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1 Introduction

In this paper we introduce a new call setup enhancement method which we call Fast Media (FM).   This method can achieve the minimum possible call setup time, allowing media to be sent upon bearer establishment without waiting for any reliably transmitted capability exchange.  If the early transmission of media does not match the remote terminal’s capabilities, then a fallback negotiation allows corrected media to be sent with only ½ round trip nominal delay.

The description of Fast Media is presented in Section 2.  Section 3 presents call flow scenarios which illustrate the impact on call setup for the various typical scenarios.   Some additional relevant issues and recommendations are elaborated in FAQ-style in Section 4.

Fast Media has been developed with the great help of PacketVideo; their contributions to the technology and during the preparation of this set of documents is hereby acknowledged with great appreciation.

2 Description of Fast Media 

2.1 The Basic Idea

The idea of Fast Media is conceptually simple: two Fast Media capable terminals may begin sending media upon establishment of the bearer by choosing among a few well-defined, agreed definitions for what may be sent.  Default options are defined for codecs, codec configuration, channel configuration, and multiplex table.  By using one of the pre-defined Fast Media channel options, the terminals achieve ‘instant-on’ audio-visual exchange in advance of the usual H.245 negotiation.

Because the Fast Media channels exist independently of H.245 channel negotiation, they are considered to be “Phantom Channels.”  A Phantom Channel is established when its presence is detected at the receiving terminal, and it vanishes upon the establishment of the first H.245-negotiated logical channel of the same media type (audio or video).   Thus Phantom Channels may be used to establish the media flow early, and may continue to flow during the normal H.245 call negotiation.  The time to complete H.245 negotiation is thus a non-issue when Fast Media is supported, since audio and video communication are already established.

A Fast-Media equipped terminal may thus establish the Phantom Channels, and then proceed through the regular H.245 call setup.  In this case, the Phantom Channels are replaced by the established audio and visual logical channels, and the H.245 call setup behavior in the terminal is the same as before.  However, since media communication is established early, a Fast-Media equipped terminal has a second option: it may leave one or both Phantom Channels in place, and so avoid the H.245 logical channel negotiation.  

This option of course does not change the requirement for support of H.245.  In fact a Fast Media terminal must have the same level of support for H.245 as any 3G-324M terminal, since it must be able to communicate with legacy terminals, and it must also handle H.245 messages sent by any peer Fast Media terminal.

The early transmission of media on Phantom Channels is not guaranteed to be acceptable to the remote terminal, since

1. The remote terminal might not support Fast Media at all

2. The remote terminal might not support the specific codec which the local terminal decided to send (before any capability exchange) on the Phantom Channel.

In the first case, backwards compatibility is handled through two complementary mechanisms.  Standard stuffing blocks are interleaved with the outgoing Phantom Channel data so that a legacy terminal can sync on the familiar stuffing, while discarding the A/V data.  Also a Fast Media terminal will quickly recognize that the remote terminal is not Fast-Media capable, and in this case the local terminal may drop the outgoing A/V data and fall back to legacy signaling.

To handle the second case, a small amount of Fast Media capability information is added to the H.245 TCS message so that one Fast-Media terminal may signal to another which of the Fast Media transmission options are supported.  This signaling serves as either an acknowledgement by the remote terminal that the Phantom Channel transmission was acceptable, or as an indication that the local terminal must switch codecs in order to establish a successful Phantom Channel.  

The advantage of using Fast Media relies on predictability of the codec support at the remote terminal.  It thus takes advantage of the fact that 3G-324M terminals have nearly universal support for AMR-NB speech, H.263 baseline visual, and MPEG-4 simple@L0  visual.  If a terminal decides to send any of these using the well-known Fast Media defaults, then there is a high probability that a remote Fast Media terminal will find them acceptable, and that the Phantom Channels will be established instantly.  If the codec capabilities do not match, then the terminals can either switch codecs to establish acceptable Phantom Channels, or they can fall back to regular H.245 OLC negotiation.  Such H.245 negotiation could also take advantage of other call-setup enhancements (e.g. standard methods such as WNSRP, or other proposed methods such as ACN).

Figure 1 illustrates the typical timeline when a Fast Media equipped terminal connects to another Fast Media terminal.  In both subfigures, the local terminal begins sending media interleaved with stuffing at point (A), as soon as the bearer is established.  In the best case, the Phantom Channels are acceptable to the remote terminal and so they are instantly established and used to render A+V at the remote end.   In Figure 1a, the outgoing Phantom Channels are used until the local terminal completes its outgoing H.245 OLC negotiation, and at this point they are replaced by the negotiated channels.  In Figure 1b, the local terminal decides not to negotiate new outgoing channels, and so the Phantom Channels are used for outgoing media for the remainder of the session.
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Figure 1a: Lifetime of audio and video Phantom Channels when the sending terminal initiates outgoing OLC procedures.  (Not shown: sending terminal could alternately decide to replace only one phantom channel, leaving the other intact).
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Figure 1b: Lifetime of audio and video Phantom Channels when the sending terminal chooses not to initiate outgoing OLC.

2.2 Channel Definitions

The key to Fast Media is that the negotiation of Phantom Channels is kept simple by restricting to a small set of well-defined options.  Each codec option is assigned an LCN and a multiplex code, and for each we define a corresponding entry in a default multiplex table.  The mapping of codec option to LCN and multiplex table entry is presented in Figure 1.

	Codec
	LCN
	Mux Code
	Multiplex Table Entry

	(H.245 control)
	0
	0
	{0 ucf}

	AMR
	1
	1
	{1 ucf}

	H.263
	2
	2
	{2 ucf}

	MPEG-4
	3
	3
	{3 ucf}

	H.264
	4
	4
	{4 ucf}

	AMR-WB
	5
	5
	{5 ucf}


Figure 2:  Codec options with associated LCN, Mux Code, and Multiplex Table Entry.

Figure 1 essentially defines a default multiplex table which is used to establish the Phantom Channels.  Note that each codec option is associated with some fixed configuration information, as we now describe.

2.2.1 AMR Configuration

Codec config:


maxBitRate = 12.2 kbit/s


maxAL-SDU-Frames = 1

H223 config:


adaptationLayerType = AL2 with sequence numbers


(non-segmentable)

2.2.2 H.263 Configuration

Codec config:


QCIF only, with qcifMPI = 2


maxBitRate = 64 kbit/s


unrestrictedVector = FALSE


arithmeticCoding = FALSE


advancedPrediction = FALSE


pbFrames = FALSE


temporalSpatialTradeoffCapability=FALSE


(conforms to H.263 Baseline; additional options not supported)

H223 config:


AL3 


controlFieldOctets = 2


sendBufferSize = 1024
2.2.3 MPEG-4 Configuration

Codec config:


QCIF only


maxBitRate = 64 kbit/s


profileAndLevel = 8


object = 1

decoderConfigurationInformation = 
00-00-01-b0-08-00-00-01-b5-09-00-00-01-00-00-00-01-20-00-84-5d-4c-28-2c-20-90-a2-8f

This expands to:

visual_object_sequence_start_code:

00 00 01 B0 (32-bit)

profile_level_id:




08 (8-bit)

visual_object_start_code:


00 00 01 B5 (32-bit)

is_visual_object_identifier:


0 (1-bit)

visual_object_type:



1 (4-bit)

video_signal_type:



0 (1-bit)

stuffing:





1 (2-bit)

video_object_start_code:


00 00 01 00 (32-bit)

video_object_layer_start_code:


00 00 01 20 (32-bit)

random_accessible_vol:



0 (1-bit)

video_object_type_indication:


01 (8-bit)

is_object_layer_identifier:


0 (1-bit)

aspect_ratio_info:



1 (4-bit)

vol_control_parameters:



0  (1-bit)

video_object_layer_shape:


0 (2-bit)

marker_bit:




1 (1-bit)

vop_time_increment_resolution:


75 30 (16-bit) x (1/30000 sec)

marker_bit:




1 (1-bit)

fixed_vop_rate:




0 (1-bit) x 

marker_bit:




1 (1-bit)

video_object_layer_width:


00 b0 (13-bit) x 

marker_bit:




1 (1-bit)

video_object_layer_height:


00 90 (13-bit) x

marker_bit:




1 (1-bit)

interlaced:




0 (1-bit)

obmc_disable:




1 (1-bit)

sprite_enable:




0 (1-bit)

not_8_bit:




0 (1-bit)

quant_type:




0 (1-bit)

complexity_estimation_disable:


1 (1-bit)

resync_marker_disable:



0 (1-bit)  x

data_partitioned:



1 (1-bit)  x

reversible_vlc:




0 (1-bit)  x

scalability:




0 (1-bit)

stuffing:





0F (5-bit)

H223 config:


AL3 


controlFieldOctets = 2


sendBufferSize = 1024
2.2.4 H.264 Configuration

Codec config:

TBD

H223 config:


AL3 


controlFieldOctets = 2


sendBufferSize = 1024
2.2.5 AMR-WB Configuration

Codec config:

TBD

H223 config:


adaptationLayerType = AL2 with sequence numbers


(non-segmentable)

2.3 Sending Fast Media

Terminals supporting Fast Media may begin transmission using either Level 2 or Level 2 with Optional Header.  The tradeoff between these two is discussed in Section 4.  However, a Fast Media equipped terminal must be able to receive Level 2 both with and without Optional Header, since the initial transmission from the remote end may use either method.  If one side begins by sending Fast Media using Optional Header, and it detects that the remote side is using Fast Media without Optional Header, then it must drop the Optional Header in the outgoing side, as is usual for level setup.  However, the remote terminal must be able to parse any initial A/V Mux PDU’s sent with Optional Header – i.e. the dropping of Optional Header is transparent to the delivery of A/V on the Phantom Channels.

A terminal supporting Fast Media would begin by sending a pattern of stuffing  interleaved with A/V Mux PDU’s:


[image: image3.wmf]Standard Stuffing

FM

Stuffing

FM

Stuffing

Audio/Video Mux PDU's .

(Phantom Channels)  .

A

V

A

V

A

V

...

...

Stuffing Block


Figure 3: Interleaved pattern of Stuffing and Audio/Video Mux PDU’s used to convey fast media.

The patterns in Figure 3 are defined as follows:

Standard Stuffing:  This is the regular stuffing sequence for Level 2 or Level 2 Optional Header.  A minimum of 20 consecutive standard stuffing sequences should be sent.

FM Stuffing:  This is a special stuffing pattern for Fast Media.  It is identical to the standard stuffing sequence, but replace the Mux Code with the value used for a corresponding Phantom Channel.  (Equivalently, the FM Stuffing sequence looks like an empty Mux-PDU from a corresponding Phantom Channel).  A minimum of 4 consecutive FM Stuffing sequences should be sent, corresponding to the following pattern of Phantom Channels:  [A] [V] [A] [V].   

Note: FM Stuffing sequences would be ignored by legacy terminals, but are used by Fast Media terminals to ensure the detection of the Phantom Channels.

Audio/Video Mux PDU’s:  This is the media data as sent on the Phantom Channels.  It is sent using Level 2 or Level 2 with Optional Header, as appropriate, and using the multiplex codes defined in Figure 1.

The initial repetition rate (i.e. time between stuffing blocks) should be no more than 200 mS.  At the completion of level setup (assuming incoming Phantom Channels are detected), a Fast Media terminal may stop sending the regular stuffing blocks.  At this point it would send a mixture of mux-PDU’s from A/V Phantom Channels and from the H.245 control channel, as appropriate.

Figure 4 illustrates the sequence that would be followed by a Fast Media terminal following the minimum recommendations.  Assuming a 64 kbit/s channel, about 10 percent of the channel is used for synchronization and level setup, and the remaining 90 percent may be used to convey the A/V mux PDU’s.
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Figure 4: Fast Media stuffing pattern which follows the minimum recommendations.  Note that the time axis is not to scale.

After establishing Phantom Channels, the sending terminal may choose to use H.245 open logical channel procedures to establish regular channels.  Upon establishment of such channels, the corresponding Phantom Channels will cease to exist.  To allow for an unambiguous transition on the receiving side, the sending side must set up the H.245-negotiated logical channel numbers and multiplex table to not conflict with the logical channel numbers and multiplex table entries currently used by active Phantom Channels.  (At most, two multiplex table entries would be reserved for the Phantom Channels, and the remaining space would be available for use by the new channels).

The above restriction applies only for the transition period.  Once the regular channels are firmly established, the sending terminal may update the outgoing mux table through the regular H.245 MES procedure.

Note that any terminal which begins Fast Media transmission before receipt of the remote terminal’s capabilities must be willing to switch codecs in the case where the initial outgoing transmission was not acceptable to the remote side.  The codec switch will be based on information in the FMCapability object received in H.245 TCS, as described in Section 2.5
2.4 Receiving Fast Media

Terminals supporting Fast Media must be able to quickly and easily detect whether Fast Media is being sent by the remote terminal.  This is done through detection of the FM Stuffing sequences and the Phantom Channel mux-PDU’s themselves.  The normal level setup synchronization techniques (e.g. correlation search on incoming stuffing patterns) is used for this purpose.  Once the Phantom Channels are detected, the Fast Media terminal must begin to decode and display the received A/V data.

Any terminal which is willing to accept Fast Media transmissions must include the FMCapability object in its outgoing H.245 TCS message.  This indicates which Fast Media modes the terminal is willing to receive, and also serves as an indication to the remote terminal of whether or not any initial Fast Media transmission was accepted.  The object is described in Section 2.5.

If a Fast Media terminal determines that the remote terminal is not Fast Media capable, it should drop the outgoing Phantom Channel transmission and revert to regular (or enhanced) H.245 channel negotiation.   This decision can be made positively upon receipt of an incoming H.245 TCS which is lacking the FMCapability object.  It can also be made if no FM Stuffing sequences are detected in the incoming mux.  In the latter case, the exact timing for dropping the outgoing A/V transmission is left up to the implementation.

2.5 Fast Media Capability Signaling

Terminals supporting Fast Media must include the FMCapability object in their outgoing TCS.  This serves as an indication to a remote terminal of whether Fast Media is supported, and which Fast Media transmission modes are acceptable to be received.  The object is defined as follows:

	Capability name:
	FMCapability

	Capability class:
	Control capability

	Capability identifier type:
	Standard

	Capability identifier value:
	{ itu-t(0) recommendation(0) h(8) 324 generic-capabilities(1) FMCapability(3) } 

	maxBitRate:
	Shall not be included

	NonCollapsingRaw:
	Shall not be included 

	transport:
	Shall not be included


FMCapability Parameter - modesReceivable

	Parameter name:
	modesReceivable

	Parameter description:
	This is a nonCollapsing GenericParameter.  It indicates which Fast Media modes are acceptable for incoming Phantom Channels.  Bit 0 (LSB) is not used and shall be set to 1.  Remaining 15 bits in ascending order are boolean indicators corresponding to the Mux Codes in the Fast Media default channel table.

	Parameter identifier value:
	1

	Parameter status:
	Shall be present once for capability exchange

	Parameter type:
	unsignedMax in range 1 to 65535

	Supersedes:
	-


For example, a Fast Media terminal which supports the receipt of AMR, H.263 and MPEG-4 Phantom Channels would send FMCapability with modesReceivable=15.

2.6 Backward Compatibility

Fast Media is designed to be compatible with legacy terminals which do not support Fast Media.  The “Regular Stuffing” component to the stuffing block introduced in Section 2.3 should be detectable by a legacy terminal supporting the identical H.223 mode (Level 2 or Level 2 with optional header, depending on what the Fast Media terminal chose to send).  Thus a legacy terminal should quickly detect the stuffing pattern and respond in the usual way:

· If the legacy terminal is sending the same level, it will detect the match and proceed to H.245 negotiation.  Meanwhile it will ignore incoming Phantom Channel PDU’s.

· If it is sending a higher level, it will drop to the detected level, send stuffing at the new level, and proceed to H.245 negotiation.  Meanwhile it will ignore incoming Phantom Channel PDU’s.

· If it is sending a lower level, it will wait until the Fast Media terminal adjusts to a level which the legacy terminal understands.

If for some reason a particular legacy terminal does not recognize the regular stuffing sent by a Fast Media terminal, then the Fast Media terminal may detect that the legacy terminal does not support Fast Media, and it may then drop the outgoing Phantom Channel transmission and revert to legacy behavior.  It may detect the absence of the Fast Media stuffing block beyond some short timeout period.  Detection of incoming stuffing below Level 2 would also lead to the conclusion that the remote terminal does not support Fast Media, and in this case the Fast Media terminal would drop A/V transmission and step down to the lower level.

2.7 Forward Extensions

While MPEG-4 and AMR codecs are the norm in today’s 3G-324M terminals, we can expect a future evolution of codecs in the installed terminal base.  Already spaces for AMR-WB and H.264 codecs are included in Figure 1, and additional codecs may be developed and added in the future.  An older Fast Media terminal would ignore incoming Phantom Channels corresponding to higher Mux Codes that it does not recognize, and the newer Fast Media terminal could (after receiving the incoming capabilities) switch to a codec that the older terminal is capable to receive.

It is clear that the negotiation mechanism works, but it is important to understand the impact on call setup time as new codecs are introduced.  To elaborate on this, we take the example of evolution from MPEG-4 visual to H.264.  Suppose we have an installed base of Fast Media terminals which predominantly supports AMR, H.263, and MPEG-4.  When connecting to like-minded terminals, the A/V channels will be established instantly.  Now suppose a new terminal is released which supports H.264 for Fast Media, and attempts initial transmission of H.264 on the outgoing Phantom Channel. When this terminal connects to an older (AMR+MPEG4) Fast Media terminal, it will instantly establish the audio channel, but the video Phantom Channel will not be successful.  Assuming the newer terminal can encode MPEG-4 under Fast Media, then there will be a nominal ½ round trip delay as it receives the incoming TCS and then switches the outgoing side to MPEG-4.  It may of course establish the incoming video Phantom Channel immediately (so the ½ round trip delay is in one video direction only).

As the field of deployed terminals evolves further, H.264-equipped terminals will gradually replace the older terminals, and the extra ½ round trip delay will gradually disappear.  It may reappear again in the future, as a newer audio or video codec is introduced and added to the table.  The ½ round trip delay is anyway the best that could be achieved using any form of capability exchange.

It is also interesting to note that the current specification does not force an H.264-equipped Fast Media terminal to transmit H.264 on the Phantom Channel.  It could instead decide to transmit an older codec such as MPEG-4.  This is an implementation option, and would allow the terminal to connect instantly to an installed base of AMR+MPEG-4 Fast Media terminals without the need to negotiate video codecs.  The terminal would then have the option to negotiate a regular H.264 replacement channel using H.245 signaling, if it discovers such capability in the incoming TCS.

2.8 Multiple Media Option

A Fast Media terminal may choose to initially send more than one media stream of the same type (audio or video) in order to improve the chance of success.  This idea might be used to a limited extent on a 64 kbit/s bearer, but it may become a more appealing option in the future as the available bit rate increases.

The basic idea is that the initial transmission would include Mux-PDU’s from multiple audio and/or multiple video Phantom Channels.  The receiving terminal would identify the highest supported audio and video codecs (in order of appearence in the Fast Media default table, Figure 1);  Mux-PDU’s from these two highest codecs would be selected for rendering, and the remaining audio & video Mux-PDU’s would be discarded.    Upon receiving the FMCapability from the remote side, a terminal which is transmitting multiple media would discover which audio and video codecs were accepted by the remote side, and the extraneous media channels would be dropped.

To ensure detection of multiple media channels, the initial stuffing block is adjusted so that at least two FM Stuffing instances from each transmitted media will appear on each side of the Standard Stuffing.  This is illustrated in Figure 5 for the case of one audio and two video channels.  A corresponding call flow is shown in Section 3.6. 
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Figure 5: Modified stuffing block used for Fast Media with multiple media channels.  The example shows one audio and two video channels used for the initial transmission.  At least two FM stuffing (FMS) instances for each channel must be present before and after the “Standard Stuffing”.

3 Call Scenarios

In this section we introduce common Fast Media call scenarios, and show the expected call flows.  As a convention, signaling used to negotiate regular H.245 logical channels is shown in RED.  All other signaling, including that used to establish Phantom Channels, is shown in BLUE.  The vertical bars indicate successful A/V channel establishment (i.e. receiving end is able to render media).  The number scale on the side indicates the number of round trips after bearer establishment.

3.1 Basic Fast Media Call Connection

The following figure shows a basic connection using Fast Media.  This is the simplest case, where both terminals are FM-equipped, and both begin initial transmission of codecs which are supported under FM at the remote side.  In this case, audio and video Phantom Channels are established instantly in both directions.  We assume as well that both sides are satisfied with the Phantom Channels, and so no regular H.245 OLC exchange is needed.
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3.2 Negotiation of Optional Header

In the following figure, we illustrate the negotiation between two FM-equipped terminals of Level 2 Optional Header vs. Level 2 without optional header.  The main point is that this is transparent to the establishment of Phantom Channels, since FM terminals must be capable to parse the initial A/V PDU’s regardless of whether Optional Header is included.
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3.3 Switching Fast Media Codec

In the following figure, we show the case where the initial codec transmission from one side does not match the FM receive capabilities of the opposite side.  Terminal B begins by transmitting H.264 on a video Phantom Channel, but Terminal A does not accept H.264 under Fast Media.   This is discovered approximately ½ round trip after bearer establishment, when Terminal B receives the H.245 TCS from Terminal A.  At this point, Terminal B switches outgoing transmission to MPEG-4.  Note that this is done still using the Fast Media defaults, and so no explicit H.264 OLC negotiation is needed.

The result is that 2-way audio and 1-way video are instantly established, but establishment of video in the remaining direction lags nominally by ½ round trip.
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3.4 Replacing a Phantom Channel

In this figure, we illustrate the case where two FM-equipped terminals successfully establish Phantom Channels, but where one side decides to renegotiate the video channel using standard H.245 OLC negotiation.  Such negotiation is done per channel, and so any subset of the Phantom Channels may be replaced in this way.

Note that the negotiation of such replacement channels could take advantage of other H.245 call setup improvement proposals.  For example, if the techniques in ACN were used, the replacement channels could be established nominally 1 round trip after the bearer is established.
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3.5 FM-Terminal vs. Non-FM Terminal

This figure shows the backward compatibility case.  Terminal A is an FM-equipped terminal which begins with early transmission of AMR and MPEG-4.  Terminal B is a legacy terminal which does not understand Fast Media.  We assume that Terminal B is aggressive, and attempts to send TCS+MSD without waiting for incoming sync.  In this case Terminal A receives (in ½ round trip) positive indication that Fast Media is not supported on the remote end, and so it drops the outgoing A/V transmission.  Assuming no initial mismatch in level setup, the exchange of TCS+MSD from both sides will succeed, and both terminals will proceed using standard H.245 OLC negotiation.

Of course, channel errors could cause timeout and retransmission of some H.245 messages, and the call setup time in this case will be longer.  WNSRP could be employed to reduce such delays.  Also, it could be possible to use other enhanced call setup mechanisms (e.g. ACN) as the fallback method.  In this case, the backwards compatibility session could establish channels as early as 1 round trip after bearer establishment.
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3.6 Use of Multiple Media Option

The following figure illustrates the call flow when using the multiple media option described in Section 2.8.  Terminal B initially transmits two different video channels, MPEG-4 and H.264.  Upon receiving the initial data, Terminal A detects all three channels (AMR, MPEG-4 and H.264) and according to Fast Media rules selects AMR and H.264 for rendering.  Upon receiving the incoming TCS, Terminal B is able to determine that Terminal A has accepted the H.264 feed, and so the outgoing MPEG-4 transmission is dropped.

Stated in another way, Terminal B was able to establish successful outgoing Phantom Channels for AMR and H.264, but the extra (unsuccessful) MPEG-4 channel was dropped.
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4 Other Issues

Some additional issues are addressed here, in a question-and-answer format.

· How do I tear down Phantom Channels at the end of a session?  Should I send CloseLogicalChannel?

· Answer: CloseLogicalChannel isn’t needed since the Phantom Channels weren’t opened via H.245.  The channels are effectively closed when the bearer is torn down.

· What if two terminals establish Phantom Channels, but the regular H.245 negotiation fails for some reason.  Can the session continue?

· Answer: Yes, as long as audio and video are already flowing there is no reason to end the session due to problems in H.245.  If a particular OLC negotiation fails, it is up to the initiating side to decide whether to retry the OLC.  The corresponding Phantom Channel will continue to exist until the new logical channel is successfully established.

· What if I want to use other H.245 signaling, like RoundTripDelay or UII?  Are these okay if the full H.245 negotiation hasn’t been completed?

· Answer: Yes.  Fast Media terminals are still required to complete H.245 TCS and MSD, even if logical channel negotiation doesn’t proceed.  Other H.245 signaling is still done in the usual way, respecting the capabilities announced by the remote terminal.  H.245 signaling may make specific reference to a Phantom Channel by using the default LCN’s given in Figure 1.  (For example, FlowControl).

· Should I initiate Fast Media using Level 2 with optional header, or not?  What are the tradeoffs?

· Answer: Optional header provides a small advantage in being able to detect the Mux Codes correctly and so identify both the presence and codec types of the incoming Phantom Channels.  However, the installed base of legacy terminals which support Optional header is small.  Thus if an FM-equipped terminal sends Optional Header, it may add ½ round trip to the call setup when connecting to a non-FM legacy terminal.  The setup time will not be affected when connecting to another FM-equipped terminal.

· Do I have to support both send and receive of Fast Media?  What if I want to support one or the other?

· Answer: It is possible to support one or the other.  Send capabilities are not formally exchanged, but an FM terminal indicates a particular FM send capability by simply transmitting on the appropriate Phantom Channel.  Receive capabilities are indicated in the FMCapability object inside H.245 TCS.  If you indicate a particular FM receive capability, you are acknowledging in advance that you will accept and render such media using the pre-defined default configuration.

· Can I wait to transmit media on a Phantom Channel?  How long can I wait?

· Answer: It is possible to wait for the receipt of the incoming TCS before sending media on an outgoing Phantom Channel.  This might be useful for building an FM-equipped terminal on a platform which cannot easily switch encoders.  A Phantom Channel may be established at any time before an H.245 logical channel of the same media type is established.

· Is Fast Media compatible with WNSRP?  What happens if I implement both?

· Answer: Fast Media and WNSRP are compatible.  However, the effect of adding WNSRP when connecting two Fast Media terminals will not be seen by the user, since the Phantom Channels are already in use long before H.245 setup is completed.  However, the normal WNSRP improvements will be seen when connecting to a non-FM legacy terminal, provided both terminals support WNSRP.

· Is Fast Media compatible with ACN?

· Answer: Yes, we see Fast Media as complementary to ACN – in the cases where it works, Fast Media can establish media channels faster than ACN.  If the initial Fast Media transmission is not accepted, ACN could be used as the fallback to establish channels nominally ½ round trip later.  When used as the fallback method for FM, ACN provides additional flexibility since unlike the standard FM fallback method, ACN is not restricted to the configurations in Figure 2.  For standardization, it could make sense to combine the ACN and Fast Media capability signaling.
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