If the user has the knowledge of tIBT rather than of the maximum burst size, then the following rule applies:


		�\EMBED Equation ���


where �\SYMBOL 235 \f "Symbol"�x�\SYMBOL 251 \f "Symbol"� stands for rounding down to the nearest integer value.


Values of MBS or tIBT that will effectively be selected are left to operators' decision. However, MBS values declared by signalling should not result in a value for tIBT exceeding the maximum value achievable by the coding scheme for tIBT.


5.4.2.3	Cell delay variation tolerance specification for sustainable cell rate


The same coding scheme applies to t'SCR as to tPCR, see Section 5.4.1.3.


This coding scheme should be used to support declaration of t'SCR by signalling or management means.


Values of t'SCR that will effectively be used out of that generic list is left to operators' decision.


5.5	ATM transfer capabilities


5.5.1	General


5.5.1.1	Definition and requirements


An ATM transfer capability is intended to support an ATM layer service model and associated QoS through a set of ATM layer traffic parameters and procedures. The use of ATCs has both a user's perspective, wherein an ATC is seen as suitable for a given set of applications, and a network operator's perspective, wherein an ATC may provide gain through statistical multiplexing. An ATM transfer capability may include the specification of primitives to comply with, and of traffic control information to be exchanged through standardized interfaces.


 In order for network providers to be able to make QoS commitments, traffic conformance has to be defined and is specified in I.371 at standardized interfaces (UNI, INI). With such conformance definitions, a network provider can make QoS commitments to part of the submitted traffic depending on the conformance of this traffic (see Recommendation I.356). There may be more than one QoS class for a given ATC (see Recommendation I.356).


Given that a user can commit to submitting cells in conformance to traffic descriptors in addition to the PCR, the reason a user would choose a service based on an ATM transfer capability other than the deterministic bit rate transfer capability is the potential of incurring a lower cost from the network provider. The specifics of such cost savings is outside of the scope of this Recommendation.


It is mandatory that the ATM transfer capability used on a given ATM connection, among these that are made available by the network, be implicitly or explicitly declared at connection establishment.


Once an ATM connection is established, the agreed upon ATC is the same at all standardized interfaces along the connection (see Section 5.3.1). However, it is a network operator's choice on how to support a given ATM transfer capability, provided it is complying with specifications at standardized interfaces.


There is not a one to one correspondence between services or service classes (e.g. broadband bearer service categories) and ATM transfer capabilities that may be used. For example, an upper layer data service such as FMBS may make use of a DBR, an SBR, an ABR or an ABT transfer capability. As a result, the requested ATM transfer capability as supported by signalling should not be checked by CAC against any other information than the information contained in the traffic contract (i.e. QoS Class, source traffic descriptor and associated CDV tolerances). DBR is the default ATM transfer capability.


A service request from a user may implicitly specify the requested ATM transfer capability. Specifying a service type allows for implicit declaration of some or all traffic parameters of a connection. Service type may also be used to implicitly specify the ATM transfer capability that is requested. This may be done in conjunction with explicit declaration of some parameters.


A given ATM communication uses the same ATM transfer capability for both directions. Use of different transfer capabilities for the two connections of a communication raises issues relating for example to OAM and resource management cells or to routing and is currently not specified in this Recommendation. This also applies to multicast connections.


5.5.1.2	Multiplexing and interactions of ATCs


VCCs with the same ATC may be multiplexed into a DBR VPC. Also, a DBR VCC or VPC may be used to emulate a VCC or VPC with any different ATC. With the exception of these two cases, the following is not currently addressed in this Recommendation:


–	multiplexing VCCs with different ATCs into a single VPC (e.g. ABR VCCs and ABT VCCs within an SBR VPC);


–	the carriage of VCCs within a VPC with the same or a different ATC (e.g. an ABR VPC carrying ABR VCCs);


–	the emulation of one ATC by an alternative ATC (e.g. the use of SBR to transport an ABR service).


5.5.2	Applicability of ATM transfer capabilities to applications


This section provides guidelines on the possible use of individual ATM transfer capabilities to the transport of data belonging to a number of example broadband applications. The purpose of this section is not to create a restrictive correspondence between ATM transfer capabilities and applications; rather, it is intended to provide both examples of how ATM transfer capabilities can be used and to create design targets for these transfer capabilities.


It is expected that ultimately the choice of which ATM transfer capabilities is used to transport application data is influenced by a number of factors, among which:


–	Availability of transfer capabilities: not all networks may wish to provide all transfer capabilities described in this Recommendation.


–	Actual attainable QoS for each ATM transfer capability: this depends, among other things, on the resource management policy adopted and traffic engineering.


–	Capability of the application to cope with degradation of the ATM layer transfer characteristics: for some applications a reduction of the available bandwidth would result in application failure (e.g. circuit emulation); for others this can be translated into acceptable reduction in the quality of one or more components (e.g. coarser image definition or reduced animation rate for video applications).


–	Tariffing: the user's choice is determined in part by the tariffs applied to each ATM transfer capability.


�
Two examples illustrate the above points:


–	The DBR capability can of course be used, with the appropriate PCR value, to transport data for all broadband applications. The user's choice on whether to use DBR or one of the other ATM transfer capabilities will depend on a number of factors, among which, network tariffing.


–	The ABR capability can also be used to transport data belonging to all applications, provided that network resource management offers unused bandwidth so that in effect no limitations will be imposed on the application.


The two cases above should be seen as extreme cases, illustrating the interaction between tariffing, resource management and network traffic engineering. Typically, there will be appropriate mappings between applications and ATM transfer capabilities.


5.5.3	Deterministic bit rate transfer capability (DBR)


5.5.3.1	Definition and service model


The deterministic bit rate transfer capability is used by connections that request a static amount of bandwidth that is continuously available during the connection lifetime. This amount of bandwidth is characterized by a peak cell rate value.


The basic commitment made by the network to a user who reserves resources via the DBR capability is that, once the connection is established, the negotiated ATM layer QoS is assured to all cells when all cells are conforming to the relevant conformance tests. In the DBR capability, the source can emit cells at the peak cell rate at any time and for any duration and the QoS commitments still pertain.


The DBR capability is intended to allow networks to make QoS commitments that enable the network to support CBR applications but is not restricted to these applications. In the DBR capability, the source may emit cells at, or below the negotiated peak cell rate (and may also even be silent), for periods of time.


The DBR capability may be used for both VPCs and VCCs. Neither the tagging option nor selective cell discard of CLP=1 cells apply to the DBR capability. VC RM cells on a VCC and VP RM cells on a VPC are not used to operate DBR; however, if such cells are present on the connection, they are considered as part of the aggregate CLP=0+1 user data cell flow.


5.5.3.2	Source traffic descriptor and CDV tolerances


DBR uses peak cell rate and associated CDV tolerance as specified in Section 5.4.1.


At connection establishment or at subscription time, the user and the network agree upon one of the three subsequent source traffic descriptors:


i)	Two peak cell rates, namely, PCR for user data cells with the associated peak emission interval TPCR(data) and PCR for end-to-end user OAM cells with the associated peak emission interval TPCR(OAM).


ii)	One peak cell rate, namely, PCR for user generated cells with the associated peak emission interval TPCR(agg).


iii)	Service type.


If the user intends to transmit user OAM cells and does not allow aggregate shaping of user data and user OAM, the first source traffic descriptor shall apply. The use of the second source descriptor by �
the user does not imply that user OAM cells are precluded. If any user OAM cells are present, they are aggregated with the user data cells in the CLP=0+1 descriptor.


For each negotiated PCR and at each interface where cell conformance applies, there corresponds a CDV tolerance value that accounts for cell delay variation that may affect the respective cell flows of the connection (see Section 5.4.1).


When source traffic descriptor i) is used and separate conformance definition is applied, the following values of CDV tolerance are required:


–	the CDV tolerance corresponding to the PCR of user data CLP=0+1 cells tPCR(data);


–	the CDV tolerance corresponding to the PCR of end-to-end user OAM cells tPCR(OAM).


In this case, tPCR(data) can either be conveyed via signalling or assigned on a per subscription basis (see Section 5.4.1.3). On the contrary, tPCR(OAM) is always computed on the basis of the PCR of the end to end user OAM cells as tPCR(OAM)=TPCR(OAM).


When source traffic descriptor i) is used and aggregate conformance definition is applied, only the value of CDV tolerance corresponding to the PCR of user generated CLP=0+1 cells, tPCR(agg), is required.


In this case, tPCR(agg) is computed as tPCR(agg)=TPCR(agg)+tPCR(data), where tPCR(data) is either conveyed via signalling or assigned on a per subscription basis and TPCR(agg) is computed as:


		�\EMBED EQUATION ���.


When source traffic descriptor ii) is used, only the value of CDV tolerance corresponding to the PCR of user generated CLP=0+1 cells, tPCR(agg), is required. In this case, tPCR(agg) can either be conveyed via signalling or assigned on a per subscription basis. Note that when source traffic descriptor ii) is used, when the user wants to send user OAM cells and knows the values of TPCR(data), tPCR(data), and TPCR(OAM), then the user could derive the values for TPCR(agg) and tPCR(agg) by the same formulas as in the previous paragraph.


When source traffic descriptor i) is used, the PCR of the user OAM cells can be specified by declaring the nominal period n of the forward performance monitoring cell stream (see Recommendation I.610); in this case, the following default rules apply for computing default TOAM, Tagg:


–	in the case when the operator uses separate conformance definition, TPCR(OAM)= n.TPCR(data);


–	in the case when the operator uses aggregate conformance definition,


		�\EMBED Equation ���.


These default rules are assuming that OAM user generated cell flows only consist in forward performance monitoring. The case when other user OAM cells are generated by the user is for further study. The rules for computing the traffic parameters and associated CDV tolerances from the relevant information conveyed by the present signalling protocol (see Recommendation Q.2931) are given in Appendix II/I.371.


The peak cell rate values shall not be re-negotiated at standardized interfaces by means of RM procedures during the lifetime of the connection, but could be re-negotiated via signalling or via �
network management procedures. The re-negotiation of the PCR may imply also the modification of the associated CDV tolerance.


5.5.3.3	Conformance definition and QoS commitments


Conformance definition


The conformance definition to the peak cell rate (LPCR=1/TPCR) of a cell stream requires that the CDV tolerance tPCR allocated to the upstream portion of the connection be specified (see Sections 5.3.1, 5.4.1). These two parameters complete the specification of the generic cell rate algorithm given in Annex A.


The number of non-conforming cells of a cell stream is defined as the number of cells either of the two equivalent versions of the GCRA would determine to be non-conforming.


Conformance of a cell flow according to this definition can be estimated by the 1-point measurement process in Recommendation I.356.


Conformance to service type is currently not specified in this Recommendation.


If the user intends to transmit user OAM cells, and if the user does not allow aggregate shaping of user data and user OAM and if the network performs PCR shaping actions (see Section 6.2.5), then the conformance definition is separate for the user OAM component and the user data component. Otherwise, the conformance definition is aggregate.


1)	If conformance is separate for user data and user OAM cells, the following applies:


–	cell conformance of the aggregate CLP=0+1 user data cell flow is checked with respect to the PCR descriptor negotiated for user data CLP=0+1 traffic;


–	cell conformance of the user OAM cell flow is checked with respect to the PCR descriptor negotiated for user OAM traffic.


2)	If conformance is aggregate, cell conformance of the aggregate user generated CLP=0+1 cell flow is checked with respect to the PCR descriptor negotiated for user generated CLP=0+1 traffic (in case of source traffic descriptor ii) or to the PCR descriptor for the user generated CLP=0+1 traffic that is obtained from the PCR descriptors negotiated for user data CLP=0+1 traffic and for user OAM traffic (in case of source traffic descriptor i)).


Separate and aggregate conformance definition for the DBR capability are illustrated in Figure 6/I.371.


�
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Figure 6/I.371


Conformance definition for DBR


During the connection lifetime, conformance to peak cell rate traffic descriptors may be continuously checked within the network by static UPC/NPC mechanisms, given such UPC/NPC mechanisms are present (see Section 6.2.3). Where present, UPC/NPC mechanisms applying to user data cells are performed on the user data aggregate flow, regardless of the CLP bit value.


The conformance definition above does not imply any particular implementation of the UPC/NPC. Furthermore, even if the conformance definition is separate, UPC/NPC can be done on the aggregate cell flow. However, the UPC/NPC should satisfy certain requirements as discussed in 6.2.3.2.


QoS aspects


The QoS class is negotiated at call establishment or on a subscription basis for the connection. The basic QoS class for the DBR capability shall include a specified CLR commitment for the aggregate cell flow, regardless of the CLP bit value, and an end-to-end CDV commitment suitable for circuit emulation applications. The support of additional QoS classes with less stringent commitments is a network operator's choice. Conformance definition is specified for the aggregate cell flow, regardless of the CLP bit value.


If some cells are non-conforming to some of the relevant conformance tests, the network may consider the connection as non-compliant (see Section 5.3.2). If the network chooses to offer QoS commitments to a connection with some non-conforming cells, the ATM layer QoS is only assured to a volume of cells that is conforming to all relevant conformance tests. This is obtained if the network operator chooses to assure the ATM layer QoS to all cells admitted by the UPC/NPC where the parameters of the UPC/NPC have been set with sufficient margin such that the UPC/NPC does not falsely discard cells.


The following principles apply (see Recommendation I.356):


�
Separate user data and user OAM conformance definition:


–	The ATM layer QoS commitment for user data cells applies to the volume of user data cells equivalent to the volume of conforming user data cells.


–	Cell conformance of the user OAM cell stream does not influence the above computation. The ATM layer QoS commitment for the user OAM cell stream, if any, applies to the volume of user OAM cells equivalent to the volume of conforming user OAM cells.


–	When there are non-conforming cells, the method for determining how many cells are assured of the ATM layer QoS is network specific (see Recommendation I.356).


–	RM cells, if any, are treated as user data cells.


Aggregate conformance definition:


–	The ATM layer QoS commitment for user data and user OAM cells applies to the volume of such cells equivalent to the volume of conforming cells.


–	User OAM cells and RM cells, if any, are treated as user data cells.


–	When there are non-conforming cells, the method for determining how many cells are assured of the ATM layer QoS is network specific (see Recommendation I.356).


5.5.4	Statistical bit rate transfer capability (SBR)


5.5.4.1	Definition and service model


In the statistical bit rate (SBR) transfer capability the end-system uses standardized traffic parameters (SCR/IBT or service type) to describe, in greater detail than just the peak cell rate, the cell flow that will be emitted on the connection.


The SBR capability is suitable for applications where there exists prior knowledge of some traffic characteristics of the application.


The delay performance of the SBR capability is not specified, and this capability may or may not support applications with stringent delay requirements.


The SBR capability may be used for both VPCs and VCCs. The SBR capability may support the tagging option. Selective cell discard may apply to SBR. The use of VC RM cells on a VCC and VP RM cells on a VPC is not currently envisaged to operate SBR; however, such cells that would still be present on the connection are considered as part of the relevant cell flows.


5.5.4.2	Source traffic descriptor and CDV tolerances


SBR uses peak cell rate and associated CDV tolerance as specified in Section 5.4.1, sustainable cell rate, intrinsic burst tolerance and associated CDV tolerance as specified in Section 5.4.2.


At connection set-up or at subscription time, the user and the network agree upon one of the three subsequent source traffic descriptors:


i)	PCR and SCR/IBT, or


ii)	PCR and service type, or


iii)	service type.


In the SBR capability, the user OAM cell flow is aggregated with the user data cell flow in the traffic parameters (PCR and SCR/IBT, and service type) and in the conformance definition.


�
In the case where source traffic descriptor i) is used, the following configurations of the PCR and SCR/IBT traffic parameters with the CLP bit and the tagging option are specified:


1)	PCR traffic parameter for the user generated CLP=0+1 cell flow and SCR/IBT traffic parameter for the user generated CLP=0+1 cell flow.


2)	PCR traffic parameter for the user generated CLP=0+1 cell flow and SCR/IBT traffic parameter for the CLP=0 cell flow; tagging option is not applied.


3)	PCR traffic parameter for the CLP=0+1 cell flow and SCR/IBT traffic parameter for the CLP=0 cell flow; tagging option is applied.


Neither the tagging option nor selective cell discard of CLP=1 cells apply to configuration 1. Selective cell discard may apply to configurations 2 and 3.


When source traffic descriptor i) is used with configuration 1), the following values of CDV tolerance are required:


–	the CDV tolerance corresponding to the PCR of CLP=0+1 user generated cells tPCR(0+1);


–	the CDV tolerance corresponding to the SCR of CLP=0+1 user generated cells t'SCR(0+1).


When source traffic descriptor i) is used with configuration 2) and 3), the following values of CDV tolerance are required:


–	the CDV tolerance corresponding to the PCR of CLP=0+1 user generated cells tPCR(0+1);


–	the CDV tolerance corresponding to the SCR of CLP=0 user generated cells t'SCR(0).


In these two cases, both tPCR and t'SCR could either be conveyed via signalling or assigned on a per subscription basis.


The present signalling protocol conveys the parameter MBS instead of the parameter IBT. The rule for computing IBT from MBS is given in Section 5.4.2.2.


The source traffic descriptor shall not be re-negotiated at standardized interfaces by means of RM procedures during the lifetime of the connection, but could be re-negotiated via signalling or via network management procedures. The re-negotiation of the source traffic descriptor may imply also the modification of the associated CDV tolerances.


5.5.4.3	Conformance definition and QoS commitments


Conformance definition


The conformance definition at an interface is based on two instances of the generic cell rate algorithm (GCRA) (Annex A/I.371) where the two instances operate in a coordinated mode. Coordinated mode means the states of the GCRA are updated if and only if an arriving cell is conforming to all relevant instances of the GCRA (see Annex B for further details). Conformance definitions for the above three configurations are illustrated in Figures 7, 8 and 9/I.371 and reference algorithms are detailed in Annex B/I.371. In these configurations:


–	For traffic-parameter configuration 1, Figure 7/I.371, a user data or user OAM cell is conforming when it is conforming to both the PCR(0+1) and SCR(0+1) conformance tests.


–	For traffic-parameter configurations 2 and 3, Figures 8 and 9/I.371, a CLP=0 user data or user OAM cell is conforming when it is conforming to both the PCR(0+1) and the SCR(0) conformance tests.


�
–	For traffic-parameter configurations 2 and 3, Figures 8 and 9/I.371, a CLP=1 cell is conforming if it is conforming to the PCR(0+1) conformance test. In this case, the state of the SCR(0) conformance test is left unchanged, and the state of the PCR(0+1) test is updated (this is independent of the tagging option).


–	For traffic-parameter configuration 3, Figure 9/I.371, a CLP=0 user data or user OAM cell that is conforming to the PCR(0+1) conformance test but not conforming to the SCR(0) conformance test is virtually tagged, i.e. is considered by the conformance definition as a conforming CLP=1 cell. In this case, the state of the SCR(0) conformance test is left unchanged, and the state of the PCR(0+1) test is updated.


Conformance to service type is currently not specified in this Recommendation.


This conformance definition does not imply any particular implementation of the UPC/NPC.
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FIGURE 7/I.371�
FIGURE 8/I.371�
FIGURE 9/I.371�
�
Conformance definition�for SBR configuration 1�
Conformance definition�for SBR configuration 2�
Conformance definition�for SBR configuration 3 (Note 1)�
�
NOTE 1- The term "virtually" is used because a conformance definition, since it is not a physical device, can not alter a bit in an ATM cell. However, a UPC/NPC that implements the tagging option would actually change the CLP bit from 0 to 1.


QoS aspects


For traffic-parameter configuration 1 above, the quality of service (QoS) commitments is for the aggregate CLP=0+1 cell flow. Thus, the QoS commitments are independent of the CLP bit. There is a specified QoS commitment on the cell loss ratio of the aggregate cell flow, and the value will be specified (see Recommendation I.356). There may be a QoS commitment on delay.


�
For traffic-parameter configurations 2 and 3 above there is a specified QoS commitment on the cell loss ratio of the CLP=0 cell flow, and the value will be specified (see Recommendation I.356). The QoS commitment on the cell loss ratio of the aggregate CLP=0+1 cell flow is unspecified. Hence, the QoS commitment on the cell loss ratio of the CLP=1 cell flow is also unspecified. There may be a QoS commitment concerning delay, and if there is, it applies to the CLP=0+1 cell flow.


If some cells are non-conforming to some of the relevant conformance tests, the network may consider the connection to be non-compliant (see Section 5.3.2). If the network chooses to offer QoS commitments to a connection with some non-conforming cells, the ATM layer QoS is only assured to a volume of cells that is conforming to all relevant conformance tests. This is obtained if the network operator chooses to assure the ATM layer QoS to all cells admitted by the UPC/NPC where the parameters of the UPC/NPC have been set with sufficient margin such that the UPC/NPC does not falsely discard cells.


The following principles apply:


–	For configuration 1, the ATM layer QoS commitment for user generated cells applies to the volume of such cells equivalent to the volume of conforming cells.


–	For configurations 2 and 3, when the user generated cells are conforming to the PCR(0+1) traffic descriptor, the ATM layer QoS commitment on the CLP=0 component applies to the volume of CLP=0 cells that are conforming to the SCR(0) conformance test.


–	For configurations 2 and 3, when some user generated cells are not conforming to the CLP=0+1 conformance test, the ATM layer QoS commitments to the CLP=0 and CLP=0+1 components are network specific.


5.5.5	ATM block transfer capabilities (ABT)


An ATM block transfer (ABT) capability is an ATM layer mechanism for providing a service where the ATM layer transfer characteristics are negotiated on an ATM block basis. Within an ATM block accepted by the network, the network allocates sufficient resources such that the QoS received by the ATM block is equivalent to QoS received by a DBR connection with the same peak cell rate as the negotiated peak cell rate of the ATM block, referred to as the block cell rate (BCR).


Specifically, an ATM block is defined as follows.


Definition (ATM block)


An ATM block is a group of cells of an ATM connection delineated by two resource management (RM) cells, one before the first cell of the ATM block (leading RM cell) and another after the last cell of the ATM block (trailing RM cell). The exact definition of the RM cells delineating an ATM block depends on the specific usage of RM cells, namely on the ABT capability. The trailing RM cell of an ATM block may be the leading RM cell of the subsequent ATM block (see also Annexes C and D/I.371). The BCR of an ATM block is constant over the ATM block duration.


ATM blocks are not necessarily related to upper layer protocols, e.g. at the CS-PDU level (Figure 10/I.371).
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NOTE 1 – ATM block with BCR=0.


Figure 10/I.371


Examples of relationship between ATM blocks and CS-PDUs


The ABT capability may be used for both VPCs and VCCs. Specifically, ABT may apply to any cell flow of a VCC or a VPC. If ABT applies to some VCCs within a VPC, the CLP=0+1 cell flow of ABT VCCs share the capacity of the CLP=0+1 cell flow of the VPC that is allocated to ABT (see Section 6.2.1.1). In this case, the VPC is allocated a static bandwidth. Dynamically changing the bandwidth of the VPC via ABT is currently not specified in this Recommendation.


ABT does not support the tagging option. Selective cell discard functions based on the CLP are currently not used in ABT. For ABT RM cells that are used to delineate ATM blocks, cell sequence integrity of user and ABT RM cells is mandatory all along the connection.


At connection establishment, the connectivity between two users is established by means of two point�to�point, unidirectional connections, but a zero BCR is allocated to user cells. Only point�to�point communication is considered in the present specification of ABT. Use of ABT for point�to�multipoint communication is not specified in this Recommendation.


Also at connection establishment, the user negotiates the following parameters via signalling or by means of network management:


i)	the maximum cell rate by specifying the peak cell rates and the CDV tolerances of all the relevant cell flows, namely CLP=0+1 (user OAM included) and user OAM of the connection;


ii)	the maximum frequency of BCR re-negotiation transactions by specifying the peak cell rates and the CDV tolerances of the ABT RM cell flows in the forward and backward directions;


iii)	a sustainable cell rate (SCR/IBT) for the CLP=0+1 cell flow, where SCR may be set equal to 0.


The above parameters are static and it is not specified in this Recommendation that they will be re�negotiated during the lifetime of a connection.


Two ABT traffic handling capabilities are defined, namely the ATM block transfer with delayed transmission (ABT/DT) and the ATM block transfer with immediate transmission (ABT/IT).


�
5.5.5.1	ABT with delayed transmission (ABT/DT)


5.5.5.1.1	Definition and service model


In ABT/DT, during the connection lifetime, the BCR of successive ATM blocks is dynamically negotiated with the network. BCR re-negotiations may be initiated by either end user on both the forward and the backward direction. For a given direction, only one re-negotiation initiated by a given user can be in progress within the network. A BCR modification is achieved by sending a request to the network by means of an ABT/DT RM cell.


Since a user may initiate BCR re-negotiations in either direction, two BCR re-negotiations initiated by both end users may collide within the network. Let the labels source and destination denote for a given ATM block the entities generating and receiving traffic respectively. In the case of colliding BCR re-negotiations, the BCR re-negotiation initiated by the destination in the backward direction has priority over the BCR re-negotiation initiated by the source in the forward direction. Furthermore, BCR re-negotiations initiated by the network have priority over BCR re-negotiations initiated by end users (see Section 5.5.5.1.4).


A committed bandwidth for the user data and user OAM CLP=0+1 cell flow is specified as follows:


Definition (Committed bandwidth)


A committed bandwidth for the user data and user OAM CLP=0+1 cell flow in a given direction is defined when a sustainable cell rate greater than 0 is specified at connection establishment for this cell flow in the relevant direction. The committed bandwidth is related to the amount of reserved resources and its value is equal to that of the specified sustainable cell rate. The long-term average of resources, which can potentially be reserved, is at least as large as the SCR. Moreover, if the amount of traffic is conforming to the specified sustainable cell rate traffic descriptor (see Section 5.5.5.1.2), then a new BCR reservation should be accepted by the network within a finite time interval, consistent with QoS commitments (see Section 5.5.5.1.4).


In the case that a sustainable cell rate equal to 0 has been specified, the network may accept or may deny BCR re-negotiations and does not provide for any commitments on the time to access to network resources (no commitment on the time for a BCR increase request to succeed). Note, however, that the network may achieve some delay objectives (QoS indications) via suitable traffic engineering rules. The cell level QoS commitments are still met by the network as long as the network has not re-negotiated the allocated BCR.


5.5.5.1.2	Source traffic descriptor and CDV tolerances


At connection set-up or at subscription time, the user and the network agree upon a source traffic descriptor including the following traffic parameters:


–	maximum cell rate PCR for the user generated CLP=0+1 cells (including user OAM cells but no RM cells);


–	optionally, maximum cell rate PCROAM for user OAM cells;


–	SCR/IBT traffic parameters for user generated CLP=0+1 cells (not including RM cells); the SCR may be set equal to 0;


–	peak re-negotiation rate, namely the peak cell rate PCR(RM) of the ABT/DT RM cell flows.


The above parameters may be declared by means of a service type (see Section 5.1.1). They are static and it is not specified in this Recommendation that they will be re�negotiated during the lifetime of a connection.


�
In addition to the above source traffic descriptor, the following values of CDV tolerance are required:


–	the CDV tolerance corresponding to the CLP=0+1 cell flow PCR;


–	the CDV tolerance corresponding to OAM cell flow PCR (when this parameter is included in the source traffic descriptor);


–	the CDV tolerance corresponding to SCR/IBT (if SCR �\SYMBOL 185 \f "Symbol"� 0);


–	the CDV tolerance corresponding to forward and backward RM cell flow PCR.


All the above values can either be conveyed via signalling or assigned on a per subscription basis.


5.5.5.1.3.	Dynamically changing traffic parameters and RM cell format for ABT/DT


During the lifetime of the connection, the values of the following dynamic parameters are re�negotiated between the user of the ABT capability and network elements along the connection via RM cells: block cell rate (BCR) for the user data plus user OAM cell flow and user OAM BCR. The BCR may not exceed the PCR negotiated at connection establishment.


Table �\SEQ T t01�1�/I.371 contains the RM cell format for ABT transfer capabilities.


FIELD�
OCTET(s)�
BIT(s)�
CODING�
�
ATM Header (NOTE 1)�
1-5�
all�
As in I.361�
�
Protocol ID�
6�
all�
2 (ABT/DT)


3 (ABT/IT)�
�
Message type: Direction�
7�
8�
NOTE 2�
�
Message type: Traffic management cell (NOTE 3)�
7�
7�
�
�
Message type: Congestion indication�
7�
6�
�
�
Message type: Maintenance (NOTE 4)�
7�
5�
�
�
Message type: Req/Ack (NOTE 5)�
7�
4�
�
�
Message type: Elastic/rigid (NOTE 5)�
7�
3�
�
�
Message type: Reserved�
7�
1-2�
See Section 7.1�
�
CLP=0+1 BCR (user data + user OAM cells)�
8-9�
all�
�
�
User OAM BCR�
10-11�
all�
�
�
Reserved (NOTE 6)�
12-13�
all�
See Section 7.1�
�
Block size�
14-17�
all�
NOTE 7�
�
Sequence number�
18-21�
all�
NOTE 8�
�
Reserved�
22-51�
all�
See Section 7.1�
�
Reserved�
52�
3-8�
�
�
CRC-10�
52�
1-2�
See Section 7.1�
�
�
53�
all�
�
�
Table �\SEQ T�1�/I.371


RM cell format for ABT


�
NOTE 1 – Only ABT RM cells with CLP bit set to 0 are currently specified in this Recommendation.


NOTE 2 – The direction bit equals 0 for forward RM cells and equals 1 for backward RM cells.


NOTE 3 – This bit is used as BECN in ABR.


NOTE 4 – This bit is used as no-increase in ABR.


NOTE 5 – These bits are currently not used in ABR.


NOTE 6 – This field is used to convey the MCR in the ABR capability.


NOTE 7 – Integer valued. Least significant bit is bit 1 of octet 17.


NOTE 8 – Integer valued. Least significant bit is bit 1 of octet 21.


Protocol identifier


ABT/DT RM cells are identified by protocol ID 2.


Message type


Message type is an octet containing six single bit fields plus two reserved bits. The message type field gives the semantic meaning of the ABT/DT RM cell.


Direction: this bit indicates the direction for which the ABT/DT RM cell applies. If DIR=0, the ABT/DT RM cell applies to the forward direction. If DIR=1, the ABT/DT RM cell applies to the backward direction.


Traffic management: the traffic management bit distinguishes a normal ABT/DT RM cell used by the user for BCR re-negotiation purposes from an ABT/DT RM cell generated by the network for traffic control purposes (traffic management cell). The traffic management bit is set equal to 1 for a traffic management cell and is set equal to 0 otherwise.


Congestion indication (CI): when the ABT/DT RM cell is involved in a BCR modification, this bit indicates whether the BCR re-negotiation has succeeded or failed. If CI=0, the BCR modification has succeeded; if CI=1, the BCR modification has failed.


Maintenance: two types of ABT/DT RM cells are defined in ABT/DT. ABT/DT RM cells used for BCR modifications by the user and possibly by the network, are identified by maintenance=0, and ABT/DT RM cells used for maintenance of ABT/DT procedures are identified by maintenance=1. Maintenance procedures are for further study.


Req/Ack: this bit indicates whether the ABT/DT RM cell is a request or an acknowledgement message. Specifically, the exact meaning is as follows:


1)	when sent by the user and Req/Ack=0, the RM cell is a BCR modification request;


2)	when sent by the user and Req/Ack=1, the ABT/DT RM cell is an acknowledgement to a request or an acknowledgement of a BCR modification sent by the network;


3)	when sent by the network and Req/Ack=1, the ABT/DT RM cell is an acknowledgement RM cell of a BCR modification;


4)	when sent by the network and Req/Ack=0, the ABT/DT RM cell is the request of a BCR modification.


Elastic/rigid bit: this bit is set equal to 0 by the source to indicate that the network may optionally overwrite the cell rate fields, otherwise, this bit is set equal to 1.


�
CLP=0+1 block cell rate


This field is used in ABT/DT RM cells for BCR modification, maintenance, etc. (in relation with the message type coding) concerning the CLP=0+1 cell flow (user OAM cells included). In the case of BCR request message sent by the user, the value of this field is equal to the requested BCR. In the case of a BCR allocation message sent by the network, the value of this field is equal to the allocated BCR. In the rigid mode, the allocated BCR to an accepted ATM block will be equal to the requested BCR. In the elastic mode, the allocated BCR will be equal to or less than the requested BCR and should not be less than the SCR if the requested BCR was larger than the SCR.


The requested/allocated BCR is coded according to the 5-bit exponent and 9-bit mantissa coding scheme given in Section 5.4.1.2. In addition, a bit, referred to as nz bit, indicates whether the BCR is null or not. Specifically, a BCR L is coded as:


		�\EMBED Equation ���


The requested/allocated BCR is coded on 16 bits, the most significant bit is reserved, the next bit is the nz bit, the next five bits contain the exponent, and the remaining bits the mantissa.


User OAM BCR


Similar to the requested/allocated BCR for CLP=0+1 cell flow but applies to the user OAM cell flow.


Block size and sequence number


These fields are used in ABT/IT (see Section 5.5.5.2.3).


5.5.5.1.4	Conformance definition and QoS commitments


Conformance definition


Conformance definitions at the cell level and at the block level are required. This is under study.








____________________
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