This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-1433.2National ISDN-2 BRI SolutionsThe guides in Section 3.2 use the capabilities of the National ISDN-2 Basic Rate Interface (BRI).This interface is very similar to the NI-1 BRI interface, but it has the following differentiatingcharacteristics:¥An NI-2 BRI can support up to eight B channel devices, while an NI-1 BRI supports only two.¥A single Directory Number (DN) may be used for multiple call types ( voice, circuit-data, andpacket-data ) by an ISDN subscriber with an integrated terminal.¥B channels may be used to originate packet-data calls as needed. This capability is known as"On-Demand B channel packet-data," as opposed to the "Semi-Permanent" connections requiredfor B channel packet-data under NI-1.¥Additional value of NI-2 BRI implementations results from work done to provide uniform featureoperation from the user’s perspective on the various switching systems.All of the solutions shown in Section 3.1 may also be implemented using NI-2 Basic Rate Interfaces.The following solutions are intended only to highlight new features of NI-2 BRIs.The solutions in Section 3.2 fit into the following groups:¥3.2.1Roll about videoconferencingVideo¥3.2.2X.25 back upOther¥3.2.3Packet mode screen sharing for many usersScreen sharing¥3.2.4Home officeWork at home

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-144

This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-1453.2.1Roll about videoconferencingAny conference room or office can become a videoconferencing site with "roll about" video systemsand basic rate ISDN. A company can equip many rooms at different geographic locations with ISDNbasic rate lines. The company buys a few small video conferencing systems, stored on carts that canbe rolled from room to room when needed. Then, simply by plugging in the unit to the phone jack,and electrical outlet, the room is equipped for videoconferencing.Configuration:

BRIVideo Conferencing SystemTerminal Adapter

Display

ControlPanel

Camera

NationalISDN - 2NetworkRoll-About SystemNT-1

BRIVideo Conferencing SystemTerminal Adapter

Display

ControlPanel

Roll-About SystemNT-1SpeakerSpeakerHow It Works:Users wanting to set up a video conference simply call from the control panel, or dial from the TA.The systems may have ISDN capabilities built in, or may use external TAs. The conferencingsystems in this example use two simultaneous circuit-data calls for a 128 (112) video call. Inversemultiplexing is built in. Generally for 128 systems, video and audio are carried over the samechannel, multiplexed by the conferencing system. In some products, voice is carried on one channel(as a voice call) and video-only on a second channel as a circuit data call.

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-146Obtain Equipment with TheseCapabilitiesVideo Conferencing System¥Camera, display, and video codec compatible withfar end. Coding standards are H series.¥Speaker and microphone (or handset)¥Audio/Video interface to TA - dual 56/64 ports(V.35 or RS-449).¥Optional control panel interface to TA for dialing(e.g., RS-366)Terminal Adapter¥B channel capabilities:-Simultaneous circuit-data calling on two Bchannels.-With NI-2, support for one Directory Number(DN) and Service Profile ID (SPID) will beneeded.¥Physical interfaces:-Dual ports to Video Conferencing Terminal(e.g., RS-449, or V.35 ).-RJ-45 connector to NT-1, or integrated NT-1.Request These Capabilities FromISDN Service ProviderNetwork Interface to Terminal AdapterNetwork Services Required:¥One BRI. (2B)¥Two B channels for circuit-data calls, with a singlecircuit-data DN and SPID.¥Circuit-Data Features:-None required.Subscription or Ordering Information:¥One BRI. (2B)¥Two B channels for circuit-data calls, with acircuit-data DN and SPID.¥Circuit-Data Features:-None required.¥Subscription or Ordering Information:-This interface is configured for twosimultaneous circuit-data calls (NIIG 14).Other NIIGs which have this functionalityinclude 15, 17, 24, 25, and 27.-Parameter Groups for Circuit-Data Features:None required.Technical Notes¥The H Series standards describe all aspects ofvideoconferencing. Principal standards are H.261for Video coding, which supports a separate 16Kbps channel for Audio that is coded in accordancewith G.728 H.221 for multiplexing; and H.321 forsystem aspects.¥See Section 5.1.5 for Lower Layer Compatibility(LLC-IE) and Higher Layer Compatibility (HLC-IE) Information Element values for H seriesvideoconferencing.¥Optionally, voice calling can be added, so that callscan be made to and from regular voice telephones.In this case, alternate voice or circuit data on bothB channels, with a single "voice or circuit-data"DN and SPID will work. The TA will now have ,as an additional feature, a phone jack and supportfor voice calls on one B channel.¥For details on subscription and orderinginformation using NIUF ISDN Interface Groups(NIIGs) and NIUF ISDN Parameter Groups(NIPGs), see Section 5.1.11.¥For detailed Signaling Flow Diagrams for thisapplication, see Sections 5.2.1.5 (Circuit-Data CallSetup) and 5.2.1.6 (Voice & Circuit-Data CallClearing).

This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-1473.2.2X.25 back upA company uses X.25 for transferring processing information between hosts. Coincidentally, thecompany is adding ISDN for videoconferencing. The single BRI line can double as a redundant pathfor the current X.25 facility, while predominantly supporting videoconferencing.Configuration:

Video Conferencing SystemTerminal Adapter

NT-1X.25BRI

ValueAdded Network

NationalISDN - 2Network

Terminal Adapter

HostHow It Works:One Terminal Adapter has ports to the host for X.25 traffic. The second attaches to the conferencingsystem. The BRI is shared by the two terminal adapters, and configured with on-demand B channelpacket-data on one B channel and circuit-data calling on both. When a videoconference takes place,both B channels are used to carry the signal at 128 (112) kbps. When the host needs to place an X.25call, the videoconferencing system can only operate at 64/56 kbps, but this is expected to happen onlyin emergencies, since the X.25 facility is a back up.

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-148Obtain Equipment with TheseCapabilitiesHost¥Applications, compatible with communicationssoftware using X.25, and far end.¥One or more X.25 ports.¥Features for distributing traffic over the availablelines, based on line failures, and time of day.Terminal Adapter for Host¥B channel capabilities:-Packet-data calling on one B channel (ondemand).-If using NI-2, one Directory Number (DN) andSPID will be needed.-Support for the packet-data features listedunder "Network Interface to TerminalAdapters".¥Physical interfaces:-Serial connection to Host (e.g., RS-232, RS-449,or V.35 ).-RJ-45 connector to NT-1, or integrated NT-1.Video Conferencing System¥Camera, display, and video codec compatible withfar end. Coding standards are H series.¥Speaker and microphone (or handset)¥Audio/Video interface to TA - dual 56/64 ports(V.35 or RS-449).¥Optional control panel interface to TA for dialing(e.g., RS-366)Terminal Adapter for Video ConferencingSystem¥B channel capabilities:-Simultaneous circuit-data calling on two Bchannels.-If using NI-2, one Directory Number (DN) andService Profile ID (SPID) will be needed.¥Physical interfaces:-Analog phone jack.-Serial connection to Videoconferencing System(e.g., dual V.35 ).-RJ-45 connector to NT-1, or integrated NT-1.Request These Capabilities FromISDN Service ProviderNetwork Interface to ISDN TerminalAdapterNetwork Services Required:¥One BRI. (2B)¥Two terminals, two DNs and SPIDs.¥For Videoconferencing (First DN), circuit-datacalling on two B channels.¥For Host, on-demand B-channel packet-data onone B channel.¥Circuit-Data Features:-None required.¥Packet-Data Features:-Switched Virtual Call Service-Logical Channels: At Least 1 Two-Way LC.-Throughput Class : 19.2 Kbps.-Maximum User Data Field: 256 Octets.-Packet Window Size: 2.-Fast Select (Unrestricted) & Fast SelectAcceptance.-Optional Network User Identification (NUI)Codes.-RPOA Selection.-Throughput Class Negotiation.-Flow Control Parameter Negotiation.Subscription or Ordering Information:¥This interface is configured for alternate on-demand B channel packet-data and circuit-data.NIIGs which have this functionality are undefined.¥Parameter Groups for Circuit-Data Features:-None required.¥Parameter Groups for Packet-Data Features:-NIPG 9 - Basic B Channel Packet-Data.

This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-149Technical Notes¥For details on subscription and orderinginformation using NIUF ISDN Interface Groups(NIIGs) and NIUF ISDN Parameter Groups(NIPG), see Section 5.1.11.¥For detailed Signaling Flow Diagrams for thisapplication, see Sections 5.2.1.5 (Circuit-Data CallSetup), and 5.2.1.6 (Voice & Circuit-Data CallClearing), 5.2.2.1 and 5.2.2.2 (On Demand Packet-Data Call Setup & Clearing)

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-150

This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-1513.2.3Packet-mode screen sharing for manyusersISDN can be used by a group of people to view and edit the same data files at speeds up to 9.6 kbpswhile conversing. Each person requires only one B channel ISDN line. Network-based voiceconferencing is used to support the voice conference. The data conference is provided by softwarerunning in one of the personal computers, which is designated the conference controller. Theconference controller software receives the changes to the file made at the other personal computersand ensures that the data files on the others are updated appropriately. This application usespacket-data on the D channel for the conference participants at lower performance than circuit-dataapproaches.Configuration: (

1,2,3, 4, 5)PersonalComputer

NationalISDN - 2 NetworkConference ParticipantsBRIBRI

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-152Obtain Equipment with TheseCapabilitiesPersonal Computer with ISDN Adapter -Participant¥Application software compatible withcommunication software and far end.¥If using NI-2, a DN may be shared between thevoice and packet-data calling.˚¥B channel capabilities:-Voice calling on a single B channel.¥D channel capabilities:-Packet-data on the D channel.-Packet Assembler & Disassembler (PAD)function, supporting X.3, X.28, and X.29. (Asrequired by Communications Software).-Support for the packet-data features listedunder "Network Interface to Participants".¥Physical interfaces:-Analog phone jack.-RJ-45 connector to NT-1, or integrated NT-1.Personal Computer connected to ISDNPhone or Terminal Adapter¥Application software compatible withcommunications software and far end.¥Serial connection to ISDN Phone or TerminalAdapter (e.g., RS-232, RS-449, V.35).ISDN Phone or Terminal Adapter¥If using NI-2, a DN may be shared between thevoice and packet-data calling.˚¥B channel capabilities:-Voice calling on a single B channel.¥D channel capabilities:-Packet-data on the D channel.-Packet Assembler & Disassembler (PAD)function, supporting X.3, X.28, and X.29.-Support for the packet-data features listedunder "Network Interface to Participants".¥Physical interfaces:-Analog phone jack. (Terminal Adapter only)-Serial connection to Personal Computer (e.g.,RS-232, RS-449, or V.35 ).-RJ-45 connector to NT-1, or integrated NT-1.Personal Computer with ISDN Adapter -Controller only¥Application software for data conferencing,compatible with communication software forremote personal computers. The software shouldsupport at least three other conferenceparticipants. The software should clear allparticipants when the controller hangs up.¥If using NI-2, a DN may be shared between thevoice and packet-data calling.˚¥B channel capabilities:-Simultaneous voice and packet-data calling.-Packet Assembler & Disassembler (PAD)function, supporting X.3, X.28, and X.29. (Asrequired by Communications Software).-Support for the voice features listed under"Network Interface to Controller".-Support for the packet-data features listedunder "Network Interface to Controller".¥Physical interfaces:-Analog phone jack.-RJ-45 connector to NT-1, or integrated NT-1.Request These Capabilities FromISDN Service ProviderNetwork Interface to ControllerNetwork Services Required:¥One BRI. (2B)¥One B channel for voice calls, with voice DN andSPID.¥One B channel for packet-data calls, which mayshare the voice DN and SPID.¥Voice Features:-Flexible Calling (including 6-Way Conferencecalling, Hold, Transfer, and Drop).

This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-153¥Packet-Data Features:-Logical Channels: At Least 3 Two-Way LCs.-Throughput Class : 9600 bps.-Maximum User Data Field: 256 Octets.-Packet Window Size: 2.-Throughput Class Negotiation. See TechnicalNote.-Flow Control Parameter Negotiation. SeeTechnical Note.Subscription or Ordering Information:¥This interface is configured for voice calls (NIIG 2).Other NIIGs do not support this on-demandpacket functionality. Note that the interfaceshould also support incoming packet-data calls onthe B channel. This capability is not currentlyspecified in the NIIGs.¥Parameter Groups for Voice Features:-NIPG 3 - Flexible Calling for Voice.-A la Carte: Six Party Conference Calling¥Parameter Groups for Packet-Data Features:-NIPG 9 - Basic B channel packet features.Select number of Logical Channels.-A la carte: Multiline Hunt Group.Network Interfaces to ParticipantsNetwork Services Required:¥One BRI. (1B+D)¥One B channel for voice calls, with voice DN andSPID.¥Packet-data on the D channel, which may sharethe voice DN and SPID.¥Voice Features:-None required.¥Packet-Data Features:-Logical Channels: At Least 1 Two-Way LC.-Throughput Class : 9600 bps.-Maximum User Data Field: 128 Octets.-Packet Window Size: 2.-Throughput Class Negotiation. See TechnicalNote.-Flow Control Parameter Negotiation. SeeTechnical Note.Subscription or Ordering Information:¥This interface is configured for simultaneous voicecalls and packet-data on the D channel (NIIG 6).Other NIIGs which have this functionality include8, 20-23, 25, 27, and 28.¥Parameter Groups for Voice Features:-None required.¥Parameter Groups for Packet-Data Features:-NIPG 7 - Basic D Channel Packet-Data. Inaddition request Flow Control ParameterNegotiation (window size and packet size), andThroughput Class Negotiation.Technical Notes¥Note that the number of participants which can besupported at a Default Throughput Class of 9.6kbps each by a controller with B channel packet-data capability varies with the application. Unlikecircuit-data, no guaranteed bandwidth is tied upfor each user. For some applications, e.g. withbursty traffic, as many as ten participants may besupported over a single B channel using packet-data.¥In many cases the packet-data configuration of theparticipants will not be the same. As a result, thelikelihood of packet-data call completion will behigher if the communications server and itspacket-data DN also support Throughput ClassNegotiation & Flow Control ParameterNegotiation.¥Although this solution shows the controller usingan On-Demand B channel packet connection, thesame functionality could be provided with a Semi-Permanent B channel connection. Thisconfiguration could use NIIG 13, 18, 23, or 28.¥For details on subscription and orderinginformation using NIUF ISDN Interface Groups(NIIG) and NIUF Parameter Groups (NIPG) , seeSection 5.1.11.¥For detailed Signaling Flow Diagrams for thisapplication, see Sections 5.2.1.4 (Voice Call Setup),5.2.1.5 (Circuit-data Call Setup), and 5.2.1.6 (Voice& Circuit-data Call Clearing), and 5.2.2.1 and5.2.2.2 (On-Demand Packet-Data Call Setup &Clearing) .

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-154

This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-1553.2.4Home OfficePeople who run small businesses from home offices have a wide variety of telecommunications needs.The flexibility of ISDN allows these people to subscribe to many advanced services at relatively lowcost. The configuration shown below assumes the home office includes a personal computer with anISDN adapter, an ISDN phone, and a Group III fax machine. Note that the ISDN phone issubscribed to Electronic Key Telecommunications Service (EKTS) so that calls to the home phonenumber may be answered in the office with the ISDN phone.Configuration: (1, 2, 3,

4, 5)NationalISDN - 2 NetworkISDNPhoneBRI

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-156Obtain Equipment with TheseCapabilitiesPersonal Computer with ISDN Adapter¥Application software compatible withcommunication software and far end, forcommunications with clients, etc.¥ISDN adapter must be compatible with Group 3facsimile signaling for cut through to fax machine.¥On board modem for use over ISDN voice calls, forcommunications with clients, etc.¥B channel capabilities:-Simultaneous voice and circuit-data calling.-Simultaneous circuit-data calling on two Bchannels.-Optionally combine two 64 kbps signals to/fromthe BRI into 128 kbps signal in a way that iscompatible with far end (BONDING, H.221).-Support rate adaptation for rates lower than 64kbps. For example, asynchronouscommunications may be rate adapted usingV.120.¥Physical interfaces:-Analog phone jack for fax machine.-RJ-45 connector to NT-1, or integrated NT-1with passive bus support for 3 terminalsISDN Phone¥B channel capabilities:-Voice calling on a single B channel.-Support for the voice features listed under"Network Interface to ISDN Phone".¥Physical interfaces:-RJ-45 connector to NT-1, or integrated NT-1with passive bus support for 3 terminals.ISDN Terminal Adapter¥B channel capabilities:-Voice calling on a single B channel.¥Physical interfaces:-Analog phone jack for home phones andanswering machine..-Serial connection to Personal Computer (e.g.,RS-232, RS-449, or V.35 ).-RJ-45 connector to NT-1, or integrated NT-1with passive bus support for 3 terminals

This information is subject to change without notice.See Notice of Disclaimer on Title Page.3-157Request These Capabilities FromISDN Service ProviderNetwork Interface for Home OfficeNetwork Services Required:¥One BRI. (2B)¥Three terminals, Three DNs and SPIDs.¥Personal computer (one DN), uses two B channels,with alternate voice and circuit-data on one Bchannel and circuit-data on one B channel.¥ISDN Phone (second DN), uses one B channel,with voice.¥Terminal Adapter (third DN) uses voice calling ona single B channel.¥Two B channels for alternate voice and circuit-data, with alternate voice and circuit-data DNsand SPIDs.¥Voice Features:-Electronic Key Telecommunications Service(EKTS) for ISDN phone.- Call forwarding - interface busy, no answer forforwarding calls to answering machine.¥Circuit-Data Features:-None required.Subscription or Ordering Information:¥This interface is configured for two simultaneousalternate voice and circuit-data calls (NIIG 17).The only other NIIG with this functionality is 27.Note three terminals, and use of DNs for each.¥Parameter Groups for Voice Features:-NIPG 4 - Basic EKTS for Voice for ISDNPhone.-NIPG 2 - Advanced call forwarding featuresfor voice.¥Parameter Groups for Circuit-Data Features:-None required.Technical Notes¥The Lower Layer Compatibility InformationElement (LLC-IE) can communicate rate-adaptation details end-to-end. For details onV.120 rate adaptation, and the use of the LLCInformation Element for circuit-data calls, seeSections 5.1.4 and 5.1.5.¥For details on subscription and orderinginformation using NIUF ISDN Interface Groups(NIIG) and NIUF Parameter Groups (NIPG) , seeSection 5.1.11.¥For detailed Signaling Flow Diagrams for thisapplication, see Sections 5.2.1.4 (Voice Call Setup),5.2.1.5 (Circuit-data Call Setup) and 5.2.1.6 (Voice& Circuit-data Call Clearing).

This information is subject to change without noticeSee Notice of Disclaimer on Title Page3-158