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Attached is a revised text of D86, which is preliminary draft new Recommendation J.tcpweb: “Transmission protocol for multimedia Webcasting over TCP/IP networks.”
WG4 reached agreement that this document will be proposed for consent at the May meeting.

Preliminary draft new Recommendation: Transmission protocol for multimedia Webcasting over TCP/IP networks
Summary

This Recommendation defines a transmission protocol for multimedia Webcasting over TCP/IP networks. The protocol consists of a presentation description and session control. The presentation description is based on the XHTML format, and it specifies properties of the media such as URI, content type, content size, accounting information, and so on. First of all, a terminal receives the presentation description, and sets up in accordance with the description. Then the terminal starts transmission of the media in accordance with the session control, which is based on HTTP. The session control supports starting the session, retrieving the media data and ending the session. In addition, a remote camera control scheme is also defined in the session control. Since the protocol defined in this Recommendation is similar to the WWW browsing system, problems related to the UDP/IP streaming such as the Firewall issue are resolved by this Recommendation, and the implementation will have less affect.

1. Scope

This Recommendation defines a transmission protocol for multimedia Webcasting of various media format over TCP/IP networks. Such formats include J.123 and J.124 as well as other media formats. However, the protocol defined in this Recommendation is independent from the media format, which is outside the scope of this Recommendation. 

The protocol consists of a presentation description and session control. The presentation description is based on the XHTML format, and the session control is based on HTTP. Issues not especially specified here shall comply with XHTML and HTTP. 
2. References

2.1 Normative References

[1]
W3C Recommendation, XHTML 1.0: The Extensible HyperText Markup Language
[2]
IETF RFC 2068, Hypertext Transfer Protocol - HTTP/1.1

2.2 Informative References
[1]
J.123

[2]
J.124

3. Terms and Definitions

3.1 File Downloading

3.2 Live Transmission

3.3 VOD Transmission

T.B.D.

4. Abbreviations

HTTP
Hypertext Transport Protocol

MIME

VOD
Video On Demand

XHTML
Extensible HyperText Markup Language
T.B.D.

5. Presentation Description

5.1 XHTML Presentation Description Format

The overall program and the properties of the media shall be defined by a presentation description in XHTML[1]. The presentation description may be obtained by the receiver using HTTP or other means such as e-mail and may not necessarily be stored on the server.

The presentation description contains a description of the media streams making up the program, including their location, title, encoding types, data size, and other parameters that enables the receiver to start retrieving the most appropriate media.
The presentation description is written by the <object> element with the <param> elements of XHTML.

An example is shown below. Elements defined by this recommendation are written with bold letters.

<?xml version="1.0" ?>

<!DOCTYPE html 

PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">

<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en" lang="en">

<head>

<title>Webcasting Test Page</title>

</head>

<body>

    <object data=”http://www.webcasting.org/media.mp4” type=”video/MP2T”
copyright=”no” standby=”Click Here”>

<param name=”disposition” value=”devmpzz” valuetype=”data” />

<param name=”duration” value=”30000” valuetype=”data” />

<param name=”size” value=”240000” valuetype=”data” />

<param name=”title” value=”Preview of the movie” valuetype=”data” />

<param name=”ac” value=”Jc5gUxzTqJ9ebM3U18GEWdKgtiTWR6Fe” valuetype=”data” />

</object>

</body>

</html>

Elements used in the presentation description are summarized in Table 1. In Table 1, M/O stands for “Mandatory” or “Optional” respectively.

Table 1: Elements defined in this Recommendation
	Element
	Attibute
	M/O
	Value
	Description

	object
	data
	M
	URI String
	Actual location of the media file.

	object
	type
	M
	MIME Type
	MIME type of the media.

	object
	copyright
	O
	“yes” | “no”
	Copyright control.

	object
	standby
	M
	String
	The displayed text of the link.

	param
	name=”ac”
value=”….”
valuetype=”data”
	O
	String
	Access Ticket.

	param
	name=”bitrate”
value=”….”
valuetype=”data”
	O
	Numeric String
	Bit rate of the content in bps.

	param
	name=”camctl”
value=”….”
valuetype=”data”
	O
	Numeric String
	Camera control capability.

	param
	name=”disposition”
value=”….”
valuetype=”data”
	M
	String
	Types of the content distribution, which stands for downloading, VOD transmission, or live transmission.

	param
	name=”duration”
value=”….”
valuetype=”data”
	O
	Numeric String
	Duration of the content in milliseconds.

	param
	name=”size”
value=”….”
valuetype=”data”
	O
	Numeric String
	File size of the content in bytes. This field is effective for downloading and VOD streaming.

	param
	name=”title”
value=”….”
valuetype=”data”
	M
	String
	Title text of the content.


5.2 <object> Element

The following attributes for the <object> element are defined in this Recommendation.

5.2.1 data

This is a mandatory attribute that specifies the URI of the media to be transmitted. In this Recommendation, since the media is transmitted by HTTP, the scheme of the URI shall be http, or the URI shall start with “http://”.

5.2.2 type

This is a mandatory attribute that specifies the MIME type of the media to be transmitted. For example, “video/MP2T” is specified for MPEG-2 Transport Stream.

5.2.3 copyright

This attribute takes “yes” or “no”, and this is optional. The default value is “no”. The copyright attribute takes effect as follows.

yes: The content is protected from storing. The media data cannot be stored in the device after playing.

no: The media data can be stored in the device after playing.

If this attribute is not specified, the terminal shall handle the file as storing allowed.

5.2.4 standby

This is a mandatory attribute that specifies the displayed text of the link to the media. It will typically be “Click Here” or the name of the content.

5.3 <param> Element

Parameters of the media are specified with the <param> element in the HTML description. The following parameters are defined in this Recommendation. Each parameter is identified by the name attribute and the value is specified by the value attribute. For the all parameters, ‘valuetype=“data”’ shall be included in each <param> element.

The terminal shall ignore unknown parameters.

5.3.1 ac

This is an optional parameter and the value attribute specifies the access ticket. The maximum length of the value is 512 Bytes. The terminal that obtained the access ticket from the ac parameter in the presentation description shall use this ticket when the terminal carries out the session control as “ac=” parameter in the HTTP request. See also Section 6.

This is used for identification of fee collection.
5.3.2 bitrate

This is an optional parameter. It specifies the total bit rate of the media in bits per second. If the media has video and audio track, the bitrate value will be the sum of the bit rate of each track.

If the media has multiple bit rates for adaptive bit rate changing, all the values are specified with ‘:’ separator. For example, 

<param name=“bitrate” value=“64000:128000:256000” valuetype=”data” />

5.3.3 camctl

This is an optional parameter that shows the camera control capability of the content. The value consists of 8-numeric letters and each digit shows the capability of each camera control. The following table explains the camera control value (=“XYZABCDE”), where the left most digit is firstly described.
Table 2: Camera control parameters

	No.
	Value
	Description

	1
	0 or 1
	If the value is 1, panning control is supported.

	2
	0 or 1
	If the value is 1, tilting control is supported.

	3
	0 or 1
	If the value is 1, zooming control is supported.

	4
	0
	Reserved

	5
	0
	Reserved

	6
	0
	Reserved

	7
	0
	Reserved

	8
	0
	Reserved


For example, the following shows the case where the content supports the pan and the zoom control.

<param name=“camctl” value=“10100000” valuetype=”data” />
· The “camctl” parameter is effective only for the camera control enabled content, which is specified by the “disposition” parameter described below.

· The terminal shall recognize the content has camera control capability only when the “camctl” parameter exists and the value has an appropriate setting.

· The terminal shall recognize the content has no camera control capability if the value is not specified or the value is “00000000”.

· The terminal shall recognize the content has no camera control capability if the value has more than eight digits or less than eight digits.

· The terminal shall recognize the content has no camera control capability if the value contains any digits other than 0 or 1.

· The terminal shall ignore the “camctl” parameter if any reserved field contains a non-zero.

Actual actions for the camera control are described in 6.5.

5.3.4 disposition

The disposition parameter defines the content type, its application, distribution scheme, and so on. The existence of the disposition parameter is mandatory. In this Recommendation, the disposition parameter itself is not defined, but what the parameter specifies is defined as follows.

· Category of the content: Video (including Video and Audio), Audio, Voice, MIDI, Still Image, Animation, Application Program (ex. JAVA), etc.

· Transmission scheme of the content: File downloading, VOD transmission, Live transmission

· Purpose of the content: Just viewing, Storing, Particular use (Wallpaper, Screensaver, Alarm, etc.)

5.3.5 duration

This is an optional parameter. It specifies the duration of the media in milliseconds. If the media has different duration of video and audio track, the value is the longest duration in the tracks.

5.3.6 size

This is an optional parameter. It specifies the data size of the media in bytes, which helps the terminal to obtain the content size in advance of transmitting. Regarding the file downloading and the VOD transmission, the file is already created before transmitting. Therefore, the value of the size parameter is the same as the size of the file.

In addition, if the media has multiple bit rates for adaptive bit rate changing, each size corresponding to each bit rate is specified with ‘:’ separator. For example, 

<param name=“size” value=“240000:480000:960000” valuetype=”data” />

If this parameter is not specified in the presentation description, the terminal shall require the content size from the server at the beginning of the transmission. This is carried out with the HEAD request of HTTP. Details are described in 6.1.

For the live transmission, the file size cannot be estimated before transmission. In this case, the size value indicates the maximum size of the stream that is continuously transmitted. For example, if the size is 1572864 for the live transmission, the connection will be closed after receiving 1.5 MB of the content.

5.3.7 title

This is a mandatory parameter that describes the title of the content. The maximum length of the value is 40 Bytes. The title may be shown on the terminal when the content is playing.

6. Session Control

In this Recommendation, all session controls are based on HTTP. Some commands are embedded in the HTTP-URI query part and some are sent to the server in the HTTP request header.

After retrieving the presentation description, the terminal issues the HTTP request in order to start the session. The following defines the session control in this Recommendation.

6.1 Retrieval of the Content Size

For the file downloading and the VOD streaming, the terminal shall obtain the size of the content unless the size parameter exists in the presentation description. This is done with the HEAD method of HTTP as follows. 

Syntax:

HEAD /URI?ac=xxxx&br=128000&ts=1 HTTP/1.1

	Item
	M/O
	Description

	Method
	M
	HEAD

	URI
	M
	URI obtained from the presentation description.

	URI Parameters
	ac
	O
	Access ticket obtained from the presentation description

	
	br
	O
	Bit rate selection in accordance with the presentation description

	
	ts
	M
	1

This parameter shall exist if ac is contained.


M/O stands for “Mandatory” or “Optional” respectively.
The following defines the response expected to the request.

HTTP/1.1 200 OK

Content-Length: xxxxx
	Item
	M/O
	Description

	Status Code
	M
	200 OK

	Header
	Content-Length
	M
	The size of the content.


The Content-Length header shall be returned only when the status is successful (200 OK). Other headers might be embedded in the response. The terminal shall ignore unknown headers.

Status codes other than those described above are defined in HTTP [2].

6.2 Data Transmission

Request of the data transmission is defined in the following.

	Item
	M/O
	Description

	Method
	M
	GET

	URI
	M
	URI obtained from the presentation description.

	URI Parameters
	data
	O
	None: File downloading

evdo-2: Live transmission

evdo-4: VOD transmission

	
	ac
	O
	Access Ticket obtained from the presentation description

	
	br
	O
	Bit rate selection in accordance with the presentation description

	
	st
	O
	Specifies the start position of the transmission in milliseconds.

Effective only for the initial transmission request, where ts=2.

	
	ts
	M
	2: The beginning of the transmission

3: Continuous transmission

This parameter shall exist if ac is contained.

	Header
	Range
	M
	bytes=0-XXXXX (The beginning of the transmission)

bytes=YYYYY-ZZZZZ (Subsequent transmission)

	
	x-up-devcap-streaming-camctl
	O
	See 6.5.

get_control: Camera control ticket is requested with the HTTP request.

pan(X, tilt(X, zoom(X: Camera control commands.


M/O stands for “Mandatory” or “Optional” respectively.
Response to the data transmission request is defined in the following.

	Item
	M/O
	Value

	Status Code
	M
	206 Partial Content

	Parameters
	Content-Range
	M
	bytes=xxxx-xxxx/xxxxxx

The size transmitted

	
	x-streaming-camctl
	O
	See 6.5.

XXX (digits, in seconds)

Valid period of the camera control ticket. Maximum value is 999 (seconds).

	
	x-streaming-campos
	O
	See 6.5.

pan(X, tilt(X, zoom(X

If the camera control parameter is contained in the request, the current camera position is returned in the response.


Regarding the Range parameter, the start bytes shall correspond to the actual bytes received at the previous request. The following table shows an example. Note that the Range parameter doesn’t specify an actual position of the content in the server but specifies the number of bytes expected through the transmission.

	The request number
	Specified bytes in the request
	Actual bytes in the response

	1
	0-96767
	48000

	2
	48000-144767
	52000

	3
	100000-196767
	50000


Consequently, the request syntax is shown as follows.

GET /URI?data=evdo-4&ac=xxxx&br=128000&ts=2 HTTP/1.1 (The first request)

Range:bytes=0-96767

The following is the response expected to the request.

HTTP/1.1 206 Partial Content

Content-Range: bytes 0-48000/1572864

The subsequent request will be as follows.

GET /URI?data=evdo-4&ac=xxxx&br=128000&ts=3 HTTP/1.1 (The subsequent request)

Range:bytes=48000-144767

The following is the response to the subsequent request.

HTTP/1.1 206 Partial Content

Content-Range: bytes 48000-96000/1572864

Request and response are repeated until the media data is completely received.

6.3 Normal Termination

For the VOD transmission and the live transmission, the terminal shall issue the termination request after receiving data of the requested size.

Syntax:

GET /URI?ac=xxxx&ts=4 HTTP/1.1

	Item
	M/O
	Description

	Method
	M
	GET

	URI
	M
	URI obtained from the presentation description.

	
	ac
	O
	Access Ticket obtained from the presentation description

	
	ts
	M
	4

This parameter shall exist if ac is contained.


· For the file downloading, it is not necessary to send the termination request.

· When the terminal receives the response to this request, the VOD/live transmission is finished. The response will be “200 OK” or similar, and the terminal should ignore it.

6.4 Abnormal Termination

For the VOD transmission and the live transmission, the terminal shall issue the abnormal termination request when a transmission error occurs. For example, the case is regarded as a transmission error where the expected size of the content cannot be received during VOD transmission or live transmission.

Syntax:

GET /URI?ac=xxxx&ts=5 HTTP/1.1

	Item
	M/O
	Description

	Method
	M
	GET

	URI
	M
	URI obtained from the presentation description.

	
	ac
	O
	Access Ticket obtained from the presentation description

	
	ts
	M
	5

This parameter shall exist if ac is contained.


· For the file downloading, it is not necessary to send the abnormal termination request.

· When the terminal receives the response to this request, the VOD/live transmission is finished. The response will be “200 OK” or similar,  and the terminal should ignore it.

6.5 Camera Control

This sub-clause describes camera control functions. If the “camctl” attribute is specified in the presentation description, the terminal shall recognize the content as camera control enabled. The camera control is carried out in accordance with the following procedure:

· Request the camera control ticket

· Retrieve the ticket

· Send the camera control command 

· Receive the notification of completion

Details are defined in the following.

6.5.1 Request of the camera control ticket

The request of the camera control ticket is issued with the data transmission request. This is done by adding a header to the HTTP request. The following shows the format of the header.

x-up-devcap-streaming-camctl: get_control

If the ticket is successfully retrieved, the following header will be embedded in the HTTP response of the data transmission.

x-streaming-camctl: XXX

where XXX is the period of validity in seconds of the camera control assigned to the terminal. The range of the XXX is 0 to 999.

If the XXX is less than zero or if the header is not contained in the HTTP response, the camera control ticket request has been rejected by the server.

The following shows an example of the request and the response with the camera control ticket retrieval.

(Request)

GET /URI?data=evdo-4&ac=xxxx&br=128000&ts=3 HTTP/1.1

Range:bytes=48000-144767

x-up-devcap-streaming-camctl: get_control

(Response)

HTTP/1.1 206 Partial Content

Content-Range: bytes 48000-96000/1572864

x-streaming-camctl: 30

Note that if the terminal receives the “x-streaming-camctl” header without sending the request of the camera control ticket, it shall be ignored.

6.5.2 Send the camera control command

The request of the camera control is issued with the data transmission request as well as the ticket request. This is done by adding a header to the HTTP request during the ticket validation period. The following shows the format of the header.

x-up-devcap-streaming-camctl: pan(X, tilt(X, zoom(X

where X is relative camera position, which is an integer value from 0 to 5. Adaptation of the value to the actual camera position is outside the scope of this Recommendation. Only the supported parameter shall be sent. The supported parameter is specified by the “camctl” attribute in the presentation description. See 5.3.3. Parameters that aren’t changed don’t have to be sent. In this case, making X to 0 is also accepted.

If the control is successfully performed, the following header will be embedded in the HTTP response of the data transmission.

x-streaming-campos: pan+3, tilt-1, zoom+2

where each parameter is an actual camera position as a consequence of the camera control.

The following shows an example of the request and the response with the camera control parameters.

(Request)

GET /URI?data=evdo-4&ac=xxxx&br=128000&ts=3 HTTP/1.1

Range:bytes=96000-192767

x-up-devcap-streaming-camctl: pan+1,tilt-1,zoom+2
(Response)

HTTP/1.1 206 Partial Content

Content-Range: bytes 96000-134000/1572864

x-streaming-campos: pan+3,tilt+0,zoom+1

Note that if the terminal receives the “x-streaming-campos” header without sending the request of the camera control ticket, it shall be ignored. If the server receives the “x-up-devcap-streaming-camctl” parameter without a valid ticket, it shall be ignored. The terminal shall not re-send the “x-up-devcap-streaming-camctl” parameter unless the terminal receives the “x-streaming-campos” response.
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