A Guide to International Telecomms-related Multimedia Standards


Please excuse the errors and omissions in this list, and bear in mind that it will soon get out of date! It is intended as a companion to the ITUs “Framework for Multimedia Standards” (available on the same FTP at the time of writing) which lists the completed and in-progress or intended Recommendations in the order: Services (F700-series), Infrastructure (H.2xx, G.72x series, T series), Systems (H.3xx) and so on.			Norman Kenyon


I have not included network matters which are relatively not specific to multimedia - ATM and ADSL etc are (to me) just bit transport, even though they may be unjustified without MM applications. However, there is work on "B-ISDN" (=ATM) networks having multimedia-specific aspects:  AAL choice; Call Control.


1. SYSTEM LEVEL





No.�
Date 


(* indicates Decision)�
Explanation�
Mandatory�
Optional�
�
H.320�
1995* (previous editions: 1990, 1993)


Next revision determined May ‘96.�
N-ISDN Videoconference & Videophone system


Applies to a whole terminal, a "visual telephone" - meaning a videoconference or video(tele)phone, and in fact any multimedia conversational-service terminal working on digital circuits in multiples of 64 kbit/s.


A "profile" standard, choosing a particular set of building blocks to ensure that terminals will communicate.  For example, you could make a sort of videophone using MPEG video in H.221 frames, but to conform to H.320 you must use H.261.


Recently there has been much concern about poor audio conditions in the first few seconds of a videophone call, and there is a need to tighten up - in Europe, the EV group has said that from mid-1996 it will insist that calls are only rated “successful” if there are no (or very slight) bad noises or interruptions...�
H.221 multiplex


H.242 control protocol


H.230 synch. codes


G.711 audio


H.261 video


I.420 interface


Q.931/9 sig.�
H.233, H.234 security


H.231, H.243 multipoint


G.722, G.728 audio


H.263, H.262 video


G.723.1, G.729 speech


T.120, H.224 data


H.244 chan. aggregation


H.281 camera control�
�
H.321�
1995*�
B-ISDN Videoconference & Videophone system 


Specifies how to run H.320-compatible systems over ATM nets.�
As H.320 except


I.420, Q.931/9�
As H.320�
�
H.322�
1995*�
LAN Videoconference & Videophone system 


Specifies how to run H.320-compatible systems over LANs with guaranteed QoS�
As H.320 except


I.420, Q.931/9�
As H.320�
�
H.323�
1995*�
LAN Videoconference & Videophone system 


Specifies how to run H.320-compatible systems over LANs without guaranteed QoS


Still to come: security (H.pktsec), multipoint (H.LMP), management of MMservice on LANs (H.lan_mgt)�
H.225.0 multiplex


H.245 control protocol


G.711 audio


H.261 video�
As H.320�
�
H.331�
March 1993 (first edition)�
Dial-up information services from videophones, etc.,


How to use H.320 terminals to access information services by ISDN number (similar to weather, sports dial-up services)�
H.320 terminals�
�
�
�



No.�
Date 


(* indicates Decision)�
Explanation�
Mandatory�
Optional�
�
H.324


�
1995* (first edition)�
PSTN/Mobile Video(tele)phone system


See notes on H.320 above.


Can be used as audio+data (without video)


Still to come: mobile network (Annex), security, multipoint; H.dispatch for intra-V.34 negotiation


NB: incompatible with V.70 and V.61�
H.223 multiplex


H.245 control protocol


G.723.1 speech


H.263,H.261 video


V.34 modem


V.8 preamble


�
V.8bis preamble


G.729 speech


T.120 data�
�
V.70�
1996*�
PSTN audio+data system


Not intended for video apps.


NB: Incompatible with H.324 and V.70�
V.76 multiplex


H.245 control protocol


G.729 speech 


V.34 modem


V.8 preamble�
T.120 data�
�
V.61�
1995*�
PSTN audio+data system


Not intended for video apps.


NB: Incompatible with H.324 and V.70�
�
�
�
H.310


�
May '96*


(? still in 6-week reservation)�
Broadband Multimedia system


 Specifies how to run general multimedia (not just conversational) systems over ATM networks (pure broadband, not H.320, better pictures using higher bitrates, maybe variable rates; separate telematics/data paths?)


Still to come: security, multipoint�
H.222.0+H.222.1 multiplex


H.245 control protocol


G.711 audio


H.262,H.261 video


Q.2931 sig.


�
T.120 data�
�
J.82�
1996?�
MPEG-2 systems applied to carrying broadcast TV; aligned with H.310....�
�
�
�
�
2. INFRASTRUCTURE





H.221�
10 July 1995 (previous editions: 1988, 1990, 1993)


Next revision determined May ‘96.�
Frame structure


F frame structure for single 64 (and 56) kbit/s channels, H0 (which is a 384 kbit/s channel ), H11 (1536 kbit/s) and H12 (1920 kbit/s); it describes acquisition and loss of frame alignment, and how to aggregate B-channels (up to 24 of them) or H0 channels (up to 5).


There is also a list of one-byte BAS codes with their meanings, but does not tell you how to use them (so it is "syntax", not "protocol"); BAS symbols of 2 or more bytes are listed in H.230.


H.221 is in itself quite stable, but its BAS code tables are continually being extended -  for channel aggregation, sound programme channels (see J.52), data rates......


Next revision to provide codes for H.262/263, G.723.1, G.729�
.�
�
H.230�
10 July 1995 (previous editions: 1990, 1993)


Next revision determined May ‘96.�
Frame-synchronous Control and Indications


Originally conceived as dealing with Control and Indications as a separate concept, so it lists a few C&I codes (single byte and SBE) of point to point use, but these are now swamped with the codes for multipoint, syntax only - protocol is in H.243.


H.230 has also had codes added for channel aggregation (see H.244), network address communication, Mode Preferences (see H.242, and for selection of minimal audio delay or lip-synch


Next revision to provide codes for H.262/263, Version and Type idents, etc�
If we had life over again, H.221 and H.230 would be in the same Rec....�
�
H.242�
1995* (previous editions: 1990, 1993)


Next revision determined May ‘96.�
Procedures Recommendation


This protocol is of paramount importance in H.320 applications (it is also the most difficult one to understand, implement and test): it tells you how to use BAS codes (listed in H.221) for getting two terminals talking to each other. Take care not to confuse this frame-synchronous protocol with any that may be going on simultaneously in an included data channel. Because the same process applies to communication between a terminal and an MCU (see H.243), any H.242-conformant terminal can be connected into a multipoint call.


At the beginning of a call all terminals transmit in PCM speech so that the users can get on talking while a suitable higher mode is identified.  Each terminal may be quite different from the remote terminal, so the "initialisation" sequence involves each of them telling the other its "capability set" (or "capset") - meaning "I can decode this and that and the other, so please don't send me anything else".  Following this, each terminal is free to send anything it now knows the other can decode, so it does a "mode" switch, for example changing to wideband speech, switching video on, and perhaps opening a data path.


Notice that, because each end is free to choose its transmit mode, they may not actually choose the same one.  We have recently included a Mode Preference procedure to enable a user to choose what he receives (eg wideband audio with less-good pictures, rather than the converse), but we cannot be sure whether real users will regularly make such a choice (it could be a check-box on your PC-videophone menu).


H.242 has been substantially enhanced in respect of operation over “restricted” networks, data subchannels, as well as other improvements, and extended for network address communication.


Next revision to provide procedures for H.262/263, G.723.1 and G.729.�
...and probably H.242 too!


Specific to H.221-framed signals�
�
H.231


H.243�
March 1993


1995* (previous editions: 1990, 1993)


Next revision determined May ‘96.�
Multipoint Recommendations


The idea is that if a multipoint bridge, or MCU (for Multipoint Control Unit), behaves at each port in the same way as a terminal does, then any H.242-compatible can talk to an MCU without modification.  [NB - H.230 insists on all terminals obeying the command MCC, by sending to the MCU the same transfer rate and audio rate that it received from the MCU; this is essential for the MCU to be able to match rates to all parties.]


You could build an MCU without any new standards, actually - just using H.221/230/242.  So what is added by H.231?  There is not much more to conform to, but it gives some clarification as to what an MCU is or can be, how it can mix or switch audio and video, how to classify an MCU (which may become very useful because of the enormous range of options).


The first few sections of H.243 say what the simplest MCU should do, but it does not tie down the method for selection of operating mode.  We realised that this is very much a matter for the service provider and customer.


Later sections of H.243 introduce a whole lot of possibilities (see below): it would have been prefereable to go for the T.120-series only and do the job properly, but others were anxious to meet commercial pressures.  Here the methodology is a sort of slow protocol using SBE codes and even strings of SBE (remember that an SBE code occupies two submultiframes, so a maximum of 25 symbols per second).


Procedures are described for


numbering the terminals and MCUs


a few chairman-control facilities (selecting video to be broadcast, dropping a terminal...)


simplex data broadcast


all-user facilities (selection of video to be received; request for the floor)


picture composition for continuous-presence multipoint.


�
�
�
H.233








H.234�
10 July 1995 (previous edition: 1993)





1994


�
Privacy Recommendations (or "Security"?)


"Encryption" is a somewhat more recognisable term - but only part of the story.


Suppose you have invented a new sooper-dooper encryption algorithm; there is no need to tell anybody exactly what it is, but offer the chips for sale with a user sheet, and register the name and reference details in the register ISO 9979.  Come to ITU and convince SG15 that this registration is suitable for videoconference and/or videophone, and get a codepoint allocated in H.233, specifically quoting the ISO 9979 registration number.  H.233 specifies how to encrypt an H.221 - framed signal using any one of a list of algorithms - all of them ISO 9979-registered. register (DES, FEAL, B-crypt, IDEA, BARAS...) If the registration is not totally self-sufficient for interworking, then the extra information (such as mode/parameter details) must be included in a normative annex to H.233.


But you also need an encryption/decryption "key", and the security of this is of considerable import; preferably it gets changed from time to time too - see next item.  H.234 describes 3 methods of key management and authentication of equipment.  It includes "Diffie-Hellman": this is automatic - the two terminals talk mumbo-jumbo over the ECS channel (which is defined in H.221) and come up with their own key; there is no need for a key-issuing Authority, or for sending written keys in a brown envelope in the post.  H.234 also has the ISO 8732 and RSA methods.


With but little modification, H.233 and H.234 could probably be applied to multimedia applications on PSTN, LANs and ATM.�
�
�
H.244�
10 July 1995 (1st edition)


�
Synchronised Channel Aggregation


A Channel aggregation" scheme for getting higher bit-rates than 64kbit/s by multiple dial-up over ISDN (etc).  A harmonised solution in ITU and ISO which specifies a combination of Bonding (which is not suitable for H.320-type applications) and H.221/H.242 (which is). For H.320 terminals (up to 23 channels) or for general data applications (up to 63 channels); includes cross-reference to ISO/IEC 13871 (“Bonding”) and how to select H.221-based or 13871 process at the start of a call.�
�
�
H.223�
1995*�
Multiplex for audio, data and video paths via (e.g.) V.34 digital path�
�
�
V.76�
1996*�
Multiplex for V.70, different from H.223�
�
�
H.222.0�
10 July 1995 (1st edition)�
Common text with ISO MPEG-2 Systems standard�
�
�
H.222.1�
1995*�
Multiplex and synchronisation for multimedia on ATM�
�
�
H.245�
1996*�
Multimedia System Control (for H.222 and H.223 -based systems)�
�
�
H.225.0�
1996*�
Media stream packetization and synchronisation for non-guaranteed QoS LANs�
�
�
J.52�
1996?�
J.52 Sound Programme Channels over ISDN


MPEG-1 audio over multiple dial-up ISDN using the H.221 frame structure, and H.242 control. Includes restricted networks.�
�
�
�
3. VIDEO AND AUDIO CODING





H.261�
March ‘93 (1st ed. 1990)�
Video coding Recommendation


Note that the March 1993 published H.261 contains some misprints.


The earliest of the second-generation H-series and perhaps the most famous; certainly it is the one into which the most man-years were contributed


It describes a set of signals which can be transmitted to convey a compressed moving picture.  It does not say exactly how to encode the picture, so a more powerful encoder or a more skillful designer can send a potentially better picture to line.  It does say how to decode the signals received, but not how to convert these into a displayed picture, so again a more powerful machine or a clever designer can make a better job of this.  {NB - this is very important: it is all very well for a manufacturer to show on his product that his own algorithm is better than H.261, but he probably has not done a good H.261 in the first place!}


A decoder cannot necessarily cope with everything that H.261 describes but there are only two limitations it can declare in its "capset": firstly, it may have capability for only "quarter-CIF" resolution (178x144) whereas a "full CIF" decoder (356x288) can do QCIF as well; and another option was added for higher resolution still (712x576) - see below.  Secondly, a "minimum picture interval" can be associated with both CIF and QCIF (a less powerful machine cannot chew bits so fast and so needs the transmitter to allow a longer interval before hitting it with a new picture).


For H.261 any bitrate will do, almost.  Down at 46.4 kbit/s you would best use QCIF and display the picture on a small screen, and at 6.4 kbit/s you should expect to see only one or two frames per second.  At rates above about 500 kbit/s MPEG-2 could be better, but H.261 works fine at 2 Mbit/s and there is no particular boundary.


All encoders and all decoders introduce delay, some worse than others; it tends to be worse for lower bitrates, but the correlation is far from exact.  We are talking about values in the range of 100 ms to almost 0.5s!  If you prefer "lip synchronisation" this means delaying the speech by the same amount - in practice the video delay varies a lot, so a crude average is used.  An alternative is to keep low audio delay and have a nice easy conversation, forgetting about lip-sync.


A high-resolution option was added to H.261 in 1993, being twice CIF resolution horizontally and vertically. Now JPEG should be used, but the latter was not sufficiently well defined at the time (see T.126).�
�
�
H.262�
10 July 1995 (1st edition)�
Video coding for ATM (common text with ISO MPEG-2 video) .  Compared to MPEG-1, MPEG-2 is much more general purpose, for real-time as well as storage/retrieval. MPEG-2 is better than H.261 for higher bit-rates but not low - the cross-over being around ½Mbit/s.  MPEG-2 will be used for digital TV broadcasting, etc, and for other applications at higher bit-rates on ATM networks. Spatial resolutions: SIF, 2SIF, 4SIF.�
�
�
H.263�
1995*�
Video coding for rates below about 1 Mbit/s. Compared to H.261, gives same performance at lower bitrate (half, say?) Spatial resolutions: SQCIF, QCIF, CIF (352×288), 4CIF, 16CIF.�
�
�
MPEG-1�
�
MPEG-1 provides audio and video coding suitable for compact discs, the aggregate bit-rate being rather more than 1 Mbit/s.  There are grounds for the belief that MPEG-1 Video will die away now that MPEG-2 is fixed.�
�
�
H.26L�
2010�
Significantly better than H.263, please.�
�
�
G.711�
Ancient�
Basic companded PCM - includes two incompatible companding laws, A-law and µ-law, a right pain in the neck.  H.242-compatible equipment must be able to send and receive both.  All calls start in PCM, and revert thereto if there is to be a transfer.  Tones and announcements are an added complication.


Note also that when used in an H.221 frame, only 7 bits are used - so the bit rate is 56 kbit/s even though FAS and BAS take up only 1.6 kbit/s.  The result is that when video is on it must occupy the other 6.4 kbit/s in the initial channel - you can't have audio alone in one channel and video in the other(s).�
�
�
G.722�
1988�
Wideband speech (7 kHz), with a choice of two bit rates (actually three, but the unframed 64 kbit/s should be avoided) - 48 and 56 kbit/s; an expert can tell the difference.�
�
�
G.728�
1994�
3 kHz audio in 16 kbit/s, fixed or floating point computation. G.728 came along too late to be mandatory in videophones, so unfortunately not all of them can work in a single B-channel with both speech and picture.   "Compatibility" between a 1B and a 2B videophone has to mean that you can at least talk!


Quality of G.728 is almost as good as PCM, and better than G.721 32 kbit/s ADPCM (which, incidentally, is not a permitted coding in H.221).�
�
�
G.723.1�
1995*�
Speech in 6.3 kbit/s or 5.4 kbit/s�
�
�
G.729�
1996*�
Speech in 8 kbit/s; Annex A has a lower delay/complexity option; a decoder can accept both.�
�
�
Q6/15�
1998?�
Wideband speech in 16-32 kbit/s�
�
�
Q?/15�
1998?�
Toll quality speech in 4 kbit/s (no decision yet as to applicability for MM)�
�
�
					


4. DATA {Note: I have not updated this since July 1995, having been out of touch....}


		


T.120�
Determine February 1996?�
Umbrella Rec, for the T.120 suite of standards describing a powerful multilayer protocol for point-to-point and multipoint use (q.v.).  Hopefully it will become as much quoted as H.320!�
�
�
T.121�
Determine Feb ‘96?�
Generic Application template - a guide rather than a standard?�
�
�
T.123�
Voted June 1994�
Lower layers of the T.120 protocol (link, network and transport)�
�
�
T.122 & T.125�
Decided June 1994�
Multipoint Communication Service (MCS) of the T.120 protocol - both Recs needed�
�
�
T.124�
Decided March 1995�
Generic Conference Control (GCC) - the management system running the facilities transported by the MCS�
�
�
T.AVC


(T.128)�
Determine Feb ‘96?�
Multipoint real-time stream control service (audio and video streams do not themselves run inside the T.120 protocol): multipoint mixing, switching, side-conference functions, remote control of cameras and other sources... Will be in several parts.�
�
�
T.126�
Decided March 1995�
The still-image coding package: includes JPEG still-TV (particular profiles thereof), JBIG binary images, G3 fax and whiteboard/mouse functions�
�
�
T.127�
Decided March 1995�
File transfer suitable for the conference environment, not for terminal-server (search/retrieve) operations - for the latter FTAM/Eurofile are better�
�
�
H.224�
1994�
Simplex data protocol for use on the LSD/MLP/HSD channel in H.221


Fast protocol for remote camera control; it runs on MLP channel when required to do so by MCU.�
�
�
H.281�
1994�
Far-end camera control (H.281)


A unidirectional scheme for telecommand of cameras, the feedback being the picture - but the 200-400ms delay does not make pointing easier.  A more general scheme, integrable with conference applications, will be made in T.128 (?). Closely linked to H.224 because it is defined to use that.�
�
�



5. Some more material.... {again, not updated since July 1995}





T.120


T.121


T.122


T.123


T.124


T.125


T.126


T.127


T.128�
T.120-series Recommendations


The target here is a very wide-ranging and open-ended scheme for organising multimedia transmission of all types of medium (telematics, file transfer, camera control.....) in a multipoint as well as a point-to-point environment.  Numbering is of course included, and all manner of terminal properties - location, number of microphones and who is sitting at them, auxiliary equipment, and so on; and means for a chairman to run a good meeting.  T.120 contains an explanation of the whole suite, and will (I hope) state the requirements for conformance to the suite.  We also hope the suite will become as well-known as H.320.  The relationship between the members of the suite are shown below.


When T.120 is used for videotelephony or videoconferencing on ISDN (etc.) an MLP and/or H-MLP logical channel is opened up within the H.221-framed signal going out onto the clear digital channel; the MLP rate can be 6400 bit/s (actually 5600 bit/s if encryption is being used), or one of a number of allowed higher values - the MLP is "eaten out of" what would otherwise be video in real-time audiovisual services.  However the T.120 protocol can equally be used in any digital pipe, so should be right for PSTN/Mobile multimedia, Broadband ISDN, LANs, the lot: T.123 explains how.


T.123 is based on Q.922, which can provide multiple channels and prioritise them, so it should be possible to get important (near-real--time control?) signals through the system quickly even when large files etc are being dealt with.


T.122/125 provides a transport service in a multipoint environment; it may be best to think of the multipoint communication service (MCS) as a cloud on which the higher layers of application in each terminal rest.... they need know nothing about H.221 or MCUs.  For its part the MCS knows nothing about  applications, but can organise shipment of anonymous packets to any other part of the cloud.


Above the MCS level things become much more complicated, because potentially many blocks have access to MCS  and yet are themselves interrelated.  Some of them are management  - they do not themselves generate a user-information bit-stream:


�symbol 183 \f "Symbol" \s 10 \h��	Generic Conference Control (T.124) deals with overall multipoint management, including the chairman and reservation functions.


�symbol 183 \f "Symbol" \s 10 \h��	Stream Control (T.128) is to manage the audio and video switching/mixing in an MCU, and also remote control of sources.


A real application is likely to involve software in the PC environment: operating system, libraries, windows, menus, and so on.  Standards in this area there may be (in fact the user will have incompatibility problems if not), but they are not likely to be set in the ITU or ETSI.  It is better to go for "openness" at this level, to encourage a wide range of applications-software writers to provide for different market sectors.  However, the question of APIs and, more generally, software interfaces, is a serious one for multimedia vendors and users - study now under way. See also MPEG/AVI and API below.�
�
T.126 and T.127


and more to come�
Applications Protocols 


This term refers to the variously-coded telematic "media" (that is, excluding ephemeral (real-time) audio and video, which are pumped directly into the H.221 frame).  T.126 covers "still images", both photographic/TV (JPEG encoding) and binary images (JBIG), and Group 3 fax, with provision also for "whiteboard" functions - telewriting, drag-and-drop, etc; there is also T.127 for file transfer, and no doubt there will be other media (Sound, Moving Images) to come in the future.  Note that these must interface not only to MCS but also to one or more of the management blocks, especially GCC.�
�
JPEG





�
Still-pictures (ISO/IEC IS 10918-1 "JPEG")


This ISO standard is a tool-kit - everything from really tiny pix to full page magazine format; RGB and YUV and whatever printers use; and a lot of other parameters and choices.  So it is possible to make two standard terminals which cannot receive each others' signals.


To cure this we need a "profile", a controlled parameter set which we can specify as standard in a particular circumstance - such as videoconferencing, multimedia desktop terminals, etc. Now T.126 (see above) contains such profiles.�
�
T.127 FTAM Eurofile�
Binary file transfer: needing only one layer above MCS (see T.125 above), we can find a harmonised single solution in T.127, since the controversial FTAM and Eurofile concern the full stack.�
�
DSM-CC�
Digital storage media - command and control (ISO/IEC 13818-n)


Another output in the MPEG area; seems to be single layer of protocol for remote control of such things as video playback and more sophisticated forms of information search and retrieval. DAVIC is playing the lead role in consensus-forming. Is there any reason why it could not ride on the T.125/123 stack?�
�
MHEG and AVI�
Upper layers


To deal with multimedia applications, in general you need some software to organise the “objects” and information flows; if confined to one installation a proprietary scheme could be used, but for distributed applications there is merit in transmitting the management stuff also: MHEG (ISO/IEC 13522) is one possibility, and ITU SG8 also has work on “AVI scriptware” which can sit on top of MHEG�
�
API


TAPI


PCI


CAPI�
Application Program Interfaces


A subject of considerable importance. If you have a “platform (such as a PC with ISDN and video/audio cards) on which applications can be mounted”, and this platform can do a whole lot of tricks (like setting up ISDN calls, or sending a good mix of audio, video and data), then the API defines how the apps. software can communicate with the platform. It is not a telecomms matter, so  different APIs can be in use at the two ends of a call.  And note that there can be APIs at nearly every level within the “stack”, so don’t be misled into thinking they are something unique.


The CAPI/PCI war has to do with call-control string-pulls only (for ISDN only?). TAPI was also originally largely call-control, and at one level of the stack.�
�
Q.939�
Call Control Recommendation Q.939 (ETS 300 267)


There are recommendations and ETSs describing the ISDN itself, but somebody has to say what the terminals must do on the D-channel to get the right kind of call established, despite the possible differences in equipment. 


What is mainly at issue here is (a) what your terminal should request in the D-channel SETUP message when you are originating a call; (b) what incoming SETUP messages your terminal should ALERT to (ring to let you know there is an incoming call).


Taking into account


�symbol 183 \f "Symbol" \s 10 \h��	four types of "bearer" - speech, 3.1 kHz audio,  unrestricted digital (UDI), and a new one called "UDI with tones and announcements" or "Udita" for short;


�symbol 183 \f "Symbol" \s 10 \h��	Udita will be standard for Euro-Videophones but nobody has it yet, and some networks in the world may never do so;


�symbol 183 \f "Symbol" \s 10 \h��	Euro-ISDN will accept two BCs, and preferred and a fallback, but it will be years before this is available all over Europe, and outside the region may be only one BC may be allowed; worse, if you sent two BCs and they bump into a one-BC network, it's your preferred value that gets lost!


�symbol 183 \f "Symbol" \s 10 \h��	Tones and announcements will be in PCM, so Udita from a µ-law region is liable to make nasty noises;


�symbol 183 \f "Symbol" \s 10 \h��	several "higher-layer compatibility" (HLC) codes - telephony, videotelephone, videoconference, additional channel, probably audiographic teleconference and others to come;


�symbol 183 \f "Symbol" \s 10 \h��	Euro-ISDN will accept two HLCs, but the problem with when and where theses will be available, and loss of the  preferred one, are similar to those for BC above; some current networks do not carry any HLC!


.........it will be a miracle if you get the call you want!


Do not underesti
