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H.245 “rStructure for New QuestionseplacementFor” Proposal


Problem





H.245 logical channel signaling is not synchronized with media flowing on logical channels. As a result, H.245-based receivers (H.310, H.323, H.324) may experience a temporary media dropout when switching between two coding algorithms, in the case where the receiver is capable of decoding only one algorithm at a time.





For example, assume a receiver is capable of decoding either G.723.1 and G.729, but not both at the same time. When a transmitter wants to switch from G.723.1 to G.729 audio, it must send CloseLogicalChannel on the LC carrying G.723.1, then OpenLogicalChannel on the G.729 channel. In between, audio may dropout, causing user annoyance.





There is no generally applicable H.245 mechanism to avoid this, other than requiring decoders to declare the capability to decode both modes at once.


Proposed Solution





A new, optional, parameter is proposed for OpenLogicalChannel:





replacementFor     LogicalChannelNumber OPTIONAL





This structure would appear at the end of the forwardLogicalChannelParameters and reverseLogicalChannelParameters structures each place they occur in H.245 (in OLC and OLC-Ack).





The replacementFor parameter indicates that the LC to be opened will be a replacement for the specified existing, already-open LC. It guarantees that the receiver will never need to decode traffic from both LCs simultaneously.  Therefore a single-channel receiver, which otherwise would have to refuse the second OLC until the first channel was closed, can accept this replacement channel.





When the replacement LC has been opened, the transmitter can synchronously stop transmission on the first channel and begin transmission on the new channel, without any dropout or overlap.





Once the new channel is operating, the old channel (which remains open but is carrying no traffic) can be closed.


Example





Suppose LC 711 is carrying G.711 audio. You want to switch to G.723.1 (on LC 723), but the receiver has a cap for only one audio channel. 





You would open the new LC 723 but include the replacementFor parameter, referring to the existing LC 711. This tells the receiver that LC 723 is a replacement for LC 711, and won't be used simultaneously with it. Once the OLC has been ACKed, the transmitter stops sending on LC 711 and starts on LC 723. This way there's no round-trip delay during which audio stops. Once LC 723 is going, LC 711 can be closed normally.





H.323-Specific Issues





In H.323, receivers supply the transport address for each unidirectional LC, and so may choose to re-use the existing transport address (switchover marked by the RTP header), or to select a different transport address (switchover marked by transport address and RTP header).  





For bi-directional channels, the reverse direction LC should be required to use the same transport address as the original LC.





These transport address issues do not apply to H.324 and H.310 systems.





This method does not prevent the continued use of the Annex A/H.323 mode switch method.  It provides a more general H.245-style mechanism that can apply to all H.245-based systems (H.323, H.324, and H.310).





Detailed Proposal


Proposed Semantics:





The replacementFor parameter indicates that the LC to be opened will be a replacement for the specified existing, already-open LC. This parameter shall be used only to refer to logical channels already in the ESTABLISHED state. LCs opened using this parameter shall not carry any data traffic until after all traffic on the referenced established LC ceases. Media decoders will in this case never be required to decode data traffic from both LCs simultaneously. Once traffic on the newly established LC has begun, the old LC should be closed. Receivers may acknowledge LCs opened using the replacementFor mechanism with the understanding that the old and new LCs shall not be used simultaneously, and therefore will not exceed the receiver’s capability to decode.





H.323-Specific Text (for body of H.323):





If the optional H.245 replacementFor parameter is used when opening a bi-directional LC, the new reverse-direction LC shall use the same transport address as the original LC being replaced.  (Note that for forward-direction LCs the receiver may choose any transport address, including the same transport address originally in use.)


  


replacementFor Capability





A capability to accept and understand the replacementFor structure is needed. As well, H.245 implementations may be limited in the number of “pending” replacementFor operations they can manage at once. A “pending” replacementFor is one in which the new LC has been established, but the old LC has not yet been closed.





Therefore, the following capability is proposed, in the high-level Capability structure:





...,


	conferenceCapability		ConferenceCapability,


	maxPendingReplacementFor	INTEGER (0..255)





The semantics for this parameter would be:





The maxPendingReplacementFor parameter indicates the maximum number of open logical channel operations which are allowed to be in the REPLACEMENT PENDING state simultaneously. The REPLACMENT PENDING state occurs when a logical channel has been established using the replacementFor parameter, but the replaced LC has not yet been closed.


 


OpenLogicalChannelReject





Finally, an additional OLC rejection cause code should be added to the OpenLogicalChannelReject message:





			replacementForRejected	NULL





This new cause code could be used in the case where an implementation could accept replacementFor in only certain cases (such as audio, but not video modes).  Semantics for this cause code:





replacementForRejected indicates that a logical channel of the type attempted cannot be opened using the replacementFor parameter.  The transmitter may wish to re-try by closing the original logical channel first, then opening the new LC.





[end] for the next ITU-T Study Period


Introduction


SG 15 WP 1 has begun to examine new Questions and a new framework for Questions for the next Study Period.  During the current Study Period, work on Recommendations for audiovisual multimedia systems (AVMMS) has become more complex, with an increase in the number of applications for multimedia terminals as well as the number and type of transports available between terminals, and potentially between terminals and networks.  We propose to address these issues through new scheme for Questions on AVMMS derived from the current Questions, but with reorganization of the work to improve the efficiency of meetings and improve the separation of specification and implementation, which we hope will improve harmonization of systems (applications) through re�use of components (infrastructure).


 Similarities and differences of the proposed structure and Questions are discussed to show the current approach in the context of earlier work.  Issues associated with moving Questions between Working Parties and Study Groups are not addressed and it is assumed that SG 15 WP 1 will continue with its current responsibilities in the next Study Period.  The basic scheme for classifying work into infrastructure and application Questions could be extended to new organizational entities or additional responsibilities.


Relationship between Questions and Systems


The proposed classification of work is based on an Òinfrastructure and applicationÓ model, with further subdivision of these classes to reduce overlap between the experts’ groups involved in specialized areas of infrastructure and applications, e.g. codecs vs control protocols, terminals vs multipoint control units. 


The notion of ÒinfrastructureÓ in this model corresponds to the signal or data streams sent from a particular terminal equipment to some other terminal equipment, and the corresponding data streams sent in return.  This encompasses all data streams used to transport ÒprotocolÓ data (e.g. control channel) and coded media.  The ÒapplicationÓ part of the model is associated with the integration of components from the infrastructure into working systems.


The separation of specification of infrastructure from that of system is intended to improve the quality of the work of the Working Party by separating specification from implementation.  However, some work items which would otherwise be part of an infrastructure Question but which are strongly dependent on network type are part of the application Questions, eg. multiplexing.  The infrastructure area is divided into two Questions, one for “media coding” and the other for “protocols” (e.g. H.263 video coding and H.245 control).


The application part is further divided into Questions for terminals on circuit switched networks, terminals on packet or cell switched networks, and multipoint control units.  This further division of applications by network type reflects both technological differences and different stages of development for the two network types.  The ÒMCUÓ Question might include Recommendations on transcoding gateways, ÒmixersÓ in multicast networks and  and other devices which are part of AVMMS but which are not primarily terminals for presentation of AVMMS services to users.  The position of all these types of equipment Òwithin the networkÓ and the expectation that all types of terminal equipment should be able to participate in any conference motivate both a separate Question for MCUs and a single Question for both network types.


Similarly, the infrastructure Questions cross network type boundaries, so that common infrastructure components can be developed for all network types, where possible.  Use of the common components will improve interworking among terminals on different types of networks.


Context of New Questions


Table 1, below, shows the relationship between the proposed new System Questions for WP 1ÊSGÊ15 and  proposed new Questions A through G of COMÊ15�R52�E.


Table � SEQ Table \* ARABIC �1� New Questions and Previous New Questions


Table 2, below, shows the relationship between the proposed new Questions and some existing WP1/15 Recommendations.  This list is not intended to be definitive, merely a starting point for discussion.  Note that certain Recommendations are repeated in different categories due to the different approach to dividing work taken for the current contribution.


Table � SEQ Table \* ARABIC �2� New Questions and Some Existing Recommendations


Conclusions


A new classification scheme for work within Working Party 1 of Study Group 15 is presented.  This scheme divides work in audiovisual multimedia systems (AVMMS) into the broad categories of infrastructure and application.  Both categories are further subdivided in recognition of the fact that applications are coupled to network types and that infrastructure issues related to protocols and media streams are quite different.


The new scheme seeks to include harmonization as part of its structure by enabling and encouraging development of re�useable infrastructure components for use in multiple terminal applications.  At the same time, real differences between AVMMS terminal types are recognized.
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