This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-325.2NationalISDNSignalingDiagramsThis Section provides additional information for practitioners who wish to implementsolutions involving National ISDN. Section 5.2.1 presents the BRI signaling flowdiagrams for NI-1 and Section 5.2.2 presents the PRI signaling flow diagrams for NI-2.These flow diagrams are cited under the "technical notes" of each guide in Section 3.5.2.1National ISDN-1 BRI Signaling Flow DiagramsThis section provides examples of the ISDN Layer 2 and Layer 3 message flows required torealize the applications described in Section 3.1, National ISDN-1 BRI Solutions. TheLayer 2 signaling used here is Q.921 LAPD signaling for circuit-mode and D Channelpacket-mode calls, and X.25 LAPB signaling for B Channel packet-mode calls. The Layer3 signaling used here is Q.931 signaling for circuit-mode calls and X.25 Packet LayerProtocol (PLP) signaling for packet-mode calls.For Layer 2 signaling, Voice and CMD terminals support either Dynamic or Fixed TEIsfor correct operation in National ISDN-1. D Channel PMD terminals need to support FixedTEIs for correct operation in National ISDN-1. B Channel PMD terminals do not need tosupport either Dynamic or Fixed TEIs for correct operation in National ISDN-1, since TEIsare not needed for the National ISDN-1 version of B Channel PMD. 1For Layer 3 signaling, D Channel and B Channel PMD terminals do not need to supportTerminal Initialization procedures for correct operation in National ISDN-1. Instead, DChannel PMD terminals are required to support "Test Call" procedures in National ISDN-1. B Channel PMD terminals are not required to support "Test Call" procedures inNational ISDN-1. These "Test Call" procedures from D Channel PMD calls are similar tothe Terminal Initialization procedures for circuit-mode calls. These "Test Call"procedures use X.25 PLP signaling and are performed at X.25 Layer 3 before the terminalsets up its first packet-mode call on a new Layer 2 data link.Each Voice, CMD and PMD Signaling Flow Diagram given in subsections 5.2.1.4 through5.2.1.10 typically involves Layer 2 data link setup and Layer 3 Terminal Initialization orTest Call procedures, which are shown in subsections 5.2.1.1 through 5.2.1.3. For example,if a terminal in a given Flow was "inactive" (not ready to place or receive calls), it would

1 The National ISDN-1 version of B Channel PMD is "Semi-Permanent B Channel," which does notrequire a TEI. The additional National ISDN-2 version of B Channel PMD will be "On-Demand BChannel," which will require either a Dynamic or a Fixed TEI.

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-33have to go through data link setup and Terminal Initialization or Test Calls to make itself"active" (ready to place or receive calls).WARNING: See the pertinent signaling standards for complete flow and interworkingdetails, and abbreviated terms.5.2.1.1Data Link Setup & Terminal Initialization for Voice & Circuit-DataTerminals(Circuit-mode protocols at Layer 2 and Layer 3, Using Dynamic TEIAssignment)

User Terminal

ISDN SwitchSetup Call Control SignalingData Link over the D channelSABME Frame (SAPI = 0, TEI = "x")

Network Confirms SignalingData Link SetupUA Frame (SAPI = 0, TEI = "x")

Layer 2 Link Establishment

Layer 3 EstablishmentRequest TerminalInitialization

Network Confirms TerminalInitialization

INFO Message-Call Reference InformationElement = Null Call Reference-Service Profile InformationElement = User Entered SPIDINFO Message-Call Reference InformationElement = Null Call Reference-Endpoint Identifier includes UserService Identifier (USID) andTerminal Identifier (TID)Request for Dynamic TEIassignmentUI Frame - Identity Request(SAPI = 63, TEI = 127, Ri = "y", Ai = 127))

Network Assigns TEI "x" inRange 64 - 126UI Frame - Identity Assigned(SAPI = 63, TEI = 127, Ri = "y", Ai = "x"))

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-345.2.1.2Data Link Setup & Test Call Procedure for D Channel Packet-DataTerminals(Packet-mode protocols at Layer 2 and Layer 3, Using Fixed TEIAssignment)

User Terminal

ISDN SwitchSetup Packet Data Link overthe D channel(Terminal uses Fixed TEI "x")SABME Frame (SAPI = 16, TEI = "x")

Network Confirms PacketData Link SetupUA Frame (SAPI = 16, TEI = "x")

Layer 2 Link Establishment

Layer 3 EstablishmentAll Subsequent X.25 Communication usesInformation (I) Frames at Layer 2 (SAPI = 16, TEI = "x")

Terminal Initiates Call to Itselfwith its DN (DN 2) as bothCalling and Called Address:NXX-XXXX (7 Digit Format)

Call Request Packet, LC = 1Calling & Called Address = DN 2CUG Selection Facility = "q"

Clear Indication Packet, LC = 1Network Associates DN with TEI,Clears Initial Call

Clear Confirmation Packet, LC = 1Terminal Confirms Clearing ofInitial Call

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-355.2.1.3Data Link Setup for B Channel Packet-Data Terminals(Packet-mode protocols at Layer 2, No TEI Assignment)

User Terminal

ISDN SwitchSetup Packet Data Link overthe semi-permanent BchannelSABM Frame(Address = 10000000, P bit = 1)

Network Confirms PacketData Link SetupUA Frame(Address = 10000000, P bit = 1)

Layer 2 Link EstablishmentAll Subsequent X.25 Communication usesInformation (I) Frames at Layer 2

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-365.2.1.4Voice Call Setup for B Channel Voice TerminalsSignaling Flow Diagram: B Channel Voice Call Setup

ISDN NetworkCalling User InterfaceCalled User InterfaceVoice Call (TEI 1, DN 1):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCall Reference (CR) = 1, Bearer Capability (BC) = Speech,Channel ID (CHID) = Any B ChannelCR = 11, CHID = B1 ExclusiveCR = 11, BC = Speech, CHID = B1 Exclusive,Signal = Alerting On, Pattern 0,Calling Party Number = DN 1,Called Party Number = DN 4CR = 1CR = 11

ALERTINGCR = 1, Signal = Audible Ringing Tone OnCR = 11

CONNECTCR = 1, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 11, Signal = Alerting Off

CONNECT ACKNOWLEDGECR = 1<< Inband Voice Communication over B Channel Connection >>Voice Call (TEI 4, DN 4):Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.Alerting messageand Signal info.inConnect messageare not includedwhen the AlertingMessage isomitted by theCalled Party.

SETUP ACKNOWLEDGECR = 1, CHID = B1 Exclusive, Progress Indicator (PI) = #8 (Inband pattern now available), Signal = Dial tone on

INFORMATIONCR = 1, Keypad = First Digit of DN 4INFORMATIONCR = 1, Signal = Tones Off

The SETUP messageis not sent at thecalled interfaceuntil after theCALL PROCEEDINGmessage has beensent at the callingInterface.All other messagesshown in thisdiagram are correctlysynchronized.

INFORMATIONCR = 1, Keypad = Second Digit of DN 4

INFORMATIONCR = 1, Keypad = Last Digit of DN 4

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-375.2.1.5Circuit-Data Call Setup for B Channel Circuit-Data TerminalsSignaling Flow Diagram: B Channel CMD Call Setup

ISDN NetworkCalling User InterfaceCalled User InterfaceCMD Call (TEI 2, DN 2):CMD Call (TEI 5, DN 5):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCR = 2, BC = 64 kbps, UDICHID = Any B Channel,Called Party Number = DN 5CR = 12, CHID = B2 ExclusiveCR = 12, BC = 64 kbps, UDI,CHID = B2 Exclusive,Signal = Alerting On, Pattern 0,Calling Party Number = DN 2,Called Party Number = DN 5CR = 2, CHID = B2 ExclusiveCR = 12

ALERTINGCR = 2, Signal =Audible Ringing Tone OnCR = 12

CONNECTCR = 2, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 12, Signal = Alerting Off

CONNECT ACKNOWLEDGECR = 2<< Inband 64kbps CMD Communication over B Channel Connection >>Alerting messageand Signal info. inConnect messageare not includedwhen the AlertingMessage isomitted by theCalled Party.Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-385.2.1.6Voice and Circuit-Data Call Clearing for B Channel Voice &Circuit-Data TerminalsSignaling Flow Diagram: Voice and CMD Call Clearing

ISDN NetworkCalling User InterfaceCalled User InterfaceVoice Call (TEI 1, DN 1):

DISCONNECT

RELEASECR = 1, Cause = "Normal Clearing"CR = 1

RELEASE COMPLETECR = 1Voice Call (TEI 4, DN 4):

RELEASECR = 11, Cause = "Normal Clearing"CR = 11

RELEASE COMPLETECR = 11CMD Call (TEI 2, DN 2):

RELEASECR = 2, Cause = "Normal Clearing"CR = 2

RELEASE COMPLETECR = 2CMD Call (TEI 5, DN 5):

RELEASECR = 12, Cause = "Normal Clearing"CR = 12

RELEASE COMPLETECR = 12

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-395.2.1.7Packet-Data Call Setup and Clearing for D Channel Packet-DataTerminalsSignaling Flow Diagram: D Channel PMD Call Setup & Clearing

ISDN NetworkCalling User InterfaceCalled User InterfacePMD Call (TEI 3, DN 3):PMD Call (TEI 6, DN 6):

CALL REQUESTINCOMING CALL

CALL ACCEPTEDLogical Channel Number (LCN) = 1,Calling Party Address = DN 3,Called Party Address = DN 6LCN = 1,Calling Party Address = DN 3,Called Party Address = DN 6LCN = 1

CALL CONNECTEDLCN = 1

DATALCN = 1

LCN = 1

DATA

DATALCN = 1DATALCN = 1

CLEAR REQUESTLCN = 1, Cause = DTE Originated

CLEAR INDICATION

CLEAR CONFIRMATIONLCN = 1CLEAR CONFIRMATIONLCN = 1<< OngoingData TransferOver X.25Connection >>LCN = 1, Cause = DTE Originated(Note: The signalingflow for a B ChannelPMD call is identicalto this one, with theexception thatSemi-PermanentB Channels are usedto identify terminalsinstead ofD Channel TEIs.)

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-405.2.1.8Packet-Data Fast Select Setup and Clearing for D Channel Packet-Data TerminalsSignaling Flow Diagram: D Channel PMD Fast Select Setup & Clearing

ISDN NetworkCalling User InterfaceCalled User InterfacePMD Call (TEI 3, DN 3):PMD Call (TEI 6, DN 6):

CALL REQUESTINCOMING CALLLogical Channel Number (LCN) = 1,Calling Party Address = DN 3,Called Party Address = DN 6,Fast Select = Restriction on Response,Call User Data (Up to 128 Octets)LCN = 1,Calling Party Address = DN 3,Called Party Address = DN 6,Fast Select = Restriction on Response,Call User Data (Up to 128 Octets)

CLEAR REQUESTLCN = 1, Cause = DTE Originated,Clear User Data (Up to 128 Octets)

CLEAR INDICATION

CLEAR CONFIRMATIONLCN = 1CLEAR CONFIRMATIONLCN = 1LCN = 1, Cause = DTE Originated,Clear User Data (Up to 128 Octets)(Note: The signalingflow for a B ChannelPMD Fast Selectcall is identicalto this one, with theexception thatSemi-PermanentB Channels are usedto identify terminalsinstead ofD Channel TEIs.)

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-415.2.1.9 Voice Conference Setup & Clearing for B Channel Voice TerminalsSignaling Flow Diagram: Voice Conference Setup

SETUP

CALL PROCEEDINGCR = 1, BC = Speech, CHID = Any BCR = 1

ALERTINGCR = 1, Signal = Audible Ringing Tone On

CONNECTCR = 1, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 1

HOLD

HOLD ACKNOWLEDGECR = 1CR = 1

SETUPCR =2, BC = Speech, CHID = Any B

CALL PROCEEDINGCR = 2

ALERTINGCR = 2, Signal = Audible Ringing Tone On

CONNECTCR = 2, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 2

SETUP ACKNOWLEDGECR = 1, CHID = B1 Exclusive, PI = #8,Signal = Dial tone onCall 2: Controller -> Participant 2Call 1: Controller -> Participant 1

Network ActionsNetwork ActionsController ProvidesFirst Participant’sNumberNetwork ConfirmsReceipt of Number &Routes Call ToSecond ParticipantNetwork AppliesPower Ringing toParticipant’s LineParticipant Answers,& Network ConnectsController To FirstParticipantController Initiates Callto Second ParticipantNetwork AutomaticallyPuts Conference OnHold (ConsultationHold Is Assigned)Network AppliesPower Ringing toParticipant’s LineParticipant Answers,& Network ConnectsController To SecondParticipantCR = 1, Feature Activator (FA) = 6-Port ConferenceCR = 1, Feature Indicator (FI) = 6-Port Conference,Status: Active

INFORMATIONCR = 1, Keypad = First Digit of DN 1INFORMATIONCR = 1, Signal = Tones Off

INFORMATIONCR = 1, Keypad = Remaining Digits of DN 1INFORMATION

INFORMATIONController Invokes6-Port Conference(Conference ID =CR1)Network PromptsController ForFirst Participant’sNumberNetwork ConfirmsInvocation ofConferenceController GoesOff-Hook at Phone

SETUP ACKNOWLEDGECR = 2, CHID = B1 Exclusive, PI = #8,Signal = Dial tone on

INFORMATIONCR = 2, Keypad = First Digit of DN 4INFORMATIONCR = 2, Signal = Tones Off

INFORMATIONCR = 2, Keypad = Remaining Digits of DN 4Controller ProvidesSecond Participant’sNumberNetwork PromptsController ForSecond Participant’sNumber

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-42Signaling Flow Diagram: Voice Conference Setup (cont’d.)

HOLD

HOLD ACKNOWLEDGECR = 1CR = 1

RETRIEVE

RETRIEVE ACKNOWLEDGECR = 1, CHID = Any B ChannelCR = 1, CHID = B1 Exclusive

SETUPCR =2, BC = Speech, CHID = Any BCall 2: Controller -> Participant 2

RELEASE

RELEASE COMPLETECR = 2CR = 2, Cause = Normal clearingNetwork ActionsController Initiates Callto Third ParticipantNetwork AutomaticallyPuts Conference OnHold (ConsultationHold Is Assigned)Controller RetrievesConference From Hold;Third ParticipantIs Bridged Onto TheConferenceNetwork RemovesCall ReferenceAssociated WithThird Participant

Network ActionsCall 3: Controller -> Participant 3

SETUP ACKNOWLEDGECR = 2, CHID = B1 Exclusive, PI = #8,Signal = Dial tone on

CONNECTCR = 2, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 2Participant Answers,& Network ConnectsController To ThirdParticipant

RELEASE COMPLETECR = 2CR = 2, Cause = Normal clearingNetwork RemovesCall ReferenceAssociated WithSecond Participant

ALERTINGCR = 2, Signal = Audible Ringing Tone OnNetwork AppliesPower Ringing toParticipant’s LineCall 3: Controller -> Participant 3Network Actions

CALL PROCEEDINGCR = 2

INFORMATIONCR = 2, Keypad = First Digit of DN 7INFORMATIONCR = 2, Signal = Tones Off

INFORMATIONCR = 2, Keypad = Remaining Digits of DN 7

RETRIEVE ACKNOWLEDGECR = 1, CHID = Any B ChannelCR = 1, CHID = B1 ExclusiveController RetrievesConference From Hold;Second ParticipantIs Bridged Onto TheConferenceNetwork ConfirmsReceipt of Number &Routes Call ToThird ParticipantController ProvidesThird Participant’sNumberNetwork PromptsController ForThird Participant’sNumber

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-43Signaling Flow Diagram: Voice Conference Clearing

Drops: Controller -> NetworkNetwork Actions

INFORMATIONCR =1, FA = Drop Last CallController Drops3rd Participant FromConference;Network Clears Callto 3rd Participant

DISCONNECTRELEASECR = 1, FI = Conference,Status: IdleController ClearsConference byDisconnectingFrom ConferenceRELEASE COMPLETECR = 1

Network ReleasesConference Facilities,Notifies Controller &Clears Controller;Network Clears Callsto All Participants

CR = 1, Cause = Normal clearing

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-445.2.1.10 Circuit-Data Conference Setup for B Channel Circuit-DataTerminals Using Multiline Hunt Group (MLHG)Signaling Flow Diagram: CMD Call 1 Setup

ISDN NetworkCalling User InterfaceCalled User InterfaceCMD Call (TEI 11, DN 11):CMD Call (TEI 21, DN 20, EID 21):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCR = 1, BC = 64 kbps UDI,CHID = Any B Channel,Called Party Number = DN 20CR = 11, CHID = B1 ExclusiveCR = 11, BC = 64 kbps UDI,CHID = B1 Exclusive,Signal = Alerting On, Pattern 0,Calling Party Number = DN 11,Called Party Number = DN 20,Endpoint Identifier = EID 21CR = 1, CHID = B2 ExclusiveCR = 11

ALERTINGCR = 1, Signal =Audible Ringing Tone OnCR = 11

CONNECTCR = 1, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 11, Signal = Alerting Off

CONNECT ACKNOWLEDGECR = 1Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.Alerting messageand Signal info. inConnect messageare not includedwhen the AlertingMessage isomitted by theCalled Party.MLHG for DN 20Selects FirstHunt-Terminal OnFirst InterfaceAssociatedWith SPID 21;Offers Call OnChannel B1, &Includes EID 21In Message toSelect First PortOn DataConference Bridge

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-45Signaling Flow Diagram: CMD Call 2 Setup

ISDN NetworkCalling User InterfaceCalled User InterfaceCMD Call (TEI 2, DN 2):CMD Call (TEI 22, DN 20, EID 22):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCR = 1, BC = 64 kbps UDI,CHID = Any B Channel,Called Party Number = DN 20CR = 12, CHID = B2 ExclusiveCR = 12, BC = 64 kbps UDI,CHID = B2 Exclusive,Signal = Alerting On, Pattern 0,Calling Party Number = DN 2,Called Party Number = DN 20,Endpoint Identifier = EID 22CR = 1, CHID = B2 ExclusiveCR = 12

ALERTINGCR = 1, Signal =Audible Ringing Tone OnCR = 12

CONNECTCR = 1, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 12, Signal = Alerting Off

CONNECT ACKNOWLEDGECR = 1Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.Alerting messageand Signal info. inConnect messageare not includedwhen the AlertingMessage isomitted by theCalled Party.MLHG for DN 20Selects SecondHunt-Terminal OnFirst InterfaceAssociatedWith SPID 22;Offers Call OnChannel B2, &Includes EID 22In Message toSelect Second PortOn DataConference Bridge

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-46Signaling Flow Diagram: CMD Call 3 Setup

ISDN NetworkCalling User InterfaceCalled User InterfaceCMD Call (TEI 5, DN 5):CMD Call (TEI 23, DN 20, EID 23):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCR = 1, BC = 64 kbps UDI,CHID = Any B Channel,Called Party Number = DN 20CR = 13, CHID = B1 ExclusiveCR = 13, BC = 64 kbps UDI,CHID = B1 Exclusive,Signal = Alerting On, Pattern 0,Calling Party Number = DN 5,Called Party Number = DN 20,Endpoint Identifier = EID 23CR = 1, CHID = B2 ExclusiveCR = 13

ALERTINGCR = 1, Signal =Audible Ringing Tone OnCR = 13

CONNECTCR = 1, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 13, Signal = Alerting Off

CONNECT ACKNOWLEDGECR = 1Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.Alerting messageand Signal info. inConnect messageare not includedwhen the AlertingMessage isomitted by theCalled Party.MLHG for DN 20Selects ThirdHunt-Terminal OnSecond InterfaceAssociatedWith SPID 23;Offers Call OnChannel B1, &Includes EID 23In Message toSelect Third PortOn DataConference Bridge

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-47Signaling Flow Diagram: CMD Call 4 Setup

ISDN NetworkCalling User InterfaceCalled User InterfaceCMD Call (TEI 8, DN 8):CMD Call (TEI 24, DN 20, EID 24):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCR = 1, BC = 64 kbps UDI,CHID = Any B Channel,Called Party Number = DN 20CR = 14, CHID = B2 ExclusiveCR = 14, BC = 64 kbps UDI,CHID = B2 Exclusive,Signal = Alerting On, Pattern 0,Calling Party Number = DN 8,Called Party Number = DN 20,Endpoint Identifier = EID 24CR = 1, CHID = B2 ExclusiveCR = 14

ALERTINGCR = 1, Signal =Audible Ringing Tone OnCR = 14

CONNECTCR = 1, Signal = Tones Off

CONNECT ACKNOWLEDGECR = 14, Signal = Alerting Off

CONNECT ACKNOWLEDGECR = 1Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.Alerting messageand Signal info. inConnect messageare not includedwhen the AlertingMessage isomitted by theCalled Party.MLHG for DN 20Selects FourthHunt-Terminal OnSecond InterfaceAssociatedWith SPID 24;Offers Call OnChannel B2, &Includes EID 24In Message toSelect Fourth PortOn DataConference Bridge

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-48Signaling Flow Diagram: CMD Call Clearing

ISDN NetworkClearing User InterfaceCleared User InterfaceCMD Call 1(TEI 11,DN 11):

DISCONNECT

RELEASECR = 1, Cause = "Normal Clearing"CR = 1

RELEASE COMPLETECR = 1CMD Call 1(TEI 21,DN 20,EID 21):

RELEASECR = 11, Cause = "Normal Clearing"CR = 11

RELEASE COMPLETECR = 11

RELEASECR = 2, Cause = "Normal Clearing"CR = 2

RELEASE COMPLETECR = 2

RELEASECR = 12, Cause = "Normal Clearing"CR = 12

RELEASE COMPLETECR = 12CMD Call 2(TEI 22,DN 20,EID 22):CMD Call 2(TEI 2,DN 2):

RELEASE COMPLETECR = 1

RELEASECR = 13, Cause = "Normal Clearing"CR = 13

RELEASE COMPLETECR = 13CMD Call 3(TEI 23,DN 20,EID 23):CMD Call 3(TEI 5,DN 5):

RELEASECR = 14, Cause = "Normal Clearing"CR = 14

RELEASE COMPLETECR = 14CMD Call 4(TEI 24,DN 20,EID 24):CMD Call 4(TEI 8,DN 8):Controller ClearsCMD Call to FirstBridge Port, FirstBridge Port Cleared.Bridge Proceeds toClear Remainderof Conference.Second Bridge Port Clears CMD Call toFirst Participant;First Participant’sCMD Call Cleared.Third Bridge Port Clears CMD Call toSecond Participant;Second Participant’sCMD Call Cleared.Fourth Bridge Port Clears CMD Call toThird Participant;Third Participant’sCMD Call Cleared.

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-495.2.2NationalISDN-2BRISignalingFlowDiagramsIn addition to the procedures shown in Section 5.2.1, NI-2 supportsprocedures for establishing and clearing On-Demand B channel packet-data connections on a Basic Rate Interface.5.2.2.1On-Demand Packet-Data Call Setup for B Channel Packet-DataTerminalsSignaling Flow Diagram: On-Demand B Channel Packet-Data Call Setup

ISDN NetworkCalling User InterfaceCalled User InterfaceTerminal Requests On-Demand B Channel for Packet-Data Call (TEI 4, DN 4):

SETUP

CALL PROCEEDINGCR = 2, BC = 64 kbps, UDI, Packet-DataCalling Party Number = DN 4CR = 2, CHID = B2 Exclusive

UA Frame(Address 10000000, P bit = 1)CR = 2

CONNECT ACKNOWLEDGECR = 2CR = 2

Terminal Initiates B Channel Link Layer Establishment Procedure:SABM Frame(Address 10000000, P bit = 1)

CONNECT<<< At this point the B channel link is established, X.25 Call Setup procedures are used as shown in 5.2.1.7. Note that these procedures are exactly the same as those for Semi-Permanent B channel packet-data calls. All X.25 packets are carried by Information (I) Frames at Layer 2. >>>

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-505.2.2.2On-Demand Packet-Data Call Clearing for B Channel Packet-DataTerminalsSignaling Flow Diagram: Packet-DataCall Clearing on an On-Demand B Channel

ISDN NetworkCalling User InterfaceCalled User Interface

DISCONNECT

RELEASECR = 2, Cause = "Normal Clearing"CR = 2

RELEASE COMPLETECR = 2

RELEASECR = 12, Cause = "Normal Clearing"CR = 12

RELEASE COMPLETECR = 12<<< At this point the X.25 Call Clearing procedures have been performed as shown in 5.2.1.7. Note that these procedures are exactly the same as those for Semi-Permanent B channel packet-data calls. All X.25 packets are carried by Information (I) Frames at Layer 2. >>> Terminal requests that the B channelData Link layer be taken down:

DISCONNECT Frame(Address = 1000000, P bit = 1)

UA Frame(Address = 10000000, P bit = 1)

Terminal requests that the switch releasethe B channel using call control signalingon the D channel:

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-515.2.3NationalISDN-2PRISignalingFlowDiagramsThis section provides examples of the ISDN Layer 2 and Layer 3 message flows required torealize the applications described in Section 3.2, National ISDN-2 PRI Solutions. TheLayer 2 signaling used here is Q.921 LAPD signaling for circuit-mode and D Channelpacket-mode calls, and X.25 LAPB signaling for B Channel packet-mode calls. The Layer3 signaling used here is Q.931 signaling for circuit-mode calls and X.25 Packet LayerProtocol (PLP) signaling for packet-mode calls.Each Voice, .CMD, .PMD and Multi-Rate CMD Signaling Flow Diagram given belowwould typically involve Layer 2 data link setup procedures. For example, if a device in agiven Flow was "inactive" (not ready to place or receive calls), it would require data linksetup to make itself "active" (ready to place or receive calls).The signaling for data link establishment is not reflected in each signal flow diagramassociated with individual Voice, CMD, PMD, and Multi-Rate CMD calls. Rather, theyare presented once for circuit mode devices in section 5.2.1 and for packet mode devices in5.2.2.5.2.3.1Data Link Setup for Voice & Circuit-Data, & Multi-Rate Circuit-Data Devices(Circuit-mode protocols at Layer 2 , Using A Fixed TEI Value of 0)

User Device

ISDN SwitchSetup Call Control SignalingData Link over the D channelSABME Frame (SAPI = 0, TEI = "0")

Network Confirms SignalingData Link SetupUA Frame (SAPI = 0, TEI = "0")

Layer 2 Link Establishment

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-525.2.3.2Data Link Setup for B Channel Packet-Data Terminals(Packet-mode protocols at Layer 2, No TEI Assignment)

User Device

ISDN SwitchSetup Packet Data Link overthe semi-permanent BchannelSABM Frame(Address = 10000000, P bit = 1)

Network Confirms PacketData Link SetupUA Frame(Address = 10000000, P bit = 1)

Layer 2 Link EstablishmentAll Subsequent X.25 Communication usesInformation (I) Frames at Layer 2

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-535.2.3.3Voice Call Setup for B Channel Voice DevicesVoice Call Setup

ISDN NetworkCalling Primary Rate InterfaceCalled Primary Rate InterfaceVoice Call (TEI 0, DN 1):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCall Reference (CR) = 1,Bearer Capability (BC) = Speech,Channel ID (CHID) = Any B Channel,Calling Party Number = DN 1,Called Party Number = DN 2CR = 11, CHID = B1 ExclusiveCR = 11, BC = Speech,CHID = B1 Exclusive,Calling Party Number = DN 1,Called Party Number = DN 2CR = 1, CHID = B1 ExclusiveCR = 11

ALERTINGCR = 1, Progress Indicator (PI) = #8(Inband information now available)CR = 11

CONNECTCR = 1

CONNECT ACKNOWLEDGECR = 11

CONNECT ACKNOWLEDGECR = 1<< Inband Voice Communication over B Channel Connection >>Voice Call (TEI 0, DN 2):Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.The network doesnot send theAlerting messageto the Calling Partywhen the AlertingMessage isomitted by theCalled Party.

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-545.2.3.4Circuit-Data Call Setup for B Channel Circuit-Data DevicesCMD Call Setup

ISDN NetworkCalling Primary Rate InterfaceCalled Primary Rate InterfaceCMD Call (TEI 0, DN 1):CMD Call (TEI 0, DN 2):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCR = 2, BC = 64 kbps UDICHID = Any B Channel,Calling Party Number = DN 1,Called Party Number = DN 2CR = 12, CHID = B2 ExclusiveCR = 12, BC = 64 kbps UDI,CHID = B2 ExclusiveCalling Party Number = DN 1,Called Party Number = DN 2CR = 2, CHID = B2 ExclusiveCR = 12

ALERTINGCR = 2CR = 12

CONNECTCR = 2

CONNECT ACKNOWLEDGECR = 12

CONNECT ACKNOWLEDGECR = 2<< Inband CMD Communication over B Channel Connection >>Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.The network doesnot send theAlerting messageto the Calling Partywhen the AlertingMessage isomitted by theCalled Party.

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-555.2.3.5Packet-Data Call Setup & Clearing for B Channel Packet-DataDevicesPMD Call Setup & Clearing

ISDN NetworkCalling Primary Rate InterfaceCalled Primary Rate InterfacePMD Call (Channel B3, DN 1):PMD Call (Channel B3, DN 2):

CALL REQUESTINCOMING CALL

CALL ACCEPTEDLogical Channel Number (LCN) = 1,Calling Party Address = DN 1,Called Party Address = DN 2LCN = 1,Calling Party Address = DN 1,Called Party Address = DN 2LCN = 1

CALL CONNECTEDLCN = 1

DATALCN = 1

LCN = 1

DATA

DATALCN = 1DATALCN = 1

CLEAR REQUESTLCN = 1, Cause = DTE Originated

CLEAR INDICATION

CLEAR CONFIRMATIONLCN = 1CLEAR CONFIRMATIONLCN = 1<< OngoingData TransferOver X.25Connection >>LCN = 1, Cause = DTE Originated

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-565.2.3.7Multi-Rate Circuit-Data Call Setup for B Channel Multi-RateCircuit-Data DevicesMulti-Rate CMD Call Setup

ISDN NetworkCalling Primary Rate InterfaceCalled Primary Rate InterfaceNx64 Call, N = 6 (TEI 0, DN 1):

SETUPSETUP

CALL PROCEEDINGCALL PROCEEDING

ALERTING

CONNECTCall Reference (CR) = 3,Bearer Capability (BC) = 384 kbps UDI,CHID = 6 B Channels (B7 to B12),Calling Party Number = DN 1,Called Party Number = DN 2CR = 13,CHID = B7 through B12CR = 13, BC = 384 kbps UDI,CHID = 6 B Channels (B7 to B12),Calling Party Number = DN 1,Called Party Number = DN 2CR = 3, CHID = B7 through B12CR = 13

ALERTINGCR = 3CR = 13

CONNECTCR = 3

CONNECT ACKNOWLEDGECR = 13

CONNECT ACKNOWLEDGECR = 3<< Inband Voice, Data or Video Communication over Nx64 kbps Connection >>Nx64 Call, N = 6 (TEI 0, DN 2):Call Proceeding & Alertingare Optional Messages at theCalled User Interface.If Call Proceeding isomitted from this flow,the Channel ID must occurin the Alerting message.If Call Proceeding & Alertingare both omitted from this flow,the Channel ID must occurin the Connect message.The network doesnot send theAlerting messageto the Calling Partywhen the AlertingMessage isomitted by theCalled Party.

This information is subject to change without notice.See Notice of Disclaimer on Title Page.5-575.2.3.8Voice, Circuit-Data, & Multi-Rate Circuit-Data Call Clearing for BChannel DevicesVoice, CMD, & Multi-Rate CMD Call Clearing

ISDN NetworkCalling Primary Rate InterfaceCalled Primary Rate InterfaceVoice Call (TEI 0, DN 1):

DISCONNECT

RELEASECR = 1, Cause = "Normal Clearing"CR = 1

RELEASE COMPLETECR = 1Voice Call (TEI 0, DN 2):

RELEASECR = 11, Cause = "Normal Clearing"CR = 11

RELEASE COMPLETECR = 11CMD Call (TEI 0, DN 1):

RELEASECR = 2, Cause = "Normal Clearing"CR = 2

RELEASE COMPLETECR = 2CMD Call (TEI 0, DN 2):

RELEASECR = 12, Cause = "Normal Clearing"CR = 12

RELEASE COMPLETECR = 12Multi-Rate CMD Call (TEI 0, DN 1):

RELEASECR = 3, Cause = "Normal Clearing"CR = 3

RELEASE COMPLETECR = 3Multi-Rate CMD Call (TEI 0, DN 2):

RELEASECR = 13, Cause = "Normal Clearing"CR = 13

RELEASE COMPLETECR = 13

This information is subject to change without noticeSee Notice of Disclaimer on Title Page5-58