Appendix I 


(to Recommendation I.371)


Examples of application of the equivalent terminal for the peak cell rate definition


An equivalent terminal has been used in Section 5.4.1 of this Recommendation to define the peak cell rate of an ATM connection. The following two examples intend to clarify the concepts of peak emission interval T and the cell delay variation tolerance t at TB.


For sake of simplicity, the transmission rate at TB is approximated by 150 Mbit/s. D is the cell cycle time at the interface at TB.


The terminology used here is the one from the virtual scheduling algorithm as shown on Figure A�1/I.371.


Configuration 1


This configuration (see Figure I-1/I.371) consists of a single terminal connected to TB by a point-to-point single VCC.


ATM_PDU Data_Requests are generated every T = 1.25 D. This corresponds to a peak bit rate of 120 Mbit/s.
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Peak emission interval T = 1.25 D�Peak cell rate = 1/T�CDV tolerance t needed at TB = 0.75 D


Figure I-1/I.371


Traffic configuration 1


Figure I-2/I.371 shows the basic events on a time scale and gives the needed CDV tolerance t at TB of configuration 1.


For sake of simplicity, the propagation delay between the terminal and TB is assumed to be zero.


�
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Figure I-2/I.371


Illustration of CDV tolerance t for traffic configuration 1


Configuration 2


This configuration (Figure I-3/I.371) consists of three terminals, each offering traffic on different VCCs. These three VCCs are multiplexed in the CEQ on to a VPC.


Terminals generate ATM_PDU Data_Requests every 10 D, 5 D and 10 D respectively, corresponding to 15 Mbit/s, 30 Mbit/s and 15 Mbit/s peak bit rates respectively.


The peak emission interval of the resulting VPC is T = 2.5 D, which corresponds to a peak bit rate of 60 Mbit/s.


�
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Peak emission interval T = 2.5 D�Peak cell rate = 1/T�CDV tolerance t needed at TB = 3 D


Figure I-3/I.371


Traffic configuration 2


Figure I-4/I.371 shows the basic events and the needed CDV tolerance t at TB corresponding to configuration 2.


This figure and the used terminology are similar to Figure I-2/I.371.
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Figure I-4/I.371


Illustration of CDV tolerance t for traffic configuration 2


�
Appendix II


(to Recommendation I.371)


Transcoding rules from signalling information onto OAM traffic parameters �at the ATM layer


The present release of Recommendation Q.2931 allows to signal only aggregate PCRs (user data plus user OAM). This Recommendation also allows to explicitly declare the presence of the user OAM cell flow, but without explicit OAM PCR value. The declaration is only implicit: the PCR for the user OAM component is either 1 cell per second, or 1% of the user data PCR or 0.1% of this PCR.


Furthermore, Recommendation Q.2931 does not provide the means of per call negotiating the CDV tolerance value(s). The user and the network have to rely on default values, that are negotiated e.g. on a subscription basis. It is therefore necessary to provide rules for computing the CDV tolerance associated either with a separate or an aggregate declaration of an OAM component. This rule can be used by a user for an implicit declaration of the CDV tolerance(s) associated with his connection.


Let TPCR(agg) be the signalled aggregate PEI and tPCR(data) be the CDV tolerance value for the user data traffic. Let also pOAM denote the OAM indicator in the signalling message. This indicator takes the values 0, 10-3 or 10-2. Under the assumption that the total OAM flow is forward PM, the nominal number of cells in a cell block is either 999 or 99, depending on the value taken by pOAM (if pOAM is 0, there is no user OAM cell stream other than the fault management cell stream). Note that the values 99 and 999 are not standardized values for OAM block sizes given in Recommendation I.610.


The three quantities TPCR(agg), tPCR(data) and pOAM are considered as known in the rest of the Appendix.


In case of a separate conformance definition, the default values for traffic descriptors are given as:
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In case of an aggregate conformance definition, the default values for traffic descriptors are given as:


tPCR(agg)=TPCR(agg)+tPCR(data)


�
Appendix III


(to Recommendation I.371)


Throughput behaviour of the generic cell rate algorithm


This Appendix describes an unexpected cell discard phenomena when applying the reference conformance testing algorithm or GCRA to a CBR flow that slightly exceeds its agreed upon PCR. This discard situation may arise, for instance, in UPC implementation testing.


The following example illustrates this discard phenomenon:


For reasons of simplicity, a deterministic bit rate connection is considered and it is assumed that a single peak cell rate traffic parameter for the user generated CLP=0+1 cell flow applies. The cell delay variation experienced by the cell flow is solely introduced by the access to the ATM slotted transfer medium. It is also assumed that the state variables used in the GCRA have an infinite precision and are not bounded. Finally, it is assumed that any cell identified as being non-conforming is subsequently discarded. The following symbols are defined:


–	�\SYMBOL 76 \f "Symbol"�c: negotiated PCR with corresponding peak emission interval �\EMBED EQUATION���,


–	�\SYMBOL 76 \f "Symbol"�in: GCRA offered input PCR with corresponding peak emission interval �\EMBED EQUATION��� .


Assume that the GCRA is set with Tc and that the user is sending CBR traffic with peak emission interval �\EMBED EQUATION���. This corresponds to an excess traffic characterised by �\EMBED EQUATION���. This means that the user is actually sending traffic about 1% above its contract.


Note that if the GCRA is set with some value Tc and a tolerance �\SYMBOL 116 \f "Symbol"�, then if a cell arrives and is not discarded, then for the GCRA the expression TAT-ta increases by �\EMBED EQUATION��� when compared to the value of the same expression at the arrival of the previous user generated cell.


Consequently:


	if �\EMBED EQUATION���, every third cell is lost,


	if �\EMBED EQUATION���, every 7th cell is lost.


This shows that the cell discard ratio (DR) highly depends on the CDV tolerance used in the GCRA and can be much larger than the intuitively expected value for DR which is �\SYMBOL 68 \f "Symbol"� (�\SYMBOL 187 \f "Symbol"�1%). In general, one can show that the following relation approximately holds:


for �\EMBED EQUATION���, �\EMBED EQUATION��� and for �\EMBED EQUATION���, �\EMBED EQUATION���.


This means that this unexpected cell discard phenomenon can only be observed if t is chosen smaller than Tc.
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(to Recommendation I.371)


UPC/NPC accuracy requirements


The UPC/NPC requirements in Section 6.2.3.2.1 ensure that for a given connection, the number of cells discarded at the UPC is not larger than the number of cells identified as non-conforming by a conformance test at the UNI. However, the current UPC accuracy requirements allow that the cell rate enforced by the UPC be larger than the cell rate used for conformance testing at the UNI. The only accuracy requirement at the UNI is that the UPC should be capable of coding a cell rate at most 1% larger than the cell rate used in the conformance definition. This requirement pertains for cell rates as low as 160 cell/s; for cell rates between 100 and 160 cell/s, the requirement is that the coding should not be more than 1.6 cell/s larger than the cell rate used for conformance definition. These requirements apply both to PCR and SCR.


As a consequence, the number of cells of a connection which were discarded at a UPC meeting these accuracy requirements may be less than the number of non-conforming cells at the UNI.


When this connection is enforced at an INI, it may happen that the rate coded by the NPC is between the rate encoded by the UPC and the rate used for conformance definition. In this case, the NPC may discard some additional cells that would have been discarded at the UPC if the UPC would have used the conformance rate or an intermediate rate between the conformance rate and the rate encoded by the NPC.


Although this additional cell discard by the NPC is allowed from a conformance viewpoint, it could cause difficulties if performance monitoring is performed on a segment starting after the UPC and passing through one or several NPCs. In this case, the extra cells discarded by the NPCs would be counted as lost cells. This may then result in an increased number of errored cell blocks.


Moreover, the accuracy requirements on the UPC are requirements on the capabilities of the UPC. They are not requirements on how a network operator chooses to use the UPC. In particular, a network operator may choose to set the parameters in the UPC with a margin greater than 1%.


It is also noted that this problem arises only if the connection contains non-conforming cells at the UNI.


If two or more network operators agree to set up a performance monitoring segment across one or more NPCs, they may improve the accuracy of their performance monitoring in the following way: the NPCs involved should be set to a cell rate that is larger than or equal to the cell rate encoded at the UPC.














_____________________


____________________





- �\PAGE�90� -


ITU-T DRAFT RECOMMENDATION I.371





ITU-T\COM-T\COM13\C\�\FILENAME �I371-F.DOC�		04.05.96











