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I. Introduction

An introduction for haptic technology is re-written. It divides haptic-related technologies into three categories: handset, information format, and network. Among the components this section mainly deals with the handset and information format related to delivering haptic service. Discussion on the network will be presented in other sections in this TR. 
II. Text proposal
************ START OF CHANGE ************

4.3
Haptic Technology

4.3.1
Framework
The prerequisite for providing mobile haptic service is that the handsets should generate appropriate haptic sense based on the signals delivered through the network. For satisfying these conditions, three components should be prepared: handsets that generate haptic senses, networks that deliver signals for haptic senses and haptic information representation formats for signals of haptic senses that both handsets and networks can understand. Since networks are not the scope of haptic technology, handsets and data formats will be discussed in this section. 

4.3.2
Handset
First, a number of handsets already supports the generation of haptic sense due to the rapid development of haptic feedback devices that are simple and small enough to be adopted. Until now the most accessible haptic handsets are those that support high-fidelity vibration. Such handsets usually include vibration actuators that provide high-fidelity vibration effects and a vibration player that controls the operation of the actuator. Moreover, given the fast trend of developing haptic feedback devices for other senses such as thermal display, electrostatic feedback device or shear display, the number of handsets supporting haptic service and the variety of senses they support are likely to increase in the long run. Therefore, it is timely for network operators to consider providing services using haptic.

4.3.3
Information Format
Second, the non-existence of standardized haptic information representation formats prevents possible applications from developing and diffusing to subscribers in fixed and mobile network. In order for one handset to generate a designated haptic message sent from another handset or the network, haptic information representation format should be identical. As there is no such standard for haptic information representation formats, the incompatibilities among different devices are one of the biggest impediments in the development and diffusion of haptic service. Since 2005, the International Organization for Standardization (ISO) Technical Committee on Ergonomics (TC159) has started to standardize haptic technology in Working Group 9 “Tactile and Haptic Interaction.” Nonetheless, the reference document for haptic information representation format is yet to be published. 
4.2.4
Further Tasks
All in all, while more and more handsets supporting haptic senses are available, a standardized haptic information representation formats should be developed for active development and diffusion of haptic service. Moreover, it is the network’s responsibility to deliver the signals based on the standardized format,. Therefore the haptic information representation formats and the delivery through networks should be the main focus of standardization. 
************ END OF CHANGE ************




