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ANNEX C H.323 ON ATM


14.1 Introduction


This is an optional enhancement allowing H.323 endpoints to establish QOS-based media streams on ATM networks using AAL5.


14.2 Scope


This Annex specifies an improved method of using H.323 on AAL5. H.323 can always be used on ATM by making use of an IP over ATM method. However, this is less efficient than using AAL5 virtual circuits (VCs) directly for the transport of the audio and video streams of H.323. When the media streams flow directly on AAL5, they can benefit from a QOS-based ATM VC.


This Annex retains the use of IP for H.245 and H.225.0 communications to ensure interoperability with H.323 endpoints that are using IP for all streams (whether over ATM or other media). Interoperability with legacy H.323 endpoints is achieved, without the use of a gateway, by first requiring the basic mode of operation, in which an endpoint sends media streams on UDP/IP over ATM. In basic mode, unless the IP infrastructure has been upgraded, QOS may not be available from the network.


14.2.1 Point-to-Point Conferencing


This Annex specifies a method of point-to-point communication between two H.323 endpoints using AAL5 VCs for the media streams. The protocol necessary for entering into this mode is specified; as are information elements to be used in ATM signaling.


14.2.2 MCU-Based Multipoint 


It follows that multipoint MCU-based communications can occur among several H.323 endpoints using AAL5 VCs for the media streams. Currently no support is specified for the H.323 Decentralized Multipoint using ATM point-to-multipoint capability. This is left for further study.


14.2.3 H.323 Interoperability with Endpoints using IP


Interoperability is guaranteed with an endpoint using IP for the entire H.323 connection. This Annex defines methods that allow an endpoint to detect if support is present for the option of using AAL5 directly. An endpoint conforming to this Annex must accept that the audio and video streams may occur on either AAL5 VCs or UDP/IP ports.


14.3 Architecture


The basic protocol architecture of the system is shown in Figure 43/H.323 below. It uses IP on ATM for delivery of the H.225.0 and H.245 messages and for the RTCP part of the audio and video streams. It uses AAL5 directly for the RTP part of the audio and video streams.


Note:  The H.323 media streams, compressed into variable length packets according to H.225.0, are easily mapped to AAL5. It would be difficult to map them to AAL1, and this alternative has no clear benefit.
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Figure 43/H.323 - Architecture for H.323 on ATM-AAL5


14.3.1 Overview of System


The system architecture is designed to make use of H.323, and its component protocols, as they are presently specified. It is further designed to use commonly available services of AAL5 on ATM.


14.3.2 Interoperation with other ITU H Series Endpoints


Interoperation with other H-Series endpoints shall be done through the use of gateway devices as described in H.323. Gateway vendors will need to support the methods described in this Annex, if they wish to support the direct use of AAL5 VCs by H.323 endpoints.


It should be noted that interoperation with other IP-based H.323 endpoints does not require a Gateway.


14.3.3 H.225.0 on IP over ATM


H.225.0  communication requires TCP/IP and UDP/IP using one of the available methods for IP over ATM. No preference is expressed here for which method of IP over ATM to use. If two endpoints on the same network segment use different IP over ATM methods, they must rely on IP routers to forward their packets.


The endpoint shall listen on the well known TCP ports identified in H.225.0. If the endpoint is being used on a network with a Gatekeeper, the endpoint should use the methods described in H.225.0 to discover and register with the Gatekeeper. This requires the support of UDP multicast. If multicast is not available on the network, the endpoint may be pre-configured with the Gatekeeper(s) address(es).


The methods outlined in H.225.0, combined with an IP over ATM method, shall be used to establish the H.245 control channel on TCP/IP.


14.3.4 H.245 on TCP/IP over ATM


Once the reliable H.245 control channel  has been established using methods described in H.225.0, additional channels for audio, video, and data are established based on the outcome of the H.245 capability exchange using H.245 open logical channel procedures. 


14.3.5 Addressing for A/V Streams


H.323 has the capability for the audio and video streams to be established to a different address than the H.245 control channels. This is fortunate since a TCP/IP channel is established to an IP address, and the audio and video, optionally, are to be sent on RTP over AAL5 directly to an ATM address.


H.323 also has the capability for the RTCP stream to be addressed separately from the RTP stream. The RTCP stream shall continue to be addressed to an IP address, even though the RTP stream is addressed to an ATM address.


14.3.6 Transport Capabilities added to Terminal Capability Set


For operation of H.323 on AAL5, an addition to the Terminal Capability set is made in H.245. This includes transport level capabilities such as support for  ATM QOS types (UBR, ABR, nrtVBR, rtVBR, CBR as defined in ITU-T I.211). Endpoints that do not send this new capability parameter, shall not make use of the new methods described in this Annex.


{Editor’s note: The QOS types will be changed to the ITU defined QOS names. There will be a table provided to allow the reader to understand which H.245 choice corresponds to the ITU types. For example, UBR is undefined in the ITU, CBR is called DBR, etc. The correct terms will also be added to the Abbreviation list.}


14.3.7 Elements of ATM Signalling


14.3.7.1 ATM Address


The ATM address for an RTP stream shall be given in the mediaChannel subfield of H2250LogicalChannelParameters of the H.245 OpenLogicalChannelAck message. The mediaChannel subfield UnicastAddress or MulticastAddress shall be filled with the 20-octet NSAP-style ATM End System Address.


The use of E.164 for the address is handled by embedding it as the IDP part (AFI = 0x45) of an NSAP address whose DSP part is set to all zeroes.


14.3.7.2 B-HLI Contents


The portNumber field of the OpenLogicalChannel message is conveyed in the B-HLI information element. The format of the B-HLI is specified in the protocol section below. This enables the receiving side to associate the ATM VC with the proper RTP logical channel.


14.3.7.3 B-LLI Specification


The content of the Broadband Lower Layer Information field is not currently specified.


14.3.8 A/V Streams on RTP on AAL5


The connection establishment is triggered by servicing the OpenLogicalChannel primitive in H.245. The audio and video streams are then set up to the destination ATM address. The size of the Maximum Transmission Unit (MTU) shall be signaled in the AAL Parameters information element. The default is 1536 octets. The address field in the mediaChannel should be used to determine whether an ATM VC or a UDP port should be opened.


14.3.8.1 Unidirectional Logical Channels


H.323 has no concept of the reverse direction of a unidirectional logical channel. However, an important characteristic of point-to-point ATM VCs is that they are inherently bi-directionalbidirectional. The use of both directions of a ATM VC is therefore desirable. Otherwise, the audio and video streams will each need to be sent on two different VC’s, one for each direction.


Endpoints conforming to this Annex are encouraged to open their media streams as bi-directionalbidirectional logical channels. This reduces the number of AAL 5 VCs to two in typical situations, one VC each for audio and for video.


14.3.8.2 Bi-directionalBidirectional Logical Channels


If the bi-directionalbidirectional usage is indicated, the receiving endpoint shall send an OpenLogicalChannelAck and then it must watch for an ATM VC to be opened by the other endpoint. When ATM VC is completed, it may then use the reverse direction for the media type indicated in the OpenLogicalChannel command. The endpoint that initiates the OpenLogicalChannel command is the endpoint that shall open the ATM VC.


If QOS is to be used, it shall be limited to the H2250Capability declared by the other endpoint. The chosen QOS is signaled as part of the establishment of an ATM VC.


 If both endpoints have uncompleted OpenLogicalChannel commands for the same media session, these are resolved using the master/slave methods described in H.245.


14.3.8.3 Maximum Transmission Unit Size


The default MTU is 1536 octets. The maximum MTU for AAL5 is 65535 octets. As part of H2250Capability, the MTU size can be specified in the capabilities exchange during H.245 setup. The forward and backward maximum MTU size shall be equal and will be taken from the smallest of the local and remote values specified in the capabilities exchange.


The MTU size is signaled as the AAL5 maximum CPCS-PDU size for an ATM VC.


14.3.8.4 RTCP on IP over ATM


It is mandatory to open the logical channel for RTCP traffic on a UDP/IP port, using IP over ATM. RTCP is not permitted to ride directly on an AAL5 VC.


14.3.9 QOS Considerations (Optional)


14.3.9.1 Opening of Virtual Circuits


The endpoint that originated the accepted OpenLogicalChannel,  is responsible for opening the ATM VC. Support for QOS in the ATM VC is signaled at the time it is established. If successful, the ATM network provides a guaranteed QOS for the lifetime of the opened VC. QOS is specified in terms of Q.2931 Information Elements (IE), including ATM Traffic Descriptor and Broadband Bearer Capability.


14.3.9.2 Use of CBR


The most likely available QOS is Constant Bit Rate (CBR). The use of CBR is signaled as part of the ATM Broadband Bearer Capability IE. Use of other QOS types, such as real-time VBR, is also possible.


14.3.9.3 Setting the Proper Cell Rate


It is important to set the proper cell rate parameters in the ATM Traffic Descriptor information element. The peak cell rate can be derived from the H.245 capabilities exchange parameters and the RTP payload format packet size. For video, the maxBitRate field can be used from the H261VideoCapability or the H263VideoCapability to determine the ATM Cell rate. For audio, the audio capability chosen implies the bit rate to be used. For example, the use of g711Ulaw64k suggests the use of a 64 Kilobit per second audio channel, while the use of g728 indicates the use of a 16 Kilobit channel. The RTP payload format indicates the packet size. For each packet, the subsequent AAL packet overhead must be added. This results in an overhead bit rate that is associated with the size of the packet and the way this packet is encapsulated in AAL5, and the frequency of this overhead from this encapsulation.


To convert bit rates to Cell rates, take the bit rate add the AAL 5 overhead bit rate, and divide this by 384(8x48). The AAL 5 overhead bit rate will be afunction of the packet size to be sent. This will be defined by he RTP payload format.


14.4 Protocol Section


14.4.1 ATM Signalling Information Elements


14.4.1.1 Broadband High Layer Information


IE Parameter �
Value�
Notes�
�
Length of B-HLI contents�(octets 3-4)�
3�
One octet type plus two octets VC association port number�
�
High layer information type (octet 5)�
‘000 0001’�
User-specific�
�
High layer information�(octets 6-7)�
VC association port number�
In basic mode, the UDP port number to be used for RTP�
�



It should be noted that the portID field in H.245 is only 16 bits in length. For this reason, only 16 bits are used in the B-HLI High Layer Information parameter.


The VC Association port number is used to identify the ATM VC for the RTP media stream. The corresponding RTCP data shall flow on a UDP port number equal to the VC Association port number plus 1.


14.4.1.2 Broadband Low Layer Information


The content of B-LLI is not currently specified. However, it is expected that a codepoint will be assigned privately to denote the use of AAL5 for an RTP media stream.  In that event, the following protocol identification framework may be applicable:


IE Parameter �
Value�
Notes�
�
User information layer 3 protocol (octet 7)�
‘0 1011’�
ISO/IEC TR 9577�
�
Additional layer 3 protocol information�(octets 7.1-7.3)�
‘0100 0000’�‘1000 0000’�‘1000 0000’�
IEEE 802.1 SNAP�
�
Additional layer 3 protocol information�(octets 7.4-7.6)�
24-bit OUI�
Organization unique identifier�
�
Additional layer 3 protocol information�(octets 7.7-7.8)�
16-bit PID�
Protocol identifier�
�



14.4.1.3 ATM Adaptation Layer Parameters


IE Parameter �
Value�
Notes�
�
AAL type (octet 5)�
‘0000 0101’�
AAL-5�
�
Forward maximum�AAL-5 CPCS-SDU size�(octets 6.1-6.2)�
MTU size�
The smaller mTUsize in the local and remote QOSCapability.atmParms�
�
Backward maximum�AAL-5 CPCS-SDU size�(octets 7.1-7.2)�
MTU size�
Same as forward�
�
SSCS type (octet 8.1)�
‘0000 0000’�
Null SSCS�
�



14.4.2 H.245 Usage


The establishment of a H.323 call using AAL5 media streams is done in a manner similar to the basic mode of H.323 on IP. The difference is that the completed OpenLogicalChannel exchange in H.245 should result in an AAL5 VC being established.. This is illustrated in Figure 44/H.323  and Figure 45/H.323 below for the unidirectional VC usage and the bi-directionalbidirectional VC usage respectively.


�


Figure 44/H.323 - H.323 call establishment showing ATM effect. ATM VC’s used uni-directionally.
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Figure 45/H.323 - H.323 call establishment showing ATM effect. ATM VC’s used bi-directionally.


It should be noted that the ATM VC setups will occur in only one direction if bi-directionalbidirectional logical channels are used. In this case, the endpoint acknowledging the OpenLogicalChannel will merely bind the incoming ATM connection to an RTP session using the VC Association port number.


14.4.3 RTP Usage


RTP and RTCP are defined in Annex A of H.225.0. RTCP is currently required for all H.323 connections, and therefore is required even when using an AAL5 VC. The RTCP is carried by UDP/IP, not directly by the AAL5 VC.


14.4.4 Interoperation with H.323 on IP 


Since the H.225.0 and H.245 communications are on IP, the endpoint will be able to receive calls from any other endpoint that is properly connected to the IP network. It is possible that H.323 endpoints will be used on ATM that do not support the methods described in this Annex. They will strictly follow the basic method of using UDP/IP for the A/V streams. In this case, the endpoint will not declare the new transportCapabilities in H.245 and will refuse to open logical channels using ATM addressed VCs.


The protocol to OpenLogicalChannel using AAL5 VC’s for A/V streams should only be used if the received Capabilities have indicated that the method of this Annex is supported. If this capability parameter is not present in the Terminal Capability Set, then the endpoint should only use OpenLogicalChannel using UDP/IP over ATM. This will insure that the endpoint can communicate with other endpoints that support H.323, but may not support the methods in this Annex.


