ISO/IEC 8073:1992 (E)1 0 Section two: Transport protocol specification6Elements of procedureThis clause contains elements of procedure which are usedin the specification of protocol classes in clauses 7 to 12.These elements are not meaningful on their own.The procedures define the transfer of TPDUs whosestructure and coding is specified in clause 13. Transportentities shall accept and respond to any TPDU received in avalid NSDU and may issue TPDUs initiating specificelements of procedure specified in this clause.NOTE — Where network service primitives, TPDUs and parametersused are not significant for a particular element of procedure,they have not been included in the specification.6 . 1 Use of the network service6 . 1 . 1 Assignment to network connectionwhen operating over CONSThis procedure is used only when operating over theconnection-mode network service.6 . 1 . 1 . 1 PurposeThe procedure is used in all classes to assign transportconnections to network connections.6 . 1 . 1 . 2 Network service primitivesThe procedure uses the following network serviceprimitives:a)N-CONNECT;b)N-DISCONNECT.6 . 1 . 1 . 3 ProcedureEach transport connection shall be assigned to a networkconnection. The initiator may assign the transportconnection to an existing network connection of which it isthe owner or to a new network connection (see note 1)which it creates for this purpose.The initiator shall not assign or reassign the transportconnection to an existing network connection if theprotocol class(es) proposed for the class in use for thetransport connection are incompatible with the currentusage of the network connection with respect tomultiplexing (see note 2).During the resynchronization (see 6.14) and reassignmentafter failure (see 6.12) procedures, the initiator mayreassign a transport connection to another networkconnection joining the same NSAPs, provided that it is theowner of the network connection and that the transportconnection is assigned to only one network connection atany given time.During the splitting procedure (see 6.23), a transport entitymay assign a transport connection to any additionalnetwork connection joining the same NSAPs, provided thatit is the owner of the network connection and that either thenetwork connection does not have another transportconnection assigned to it; or multiplexing is possible on thenetwork connection.The transport entity that did not initiate the assignmentbecomes aware of the assignment when it receives.a)a CR TPDU during the connection establishmentprocedure (see 6.5); orb)an RJ TPDU or a retransmitted CR or DR TPDUduring the resynchronization (see 6.14) andreassignment after failure (see 6.12) procedures; orc)any TPDU when splitting (see 6.23) is used.NOTES1When a new network connection is created, the quality of servicerequested is a local matter, although it will normally be related to therequirements of transport connection(s) expected to be assigned to it.2An existing network connection may also not be suitable if, forexample, the quality of service requested for the transport connectioncannot be attained by using or enhancing the network connection.3A network connection with no transport connection(s) assigned toit, may be available after initial establishment, or because all of thetransport connections previously assigned to it have been released. Itis recommended that only the owner of such a network connectionshould release it. Furthermore, it is recommended that it not bereleased immediately after the transmission of the final TPDU of atransport connection; either a DR TPDU in response to CR TPDU or aDC TPDU in response to DR TPDU. An appropriate delay will allowthe TPDU concerned to reach the other transport entity allowing thefreeing of any resources associated with the transport connectionconcerned.4After the failure of a network connection, transport connectionswhich were previously multiplexed together may be assigned todifferent network connections, and vice versa.6 . 1 . 2 Transmission over CLNSThis procedure is used only when operating over theconnectionless-mode network service.6 . 1 . 2 . 1 PurposeThe procedure is used to transmit TPDUs over theconnectionless-mode network service.6 . 1 . 2 . 2 Network service primitivesThe procedure makes use of the following network serviceprimitive:N-UNITDATA.

ISO/IEC 8073:1992 (E)1 1 6 . 1 . 2 . 3 ProcedureEach TPDU shall be transmitted in a single invocation ofthe connectionless-mode network service, over a pre-existing association between a pair of NSAPs. Theassociation is considered by transport entities aspermanently established and available.6 . 2 Transport protocol data unit (TPDU)transfer6 . 2 . 1 PurposeThe TPDU transfer procedure is used in all classes toconvey transport protocol data units in user data fields ofnetwork service primitives.6 . 2 . 2 Network service primitivesThe procedure uses the following network serviceprimitives when operating over CONS:a)N-DATA;b)N-EXPEDITED DATA.The procedure uses the following network service primitivewhen operating over CLNS:N-UNITDATA.6 . 2 . 3 ProcedureThe transport protocol data units (TPDUs) defined for theprotocol are listed in 4.2.When operating over CLNS, the transport entities shalltransmit and receive all TPDUs as NS-user data parametersof N-UNITDATA primitives.When operating over CONS and when the networkexpedited variant has been selected for class 1, thetransport entities shall transmit and receive ED and EATPDUs as NS-user data parameters of N-EXPEDITEDDATA primitives.In all other cases, transport entities shall transmit andreceive TPDUs as NS-user data parameters of N-DATAprimitives.When a TPDU is put into an NS-user data parameter, thesignificance of the bits within an octet and the order ofoctets within a TPDU shall be defined in 13.2.NOTE — TPDUs may be concatenated (see 6.4).6 . 3 Segmenting and reassembling6 . 3 . 1 PurposeThe segmenting and reassembling procedure is used in allclasses to map TSDUs onto TPDUs.6 . 3 . 2 TPDUs and Parameter UsedThe procedure makes use of the following TPDU andparameter:DT TPDU—End of TSDU.6 . 3 . 3 ProcedureA transport entity shall map a TSDU onto an orderedsequence of one or more DT TPDUs. This sequence shallnot be interrupted by other DT TPDUs on the sametransport connection.All DT TPDUs except the last DT TPDU in a sequencegreater than one shall have a length of data greater thanzero.NOTES1The EOT parameter of a DT TPDU indicates whether or not thereare subsequent DT TPDUs in the sequence.2There is no requirement that the DT TPDUs shall be of themaximum length selected during connection establishment.6.4 Concatenation and separation6 . 4 . 1 PurposeThe procedure for concatenation and separation is used inclasses 1, 2, 3 and 4 to convey multiple TPDUs in oneNSDU.6 . 4 . 2 ProcedureA transport entity may concatenate TPDUs from the sameor different transport connections, while maintaining theorder of TPDUs for a given transport connection compatiblewith the protocol operation.A valid set of concatenated TPDUs may containa)any number of TPDUs from the following list: AK,EA, RJ, ER, DC TPDUs, provided that these TPDUscome from different transport connections;b)no more than one TPDU from the following list: CR,DR, CC, DT, ED TPDUs; if this TPDU is present, it shallbe placed last in the set of concatenated TPDUs.A transport entity shall accept a valid set of concatenatedTPDUs.NOTES1The TPDUs within a concatenated set may be distinguished bymeans of the length indicator parameter.2The end of a TPDU containing data is indicated by the terminationof the NSDU.3When operating over CONS the number of concatenated TPDUsreferred to in 6.4.2.a) is bounded by the maximum number of transport

ISO/IEC 8073:1992 (E)1 2 connections which are multiplexed together except during assignmentor reassignment.When operating over CLNS, the number of TPDUs that may beconcatenated is bounded by the number of transport connectionsestablished between two NSAPs and/or the maximum available NSDUsize.6 . 5 Connection establishment6 . 5 . 1 PurposeThe procedure for connection establishment is used in allclasses to create a new transport connection.6 . 5 . 2 Network service primitivesWhen operating over CONS, the procedure uses thefollowing network service primitive:N-DATA.When operating over CLNS, the procedure uses thefollowing network service primitive:N-UNITDATA.6 . 5 . 3 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)CR TPDU—CDT;—DST-REF (set to zero);—SRC-REF;—CLASS and OPTIONS (i.e. preferred class, useof extended format, non-use of explicit flow controlin class 2);—calling TSAP-ID;—called TSAP-ID;—TPDU size (proposed);—preferred maximum TPDU size (proposed);—version number;—protection parameter;—checksum;—additional option selection (i.e. use of networkexpedited in class 1, use of receipt confirmation inclass 1, non-use of checksum in class 4, use oftransport expedited data transfer service, use ofselective acknowledgement, use of requestacknowledgement);—alternative protocol class(es);—acknowledgement time;—Inactivity time;—throughput (proposed);—residual error rate (proposed);—priority (proposed);—transit delay (proposed);—reassignment time;—user data;b)CC TPDU—CDT;—DST-REF;—SRC-REF;—CLASS and OPTIONS (selected);—calling TSAP-ID;—called TSAP-ID;—TPDU size (selected);—the preferred maximum TPDU size (selected);—protection parameter;—checksum;—additional option selection (selected);—acknowledgement time;—Inactivity time;—throughput (selected);—residual error rate (selected);—priority (selected);—transit delay (selected);—user data.6 . 5 . 4 Procedure for operating over CONSA transport connection is established by means of onetransport entity (the initiator) transmitting a CR TPDU to theother transport entity (the responder), which replies with aCC TPDU.Before sending the CR TPDU, the initiator assigns thetransport connection being created to one (or more if thesplitting procedure is being used) network connection(s). Itis this set of network connections over which the TPDUsare sent.NOTE — Even if the initiator assigns the transport connection to morethan one network connection, all the CR TPDUs (if repeated) or DRTPDUs with DST-REF set to zero which are sent prior to the receipt ofthe CC TPDU shall be sent on the same network connection, unless anN-DISCONNECT indication is received. (This is necessary becausethe remote entity may not support class 4 and therefore may notrecognize splitting.) If the initiator has made other assignments, it willuse them only after receipt of a class 4 CC TPDU (see also thesplitting procedure 6.23).During this exchange, all information and parametersneeded for the transport entities to operate shall beexchanged or negotiated.NOTE — Except in class 4, it is recommended that the initiator starts anoptional timer TS1 at the time the CR TPDU is sent. This timer shouldbe stopped when the connection is considered as accepted or refusedor unsuccessful. If the timer expires, the initiator should reset ordisconnect the network connection, and in classes 1 and 3, freeze thereference (see 6.18). For all other transport connection(s) multiplexedon the same network connection, the procedures for reset ordisconnect as appropriate should be followed.

ISO/IEC 8073:1992 (E)1 3 When an unexpected duplicated CR TPDU is received (withclass 4 as preferred class) it shall be ignored in classes 0,1, 2, and 3 and a CC TPDU shall be returned in class 4.After receiving the CC TPDU for a class which includes theprocedure for retention until acknowledgement of TPDUsthe initiator shall acknowledge the CC TPDU as defined inTable 5 (see 6.13).When the network expedited variant of the expedited datatransfer (see 6.11) has been agreed (possible in class 1only), the responder shall not send an ED TPDU before theCC TPDU is acknowledged.The following information is exchanged:a)references: Each transport entity chooses areference to be used by the peer entity which is 16 bitslong and which is arbitrary under the followingrestrictions:1)it shall not already be in use nor frozen (see6.18),2)it shall not be zero.This mechanism is symmetrical and providesidentification of the transport connection independentof the network connection. The range of referencesused for transport connections, in a given transportentity, is a local matter.b)calling and called TSAP-IDs (optional): when eithernetwork address unambiguously defines the transportaddress this information may be omitted.c)initial credit: Only relevant for classes which includethe explicit flow control function.d)user data: Not available if class 0 is the preferredclass (see the note). Up to 32 octets in other classes.NOTE — If class 0 is a valid response according to table 3,inclusion of user data in the CR TPDU may cause the respondingentity to refuse the connection (for example if it only supports class0).e)acknowledgement time: Only in class 4.f)checksum parameter: Only in class 4.g)protection parameter. This parameter and itssemantics are user defined.h)inactivity time: Only in class 4. The inactivity timeparameter shall not be included in a CC TPDU if it wasnot present in the corresponding CR TPDU.The following negotiations take place:j)protocol class: The initiator shall propose apreferred class and may propose any number ofalternative classes which permit a valid response asdefined in table 3. The initiator should assume when itsends the CR TPDU that its preferred class will beagreed to, and commence the procedures associatedwith that class, except that if class 0 or class 1 is analternative class, multiplexing shall not commence untila CC TPDU selecting the use of classes 2, 3 or 4 hasbeen received.NOTE � This means, for example that when the preferred classincludes resynchronization (see 6.14) the resynchronization willoccur if a reset is signalled during connection establishment.The responder shall select one class defined in table 3as a valid response corresponding to the preferredclass and to the class(es), if any, contained in thealternative class parameter of the CR TPDU. It shallindicate the selected class in the CC TPDU and shallfollow the procedures for the selected class.If the preferred class is not selected, then on receipt ofthe CC TPDU the initiator shall adjust its operationaccording to the procedures of the selected class.NOTES1The valid responses indicated in table 3 result from bothexplicit negotiation, whereby each of the classes proposed is avalid response, and implicit negotiation wherebya)If class 3 or 4 is proposed then class 2 is valid response;b)if class 1 is proposed then class 0 is a valid response.2Negotiation from class 2 to class 1 and from any class to anhigher-numbered class is not valid.3Redundant combinations are not a protocol error.k)TPDU size: The initiator may propose a maximumsize for TPDUs, and the responder may accept thisvalue or respond with any value between 128 and theproposed value in the set of values available (see13.3.4 b).NOTE � The length of the CR TPDU does not exceed 128 octets(see 13.3).Table 3 — Valid responses corresponding to the preferred class andany alternative class proposed in the CR TPDUPreferredclassAlternative class01234none0not validnot validnot validnot validnot validclass 01class 1 or 0class 1 or 0not validnot validnot validclass 1 or 02class 2 or 0not validclass 2not validnot validclass 23class 3, 2 or 0class 3, 2, 1 or 0class 3 or 2class 3 or 2not validclass 3 or 24class 4, 2 or 0class 4, 2, 1 or 0class 4 or 2class 4, 3 or 2class 4 or 2class 4 or 2

ISO/IEC 8073:1992 (E)1 4 m)preferred maximum TPDU size: The value of thisparameter, multiplied by 128, yields the proposed oraccepted maximum TPDU size in octets. The initiatormay proposed a preferred maximum size for TPDUs andthe responder may accept this value or respond with asmaller value.NOTE — If this parameter is used in a CR TPDU without alsoincluding the TPDU size parameter, this will result in a maximumTPDU size of 128 octets being selected if the remote entity doesnot recognize the preferred TPDU size parameter. Therefore, it isrecommended that both parameters be included in the CR TPDU.If the preferred maximum TPDU size parameter ispresent in a CR TPDU the responder shalleither: ignore the preferred maximum TPDU sizeparameter and follow TPDU size negotiation asdefined in 6.5.4 k);or: use the preferred maximum TPDU sizeparameter to determine the maximum TPDU sizerequested by the initiator and ignore the TPDU sizeparameter. In this case the responder shall use thepreferred maximum TPDU size parameter in the CCTPDU and shall not include the TPDU size parameterin the CC TPDU.If the preferred maximum TPDU size parameter is notpresent in the CR TPDU it shall not be included in thecorresponding CC TPDU. In this case TPDU sizenegotiation is as defined in 6.5.4 k).n)normal or extended format: Either normal orextended is available. When extended is used thisapplies to CDT, TPDU-NR , ED-TPDU-NR, YR-TU-NR andYR-EDTU-NR parameters.p)checksum selection: This defines whether or notTPDUs of the connection are to include a checksum.q)quality of service parameters: This defines thethroughput, transit delay, priority and residual errorrate.NOTE � The transport service defines transit delay as requiring apreviously stated average TSDU size as a basis for anyspecification. This protocol as specified in 13.3.4 p), uses a valueat 128 octets. Conversion to and from specifications based uponsome other value is a local matter.r)the non-use of explicit flow control in class 2.s)the use of network receipt confirmation and networkexpedited when class 1 is to be used.t)use of expedited data transfer service: This allowsboth TS-users to negotiate the use or non-use of theexpedited data transport service as defined in thetransport service (see ISO 8072).u)the use of selective acknowledgement: This allowsthe transport entities to decide whether to useprocedures that allow acknowledgement of DT TPDUsthat are received out-of-sequence (only in class 4).v)the use of request acknowledgement: This allowsboth transport entities to negotiate the use or non-useof the request acknowledgement facility specified in6.13.4.2 (only in classes 1, 3, 4).The following information is sent only in the CR TPDU:w)version number: This defines the version of thetransport protocol standard used for this connection.x)reassignment time parameter: This indicates thetime for which the initiator will persist in following thereassignment after failure procedure.The negotiation rules for the options are such that theinitiator may propose either to use or not to use the option.The responder may either accept the proposed choice orselect an alternative choice as defined in table 4.When a parameter [which is valid for the proposedclass(es)] is absent and a default value is defined in thisInternational Standard, this is equivalent to the presence ofthe parameter with the default value.In class 2, whenever a transport entity requests or agreesto the transport expedited data transfer service or to theuse of extended formats, it shall also request or agree(respectively) to the use of explicit flow control.Table 4 — Negotiation of options duringconnection establishmentOptionProposalmade by theinitiatorValid selectionby the responderTransport expedited datatransfer service(classes 1, 2, 3, 4 only)YesNoYes or NoNoUse of receipt confirmation(class 1 only)YesNoYes or NoNoUse of the network expeditedvariant (class 1 only)YesNoYes or NoNoNon-use of checksum(class 4 only)YesNoYes or NoNoNon-use of explicit flowcontrol(class 2 only)YesNoYes or NoNoUse of extended format(classes 2, 3,4 only)YesNoYes or NoNoUse of selectiveacknowledgement (class 4only)YesNoYes or NoNoUse of requestacknowledgement (classes 1,3, 4 only)YesNoYes or NoNoNOTE — Table 4 defines the procedures for negotiation of options. Thisnegotiation has been designed such that if the initiator proposes themandatory implementation option specified in clause 14, the responderhas to accept use of this option over the transport connection except forthe use of the transport expedited data transfer service which may berejected by the TS-user. If the initiator proposes a non-mandatoryimplementation option, the responder is entitled to select use of themandatory implementation option for use over the transport connection.6 . 5 . 5 Procedure for operating over CLNSA transport connection is established by means of onetransport entity (the initiator) transmitting a CR TPDU to theother transport entity (the responder), which replies with a

ISO/IEC 8073:1992 (E)1 5 CC TPDU. During this exchange, all information andparameters needed for the transport entities to operateshall be exchanged or negotiated. When an unexpectedduplicated CR TPDU is received (with class 4 as preferredclass) a CC TPDU shall be returned.After receiving the CC TPDU, the initiator shallacknowledge the CC TPDU as defined in table 5 (see 6.13).The following information is exchanged:a)references: Each transport entity chooses areference to be used by the peer entity which is 16-bitslong and which is arbitrary under the followingrestrictions:1)it shall not already be in use nor frozen (see6.18).2)it shall not be zero.This mechanism is symmetrical and providesidentification of the transport connection itself. Therange of references used for transport connections, in agiven transport entity, is a local matter.b)called and calling TSAP-IDs (optional): Indicatesthe calling and called transport service access points.When either the network address unambiguouslydefines the transport address, this information may beomitted.c)initial credit.d)user data: up to 32 octets.e)acknowledgment time.f)checksum parameter.g)protection parameter: This parameter and itssemantics are user defined.h)inactivity time: The inactivity time parameter shallnot be included in a CC TPDU if it was not present in thecorresponding CR TPDU.j)protocol class: Class 4 is the only valid value for thepreferred protocol class proposed by the initiator, andfor the class selected by the responder. An alternativeclass is not permitted.The following negotiations take place:k)TPDU size: The initiator may propose a maximumsize for TPDUs in the set of values available [see13.3.4 b)]. This value may be limited by the maximumavailable NSDU size if known, and cannot exceed themaximum NSDU size for connectionless-mode networkservice as defined in ISO/IEC 8348. The respondermay accept this value or respond with any valuebetween 128 and the proposed value in the set ofvalues available [see 13.3.4 b)].NOTES1The length of the CR TPDU does not exceed 128 octets (see13.3).2The transport entities may have knowledge, by some localmeans, of the maximum available NSDU size.m)preferred maximum TPDU size: The value of thisparameter, multiplied by 128, yields the proposed oraccepted maximum TPDU size in octets. The initiatormay propose a preferred maximum size for TPDUs andthe responder may accept this value or respond with asmaller value.NOTE — If this parameter is used in a CR TPDU without alsoincluding the TPDU size parameter, this will result in a maximumTPDU size of 128 octets being selected if the remote entity doesnot recognize the preferred TPDU size parameter. Therefore, it isrecommended that both parameters be included in the CR TPDU.If the preferred maximum TPDU size parameter ispresent in a CR TPDU the responder shalleither: ignore the preferred maximum TPDU sizeparameter and follow TPDU size negotiation asdefined in 6.5.5 k);or: use the preferred maximum TPDU sizeparameter to determine the maximum TPDU sizerequested by the initiator and ignore the TPDU sizeparameter. In this case the responder shall use thepreferred maximum TPDU size parameter in the CCTPDU and shall not include the TPDU size parameterin the CC TPDU.If the preferred maximum TPDU size parameter is notpresent in the CR TPDU it shall not be included in thecorresponding CC TPDU. In this case TPDU sizenegotiation is as defined in 6.5.5 k).n)normal or extended format: Either normal orextended is available. When extended is used thisapplies to CDT, TPDU-NR, ED TPDU-NR, YR-TU-NRand YR-EDTU-NR parameters.p)checksum selection: This defines whether or notTPDUs of the connection are to include a checksum.q)quality of service parameters: This defines thethroughput, transit delay, priority and residual errorrate.NOTE — The transport service defines transit delay as requiring apreviously stated average TSDU size as a basis for anyspecification. This protocol as specified in 13.3.4 p), uses a valueat 128 octets. Conversion to and from specifications based uponsome other value is a local matter.r)use of expedited data transfer service: This allowsboth TS-users to negotiate the use or non-use of theexpedited data transport service as defined in thetransport service (ISO 8072).s)the use of selective acknowledgement: This allowsthe transport entities to decide whether to useprocedures that allow acknowledgement of DT TPDUsthat are received out-of-sequence.t)the use of request acknowledgement: This allowsboth transport entities to negotiate the use or non-useof the request acknowledgement facility specified in6.13.4.2.The following information is sent only in the CR TPDU:

ISO/IEC 8073:1992 (E)1 6 u)version number: This defines the version of thetransport protocol standard used for this connection.6 . 6 Connection refusal6 . 6 . 1 PurposeThe connection refusal procedure is used in all classeswhen a transport entity refuses a transport connection inresponse to a CR TPDU.6 . 6 . 2 TPDUs and parameters usedThe procedure uses the follow TPDUs and parameters:a)DR TPDU—SRC-REF;—reason;—user data;b)ER TPDU—reject cause;—invalid TPDU.6 . 6 . 3 ProcedureIf a transport connection cannot be accepted, theresponder shall respond to the CR TPDU with a DR TPDU.The reason shall indicate why the connection was notaccepted. The source reference field in the DR TPDU shallbe set to zero to indicate an unassigned reference.If a DR TPDU is received the initiator shall regard theconnection as released.The responder shall respond to an invalid CR TPDU bysending an ER or DR TPDU. If an ER TPDU is received inresponse to a CR TPDU, the initiator shall regard theconnection as released.NOTES1When the invalid CR TPDU can be identified as having class 0 asthe preferred class, it is recommended to respond with an ER TPDU.For all other invalid CR TPDUs either an ER TPDU or DR TPDUmay be sent.2If the optional supervisory timer TS1 has been set for thisconnection then the initiator should stop the timer on receipt of the DRor ER TPDU.3It is a local matter whether the initiator releases the networkconnection if no transport connections are now assigned to it.6 . 7 Normal release6 . 7 . 1 Normal release when operating overCONS6 . 7 . 1 . 1 PurposeThe release procedure is used by a transport entity in orderto terminate a transport connection. The implicit variant isused only in class 0. The explicit variant is used in classes1, 2, 3 and 4.NOTES1When the implicit variant is used (i.e. in class 0), the lifetime of thetransport connection is directly correlated with the lifetime of thenetwork connection.2The use of the explicit variant of the release procedure enables thetransport connection to be released independently of the underlyingnetwork connection.3The release of a transport connection is initiated on occurance of aT-DISCONNECT request, or on occurance of an exception conditionas described elsewhere in this International Standard.6 . 7 . 1 . 2 Network service primitivesThe procedure uses the following network serviceprimitives:a)N-DISCONNECT,b)N-DATA.6 . 7 . 1 . 3 TPDUs and parameters usedThe procedure uses the following TPDUs and parametersa)DR TPDU—reason;—user data;—SRC-REF;—DST-REF;b)DC TPDU.6 . 7 . 1 . 4 Procedure for implicit variantIn the implicit variant either transport entity disconnects atransport connection by disconnecting the networkconnection to which it is assigned. When a transport entityreceives an N-DISCONNECT this should be considered asthe release of the transport connection.6 . 7 . 1 . 5 Procedure for explicit variantWhen the release of a transport connection is to beinitiated, a transport entitya)if it has previously sent or received a CC TPDU (seenote 1) shall1)send a DR TPDU;2)discard all subsequently received TPDUs otherthan a DR or DC TPDU;3)consider the transport connection released onreceipt of a DR or DC TPDU;b)If a) is not applicable and if there is an outstandingCR TPDU, it shall1)for classes other than class 4 wait for theacknowledgement of the outstanding CR TPDU; if it

ISO/IEC 8073:1992 (E)1 7 receives a CC TPDU, is shall follow the proceduresin 6.7.1.5.a).2)for class 4 either send a DR TPDU with a zerovalue in the DST-REF field or follow the procedure in6.7.1.5.b)1. In the former case further receipt of aCC TPDU specifying class 4 will be ignored. Receiptof CC TPDU with another class will be processed asfollows: If the class is 0 the network connectionshall be disconnected, otherwise a DR TPDU withthe DST-REF field set to the value of the SRC-REFfield of the received CC TPDU shall be sent and therelease procedure of the class is continued.A transport entity that receives a DR TPDU shallc)If it has previously sent a DR TPDU for the sametransport connection, consider the transportconnection released;d)If it has previously sent a CR TPDU that has notbeen acknowledged by a CC TPDU, consider theconnection refused (see 6.6),if the SRC-REF is not zero a DC TPDU shall be sentusing the SRC-REF as the DST-REF;NOTE — In this case the DR has been associated regardless of itsSRC-REF field (see 6.9.1.4 and 6.9.2.4).e)if c) and d) are not applicable, send a DC TPDU andconsider the transport connection released. If thereceived DR has the DST-REF field set to zero, then aDC with SRC-REF set to zero shall be sent, regardlessof the local reference.NOTE — If the entity receiving such a DR TPDU has previouslydecided to negotiate down the class, this entity is always entitled toconsider such a DR TPDU as spurious. Since no association hasbeen made the transport connection is not released at theresponder side but the CC TPDU, when sent, will be answered bya DR TPDU (spurious CC TPDU).NOTES1This requirement ensures that the transport entity is aware of theremote reference for the transport connection.2When the transport connection is considered as released the localreference is either available for re-use or is frozen (see 6.18).3After the release of a transport connection the network connectioncan be released or retained to enable its re-use for the assignment ofother transport connections (see 6.1.1).4Except in class 4, it is recommended that, if a transport entity doesnot receive acknowledgement of a DR TPDU within time TS2, itshould either reset or disconnect the network connection, and freezethe reference when appropriate (see 6.18). For all other transportconnection(s) multiplexed on this network connection the proceduresfor reset or disconnect as appropriate should be followed.5When a transport entity is waiting for a CC TPDU before sending aDR TPDU and the network connection is reset or released, it shouldconsider the transport connection released and, in classes other thanclasses 0 and 2, freeze the reference (see 6.18).6 . 7 . 2 Normal release when operating overCLNS6.7.2.1PurposeThe release procedure is used by a transport entity in orderto terminate a transport connection.6.7.2.2Network service primitivesThe procedures makes use of the following network serviceprimitive:N-UNITDATA.6.7.2.3TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)DR TPDU;—reason;—user data;—SRC-REF;—DST-REF;b)DC TPDU.6.7.2.4ProcedureWhen the release of a transport connection is to beinitiated, a transport entity shall send a DR TPDU and shalldiscard all subsequently received TPDUs except for a DRor a DC TPDU.On the receipt of a DR or a DC TPDU, it shall consider thetransport connection to be released and the local referenceshall be frozen (see 6.18). If a CC TPDU has beenpreviously sent or received by the transport connection,then the remote reference is known and shall be used forthe DST-REF in the DR TPDU to be sent. If the remotereference is not known, then the DST-REF in the DR TPDUmay be set to zero, or the entity may wait until a CC TPDUis received before sending the DR TPDU.NOTE — In case that the entity decides to wait for the arrival of the CCTPDU for the connection, deadlock could result from a CC TPDU thatnever arrives. Such a deadlock is prevented by the expiration of theCR TPDU retransmission counter, which forces the DR TPDU to besent.A transport entity which receives a DR TPDU shalla)consider the transport connection to be released if ithas previously sent a DR TPDU for that connection;b)consider the transport connection to be refused(see 6.6) if it has previously sent a CR TPDU for thatconnection and no CC TPDU has been received inacknowledgment;c)consider the transport connection to be releasedand send a DC TPDU in all other cases. If the receivedDR TPDU has the DST-REF field set to zero, then a DC

ISO/IEC 8073:1992 (E)1 8 TPDU with SRC-REF set to zero shall be sent, regardless of the local reference.6 . 8 Error release when operating over CONS6 . 8 . 1 PurposeThis procedure is used only in classes 0 and 2 to release atransport connection on the receipt of an N-DISCONNECTor N-RESET indication.6 . 8 . 2 Network service primitivesThe procedure uses the following service primitives:a)N-DISCONNECT request;b)N-DISCONNECT indication;c)N-RESET indication;d)N-RESET response.6 . 8 . 3 ProcedureWhen, on the network connection to which a transportconnection is assigned, an N-DISCONNECT or N-RESETindication is received, both transport entities shall considerthat the transport connection is released and so inform theTS-users.On receipt of an N-RESET indication:—in class 0, an N-DISCONNECT request shall beissued;—in class 2, it is a local choice to issue an N-RESETresponse or an N-DISCONNECT request; one of theseprimitives shall be issued. However, if the NetworkConnection has other Transport Connections of adifferent class assigned to it, the error recoveryprocedure of that class shall be used to determinewhich primitive is issued.6 . 9 Association of TPDUs with transportconnections6 . 9 . 1 Association of TPDUs with transportconnections when operating over CONS6 . 9 . 1 . 1 PurposeThis procedure is used in all classes to interpret a receivedNSDU as TPDU(s) and, if possible, to associate each suchTPDU with a transport connection.6 . 9 . 1 . 2 Network service primitivesThe procedure uses the following network serviceprimitives:a)N-DATA indication;b)N-EXPEDITED DATA indication;c)N-RESET request;d)N-DISCONNECT request.6 . 9 . 1 . 3 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)any TPDU except CR TPDU, DT TPDU in classes 0 or1 and AK TPDU in class 1—DST-REF;b)CR, CC, DR and DC TPDUs—SRC-REF;c)DT TPDU in classes 0 or 1 and AK TPDU in class 1.6 . 9 . 1 . 4 Procedures6 . 9 . 1 . 4 . 1 Identification of TPDUsIf the received NSDU or expedited NSDU cannot bedecoded (i.e. does not contain one or more correct TPDUs)or is corrupted (i.e. contains a TPDU with a wrongchecksum) then the transport entity shalla)if the network connection on which the error isdetected has a class 0 or 1 transport connectionassigned to it, treat as a protocol error (see 6.22) forthat transport connection;b)otherwise:1)if the NSDU can be decoded but containscorrupted TPDUs, discard the TPDUs (class 4 only)and optionally apply 6.9.1.4.1 b)2);2)if the NSDU cannot be decoded issue an N-RESET or N-DISCONNECT request for the networkconnection and for all the transport connectionsassigned to this network connection (if any), applythe procedures defined for handling of networksignalled reset or disconnect.If the NSDU can be decoded and is not corrupted, thetransport entity shalla)if the network connection on which the NSDU wasreceived has a class 0 transport connection assignedto it, consider the NSDU as forming one TPDU andassociate the TPDU with the transport connection (see6.9.1.4.2);b)otherwise, invoke the separation procedures and foreach of the individual TPDUs in the order in which theyappear in the NSDU apply the procedure defined in6.9.1.4.2.6 . 9 . 1 . 4 . 2 Association of individual TPDUIf the received TPDU is a CR TPDU, then if the SRC-REFparameter and the remote NSAP indicate an existingtransport connection at that receiving entity, then the CRTPDU is associated with that transport connection,otherwise it is processed as requesting the creation of anew transport connection.

ISO/IEC 8073:1992 (E)1 9 If the received TPDU is a DT TPDU and the networkconnection has no TC assigned to it, and the DT TPDU is aclass 0 or class 1 TPDU (as recognized by the absence of aDST-REF field), then the TPDU should be ignored.Otherwise, the DST-REF parameter of the TPDU is used toidentify the transport connection. The following cases aredistinguished:a)If the DST-REF is not allocated to a transportconnection then no association with a transportconnection is made and there are three cases:1)If the TPDU is a CC TPDU the transport entityshall respond on the same network connection witha DR TPDU. The SRC-REF of the DR TPDU may beeither 0 or the DST-REF from the received CC TPDU;2)If the TPDU is a DR TPDU the transport entityshall respond on the same network connection witha DC TPDU; except in the case that the DR iscarrying a SRC-REF set to zero, when no DC TPDUshall be sent, or in the case where the transportentity only supports class 0 when the networkconnection shall be disconnected;3)If the TPDU is neither a CC or DR it shall bediscarded;b)If the DST-REF is allocated to a transportconnection, but the TPDU is received on a networkconnection to which this connection has not beenassigned then there are four cases:1)if the transport connection is of class 4 and if theTPDU is received on a network connection with thesame pair of NSAPs as that of the CR TPDU then theTPDU is associated with this transport connectionand considered as performing assignment;2)if the transport connection is not assigned to anynetwork connection (waiting for reassignment afterfailure) and if the TPDU is received on a networkconnection with the same pair of NSAPs as that ofthe CR TPDU then the association with thattransport connection is made, except in the case ofDC, DR and CC TPDUs which are respectivelydescribed in 6.9.1.4.2 c), d), e);3)In classes 1 and 3, it is also possible to receive aTPDU performing reassignment prior to thenotification of the disconnect of the current networkconnection (i.e. the transport connection isassigned to a network connection, but a TPDUcontaining the appropriate DST-REF is received onanother network connection). In this case it isrecommended that the transport entity:—issue an N-DISCONNECT request on thenetwork connection to which the transportconnection is currently assigned,—apply to all transport connections assigned tothis network connection the procedure forprocessing a received N-DISCONNECTindication,—and then process the TPDU performingreassignment;4)otherwise, the TPDU is considered as having aDST-REF not allocated to a transport connection[case a)];c)If the TPDU is a DC TPDU then it is associated withthe transport connection to which the DST-REF isallocated, unless the SRC-REF is not the expected one,in which case the DC TPDU is discarded.d)if the TPDU is a DR TPDU then there are four cases:1)if the SRC-REF is not as expected then a DCTPDU with DST-REF equal to the SRC-REF of thereceived DR TPDU is sent back and no associationis made, except that in the case where the transportentity only supports class 0 and cannot transmit aDC TPDU, it disconnects the network connectioninstead of transmitting a DC TPDU;2)if a CR TPDU is unacknowledged then the DRTPDU is associated with the transport connection,regardless of the value of its SRC-REF parameter;3)if the transport entity implements class 4 and ifthe DST-REF is zero and there is anunacknowledged CC TPDU or T-CONNECTRESPONSE is awaited, then the DR TPDU shall beassociated with the transport connection holding theSRC-REF as the remote reference;4)otherwise, the DR TPDU is associated with thetransport connection identified by the DST-REFparameter;e)if the TPDU is a CC TPDU whose DST-REF parameteridentifies an open connection (one for which a CC TPDUhas been previously received), and the SRC-REF in theCC TPDU does not match the remote reference, then aDR TPDU is sent back with DST-REF equal to the SRC-REF of the received CC TPDU and no association ismade.f)if none of the above cases apply then the TPDU isassociated with the transport connection identified bythe DST-REF parameter.6 . 9 . 2 Association of TPDUs with transportconnections when operating over CLNS6 . 9 . 2 . 1 PurposeThis procedure is used to interpret a received NSDU asTPDU(s) and, if possible, to associate each such TPDUwith a transport connection.6 . 9 . 2 . 2 Network service primitivesThis procedure makes use of the following network serviceprimitive:N-UNITDATA.6 . 9 . 2 . 3 TPDUs and parameters usedThis procedure makes use of the following TPDUs andparameters:a)all TPDUs except CR TPDU;— DST-REF;b)CR, CC, DR and DC TPDUs;

ISO/IEC 8073:1992 (E)2 0 — SRC-REF.6 . 9 . 2 . 4 Procedures6 . 9 . 2 . 4 . 1 Identification of TPDUsIf the received NSDU cannot be decoded (i.e., does notcontain one or more correct TPDUs) or is corrupted (i.e.,contains a TPDU with a wrong checksum) then thetransport entity shall ignore (discard) the TPDUs. If theNSDU can be decoded and is not corrupted, the transportentity shall invoke the separation procedures and for eachof the individual TPDUs in the order in which they appear inthe NSDU apply the procedure in 6.9.2.4.2.6 . 9 . 2 . 4 . 2 Association of individual TPDUsAssociation of a received TPDU with a transportconnection is generally performed by attempting to matchthe DST-REF in the received TPDU and the NSAP pair overwhich it was received with those of an existing transportconnection. There are three exceptions to this generalprocedure: when the received TPDU is a CR TPDU, theSRC-REF is used instead of the DST-REF; when thereceived TPDU is either a DR or a DC TPDU, the SRC-REFis used in addition to the DST-REF; and when the receivedTPDU is a CC TPDU, whose DST-REF parameter identifiesan open connection (one for which a CC TPDU has beenpreviously received), then the SRC-REF is used in additionto the DST-REF.The following actions shall be taken in consequence to theinability to match the TPDU to an existing transportconnection:a)for a CR TPDU, a new transport connection shall becreated.b)for a CC TPDU, a DR TPDU shall be sent using theSRC-REF and DST-REF fromthe received CC TPDUas the DST-REF and SRC-REF, respectively, of the DRTPDU.c)for a DR TPDU, there are four cases:1)if a CR TPDU is unacknowledged for theconnection identified by the DST-REF in the DRTPDU, then the DR TPDU is associated with thatconnection regardless of the SRC-REF in the DRTPDU.2)if the CR TPDU for the connection identified bythe DST-REF of the DR TPDUhas beenacknowledged and the SRC-REF is not as expected,then a DC TPDU using the SRC-REF of the DRTPDU as DST-REF is sent and no association ismade.3)if the DST-REF in the DR TPDU is zero and thereis an unacknowledged CC TPDU or a T-CONNECTresponse is awaited for a transport connectionholding remote reference equal to the SRC-REF ofthe DR TPDU, then the DR TPDU is associated withthat transport connection.4)in all other situations, the DR TPDU isassociated with the transport connection identifiedby the DST-REF of the DR TPDU.d)For all other TPDU types, the TPDU is discarded.6 . 1 0 Data TPDU numbering6 . 1 0 . 1 PurposeData TPDU numbering is used in classes 1, 2 (except whenthe non-use of explicit flow control option is selected), 3and 4. Its purpose is to enable the use of recovery, flowcontrol and resequencing functions.6 . 1 0 . 2 TPDUs and parameters usedThe procedure uses the following TPDU and parameter:DT TPDU—TPDU-NR.6 . 1 0 . 3 ProcedureA transport entity shall allocate the sequence number zeroto the TPDU-NR of the first DT TPDU which it transmits for atransport connection. For subsequent DT TPDUs sent onthe same transport connection, the transport entity shallallocate a sequence number one greater than the previousone.When a DT TPDU is retransmitted, the TPDU-NR parametershall have the same value as in the first transmission ofthat DT TPDUModulo 27 arithmetic shall be used when normal formatshave been selected and modulo 231 arithmetic shall beused when extended formats have been selected. In thisinternational Standard the relationships "greater than" and"less than" apply to a set of contiguous TPDU numberswhose range is less than the modulus and whose startingand finishing numbers are known. The term "less than"means "occurring sooner in the window sequence" and theterm "greater than" means "occurring later in the windowsequence".6 . 1 1 Expedited data transfer6 . 1 1 . 1 Expedited data transfer when operatingover CONS6 . 1 1 . 1 . 1 PurposeExpedited data transfer procedures are selected duringconnection establishment. The network normal datavariant may be used in classes 1, 2, 3 and 4. The networkexpedited variant is only used in class 1.6 . 1 1 . 1 . 2 Network service primitivesThe procedure uses the following network serviceprimitives:a)N-DATA;b)N-EXPEDITED DATA.6 . 1 1 . 1 . 3 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:

ISO/IEC 8073:1992 (E)2 1 a)ED TPDU—ED TPDU-NR;b)EA TPDU—YR-EDTU-NR.6 . 1 1 . 1 . 4 ProceduresThe TS-user data parameter of each T-EXPEDITED DATArequest shall be conveyed as the data field of an ExpeditedData (ED) TPDU.Each ED TPDU received shall be acknowledged by anExpedited Acknowledge (EA) TPDU.No more than one ED TPDU shall remain unacknowledgedat any time for each direction of a transport connection.An ED TPDU with a zero length data field shall be treated asa protocol error.NOTES1The network normal data variant is used, except when the networkexpedited variant (available in class 1 only), has been agreed, in whichcase ED and EA TPDUs are conveyed in the data fields of N-EXPEDITED DATA primitives (see 6.2.3).2No TPDU can be transmitted using the network expedited variantuntil the CC TPDU becomes acknowledged, to prevent the networkexpedited variant from overtaking the CC TPDU.6 . 1 1 . 2 Expedited data transfer when operatingover CLNS6 . 1 1 . 2 . 1 PurposeExpedited data transfer procedures are selected duringconnection establishment.6 . 1 1 . 2 . 2 Network service primitivesThe procedure makes use of the following network serviceprimitive:N-UNITDATA.6 . 1 1 . 2 . 3 TPDUs and parameters usedThe procedures makes use of the following TPDUs andparameters:a)ED TPDU;—ED TPDU-NR;b)EA TPDU;—YR-EDTU-NR.6 . 1 1 . 2 . 4 ProceduresThe TS-user data parameter of each T-EXPEDITED DATArequest shall be conveyed as the data field of an ExpeditedData (ED) TPDU.Each ED TPDU received shall be acknowledged by anExpedited Acknowledge (EA) TPDU.No more than one ED TPDU shall remain unacknowledgedat any time for each direction of a transport connection.An ED TPDU with a zero length data field shall be treatedas a protocol error (see 6.22).6 . 1 2 Reassignment after failure when operatingover CONS6 . 1 2 . 1 PurposeThe reassignment after failure procedure is used in classes1 and 3 to commence recovery from an NS-providersignalled disconnect.6 . 1 2 . 2 Network service primitivesThe procedure uses the following network service primitive:N-DISCONNECT indication6 . 1 2 . 3 ProcedureWhen an N-DISCONNECT indication is received for thenetwork connection to which a transport connection isassigned, the initiator shall apply one of the followingalternatives:a)if the TTR timer has not already run out and no DRTPDU is retained1)assign the transport connection to a differentnetwork connection (see 6.1.1) and start its TTRtimer if not already started2)while waiting for the completion of assignment if—an N-DISCONNECT indication is received,repeat the procedure from 6.12.3.a);—the TTR timer expires, begin procedure6.12.3˚b);3)when reassignment is complete perform activeresynchronization by executing the proceduredescribed in 6.14.4.1, and, if 6.14.4.1 b) has beenperformed, wait for the next event as follows:—if a valid TPDU is received as the result of theresynchronization, stop the TTR timer, or—if TTR runs out, wait for the next event, or—if an N-DISCONNECT indication is received,begin either procedure 6.12.3 a) or 6.12.3 b)depending on the TTR timer.NOTE — After TTR expires and while waiting for the nextevent, it is recommended that the initiator set a timer with avalue equal to TWR. If this timer expires before the nextevent, the initiator should begin the procedure in 6.12.3 b).b)If the TTR timer has run out, consider the transportconnection as released and freeze the reference (see6.18);

ISO/IEC 8073:1992 (E)2 2 c)if a DR TPDU is retained and the TTR timer has notrun out, then follow the actions in either 6.12.3.a) or6.12.3.b).The responder shall start its TWR timer if not alreadystarted. The arrival of the first TPDU related to thetransport connection (because of resynchronization by theinitiator) completes the reassignment after failureprocedure. The TWR timer is stopped and the respondershall continue with resynchronization (see 6.14). Ifreassignment does not take place within this time, thetransport connection is considered released and thereference is frozen (see 6.18).6 . 1 2 . 4 TimersThe reassignment after failure procedure uses two timers:a)TTR, the time to try reassignment/resynchronizationtimer;b)TWR, the time to wait for reassignment/resynchronization timer.The TTR timer is used by the initiator. Its value shall notexceed 2 min minus the sum of the maximum disconnectpropagation delay and the maximum transit delay of thenetwork connections (see note 1). The value for the TTRtimer may be indicated in the CR TPDU.The TWR timer is used by the responder. If thereassignment time parameter is present in the CR TPDU,the TWR timer value shall be greater than the sum of theTTR timer plus the maximum disconnect propagation delayplus the maximum transit delay of the network connections.If the reassignment time parameter is not present in the CRTPDU, a default value of 2 min shall be used for the TWRtimer.NOTES1Provided that the required quality of service is met, TTR may beset to zero (i.e. no reassignment). This may be done, for example, ifthe rate of NS-provider generated disconnects is very low.2Inclusion of the reassignment time parameter in the CR TPDUallows the responder to use a TWR value of less than 2 min.3If the optional TS1 and TS2 timers are used, it is recommendeda)to stop TS1 or TS2 if running when TTR or TWR is started;b)to restart TS1 or TS2 if necessary when the correspondingTPDU (CR TPDU or DR TPDU respectively) is repeated;c)to select for TS1 and TS2 values greater than TTR.6 . 1 3 Retention and acknowledgement of TPDUs6 . 1 3 . 1 PurposeThe retention and acknowledgement of TPDUs procedure isused in classes 1, 3 and 4 to enable and minimizeretransmission after possible loss of TPDUs.The confirmation of receipt variant is used only in class 1when it has been agreed during connection establishment(see the note).The AK variant is used in classes 3 and 4 and also in class1 when the confirmation of receipt variant has not beenagreed during connection establishment. In addition, inClass 4, the option of using selective acknowledgementmay be agreed to during connection establishment.The request acknowledgement procedure is selectedduring connection establishment and may be used inclasses 3 and 4, and in class 1 when the confirmation ofreceipt variant has not been agreed during connectionestablishment. It allows a transport entity to requestacknowledgement of retained DT TPDUs by setting theROA parameter in a transmitted DT TPDU.NOTE — Use of the confirmation of receipt variant depends on theavailability of the network layer receipt confirmation service and theexpected cost reduction.6 . 1 3 . 2 Network service primitivesWhen operating over CONS, the procedure uses thefollowing network service primitives:a)N-DATA;b)N-DATA ACKNOWLEDGE.When operating over CLNS, the procedure uses thefollowing network service primitive:N-UNITDATA.6 . 1 3 . 3 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)CR, CC, DR and DC TPDUs;b)AK TPDU—YR-TU-NR—selective acknowledgement parameters;c)RJ TPDU—YR-TU-NR;d)DT TPDU—TPDU-NR;e)ED TPDU—ED-TPDU-NR;f)EA TPDU—YR-EDTU-NR.

ISO/IEC 8073:1992 (E)2 3 6 . 1 3 . 4 Procedures6 . 1 3 . 4 . 1 Retention until acknowledgement of TPDUsCopies of the following TPDUs shall be retained upontransmission to permit their later retransmission:CR, CC, DR, DT and ED TPDUsexcept in the following case: if a DR TPDU is sent inresponse to a CR TPDU there is no need to retain a copy ofthe DR TPDU.A copy of each of these TPDUs shall be retained untila)it is acknowledged, as specified in table 5; orb)the transport connection is released.6 . 1 3 . 4 . 2 Confirmation of receipt variantIn the confirmation of receipt variant, applicable only inClass 1, transport entities shalla)set the confirmation request parameter only if thedata parameter contains a CC or DT TPDU (see notes 1and 2);b)issue an N-DATA ACKNOWLEDGE request when itreceives an N-DATA indication with the confirmationrequest parameter set.6 . 1 3 . 4 . 3 Request of acknowledgement optionIf the request acknowledgement procedure has beennegotiated, transport entitiesa)may request acknowledgement of retained DTTPDUs by setting the ROA parameter in a transmittedDT TPDU. The decision as to when the sendingtransport entity should request acknowledgement is alocal matter (see note 4).b)On receipt of a DT TPDU with the ROA parameter setshall transmit an AK TPDU containing up-to-date windowinformation.6 . 1 3 . 4 . 4 Selective acknowledgement optionIf the selective acknowledgement option has beennegotiated, transport entitiesa)may include selective acknowledgement parametersin a transmitted AK TPDU. These selectiveacknowledgement parameters, if included, shall containacknowledgement of blocks of TPDUs notacknowledged by the YR-TU-NR field of the AK TPDU.This procedure allows transport entities to acknowledgeDT TPDUs that are within the window but that are not insequence.b)on receipt of an AK TPDU containing selectiveacknowledgement parameter(s) shall discard the DTTPDUs specified.NOTES (Notes 1 to 3 only apply when operating over CONS)1It is a local matter for each transport entity to decide which N-DATA requests should have the confirmation request parameter set.This decision will normally be related to the amount of storageavailable for retained copies of the DT TPDUs.2Use of the confirmation request parameter may affect the quality ofnetwork service.3In class 3, and in class 1, when use of explicit AK variant isselected, if a transport entity does not send an AK TPDU after receptionof each DT TPDU, it is recommended that it—starts a timer after reception of DT TPDU;—sends an AK TPDU with up-to-date window information atexpiration of the timer if an AK TPDU with the same windowinformation has not been previously sent.Selection of the value of this timer is a local matter but may affectperformance.4It is recommended that, if the sending transport entity has arestriction in the number of DT TPDUs that it can retain, then it set theROA parameter to avoid a delay in transmitting DT TPDUs due to theremote transport entity operating an AK withholding policy.Table 5 — Acknowledgement of TPDUsRetainedTPDUVariantRetained untilacknowledged by:CRBothCC, DR or ER TPDUDRBothDC or DR (in case ofcollision) TPDUCCConfirmationof receiptvariantN-DATA ACKNOWLEDGEindication, RJ, DT, EA orED TPDUCCAK variantRJ, DT, AK, ED or EA TPDUDTConfirmationof receiptvariantN-DATA ACKNOWLEDGEindication corresponding toan N-DATA request whichconveyed, or came after,the DT TPDUDTAK variantAK or RJ TPDU for whichthe YR-TU-NR is greaterthan TPDU-NR in the DTTPDU. In case of selectiveacknowledgement, if theselectiveacknowledgementparameters in the AK TPDUinclude the TPDU-NR of theDT TPDU.EDBothEA TPDU for which the YR-EDTU-NR is equal to theED-TPDU-NR in the EDTPDU

ISO/IEC 8073:1992 (E)2 4 6 . 1 4 Resynchronization6 . 1 4 . 1 PurposeThe resynchronization procedures are used in classes 1and 3 to restore the transport connection to normal after areset or during reassignment after failure according to 6.12.6 . 1 4 . 2 Network service primativesThe procedure uses the following network service primitive:N-RESET indication.6 . 1 4 . 3 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)CR, DR, CC, and DC TPDUs;b)RJ TPDU—YR-TU-NR;c)DT TPDU—TPDU-NR;d)ED TPDU—ED-TPDU-NR;e)EA TPDU—YR-EDTU-NT.6 . 1 4 . 4 ProcedureA transport entity which is notified of the occurrence of a N-RESET shall:a)if the transport entity is the responder, carry out thepassive resynchronization procedure (see 6.14.4.2);b)if the transport entity has elected not to reassign, donothing;c)otherwise, execute the active resynchronizationprocedure described in 6.14.4.1 and, if 6.14.4.1 b) hasbeen performed, wait for the next event as follows:—if a valid TPDU is received as the result of theresynchronization, stop the TTR timer, or—if TTR runs out, wait for the next event, or—if an N-RESET indication is received, perform6.14.4.6 . 1 4 . 4 . 1 Active resynchronization proceduresThe transport entity shall carry out one of the followingactions:a)if the TTR timer has been previously started and hasrun out (i.e. no valid TPDU has been received,), theprocedures defined in 6.12.3 a)3) shall apply;b)otherwise, the TTR timer shall be started (unless it isalready running) and the first which become applicableof the following actions shall be taken:1)if a CR TPDU is unacknowledged, then thetransport entity shall retransmit it;2)if a DR TPDU is unacknowledged, then thetransport entity shall retransmit it;3)otherwise, the transport entity shall carry out thedata resynchronization procedures (6.14.4.3).6 . 1 4 . 4 . 2 Passive resynchronization proceduresThe transport entity shall not send any TPDUs until a TPDUhas been received. The transport entity shall start its TWRtimer if it has not already been started (due to a previous N-DISCONNECT or N-RESET indication). If the timer runs outprior to the receipt of a valid TPDU which commencesresynchronization (i.e. CR or DR or ED or RJ TPDU) thetransport connection is considered as released and thereference is frozen (see 6.18).When a valid TPDU is received the transport entity shallstop its TWR timer and carry out one of the followingappropriate actions, depending on the TPDU:a)if it is a DR TPDU, then the transport entity shallsend a DC TPDU;b)if it is a repeated CR TPDU (see note 1) the transportentity shall carry out the appropriate action from thefollowing:1)if a CC TPDU has already been sent, andacknowledged: treat as a protocol error;2)if the responder wants to release the transportconnection or refuse the CR TPDU: (re)transmit theDR TPDU, setting the source reference to zero;3)if the T-CONNECT response has not yet beenreceived from the user: take no action;4)otherwise: (re)transmit the CC TPDU, followed byretransmission of any unacknowledged ED TPDU(see note 2) and retransmission of theunacknowledged DT TPDUs, subject to anyapplicable flow control procedures.NOTES1A repeated CR TPDU can be identified by being on anetwork connection with the appropriate network addresses andhaving a correct source reference.2The transport entity should not use network expedited untilthe CC TPDU is acknowledged (see 6.5). This rule preventsthe network expedited from overtaking the CC TPDU.c)if it is an RJ or ED TPDU then one of the followingactions shall be taken:1)if a DR TPDU is unacknowledged, then thetransport entity shall retransmit it;2)if a CC TPDU is unacknowledged, the RJ or EDTPDU shall be considered as acknowledging the CCTPDU, and the transport entity shall carry out thedata resynchronization procedures (6.14.4.3);

ISO/IEC 8073:1992 (E)2 5 3)otherwise, the transport entity shall carry out thedata resynchronization procedures (6.14.4.3).6 . 1 4 . 4 . 3 Data resynchronization proceduresThe transport entity shall carry out the following actions inthe following order:a)(re)transmit any ED TPDU which is unacknowledged.b)transmit an RJ TPDU with YR-TU-NR field set to theTPDU-NR of the next expected DT TPDU;c)wait for the next TPDU from the other transportentity, unless an RJ or DR TPDU has already beenreceived; if a DR TPDU is received the transport entityshall send a DC TPDU, freeze the reference, inform theTS-user of the disconnection and take no further action[i.e. it shall not follow the procedures in 6.14.4.3 d)]. Ifan RJ TPDU is received, the procedure of 6.14.4.3 d)shall be followed. If an ED TPDU is received theprocedures as described in 6.11 shall be followed. If itis a duplicated ED-TPDU the transport entity shallacknowledge it with an EA TPDU, discard the duplicatedED TPDU and wait again for the next TPDU;d)(re)transmit any DT TPDUs which areunacknowledged, subject to any applicable flow controlprocedures (see the note).NOTE — The RJ TPDU may have reduced the credit.6 . 1 5 Multiplexing and demultiplexing whenoperating over CONS6 . 1 5 . 1 PurposeThe multiplexing and demultiplexing procedures are used inclasses 2, 3 and 4 to allow several transport connections toshare a network connection at the same time.6 . 1 5 . 2 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:CC, DR, DC, DT, AK, ED, EA, RJ, and ER TPDUs—DST-REF6 . 1 5 . 3 ProcedureThe transport entities shall be able to send and receive onthe same network connection TPDUs belonging to differenttransport connections.NOTES1When performing demultiplexing the transport connection to whichthe TPDUs apply is determined by the procedures defined in 6.9.2Multiplexing allows the concatenation of TPDUs belonging todifferent transport connections to be transferred in the same N-DATAprimitive (see 6.4).6 . 1 6 Explicit flow control6 . 1 6 . 1 PurposeThe explicit flow control procedure is used in classes 2, 3,and 4 to regulate the flow of DT TPDUs independently of theflow control in the other layers.6 . 1 6 . 2 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)CR, CC, AK and RJ TPDUs—CDT;b)DT TPDU—TPDU-NR;—ROA;c)AK TPDU—YR-TU-NR;—subsequence number;—flow control confirmation;—selective acknowledgement parameters;d)RJ TPDU—YR-TU-NR.6 . 1 6 . 3 ProcedureThe procedures differ in different classes. They aredefined in the clauses specifying the separate classes.6 . 1 7 Checksum6 . 1 7 . 1 PurposeThe checksum procedure is used to detect corruption ofTPDUs by the NS-provider.NOTE — Although a checksum algorithm has to be adapted to the typeof errors expected on the network connection, at present, only onealgorithm is defined.6 . 1 7 . 2 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:All TPDUs—checksum.6 . 1 7 . 3 ProcedureThe checksum shall be used only in class 4. It shall alwaysbe used for the CR TPDU, and shall be used for all otherTPDUs unless the non-use of the checksum was selectedduring connection establishment.

ISO/IEC 8073:1992 (E)2 6 The sending transport entity shall transmit TPDUs with thechecksum parameter set such that the following formulaeare satisfied:�i˚=˚1Lai˚=˚0˚(modulo˚255)�i˚=˚1Liai˚=˚0˚(modulo˚255)whereiis the number (i.e. position) of an octet within theTPDU (see 13.2);aiis the value of octet in position i;Lis the length of TPDU in octets.A transport entity which receives a TPDU for a transportconnection for which the use of the checksum has beenagreed and which does not satisfy the above formulae shalldiscard the TPDU (see also note 2).When a spurious TPDU is received and an answer has to besent, the transport entity shalla)if it supports the checksum algorithm and thereceived TPDU contains a checksum parameter,include a checksum parameter in the answering TPDU;orb)in all other cases, not include a checksumparameter in the answering TPDU.An entity not supporting the checksum may alwayssuppose that a CR TPDU with class 4 proposed is correctand therefore negotiate down to a class lower than 4.NOTES1An efficient algorithm for determining the checksum parameters isgiven in annex B.2If the checksum is incorrect, it is impossible to know with certaintyto which transport connection the TPDU is related; further action maybe required dependent on the type of network service in use (see 6.9.1for CONS and 6.9.2 for CLNS).3The checksum proposed is easy to calculate and so will notimpose a heavy burden on implementations. However, it will notdetect insertion or loss of leading or trailing zeros and will not detectsome octets misordering.4When CONS is used and a TPDU is received on a networkconnection, it is impossible to know with certainty that only class 4transport connections use this network connection as it may be aTPDU performing reassignment.Consequently, the only way to check the validity is as follows:a)if the network connection is used by a class 0 or class 1transport connection, there is no checksum;b)examine the TPDU code;c)deduce the fixed part length;d)from LI, deduce the variable part;e)go through parameters and if the checksum parameter isfound, then verify it;f)if it is incorrect, then assume that transport connection is class4 and drop it;g)if it is correct, then associate the TPDU with a transportconnection; if the transport connection uses the checksum, it iscorrect; otherwise, it shall be considered as a protocol error.6 . 1 8 Frozen references6 . 1 8 . 1 PurposeThis procedure shall be used in order to prevent re-use of areference while TPDUs associated with the old use of thereference may still exist.6 . 1 8 . 2 ProcedureWhen a transport entity determines that a particularconnection is released it shall place the reference which ithas allocated to the connection in a frozen state accordingto the procedures of the class. While frozen, the referenceshall not be re-used.NOTE — The frozen reference procedure is necessary becauseretransmission or misordering can cause TPDUs bearing a referenceto arrive at an entity after it has released the connection for which itallocated the reference. Retransmission, for example, can arise whenthe class includes either resynchronization (see 6.14) orretransmission on time-out (see 6.19).6 . 1 8 . 2 . 1 Procedure for classes 0 and 2This International Standard does not specify frozenreference procedures for classes 0 and 2.NOTE — For consistency with other classes, references may be frozenas a local matter.6 . 1 8 . 2 . 2 Procedure for classes 1 and 3The frozen reference procedure is used except in thefollowing cases (see note 1):a)when the transport entity receives a DC TPDU inresponse to a DR TPDU which it has sent (see note 2);b)When the transport entity sends a DR or ER TPDU inresponse to a CR TPDU which it has received (see note3);c)when the transport entity has considered theconnection to be released after the expiration of theTWR timer (see note 4);d)when the transport entity receives a DR or ER TPDUin response to a CR TPDU which it has sent;e)when the reference is zero.The period of time for which the reference remains frozenshall be greater than the TWR time.

ISO/IEC 8073:1992 (E)2 7 NOTES1However, even in these cases, for consistency freezing thereference may be done as a local decision.2When the DC TPDU is received it is certain that the other transportentity considers the connection released.3When the DR or ER TPDU is sent the peer transport entity has notbeen informed of any reference assignment and thus cannot possiblymake use of a reference (this includes the case where a CC TPDUwas sent, but was lost).4In c) the transport entity has already effectively frozen the referencefor an adequate period.6 . 1 8 . 2 . 3 Procedure for class 4The frozen reference procedure shall be used in class 4.The period for which the reference remains frozen shall begreater than L (see 12.2.1.1.6).6 . 1 9 Retransmission on time-out6 . 1 9 . 1 PurposeThe procedure is used in class 4 to cope with unsignalledloss of TPDUs by the NS provider.6 . 1 9 . 2 TPDUs usedThe procedure uses the following TPDUs:CR, CC, DR, DT, ED, AK TPDUs.6 . 1 9 . 3 ProcedureThe procedure is specified in the procedures for class 4[see 12.2.1.2 j) and 12.2.1.3 g)].6 . 2 0 Resequencing6 . 2 0 . 1 PurposeThe resequencing procedure is used in class 4 to cope withmisordering of TPDUs by the network service provider.6 . 2 0 . 2 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)DT TPDU—TPDU-NR;b)ED TPDU—ED TPDU-NR.6 . 2 0 . 3 ProcedureThe procedure is specified in the procedures for class 4(see 12.2.3.5).6 . 2 1 Inactivity control6 . 2 1 . 1 PurposeThe inactivity control procedure is used in class 4 to copewith unsignalled termination of a network connection whenusing CONS and the failure of a remote transport entitywhen using CONS or CLNS.6 . 2 1 . 2 procedureThe procedure is specified in the procedures for class 4(see 12.2.3.3).6 . 2 2 Treatment of protocol errors6 . 2 2 . 1 Treatment of protocol errors whenoperating over CONS6 . 2 2 . 1 . 1 PurposeThe procedure for treatment of protocol errors is used in allclasses to deal with invalid TPDUs.6 . 2 2 . 1 . 2 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)ER TPDU—reject cause;—invalid TPDU;b)DR TPDU—reason code.6 . 2 2 . 1 . 3 ProcedureA transport entity that receives a TPDU that can beassociated to a transport connection and is invalid orconstitutes a protocol error (see 3.2.16 and 3.2.17) shalltake one of the following actions so as not to jeopardizeany other transport connections not assigned to thatnetwork connection:a)transmit an ER TPDU;b)reset or close the network connection; orc)invoke the release procedures appropriate to theclass.Under certain circumstances it is also possible to discardthe TPDU.If an ER TPDU is sent in class 0 it shall contain the octetsof the invalid TPDU up to and including the octet where theerror was detected (see notes 3, 4 and 5).If the TPDU cannot be associated with a particulartransport connection the transport entity shall follow theprocedures in 6.9.NOTES

ISO/IEC 8073:1992 (E)2 8 1In general, no further action is specified for the receiver of the ERTPDU but it is recommended that it initiates the release procedureappropriate to the class. If the ER TPDU has been received as ananswer to a CR TPDU then the connection is regarded as released(see 6.6).2Care should be taken by a transport entity receiving several invalidTPDUs or ER TPDUs to avoid looping if the error is generatedrepeatedly.3If the invalid received TPDU is greater than the selected maximumTPDU size-inclusion in the invalid TPDU parameter of the ER TPDUmay not be possible.4It is recommended that the sender of the ER TPDU starts anoptional timer TS2 to ensure the release of the connection. If the timerexpires, the transport entity shall initiate the release proceduresappropriate to the class. The timer should be stopped when a DRTPDU or an N-DISCONNECT indication is received.5In classes other than 0, it is recommended that the invalid TPDUbe also included in the ER TPDU.6 . 2 2 . 2 Treatment of protocol errors whenoperating over CLNS6 . 2 2 . 2 . 1 PurposeThe procedure for treatment of protocol errors is used todeal with invalid TPDUs.6 . 2 2 . 2 . 2 TPDUs and parameters usedThe procedure uses the following TPDUs and parameters:a)ER TPDU;—reject cause;—invalid TPDU;b)DR TPDU;—reason.6 . 2 2 . 2 . 3 ProcedureInvalid TPDUs and protocol errors shall be ignored (noaction and TPDU discarded, or responded to with an ERTPDU), except for the following case: a CC TPDU isreceived in which the class field does not specify class 4and a previously sent CR TPDU has not yet beenacknowledged. In this case, the transport connection shallbe terminated (See 6.7).NOTE — It is recommended that the sender of the ER TPDU starts anoptional timer TS2 to ensure the release of the connection. If the timerexpires, the transport entity shall initiate the release procedureappropriate to class 4. The timer should be stopped when a DR TPDUis received.6 . 2 3 Splitting and recombining when operatingover CONS6 . 2 3 . 1 PurposeThis procedure is used only in class 4 to allow a transportconnection to make use of multiple network connections toprovide additional resilience against network failure, toincrease throughput, or for other reasons.6 . 2 3 . 2 ProcedureWhen this procedure is being used, a transport connectionmay be assigned (see 6.1) to multiple network connections(see note 1). TPDUs for the connection may be sent overany such network connection.If the use of class 4 is not accepted by the remotetransport entity following the negotiation rules, then nonetwork connection except that over which the CR TPDUwas sent may have the transport connection assigned to it.NOTES1The resequencing function of class 4 (see 6.20) is used to ensurethat TPDUs are processed in the correct sequence.2Either transport entity may assign the connection to further networkconnections of which it is the owner at any time during the life of thetransport connection, provided the following constraints are respected:—the initiator does not start splitting before having received theCC TPDU;—as soon as a new assignment is carried out it is recommendedto send a TPDU on this network connection in order to make theremote entity aware of this assignment.3A transport entity performing splitting should ensure that TPDUsare sent at intervals on each supporting network connection, forexample, by sending successive TPDUs on successive networkconnections, where the set of network connections is used cyclically.When splitting is used the inactivity control procedure defines in clause12.2.3.3 will not normally detect unsignalled network connection failure.Any method of monitoring network connections to detect such failure isa local matter.7Protocol classesTable 6 gives an overview of which elements of procedureare included in each class. In certain cases, the elementsof procedure within different classes are not identical and,for this reason, table 6 cannot be considered as part of thedefinitive specification of the protocol.

ISO/IEC 8073:1992 (E)2 9 Table 6 - Allocation of elements of procedures within classesProtocol mechanismCross-referenceVariantorOption01234CONS4CLNSAssignment to networkconnection6.1.1xxxxxTPDU transfer6.2xxxxxxSegmenting and reassembling6.3xxxxxxConcatenation and separation6.4xxxxxConnection establishment6.5xxxxxxConnection refusal6.6xxxxxxNormal release6.7ImplicitExplicitxxxxxxError release6.8xxAssociation of TPDUs withtransport connection6.9xxxxxxTPDU numbering6.10NormalExtendedxm(1)o(1)momomoExpedited data transfer6.11Network NormalNetwork Expeditedmaox(1)xxxReassignment after failure6.12xx(3)Retention andacknowledgement of TPDUs6.13Confirmation ofreceiptaoAKmxxxUse of selectiveacknowledgementooUse of requestacknowledgemento(4)oooResynchronization6.14xx(3)Multiplexing and demultiplexing6.15x(2)xxExplicit flow control (with)Explicit flow control (without)6.16xxmoxxxChecksum (use of)Checksum (non-use of)6.17xxxxmomoFrozen references6.18xxxxRetransmission on time-out6.19xxResequencing6.20xxInactivity control6.21xxTreatment of protocol errors6.22xxxxxxSplitting and recombining6.23xKey to Table 6:xProcedure always included in classNot applicablemNegotiable procedure whose implementation in equipment is mandatoryoNegotiable procedure whose implementation in equipment is optionalaoNegotiable procedure whose implementation in equipment is optional and where use depends ofavailability within the network service(1)Not applicable in class 2 when non-use of explicit flow control is selected(2)Multiplexing may lead to degradation of the quality of service if the non-use of explicit flow controlhas been selected(3)This function is provided in class 4 using procedures other than those used in the cross-reference(4)This option is not applicable in class 1, when the confirmation of receipt variant has been selected

ISO/IEC 8073:1992 (E)3 0 8Specification for class 0: Simple class8 . 1 Functions of class 0Class 0 is designed to have minimum functionality. Itprovides only the functions needed for connectionestablishment with negotiation, data transfer withsegmenting and protocol error reporting.Class 0 provides transport connections with flow controlbased on the network service provided flow control, anddisconnection based on the network servicedisconnection.8 . 2 Procedures for class 08 . 2 . 1 Procedures applicable at all timesThe transport entities shall use the following procedures:a)TPDU transfer (see 6.2);b)association of TPDUs with transport connections(see 6.9);c)treatment of protocol errors (see 6.22);d)error release (see 6.8).8 . 2 . 2 Connection establishmentThe transport entities shall use the following procedures:a)assignment to network connection (see 6.1.1); thenb)connection establishment (see 6.5) and, ifappropriate, connection refusal (see 6.6);subject to the following constraints:1)the CR and CC TPDUs shall contain no parameterfields in the variable part of the header other than thosefor TSAP-ID, maximum TPDU size, and preferredmaximum TPDU size;2)the CR and CC TPDUs shall not contain a data field.8 . 2 . 3 Data transferThe transport entities shall use the segmenting andreassembling procedure (see 6.3).8 . 2 . 4 ReleaseThe transport entities shall use the implicit variant of thenormal release procedure (see 6.7.1.4).NOTE — The lifetime of the transport connection is directly correlatedwith the lifetime of the network connection.9Specification for class 1: Basic errorrecovery class9 . 1 Functions of class 1Class 1 provides transport connections with flow controlbased on the network service provided flow control, errorrecovery, expedited data transfer, disconnection, and alsothe ability to support consecutive transport connections ona network connection.This class provides the functionality of class 0 plus theability to recover after a failure signalled by the NetworkService, without involving the TS-user.9 . 2 Procedures for class 19 . 2 . 1 Procedures applicable at all timesThe transport entities shall use the following procedures:a)TPDU transfer (see 6.2);b)association of TPDU with transport connections(see 6.9);c)treatment of protocol errors (see 6.22);d)reassignment after failure (see 6.12);e)resynchronization (see 6.14), or reassignment afterfailure (see 6.12) together with resynchronization (see6.14);f)concatenation and separation (see 6.4);g)retention and acknowledgement of TPDUs (see6.13); the variant used, AK or confirmation of receipt,shall be as selected during connection establishment(see the notes);h)frozen references (see 6.18).NOTES1The negotiation of the variant of retention and acknowledgement ofTPDUs procedure to be used over the transport connection has beendesigned such that if the initiator proposes the use of the AK variant (i.e.the mandatory implementation option), the responder has to accept useof this option and if the initiator proposes use of the confirmation ofreceipt variant the responder is entitles to select use of the AK variant.2The AK variant makes use of AK TPDUs to release copies ofretained DT TPDUs. The CDT parameter of AK TPDUs in class 1 isnot significant, and is set to 1111.3The confirmation of receipt variant is restricted to this class and itsuse depends on the availability of the network layer receiptconfirmation service, and the expected cost reduction.9 . 2 . 2 Connection establishmentThe transport entities shall use the following procedures:a)assignment to network connection (see 6.1.1); then

ISO/IEC 8073:1992 (E)3 1 b)connection establishment (see 6.5) and, ifappropriate, connection refusal (see 6.6).9 . 2 . 3 Data transfer9 . 2 . 3 . 1 GeneralThe sending transport entity shall use the followingprocedures:a)segmenting (see 6.3); thenb)the normal format variant of DT TPDU numbering(see 6.10).The receiving transport entity shall use the followingprocedures:1)the normal format variant of DT TPDU numbering(see 6.10); then2)reassembling (see 6.3).NOTE — The decision to issue an N-RESET request in order to forcethe remote entity to carry out the resynchronization (see 6.14) may bemade on a local basis.9 . 2 . 3 . 2 Expedited dataThe transport entities shall use either the network normaldata or the network expedited variants of the expediteddata transfer procedure (see 6.11) if their use has beenselected during connection establishment (see note 1).The sending transport entity shall not allocate the sameEDTPDU-NR to successive ED TPDUs (see notes 2 and 3).When acknowledging an ED TPDU by sending an EA TPDUthe transport entity shall put into the YR-EDTU-NRparameter of the EA TPDU the value received in the ED-TPDU-NR parameter of the ED TPDU.NOTES1The negotiation of the variant of expedited data transfer procedureto be used over the transport connection has been designed such that ifthe initiator proposes the use of the network normal data variant (i.e.the mandatory implementation option), the responder has to accept useof this option and if the initiator proposes use of the network expeditedvariant, the responder is entitled to select use of the network normaldata variant.2This numbering enables the receiving transport entity to discardrepeated ED TPDUs when resynchronization (see 6.14) has takenplace.3No other significance is attached to the ED-TPDU-NR parameter.It is recommended, but not essential, that the values used beconsecutive modulo 128.4The use of RJ TPDUs during resynchronization (see 6.14) canlead to retransmission. Thus, the receipt of a duplicate ED TPDU ispossible. Such an ED TPDU is discarded.9 . 2 . 4 ReleaseThe transport entities shall use the explicit variant of therelease procedure (see 6.7.1.5).1 0 S p e c i f i c a t i o n f o r c l a s s 2 : Multiplexing class1 0 . 1 Functions of class 2Class 2 provides transport connections with or withoutindividual flow control; no error detection or error recoveryis provided.If the network connection resets or disconnects, thetransport connection is terminated without the transportrelease procedure and the TS-user is informed.When explicit flow control is used, a credit mechanism isdefined allowing the receiver to inform the sender of theexact amount of data he is willing to receive and that theexpedited data transfer is available.1 0 . 2 Procedures for class 21 0 . 2 . 1 Procedures applicable at all timesThe transport entities shall use the following proceduresa)association of TPDUs with transport connection(see 6.9);b)TPDU transfer (see 6.2);c)treatment of protocol errors (see 6.22);d)concatenation and separation (see 6.4);e)error release (see 6.8).Additionally the transport entities may use the followingprocedures:f)multiplexing and demultiplexing (see 6.15).1 0 . 2 . 2 Connection establishmentThe transport entities may use the following procedures:a)assignment to network connection (see 6.1.1); thenb)connection establishment (see 6.5) and, ifapplicable, connection refusal (see 6.6).1 0 . 2 . 3 Data transfer when non-use of explicitflow control has been selectedIf this option has been selected as a result of theconnection establishment, the transport entities shall usethe segmenting procedure (see 6.3).The TPDU-NR field of DT TPDUs is not significant and maytake any value.NOTE — Expedited data transfer is not applicable (see 6.5).

ISO/IEC 8073:1992 (E)3 2 1 0 . 2 . 4 Data transfer when use of explicit flowcontrol has been selected1 0 . 2 . 4 . 1 GeneralThe sending transport entity shall use the followingprocedures:a)segmenting (see 6.3); thenb)DT TPDU numbering (see 6.10).The receiving transport entity shall use the followingprocedures:1)DT TPDU numbering (see 6.10); if a DT TPDU isreceived which is out of sequence it shall be treated asa protocol error; then2)reassembling (see 6.3).The variant of the DT TPDU numbering which is used byboth transport entities shall be that which was agreed atconnection establishment.1 0 . 2 . 4 . 2 Flow controlThe transport entities shall send an initial credit (which maybe zero) in the CDT field of the CR or CC TPDU. This creditrepresents the initial value of the upper window edgeallocated to the peer entity.The transport entity that receives the CR or the CC TPDUshall consider its lower window edge as zero, and its upperwindow edge as the value of the CDT field in the receivedTPDU.In order to authorize the transmission of DT TPDUs, by itspeer, a transport entity may transmit an AK TPDU at anytime, subject to the following constraints:a)the YR-TU-NR parameter shall be at most onegreater than the TPDU-NR field of the last received DTTPDU or shall be zero if no DT TPDU has been received;b)if an AK TPDU has previously been sent the value ofthe YR-TU-NR parameter shall not be lower than that inthe previously sent AK TPDU;c)the sum of the YR-TU-NR and CDT fields shall not beless than the upper window edge allocated to the remoteentity (see note 1).A transport entity which receives an AK TPDU shallconsider the YR-TU-NR field as its new lower window edge,and the sum of YR-TU-NR and CDT as its new upper windowedge. If either of these have been reduced or if the lowerwindow edge has become more than one greater than theTPDU-NR of the last transmitted DT TPDU, this shall betreated as a protocol error (see 6.22).A transport entity shall not send a DT TPDU with a TPDU-NRoutside of the transmit window (see notes 2 and 3).NOTES1This means that credit reduction is not applicable.2This means that a transport entity is required to stop sending if theTPDU-NR field of the next DT TPDU which would be sent would bethe upper window edge. Sending of DT TPDU may be resumed if anAK TPDU is received which increases the upper window edge.3The rate at which a transport entity progresses the upper windowedge allocated to its peer entity constrains the throughput attainable onthe transport connection.1 0 . 2 . 4 . 3 Expedited dataThe transport entities shall follow the network normal datavariant of the expedited data transfer procedure in 6.11.1 ifits use has been agreed during connection establishment.ED and EA TPDUs are not subject to the flow controlprocedures in 10.2.4.2. The ED-TPDU-NR and YR-ETDU-NR fields of ED and EA TPDUs respectively are notsignificant and may take any value.1 0 . 2 . 5 ReleaseThe transport entities shall use the explicit variant of therelease procedure in 6.7.1.1 1 Specification for class 3: Errorrecovery and multiplexing class1 1 . 1 Functions of class 3Class 3 provides the functionality of class 2 (with use ofexplicit flow control) plus the ability to recover after a failuresignalled by the Network Layer without involving the TS-user.The mechanisms used to achieve this functionality alsoallow the implementation of more flexible flow control.1 1 . 2 Procedures for class 31 1 . 2 . 1 Procedures applicable at all timesThe transport entities shall use the following procedures:a)association of TPDUs with transport connections(see 6.9);b)TPDU transfer (see 6.2) and retention andacknowledgement of TPDUs (AK variant only) (see6.13);c)treatment of protocol errors (see 6.22);d)concatenation and separation (see 6.4);e)reassignment after failure (see 6.12), together withresynchronization (see 6.14);f)frozen references (see 6.18).Additionally, the transport entities may use the followingprocedure:g)multiplexing and demultiplexing (see 6.15).

ISO/IEC 8073:1992 (E)3 3 1 1 . 2 . 2 Connection establishmentThe transport entities shall use the following procedures:a)assignment to network connections (see 6.1.1);thenb)connection establishment (see 6.5) and, ifappropriate, connection refusal (see 6.6).1 1 . 2 . 3 Data transfer1 1 . 2 . 3 . 1 GeneralThe sending transport entity shall use the followingprocedures:a)segmenting (see 6.3); thenb)DT TPDU numbering (see 6.10); after receipt of anRJ TPDU (see 11.2.3.2) the next DT TPDU to be sentmay have a value which is not the previous value ofTPDU-NR plus one.The receiving transport entity shall use the followingprocedures:1)DT TPDU numbering (see 6.10); the TPDU-NR field ofeach received DT TPDU shall be treated as a protocolerror if it exceeds the greatest value received in aprevious DT TPDU by more than one (see the note);then2)Reassembling (see 6.3); duplicated TPDUs shall beeliminated before reassembling is performed.NOTE — The use of RJ TPDUs (see 11.2.3.2) can lead toretransmission and reduction of credit. Thus the receipt of a DT TPDUwhich is a duplicate, or which is greater than or equal to the upperwindow edge allocated to the peer entity, is possible and is thereforenot treated as a protocol error.1 1 . 2 . 3 . 2 Use of an RJ TPDUA transport entity may send an RJ TPDU at any time inorder to invite retransmission or to reduce the upper windowedge allocated to the peer entity (see note 1).When an RJ TPDU is sent, the following constraints shall berespected:a)the YR-TU-NR parameter shall be at most onegreater than the greatest value received in a previousDT TPDU, or shall be zero if no DT TPDU has yet beenreceived (see note 2);b)if an AK or RJ TPDU has been sent previously theYR-TU-NR parameter shall not be lower than that in theAK or RJ TPDU sent previously.When a transport entity receives an RJ TPDU (see note 3):c)the next DT TPDU to be transmitted, orretransmitted, shall be that for which the value of theTPDU-NR parameter is equal to the value of the YR-TU-NR parameter of the RJ TPDU;d)the sum of the values of the YR-TU-NR and CDTparameters of the RJ TPDU becomes the new upperwindow edge (see note 4).NOTES1An RJ TPDU can also be sent as part of the resynchronization (see6.14) and reassignment after failure (see 6.12) procedures.2It is recommended that the YR-TU-NR parameter be equal to theTPDU-NR parameter of the next expected DT TPDU.3These rules are a subset of those specified for the case when anRJ TPDU is received during resynchronization (see 6.14) andreassignment after failure (see 6.12).4This means that an RJ TPDU can be used to reduce the upperwindow edge allocated to the peer entity (credit reduction).1 1 . 2 . 3 . 3 Flow controlThe procedures shall be as defined in 10.2.4.2, except thata)a credit reduction may lead to the reception of a DTTPDU with a TPDU-NR parameter whose value is not,but would have been less than the upper window edgeallocated to the remote entity prior to the creditreduction. This shall not be treated as a protocol error;b)receipt of an AK TPDU which sets the lower windowedge more than one greater than the TPDU-NR of thelast transmitted DT TPDU shall not be treated as aprotocol error, provided that all acknowledged DTTPDUs have been previously transmitted (see notes 1and 2).NOTES1This can only occur during retransmission following receipt of anRJ TPDU.2The transport entity may either continue retransmission as beforeor retransmit only those DT TPDUs, not acknowledged by the AKTPDU. In either case, copies of the acknowledged DT TPDUs neednot be retained.1 1 . 2 . 3 . 4 Expedited dataThe transport entities shall follow the network normal datavariant of the expedited data transfer procedure in 6.11.1 ifits use has been agreed during connection establishment.The sending transport entity shall not allocate the sameED-TPDU-NR to successive ED TPDUs.The receiving transport entity shall transmit an EA TPDUwith the same value in its YR-EDTU-NR parameter. If, andonly if, this number is different from that of the ED TPDUperceived previously, shall it generate a T-EXPEDITEDDATA indication to convey the data to the TS-user (seenote 2).NOTES1No other significance is attached to the ED-TPDU-NR parameter.It is recommended, but not essential that the values be consecutivemodulo 2n, where n is the number of bits of the parameter.

ISO/IEC 8073:1992 (E)3 4 2This procedure ensures that the TS-user does not receive datacorresponding to the same ED TPDU more than once.1 1 . 2 . 4 ReleaseThe transport entities shall use the explicit variant of therelease procedure in 6.7.1.1 2 Specification for class 4: Errordetection and recovery class1 2 . 1 Functions of class 41 2 . 1 . 1 Functions of class 4 when operatingover CONSClass 4 provides the functionality of class 3, plus the abilityto detect and recover from lost, duplicated, or out ofsequence TPDUs without involving the TS-user.This detection of errors is made by extended use of the DTTPDU numbering of class 2 and class 3, by time-outmechanisms, and by additional procedures.Class 4 detects signalled and unsignalled network failures(i.e. resets or disconnects or inactivity) and recovers fromthese failures by using time-out mechanisms.This class detects and recovers from damaged TPDUs byusing a checksum mechanism. The checksum mechanismshall be available but its use or its non-use is subject tonegotiation.This class also provides additional resilience againstnetwork failure and increased throughput capability byallowing a transport connection to make use of multiplenetwork connections.1 2 . 1 . 2 Functions of class 4 when operatingover CLNSClass 4 provides flow control between peer transportentities, the capability to detect and recover from errorswhich occur as a result of a low grade service availablefrom the network service provider and resilience fromfailure of the peer entity — the kind of errors to be detectedinclude: TPDU loss, TPDU delivery out of sequence, TPDUduplication and TPDU corruption — these errors may affectcontrol TPDUs as well as data TPDUs.The detection of errors is made by use of TPDU numberingon DT, AK, ED and EA TPDUs, by time-out mechanisms andadditional procedures such as the use of a checksummechanism. The use of the checksum mechanism shall beavailable but its use or its non-use is subject to negotiation.1 2 . 2 Procedures for class 41 2 . 2 . 1 Procedures available at all times1 2 . 2 . 1 . 1 Timers used at all timesThis sub-clause defines timers that apply at all times inclass 4. These timers are listed in table 7.This International Standard does not define specific valuesfor the timers, and the derivations described in this sub-clause are not mandatory. The values should be chosen sothat the required quality of service can be provided, giventhe known characteristics of the network.Timers that apply only to specific procedures are definedunder the appropriate procedure.1 2 . 2 . 1 . 1 . 1 NSDU lifetime (MLR, MRL)The Network Layer is assumed to provide, as an aspect ofits grade of service, for a bound on the maximum lifetime ofNSDUs in the network. This value may be different in eachdirection of transfer through a network between twotransport entities. The values, for both directions oftransfer, are assumed to be known by the transportentities. The maximum NSDU lifetime local-to-remote (MLR)is the maximum time which may elapse between thetransmission of an NSDU from the local transport entity tothe network and receipt of any copy of the NSDU from thenetwork at the remote transport entity. The maximumNSDU lifetime remote-to-local (MRL) is the maximum timewhich may elapse between the transmission of an NSDUfrom the remote transport entity to the network and receiptof any copy of the NSDU from the network at the localtransport entity.1 2 . 2 . 1 . 1 . 2 Expected maximum transit delay (ELR, ERL)The Network Layer is assumed to provide, as an aspect ofits grade of service, an expected maximum transit delay forNSDUs in the network. This value may be different in eachdirection of transfer through a network between twotransport entities. The values, for both directions oftransfer, are assumed to be known by the transportentities. The expected maximum transit delay local-to-remote (ELR) is the maximum delay suffered by all but asmall proportion of NSDUs transferred through the networkfrom the local transport entity to the remote transportentity. The expected maximum transit delay remote-to-local (ERL) is the maximum delay suffered by all but a smallproportion of NSDUs transferred through the network fromthe remote transport entity to the local transport entity.1 2 . 2 . 1 . 1 . 3 Acknowledgement time (AR, AL)Any transport entity is assumed to provide a bound for themaximum time which can elapse between its receipt of aTPDU from the Network Layer and its transmission of thecorresponding response. This value is referred to as AL.The corresponding time given by the remote transportentity is referred to as AR.1 2 . 2 . 1 . 1 . 4 Local retransmission time (T1)The local transport entity is assumed to maintain a boundon the time it will wait for an acknowledgement beforeretransmitting the TPDU. Its value is given byT1 = ELR + ERL + AR + xwhereELRis the expected maximum transit delay local-to-remote;

ISO/IEC 8073:1992 (E)3 5 ERLis the expected maximum transit delay remote-to-local;ARis the remote acknowledgement time;xis the local processing time for a TPDU.NOTE — During connection establishment the value of AR is not known.In this case a suitable bound for T1 may be established either byestimating (or having a priori knowledge of) AR or by applying asuitable algorithm to the transport connection establishment delay QOSparameter.1 2 . 2 . 1 . 1 . 5 Persistence time (R)The local transport entity is assumed to provide a bound forthe maximum time for which it may continue to retransmit aTPDU requiring positive acknowledgement and which is notoutside the current transmit window, even after creditreduction. This value is referred to as R.The value is clearly related to the time elapsed betweenretransmission, T 1 , and the maximum number oftransmissions, N. It is not less than T1 * (N - 1) + x, where xis a small quantity to allow for additional internal delays, thegranularity of the mechanism used to implement T1, etc.Because R is a bound, the exact value of x is unimportantas long as it is bounded and the value of a bound is known.1 2 . 2 . 1 . 1 . 6 Time bound of references and sequencenumbers (L)A bound for the maximum time between the decision totransmit a TPDU and the receipt of any acknowledgementrelating to it (L) is given by:L = MLR + MRL + R + ARwhereMLRis the NSDU lifetime local-to-remote;MRLis the NSDU lifetime remote-to-local;Ris the persistence time;ARis the remote acknowledgement time.It is necessary to wait for a period of time before reusingany reference or sequence number in order to avoidconfusion when a TPDU referring to it is duplicated ordelayed.The period of time during which the sequence numbers forDT TPDUs should be frozen is the period L, starting fromthe time when the sequence number has fallen below thelower window edge.NOTES1In practice, the value of L may be too large. It may also be only astatistical figure at a certain confidence level. A smaller value maytherefore be used where this still allows the required quality of serviceto be provided.2The relationships between times discussed above are illustrated infigures 3 and 4.1 2 . 2 . 1 . 1 . 7 Inactivity timer (IL, IR)Any transport entity is assumed to provide a lower boundfor the time which can elapse without receipt of a TPDUbefore it will initiate the release procedure to terminate thetransport connection. This value is referred to as IL. Thecorresponding time given by the remote transport entity isreferred to as IR.

ELR AR

ERLtt

T1 = ELR + ERL + AR + xFigure 3 — Interrelationship of times for the average case in class 4

ISO/IEC 8073:1992 (E)3 6

R

MLR ARMRLtt

LR = T1 * (N - 1) + xL = MLR + MRL + R + ARFigure 4 — Interrelationship of times for maximum delay in class 4Table 7 — Time parameters related to the operation of class 4SymbolNameDefinitionMLRNSDU lifetime local-to-remoteA time bound for the maximum time which may elapse between thetransmission of an NDSU by a local transport entity and the receipt of any copyof it by a remote peer entity.MRLNSDU lifetime remote-to-localA time bound for the maximum time which may elapse between thetransmission of an NSDU from a remote transport entity and the receipt of anycopy of it by the local peer entity.ELRExpected maximum transitdelay local-to-remoteA time bound for the maximum delay suffered by all but a small proportion ofNSDUs transferred from the local transport entity to a remote peer entity.ERLExpected maximum transitdelay remote-to-localA time bound for the maximum delay suffered by all but a small proportion ofNSDUs transferred from a remote peer entity to the local transport entity.ALLocal acknowledgementtimeA time bound for the maximum time which can elapse between the receipt of aTPDU by the local transport entity from the network layer and the transmissionof the corresponding acknowledgement.ARRemote acknowledgementtimeAs AL, but for the remote entity.T1Local retransmission timeA time bound for the maximum time the local transport entity will wait foracknowledgement before retransmitting a TPDU.RPersistence timeA time bound for the maximum time the local transport entity will continue totransmit a TPDU that requires acknowledgement.NMaximum number oftransmissionsA time bound for the maximum number of times which the local transport entitywill continue to transmit a TPDU that requires acknowledgement.LTime bound on referencesand sequence numbersA time bound for the maximum time between the transmission of a TPDU andthe receipt of any acknowledgement relating to it.ILLocal inactivity timeA lower bound for the time after which the local transport entity will, if it doesnot receive a TPDU, initiate the release procedure to terminate the transportconnection.NOTE — This parameter is required for protection against unsignalled failures.IRRemote inactivity timeA lower bound for the time after which the remote transport entity will, if it doesnot receive a TPDU, initiate the release procedure to terminate the transportconnection.NOTE — This parameter is required for protection against unsignalled failures.WWindow timeA time bound for the maximum time a transport entity will wait beforeretransmitting up-to-date window information.

ISO/IEC 8073:1992 (E)3 7 1 2 . 2 . 1 . 2 General procedures when operating overCONSThe transport entity shall use the following procedures:a)TPDU transfer (see 6.2);b)association of TPDUs with transport connections(see 6.9.1);c)treatment of protocol errors (see 6.22);d)checksum (see 6.17);e)splitting and recombining (see 6.23);f)multiplexing and demultiplexing (see 6.15);g)retention and acknowledgement of TPDUs (see6.13);h)frozen references (see 6.18);j)retransmission procedures; when a transport entityhas some outstanding TPDUs that requireacknowledgement, it will check that no T1 intervalelapses without the arrival of a TPDU thatacknowledges at least one of the outstanding TPDUs.If the timer expires, the first TPDU is retransmitted andthe timer is restarted except if the TPDU to beretransmitted is a DT TPDU and is outside the transmitwindow due to credit reduction. Retransmission of aTPDU is subject to the availability of a networkconnection. If no network connection is available, andthe retransmission timer runs out, then theretransmission counter may be incremented withoutsending the TPDU subject to the retransmissionprocedure. After N transmissions (i.e. N ˚-˚1retransmissions) it is assumed that useful two-waycommunication is no longer possible and the releaseprocedure is used, and the TS-user is informed;NOTES1This procedure may be implemented by different means. Forexample:a)one interval is associated with each TPDU. If the timerexpires the associated TPDU will be retransmitted and thetimer T1 will be restarted for all subsequent TPDUs; orb)one interval is associated with each transport connection:1)if the transport entity transmits a TPDU requiringacknowledgement, it starts timer T1;2)if the transport entity receives a TPDU thatacknowledges one of the TPDUs to be acknowledged, itrestarts timer T1 unless the received TPDU is an AKwhich explicitly closes the transmit window;3)if the transport entity receives a TPDU thatacknowledges the last TPDU to be acknowledged, it stopstimer T1.For a decision whether the retransmission timer T1 is maintainedon a per TPDU or on a per transport connection basis, throughputconsiderations have to be taken into account.2For DT TPDUs it is a local choice to retransmit either only thefirst DT TPDU or all TPDUs waiting for an acknowledgement upto the upper window edge.3It is recommended that after N transmissions, the transportentity waits T1 + W + MRL in order to provide a higher possibilityof receiving an acknowledgement before entering the releasephase. For other TPDU types which may be retransmitted, it isrecommended that after N transmissions the transport entity waitsT1 + MRL in order to provide a greater possibility of receiving theexpected reply.4If use of selective acknowledgement has been negotiated, aselective acknowledgement implicitly identifies DT TPDUs notreceived. Since such a DT TPDU could be a lost DT TPDU, orsimply a delayed DT TPDU, it is a local matter whether DTTPDUs not acknowledged in a selective acknowledgement shouldbe retransmitted immediately.k)concatenation and separation (see 6.4).1 2 . 2 . 1 . 3 General procedures when operating over CLNSThe transport entity shall use the following procedures:a)TPDU transfer (see 6.2);b)association of TPDUs with transport connections(see 6.9.1);c)treatment of protocol errors (see 6.22);d)checksum (see 6.17);e)retention and acknowledgment of TPDUs (see6.13);f)frozen references (see 6.18);g)retransmission procedures; when a transport entityhas some outstanding TPDUs that requireacknowledgment, it will check that no T1 intervalelapses without the arrival of a TPDU thatacknowledges at least one of the outstanding TPDUs.If the timer expires, except if the TPDU to beretransmitted is a DT TPDU and it is outside thetransmit window due to credit reduction, the first TPDUis retransmitted and the timer is restarted. After Ntransmissions (i.e. N ˚-˚1 retransmissions) it isassumed that useful two-way communication is nolonger possible and the release procedure is used, andthe TS-user is informed;NOTES1This procedure may be implemented by different means. Forexample:a)one interval is associated with each TPDU. If the timerexpires the associated TPDU will be transmitted and thetimer T1 will be restarted for all subsequent TPDUs; orb)one interval is associated with each transport connection:1)if the transport entity transmits a TPDU requiringacknowledgment, it starts timer T1;

ISO/IEC 8073:1992 (E)3 8 2)if the transport entity receives a TPDU thatacknowledges one of the TPDUs to be acknowledged, itrestarts timer T1 unless the received TPDU is an AKwhich explicitly closes the transmit window;3)if the transport entity receives a TPDU thatacknowledges the last TPDU to be acknowledged, it stopstimer T1.For a decision whether the retransmission timer T1 ismaintained on a per TPDU or on a per transport connectionbasis, throughput considerations have to be taken into account.2For DT TPDUs it is a local choice to retransmit either onlythe first DT TPDU or all TPDUs waiting for an acknowledgmentup to the upper window edge.3It is recommended that after N transmissions, the transportentity waits T1 + W + MRL to provide a higher possibility forreceiving an acknowledgment before entering the release phase.For other TPDU types which may be retransmitted, it isrecommended that after N transmissions the transport entity waitsT1 + MRL to provide an higher possibility of receiving the expectedreply.4If use of selective acknowledgement has been negotiated, aselective acknowledgement implicitly identifies DT TPDUs notreceived. Since such a DT TPDU could be a lost DT TPDU, orsimply a delayed DT TPDU, it is a local matter whether DTTPDUs not acknowledged in a selective acknowledgement shouldbe retransmitted immediately.h)concatenation and separation (see 6.4).1 2 . 2 . 2 P r o c e d u r e s f o r c o n n e c t i o n establishment1 2 . 2 . 2 . 1 Timers used in connection establishmentThere are no timers specific to connection establishment.1 2 . 2 . 2 . 2 General procedures when operating overCONSThe transport entities shall use the following procedures:a)assignment to network connection (see 6.1.1);When a network connection to which the transportconnection is assigned is released (NDISind received):1)if a CC TPDU is awaited the initiator shall performa new assignment according to QOS and theretransmission procedure (i.e. not sending the CRTPDU for more than N * T1);2)if there is at least one other network connectionto which the transport connection is assigned bothinitiator and acceptor may either perform a newassignment or continue operation using one of theremaining network connections;3)if the transport connection becomes unassignedthe acceptor may either perform a new assignmentor wait (there is no risk of deadlock as either T1 or ILwill be running); the initiator shall perform a newassignment (except in the closing state);b)connection establishment (see 6.5) and ifappropriate connection refusal (see 6.6) together withthe additional procedures:1)a connection is not considered established untilthe successful completion of a 3-way TPDUexchange. The sender of a CR TPDU shall respondto the corresponding CC TPDU by immediatelysending a DT, ED, DR, or AK TPDU;2)as a result of duplication or transmission, a CRTPDU may be received specifying a sourcereference which is already in use with the sendingtransport entity. If the receiving transport entity isin the data transfer phase, having completed the 3-way TPDU exchange procedure, or is waiting for theT-CONNECT response from the TS-user, thereceiving transport entity shall discard such aTPDU. Otherwise a CC TPDU shall be transmitted.3)as a result of duplication or retransmission, a CCTPDU may be received specifying a paired referencewhich is already in use. The receiving transportentity shall only acknowledge the duplicate CCTPDU according to the procedure in 12.2.2.2.b)1);4)a CC TPDU may be received specifying areference which is in the frozen state. The responseto such a TPDU shall be a DR TPDU;5)the retransmission procedures (see 12.2.1.2) areused for both the CR TPDU and CC TPDU.NOTE - After receiving a CR TPDU, it is recommended that thetransport entity enforce a time limit upon the transport service user sothat late acceptance of the transport connection will not cause a delayedCC TPDU to be sent.1 2 . 2 . 2 . 3 General procedures when operating over CLNSThe transport entity shall use the procedure of connectionestablishment (see 6.5) and if appropriate connectionrefusal (see 6.6) together with the additional procedures:1)a connection is not considered established until thesuccessful completion of a three-way TPDU exchange.The sender of a CR TPDU shall respond to thecorresponding CC TPDU by immediately sending a DT,ED, DR or AK TPDU;2)as a result of duplication or retransmission, a CRTPDU may be received specifying a source referencewhich is already in use with the sending transport entity.If the receiving transport entity is in the data transferphase, having completed the three-way TPDUexchange procedure, or is waiting for the T-CONNECTresponse from the TS-user, the receiving transportentity shall discard such a TPDU. Otherwise a CCTPDU shall be transmitted;3)as a result of duplication or retransmission, a CCTPDU may be received specifying a paired referencewhich is already in use. The receiving transport entityshall only acknowledge the duplicate CC TPDUaccording to the procedure in 12.2.2.3.1);4)a CC TPDU may be received specifying a referencewhich is in the frozen state. The response to such aTPDU shall be a DR TPDU;

ISO/IEC 8073:1992 (E)3 9 5)the retransmission procedures (see 12.2.1.3) areused for both the CR TPDU and CC TPDU.NOTE — After receiving a CR TPDU, it is recommended that thetransport entity enforce a time limit upon the transport service user sothat late acceptance of the transport connection will not cause a delayedCC TPDU to be sent.1 2 . 2 . 3 Procedures for data transfer1 2 . 2 . 3 . 1 Timers used in data transfer1 2 . 2 . 3 . 1 . 1 Timers used in data transfer when operatingover CONSThe data transfer procedures use one additional timer:a)Window timer (W)A transport entity maintains a timer interval to ensurethat there is a bound on the maximum interval betweenwindow updates.NOTE — A suitable upper bound value for W is such that W < IR˚—˚ELR. It is recommended that the value for W be sufficiently lessthan (IR - ELR) such that the inactivity control procedure in 12.2.3.3can be operated having regard to the possibility of TPDU loss.1 2 . 2 . 3 . 1 . 2 Timers used in data transfer when operatingover CLNSThe data transfer procedures use one additional timer:a)Window timer (W)A transport entity maintains a timer interval to ensurethat there is a bound on the maximum interval betweenwindow updates.NOTE — A suitable upper band value for W is such that W < IR —ELR. It is recommended that the value for W be sufficiently lessthan (IR — ELR) such that the inactivity control procedure in 12.2.3.3can be operated having regard to the possibility of TPDU loss.1 2 . 2 . 3 . 2 General procedures for data transferThe transport entities shall use the following procedures:a)inactivity control (see 6.21);b)expedited data (see 6.11);c)Explicit flow control (see 6.16).The sending transport entity shall use the followingprocedures in the following order:1)segmenting (see 6.3);2)DT TPDU numbering (see 6.10).The receiving transport entity shall use the followingprocedures in the following order:—DT TPDU numbering (see 6.10);—resequencing (see 6.20);—reassembling (see 6.3).1 2 . 2 . 3 . 3 Inactivity controlIf the interval of the inactivity timer I expires without receiptof some TPDU, the transport entity shall initiate the releaseprocedures. To prevent expiration of the remote transportentity’s inactivity timer when no data is being sent, the localtransport entity must send AK TPDUs at suitable intervalsin the absence of data, having regard to the probability ofTPDU loss. The window synchronization procedures (see12.2.3.8) ensure that this requirement is met.NOTE — It is likely that the release procedure initiated due to theexpiration of the inactivity timer will fail, as such expiration indicatesprobable failure of the supporting network connection or of the remotetransport entity.1 2 . 2 . 3 . 4 Expedited data1 2 . 2 . 3 . 4 . 1 Expedited data when operating over CONSThe transport entities shall follow the network normal datavariant of the expedited data transfer procedures (see6.11.1), if the use of the transport expedited service optionhas been agreed during connection establishment.The ED TPDU shall have a TPDU-NR which is allocated froma separate sequence space from that of the DT TPDUs.A transport entity shall allocate the sequence number zeroto the ED TPDU-NR of the first ED TPDU which it transmitsfor a transport connection. For subsequent ED TPDUs senton the same transport connection, the transport entity shallallocate a sequence number one greater than the previousone.Modulo 27 arithmetic shall be used when normal formatshave been selected and modulo 231 arithmetic shall beused when extended formats have been selected.The receiving transport entity shall transmit an EA TPDUwith the same sequence number in its YR-EDTU-NR field. Ifthis number is one greater than in the previously receivedin-sequence ED TPDU, the receiving transport entity shalltransfer the data in the ED TPDU to the TS-user.If a transport entity does not receive an EA TPDU inacknowledgement to an ED TPDU it shall follow theretransmission procedures (see note and 12.2.1.2).The sender of an ED TPDU shall not send any new DT TPDUcreated from a T-DATA request subsequent to the T-EXPEDITED DATA request, until it receives the EA TPDU.NOTE - This procedure ensures that ED TPDUs are delivered to theTS-user in sequence and that the TS-user does not receive datacorresponding to the same ED TPDU more than once. Also itguarantees the arrival of the ED TPDU before any data subsequentlysent by the TS user.1 2 . 2 . 3 . 4 . 2 Expedited data when operating over CLNSThe transport entities shall follow the expedited datatransfer procedures in 6.11.2, if the use of the transport

ISO/IEC 8073:1992 (E)4 0 expedited data service option has been agreed duringconnection establishment.The ED TPDU shall have a TPDU-NR which is allocatedfrom a separate sequence space from that of the DTTPDUs.A transport entity shall allocate the sequence number zeroto the ED TPDU-NR of the first ED TPDU which it transmitsfor a transport connection. For subsequent ED TPDUssent on the same transport connection, the transport entityshall allocate a sequence number one greater than theprevious one.Modulo 27 arithmetic shall be used when normal formatshave been selected and modulo 231 arithmetic shall beused when extended formats have been selected.The receiving transport entity shall transmit an EA TPDUwith the same sequence number in its YR-EDTU-NR field. Ifthis number is one greater than in the previously receivedin-sequence ED TPDU, the receiving transport entity shalltransfer the data in the ED TPDU to the TS-user.If a transport entity does not receive an EA TPDU inacknowledgment to an ED TPDU it shall follow theretransmission procedures (see note and 12.2.1.3).The sender of an ED TPDU shall not send any new DT TPDUcreated from a T-DATA request subsequent to the T-EXPEDITED DATA request, until it receives the EA TPDU.NOTE — This procedure ensures that ED TPDUs are delivered to theTS-user in sequence and that the TS-user does not receive datacorresponding to the same ED TPDU more than once. Also itguarantees the arrival of the ED TPDU before any data subsequentlysent by the TS user.1 2 . 2 . 3 . 5 ResequencingThe receiving transport entity shall deliver all DT TPDUs tothe TS-user in the order specified by the sequence numberfield.DT TPDUs received out-of-sequence but within the transmitwindow shall not be delivered to the TS-user until all in-sequence TPDUs have been received. DT TPDUs receivedout-of-sequence and outside the transmit window shall bediscarded but may result in transmission of an AK TPDUwith up-to-date window information (see 12.2.3.8). If theselective acknowledgement option has been agreed to atconnection establishment, DT TPDUs that have beenselectively acknowledged shall be retained by the receivingtransport entity until delivered to the TS-user. They shallbe retained even if the selectively acknowledged DT TPDUslater fall outside the transmit window due to a subsequentcredit reduction.NOTE — It is recommended that the transport entity sending the AKTPDU maintains a bound on the number of times a DT TPDU isselectively acknowledged in order to reduce the processing at thetransport entity receiving the AK TPDU.Duplicate TPDUs can be detected because the sequencenumber matches that of previously received TPDUs.Sequence numbers shall not be reused for the period Lafter their previous use. Otherwise, a new, valid TPDUcould be confused with a duplicated TPDU which hadpreviously been received and acknowledged.Duplicated DT TPDUs shall be acknowledged, since theduplicated TPDU may be the result of a retransmissionresulting from the loss of an AK TPDU.The data contained in a duplicated DT TPDU shall bediscarded.1 2 . 2 . 3 . 6 Explicit flow controlThe transport entities shall send an initial credit (which maytake the value 0) in the CDT field of the CR TPDU or CCTPDU. This credit represents the initial value of the upperwindow edge of the peer entity.The transport entity which receives the CR TPDU or CCTPDU shall consider its lower window edge as zero and itsupper window edge as the value in the CDT field in thereceived TPDU.In order to authorize the transmission of DT TPDUs by itspeer, a transport entity may transmit an AK TPDU at anytime.The sequence number of an AK TPDU shall not exceed thesequence number of the next expected DT TPDU, i.e. itshall not be greater than the highest sequence number of areceived DT TPDU, plus one.A transport entity may send a duplicate AK TPDUcontaining the same sequence number, CDT, andsubsequence number field at any time.A transport entity may increase or decrease the upperwindow edge at any time.A transport entity which receives an AK TPDU shallconsider the value of the YR-TU-NR field as its new lowerwindow edge if it is greater than any previously received ina YR-TU-NR field, and the sum of YR-TU-NR and CDT as itsnew upper window edge subject to the procedures forsequencing AK TPDUs (see 12.2.3.8). A transport entityshall not transmit or retransmit a DT TPDU with a sequencenumber outside the transmit window.1 2 . 2 . 3 . 7 Sequencing of received AK TPDUsTo allow a receiving transport entity to properly sequence aseries of AK TPDUs that all contain the same sequencenumber and thereby use the correct CDT value, AK TPDUsmay contain a subsequence parameter. For the purpose ofdetermining the correct sequence of AK TPDUs, theabsence of the subsequence parameter shall be equivalentto the value of the parameter set to zero.An AK TPDU is defined to be in sequence ifa)the sequence number is greater than any previouslyreceived AK TPDU, orb)the sequence number is equal to the highest in anypreviously received AK TPDU, and the subsequenceparameter is greater than in any previously received AKTPDU having the same value for YR-TU-NR field, orc)the sequence number and subsequence parameterare both equal to the highest in any previously receivedAK TPDU and the credit field is greater than or equal to

ISO/IEC 8073:1992 (E)4 1 that in any previously received AK TPDU having thesame YR-TU-NR field.When the receiving transport entity recognizes an out-of-sequence AK TPDU it shall discard it.1 2 . 2 . 3 . 8 Procedures for transmission of AK TPDUs1 2 . 2 . 3 . 8 . 1 Transmission of AK TPDUsAn in-sequence DT TPDU shall be acknowledged within timeAL, by the transmission of an AK TPDU whose YR-TU-NRparameter is set to at least the sequence number of thereceived DT TPDU plus one. If the selectiveacknowledgement option has been agreed to at connectionestablishment, out of sequence DT TPDUs may also beacknowledged within time AL. The YR-TU-NR parametershall be set to one greater than the highest sequencenumber of an in-sequence DT TPDU and the selectiveacknowledgement parameter will be appropriately set.An AK TPDU shall be transmitted containing up-to-datewindow information ifa)a DT TPDU is received whose sequence number islower than the lower window edge, but greater than orequal to the lower window edge minus the maximumcredit value ever given for this transport connection, orb)a DT TPDU is received whose sequence number isabove the current upper window edge, but followingcredit reduction is within the upper window edge whichhas been granted and then withdrawn.NOTES1A simpler implementation may send an AK TPDU upon receptionof any DT TPDU outside the transmit window.2The procedure a) is required so that loss of an AK TPDU iscorrectly recovered, i.e. when the sender of the DT TPDU retransmitsit following non-receipt of an acknowledgement.3The procedure b) is required due to the possibility of loss of the AKTPDU indicating the upper window edge reduction, which couldotherwise cause incorrect termination of the transport connection.4Wherever procedures a) and b) are invoked and selectiveacknowledgement option is being used, the selective acknowledgementparameters, if required, of the AK TPDU will be appropriately set.A transport entity shall not allow an interval W to passwithout the transmission of an AK TPDU. If the transportentity is not using the procedure following setting CDT tozero (see 12.2.3.8.3) or reduction of the upper window edge(see 12.2.3.8.4), and does not have to acknowledgereceipt of any DT TPDU, then it shall achieve this byretransmission of the most recent AK TPDU, with up-to-date window information.NOTE — The use of the procedures defined in 12.2.3.8.3 and 12.2.3.8.4is optional for any transport entity. The protocol operates correctlyeither with or without these procedures which are defined to enhancethe efficiency of its operation.1 2 . 2 . 3 . 8 . 2 Sequence control for transmission of AKTPDUsTo allow the receiving transport entity to process AKTPDUs in the correct sequence, as described in 12.2.3.7,the subsequence parameter shall be included followingreduction of CDT. If the value of the subsequence numberto be transmitted is zero, then the parameter should beomitted.The value of the subsequence parameter, if used, shall bezero (either explicitly or by absence of the parameter) if thesequence number is greater than the parameter in previousAK TPDUs, sent by the transport entity.If the sequence number is the same as the previous AKTPDU sent and the CDT field is equal to or greater than theCDT field in the previous AK TPDU sent then thesubsequence parameter, if used, shall be equal to that inthe previously sent AK TPDU.If the sequence number is the same as the previous AKTPDU sent and the CDT field is less than the value of theCDT field in the previous AK TPDU sent then thesubsequence parameter, if used, shall be one greater thanthe value in the previous AK TPDU.NOTE — If a transport entity never reduces credit, then it does not needto use the subsequence number.1 2 . 2 . 3 . 8 . 3 Retransmission of AK TPDUs after CDT setto zeroDue to the possibility of loss of AK TPDUs, the upperwindow edge as perceived by the transport entitytransmitting an AK TPDU may differ from that perceived bythe intended recipient. To avoid the possibility of extradelay, the retransmission procedure (see 12.2.1.2 and12.2.1.3) can be followed for an AK TPDU, if it opens thetransmit window which has previously been closed bysending an AK TPDU with CDT field set to zero.The retransmission procedure, if used, terminates and theprocedure in 12.2.3.8.1 is used whena)an AK TPDU is received containing the flow controlconfirmation parameter, whose lower window edge andyour subsequence fields are equal to the sequencenumber and subsequence number in the retained AKTPDU and whose credit field is not zero;b)an AK TPDU is transmitted with a sequence numberhigher than that in the retained AK TPDU, due toreception of a DT TPDU whose sequence number isequal to the lower window edge;c)N transmissions of the retained AK TPDU havetaken place. In this case the transport entity shallcontinue to transmit the AK TPDU at an interval of W.An AK TPDU which is subject to the retransmissionprocedure shall not contain the flow control confirmationparameter. If it is required to transmit this parameterconcurrently, an additional AK TPDU shall be transmittedhaving the same values in the sequence, subsequence (ifapplicable) and credit fields.

ISO/IEC 8073:1992 (E)4 2 1 2 . 2 . 3 . 8 . 4 Retransmission procedures followingreduction of the upper window edgeThis sub-clause specifies the procedure for retransmissionof AK TPDUs after a transport entity has reduced the upperwindow edge (see 12.2.3.6). This procedure is used untilthe lower window edge exceeds the highest value of theupper window edge ever transmitted (i.e. the value existingat the time of credit reduction, unless a higher value isretained from a previous credit reduction).The retransmission procedure should be followed for anyAK TPDU which increases the upper window edge, unless itis known that the remote transport entity has an openwindow. This is known if—a flow control confirmation (FCC) parameter hasbeen received corresponding to an AK TPDUtransmitted following the most recent credit reduction,and;—this FCC parameter conveys an upper window edgevalue (i.e. the sum of the lower window edge and creditfields) which is greater than the lower window edge ofthe transmitted AK TPDU.This retransmission procedure for any particular AK TPDUshall terminate whena)an AK TPDU is received containing the flow controlconfirmation parameter, whose lower window edge andyour subsequence fields are equal to the lower windowedge and subsequence number in the retained AKTPDU; orb)N transmissions of the retained AK TPDU havetaken place. In this case the transport entity shallcontinue to transmit the AK TPDU at an interval of W.An AK TPDU which is subject to the retransmissionprocedure shall not contain the flow control confirmationparameter. If it is required to transmit this parameterconcurrently, an additional AK TPDU shall be transmittedhaving the same values in the sequence, subsequence (ifapplicable) and credit fields.NOTE - Retransmission of AK TPDUs is normally not necessary,except following explicit closing of the window (i.e. transmission of anAK TPDU with CDT field set to zero). If data are available fortransmission, the retransmission procedure for DT TPDUs willensure that an AK TPDU is received granting further credit where thisis available; following credit reduction, this may no longer be so,because retransmission may be inhibited by the credit reduction. Therules described in this clause avoid extra delay.The rules for determining whether to apply the retransmissionprocedure to an AK TPDU may be expressed alternatively as follows.LetLWE = lower window edgeUWE = upper window edgeKUWE = lower bound on upper window edge held by remotetransport entity.The retransmission procedure is to be applied whenever:(UWE > LWE) and (KUWE = LWE)i.e. when the window is opened and it is not known definitely that theremote transport entity is aware of this.KUWE is maintained as follows:When credit is reduced, KUWE is set to LWE. Subsequently, it isincreased only upon receipt of a valid flow control confirmation (i.e. onewhich matches the retained lower window edge and subsequence). Inthis case KUWE is set to the implied upper window edge of the flowcontrol confirmation, i.e. the sum of its lower window edge and yourcredit fields. By using this method, it can be ensured that KUWE isalways less than or equal to the actual upper window edge used by thetransmitter of DT TPDUs.1 2 . 2 . 3 . 9 Use of flow control confirmation parameterAn AK TPDU containing a flow control confirmationparameter may be transmitted at any time. The lowerwindow edge, your subsequence and your credit fields shallbe set to the same values as the corresponding fields in themost recently received in-sequence AK TPDU.An AK TPDU containing a flow control confirmationparameter should be transmitted whenevera)a duplicate AK TPDU is received, with the value ofYR-TU-NR, CDT, and subsequence fields equal to themost recently received in sequence AK TPDU, but notitself containing the flow control confirmationparameter;b)an AK TPDU is received which increases the upperwindow edge but not the lower window edge, and theupper window edge was formerly equal to the lowerwindow edge; orc)an AK TPDU is received which increases the upperwindow edge but not the lower window edge, and thelower window edge is lower than the highest value of theupper window edge received and subsequently reduced(i.e. following credit reduction).1 2 . 2 . 4 Procedures for release1 2 . 2 . 4 . 1 Timers used for releaseThere are no timers used only for release.1 2 . 2 . 4 . 2 General procedures for releaseThe transport entity shall use the explicit variant of normalrelease (see 6.7).Although the retransmission procedure also apply to the DRTPDU in the release phase, the transport entity mayhowever consider that the transport connection has beenreleased if it would be necessary to open a new networkconnection in order to retransmit the DR TPDU.

ISO/IEC 8073:1992 (E)4 3 1 3 Structure and encoding of TPDUs1 3 . 1 ValidityTable 8 specifies those TPDUs which are valid for each class and the code for each TPDU.Table 8 — TPDU codesValidity within classesSee sub-01234clauseCodeCR: connection requestxxxxx13.31110xxxxCC: connection confirmxxxxx13.41101xxxxDR: disconnect requestxxxxx13.510000000DC: disconnect confirmxxxx13.611000000DT: dataxxxxx13.71111000yED: expedited dataxNFxx13.800010000AK: data acknowledgementNRCNFxx13.90110zzzzEA: expedited data acknowledgementxNFxx13.1000100000RJ: rejectxx13.110101zzzzER: TPDU errorxxxxx13.1201110000Not available (see the note)--00000000--00110000--1001xxxx--1010xxxxKey:xxxx (bits 4 to 1): used to signal the CDT (set to 0000 in classes 0 to 1).zzzz (bits 4 to 1): used to signal CDT in classes 2,3,4 set to 1111 in class 1.y (bit 1): used to signal ROA if the request acknowledgement procedure has been agreed at connection establishment (classes 1, 3, 4 only). This bitshall be set to 0 if the request acknowledgement procedure has not been agreed.NF: Not available when the non-explicit flow control option is selected.NRC: Not available when the receipt confirmation option is selected.NOTE — These codes are already in use in related protocols defined by standard organizations other than CCITT/ISO.1 3 . 2 StructureAll the transport protocol data units (TPDUs) shall contain an integral number of octets. The octets in a TPDU are numberedstarting from 1 and increasing in the order they are put into an NDSU. The bits in an octet are numbered from 1 to 8, where bit 1is the lowest order bit.When consecutive octets are used to represent a binary number, the lower octet number has the most significant value.NOTES1The numbering of bits within an octet is a convention local to this International Standard.2The use of the terms "high order" and "low order" is common to this International Standard and to adjacent layer standards.3The use of the above conventions does not affect the order of bit transmission on a serial communications link.

ISO/IEC 8073:1992 (E)4 4 4As described in 6.2.3, both transport entities respect these bit and octet ordering conventions, thus allowing communication to take place.5In this clause the encoding of TPDUs is represented in the following form:a)octets are shown with the lowest numbered octet to the left; higher numbered octets being further to the right;b)within an octet, bits are shown with bit 8 to the left and bit 1 to the right.TPDUs shall contain, in the following order:a)the header, comprising1)the length indicator (LI) field;2)the fixed part;3)the variable part, if present;b)the data field, if present.The structure is illustrated below:LIFixed partVariable partData Field12 3 4 ... nn+1 ... pp+1 ... endOctetsheader1 3 . 2 . 1 Length indicator fieldThe field is contained in the first octet of the TPDUs. The length is indicated by a binary number, with a maximum value of 254(1111 1110). The length indicated shall be the header length in octets including parameters, but excluding the length indicatorfield and user data, if any. The value 255 (1111 1111) is reserved for possible extensions.If the length indicated exceeds or is equal to the size of the NS-user data which is present, this is a protocol error.1 3 . 2 . 2 Fixed part1 3 . 2 . 2 . 1 GeneralThe fixed part contains frequently occurring parameters including the code of the TPDU. The length and the structure of thefixed part are defined by the TPDU code and in certain cases by the protocol class and the formats in use (normal orextended). If any of the parameters of the fixed part have an invalid value, or if the fixed part cannot be contained within theheader (as defined by LI), this is a protocol error.NOTE — In general, the TPDU code defines the fixed part unambiguously. However, different variants may exist for the same TPDU code (see normaland extended formats).1 3 . 2 . 2 . 2 TPDU codeThis field contains the TPDU code and is contained in octet 2 of the header. It is used to define the structure of the remainingheader. This field is a full octet except in the following cases:1110xxxxConnection request1101xxxxConnection confirm1111000yData0101xxxxReject0110xxxxData acknowledgementwhere

ISO/IEC 8073:1992 (E)4 5 xxxx (bits 4 to 1) is used to signal the CDT.y (bit 1) is used to signal ROA if the request acknowledgement has been agreed at connection establishment (class 1, 3,4 only).Only those codes defined in 13.1 are valid.1 3 . 2 . 3 Variable partThe variable part is used to define less frequently used parameters. If the variable part is present, it shall contain one or moreparameters.NOTE — The number of parameters that may be contained in the variable part is indicated by the length of the variable part which is LI minus the lengthof the fixed part.Each parameter contained within the variable part is structured as follows:n + 3n + 2 + mn + 2n + 1OctetsParameter codeParameter length indication (for example m)Parameter value8 7 6 5 4 3 2 1BitsThe parameter code field is coded in binary.NOTE — Without extensions, it provides a maximum number of 255 different parameters. However, as noted below, bits 8 and 7 cannot take everypossible value, so the practical maximum number of different parameters is less. Parameter code 1111 1111 is reserved for possible extensions ofthe parameter code.The parameter length indication indicates the length, in octets, of the parameter value field.NOTE — The length is indicated by a binary number, m, with a theoretical maximum value of 255. The practical maximum value of m is lower. Forexample, in the case of a single parameter contained within the variable part, two octets are required for the parameter code and the parameter lengthindication itself. Thus, the value of m is limited to 248. For larger fixed parts of the header and for each succeeding parameter, the maximum value ofm decreases.The parameter value field contains the value of the parameter identified in the parameter code field.No parameter code uses bits 8 and 7 with the value 00.The parameters defined in the variable part may be in any order. If any parameter is duplicated then the last value shall beused. A parameter not defined in this International Standard shall be treated as a protocol error in any received TPDU excepta CR TPDU; in a CR TPDU it shall be ignored. A called TSAP-ID parameter in a CC TPDU with a length indicator set to zero shallbe treated as having the "nil selector value" (see ISO/IEC 7498-3, 9.5.2). If the responding transport entity selects a class forwhich a parameter of the CR TPDU is not defined, it may ignore this parameter, except if it is the class and option parameter, orthe alternative protocol class parameter which shall always be interpreted. A parameter defined in this International Standardbut having an invalid value shall be treated as a protocol error in any received TPDU except a CR TPDU. In a CR TPDU it shallbe treated as a protocol error if it is either the class and option parameter or the alternative class parameter; bits 8 to 7, andbits 6 to 1, if not meaningful for the class proposed, of the additional options parameter shall be ignored; otherwise it shall beeither ignored or treated as a protocol error.1 3 . 2 . 3 . 1 Checksum parameter (class 4 only)All TPDU types may contain a 16-bit checksum parameter in their variable part. This parameter shall be present in a CR TPDUand shall be present in all other TPDUs except when the non-use of checksum option is selected.Parameter code: 1100 0011Parameter length: 2Parameter value: Result of checksum algorithm; this algorithm is specified in 6.17.

ISO/IEC 8073:1992 (E)4 6 1 3 . 2 . 4 Data fieldThis field contains transparent user data. Restrictions on its size are noted for each TPDU.1 3 . 3 Connection request (CR) TPDUThe length of the CR TPDU shall not exceed 128 octets.1 3 . 3 . 1 structureThe structure of the CR TPDU shall be as follows:p + 1 end8 p75 64321LICR CDT1110 xxxxDST-REF0000 0000 0000 0000CLASSOPTIONVariablepartUserDataSRC-REF1 3 . 3 . 2 L I See 13.2.1.1 3 . 3 . 3 Fixed part (octets 2 to 7)The structure of this part shall contain:a)CR: Connection request code: 1110. Bits 8 to 5 of octet 2;b)CDT: Initial credit allocation (set to 0000 in classes 0 and 1 when specified as preferred class). Bits 4 to 1 of octet 2;c)DST-REF: Set to zero;d)SRC-REF: Reference selected by the transport entity initiating the CR TPDU to identify the requested transportconnection;e)CLASS OPTION: Bits 8 to 5 of octet 7 define the preferred transport protocol class to be operated over the requestedtransport connection. When operating over CONS, this field shall take one of the following values:0000 Class 00001 Class 10010 Class 20011 Class 30100 Class 4When operating over CLNS, this field shall take the value 0100 to indicate class 4.The CR TPDU contains the first choice of class in the fixed part. Second and subsequent choices are listed in the variablepart if required.Bits 4 to 1 of octet 7 define options to be used on the requested transport connection as follows:B I T OPTION4= 0 Always3= 0 Always

ISO/IEC 8073:1992 (E)4 7 2= 0 Use of normal formats in all classes= 1 Use of extended formats in classes 2, 3, and 41= 0 Use of explicit flow control in class 2= 1 No use of explicit flow control in class 2Bits related to options particular to a class are not meaningful if that class is not proposed and may therefore take any value.NOTES1The connection establishment procedure (see 6.5) does not permit a given CR TPDU to request use of transport expedited data transfer service(additional option parameter) and not use of explicit flow control in class 2 (bit 1 = 1).2Bits 4 to 1 are always zero in class 0 and have no meaning.1 3 . 3 . 4 Variable part (octets 8 to p)The following parameters are permitted in the variable part:a)Transport Service Access Point Identifier (TSAP-ID)Parameter code:1100 0001 for the identifier of the calling TSAP1100 0010 for the identifier of the called TSAPParameter length: not defined in this International StandardParameter value: identifier of the calling or called TSAP respectively.If a TSAP-ID is given in the request it may be returned in the confirmation.b)TPDU sizeThis parameter defines the proposed maximum TPDU size (in octets including the header) to be used over the requestedtransport connection. The coding of this parameter isParameter code: 1100 0000Parameter length: 1 octetParameter value:0000 11018 192 octets(not allowed in class 0)0000 11004 096 octets(not allowed in class 0)0000 10112 048 octets0000 10101 024 octets0000 1001512 octets0000 1000256 octets0000 0111128 octetsDefault value: 0000 0111 (128 octets).c)Preferred maximum TPDU sizeThis parameter defines the proposed maximum TPDU size (in octets including the header) to be used over the requestedtransport connection.The coding of this parameter is:Parameter Code:1111 0000Parameter length:up to 4Parameter value:a binary value. The binary value indicates the maximum TPDU size, expressed as a multiple of 128octets [see 6.5.4 m) and 6.5.5 m)]. This binary value shall be greater than or equal to 1.d)Version number (not used if class 0 is the preferred class)

ISO/IEC 8073:1992 (E)4 8 Parameter code: 1100 0100Parameter length: 1 octetParameter value field: 0000 0001Default value: 0000 0001 (not used in class 0).e)Protection parameters (not used is class 0 is the preferred class)This parameter is user defined.Parameter code: 1100 0101Parameter length: user definedParameter value: user defined.f)Checksum (used only if class 4 is the preferred class ) (see 13.2.3.1)This parameter shall always be present in a CR TPDU requesting class 4, even if the checksum selection parameter isused to request non-use of the checksum facility.g)Additional option selection (not used if class 0 is the preferred class)This parameter defines the selection to be made as to whether or not additional options are to be used.Parameter code: 1100 0110Parameter length: 1Parameter value:B I T OPTION6= 1 Use of request acknowledgement in class 1, 3, 4= 0 Non-use of request acknowledgement in classes 1, 3, 45= 1 Use of selective acknowledgement in class 4= 0 Non-use of selective acknowledgement in class 44= 1 Use of network expedited in class 1= 0 Non-use of network expedited in class 13= 1 Use of receipt confirmation in class 1= 0 Use of explicit AK variant in class 12= 0 16-bit checksum defined in 6.17 shall be used in class 4= 1 16-bit checksum defined in 6.17 shall not be used in class 41= 1 Use of transport expedited data transfer service= 0 Non-use of transport expedited data transfer serviceDefault value: 0000 0001.Bits 8 and 7 shall be set to zero when sending the TPDU and ignored upon receipt.Bits related to options particular to a class are not meaningful if that class is not proposed and may therefore take anyvalue.h)Alternative protocol class(es) (not used if class 0 is the preferred class or when operating over CLNS)Parameter code: 1100 0111

ISO/IEC 8073:1992 (E)4 9 Parameter length: nParameter value: Encoded as a sequence of single octets; each encoded as for octet 7 but with bits 4 to 1 set to zero(i.e. no alternative option selections permitted).j)Acknowledgement time (used only if class 4 is the preferred class)This parameter conveys the maximum acknowledgement time AL to the remote transport entity. It is an indication only,and is not subject to negotiation (see 12.2.1.1.3).Parameter code: 1000 0101Parameter length: 2Parameter value: n, a binary number where n is the maximum acknowledgement time, expressed in milliseconds.k)Throughput (not used if class 0 is the preferred class)Parameter code: 1000 1001Parameter length: 12 or 24Parameter value:1st 12 octets: maximum throughput, as follows:First 3 octets: target value, calling-called user directionSecond 3 octets: minimum acceptable, calling-called user directionThird 3 octets: target value, called-calling user directionFourth 3 octets: minimum acceptable, called-calling user direction2nd 12 octets (optional): average throughput, as follows:Fifth 3 octets: target value, calling-called user directionSixth 3 octets: minimum acceptable, calling-called user directionSeventh 3 octets: target value, called-calling user directionEighth 3 octets: minimum acceptable, called-calling user directionWhere average throughput is omitted, it is considered to have the same value as the maximum throughput. Values areexpressed in octets per second.m)Residual error rate (not used if class 0 is the preferred class)Parameter code: 1000 0110Parameter length: 3Parameter value:1st octet: target value, power of 102nd octet: minimum acceptable, power of 103rd octet: TSDU size of interest, expressed as a power of 2n)Priority (not used if class 0 is the preferred class)Parameter code: 1000 0111Parameter length: 2Parameter value: integer (0 is the highest priority)p)Transit delay (not used if class 0 is the preferred class)Parameter code: 1000 1000Parameter length: 8Parameter value:

ISO/IEC 8073:1992 (E)5 0 First 2 octets: target value, calling-called user directionSecond 2 octets: maximum acceptable, calling-called user directionThird 2 octets: target value, called-calling user directionFourth 2 octets: maximum acceptable, called-calling user directionValues are expressed in milliseconds, and are based upon a TSDU size of 128 octets.q)Reassignment time (not used if class 0 or 2 is the preferred class; if class 4 is preferred and class 3 is an alternate, itmay be used)This parameter conveys the Time to Try Reassignment (TTR) which shall be used when following the procedure forreassignment after failure (see 6.12).Parameter code: 1000 1011Parameter length: 2Parameter value: n, a binary number where n is the TTR value expressed in seconds.r)Inactivity timer (used only if class 4 is the preferred or selected class)This parameter conveys the inactivity timer IL to the remote transport entity. It is an indication only, and is not subject tonegotiation (see 12.2.1.1.7).Parameter code:1111 0010Parameter length:4Parameter value:a binary value. This binary value indicates the inactivity time expressed in milliseconds.1 3 . 3 . 5 User data (octets p + 1 to the end)No user data are permitted in class 0, and are optional in other classes. Where permitted, they shall not exceed 32 octets.1 3 . 4 Connection Confirm (CC) TPDU1 3 . 4 . 1 StructureThe structure of the CC TPDU shall be as follows:p + 1 end8 p75 64321LICC CDT1101 xxxxDST-REFCLASSOPTIONVariablepartUserDataSRC-REF1 3 . 4 . 2 L I See 13.2.1.1 3 . 4 . 3 Fixed part (octets 2 to 7)The fixed part shall containa)CC: Connection confirm code: 1101. Bits 8 to 5 of octet 2;b)CDT: Initial credit allocation (set to 0000 in classes 0 and 1). Bits 4 to 1 of octet 2;c)DST-REF: Reference identifying the requested transport connection at the remote transport entity;d)SRC-REF: Reference selected by the transport entity initiating the CC TPDU to identify the confirmed transportconnection;

ISO/IEC 8073:1992 (E)5 1 e)CLASS OPTION: Defines the selected transport protocol class and option to be operated over the accepted transportconnection according to the negotiation rules specified in 6.5.1 3 . 4 . 4 Variable part (octets 8 to p)The parameters are defined in 13.3.4 and are subject to the constraints stated in 6.5 (connection establishment). Parametersruled out by selection of an alternative class and option shall not be present.1 3 . 4 . 5 User data (octets p + 1 to the end)No user data are permitted in class 0, and are optional in the other classes. Where permitted, they shall not exceed 32 octets.The user data are subject to the constraints of the negotiation rules (see 6.5).1 3 . 5 Disconnect Request (DR) TPDU1 3 . 5 . 1 StructureThe structure of the DR TPDU shall be as follows:p + 1 end8 p75 64321LIDR1000 0000DST-REFREASONVariablepartUserDataSRC-REF1 3 . 5 . 2 L I See 13.2.1.1 3 . 5 . 3 Fixed part (octets 2 to 7)The fixed part shall containa)DR: Disconnect request code: 1000 0000;b)DST-REF: Reference identifying the transport connection at the remote transport entity;c)SRC-REF: Reference identifying the transport connection at the transport entity initiating the TPDU. Value zero whenreference is unassigned;d)REASON: Defines the reason for disconnecting the transport connection. This field shall take one of the followingvalues:The following values may be used for classes 1 to 4:1)128 + 0: Normal disconnect initiated by session entity2)128 + 1: Remote transport entity congestion at connect request time3)*128 + 2: Connection negotiation failed [i.e. proposed class(es) not supported]4)128 + 3: Duplicate source reference detected for the same pair of NSAPs.5)128 + 4: Mismatched references6)128 + 5: Protocol error7)128 + 6: Not used8)128 + 7: Reference overflow9)128 + 8: Connection request refused on this network connection10)128 + 9: Not used11)128 + 10: Header or parameter length invalid.The following values can be used for all classes:12)0: Reason not specified

ISO/IEC 8073:1992 (E)5 2 13)1: Congestion at TSAP14)*2: Session entity not attached to TSAP15)*3: Address unknown.NOTE — Reasons marked with an asterisk (*) may be reported to the TS-user as persistent, other reasons as transient.1 3 . 5 . 4 Variable part (octets 8 to p)The variable may containa)a parameter allowing additional information related to the clearing of the connection;Parameter code: 1110 0000Parameter length: any value provided that the length of the DR TPDU does not exceed the maximum agreed TPDU sizeor 128 when the DR TPDU is used during the connection refusal procedure.Parameter value: additional information; the content of this field is user defined.b)checksum (see 13.2.3.1).1 3 . 5 . 5 User data (octets p + 1 to the end)This field shall not exceed 64 octets and is used to carry TS-user data. The successful transfer of this data is not guaranteedby the transport protocol. When a DR TPDU is used in class 0 it shall not contain this field.1 3 . 6 Disconnect Confirm (DC) TPDUThis TPDU shall not be used in class 0.1 3 . 6 . 1 StructureThe structure of the DC TPDU shall be as follows:p74321LIDC1100 0000DST-REFVariable partSRC-REF561 3 . 6 . 2 L I See 13.2.1.1 3 . 6 . 3 Fixed part (octets 2 to 6)The fixed part shall containa)DC: Disconnect confirm code: 1100 0000;b)DST-REF: see 13.4.3;c)SRC-REF: see 13.4.3.1 3 . 6 . 4 Variable partThe variable part shall contain the checksum parameter if the condition defined in 13.2.3.1 applies.1 3 . 7 Data (DT) TPDU1 3 . 7 . 1 StructureDepending on the class and the option the DT TPDU shall have one of the following structures:

ISO/IEC 8073:1992 (E)5 3 a)Normal format for classes 0 and 14321LIDT ROA1111 000yUser data5TPDU-NRand EOT...endb)Normal format for classes 2, 3 and 4endp + 14321LIDT ROA1111 000yDST-REF5TPDU-NRand EOT6pVariable partUser datac)Extended format for use in classes 2, 3 and 4 when selected during connection establishmentendp + 14321LIDT ROA1111 000yDST-REF5, 6, 7, 8TPDU-NRand EOT9pVariable partUser data1 3 . 7 . 2 L I See 13.2.1.1 3 . 7 . 3 Fixed partThe fixed part shall containa)DT: Data transfer code: bits 8 to 5 shall be set to 1111. Bits 4 to 2 shall be set to zero.b)ROA: Request of acknowledgement mark: If the request acknowledgement procedures has not been agreed duringconnection establishment, bit 1 shall be set to 0 in all DT TPDUs.When the request acknowledgement procedure has been agreed during connection establishment, bit 1 (ROA) is used torequest acknowledgement in classes 1, 3, and 4. When set to one, ROA indicates that the sending transport entityrequests an acknowledgement from the receiving transport entity. Otherwise ROA is set to zero.c)DST-REF: See 13.4.3;d)EOT: When set to ONE, it indicates that the current DT TPDU is the last data unit of a complete DT TPDU sequence(end of TSDU). EOT is bit 8 of octet 3 in class 0 and 1 and bit 8 of octet 5 for classes 2, 3 and 4;e)TPDU-NR: TPDU send sequence number (zero in class 0). May take any value in class 2 without explicit flow control.TPDU-NR is bits 7 to 1 of octet 3 for classes 0 and 1, bits 7 to 1 of octet 5 for normal formats in classes 2 3, and 4 and bits 7to 1 of octet 5 together with octets 6, 7 and 8 for extended format.NOTE — Depending on the class, the fixed part of the DT TPDU uses the following octets:classes 0 and 1: octets 2 to 3;classes 2, 3, 4 (normal format): octets 2 to 5;classes 2, 3, 4 (extended format): octets 2 to 8.1 3 . 7 . 4 Variable partThe variable part shall contain the checksum parameter if the condition defined in 13.2.3.1 applies.1 3 . 7 . 5 User data fieldThis field contains data of the TSDU being transmitted.

ISO/IEC 8073:1992 (E)5 4 NOTE — The length of this field is limited to the negotiated TPDU size for this transport connection minus 3 octets in classes 0 and 1, and minus 5octets (normal header format) or 8 octets (extended header format) in the other classes. The variable part, if present, may further reduce the size ofthe user data field.1 3 . 8 Expedited data (ED) TPDUThis ED TPDU shall not be used in class 0 or in class 2 when the no explicit flow control option is selected or when theexpedited data transfer service has not been selected for the connection.1 3 . 8 . 1 StructureDepending on the format negotiated at connection establishment the ED TPDU shall have one of the following structures:a)Normal format (classes 1, 2, 3, 4)endp + 14321LIED0001 0000DST-REF56pVariable partUser dataED TPDU-NRand EOTb)Extended format (for use in classes 2, 3 and 4 when selected during connection establishment)endp + 14321LIED0001 0000DST-REF5, 6, 7, 89pVariable partUser dataED TPDU-NRand EOT1 3 . 8 . 2 L I See 13.2.1.1 3 . 8 . 3 Fixed partThe fixed part shall containa)ED: Expedited data code: 0001 0000;b)DST-REF: see 13.4.3;c)ED TPDU-NR: Expedited TPDU identification number. ED TPDU-NR is used in classes 1, 3 and 4 and may take anyvalue in class 2. For normal formats bits 7 to 1 of octet 5 and for extended formats bits 7 to 1 of octet 5 together withoctets 6, 7 and 8;d)EOT: End of TSDU always set to 1 (bit 8 of octet 5).NOTE — Depending on the format the fixed part shall be either octets 2 to 5 or 2 to 8.1 3 . 8 . 4 Variable partThe variable part shall contain the checksum parameter if the condition defined in 13.2.3.1 applies.1 3 . 8 . 5 User data fieldThis field contains an expedited TSDU (1 to 16 octets).1 3 . 9 Data acknowledgement (AK) TPDUThis TPDU shall not be used in class 0 or in class 2 when the no explicit flow control option is selected, nor for class 1 when thenetwork receipt confirmation option is selected.

ISO/IEC 8073:1992 (E)5 5 1 3 . 9 . 1 StructureDepending on the class and option agreed the AK TPDU shall have one of the following structures:a)Normal format (classes 1, 2, 3, 4)p4321LIAK CDT0110 zzzzDST-REF56Variable partYR-TU-NRb)Extended format (for use in classes 2, 3 and 4 when selected during connection establishment)p114321LICDT5, 6, 7, 8910Variable partYR-TU-NRAK0110 0000...DST-REF1 3 . 9 . 2 L I See 13.2.1.1 3 . 9 . 3 Fixed partThe fixed part shall contain (in octets 2 to 5 when normal format is used or in octets 2 to 10) the following parameters:a)AK: Acknowledgement code: 0110;b)CDT: Credit value (set to 1111 in class 1). CDT is bits 4 to 1 of octet 2 for normal formats and octets 9 and 10 forextended formats;c)DST-REF: See 13.4.3;d)YR-TU-NR: Sequence number indicating the next expected DT TPDU number. For normal formats, bits 7 to 1 of octet 5;bit 8 of octet 5 is not significant and shall take the value 0. For extended formats, bits 7 to 1 of octet 5 together with octets6, 7 and 8; bit 8 of octet 5 is not significant and shall take the value 0.1 3 . 9 . 4 Variable partThe variable part contains the following parameters:a)Checksum if the condition in 13.2.3.1 applies;b)Subsequence number when optionally used under the conditions defined in class 4. This parameter is used to ensurethat AK TPDUs are processed in the correct sequence. If it is absent, this is equivalent to transmitting the parameter witha value of zero.Parameter code: 1000 1010Parameter length: 2Parameter value: 16-bit subsequence number;c)Flow control confirmation when optionally used under the conditions defined in class 4. This parameter contains a copyof the information received in an AK TPDU, to allow the transmitter of the AK TPDU to be certain of the state of thereceiving transport entity (see 12.2.3.9).Parameter code: 1000 1100Parameter length: 8Parameter value: defined as follows:

ISO/IEC 8073:1992 (E)5 6 1)Lower window edge (32 bits). Bit 8 of octet 1 of the parameter value field is set to zero, the remainder contains theYR-TU-NR value of the received AK TPDU. When normal format has been selected, only the least significant seven bits(bits 1 to 7 of octet 4 of the parameter value field) of this field are significant.2)Your subsequence (16 bits). Contains the value of the subsequence parameter of the received AK TPDU, or zero ifthis parameter was not present.3)Your credit (16 bits). Contains the value of the CDT field of the received AK TPDU. When normal format has beenselected, only the least significant four bits (bits 1 to 4 of octet 2 of the Your Credit field) of this field are significant.d)Selective acknowledgement parameters when optionally used, under conditions defined in class 4, to acknowledge outof sequence DT TPDUs received by the entity transmitting the AK TPDU. All consecutive DT TPDUs received shall beacknowledged by a single block. Different groups of DT TPDUs that are consecutive within group but not across groupsshall be acknowledged using separate blocks (e.g., if DT TPDU numbers 3, 4, 5, 7, 8, 12, 13, 14, 15 and 17 are receivedwith 3 the first out-of-sequence DT TPDU, then 3, 4, 5 form one group, 7, 8 another and 12, 13, 14, 15 a third, and 17 afourth. The corresponding blocks would be (3, 5), (7, 8), (12, 15) and (17, 17)).Parameter code:1000 1111Parameter length:2n (normal format) or 8n (extended format) octets where n is the number if distinct blocks beingselectively acknowledged. This length is constrained by the maximum header size of 254 octets.Parameter value:In the normal format, the first octet of a pair of two octets shall represent the lower edge and thesecond octet the upper edge of each block. Bit 8 of each octet is set to zero, the remainderrepresents the sequence number of the edge.In the extended format, the first four octets of a set of eight octets represent the lower edge andthe subsequent four octets represent the upper edge. For each edge of four octets, Bit 8 of thefirst octet is not significant and is set to 0; bits 7 to 1 of the first octet together with the second,third and fourth octets represent the sequence number.Whether normal or extended formats are used, each set of two or eight octets may be repeated asmany times as there are blocks to be acknowledged.1 3 . 1 0 Expedited data acknowledgement (EA) TPDUThe EA TPDU shall not be used for class 0, or for class 2 when the "no explicit flow control" option is selected, or when theexpedited data transfer service has not been selected for the connection.1 3 . 1 0 . 1 StructureDepending on the option (normal or extended format) the TPDU structure shall be:a)Normal format (classes 1, 2, 3, 4)p4321LIEA0010 0000DST-REF56Variable partYR-EDTU-NRb)Extended format (for use in classes 2, 3 and 4 if selected during connection establishment)p4321LIEA0010 0000DST-REF5, 6, 7, 89Variable partYR-EDTU-NR1 3 . 1 0 . 2 L I See 13.2.1.

ISO/IEC 8073:1992 (E)5 7 1 3 . 1 0 . 3 Fixed partThe fixed part shall contain (in octets 2 to 5 when normal format is used or in octets 2 to 8) the following parameters:a)EA: Expedited acknowledgement code: 0010 0000;b)DST-REF: See 13.4.3;c)YR-EDTU-NR: Identification of the ED TPDU being acknowledged. May take any value in class 2. For normal formatsbits 7 to 1 of octet 5; bit 8 of octet 5 is not significant and shall take the value 0. For extended formats, bits 7 to 1 of octet 5together with octets 6, 7 and 8; bit 8 of octet 5 is not significant and shall take the value 0.1 3 . 1 0 . 4 Variable partThe variable part may contain the checksum parameter (see 13.2.3.1).1 3 . 1 1 Reject (RJ) TPDUThe RJ TPDU shall not be used in classes 0, 2, and 4.1 3 . 1 1 . 1 StructureThe RJ TPDU shall have one of the following formats:a)Normal format (classes 1 and 3)4321LIRJ CDT0101 zzzzDST-REF5YR-TU-NRb)Extended format (for use in class 3 if selected during connection establishment)104321LIRJ0101 0000DST-REF5, 6, 7, 89CDTYR-TU-NR1 3 . 1 1 . 2 L I See 13.2.1.1 3 . 1 1 . 3 Fixed partThe fixed part shall contain (in octets 2 to 5 when normal format is used or in octets 2 to 10) the following parameters:a)RJ: Reject code: 0101. Bits 8 to 5 of octet 2;b)CDT: Credit value (set to 1111 in class 1). For normal formats bits 4 to 1 of octet 2 and for extended formats octets 9and 10;c)DST-REF: See 13.4.3;d)YR-TU-NR: Sequence number indicating the next expected TPDU from which retransmission should occur. For normalformats, bits 7 to 1 of octet 5, bit 8 of octet 5 is not significant and shall take the value 0. For extended formats, bits 7 to 1of octet 5 together with octets 6, 7 and 8; bit 8 of octet 5 is not significant and shall take the value 0.1 3 . 1 1 . 4 Variable partThere is no variable part for this TPDU type.

ISO/IEC 8073:1992 (E)5 8 1 3 . 1 2 TPDU error (ER) TPDU1 3 . 1 2 . 1 Structurep4321LIER0111 0000DST-REF56Variable partREJECTCAUSE...1 3 . 1 2 . 2 L I See 13.2.1.1 3 . 1 2 . 3 Fixed partThe fixed part shall contain the following parameters:a)ER: TPDU Error code: 0111 0000;b)DST-REF: See 13.4.3;c)REJECT CAUSE:0000 0000Reason not specified0000 0001Invalid parameter code0000 0010Invalid TPDU type0000 0011Invalid parameter value.1 3 . 1 2 . 4 Variable partThe variable part may contain the following parameters:a)Invalid TPDUParameter code: 1100 0001Parameter length: number of octets of the value fieldParameter value: contains the bit pattern of the rejected TPDU header up to and including the octet which caused therejection. This parameter is mandatory in class 0.b)ChecksumThis parameter shall be present if the condition in 13.2.3.1 applies.

ISO/IEC 8073:1992 (E)5 9 Section Three: Conformance1 4 Conformance1 4 . 1 A system claiming to implement the proceduresspecified in this International Standard shall comply withthe requirements in 14.2 to 14.5.1 4 . 2 The system shall implement class 0 or class 2 orboth. This implies operation over CONS.1 4 . 3 If the system implements class 3 or class 4, itshall also implement class 2.1 4 . 4 If the system implements class 1, it shall alsoimplement class 0.1 4 . 5 For each class which the system claims toimplement, the system shall be capable ofa)initiating CR TPDUs or responding to CR TPDUs withCC TPDUs or both;b)responding to any other TPDU and operatingnetwork service in accordance with the procedures forthe class;c)operating all the procedures for the class listed asmandatory in table 9;d)operating those procedures for the class listed asoptional in table 9 for which conformance is claimed;e)handling all TPDUs of lengths up to the lesser valueof1)the maximum length for the class if the preferredmaximum TPDU size parameter is not implemented[see 13.3.4b)];2)the maximum for which conformance is claimed(see note 2);NOTES1The procedures for classes 0 to 4 are specified in clauses8 to 12 respectively. The procedures refer to the elements ofprocedures specified in clause 6.2The requirement in 14.5 e) indicates that TPDU size of 128octets is always implemented.1 4 . 6 Claims of conformance shall statea)which class or classes of protocol are implemented;b)whether class 4 can be operated over theconnectionless-mode network service;c)whether the system is capable of initiating orresponding to CR TPDUs or both;d)which of the procedures listed as optional in table 9are implemented;e)for each class, the maximum size of TPDUimplemented [see 13.3.4 b) and 13.3.4 c)]. If thepreferred maximum TPDU size parameter is notimplemented the value shall be chosen from thefollowing list and all values in the list which are less thanthis maximum shall be implemented:128, 256, 512, 1 024, 2 048, 4 096 or 8 192 octets.If the preferred maximum TPDU size parameter isimplemented, any maximum size of TPDU that is amultiple of 128 octets is allowed. All values, except 0,that are a multiple of 128 octets, less than the maximumclaimed shall be implemented.1 4 . 7 The supplier of a protocol implementation which isclaimed to conform to this International Standard shallcomplete a copy of the PICS proforma provided in Annex Dand shall provide the information necessary to identify boththe supplier and the implementation.

ISO/IEC 8073:1992 (E)6 0 Table 9 — Provision of optionsProcedureclass 0class 1class 2class 3class 4TPDU with checksumTPDU without checksumnot applicablemandatorynot applicablemandatorynot applicablemandatorynot applicablemandatorymandatoryoptionalExpedited data transferNo expedited data transfernot applicablemandatorymandatorymandatorymandatorymandatorymandatorymandatorymandatorymandatoryFlow control in class 2No flow control in class 2not applicablenot applicablenot applicablenot applicablemandatoryoptionalnot applicablenot applicablenot applicablenot applicableNormal formatsExtended formatsmandatorynot applicablemandatorynot applicablemandatoryoptionalmandatoryoptionalmandatoryoptionalUse of receipt confirmation in class 1No use of re-ceipt confirma-tion inclass 1not applicablenot applicableoptionalmandatorynot applicablenot applicablenot applicablenot applicablenot applicablenot applicableUse of network expedited in class 1No use of net-work expedited in class1not applicablenot applicableoptionalmandatorynot applicablenot applicablenot applicablenot applicablenot applicablenot applicableUse of selective acknowledgement inclass 4not applicablenot applicablenot applicablenot applicableoptionalUse of request of acknowledgementin classes 1, 3, 4not applicableoptionalnot applicableoptionaloptional