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1. Abstract
A detailed user input device or user interface specification is required to IPTV-TD. For this purpose, this contribution proposes minimum set of input events that should be supported by an input device or user interface of an IPTV-TD. 
The reviewing activities have been motivated by TTC (the Telecommunication Technology Committee) in Japan and the source companies have voluntarily participated in this effort.
2. Background

For a user input device such as a remote controller or an alternative mechanism, requirements can be found in the document C218 and FG IPTV-DOC-0114.
[Requirements described in the output document FG IPTV-DOC-0114]
IPTV_ESI_120: The IPTV architecture is required to support the end-user ability to see the associated information (e.g. by pressing a specific remote control key) and to act upon it (e.g. to follow the link, to make a choice, to bet, to return).

IPTV_ESI_138: The IPTV terminal device can optionally enable the end-user to access the remote control functions via GUI.

IPTV_ESI_139: The IPTV terminal device can optionally render the UI with the end-user preferred skin.

IPTV_ESI_160: The IPTV terminal device is recommended to provide a human control interface (for example an infrared remote-control).

IPTV_ESI_182: The IPTV terminal device is recommended to provide means for feedback of control actions to the end-user by visual and/or audio indications selected by the end-user.

IPTV_ESI_183: The IPTV terminal device is recommended to provide end-user interface(s) for control and feedback of control actions by external devices or additional software, e.g. Braille interpretive device.
According to FG IPTV-DOC-0143 “Living List: Aspects of IPTV End System – Terminal Device”, the item “What is a minimum requirement for the function and design of remote controller?” still remains as an open issue. 
3. Discussion

Considering encouragement of developing various end-user interfaces which respects accessibility, the shape of key of the remote controller or input device, graphical user interface (GUI) should be implementation dependent. However those input mechanism should support at least the minimum input events required to the middleware based on J.200, J.201, and J.202 such as GEM, MHP, and BML.
In GEM 1.0.2 specification, clause G.5, “Input events”, in Annex G specifies that the minimum set of input events which shall be available to the applications if they are interested in receiving them. The defined minimum set of input events by inclusion of the clause G.5 of MHP 1.0.3 specification are as follows; 
VK_0 to VK_9

VK_UP

VK_DOWN

VK_LEFT

VK_RIGHT

VK_ENTER

VK_TELETEXT

VK_COLORED_KEY_0

VK_COLORED_KEY_1

VK_COLORED_KEY_2

VK_COLORED_KEY_3
Among these input events, GEM based terminal specifications are allowed to make optional the VK_TELETEXT and VL_COLORED_KEY_3 input events. This can be found in clause G.5, “Input events”, in Annex G of ARIB STD-B23 with following text;
This section conforms to GEM1.0 “G.5 Inputs events”, Note that VK_TEKETEXT shall not be used. Form mapping of actual buttons to remote controller and so on, it shall be specified in operational guideline.
In Addition, similar definition for support of a user input events can be found in clause 5.4.13.4 of ARIB STD-B24, Vol.2 that defines a declarative content format and its middleware.
Through comparison of the standards for middleware including the standards mentioned above, the minimum set of input events should be defined for IPTV-TD to support global compatibility of interactive content and commonality of a terminal device.
4. Reference
FG IPTV-DOC-0114 Working Document: IPTV Services Requirements
FG IPTV-DOC-0125 Working Document: Aspects of IPTV End System – Terminal Device, (Geneva, 23-31 July 2007)

FG IPTV-DOC-0143 Living List: Aspects of IPTV End System – Terminal Device
ETSI TS 102 819 V1.3.1 (2005-10) Digital Video Broadcasting (DVB);Globally Executable MHP version 1.0.2 (GEM 1.0.2)
ETSI TS 101 812 (V1.3.1): "Digital Video Broadcasting (DVB); Multimedia Home Platform (MHP) Specification 1.0.3"
ARIB STD-B23 v 1.1 “Application execution engine platform for digital broadcasting”
ARIB STD-B24 v5.1 “Data coding and transmission specification for digital broadcasting”
5. Proposal
No stipulations are made for the shape or arrangement of key of the remote controller, alternative input device or mechanism such as GUI or external interface. However, a remote control device or alternative input mechanism for IPTV-TD is recommended to support input events listed in Table 1, and be designed such that the mechanism for generating each event is obvious to typical end-users.
Table 1 

Minimum set of input events
	Input event

	Digit from 0 to 9

Direction of up, down, left and right

Determination of a choice (ENTER)

3 special buttons (Colored buttons)


Appendix

For information, Table A.1 shows relationship between minimum set of input events listed in Table 1 and middleware for procedural and declarative content format. GEM is chosen for procedural content format case and BML for declarative one as examples.
Table A.1 
Example of assignment of input events
	Input event
	GEM
	BML

	Digit from 0 to 9


	VK_0 to VK_9


	“numeric-tuning” keygroup of used-key-list attribute. 


	Direction of up, down, left and right


	VK_UP

VK_DOWN

VK_LEFT

VK_RIGHT


	“basic” keygroup of used-key-list attribute.

	Determination of a choice (ENTER)


	VK_ENTER


	 “basic” keygroup of used-key-list attribute.

	special buttons (Colored buttons)
	VK_COLORED_KEY_0

VK_COLORED_KEY_1

VK_COLORED_KEY_2

VK_COLORED_KEY_3


	 “data-button” keygroup of used-key-list attribute.


Note 1: GEM-based terminal specifications are allowed to make optional the VK_COLORED_KEY_3 input event.
Note 2:BML defines used-key-list attribute that is a part of CSS properties to request input event available for interactive content. 
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