devices do not even have this standardized set fully implemented. 



In addition, a number of manufacturers of mobile devices have extended the AT command 
set to cover additional functions in the phone such as file storage, camera, etc. The 
manufacturers have gathered these extensions to the AT command set as company specific 
documents, some of which are publicly available, some of which are not. It is likely, though 
difficult to verify, that not all mobile devices from the same manufacturer will have the full 
set of standardized and proprietary AT commands implemented within it.  
 In order to explore the scope of the problem, the project team analysed the current set of 
standardised AT commands. In principle, although the common functionality of a typical 
phone or mobile device were covered in the standardised set of commands, the vast 
majority of these commands are not mandatory, so there is no guarantee that the commands 
will actually be available in the phone. In addition, it was found that none of the additional 
non-phone functions such as the camera, music player, 3rd part applications etc. were 
covered by the standardised set of AT commands. This means that these functions MAY 
have AT commands associated with them, but that could not be guaranteed for any chosen 
type of mobile device. 
 
4. Stakeholder Interest in Mobile Devices 
 

 
Figure 1: Relationships between the stakeholders and the technologies 



 

Having identified the need for an extension to the standardised set of AT commands and the 
requirement for the set of commands to be made mandatory, the project team approached 
representatives of the mobile devices industries through the standardisation forums. There 
was, however, considerable resistance to the call to standardise and mandate the use of the 
standard set of AT commands. The project team therefore performed an analysis that is 
depicted in Figure 1, showing the key human and technology actors in the use of mobile 
devices, and the influence they have on each other. This analysis shows that there may be 
other paths to encourage the mobile devices industry to provide the interfaces necessary to 
enable assistive devices to be integrated with mobile devices. In particular, users and their 
advocates could lobby policy makers to extend regulations to require mobile systems 
providers and network operators to ensure that a more comprehensive set of adaptable 
devices and services are available to disabled users.  
 
5 Conclusions 

In conclusion, therefore, the project team verified that requirement for all mobile devices to 
be adaptable. AT commands is seen as a technology that could provide that interface as it is 
used in all mobile devices, and could readily be extended to provide a standardised set of 
interfaces for assistive devices. There is considerable resistance within the mobile devices 
industry to provide this functionality in all mobile devices. The project team therefore 
sought alternative stakeholders with an interest in and the influence to encourage the 
industry to adopt this strategy, and the team will be seeking to raise awareness amongst the 
stakeholders and to promote a strategy that will ensure that all devices can be made in a 
way that makes them adaptable. 
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