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1.
Introduction

This draft of H.281 incorporates the proposal agreed to in the 27 August meeting in Geneva (Q1-H05).
This approach has some limitations, which should be discussed in more depth before this proposal is ready for consent.
2.
Discussion
The proposal that was discussed in the August meeting is to provide versions of the H.281 commands that include ChannelID fields as is done in Section 8.3.2/H.239.
This proposal extends H.281 controls to any number of video channels in a point to point connection between H.32x terminals.  It will also function properly through gateways and MCUs with 2 video channels, as long as the main video channel and the second channel are not reversed along the connection path.

There will be difficulties with connections through gateways and MCUs if there are more than two video channels, or if the channels are reversed by the gateway.  There are some other limitations which are identified below.  We believe that it should proceed despite those limitations, but we also solicit the opinions of the Q1 experts as to whether the limitations are acceptable, or if more work (perhaps to other standards) is needed to overcome them.  

Some of the limitations below can be addressed if we are prepared to revise H.224 itself to support reliable message delivery.

One possible outcome of this discussion is to proceed with the August meeting approach, and accept its limitations.

Another outcome is to form an ad-hoc group which is tasked with proposing a broader solution that is not so restricted.  
2.1
Limitations of this approach

2.1.1
Unreliable Message Transmission

H.224 in all forms is an unreliable transport. On internet connections it generally uses RTP over UDP as the transport protocol.  In the case of H.281, low latency is an important consideration.  As the delay increases, camera overshoot makes it increasingly difficult for the user to precisely position the camera.

In this proposal, the Video Channel Capability Indication (like the H.281 capability itself) may be lost.  If this occurs, the receiving clients will not detect that there is a second video stream that can be controlled.

There are several alternatives:

(1) Any receiver can force retransmission of the capabilities (and the indication) by initiating an H.281 capability exchange.  Note that the proposed draft requires terminals to respond with an empty Video Channel Capability Indication if terminal supports H.281 Annex A, but has no additional video channels that support H.281 camera control.  Therefore it is possible to distinguish this case from the one where a message has been lost.
(2) We could add the ability to request a transmission of the video channel capability indication.  This has less impact on the system operation than forcing all terminals to initiate a new CME capability exchange.  This request could be sent to a specific terminal, or it could be broadcast.

(3) We could revise H.224 itself to allow at least some messages to be delivered reliably.
2.1.2
Gateway and MCU Considerations
Existing Gateways and MCUs that support H.224 generally forward the H.224 messages without examining their contents. In order for Annex A procedures to function properly, the gateways and MCUs must map the ChannelID fields to the appropriate channel for the receiver. 

If the ChannelIDs are not mapped, then the result is that the receiver of the Annex A messages will not know which video stream is being controlled. 

One “solution” is to restrict this functionality to point to point calls only.

Other alternatives include

(1) If we revise H.224 for reliable message deliver, we can limit H.281 Annex A to systems that support the improved H.224.  In this case, we can also require gateways and MCUs that signal the improved H.224 to support the channel mapping functionality.

(2) A partial solution is to replace the ChannelID with an H.239 role label.  This would allow two streams to be controlled without issues (the “main” stream and the “live” or “presentation” stream).  Additionally the H.239 roles could be extended to include an assigned stream number that could be used to uniquely identify each stream in the conference.

(3) Provide a new facility to assign a conference-wide stream identifier.

2.1.3
SIP Considerations
H.281 is used in both ITU H.32x and SIP.  The current draft text (with its definition of ChannelID) is sufficient for H.32x systems, but does not explicitly indicate its use with SIP.  It would be good to specifically address the case where H.281 is used in SIP systems.

H.224 itself uses H.243 MCU/Terminal Identifiers to identify clients (and to route messages to those clients).  One could also provide an alternative method of identifying terminals that would increase the utility of H.224 services in a SIP infrastructure.  
Also, any ChannelID mapping (or alternatively, the conference-wide stream identifier) scheme should accommodate a mixed conference of SIP/H.32x terminals.

2.2
Draft Text using this approach

H.281 is an old standard that does not use the current conventions for ITU standards.  This draft retains the original style and text with minimal changes.  In order to preserve the integrity of any references in other standards, the original numbering for clauses, figures and tables have also been retained.  Changes in the original text (apart from the Annex) are highlighted.  These changes comprise 3 new sentences, and a new field that is added in Figure 8.  
Unfortunately, the original recommendation does not specify that reserved fields in messages (including the capability) shall be set to 0, or that non-zero values shall be ignored by receivers. Note that it is essential to use these reserved fields in order to signal the extended capabilities. However, it is believed that this would have been understood by implementers, and that this text can be safely added. It is therefore expected that these changes will not create any compatibility issues with existing H.281 equipment.
The new support for multiple video streams is placed in a new Annex A – Extensions for Multiple Video Streams.
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SUMMARY

The Recommendation describes how a far end camera control system for H.320 terminals can be operated based on H.224 running on LSD, HSD, or MLP as a lower layer for both point-to-point and multipoint operation.
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A  FAR  END  CAMERA  CONTROL  PROTOCOL
FOR  VIDEOCONFERENCES  USING  H.224

(Geneva, 1994)

1
Scope

This Recommendation covers the elements of procedure and format of fields to support a Far End Camera Control (FECC)
 protocol layered over the Data Link protocol covered in Recommendation H.224. The FECC protocol is designed to operate in both point-to-point and multipoint simplex modes, using the H.224 link layer protocol. A major requirement of the Far End Camera Control application is for both minimum variation in delay as well as minimal absolute delay.

This FECC protocol, together with Recommendation H.224, allows each camera in a multipoint video conference to be individually controlled from any video terminal.

The FECC protocol shall require of the H.224 link layer that, if both the LSD and HSD channels are in use for H.224, all FECC data be transmitted on the LSD channel only. This will ensure that FECC data is received in the order in which it is transmitted.

2
Normative References

The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision: all users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.

–
ITU-T Recommendation H.224, A Data Link Layer for simplex applications using the H.221 LSD/HSD/MLP channels.
–
ITU-T Recommendation H.261 (1993), Video Codec for Audiovisual Services at p  64 kbit/s.
–
CCITT Recommendation T.50 (1984), International Alphabet No. 5.
3
Definitions

For the purposes of this Recommendation, the following definitions apply:

3.1
simplex protocol
: A communication protocol that is purely one-way, and where acknowledgements are not part of any application protocol. Error control is either not provided, or is accomplished via forward error correction.

3.2
client
: An entity that uses the data transfer services of the Data Link layer. Far End Camera Control is an example of such a client.

3.3
client management entity
: A data link client that uses Client ID 0  00 to send a complete list of locally registered clients and their optional extra capabilities. See Recommendation H.224 for additional information.

3.4
FECC commands
: Atomic requests to act on a remote camera. Examples of FECC Commands include: Start Camera Action, Continue Camera Action, Stop Camera Action and Select Video Source.

3.5
PTZF
: Pan, Tilt, Zoom, and Focus – the four basic camera movements supported by this protocol.

3.6
room preset
: Information that may be used to select a video source, and then control the video source to provide the desired view. Support for Room Presets is an extra capability and is announced in the extra capabilities message sent by the H.224 CME. The ability to provide presets is optional and may not be supported in all terminals.

3.7
activate preset
: A command that requests a terminal switch to the video source specified by the room preset and position the video source to provide the view specified by the room preset. An Activate Preset command may be issued by a user local to a video teleconferencing terminal, or remotely by a user at another terminal. For the purposes of this Recommendation, we assume an Activate Preset is issued remotely.

3.8
ASCII
: Characters coded as in International Alphabet No. 5 as defined in Recommendation T.50, with bit 8 set to zero.

3.9
normal resolution still image
: A still image transmitted in the H.261 video stream encoded to the same resolution as the previous motion video (i.e. QCIF or FCIF). This mode uses bit 2 “Document Camera Indicator” as defined in 4.2.1.3/H.261.

3.10
double resolution still image
: A still image transmitted in the H.261 video stream encoded to twice the horizontal and twice the vertical resolution as the previous motion video (i.e. FCIF or 4*FCIF). This mode uses bit 5 “Hi_Res” as defined in 4.2.1.3/H.261 and Annex D/H.261.

4
Abbreviations

CIF

Common Intermediate Format
. (See Recommendation H.261 for more information).

CME
Client Management Entity
.

FCIF
Full CIF
. (This is the same as CIF).

QCIF
Quarter CIF
. (See Recommendation H.261 for more information).

5
Elements of Procedure

The FECC protocol has the following basic messages types:

–
START ACTION – Requests for each of the three camera axis of movement.

–
CONTINUE ACTION – Requests for each of the three camera axis of movement.

–
STOP ACTION – Requests for each of the three camera axis of movement.

–
SELECT VIDEO SOURCE – Requests a switch to the indicated video source for encoding and transmission.

–
STORE PRESET – Requests the current video source and its current spatial parameters are stored in the indicated preset number. 

–
ACTIVATE PRESET – Requests the indicated preset is used to select the video source and set its spatial coordinates. 

5.1
Action messagesXE "Action messages"
START ACTION messagesXE "START ACTION messages" have an associated action parameter and a time out value. The action parameter indicates what camera motion (from the set of PTZF) is desired, and which direction is desired. CONTINUE ACTION messagesXE "CONTINUE ACTION messages" and STOP ACTION messages also have the same associated action parameter. A CONTINUE ACTION message with an action parameter matching the previous START ACTION shall restart the time out period. A STOP ACTION messageXE "STOP ACTION message" with an action parameter matching the previous START ACTION causes the camera positioning to stop. (The minimum duration for the START ACTION command is left to the discretion of the manufacturer based on camera parameters. This minimum duration shall ensure that some motion does occur.) If the time out occurs, the receiving FECC client shall act as though a STOP ACTION message with the appropriate action parameter has been received. Any subsequent CONTINUE or STOP action messages shall be discarded until a new START ACTION message is received. The time out value sent in an initial START ACTION message protects against the possible loss of the final STOP ACTION request. Any CONTINUE ACTION message or STOP ACTION message with an action parameter that does not match the immediately proceeding START ACTION message shall be discarded.

Continuous camera motion is achieved through use of an initial START ACTION message followed by a series of zero or more CONTINUE ACTION messages, and terminated by a STOP ACTION message. The time interval between transmission of any two consecutive messages in this sequence shall not exceed the time out value specified in the START ACTION message minus 200 milliseconds. If continuous motion is desired, the time out value must therefore be set to 250 milliseconds or greater.

The action parameter of a START ACTION message may indicate multiple motions in the same command (for example, Pan Right and Tilt Up). Any CONTINUE ACTION message or STOP ACTION message shall have an action parameter matching all the motion attributes of the preceding START ACTION message. After a valid START ACTION message has been received, and possibly followed by any number of matching CONTINUE ACTION messages, a new START ACTION message may be issued with a different action parameter. This new START ACTION message shall be interpreted as a valid STOP ACTION message for any motion that is no longer set, and shall be interpreted as a valid CONTINUE ACTION message for any motion that continues to be set, and shall be interpreted as a valid START ACTION message for any new motion that is indicated by the action parameter. Implementers shall ensure that once a terminal starts acting on camera commands from one remote terminal, camera commands from other remote terminals are discarded until motion from the first camera stops. The data link protocol (see Recommendation H.224) provides both source and destination addresses on messages to allow this interlocking. 

5.2
Action message examplesXE "Action message examples"
An example of a valid camera sequence may help to illustrate the proper use of the protocol. A START ACTION message indicating Pan Right and Tilt Up may be issued, followed by any number of CONTINUE ACTION messages also specifying Pan Right and Tilt Up. These messages may be followed by another START ACTION message specifying Pan Right only. Any number of CONTINUE ACTION messages specifying Pan Right may then be issued. Another START ACTION message may then be sent specifying Pan Right and Tilt Down, which in turn is followed by any number of CONTINUE ACTION messages specifying Pan Right and Tilt Down. Finally a STOP ACTION message specifying Pan Right and Tilt Down is issued to terminate far end control of the camera. In this example the Pan Right action is continuous while the Tilt Up action is only valid for the first part of the camera control. Similarly, the Tilt Down action is only valid for the last part of the camera control. The use of multiple camera controls simultaneously is optional for terminals both sending and receiving FECC requests. Any terminal not equipped to handle simultaneous camera motion commands shall operate on one or more of the commands and disregard the others. The choice of axes in which to move is arbitrary. (The far end user will see one or more of the camera requests acted upon and then may send the other motion commands later.) 

5.3
Select video sourceXE "Select video source"
A SELECT VIDEO SOURCE messageXE "SELECT VIDEO SOURCE message" has an associated video source and video mode parameters. On receipt of the SELECT VIDEO SOURCE message the terminal shall check for the validity of the video source and for the validity of the video mode for this source. If either parameter is invalid, the receiving terminal shall discard the message without further action. If the parameters are valid and the chosen video mode is motion video, then the receiving terminal shall change its video selector so the requested video source is sent to the video encoder and transmitted. This selected video source and mode shall remain in effect until another valid SELECT VIDEO SOURCE message is received, or until a user changes the mode locally. If the parameters are valid and the mode requests a still image transmission (either using normal resolution or double resolution), the receiving terminal shall switch the video source and code a single still image frame for transmission in the H.261 video stream. After sending the single still image the video selector is switched back to the previously chosen video source for encoding and transmission. 

5.4
Select video source examplesXE "Select video source examples"
The use of SELECT VIDEO SOURCE may be best illustrated by examples. In the first example let us assume the main camera is sending motion video to the H.261 encoder for transmission. Receiving a SELECT VIDEO SOURCE message requesting a normal resolution still image from a 35 mm slide projector, would cause acquisition and H.261 encoding of that frame. Automatically the video selector would revert back to the main camera sending motion video when the still image coding and transmission is completed.

In the next example let us assume the main camera is sending motion video to the H.261 encoder for transmission. Receiving a SELECT VIDEO SOURCE message requesting motion video from a document camera would cause the video selector to choose the document camera for encoding and transmission. A subsequent SELECT VIDEO SOURCE command requesting a double resolution still image from the document camera would cause acquisition and H.261 encoding of that frame in the higher resolution mode. Automatically the video selector would revert back to the document camera sending motion video (as the last selected motion video source) when the still image coding and transmission is complete.

5.5
Store presetXE "Store preset"
A STORE PRESET messageXE "STORE PRESET message" has an associated preset number as a parameter. If this optional feature is provided, the receiving terminal is requested to store the current video source and information about its spatial coordinates (i.e. pan, tilt, zoom, and focus information) into the preset location indicated by the preset number. (We note that Recommendation H.224 does not guarantee delivery of messages. To help assure reliable message delivery, manufacturers may choose to repeat this message.) 

5.6
Activate presetXE "Activate preset"
An ACTIVATE PRESET messageXE "ACTIVATE PRESET message" has an associated preset number as a parameter. If this optional feature is provided, the receiving terminal positions the video source associated with the preset to the stored spatial coordinates (i.e. pan, tilt, zoom, and focus), and switches the video selector to choose this video source.

5.7
General

It is recommended that FECC messages are sent as HIGH PRIORITY datagramsXE "HIGH PRIORITY datagrams" to the underlying Data Link layer.

All FECC messages are requests with no response required over the communication link. This allows for operation over a simplex transmission link. Visual feedback of the change in camera placement enables the FECC message sender to determine when to stop updating along any specific camera axis. Because visual feedback is used, timely delivery of messages is necessary for proper operation. 

Reserved fields in all FECC messages shall be set to 0 by transmitters and ignored by receivers.
6
FECC message structureXE "FECC message structure"
START ACTION type messages (see Figure 1) have an associated time out value octet. A CONTINUE message matching the original START ACTION shall reset the time out period.

	8
	7
	6
	5
	4
	3
	2
	1
	

	START ACTION Request
	Code value   0  01

	P
	R  1
L  0
	T
	U  1
D  0
	Z
	I  1
O  0
	F
	I  1
O  0
	

	Reserved
	Timeout
	


FIGURE  1/H.281

START ACTION

 message
 message"

The arguments required for each command are detailed in the following paragraphs: 

A Start Action command: axis to move and direction (i.e. Pan right/left, Tilt up/down or Zoom in/out; set PTZF bits to 1 to start motion on that axis). For example, a START ACTION message with P  1/L  0 T  0/U  0 Z  0/I  0 and F  0/I  0 (0  80) will cause the remote camera to begin panning to the left. As another example, a START ACTION message with P  0/R  0 T  1/U  1 Z  0/I  0 and F  0/I  0 (0  30) will cause the remote camera to begin tilting upward. Note that more than one action may be specified to occur at the same time. Note also that if the P/T/Z/F bits are not set, the direction bit is ignored. Thus, in the first example given, P  1/L  0 T  0/U  1 Z  0/I  1 and F  0/I  1 (0  95) would have the same effect as (0  80) since only the Pan(P) bit is evaluated.

Time out value is a 4-bit binary number expressed in 50 milliseconds intervals. For example, the binary pattern 1000 represents 400 milliseconds. A time out value of zero means 800 milliseconds.

A Continue Action command (see Figure 2): axis to move and direction.

	8
	7
	6
	5
	4
	3
	2
	1
	

	CONTINUE ACTION Request
	Code value   0  02

	P
	R  1
L  0
	T
	U  1
D  0
	Z
	I  1
O  0
	F
	I  1
O  0
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CONTINUE ACTION

 message
 message"

A Stop Action command (see Figure 3): axis to move and direction.

	8
	7
	6
	5
	4
	3
	2
	1
	

	STOP ACTION Request
	Code value   0  03

	P
	R  1
L  0
	T
	U  1
D  0
	Z
	I  1
O  0
	F
	I  1
O  0
	


FIGURE  3/H.281

STOP ACTION

 message
 message"

Note that the direction bits (R/L, U/D, I/O, I/O) immediately following the action bits (P/T/Z/F) are ignored in the Stop Action command.

A Select Video Source command (see Figure 4): the number of the video source to use for encoding and transmission.

	8
	7
	6
	5
	4
	3
	2
	1
	

	SELECT VIDEO SOURCE Request
	Code value   0  04

	4-bit encoded
source Number
	Reserved
	M1
	M0
	


FIGURE  4/H.281

SELECT VIDEO SOURCE

 message
 message"

M1 and M0 convey the binary coding for the mode to be used on activation of the video source (M1  0, M0  0 for motion video; M1  1, M0  0 for normal resolution still image; and M1  1, M0  1 for double resolution still image).

Optionally a terminal may broadcast that it has switched its video source (see Figure 5), if it has declared that it will do so in the initial FECC capability.

	8
	7
	6
	5
	4
	3
	2
	1
	

	VIDEO SOURCE SWITCHED indication
	Code value   0  05

	4-bit encoded
source Number
	Reserved
	M1
	M0
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VIDEO SOURCE

 SWITCHED message
 SWITCHED message"

A Store Preset command (see Figure 6): preset number to hold the video source number and its current spatial coordinates

	8
	7
	6
	5
	4
	3
	2
	1
	

	STORE AS PRESET Request
	Code value   0  06

	4-bit encoded
preset Number
	Reserved
	


FIGURE  6/H.281

STORE AS PRESET messageXE "STORE AS PRESET message"
Activate Preset command (see Figure 7): preset number used to select the video source and to change its spatial coordinates 

	8
	7
	6
	5
	4
	3
	2
	1
	

	ACTIVATE PRESET Request
	Code value   0  07

	4-bit encoded
preset Number
	Reserved
	


FIGURE  7/H.281

ACTIVATE PRESET messageXE "ACTIVATE PRESET message"
6.1
FECC capabilities fieldsXE "FECC capabilities fields"
The FECC Client capabilities are sent by the H.224 Client Management Entity in the form of a CME Extra Capabilities message. The FECC client at time of registration with the H.224 layer shall submit a data block encoded as per the following field formats. The first field is an octet indicating the number of presets supported by this terminal. This is followed by a description of the capabilities of each camera present at this site. The fields required to describe basic camera capabilities are Camera number, indication of the ability to send motion video using this camera, and indication of the ability to send normal resolution still images using this camera, an indication of the ability to send double resolution still images with this camera, the ability to Pan, the ability to Tilt, the ability to Zoom, and the ability to Focus this camera. Any video source omitted from the capabilities set shall be assumed to not be present. 

Video Sources 0 through 5 are preassigned to the following devices: 

–
0
Default – Current Video Source;

–
1
Main CameraXE "Main Camera";

–
2
Auxiliary CameraXE "Auxiliary Camera";

–
3
Document CameraXE "Document Camera";

–
4
Auxiliary Document CameraXE "Auxiliary Document Camera";

–
5
Video Playback SourceXE "Video Playback Source" (such as a Video Cassette Recorder).

The first octet (see Figure 8) describes the number of presets supported.

	8
	7
	6
	5
	4
	3
	2
	1

	Reserved
	M
	B
	Number of presets
(binary encoded)


FIGURE  8/H.281

Number of presets octet

M bit shall be set to logic 0 if the terminal can not receive the messages defined in Annex A.  Otherwise, the M bit shall be set according to the procedures in Annex A.
B bit is set to logic 1 if terminal will broadcast that it has switched video sources.

To describe these standard video sources in the capabilities message, only the Video Source number and its capabilities need to be specified (see Figure 9). The capabilities that may be specified are motion video, normal resolution still images, double resolution still images, Pan, Tilt, Zoom, Focus, and the number of presets associated with this video source. A 1 in any of these bit positions indicates the camera has this capability. A 0 indicates the camera does not have this capability.

	8
	7
	6
	5
	4
	3
	2
	1

	
4-bits encoded Video Source
	
Reserved
	Motion
video
	Normal resolution still
image
	Double resolution still
image

	Pan
	Tilt
	Zoom
	Focus
	Reserved
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Standard video source capabilities

Video Sources 6 through 15 may be assigned to other devices. To describe these devices using the capabilities field requires specifying the number of the video source, followed by a variable length ASCII string (with a maximum length of 16 characters) identifying the type of camera (the ASCII string is terminated with all zeros byte), followed by a list of the capabilities (see Figure 10). The capabilities that may be specified are motion video, normal resolution still images, double resolution still images, Pan, Tilt, Zoom, Focus, and the number of presets associated with this video source.

	8
	7
	6
	5
	4
	3
	2
	1

	
4-bits encoded Video Source
	
Reserved
	Motion
video
	Normal resolution still
image
	Double resolution still
image

	Up to 16 ASCII encoded characters

	All zeros octet

	Pan
	Tilt
	Zoom
	Focus
	Reserved
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Capabilities for video sources 6 through 15

Annex A

Extensions for multiple video streams
A.1
References

[1]
IETF RFC 3550 (2003), RTP: A Transport Protocol for Real-Time Applications.
[2]
IETF RFC 4573 (2006), MIME Type Registration for RTP Payload Format for H.224
A.2
Extension to the FECC Client Capability
The M bit in the first octet of the CME Extra Capabilities message (Figure 8) shall be set to 1 if the H.281 client is capable of receiving the messages specified in clause A.3.  

The messages specified in clause A.3 shall not be sent if any connected H.281 client has set the M bit in the first octet of the CME Extra Capabilities message to 0. 

A.3
Extended Messages for multiple video streams

A.3.1
Video Channel Capability Indication

The Video Channel Capability Indication Message is shown in Figure 11.

XE "Video Channel Capability Indication message"
	8
	7
	6
	5
	4
	3
	2
	1
	

	VIDEO CHANNEL CAPABILITY Indication
	Code value   0  08

	ChannelID High Byte
	 Bits 9-16 of ChanneIID

	ChannelID Low Byte
	 Bits 1-7 of ChannelID

	Capability Octets (per Section 6.1/H.281)
	Variable number of octets


FIGURE  11/H.281 VIDEO CHANNEL CAPABILITY INDICATION Message
If all the H.281 receivers are capable of receiving the Video Channel Capability Indication, then each H.281 client should broadcast the Video Channel Capability Indication for each open video channel (other than the main video channel, whose capabilities are signalled in the FECC Capability).  The indication messages should be broadcast whenever the FECC Capability is sent by any receiver, and whenever a new logical channel is opened.  The indication messages may be broadcast at any time.  The M flag in the first octet shall not be set to 1 in this message.

ChannelID shall carry the AMC ChannelID in H.320 systems, and the logicalChannelNumber in H.245 systems (Section 8.3.2/H.239).  Gateways and MCUs that should convert it (as specified also in Section 8.3.2/H.239).

An empty Video Channel Capability Indication message shall be sent if the client signals support of Annex A, but does not have a second video channel open that can be controlled.  This empty message includes just the message identifier (Code value 0x08)
A.3.1
Extended Commands

The following commands have the same actions as the corresponding non-extended messages, but act on the specified ChannelID.

A.3.1.1 Extended Start Action

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended START ACTION Request
	Code value   0  09

	ChannelID High Byte
	Bits 9-16 of ChanneIID

	ChannelID Low Byte
	Bits 1-7 of ChannelID

	P
	R  1
L  0
	T
	U  1
D  0
	Z
	I  1
O  0
	F
	I  1
O  0
	

	Reserved
	Timeout
	


FIGURE  12/H.281 Extended START ACTION Message

A.3.1.2 Extended Continue Action

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended CONTINUE ACTION Request
	Code value   0  A

	ChannelID High Byte
	Bits 9-16 of ChanneIID

	ChannelID Low Byte
	Bits 1-7 of ChannelID

	P
	R  1
L  0
	T
	U  1
D  0
	Z
	I  1
O  0
	F
	I  1
O  0
	


FIGURE  13/H.281 Extended CONTINUE ACTION Message

A.3.1.3 Extended Stop Action

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended STOP ACTION Request
	Code value   0  B

	ChannelID High Byte
	Bits 9-16 of ChanneIID

	ChannelID Low Byte
	Bits 1-7 of ChannelID

	P
	R  1
L  0
	T
	U  1
D  0
	Z
	I  1
O  0
	F
	I  1
O  0
	


FIGURE  14/H.281 Extended STOP ACTION Message

A.3.1.4 Extended Select Video Source

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended SELECT VIDEO SOURCE Request
	Code value   0  C

	ChannelID High Byte
	Bits 9-16 of ChanneIID

	ChannelID Low Byte
	Bits 1-7 of ChannelID

	4-bit encoded
source Number
	Reserved
	M1
	M0
	


FIGURE  15/H.281 Extended  SELECT VIDEO SOURCE Request

A.3.1.5 Extended Video Source Switched Indication

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended VIDEO SOURCE SWITCHED Indication
	Code value   0  D

	ChannelID High Byte
	Bits 9-16 of ChanneIID

	ChannelID Low Byte
	Bits 1-7 of ChannelID

	4-bit encoded
source Number
	Reserved
	M1
	M0
	


FIGURE  16/H.281 Extended VIDEO SOURCE SWITCHED message

A.3.1.6 Extended STORE AS PRESET

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended STORE AS PRESET Request
	Code value   0  E

	ChannelID High Byte
	Bits 9-16 of ChanneIID

	ChannelID Low Byte
	Bits 1-7 of ChannelID

	4-bit encoded
preset Number
	Reserved
	


FIGURE  17/H.281 Extended STORE AS PRESET Message

A.3.1.7 Extended STORE AS PRESET

	8
	7
	6
	5
	4
	3
	2
	1
	

	C ACTIVATE PRESET Request
	Code value   0  F

	ChannelID High Byte
	Bits 9-16 of ChanneIID

	ChannelID Low Byte
	Bits 1-7 of ChannelID

	4-bit encoded
preset Number
	Reserved
	


FIGURE  18/H.281 Extended ACTIVE PRESET Message

3. Conclusion

Revising H.281 along the lines of the August 2008 proposal is certainly feasible, and would provide control for multiple video streams in point-to-point calls.  

However, Polycom suggests that forming an ad-hoc group that broadens the scope of the solution is a more appropriate response. 
__________________













�PAGE \# "'Page: '#'�'"�Page: 1���A: Far End Camera Control (FECC)


�PAGE \# "'Page: '#'�'"�Page: 1���T: simplex protocol


�PAGE \# "'Page: '#'�'"�Page: 1���D: A communication protocol that is purely one-way, and where acknowledgements are not part of any application protocol. Error control is either not provided, or is accomplished via forward error correction.


�PAGE \# "'Page: '#'�'"�Page: 1���T: client


�PAGE \# "'Page: '#'�'"�Page: 1���D: An entity that uses the data transfer services of the Data Link layer. Far End Camera Control is an example of such a client.


�PAGE \# "'Page: '#'�'"�Page: 1���T: client management entity


�PAGE \# "'Page: '#'�'"�Page: 1���D: A data link client that uses Client ID 0  00 to send a complete list of locally registered clients and their optional extra capabilities. See Recommendation H.224 for additional information.


�PAGE \# "'Page: '#'�'"�Page: 2���T: FECC commands


�PAGE \# "'Page: '#'�'"�Page: 2���D: Atomic requests to act on a remote camera. Examples of FECC Commands include: Start Camera Action, Continue Camera Action, Stop Camera Action and Select Video Source.


�PAGE \# "'Page: '#'�'"�Page: 2���T: PTZF


�PAGE \# "'Page: '#'�'"�Page: 2���D: Pan, Tilt, Zoom, and Focus – the four basic camera movements supported by this protocol.


�PAGE \# "'Page: '#'�'"�Page: 2���T: room preset


�PAGE \# "'Page: '#'�'"�Page: 2���D: Information that may be used to select a video source, and then control the video source to provide the desired view. Support for Room Presets is an extra capability and is announced in the extra capabilities message sent by the H.224 CME. The ability to provide presets is optional and may not be supported in all terminals.


�PAGE \# "'Page: '#'�'"�Page: 2���T: activate preset


�PAGE \# "'Page: '#'�'"�Page: 2���D: A command that requests a terminal switch to the video source specified by the room preset and position the video source to provide the view specified by the room preset. An Activate Preset command may be issued by a user local to a video teleconferencing terminal, or remotely by a user at another terminal. For the purposes of this Recommendation, we assume an Activate Preset is issued remotely.


�PAGE \# "'Page: '#'�'"�Page: 2���T: ASCII


�PAGE \# "'Page: '#'�'"�Page: 2���D: Characters coded as in International Alphabet No. 5 as defined in Recommendation T.50, with bit 8 set to zero.


�PAGE \# "'Page: '#'�'"�Page: 2���T: normal resolution still image


�PAGE \# "'Page: '#'�'"�Page: 2���D: A still image transmitted in the H.261 video stream encoded to the same resolution as the previous motion video (i.e. QCIF or FCIF). This mode uses bit 2 “Document Camera Indicator” as defined in 4.2.1.3/H.261.


�PAGE \# "'Page: '#'�'"�Page: 2���T: double resolution still image


�PAGE \# "'Page: '#'�'"�Page: 2���D: A still image transmitted in the H.261 video stream encoded to twice the horizontal and twice the vertical resolution as the previous motion video (i.e. FCIF or 4*FCIF). This mode uses bit 5 “Hi_Res” as defined in 4.2.1.3/H.261 and Annex D/H.261.


�PAGE \# "'Page: '#'�'"�Page: 2���A: CIF		Common Intermediate Format


�PAGE \# "'Page: '#'�'"�Page: 2���A: CME	Client Management Entity


�PAGE \# "'Page: '#'�'"�Page: 2���A: FCIF	Full CIF


�PAGE \# "'Page: '#'�'"�Page: 2���A: QCIF	Quarter CIF
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