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1. Introduction
 Reflecting on the technological trajectory of mobile telecommunication, it is obvious that it has evolved in a way that broadens the variety of senses it can deliver. By supporting voice call, the original mobile telecommunication system delivers auditory sense. After the advent of SMS, and MMS afterwards, following mobile telecommunication system allows its subscribers to convey their messages through light sense, though its mediums are confined to text, emoticons, and pictures. Recent 3G mobile telecommunication system supports video telephony, so that its subscribers can communication with each other by delivering visual information. However, the variety of senses that current mobile telecommunication system is delivering is far from what we share in face-to-face communication, given considerable amount of information is delivered by other forms of senses such as tactile sense.
Beyond verbal communication, nonverbal communication (NVC) has been widely used but with limited kinds as discussed. According to ‘Wikipedia’, nonverbal communication (NVC) is defined as:

'Nonverbal communication (NVC) is usually understood as the process of communication through sending and receiving wordless messages. Such messages can be communicated through gesture; body language or posture; facial expression and eye contact; object communication such as clothing, hairstyles or even architecture; symbols and infographics. Speech may also contain nonverbal elements known as paralanguage, including voice quality, emotion and speaking style, as well as prosodic features such as rhythm, intonation and stress. Likewise, written texts have nonverbal elements such as handwriting style, spatial arrangement of words, or the use of emoticons.
 Haptics is one of ways of NVC and can be summarized as according to ‘Wikipedia’ :

Haptics is the study of touching as nonverbal communication. Touches that can be defined as communication include handshakes, holding hands, kissing (cheek, lips, hand), back slapping, high fives, a pat on the shoulder, and brushing an arm. Touching of oneself during communication may include licking, picking, holding, and scratching.[9] These behaviors are referred to as "adaptor" and may send messages that reveal the intentions or feelings of a communicator. The meaning conveyed from touch is highly dependent upon the context of the situation, the relationship between communicators, and the manner of touch.
 Considering recent diffusion of mobile phones with haptic technology, it is timely to evaluate the possibility that tactile sense can be one of the senses through which meaningful message can be delivered in mobile telecommunication. Contrary to previous mobile phones, mobile phones with haptic technology can vary the strength, frequency, and duration of vibrations they generate, thereby enabling to generate a variety of different vibration messages. Even though tactile sense itself might not the optimal one to convey the exact meaning sender try to deliver, when it is delivered concurrently with auditory sense or light sense, it can enrich the way we communicate with mobile telecommunication system.

 One advantage of applying tactile sense is that it does not overlap with current services in mobile telecommunication, so the risk of cannibalization can be minimized. Rather, by combining tactile sense with current services, the operator can provide much richer senses to subscribers and expect higher ARPU.

 Under such circumstances, this paper aims to discuss CSD (Concurrent Sensation Delivery) services that convey tactile senses while subscribers are using mobile telecommunication services. As the possibility of developing new services by combining tactile senses to current services is limitless, this paper does not deal with exhaustive use cases. Rather, it is open to discuss what use cases should be included.

 2. Use Case

With justifications discussed above, following use cases can be considered for better understanding.

Following diagram depicts generally the concept of delivering haptics with mobile phone.
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1. Voice Call / Video-telephony

(1) Calling user A initiates call to the Called user B 
(2) Calling user A sends some message that matches specific sensation to the Called user B

(3) B’s UE plays designated vibrations
2. SMS/MMS

(1) Calling user A writes SMS/MMS to the Called user B

(2) Calling user A includes some message that matches specific sensation

(3) Calling user A sends SMS/MMS to the Called user B
(4) B’s UE plays designated vibrations when the Called user B checks SMS/MMS
3. Discussion
Considering SMS and MMS is early version of NVC, delivering tactile sense in the context of mobile communication, standardized way of methods to deliver haptics messages would be also considered. 
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