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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP) Secretariat on behalf of the 3GPP Technical Specification Groups (TSGs).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

The present document is based ISO/IEC Directives. Most clauses of the ISO/IEC document have been retained, while some clauses have been modified or deleted. Additional material has been inserted.

Items concerning word-processor specific layout and formatting matters when using the Microsoft Word for Windows( based skeleton documents and templates are shown with shaded background. Boiler plate text (i.e. text which shall be directly used in 3GPP specifications) is represented by italic characters.

1
Scope

The present document identifies current haptics technologies which might be deployed in a mobile telecommunication system, readiness for use in the mobile environment, and the level of benefit for the user experience. 

Specifically, this document investigates following questions:

- Identify current haptics technologies which might be deployed  in a mobile telecommunication system and identify readiness for use in the mobile environment and the level of benefit for the user experience.
- Identify and specify general requirements for delivery of tactile sense communication through the use of haptics technology
- Identify any adaption required for existing services enhanced by supporting haptics capabilities 

- Identify key aspects of new services built on capabilities provided by haptics technologies 
- Identify the scope and roles of 3GPP for mobile haptics services and to consult with OMA to coordinate on the development of mobile haptics services
2
References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
3
Definitions and abbreviations

3.1
Definitions
For the purposes of the present document, the following terms and definitions apply.

3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

MHS
Mobile Haptics Services
SMS
Short Message Services
4
Study Areas
4.1
Introduction on Haptics Technology
4.1.1
Introduction
Mobile communication has evolved over time by expanding the variety of senses it can deliver. Originally supporting voice calls, the mobile communication system conveyed auditory sense stimulation. After SMS, and then MMS introduction, users were provided initial visual sense stimulation by conveying messages in a written and image/graphical form. Recent mobile communication systems have extended the visual stimulation by adding motion video capabilities. In spite of these service enhancements, mobile communication is yet to provide a full range of sensory expression and input, used in human face to face communication and activities.
One sense that has drawn attention rapidly is haptics, the subject of human-machine tactile communication and feedback.  Tactile communication has been one of major sources for collecting information and feedback.

Editors Note: Introduction focused on mobile communication users, however, it is recommended that fixed line users would be considered as well.
4.1.2
Benefits of Haptics Technology in Mobile Communication

The addition of tactile sense in mobile communication has been used to provide several benefits to mobile network operators and subscribers alike. 

From subscribers’ point of view, tactile sense is an appropriate medium through which distinctive and intuitive messages can be conveyed. Alert messages in tactile sense can help reduce cognitive load and provide additional information compared to the messages transferred via sound. Also, it can be used even in distractive and loud environments. Moreover, when tactile sense is combined with auditory or visual sense, the multimodal feedback is known to reinforce the receptiveness of messages. Such multimodal feedback can also help users with visual or hearing disabilities to receive messages from network or sender more clearly.
From network operators’ viewpoint, the most obvious benefit is that it enables to provide new services built upon tactile sense, which has not been exploited in previous supplementary services. What is interesting is that in addition to provide new services based solely on tactile sense, it is also possible to add tactile sense to previous supplementary services so that they provide more benefits to the customers, as well as more revenues for operators by offering premium services. For example, warning, alert or confirmation messages that have been delivered through audio channel can be delivered as a combination of sound and haptics. In summary, the addition of tactile sense helps operators to enrich existing services, as well as to develop new services.
4.1.3
Current Available Technologies

4.2
Use Cases
Editors Note: this chapter will contain use cases for mobile haptics services.

4.2.1
3GPP-Defined Supplementary Services

Previous supplementary services that are defined in 3GPP can be enhanced when adopting haptic technology by providing tactile messages in addition to visual or sound messages. A detailed illustration for each service is followed below. 

· Call Waiting: The Call Waiting Service permits a mobile subscriber to be notified of an incoming call (as per basic call procedures) whilst the traffic channel is not available for the incoming call and the mobile subscriber is engaged in an active or held call. Subsequently, the subscriber can either accept, reject, or ignore the incoming call. Previously the notification has been conveyed by beeps, a short sound message. When combined with haptics, the notification can be expressed by specific frequency, length, magnitude, waveform of vibrations. The haptic notification has several advantages over sound message: the message can be easily perceived by the subscriber than beeps even if one is located in noisy environment, and it does not interrupt the current conversation, for the message does not include any sound. 

· Customized Ringing Service: The Customized Ringing Signal service (CRS service) is an operator specific service by which an operator enables the subscriber to customize the ringing signal which is played to the called party. The CRS content will be provided to the called party only it’s allowed by the called party. Here the content of CRS can be CRS such as music, voice, text, or video. When combined with haptics, the identity can be expressed by specific frequency, length, magnitude, waveform of vibrations as well as existing capabilities, all of which are selected by the calling party. With such service the called party can distinguish the calling party’s identity without having to physically remove the handset from one’s pocket.
· Customized Alerting Tone: The Customized Alerting Tone Service (CAT service) is an operator specific service by which an operator enables the subscriber to customize the alerting tone which is played to the calling party. Previously the CAT service has been expressed only in the form of multimedia. When combined with haptics, the identity can be expressed by specific frequency, length, magnitude, waveform of vibrations as well as sound, all of which are selected by the calling party.
4.2.2
Branded Haptic Signature
A network’s unique branded vibration can be played when the phone is paged and connected, or powered up or down. 
4.2.3
Status Alerts

Status alerts like the beep message played when entering or leaving the service area can be substituted or complemented by haptic message. 

4.2.4
Message Alerts

Rather than an annoying beep or a single-frequency vibration that does not evoke clear recognition for the user, a unique and memorable haptic alert can communicate that a message has arrived. The arrival vibration could also convey additional information such as sender identification and/or message priority. 

4.2.5
Haptic Emoticon

Users can attach a haptic vibration to pictures or text messages that communicate the emotion behind the message, for example a heartbeat or laughter. 

Editors Note: Interactions between users, detailed scenario and sequences are recommended to be added to complete use cases. 

Editors Note: The purpose of these use cases is to identify new requirements on enhancement of network to provide use cases. 

Editors Note: The interaction between MMTel and the use of haptics should be taken into account. 
4.3
High level Service Requirements
Editors Note: this chapter will contain the high level service requirements for delivery of tactile sense communication through the use of haptics technology.
4.4


Relation to OMA
Editors Note: this chapter will contain the discussion of scopes, roles and coordination between 3GPP and OMA on the standardization of mobile haptics services. 
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