ISO/IEC 8073:1992 (E)7 9 Annex B(normative)Network connection management subprotocolB . 1 IntroductionThe objectives of this annex are toa)Provide for more flexibility in the use of the networkconnections established between two cooperatingtransport entities, thus enlarging the field of applicationof the transport protocol as presently defined in themain body of this International Standard. In particular itallows for an optimization of the use of the networkconnections by allowing both transport entities at eachend of a network connection to assign and reassigntransport connections to a network connection;b)Allow more information to be sent explaining why anetwork connection is released in order to be able tooptimize recovery;The protocol described in this annex is called the networkconnection management subprotocol (NCMS).The procedures defined in this annex are optionalextensions to the main body of this International Standard.B . 2 S c o p e The procedures specified in this annex are an extension ofthe basic procedure defined in the main body of thisInternational Standard and therefore do not preventcommunication between transport entities conforming tothis International Standard (ISO/IEC 8073) with this annexand those conforming to this International Standard withoutthis annex.The basic network connection management that isspecified in the main body of this International Standardallows for assignment or reassignment of transportconnections on an existing network connection by itsowner, who is currently restricted to be the transport entitythat initiated this network connection. This addendumdescribes the procedures necessary to extend this basicmanagement to permit the peer transport entity (i.e. theacceptor of a network connection) to become also theowner of the network connection and consequently to beable to assign or reassign transport connections to it.When performing multiplexing of transport connection thisfeature allows a network connection to be fully shared, thusincreasing the scope of the multiplexing classes of thetransport protocol (i.e. classes 2, 3 and 4).In order to control the number of shared networkconnections that peer entities are willing to usesimultaneously (one or more), a mechanism is provided toresolve collisions when simultaneous network connectionestablishments occur, especially in the case of recoveryafter network failure.B . 3 DefinitionsFor the purposes of this annex, the following definitionsapply.NOTE — The definitions contained in this clause make use ofabbreviations defined in clause B.4.B . 3 . 1 owner (of a network connection): Thetransport entity that issued the N-CONNECT requestleading to the creation of the network connection if the NCMTPDU is not used or the transport entity (possibly both)which is designated to have the right of performingassignment in accordance with the NC-RIGHT field of theNCM TPDU when the NCM TPDU is used (see B.6.2.2).NOTE — This definition extends the definition of the owner of thenetwork connection given in 3.2.28.B . 3 . 2 network connection reference (or nc-reference): An identifier which is associated with anetwork connection and used to resolve collisions whennetwork connections are reopened.B . 4 Symbols and abbreviationsB . 4 . 1 Types of transport-protocol-data-unitsNCM TPDUNetwork connection management TPDUDIAG TPDUDiagnostic TPDUNCMC TPDUNetwork connection managementconfirmation TPDUThe following TPDU is used by this annex and is defined byISO/IEC 11570, Transport protocol identificationmechanism:UN TPDUUse of network connection TPDUB . 4 . 2 TPDU fieldsNC-REFNetwork connection reference (field)NC-TYPENetwork connection type (field)NC-RIGHTNetwork right (field)LILength indicator (field)NC-PREFNetwork connection preference (field)NC-COLNetwork connection collision indicatorNC-RECNetwork connection recovery indicatorThe following fields of the UN TPDU are used by this annexand are defined by ISO/IEC 11570:SHARESharing option (field)PRT-IDProtocol identifier (field)

ISO/IEC 8073:1992 (E)8 0 B . 4 . 3 TimersTTR-NCTime to try to reopen a networkconnection using a given NC-REFTPD-NCTime to consider a given NC-REF aspendingTFR-NCTime to consider a given NC-REF asfrozenB . 4 . 4 MiscellaneousNCMSNetwork connection managementsubprotocolNSAPNetwork-service-access-pointAAAssignment right to allSASender has assignment rightRAReceiver has assignment rightAFIAuthority and Format Identifier (of theNSAP address)IDIInitial Domain Identifier (of the NSAPaddress)DSPDomain specific part (of the NSAPaddress)B . 5 Overview of the protocolNCMS allows for:a)identification of the protocol to be used on top of agiven network connection;NOTE — The use of NSAP addresses as it is defined is ISO/IEC7498-3 provides greater flexibility in distinguishing between OSIand non-OSI users of the network service. If however the use ofNSAPs incurs unacceptable penalties, for example where eachNSAP is charged for by the network provider, then the protocolidentification mechanism (see ISO/IEC 11570) is available.b)Explicit designation of the transport entity (orentities) which has the right to assign transportconnection(s) to a specific network connection and istherefore considered as the (co-)owner of the networkconnection;c)Resolution of connection establishment collisionswhen a network connection is first established orrecovered after failure.NCMS assumes the use of the network service defined inISO/IEC 8348.When operating NCMS the transport entities use only thenetwork service primitives listed in table 28 (the othernetwork service primitives are used as defined in 5.2).Table 28 — Network Service Primitives Used for NCMS OperationPrimitivesParametersA/B/CN-CONNECTrequestindicationresponseconfirmCalled addressCalling addressNS user-dataQOS parameter setResponding addressReceipt confirmation selectionAABAAAN-DISCONNECTrequestindicationNS user-dataOriginatorReasonCCAKeyA:This parameter is used in accordance with the procedures specified in the main body of thisInternational Standard.B:When operating NCMS this parameter is used in request and indication and in response andconfirmation if the NCMC TPDU is used.C:This parameter may be optionally used when operating NCMS.B . 6 Elements of procedureB . 6 . 1 TPDU transferThe transport-protocol-data-units (TPDUs) defined for thisannex are listed in B.4.1.The transport entities shall transmit and receive the UN(see ISO/IEC 11570) and NCM TPDU in the NS-user dataparameter of the N-CONNECT request and indicationprimitive only.The sending transport entity shall:

ISO/IEC 8073:1992 (E)8 1 a)Either not transmit any TPDU in the NS-user dataparameter of the N-CONNECT request primitive;b)Or transmit the UN TPDU (see ISO/IEC 11570)followed by the NCM TPDU in the NS-user dataparameter of the N-CONNECT request primitive.When used the DIAG TPDU is transmitted in the NS-userdata parameter of N-DISCONNECT primitive.When used the NCMC TPDU is transmitted in the NS-userdata parameter of N-CONNECT response and confirmationprimitive.B . 6 . 2 Network connection managementB . 6 . 2 . 1 GeneralWhen the procedure described in B.6.1 b) is useda)The sending transport entity shall use the proceduredescribed below together with the procedure defined inthe main body of this International Standard;b)The receiving transport entity shall1)either ignore the NCM TPDU and operate theprocedure described in the main body of thisInternational Standard;2)or recognize and process the NCM TPDU andtherefore operate the procedure described belowtogether with those defined is the main body of thisInternational Standard.When a transport entity has processed an NCM TPDUreceived from a given NSAP [see B.6.2.1 b)2)] it shallprocess further NCM TPDUs received from the same NSAP.B . 6 . 2 . 2 Assignment rightWhen an N-CONNECT request primitive is issued by atransport entity to request the opening of a new networkconnection, the transport entity may choose whether or notto include the NCM TPDU in the NS-user data parameter ofthe primitive. The recipient may choose not to process theNCM TPDU and to operate the procedures defined in themain body of this International Standard instead.The owner(s) may use the network connection for assigningor reassigning transport connections with the followingrestrictions:a)a transport entity which is the owner of the networkconnection shall not assign a transport connection witha preferred class 0 or 1 if its peer is also the owner ofthe network connection (see note 2);b)a transport entity which is the owner of the networkconnection can assign a transport connection with analternative class 0 or 1, but shall not, when receiving aCR TPDU proposing 0 or 1 as an alternative class,select one of these classes (see note 3).A transport entity shall be designated the "owner" of anetwork connection according to the table 29.Table 29 — Determination of assignment rightsEntityEventNetworkconnectioninitiatorNetworkconnectionresponderNo NCM sentYNNCM sent but not processed Right = SA or AAYNNCM sent but not processed Right = RAN(see note4)N(see note4)NCM sent and processed Right = SAYNNCM sent and processed Right = RANYNCM sent and processed Right = AAYYKeyY:ownerN:not ownerNOTES1The use of a network connection by a called transport entity toinitiate new transport connections should only be made when the calledtransport entity is adequately assured of the true identity of the callingtransport entity (i.e. there is trust in the calling NSAP identificationprovided by the Network Layer) or the data to be transferred is notsensitive.2This gives the guarantee that transport connections of classes 0 or1 cannot be opened simultaneously at both ends of a networkconnection.3This allows a transport entity which has sent the NCM TPDU tostill propose classes 0 or 1 as an alternative class. If the peer transportentity has not processed the NCM TPDU it may still select class 0 orclass 1.4Use of NC-RIGHT with the NCM TPDU allows explicit control ofassignment rights whilst also permitting both entities to be able torecover a failed network connection. This is not possible when theNCM is used.Provided that the restriction stated in B.6.2.2 a) andB.6.2.2 b) are respected, both transport entities at eachend of the network connection shall follow the proceduresdefined in the main body of this International Standard,except that the owner of the network connection is definedas in B.6.2.2.NOTE — The transport protocol defined in the main body ofthis International Standard makes use of the definition ofowner of a network connection for defining the entity whichcan perform assignment and reassignment.B . 6 . 2 . 3 Network connection reference(nc-reference) managementWhen a transport entity elects to use the NCM TPDU it shallkeep track of the nc-references used in the NCM TPDUssent or received in the NS-user data parameter of the N-CONNECT request or indication primitives.

ISO/IEC 8073:1992 (E)8 2 An nc-reference is associated witha)the pair of NSAPs addresses involved in the networkconnection on which the NCM TPDU has beentransferred;b)the source of the allocation: the nc-reference hasbeen remotely or locally allocated.The nc-reference is exchanged as the NC-REFparameter of the NCM TPDU. The NC-TYPE parameterof the NCM TPDU indicates the source of allocation:1)NC-TYPE set to NEW indicates a new nc-reference allocated by the sender of the NCM TPDU,2)NC-TYPE set to MY indicates a recovery usingan nc-reference previously allocated by the senderof the NCM TPDU,3)NC-TYPE set to YOURS indicates a recoveryusing an nc-reference previously allocated by thereceiver of the NCM TPDU;NOTE — Use of the NC-TYPE MY permits the explicit distinctionbetween the two cases where the NC initiator either has or has notreceived the N-CONNECT confirm.c)the state of the nc-reference which can be1)OPEN: There is one network connectionassociated with the nc-reference and for which an N-CONNECT confirm has been received or an N-CONNECT response sent, and no subsequent N-DISCONNECT primitive exchanged,2)OPENING: There is one network connection forwhich an N-CONNECT confirm is awaited and the nc-reference has never been previously in the OPENstate,3)RECOVER: There is one network connectionassociated with the nc-reference for which an N-CONNECT confirm is awaited and the nc-referencehas previously been in the OPEN state,4)PENDING: There is no network connectionassociated with the nc-reference;d)the assignment right allocated for the use of thenetwork connection associated with the nc-reference.It can be1)my-side: The local transport entity is the onlyowner of the network connection,2)remote-side: The remote transport entity is theonly owner of the network connection,3)both-sides: Both the local and the remotetransport entities are the owners of the networkconnection;NOTE — Due to the collision and recovery mechanisms, it ispossible that different network connections — initiated either by thelocal or the remote transport entity — be consecutively associatedto the same nc-reference. The assignment rights are attached withthe nc-reference and remain unchanged independent of whichevertransport entity is the initiator of the network connection currentlyused.e)The preference to be used in the collision resolutionmechanism (see B.6.2.5). This value is equal to thevalue of the field of the last NCM TPDU sent and is onlysignificant when an N-CONNECT confirm is awaited (i.e.the nc-reference is either in the OPENING or in theRECOVERY state).When an nc-reference which has been locally allocatedis no longer needed, the nc-reference shall not bereused before a TFR-NC period of time. No informationis associated with this frozen reference other than theTRF-NC timer and will be considered unknown ifreceived in an NCM TPDU.NOTE — In order to prevent that, in collision cases, two nc-references have the same value, it is required to allocate values atrandom, for example based on the time of their allocation.B.6.2.4 TimersThe network connection management procedure makesuse of the following timers:a)the TTR-NC timer defines the period of time that shallnot be exceeded when reopening a network connectionassociated with a given nc-reference after the receipt ofan N-DISCONNECT indication in OPENING orRECOVERY state, TTR NC shall be less than TPD-NCby at least the sum of the maximum disconnection andmaximum connection propagation delays of the networkservice;b)the TPD-NC timer defines the minimum time atransport entity shall maintain an nc-reference in thePENDING state. A value of 2 min is used for TPD-NC;c)the TFR-NC timer defines the minimum time that shallelapse before an entity may reuse a locally allocatednc-reference. A value of 2 min is used for TFR-NC.B . 6 . 2 . 5 Association of a received NCMTPDU with a known nc-referenceWhen an NCM TPDU is received according to