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Abst r act
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1. Introduction

Thi s docunent defines a specific set of tests that vendors can use to
nmeasure and report the performance characteristics of ATM network
devices. The results of these tests will provide the user conparable
data fromdifferent vendors with which to evaluate these devices

The nmet hods defined in this neno are based on RFC 2544 "Benchnarki ng
Met hodol ogy for Network |nterconnect Devices"

The docunent "Term nol ogy for ATM Benchmarki ng" (RFC 2761), defines
many of the terns that are used in this docunent. The term nol ogy
docunent should be consulted before attenpting to nmake use of this
docunent .

The BMAG produces two major classes of documents: Benchmarking

Ter m nol ogy docunents and Benchmar ki ng Met hodol ogy docunents. The
Ter m nol ogy docunents present the benchmarks and other related terns.
The Met hodol ogy docunents define the procedures required to collect
the benchmarks cited in the correspondi ng Terni nol ogy docunents.
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2. Background
2.1. Test Device Requirenents

This docunment is based on the requirenent that a test device is
avai l able. The test device can either be off the shelf or can be
easily built with current technol ogies. The test device nust have a
transmitting and receiving port for the interface type under test.
The test device nust be configured to transnit test PDUs and to

anal yze received PDUs. The test device should be able to transnmit
and anal yze received data at the sane tine.

2.2. Systens Under Test (SUTSs)

There are a nunber of tests described in this docunent that do not
apply to each SUT. Vendors should performall of the tests that can
be supported by a specific product type. It will take sonme tine to
performall of the reconmended tests under all of the recommended
condi tions.

2.3. Test Result Eval uation

Perform ng all of the tests in this document will result in a great
deal of data. The applicability of this data to the evaluation of a
particular SUT will depend on its expected use and the configuration
of the network in which it will be used. For exanple, the tine
required by a switch to provide ILM services will not be a pertinent
measurenent in a network that does not use the ILM protocol, such as
an ATM WAN. Evaluating data relevant to a particul ar network
installation may require consi derabl e experience, which may not be
readily available. Finally, test selection and eval uati on of test
results must be done with an understandi ng of generally accepted
testing practices regarding repeatability, variance and the
statistical significance of a small nunbers of trials.

2. 4. Requirenents

In this docunent, the words that are used to define the significance
of each particular requirenent are capitalized. These words are:

*  "MJST" This word, or the words "REQU RED' and "SHALL" nean that
the itemis an absolute requirenment of the specification

*  "SHOULD' This word or the adjective "RECOMENDED' neans that there
may exi st valid reasons in particular circunstances to ignore this
item but the full inplications should be understood and the case
careful Iy wei ghed before choosing a different course.
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*  "MAY" This word or the adjective "OPTIONAL" nmeans that this item
is truly optional. One vendor may choose to include the item
because a particular marketplace requires it or because it
enhances the product, for exanple; another vendor may omt the
same item

An inmplenentation is not conpliant if it fails to satisfy one or nore
of the MJST requirenents for the protocols it inplenents. An

i mpl enentation that satisfies all the MIST and all the SHOULD
requirenents for its protocols is said to be "unconditionally
compliant”; one that satisfies all the MJST requirenents but not al
the SHOULD requirenents for its protocols is said to be
"conditionally conpliant".

2.5. Test Configurations for SONET

The test device can be connected to the SUT in a variety of
configurations depending on the test point. The follow ng
configurations will be used for the tests described in this docunent.

1) Uni-directional connection: The test devices transnit port
(labeled Tx) is connected to the SUT receive port (labeled Rx).
The SUTs transnmit port is connected to the test device receive
port (see Figure 1). In this configuration, the test device can
verify that all transmtted packets are acknow edged correctly.
Note that this configuration does not verify internal system
functions, but verifies one port on the SUT.

Figure 1

2) Bi-directional connection: The test devices first transmt port is
connected to the SUTs first receive port. The SUTs first transnit
port is connected to the test devices first receive port. The
test devices second transmit port is connected to the SUTs second
receive port. The SUTs second transnmit port is connected to the
test devices second receive port (see Figure 2). In this
configuration, the test device can determine if all of the
transmtted packets were received and forwarded correctly. Note
that this configuration does verify internal system functions,
since it verifies two ports on the SUT
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Figure 2

3) Uni-directional passthrough connection: The test devices first
transmt port is connected to the SUT1 receive port. The SUT1
transmit port is connected to the test devices first receive port.
The test devices second transmt port is connected to the SUT2
receive port. The SUT2 transmt port is connected to the test
devi ces second receive port (see Figure 3). In this
configuration, the test device can determine if all of the packets
transmitted by SUT1 were correctly acknowl edged by SUT2. Note
that this configuration does not verify internal system functions,
but verifies one port on each SUT.

S + S + S +

| TX|---------- >| Rx TX|---------- >| Rx |

| SUT1 RX|<---------- | T Test RX|<---------- | T SUT2

I I I Device | I I

B S + B S + B S +
Figure 3

2.6. SUT Configuration

The SUT MUST be configured as described in the SUT users guide.
Specifically, it is expected that all of the supported protocols wll
be configured and enabled. It is expected that all of the tests wll
be run wi thout changing the configuration or setup of the SUT in any
way other than that required to do the specific test. For exanple,
it is not acceptable to disable all but one transport protocol when
testing the throughput of that protocol. [If PNNI or BISUP is used to
initiate switched virtual connections (SVCs), the SUT configuration
SHOULD i ncl ude the nornally recomended routing update intervals and
keep alive frequency. The specific version of the software and the
exact SUT configuration, including what functions are di sabled and
used during the tests MJIST be included as part of the report of the
results.
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2.7. Frane fornmats

The formats of the test IP PDUs to use for TCP/IP and UPC/ I P over ATM
are shown in Appendix C Test Franme Formats. Note that these | P PDUs
are in accordance with RFC 2225. These exact |IP PDU formats SHOULD
be used in the tests described in this docunent for this
protocol / medi a conbination. These IP PDUs will be used as a tenplate
for testing other protocol/nedia conbinations. The specific formats
that are used to define the test IP PDUs for a particular test series
MUST be included in the report of the results.

2.8. Frane sizes

Al of the described tests SHOULD be performed using a nunber of IP
PDU sizes. Specifically, the sizes SHOULD i ncl ude the naxi mum and
mnimumlegitimte sizes for the protocol under test on the nmedia
under test and enough sizes in between to be able to get a ful
characterization of the SUT perfornmance. Except where noted, at

| east five | P PDU sizes SHOULD be tested for each test condition.

Theoretically the nininmumsize UDP Echo request | P PDU woul d consi st
of an I P header (mninmmlength 20 octets), a UDP header (8 octets),
AALS trailer (8 octets) and an LLC/ SNAP code poi nt header (8 octets);

therefore, the mnimumsize PDUw Il fit into one ATMcell. The
theoretical maximum | P PDU size is deternined by the size of the
length field in the IP header. 1In alnost all cases the actua

maxi mum and m ni mum si zes are deternmined by the limtations of the
nedia. |In the case of ATM the maxi num | P PDU size SHOULD be the ATM
MIU size, which is 9180 octets.

In theory it would be ideal to distribute the |P PDU sizes in a way
that would evenly distribute the theoretical |IP PDU rates. These
recomendati ons incorporate this theory but specify |IP PDU sizes,

whi ch are easy to understand and remenber. In addition, many of the
same | P PDU sizes are specified on each of the nedia types to all ow
for easy perfornmance conparisons

Note: The inclusion of an unrealistically snmall | P PDU size on sone
of the nmedia types (i.e., with little or no space for data) is to
hel p characterize the per-1P PDU processi ng overhead of the SUT.

The I P PDU sizes that will be used are:

44, 64, 128, 256, 1024, 1518, 2048, 4472, 9180

The mininmum size IP PDU for UDP on ATMis 44 octets, the mninum size

of 44 is recommended to allow direct conparison to token ring
performance. The |IP PDU size of 4472 is recommended instead of the
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theoretical FDDI maxi mum size of 4500 octets in order to permt the
same type of conmparison. An IP (i.e., not UDP) IP PDU may be used in
addition if a higher data rate is desired, in which case the m ninmum
I P PDU size is 28 octets.

2.9. Verifying received | P PDUs

The test equi pnment SHOULD di scard any | P PDUs received during a test
run that are not actual forwarded test |IP PDUs. For exanple, keep-
alive and routing update I P PDUs SHOULD NOT be included in the count
of received IP PDUs. In any case, the test equi pment SHOULD verify
the I ength of the received IP PDUs and check that they match the
expected | engt h.

Preferably, the test equi pnent SHOULD i ncl ude sequence nunbers in the
transmitted I P PDUs and check for these nunbers on the received IP
PDUs. If this is done, the reported results SHOULD i nclude, in
addition to the nunber of | P PDUs dropped, the nunber of |P PDUs that
were received out of order, the nunmber of duplicate | P PDUs received
and the nunber of gaps in the received | P PDU nunbering sequence.
This functionality is required for sone of the described tests.

2.10. Modifiers

It is useful to characterize the SUTs performance under a nunber of
conditions. Some of these conditions are noted below. The reported
results SHOULD include as many of these conditions as the test

equi pment is able to generate. The suite of tests SHOULD be run
first without any nodi fying conditions, then repeated under each of
the nodi fying conditions separately. To preserve the ability to
conpare the results of these tests, any |IP PDUs that are required to
generate the nodifying conditions (excluding managenent queries) will
be included in the same data streamas that of the normal test IP
PDUs and in place of one of the test IP PDUs. They MJST not be
supplied to the SUT on a separate network port.

2.10. 1. Managenent | P PDUs

Most ATM data networks now make use of ILM, signaling and CAM In
many environnents, there can be a nunber of nanagenment stations
sendi ng queries to the sane SUT at the sanme tine.

Managenment queries MJST be made in accordance with the applicable
specification, e.g., ILM sysUpTi me get Next requests will be nade in
accordance with ILM 4.0. The response to the query MIJST be verified
by the test equipnent. Note that, for each managenent protocol in
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use, this requires that the test equipnent inplenent the associated
protocol state nachine. One exanple of the specific query |IP PDU
(1CwP) that should be used is shown in Appendix C

2.10. 2. Routing update |IP PDUs

The processing of PNNI updates could have a significant inpact on the
ability of a switch to forward cells and conplete calls. If PNNl is
configured on the SUT, one routing update MJST be transnitted before
the first test IP PDUis transmtted during the trial. The test
SHOULD verify that the SUT has properly processed the routing update.

PNNI routing update | P PDUs SHOULD be sent at the rate specified in
Appendi x B. Appendi x C defines one routing update PDU for the TCP/IP
over ATM exanple. The routing updates are designed to change the
routing on a nunber of networks that are not involved in the
forwarding of the test data. The first IP PDU sets the routing table
state to "A", the second one changes the state to "B". The | P PDUs
MUST be alternated during the trial. The test SHOULD verify that the
SUT has properly processed the routing update.

2.11. Filters

Filters are added to switches to selectively inhibit the forwarding

of cells that would normally be forwarded. This is usually done to

i mpl enent security controls on the data that is accepted between one
area and another. Different products have different capabilities to
inmplenment filters. Filters are applicable only if the SUT supports

the filtering feature.

The SUT SHOULD be first configured to add one filter condition and
the tests performed. This filter SHOULD permit the forwarding of the
test data stream This filter SHOULD be of the form as described in
the SUT Users Quide

The SUT SHOULD be then reconfigured to inplenent a total of 25
filters. The first 24 of these filters SHOULD be based on 24
separate ATM NSAP Network Prefix addresses.

The 24 ATM NSAP Network Prefix addresses SHOULD not be any that are
represented in the test data stream The last filter SHOULD permt
the forwarding of the test data stream By "first" and "last" we
nmean to ensure that in the second case, 25 conditions nust be checked
before the data IP over ATM PDUs will match the conditions that
permit the forwarding of the IP PDU. O course, if the SUT reorders
the filters or does not use a linear scan of the filter rules the

ef fect of the sequence in which the filters are input is properly

| ost.
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The exact filters configuration command |ines used SHOULD be i ncl uded
with the report of the results.

2.11.1. Filter Addresses

Two sets of filter addresses are required, one for the single filter
case and one for the 25 filter case.

The single filter case should pernit traffic from ATM address [ Switch
Net work Prefix] 00 00 00 00 00 O1 00 to ATM address [Switch Network
Prefix] 00 00 00 00 00 02 00 and deny all other traffic. Note that
the 13 octet Switch Network Prefix MJST be configured before this
test can be run.

The 25 filter case should follow the foll owi ng sequence.

deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 03 00

deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 04 00

deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 05 00

deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 OC 00
deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 OD 00
allow [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 02 00
deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 OE 00
deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 OF 00

deny [Switch Network Prefix] 00 00 00 00 00 01 00
to [Switch Network Prefix] 00 00 00 00 00 18 00
deny all else

Al previous filter conditions should be cleared fromthe swtch
before this sequence is entered. The sequence is selected to test to
see if the switch sorts the filter conditions or accepts themin the
order that they were entered. Both of these procedures will result
in a greater inmpact on performance than will some form of hash

codi ng.
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2.12. Protocol addresses

It is easier to inplenent these tests using a single |ogical stream
of data, with one source ATM address and one destinati on ATM address,
and for some conditions like the filters described above, a practica
requirenent. Networks in the real world are not limited to single
streans of data. The test suite SHOULD be first run with a single
ATM source and destination address pair. The tests SHOULD then be
repeated with using a random destination address. In the case of
testing single switches, the addresses SHOULD be random and unifornly
di stributed over a range of 256 seven octet user parts. |In the case
of testing multiple interconnected sw tches, the addresses SHOULD be
random and uniformy distributed over the 256 network prefixes, each
of whi ch should support 256 seven octet user parts. The specific
address ranges to use for ATM are shown in Appendix A. [P to ATM
addr ess mappi ng MJST be acconplished as described in RFC 2225.

2.13. Route Set Up

It is not reasonable that all of the routing infornmation necessary to
forward the test stream especially in the nultiple address case,

will be manually set up. |If PNNI and/or ILM are running, at the
start of each trial a routing update MJST be sent to the SUT. This
routi ng update MUST include all of the ATM addresses that wll be
required for the trial. This routing update will have to be repeated
at the interval required by PNNI or ILM. An exanple of the fornat
and repetition interval of the update IP PDUs is given in Appendix B
(interval and size) and Appendix C (format).

2.14. Bidirectional traffic

Bi di rectional perfornmance tests SHOULD be run with the same data rate
being of fered fromeach direction. The sumof the data rates should
not exceed the theoretical limt for the nedia.

2.15. Single stream path

The full suite of tests SHOULD be run with the appropriate nodifiers
for a single receive and transnit port on the SUT. |If the interna
design of the SUT has nultiple distinct pathways, for exanple,
multiple interface cards each with nmultiple network ports, then all
possi bl e pernutations of pathways SHOULD be tested separately. |If
mul tiple interconnected switches are tested, the test MJST specify
routes, which allow only one path between source and destinati on ATM
addr esses.
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2.16. Multi-port

Many swi tch products provide several network ports on the sane
interface nodule. Each port on an interface nodul e SHOULD be
stimulated in an identical manner. Specifically, half of the ports
on each nodul e SHOULD be receive ports and half SHOULD be transnit
ports. For exanple if a SUT has two interface nodul e each of which
has four ports, two ports on each interface nodul e be receive ports
and two will be transmit ports. Each receive port MJST be offered
the sane data rate. The addresses in the input data streans SHOULD
be set so that an IP PDUw Il be directed to each of the transmt
ports in sequence. That is, all transmt ports will receive an
identical distribution of IP PDUs froma particular receive port.

Consider the following 6 port SUT:

The addressing of the data streans for each of the inputs SHOULD be:

streamsent to Rx A

IPPDUto Tx X, IPPDUto Tx Y, IPPDUto Tx Z
stream sent to Rx B:

IPPDUto Tx X, IPPDUto Tx Y, IP PDUto Tx Z
streamsent to Rx C

IPPDUto Tx X, IPPDUto Tx Y, IPPDUto Tx Z

Not e: Each stream contains the sanme sequence of | P destination
addresses; therefore, each transmt port will receive 3 I P PDUs
simul taneously. This procedure ensures that the SUT will have to
process multiple IP PDUs addressed to the sanme transmt port

si mul t aneousl y.

The sane configuration MAY be used to performa bi-directional
multi-streamtest. In this case all of the ports are considered both
receive and transmt ports. Each data stream MJST consist of | P PDUs
whose addresses correspond to the ATM addresses all of the other
ports.
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2.17. Multiple protocols

Thi s docunent does not address the issue of testing the effects of a
m xed protocol environment other than to suggest that if such tests
are wanted then PDUs SHOULD be distributed between all of the test
protocols. The distribution MAY approxinate the conditions on the
network in which the SUT woul d be used.

2.18. Multiple I P PDU sizes

Thi s docunment does not address the issue of testing the effects of a
m xed | P PDU size environnent other than to suggest that, if such
tests are required, then I P PDU size SHOULD be evenly distributed
among all of the PDU sizes listed in this docunent. The distribution
MAY approximate the conditions on the network in which the SUT woul d
be used.

2.19. Testing beyond a single SUT

In the perfornmance testing of a single SUT, the paradi gmcan be
descri bed as applying some input to a SUT and nonitoring the output.
The results of which can be used to forma basis of characterization
of that device under those test conditions.

This nodel is useful when the test input and output are honobgeneous
(e.g., 64-byte IP, AAL5 PDUs into the SUT; 64 byte IP, AAL5 PDUs
out).

By extending the single SUT test nodel, reasonabl e benchmarks
regarding nultiple SUTs or heterogeneous environnents may be
collected. 1In this extension, the single SUT is replaced by a system
of interconnected network SUTs. This test nethodol ogy woul d support

t he benchmarki ng of a variety of device/nedial/service/protoco

conmbi nations. For exanple, a configuration for a LAN-to-WAN-to-LAN
test m ght be:

(1) ATMUNI -> SUT 1 -> BISUP -> SUT 2 -> ATM UNI
O an extended LAN configuration mnight be:

(2) ATMUNI -> SUT 1 -> PNNl Network -> SUT 2 -> ATM UN
In both exanples 1 and 2, end-to-end benchnarks of each system coul d
be enpirically ascertained. Oher behavior nay be characterized
through the use of internmediate devices. In exanple 2, the

configuration my be used to give an indication of the effect of PNN
routing on | P throughput.
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Because nultiple SUTs are treated as a single system there are
limtations to this nethodol ogy. For instance, this nethodol ogy nay
yi el d an aggregate benchrmark for a tested system That benchnark

al one, however, may not necessarily reflect asymmetries in behavior
bet ween the SUTs, latencies introduced by other apparatus (e.g.

CSUs/ DSUs, switches), etc.

Furt her, care nust be used when conparing benchnarks of different
systenms by ensuring that the SUTs’ features and configuration of the
tested systenms have the appropriate common denominators to all ow
conmpari son.

2.20. Maximum | P PDU rate

The maxi mum | P PDU rates that shoul d be used when testing LAN
connections SHOULD be the listed theoretical maxinumrate for the IP
PDU size on the nedia.

The maxi mum | P PDU rate that should be used when testing WAN
connections SHOULD be greater than the listed theoretical maxi num
rate for the IP PDU size on that speed connection. The higher rate
for WAN tests is to conpensate for the fact that sonme vendors enpl oy
various forns of header conpression.

Alist of maximum|P PDU rates for LAN connections is included in
Appendi x B

2.21. Bursty traffic

It is convenient to neasure the SUT perfornmance under steady state

| oad; however, this is an unrealistic way to gauge the functioning of
a SUT. Actual network traffic nornmally consists of bursts of IP
PDUs.

Some of the tests described bel ow SHOULD be performed with both
constant bit rate, bursty Unspecified Bit Rate (UBR) Best Effort

[ AF-TM4. 1] and Variable Bit Rate Non-real Tine (VBR-nrt) Best Effort
[AF-TMA.1]. The IP PDUs within a burst are transnmitted with the
mnimumlegitimate inter-1P PDU gap.

The objective of the test is to determine the mninuminterva

bet ween bursts that the SUT can process with no IP PDU | oss. Tests
SHOULD be run with burst sizes of 10% of Maxi mum Burst Size (MBS)

20% of MBS, 50% of MBS and 100% MBS. Note that the nunber of |IP PDUs
in each burst will depend on the PDU size. For UBR, the MBS refers
to the associated VBR traffic paraneters
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2.

2.

2.

2.

22. Trial description

A particular test consists of nultiple trials. Each trial returns
one piece of information, for exanple the loss rate at a particul ar
input IP PDU rate. Each trial consists of five of phases:

a) If the SUT is a switch supporting PNNI, send the routing update to
the SUT receive port and wait two seconds to be sure that the
routing has settl ed.

b) Send an ATM ARP PDU to deternine the ATM address corresponding to
the destination |IP address. The formats of the ATM ARP PDU t hat
shoul d be used are shown in the Test Frane Formats docunent and
MJUST be in accordance with RFC 2225.

c) Stinulate SUT with traffic | oad.

d) Wait for two seconds for any residual IP PDUs to be received.
e) Wait for at least five seconds for the SUT to restabilize.
23. Trial duration

The objective of the tests defined in this docunent is to accurately
characterize the behavior of a particular piece of network equi pnent
under varying traffic loads. The choice of test duration nust be a
conprom se between this objective and keeping the duration of the
benchmarking test suite w thin reasonabl e bounds. The SUT SHOULD be
stimul ated for at |east 60 seconds. |If this tinme period results in a
high variance in the test results, the SUT SHOULD be stinulated for
at | east 300 seconds.

24. Address resol ution

The SUT MUST be able to respond to address resol ution requests sent
by another SUT, an ATM ARP server or the test equipnent in accordance
with RFC 2225.

25. Synchroni zed Payl oad Bit Pattern.

Some neasurenents assune that both the transmitter and receiver

payl oad i nformation is synchroni zed. Synchronization MJUST be

achi eved by supplying a known bit pattern to both the transnitter and
receiver. This bit pattern MUST be one of the follow ng: PRBS-15,
PRBS- 23, O0xFF00, or OxAA55.
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2.26. Burst Traffic Descriptors.

Sonme measurenents require busty traffic patterns.
MUST conformto one of the following traffic descriptors:

PCR=90% al l otted |ine rate, SCR=50% al | otted

The allotted line rate refers to the total

rate, SCR=50% allotted
rate, SCR=45%allotted
rate, SCR=45% allotted
rate, SCR=40% allotted

rate, SCR=40% al | ott ed

di vided by the nunber of VCCs in use.

1) PCR=100% al lotted line rate,
2) PCR=100% al |l otted line rate,
3)

4) PCR=90% al |l otted line

5) PCR=90% al lotted Iine

6) PCR=90% allotted Iine

7) PCR=80% allotted |ine

8) PCR=80% allotted Iine

3. Performance Metrics

3.1. Physical Layer-SONET

3.1.1. Pointer

3.1.1.1. Pointer

Movenent s

Movenent Propagati on.

ne

i ne
i ne
i ne
i ne

i ne

June 2001

These patterns

SCR=50% al l otted |ine rate,

SCR=50% al l otted |ine rate,

rate,
rate,
rate,
rate,
rate,

rate,

and MBS=8192

and MBS=4096

and
and
and
and
and

and

VMBS=8192

MBS=4096

MBS=8192

VMBS=4096

MBS=65536

MBS=32768

available line rate

oj ective: To deternmine that the SUT does not propagate pointer
nmovenents as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng".

Pr ocedur e:

1) Set up the SUT and test device using the uni-directional

configuration.

2) Send a specific nunber of
SUT. Since this test

Dunn & Martin

I nf or mat i onal

I P PDUs at a specific rate through the
is not a throughput test,
not be greater than 90% of line rate. The cell
contain valid | P PDUs.

the rate should
payl oad SHOULD
The | P PDUs MJST be encapsul ated in AALS.
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3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

Count the IP PDUs that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test, else |ower the test device
traffic rate until the counts are the sane.

I nject one forward payl oad pointer novenent. Verify that the SUT
does not change the pointer

I nject one forward payl oad pointer novenent every 1 second.
Verify that the SUT does not change the pointer.

Di sconti nue the payl oad poi nter novenent.

Inject five forward payl oad pointer novenents every 1 second.
Verify that the SUT does not change the pointer

Di sconti nue the payl oad poi nter novenent.

I nj ect one backward payl oad pointer novenment. Verify that the
SUT does not change the pointer

I nj ect one backward payl oad poi nter novenment every 1 second.
Verify that the SUT does not change the pointer

Di sconti nue the payl oad poi nter novenent.

I nject five backward payl oad poi nter novenents every 1 second.
Verify that the SUT does not change the pointer.

Di sconti nue the payl oad poi nter novenent.

Reporting Format:

The results of the pointer novenent propagation test SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed single
poi nter novenent, one pointer novenent per second, and five

poi nter novenents per second. The columms SHOULD be | abel ed

poi nter novenent and | oss of pointer. The elenents of the table
SHOULD be either True or Fal se, indicating whether the particul ar
condition was observed for each test.

The table MJUST also indicate the IP PDU size in octets and traffic
rate in | P PDUs per second as generated by the test device.

Dunn & Martin I nf or mat i onal [ Page 18]



RFC 3116 Met hodol ogy for ATM Benchmar ki ng June 2001

3.1.1.2. Cell Loss due to Pointer Myvenent.

oj ective: To deternmine if the SUT will drop cells due to pointer
nmovenents as defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng”

Pr ocedur e:

1

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

Set up the SUT and test device using the uni-directiona
configuration.

Send a specific nunber of cells at a specific rate through the
SUT. Since this test is not a throughput test, the rate should
not be greater than 90% of line rate. The cell payload SHOULD
contain valid IP PDUs. The |P PDUs MJUST be encapsul ated i n AALS.
Count the cells that are transnmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

I nject one forward payl oad pointer nmoverment. Verify that the SUT
does not drop any cells.

I nject one forward payl oad poi nter novenent every 1 second.
Verify that the SUT does not drop any cells.

Di sconti nue the payl oad pointer novenent.

Inject five forward payl oad poi nter novenments every 1 second.
Verify that the SUT does not drop any cells.

Di sconti nue the payl oad pointer novenent.

I nj ect one backward payl oad pointer novenment. Verify that the
SUT does not drop any cells.

I nj ect one backward payl oad poi nter novenment every 1 second.
Verify that the SUT does not drop any cells.

Di sconti nue the payl oad poi nter novenent.

Inject five backward payl oad poi nter novenents every 1 second.
Verify that the SUT does not drop any cells.

Di sconti nue the payl oad pointer novenent.

Dunn & Martin I nf or mat i onal [ Page 19]



RFC 3116 Met hodol ogy for ATM Benchmar ki ng June 2001

Reporting Fornat:

The results of the cell |loss due to pointer novenent test SHOULD
be reported in a formof a table. The rows SHOULD be | abel ed
singl e pointer novenent, one pointer novenent per second, and five
poi nter novenents per second. The columms SHOULD be | abel ed cel

| oss and nunber of cells lost. The elenents of columm 1 SHOULD be
either True or False, indicating whether the particular condition
was observed for each test. The elenents of columm 2 SHOULD be
non- negati ve integers.

The table MJUST also indicate the traffic rate in | P PDUs per
second as generated by the test device.

3.1.1.3. IP Packet Loss due to Pointer Myvenent.
hj ective: To determine if the SUT will drop IP packets due to
poi nter novenents as defined in RFC 2761 "Ternmi nol ogy for ATM
Benchmar ki ng".

Pr ocedur e:

1) Set up the SUT and test device using the uni-directiona
configuration.

2) Send a specific nunber of |IP packets at a specific rate through
the SUT. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The |IP PDUs MJIST be
encapsul ated i n AALS.

3) Count the IP packets that are transnmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sanme on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

4) Inject one forward payl oad pointer novenent. Verify that the SUT
does not drop any packets.

5) Inject one forward payl oad poi nter novenent every 1 second.
Verify that the SUT does not drop any packets.

6) Discontinue the payl oad pointer novenent.

7) Inject five forward payl oad pointer novenents every 1 second.
Verify that the SUT does not drop any packets.

8) Discontinue the payl oad pointer novenent.
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9)

10)

11)

12)

13)

I nj ect one backward payl oad pointer novenment. Verify that the
SUT does not drop any packets.

I nj ect one backward payl oad poi nter novenment every 1 second.
Verify that the SUT does not drop any packets.

Di sconti nue the payl oad poi nter novenent.

I nject five backward payl oad poi nter novenents every 1 second.
Verify that the SUT does not drop any packets.

Di sconti nue the payl oad poi nter novenent.

Reporting Fornmat:

The results of the | P packet |oss due to pointer novenent test
SHOULD be reported in a formof a table. The rows SHOULD be

| abel ed single pointer novenent, one pointer novenent per second,
and five pointer novenents per second. The colums SHOULD be

| abel ed packet |oss and nunber of packets lost. The elenents of
colum 1 SHOULD be either True or False, indicating whether the
particul ar condition was observed for each test. The elenents of
columm 2 SHOULD be non-negative integers.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.1.2. Transport Overhead (TOH) Error Count
3.1.2.1. TOH Error Propagation

bj ective: To determ ne that the SUT does not propagate TOH errors as

defined in RFC 2761 "Termi nol ogy for ATM Benchnar ki ng"

Pr ocedur e:

1) Set up the SUT and test device using the uni-directiona
configuration.

2) Send a specific nunber of IP PDUs at a specific rate through the
SUT. Since this test is not a throughput test, the rate should
not be greater than 90% of line rate. The cell payload SHOULD
contain valid IP PDUs. The I P PDUs MJST be encapsul ated in AALS.

3) Count the IP PDUs that are transmitted by the SUT to verify

connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test, else |ower the test device
traffic rate until the counts are the sane.
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4)

5)

6)

7)

8)

Inject one error in the first bit of the AL and A2 Frameword.
Verify that the SUT does not propagate the error.

Inject one error in the first bit of the AL and A2 Frameword
every 1 second. Verify that the SUT does not propagate the
error.

Di sconti nue the Frameword error.

Inject one error in the first bit of the AL and A2 Frameword for
4 consecutive IP PDUs in every 6 |P PDUs. Verify that the SUT

i ndi cates Loss of Frane.

Di sconti nue the Frameword error.

Reporting Fornat:

The results of the TOH error propagation test SHOULD be reported
ina formof a table. The rows SHOULD be | abel ed single error,
one error per second, and four consecutive errors every 6 | P PDUs.
The col ums SHOULD be | abel ed error propagated and | oss of | P PDU.
The elenments of the table SHOULD be either True or Fal se,

i ndi cati ng whether the particular condition was observed for each
test.

The table MJUST also indicate the IP PDU size in octets and traffic
rate in I P PDUs per second as generated by the test device.

3.1.2.2. ¢ TOH Error.

bj ective: To determine if the SUT will drop cells due TOH Errors as
defined in RFC 2761 "Term nol ogy for ATM Benchnarki ng".

Pr ocedur e:

1) Set up the SUT and test device using the uni-directional
configuration.

2) Send a specific nunber of cells at a specific rate through the
SUT. Since this test is not a throughput test, the rate should
not be greater than 90% of line rate. The cell payload SHOULD
contain valid IP PDUs. The IP PDUs MJST be encapsul ated in AALS.

3) Count the cells that are transmitted by the SUT to verify

connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.
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4)

5)

6)

7)

8)

Inject one error in the first bit of the AL and A2 Frameword.
Verify that the SUT does not drop any cells.

Inject one error in the first bit of the AL and A2 Frameword
every 1 second. Verify that the SUT does not drop any cells.

Di sconti nue the Franmeword error

Inject one error in the first bit of the Al and A2 Franmeword for
4 consecutive IP PDUs in every 6 |P PDUs. Verify that the SUT
does drop cells.

Di sconti nue the Franeword error

Reporting Format:

The results of the Cell Loss due to TCOH errors test SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed single
error, one error per second, and four consecutive errors every 6
IP PDUs. The colums SHOULD be | abel ed cell |oss and nunber of
cells lost. The elenents of colum 1 SHOULD be either True or

Fal se, indicating whether the particular condition was observed
for each test. The elenments of colum 2 SHOULD be non-negative

i ntegers.

The table MUST also indicate the traffic rate in I P PDUs per
second as generated by the test device.

3.1.2.3. I P Packet Loss due to TCH Error

bj ective: To determine if the SUT will drop IP packets due to TOH
errors as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure

1) Set up the SUT and test device using the uni-directiona
configuration.

2) Send a specific nunber of I P packets at a specific rate through
the SUT. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The IP PDUs MJST be
encapsul ated in AALS.

3) Count the IP packets that are transnmitted by the SUT to verify

connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.
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4)

5)

6)

7)

8)

Inject one error in the first bit of the AL and A2 Frameword.
Verify that the SUT does not drop any packets.

Inject one error in the first bit of the AL and A2 Frameword
every 1 second. Verify that the SUT does not drop any packets.

Di sconti nue the Franmeword error

Inject one error in the first bit of the Al and A2 Franmeword for
4 consecutive IP PDUs in every 6 |P PDUs. Verify that the SUT
does drop packets.

Di sconti nue the Franeword error

Reporting Format:

The results of the I P packet |oss due to TOH errors test SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed single
error, one error per second, and four consecutive errors every 6

| P PDUs. The colums SHOULD be | abel ed packet |oss and nunber of
packets lost. The elenents of colum 1 SHOULD be either True or
Fal se, indicating whether the particular condition was observed
for each test. The elenments of colum 2 SHOULD be non-negative

i ntegers.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.1.3. Path Overhead (POH) Error Count

3.1.3.1. POH Error Propagation

bj ective: To determ ne that the SUT does not propagate POH errors as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng"

Pr ocedur e:

1

2)

Set up the SUT and test device using the uni-directiona
configuration.

Send a specific nunber of IP PDUs at a specific rate through the
SUT. Since this test is not a throughput test, the rate should
not be greater than 90% of line rate. The cell payload SHOULD
contain valid IP PDUs. The |P PDUs MJUST be encapsul ated i n AALS.
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3)

4)

5)

6)

Count the IP PDUs that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test, else |ower the test device
traffic rate until the counts are the sane.

Inject one error in the B3 (Path BIP8) byte. Verify that the SUT
does not propagate the error

Inject one error in the B3 byte every 1 second. Verify that the
SUT does not propagate the error.

Di sconti nue the PCH error

Reporting Fornmat:

The results of the POH error propagation test SHOULD be reported
ina formof a table. The rows SHOULD be | abel ed single error
and one error per second. The colums SHOULD be | abel ed error
propagated and |oss of IP PDU. The elenents of the table SHOULD
be either True or False, indicating whether the particul ar

condi tion was observed for each test.

The table MJST also indicate the IP PDU size in octets and
traffic rate in I P PDUs per second as generated by the test
devi ce.

3.1.3.2. Cell Loss due to POH Error.

hj ective: To determine if the SUT will drop cells due POH Errors as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng"

Procedure:

1) Set up the SUT and test device using the uni-directiona
configuration.

2) Send a specific nunber of cells at a specific rate through the
SUT. Since this test is not a throughput test, the rate should
not be greater than 90%of line rate. The cell payload SHOULD
contain valid IP PDUs. The I P PDUs MJST be encapsul ated in AALS.

3) Count the cells that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

4) Inject one error in the B3 (Path BIP8) byte. Verify that the SUT

does not drop any cells.
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5)

6)

Inject one error in the B3 byte every 1 second. Verify that the
SUT does not drop any cells.

D sconti nue the POH error.

Reporting Fornat:

The results of the Cell Loss due to POH errors test SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed single
error and one error per second. The colums SHOULD be | abel ed
cell loss and nunber of cells lost. The elements of colum 1
SHOULD be either True or Fal se, indicating whether the particul ar
condi tion was observed for each test. The elenents of colum 2
SHOULD be non-negative integers.

The table MJUST also indicate the traffic rate in | P PDUs per
second as generated by the test device.

3.1.3.3. | P Packet Loss due to PCH Error

bj ective: To determine if the SUT will drop IP packets due to PCH
errors as defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng"

Procedure:

1) Set up the SUT and test device using the uni-directiona
configuration.

2) Send a specific nunber of I|IP packets at a specific rate through
the SUT. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The |P PDUs MJST be
encapsul ated in AALS.

3) Count the IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

4) Inject one error in the B3 (Path BIP8) byte. Verify that the SUT
does not drop any packets.

5) Inject one error in the B3 byte every 1 second. Verify that the
SUT does not drop any packets.

6) Discontinue the POH error
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Reporting Fornat:

The results of the I P packet |oss due to POH errors test SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed single
error and one error per second. The colums SHOULD be | abel ed
packet |oss and nunber of packets lost. The elenents of colum 1
SHOULD be either True or Fal se, indicating whether the particul ar
condi tion was observed for each test. The elenents of colum 2
SHOULD be non-negative integers.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.2. ATM Layer
3.2.1. Two-Point Cell Delay Variation (CDV)
3.2.1.1. Test Setup

The cell del ay neasurenents assune that both the transnmitter and
receiver tinestanp information is synchronized. Synchronization
SHOULD be achi eved by supplying a common cl ock signal (mninmmof 100
WMhz or 10 ns resolution) to both the transnmitter and receiver. The
maxi mum ti nest anp val ues MJST be recorded to ensure synchroni zation
in the case of counter rollover. The cell delay neasurenments SHOULD
utilize the O 191 cell (I1TUT-0O 191) encapsulated in a valid IP
packet. |If the O 191 cell is not available, a test cell encapsul ated
in avalid | P packet MAY be used. The test cell MJST contain a
transmit tinestanp which can be correlated with a receive tinestanp.
A description of the test cell MJST be included in the test results.
The description MIST include the tinmestanp length (in bits), counter
rol l over value, and the tinmestanp accuracy (in ns).

3.2.1.2. Two-point CDV/ Steady Load/ Gne VCC

bj ective: To determine the SUT variation in cell transfer delay with
one VCC as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MIST be configured as either a CBR
VBR, or UBR connection. The VPI/VCI MJST not be one of the
reserved ATM signaling channels (e.g., [0,5], [0, 16]).
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3) Send a specific nunber of | P packets containing tinmestanps at a
specific constant rate through the SUT via the defined test VCC
Since this test is not a throughput test, the rate should not be
greater than 90% of line rate. The I P PDUs MJST be encapsul at ed
in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sanme on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver
ends of the test device.

Reporting Format:

The results of the Two-point CDV/ Steady Load/ One VCC test SHOULD
be reported in a formof text, graph, and hi stogram

The text results SHOULD di splay the numerical values of the CDV
The val ues given SHOULD include: tinme period of test in s, test
VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, maxinm
and m ni mum CDV during the test in us, and peak-to-peak CDV in us.

The graph results SHOULD di splay the cell delay values. The x-
coordi nate SHOULD be the test run tinme in either seconds, mnutes
or days depending on the total length of the test. The x-

coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the cell delay in us. The integration tine per point MJST be
i ndi cat ed.

The hi stogram results SHOULD di spl ay the peak-to-peak cell delay.
The x-coordinate SHOULD be the cell delay in us with at | east 256
bins. The y-coordinate SHOULD be the nunber of cells observed in
each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
bearer class of the created VCC MIST al so be indicated.

3.2.1.3. Two-point CDV/ Steady Load/ Twel ve VCCs
oj ective: To deternmine the SUT variation in cell transfer delay with

twel ve VCCs as defined in RFC 2761 "Term nol ogy for ATM
Benchmar ki ng".
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Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR VBR
or UBR connection. The VPI/VCls MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of I P packets containing tinmestanps at a
specific constant rate through the SUT via the defined test VCCs.
Al of the VPI/VCl pairs will generate traffic at the same
traffic rate. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The IP PDUs MJST be
encapsul ated in AALS.

4) Count the IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the same on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnmtter and receiver

ends of the test device for all VCCs.

Reporting Fornmat:

The results of the Two-point CDV/ Steady Load/ Twel ve VCCs test
SHOULD be reported in a formof text, graph, and histograns.

The text results SHOULD di splay the numerical val ues of the CDV
The val ues given SHOULD include: time period of test in s, test
VPI/VCl val ues, total number of cells transnmitted and received on
each VCC during the test in positive integers, maxi num and m ni mum
CDV on each VCC during the test in us, and peak-to-peak CDV on
each VCC in us.

The graph results SHOULD di splay the cell delay values. The x-
coordi nate SHOULD be the test run tinme in either seconds, mnutes
or days depending on the total length of the test. The x-

coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the cell delay for each VCC in ns. There SHOULD be 12 curves
on the graph, one curves indicated and | abeled for each VCC. The
integration time per point MJST be indicated.
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The hi stograns SHOULD di spl ay the peak-to-peak cell delay. There
will be one histogramfor each VCC. The x-coordi nate SHOULD be
the cell delay in us with at least 256 bins. The y-coordinate
SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
bearer class of the created VCC MJST al so be indicated.

3.2.1.4. Two-point CDV/ Steady Load/ Maxi mum VCCs

bj ective: To determine the SUT variation in cell transfer delay with
t he maxi mum nunber VCCs supported on the SUT as defined in RFC 2761
"Term nol ogy for ATM Benchnar ki ng"

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC' s MUST be configured as either a CBR, VBR, or UBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing tinmestanps at a
specific constant rate through the SUT via the defined test VCCs.
Al of the VPI/VCl pairs will generate traffic at the same
traffic rate. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The IP PDUs MJST be
encapsul ated in AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Format:

The results of the Two-point CDV/ Steady Load/ Maxi mum VCCs test
SHOULD be reported in a formof text, graphs, and histograns.
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The text results SHOULD di splay the numerical val ues of the CDV
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl val ues, total number of cells transnmitted and received on
each VCC during the test in positive integers, maxi num and m ni mum
CDV on each VCC during the test in us, and peak-to-peak CDV on
each VCC in us.

The graph results SHOULD di splay the cell delay values. There
will be (Max number of VCCs/10) graphs, with 10 VCCs indicated on
each graph. The x-coordinate SHOULD be the test run tinme in

ei ther seconds, minutes or days depending on the total |ength of
the test. The x-coordinate time SHOULD be configurable. The y-
coordi nate SHOULD be the cell delay for each VCC in us. There
SHOULD be no nore than 10 curves on each graph, one curve

i ndi cated and | abeled for each VCC. The integration tine per
poi nt MJST be indi cated.

The hi stograns SHOULD di spl ay the peak-to-peak cell delay. There
will be one histogramfor each VCC. The x-coordinate SHOULD be
the cell delay in us with at least 256 bins. The y-coordinate
SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIST be indicated. The
bearer class of the created VCC MJST al so be indicated.

3.2.1.5. Two-point CDV/Bursty VBR Load/ One VCC

bj ective: To determine the SUT variation in cell transfer delay with
one VCC as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MIST be configured as either a CBR
or VBR connection. The VPI/VCI MJST not be one of the reserved
ATM signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of | P packets containing tinmestanps at a

specific VBR through the SUT via the defined test VCC. Since
this test is not a throughput test, the rate should not be
greater than 90% of line rate. The I P PDUs MJST be encapsul at ed
in AALS.
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4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
same on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver
ends of the test device.

Reporting Format:

The results of the Two-point CDV/ Bursty VBR Load/ One VCC test
SHOULD be reported in a formof text, graph, and hi stogram

The text results SHOULD di splay the numerical val ues of the CDV
The val ues given SHOULD include: tinme period of test in s, test
VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, maxinm
and m ni mum CDV during the test in us, and peak-to-peak CDV in us.

The graph results SHOULD di splay the cell delay values. The x-
coordi nate SHOULD be the test run tinme in either seconds, mnutes
or days depending on the total length of the test. The x-

coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the cell delay in us. The integration tine per point MJST be
i ndi cat ed.

The hi stogram results SHOULD di spl ay the peak-to-peak cell delay.
The x-coordinate SHOULD be the cell delay in us with at | east 256
bins. The y-coordinate SHOULD be the nunber of cells observed in
each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indi cat ed.

3.2.1.6. Two-point CDV/Bursty VBR Load/ Twel ve VCCs
bj ective: To determine the SUT variation in cell transfer delay with
twel ve VCCs as defined in RFC 2761 "Term nol ogy for ATM
Benchmar ki ng".

Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.
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2)

3)

4)

5)

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing tinmestanps at a
specific VBR through the SUT via the defined test VCCs. Al of
the VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90% of line rate. The I P PDUs MJST be encapsul at ed
in AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCGCs.

Reporting Format:

The results of the Two-point CDV/Bursty VBR Load/ Twel ve VCCs test
SHOULD be reported in a formof text, graph, and hi stograns.

The text results SHOULD di splay the numerical values of the CDV
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ues, total nunber of cells transmtted and received on
each VCC during the test in positive integers, maxi num and m ni nmum
CDV on each VCC during the test in us, and peak-to-peak CDV on
each VCC in us.

The graph results SHOULD di splay the cell delay values. The x-
coordi nate SHOULD be the test run tinme in either seconds, mnutes
or days depending on the total length of the test. The x-

coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell delay for each VCC in ns. There SHOULD be 12 curves
on the graph, one curves indicated and | abeled for each VCC. The
integration time per point MJST be indicated.

The hi stogranms SHOULD di spl ay the peak-to-peak cell delay. There
will be one histogramfor each VCC. The x-coordi nate SHOULD be
the cell delay in us with at |east 256 bins. The y-coordinate
SHOULD be the nunber of cells observed in each bin.
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The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.1.7. Two-point CDV/Bursty VBR Load/ Maxi mum VCCs

oj ective: To deternmine the SUT variation in cell transfer delay with
t he maxi mum nunber VCCs supported on the SUT as defined in RFC 2761
"Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

)

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi num nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC s MIUST be configured as either a CBR or VBR
connection. The VPI/VCls MJST not be one of the reserved ATM

si gnaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing tinestanps at a
specific VBR through the SUT via the defined test VCCs. Al of
the VPI/VCl pairs will generate traffic at the sanme traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90%of line rate. The IP PDUs MJST be encapsul at ed
i n AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

The results of the Two-point CDV/ Bursty VBR Load/ Maxi num VCCs t est
SHOULD be reported in a formof text, graphs, and histograns.

The text results SHOULD di splay the numerical val ues of the CDV.
The val ues given SHOULD include: time period of test in s, test
VPl /VCl val ues, total nunber of cells transmtted and received on
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each VCC during the test in positive integers, nmaxi mum and m ni num
CDV on each VCC during the test in us, and peak-to-peak CDV on
each VCC in us.

The graph results SHOULD di splay the cell delay values. There
will be (Max nunber of VCCs/10) graphs, with 10 VCCs i ndicated on
each graph. The x-coordinate SHOULD be the test run tine in

ei ther seconds, minutes or days depending on the total |ength of
the test. The x-coordinate tinme SHOULD be configurable. The y-
coordi nate SHOULD be the cell delay for each VCC in us. There
SHOULD be no nore than 10 curves on each graph, one curve

i ndi cated and | abeled for each VCC. The integration tine per
poi nt MJST be indicated.

The hi stogranms SHOULD di spl ay the peak-to-peak cell delay. There
wi |l be one histogramfor each VCC. The x-coordi nate SHOULD be
the cell delay in us with at |east 256 bins. The y-coordinate
SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJIST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indi cat ed.

3.2.1.8. Two-point CDV/ M xed Load/ Three VCC s

bj ective: To determine the SUT variation in cell transfer delay with
three VCC s as defined in RFC 2761 "Term nol ogy for ATM
Benchmar ki ng".

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with three VCC s. Each VCC
MJUST be defined as a different Bearer class: one CBR, one UBR and
one VBR. Each VCC SHOULD contain one VPI/VCI. The VPI/VC MJST
not be one of the reserved ATM signaling channels (e.g., [0,5],
[0,16]).

3) Send a specific nunber of |IP packets containing tinestanps

through the SUT via the defined test VCCs. Each generated VCC
stream MUST natch the correspondi ng VCC Bearer class. Al of the
VPI/VCl pairs will generate traffic at the sane traffic rate.
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Since this test is not a throughput test, the rate should not be
greater than 90% of line rate. The |P PDUs MJST be encapsul ated
in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCC s.

Reporting Fornat:

The results of the Two-point CDV/ M xed Load/ Three VCC test SHOULD
be reported in a formof text, graph, and histogram

The text results SHOULD di splay the nunerical val ues of the CDV
The val ues given SHOULD include: time period of test in s, test
VPI/VCl value, total number of cells transnitted and received on
the given VPI/VCl during the test in positive integers, nmaxinum
and m ni mum CDV during the test in us, and peak-to-peak CDV in us.

The graph results SHOULD di splay the cell delay values. The x-
coordi nate SHOULD be the test run time in either seconds, mnutes
or days depending on the total length of the test. The x-
coordinate time SHOULD be configurable. The y-coordi nate SHOULD
be the cell delay in us. The integration tine per point MJST be
i ndi cat ed.

The hi stogramresults SHOULD di spl ay the peak-to-peak cell delay.
The x-coordinate SHOULD be the cell delay in us with at | east 256
bins. The y-coordinate SHOULD be the nunber of cells observed in
each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.1.9. Two-point CDVI M xed Load/ Twel ve VCCs
oj ective: To deternmine the SUT variation in cell transfer delay with

twelve VCCs as defined in RFC 2761 "Terni nol ogy for ATM
Benchmar ki ng" .
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Pr ocedur e:

)

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCC s. Each VCC
MJUST be defined as one of the Bearer classes for a total of four
CBR, four UBR and four VBR VCC s. Each VCC SHOULD contain one
VPI/VCI. The VPI/VCI MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing tinestanps
through the SUT via the defined test VCCs. Each generated VCC
stream MUST natch the correspondi ng VCC Bearer class. Al of the
VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90%of line rate. The IP PDUs MJST be encapsul at ed
i n AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

The results of the Two-point CDV/ M xed Load/ Twel ve VCCs test
SHOULD be reported in a formof text, graph, and hi stograns.

The text results SHOULD di splay the numerical val ues of the CDV.
The val ues given SHOULD include: time period of test in s, test

VPl /VCl val ues, total nunber of cells transmtted and received on
each VCC during the test in positive integers, nmaxi mum and m ni num
CDV on each VCC during the test in us, and peak-to-peak CDV on
each VCC in us.

The graph results SHOULD di splay the cell delay values. The x-
coordi nate SHOULD be the test run time in either seconds, mnutes
or days depending on the total length of the test. The x-

coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell delay for each VCCin ns. There SHOULD be 12 curves
on the graph, one curves indicated and | abeled for each VCC. The
integration time per point MJST be indicated.
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The hi stograns SHOULD di spl ay the peak-to-peak cell delay. There
will be one histogramfor each VCC. The x-coordi nate SHOULD be
the cell delay in us with at least 256 bins. The y-coordinate
SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.1.10. Two-point CDV/ M xed Load/ Maxi num VCCs

oj ective: To deternmine the SUT variation in cell transfer delay with
t he maxi mum nunber VCCs supported on the SUT as defined in RFC 2761
"Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device wi th maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi num nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. Each VCC MJST be defined as one of the Bearer classes for a
total of (max VCC/3) CBR, (max VCC 3) UBR and (max VCC 3) VBR
VCC s. If the maxi num nunber of VCC s is not divisible by 3, the
total for each bearer class MJST be within 3 VCC s of each other
The VPI/VCI MJST not be one of the reserved ATM signaling
channels (e.g., [0,5], [0O,16]).

3) Send a specific nunber of | P packets containing tinestanps
through the SUT via the defined test VCCs. Each generated VCC
stream MUST match the correspondi ng VCC Bearer class. Al of the
VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90% of line rate. The |P PDUs MJST be encapsul ated
in AALS.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the same on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver

ends of the test device for all VCCs.
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Reporting Fornat:

The results of the Two-point CDV/ M xed Load/ Maxi num VCCs t est
SHOULD be reported in a formof text, graphs, and histograns.

The text results SHOULD di splay the numerical val ues of the CDV
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ues, total nunber of cells transnmtted and received on
each VCC during the test in positive integers, maxi num and m ni mum
CDV on each VCC during the test in us, and peak-to-peak CDV on
each VCC in us.

The graph results SHOULD di splay the cell delay values. There
will be (Max nunmber of VCCs/10) graphs, with 10 VCCs indi cated on
each graph. The x-coordinate SHOULD be the test run tinme in

ei ther seconds, minutes or days depending on the total |ength of
the test. The x-coordinate time SHOULD be configurable. The y-
coordi nate SHOULD be the cell delay for each VCC in us. There
SHOULD be no nore than 10 curves on each graph, one curve

i ndi cated and | abeled for each VCC. The integration tine per
poi nt MJST be indicat ed.

The hi stogranms SHOULD di spl ay the peak-to-peak cell delay. There
will be one histogramfor each VCC. The x-coordi nate SHOULD be
the cell delay in us with at |east 256 bins. The y-coordinate
SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.2. Cell Error Ratio (CER
3.2.2.1. Test Setup

The cell error ratio neasurements assume that both the transnmitter
and receiver payload information is synchroni zed. Synchroni zation
MUST be achi eved by supplying a known bit pattern to both the
transmitter and receiver. |If this bit pattern is |onger than the
packet size, the receiver MJST synchronize with the transnitter
before tests can be run.

Dunn & Martin I nf or mat i onal [ Page 39]



RFC 3116 Met hodol ogy for ATM Benchmar ki ng June 2001

3.2.2.2. CER/ Steady Load/ Gne VCC

bj ective: To determine the SUT ratio of errored cells on one VCC in
a transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
VBR, or UBR connection. The VPI/VCI MJST not be one of the
reserved ATM signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a constant rate through the SUT via the
defined test VCC. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of bit errors at the receiver end of the test

devi ce.

Reporting Fornat:

The results of the CER/ Steady Load/ One VCC test SHOULD be reported
in a formof text and graph.

The text results SHOULD di splay the nunerical val ues of the CER
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, and the

CER for the entire test.

The graph results SHOULD di splay the cell error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the CER. The integration tinme per point MJST be indicated.
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The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.2.2.3. CER/ Steady Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of errored cells on twelve VCCs
in atransnmssion in relation to the total cells sent as defined in
RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR, VBR
or UBR connection. The VPI/VCls MJST not be one of the reserved
ATM signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing one of the
specified bit patterns at a constant rate through the SUT via the
defined test VCCs. Al of the VPI/VCl pairs will generate
traffic at the sane traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJST be encapsul ated in AALS5.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of bit errors at the receiver end of the test
device for all VCCs.

Reporting Format:

The results of the CER/ Steady Load/ Twel ve VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CER
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, and the

CER for the entire test.
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The graph results SHOULD di splay the cell error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the CER for each VCC. There should be 12 curves on the graph
on curve indicated and | abel ed for each VCC. The integration tine
per point MJST be indicat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.2.2.4. CER/ Steady Load/ Maxi mum VCCs

bj ective: To determine the SUT ratio of errored cells with the
maxi mum nunber VCCs supported on the SUT in a transmission in
relation to the total cells sent as defined in RFC 2761 "Term nol ogy
for ATM Benchnar ki ng"

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunmber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC' s MJUST be configured as either a CBR, VBR, or UBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of |P packets containing one of the
specified bit patterns at a constant rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the sane traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJST be encapsul ated in AALS5.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of bit errors at the receiver end of the test
device for all VCCs.
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Reporting Fornat:

The results of the CER/ Steady Load/ Maxi mum VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the nunerical val ues of the CER
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, and the

CER for the entire test.

The graph results SHOULD display the cell error ratio val ues.
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the CER for each VCC. There SHOULD be
no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJUST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.2.2.5. CER/ Bursty VBR Load/ One VCC

bj ective: To determine the SUT ratio of errored cells on one VCC in
a transnmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MJST be configured as either a CBR
or VBR connection. The VPI/VCI MJST not be one of the reserved
ATM si gnal ing channels (e.g., [0,5], [0,16]). The PCR, SCR, and
MBS nmust be configured using one of the specified traffic
descriptors.
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3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific VBR rate through the SUT via
the defined test VCC. Since this test is not a throughput test,
the rate should not be greater than 90%of line rate. The IP
PDUs MUST be encapsul ated in AALS5.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sanme on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of bit errors at the receiver end of the test
devi ce.

Reporting Format:

The results of the CER/Bursty VBR Load/ One VCC test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CER
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, and the

CER for the entire test.

The graph results SHOULD display the cell error ratio values. The
X-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordi nate SHOULD
be the CER The integration tine per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.2.2.6. CER/ Bursty VBR Load/ Twel ve VCCs
hj ective: To determine the SUT ratio of errored cells on twelve VCCs
inatransmssionin relation to the total cells sent as defined in
RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.
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2)

3)

4)

5)

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR SCR, and MBS
must be configured using one of the specified traffic

descri ptors.

Send a specific nunber of |P packets containing one of the
specified bit patterns at a specific VBR rate through the SUT via
the defined test VCCs. Al of the VPI/VCl pairs will generate
traffic at the same traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The PCR, SCR, and MBS nust be indicated. The |P PDUs MJST
be encapsul ated i n AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of bit errors at the receiver end of the test
device for all VCCs.

Reporting Fornat:

The results of the CER/Bursty VBR Load/ Twel ve VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CER
The val ues given SHOULD include: time period of test in s, test

VPI/VCl value, total nunmber of cells transnitted and received on
the given VPI/VCl during the test in positive integers, and the

CER for the entire test.

The graph results SHOULD di splay the cell error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the CER for each VCC. There should be 12 curves on the graph
on curve indicated and | abel ed for each VCC. The integration tine
per point MJST be indicat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MIST be indicated. The generated bit pattern MJST

al so be indicated.
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3.2.2.7. CER/Bursty VBR Load/ Maxi nrum VCCs

bj ective: To determine the SUT ratio of errored cells with the
maxi mum nunber VCCs supported on the SUT in a transm ssion in
relation to the total cells sent as defined in RFC 2761 "Term nol ogy
for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the nmaxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC s MIST be configured as either a CBR or VBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR, SCR, and MBS
nmust be configured using one of the specified traffic
descriptors.

Send a specific nunber of |P packets containing one of the
specified bit patterns at a specific VBR rate through the SUT via
the defined test VCCs. Al of the VPI/VCl pairs will generate
traffic at the sane traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJUST be encapsul ated in AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of bit errors at the receiver end of the test
device for all VCCs.

Reporting Fornat:

The results of the CER/ Bursty VBR Load/ Maxi mum VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the nunerical val ues of the CER
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, and the

CER for the entire test.
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The graph results SHOULD display the cell error ratio val ues.
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the CER for each VCC. There SHOULD be
no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MIST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.2.3. Cell Loss Ratio (CLR)

3.2.3.1. CLR/ Steady Load/ Gne VCC

bj ective: To determine the SUT ratio of lost cells on one VCCin a
transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MIST be configured as either a CBR
VBR, or UBR connection. The VPI/VCl MJST not be one of the
reserved ATM signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of | P packets at a specific constant rate
through the SUT via the defined test VCC. Since this test is not
a throughput test, the rate should not be greater than 90% of
line rate. The I P PDUs MJST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of cells transmtted and received on the test

devi ce.
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Reporting Fornat:

The results of the CLR/ Steady Load/ One VCC test SHOULD be reported
in a formof text and graph.

The text results SHOULD di splay the numerical values of the CLR
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, and the

CLR for the entire test.

The graph results SHOULD di splay the Cell Loss ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the CLR The integration tinme per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.3.2. CLR/ Steady Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of lost cells on twelve VCCs in
a transnmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR VBR
or UBR connection. The VPI/VCls MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of I P packets at a specific constant rate

through the SUT via the defined test VCCs. Al of the VPI/VC
pairs will generate traffic at the sane traffic rate. Since this
test is not a throughput test, the rate should not be greater
than 90% of line rate. The |P PDUs MJUST be encapsul ated i n AALS.

Dunn & Martin I nf or mat i onal [ Page 48]



RFC 3116 Met hodol ogy for ATM Benchmar ki ng June 2001

4)

5)

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of cells transmtted and recei ved per VCC on
the test device

Reporting Format:

The results of the CLR/ Steady Load/ Twel ve VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, and the

CLR for the entire test.

The graph results SHOULD display the Cell Loss ratio values. The
Xx-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the CLR for each VCC. There should be 12 curves on the graph
on curve indicated and | abel ed for each VCC. The integration tine
per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.3.3. CLKR/ Steady Load/ Maxi mum VCCs

bj ective: To determine the SUT ratio of lost cells with the maxi num
nunber VCCs supported on the SUT in a transmission in relation to the
total cells sent as defined in RFC 2761 "Termi nol ogy for ATM
Benchmar ki ng" .

Pr ocedur e:

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
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VPI. The VCC' s MJUST be configured as either a CBR, VBR, or UBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of IP packets at a specific constant rate
through the SUT via the defined test VCCs. Al of the VPI/VC
pairs will generate traffic at the sane traffic rate. Since this
test is not a throughput test, the rate should not be greater
than 90% of line rate. The |IP PDUs MJUST be encapsul ated i n AALS.

4) Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the nunber of cells transnmtted and recei ved per VCC on
the test device

Reporting Fornat:

The results of the CLR/ Steady Load/ Maxi mum VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical values of the CLR
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, and the

CLR for the entire test.

The graph results SHOULD di splay the Cell Loss ratio val ues.

There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the CLR for each VCC. There SHOULD be
no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.
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3.2.3.4. CLR/Bursty VBR Load/ One VCC

bj ective: To determine the SUT ratio of lost cells on one VCCin a
transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
or VBR connection. The VPI/VCI MJST not be one of the reserved
ATM signaling channels (e.g., [0,5], [0,16]). The PCR, SCR, and
MBS nmust be configured using one of the specified traffic
descri ptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCC. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS5.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of cells transnmtted and received on the test

devi ce.

Reporting Format:

The results of the CLR/Bursty VBR Load/ One VCC test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, and the

CLR for the entire test.

The graph results SHOULD display the Cell Loss ratio values. The
X-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the CLR The integration tine per point MJST be indicated.
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The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.3.5. CLR/Bursty VBR Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of lost cells on twelve VCCs in
a transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCl's. The VCC MJUST be configured as either a CBR or VBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR SCR and MBS
must be configured using one of the specified traffic
descri ptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the same traffic rate. Since this test is not a
t hroughput test, the rate should not be greater than 90% of |ine
rate. The PCR, SCR, and MBS nust be indicated. The |P PDUs MJST
be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the same on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the number of cells transmitted and received per VCC on

the test device

Reporting Fornmat:

The results of the CLR/Bursty VBR Load/ Twel ve VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical values of the CLR
The val ues given SHOULD include: time period of test in s, test
VPI/VCl val ue, total nunmber of cells transnmitted and received on
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the given VPI/VClI during the test in positive integers, and the
CLR for the entire test.

The graph results SHOULD di splay the Cell Loss ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the CLR for each VCC. There should be 12 curves on the graph
on curve indicated and | abeled for each VCC. The integration tine
per point MJST be indicat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.3.6. CLR/Bursty VBR Load/ Maxi nrum VCCs

bj ective: To determine the SUT ratio of lost cells with the nmaxinmum
number VCCs supported on the SUT in a transmission in relation to the
total cells sent as defined in RFC 2761 "Term nol ogy for ATM
Benchmar ki ng".

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with the nmaxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi num nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR SCR, and MBS
nmust be configured using one of the specified traffic
descri ptors.

3) Send a specific nunber of |IP packets containing one of the

specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the sane traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The | P PDUs MJST be encapsul ated in AALS.
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4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the nunber of cells transmtted and recei ved per VCC on
the test device

Reporting Format:

The results of the CLR/Bursty VBR Load/ Maxi mum VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, and the

CLR for the entire test.

The graph results SHOULD di splay the Cell Loss ratio val ues.

There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, m nutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the CLR for each VCC. There SHOULD be
no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.
3.2.4. Cell Msinsertion Rate (CWR)
3.2.4.1. CWR/ Steady Load/ Gne VCC
bj ective: To determine the SUT ratio of cell nisinsertion on one VCC
inatransnmssion in relation to the total cells sent as defined in
RFC 2761 "Term nol ogy for ATM Benchmar ki ng"
Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.
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2) Configure the SUT and test device with one VCC. The VCC MJUST be
configured as either a CBR, VBR, or UBR connection. The VCC
SHOULD contain one VPI/VCI. The VPI/VCI MJST not be one of the
reserved ATM signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of | P packets at a specific constant rate
through the SUT via the defined test VCC. Since this test is not
a throughput test, the rate should not be greater than 90% of
line rate. The I P PDUs MJST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of cell nisinsertion errors at the receiver end
of the test device.

Reporting Fornat:

The results of the CMR/ Steady Load/ One VCC test SHOULD be reported
in a formof text and graph.

The text results SHOULD di splay the nunmerical val ues of the CWR
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, and the

CWR for the entire test.

The graph results SHOULD di splay the Cell msinsertion rate

val ues. The x-coordi nate SHOULD be the test run time in either
seconds, mnutes or days depending on the total |length of the
test. The x-coordinate time SHOULD be configurable. The y-

coordi nate SHOULD be the CMR.  The integration tinme per point MJST
be i ndi cated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.4.2. CMR/ Steady Load/ Twel ve VCCs
hj ective: To determine the SUT rate of misinserted cells on twelve

VCCs in a transnmssion inrelation to the total cells sent as defined
in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"
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Pr ocedur e:

)

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR VBR
or UBR connection. The VPI/VCls MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [0, 16]).

Send a specific nunber of |IP packets at a specific constant rate
through the SUT via the defined test VCCs. Al of the VPI/VC
pairs will generate traffic at the sane traffic rate. Since this
test is not a throughput test, the rate should not be greater
than 90% of line rate. The |P PDUs MJUST be encapsul ated i n AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of cell msinsertion errors at the recei ver end
of the test device per VCC

Reporting Fornat:

The results of the CMR/ Steady Load/ Twel ve VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the nunmerical val ues of the CWR
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, and the

CWR for the entire test.

The graph results SHOULD di splay the Cell msinsertion rate

val ues. The x-coordi nate SHOULD be the test run time in either
seconds, mnutes or days depending on the total |length of the
test. The x-coordinate time SHOULD be configurable. The y-
coordi nate SHOULD be the CWR for each VCC. There should be 12
curves on the graph, on curve indicated and | abel ed for each VCC
The integration tinme per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJIST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indi cat ed.

Dunn & Martin I nf or mat i onal [ Page 56]



RFC 3116 Met hodol ogy for ATM Benchmar ki ng June 2001

3.2.4.3. CWR Steady Load/ Maxi mnum VCCs

bj ective: To determine the SUT rate of misinserted cells with the
maxi mum nunber VCCs supported on the SUT in a transm ssion in
relation to the total cells sent as defined in RFC 2761 "Term nol ogy
for ATM Benchmar ki ng".

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directional
configuration.

Configure the SUT and test device with the nmaxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC s MIST be configured as either a CBR, VBR, or UBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets at a specific constant rate
through the SUT via the defined test VCCs. Al of the VPI/VC
pairs will generate traffic at the sanme traffic rate. Since this
test is not a throughput test, the rate should not be greater
than 90% of line rate. The |IP PDUs MJUST be encapsul ated in AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

Record the nunber of cell msinsertion errors at the receiver end
of the test device per VCC

Reporting Fornat:

The results of the CMR/ Steady Load/ Maxi mum VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CVR
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VClI during the test in positive integers, and the

CMVR for the entire test.

The graph results SHOULD display the Cell nisinsertion rate
values. There will be (Max nunber of VCCs/10) graphs, with 10
VCCs indicated on each graph. The x-coordi nate SHOULD be the test
run tinme in either seconds, mnutes or days depending on the total
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I ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordi nate SHOULD be the CMR for each VCC. There SHOULD be
no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.4.4., CMR/Bursty VBR Load/ One VCC

bj ective: To determine the SUT rate of misinserted cells on one VCC
in atransmission in relation to the total cells sent as defined in
RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
or VBR connection. The VPI/VCI MJST not be one of the reserved
ATM signaling channels (e.g., [0,5], [0,16]). The PCR, SCR, and
MBS nmust be configured using one of the specified traffic
descri ptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCC. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS5.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of cell nisinsertion errors at the receiver end

of the test device.

Reporting Format:

The results of the CM Bursty VBR Load/ One VCC test SHOULD be
reported in a formof text and graph.
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The text results SHOULD di splay the numerical val ues of the CWR
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl val ue, total nunber of cells transnitted and received on
the given VPI/VCI during the test in positive integers, and the

CMR for the entire test.

The graph results SHOULD di splay the Cell msinsertion rate

val ues. The x-coordi nate SHOULD be the test run time in either
seconds, mnutes or days depending on the total |length of the
test. The x-coordinate time SHOULD be configurable. The y-

coordi nate SHOULD be the CMR. The integration time per point MJST
be indi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicat ed.

3.2.4.5. CWR/ Bursty VBR Load/ Twel ve VCCs

bj ective: To determine the SUT rate of misinserted cells on twelve
VCCs in a transmission in relation to the total cells sent as defined
in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR SCR, and MBS
must be configured using one of the specified traffic
descri ptors.

3) Send a specific nunber of |IP packets containing one of the

specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the same traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The PCR, SCR, and MBS nust be indicated. The |P PDUs MJST
be encapsul ated i n AALS.
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4)

5)

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of cell msinsertion errors at the receiver end
of the test device per VCC

Reporting Format:

The results of the CMR/ Bursty VBR Load/ Twel ve VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical values of the CWR
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VCI during the test in positive integers, and the

CMVMR for the entire test.

The graph results SHOULD display the Cell nisinsertion rate

val ues. The x-coordi nate SHOULD be the test run tinme in either
seconds, mnutes or days depending on the total |length of the
test. The x-coordinate time SHOULD be configurable. The y-
coordi nate SHOULD be the CMR for each VCC. There should be 12
curves on the graph, on curve indicated and | abel ed for each VCC
The integration tinme per point MJIST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.4.6. CMR/ Bursty VBR Load/ Maxi nrum VCCs

bj ective: To determine the SUT rate of misinserted cells with the
maxi mum nunber VCCs supported on the SUT in a transmission in
relation to the total cells sent as defined in RFC 2761 "Term nol ogy
for ATM Benchnar ki ng"

Pr ocedur e:

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per

Dunn & Martin I nf or mat i onal [ Page 60]



RFC 3116 Met hodol ogy for ATM Benchmar ki ng June 2001

VPI. The VCC' s MJUST be configured as either a CBR or VBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR SCR and MBS
must be configured using one of the specified traffic

descri ptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the same traffic rate. Since this test is not a
t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJUST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

5) Record the nunber of cell nisinsertion errors at the receiver end
of the test device per VCC

Reporting Fornat:

The results of the CMR/ Bursty VBR Load/ Maxi num VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical values of the CWR
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VClI during the test in positive integers, and the

CMVR for the entire test.

The graph results SHOULD display the Cell nisinsertion rate
values. There will be (Max nunber of VCCs/10) graphs, with 10
VCCs indi cated on each graph. The x-coordi nate SHOULD be the test
run tine in either seconds, mnutes or days depending on the total
I ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordi nate SHOULD be the CMR for each VCC. There SHOULD be
no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.
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3.2.5. CRC Error Ratio (CRC ER)

3.2.5.1. CRC-ER/ Steady Load/ One VCC

hj ective: To determine the SUT ratio of CRC errors on one VCCin a
transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchnar ki ng".

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directional
configuration.

Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR,
VBR, or UBR connection. The VPI/VCI MJST not be one of the
reserved ATM signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets at a specific constant rate
through the SUT via the defined test VCC. Since this test is not
a throughput test, the rate should not be greater than 90% of
line rate. The I P PDUs MJST be encapsul ated in AALS.

Count the I P packets that are transmtted by the SUT to verify
connectivity and load. |If the count on the test device is the
same on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received on the test
devi ce.

Reporting Format:

The results of the CRC ER/ Steady Load/ One VCC test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CRC
ER  The val ues given SHOULD include: tine period of test in s,
test VPI/VCl value, total number of cells transnitted and received
on the given VPI/VCI during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the CRG-ER  The integration tinme per point MJST be indicated.
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The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.5.2. CRC-ER/ Steady Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of lost cells on twelve VCCs in
a transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

)

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR VBR
or UBR connection. The VPI/VCls MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [0, 16]).

Send a specific nunber of |P packets at a specific constant rate
through the SUT via the defined test VCCs. Al of the VPI/VC
pairs will generate traffic at the sane traffic rate. Since this
test is not a throughput test, the rate should not be greater
than 90% of line rate. The |P PDUs MJUST be encapsul ated i n AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received per VCC on the
test devi ce.

Reporting Fornat:

The results of the CRC ER/ Steady Load/ Twel ve VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CRC
ER. The val ues given SHOULD include: time period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VCl during the test in positive integers, and the
CRC-ER for the entire test.
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The graph results SHOULD di splay the CRC Error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the CRC-ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abeled for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.5.3. CRC-ER/ Steady Load/ Maxi mum VCCs

hj ective: To determine the SUT ratio of lost cells with the nmaximum
nunber VCCs supported on the SUT in a transmission in relation to the
total cells sent as defined in RFC 2761 "Ternmi nol ogy for ATM
Benchmar ki ng" .

Pr ocedur e

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the nmaxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCl's per
VPI. The VCC' s MUST be configured as either a CBR, VBR, or UBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunmber of |P packets at a specific constant rate
through the SUT via the defined test VCCs. Al of the VPI/VC
pairs will generate traffic at the sane traffic rate. Since this
test is not a throughput test, the rate should not be greater
than 90% of line rate. The |P PDUs MJUST be encapsul ated i n AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received per VCC on the
test device.
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Reporting Fornat:

The results of the CRC ER/ Steady Load/ Maxi mum VCCs test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the nunmerical val ues of the CRC
ER. The val ues given SHOULD include: time period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VCl during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio val ues.

There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordi nate SHOULD be the CRC-ER for each VCC. There SHOULD
be no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJUST be indicated. The bearer class of the
created VCC MJST al so be indicated.

3.2.5.4. CRC-ER/Bursty VBR Load/ One VCC

bj ective: To determine the SUT ratio of lost cells on one VCCin a
transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
or VBR connection. The VPI/VCI MJIST not be one of the reserved
ATM si gnal ing channels (e.g., [0,5], [0,16]). The PCR, SCR, and
MBS nust be configured using one of the specified traffic
descriptors.

3) Send a specific nunber of |IP packets containing one of the

specified bit patterns at a specific rate through the SUT via the
defined test VCC. Since this test is not a throughput test, the
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4)

5)

rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS.

Count the I P packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received per VCC on the
test device.

Reporting Fornat:

The results of the CRC-ER/ Bursty VBR Load/ One VCC test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CRC
ER. The val ues given SHOULD include: time period of test in s,
test VPI/VCl value, total nunber of cells transnitted and received
on the given VPI/VCl during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the CRC-ER The integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indi cat ed.

3.2.5.5. CRC-ER/ Bursty VBR Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of lost cells on twelve VCCs in
a transnmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC MIJST be configured as either a CBR or VBR
connection. The VPI/VCls MIST not be one of the reserved ATM
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3)

4)

5)

signaling channels (e.g., [0,5], [0,16]). The PCR SCR, and MBS
must be configured using one of the specified traffic
descriptors.

Send a specific nunber of |P packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the same traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The PCR, SCR, and MBS nust be indicated. The |IP PDUs MJST
be encapsul ated i n AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received per VCC on the
test device for all VCGCs.

Reporting Format:

The results of the CRG-ER/ Bursty VBR Load/ Twel ve VCCs test SHOULD
be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the CRC
ER  The val ues given SHOULD include: tine period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VCI during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD display the CRC Error ratio values. The
X-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordi nate SHOULD
be the CRC-ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abel ed for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.
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3.2.5.6. CRC-ER/ Bursty VBR Load/ Maxi nrum VCCs

bj ective: To determine the SUT ratio of lost cells with the nmaxinmum
nunber VCCs supported on the SUT in a transmission in relation to the
total cells sent as defined in RFC 2761 "Term nol ogy for ATM
Benchmar ki ng".

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the nmaxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC MJST be configured as either a CBR or VBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR, SCR, and MBS
nmust be configured using one of the specified traffic
descriptors.

Send a specific nunber of |P packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the sane traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJUST be encapsul ated in AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received per VCC on the
test device for all VCGCs.

Reporting Fornat:

The results of the CRC-ER/ Bursty VBR Load/ Maxi mum VCCs test SHOULD
be reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the CRC
ER. The val ues given SHOULD include: time period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VCl during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio val ues.
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There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordi nate SHOULD be the CRC-ER for each VCC. There SHOULD
be no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicated.

3.2.5.7. CRCG-ER/ Bursty UBR Load/ One VCC

bj ective: To determine the SUT ratio of lost cells on one VCCin a
transmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmarki ng"

Procedure

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as a UBR
connection. The VPI/VCI MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR, SCR, and MBS
nmust be configured using one of the specified traffic
descriptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCC. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the number of CRC errored cells received per VCC on the

test device.
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Reporting Fornat:

The results of the CRC-ER/ Bursty UBR Load/ One VCC test SHOULD be
reported in a formof text and graph.

The text results SHOULD di splay the nunmerical val ues of the CRC
ER. The val ues given SHOULD include: time period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VCl during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the CRC-ER  The integration tinme per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.5.8. CRCGER/ Bursty UBR Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of lost cells on twelve VCCs in
a transnmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCl's. The VCC MUST be configured as a UBR connecti on.
The VPI/VCls MJST not be one of the reserved ATM signaling
channels (e.g., [0,5], [0,16]). The PCR SCR, and MBS nust be
configured using one of the specified traffic descriptors.

3) Send a specific nunber of |IP packets containing one of the

specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the same traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The PCR, SCR, and MBS nust be indicated. The |IP PDUs MJST
be encapsul ated i n AALS.
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4)

5)

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received per VCC on the
test device for all VCGCs.

Reporting Format:

The results of the CRCER/ Bursty UBR Load/ Twel ve VCCs test SHOULD
be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the CRC
ER  The val ues given SHOULD include: tine period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VClI during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD display the CRC Error ratio values. The
Xx-coordi nate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the CRC-ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abel ed for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.5.9. CRCG-ER/Bursty UBR Load/ Maxi nrum VCCs

bj ective: To determine the SUT ratio of lost cells with the maxi num
nunber VCCs supported on the SUT in a transmission in relation to the
total cells sent as defined in RFC 2761 "Termi nol ogy for ATM
Benchmar ki ng" .

Pr ocedur e:

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
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VPI. The VCC MJST be configured as a UBR connection. The

VPI /VCl's MUST not be one of the reserved ATM signaling channel s
(e.g., [0,5], [0,16]). The PCR, SCR, and MBS nust be configured
usi ng one of the specified traffic descriptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the sane traffic rate. Since this test is not a
t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJST be encapsul ated in AALS5.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the nunber of CRC errored cells received per VCC on the
test device for all VCGCs.

Reporting Format:

The results of the CRGC ER/ Bursty UBR Load/ Maxi mum VCCs test SHOULD
be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the CRC
ER  The val ues given SHOULD include: tine period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VCI during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio val ues.

There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordinate SHOULD be the test run
time in either seconds, m nutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the CRC-ER for each VCC. There SHOULD
be no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.
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3.2.5.10. CRC-ER/ Bursty M xed Load/ Three VCC

bj ective: To determine the SUT ratio of lost cells on three VCC s in
relation to the total cells sent as defined in RFC 2761 "Term nol ogy
for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with three VCC s. Each VCC
MJUST be defined as a different Bearer class; one CBR, one UBR and
one VBR. Each VCC SHOULD contain one VPI/VCI. The VPI/VCl MJST
not be one of the reserved ATM signaling channels (e.g., [0,5],
[0,16]). The PCR, SCR, and MBS nust be configured using one of
the specified traffic descriptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns through the SUT via the defined test VCCs.
Each generated VCC stream MJUST match the correspondi ng VCC Bearer
class. Al of the VPI/VCl pairs will generate traffic at the
same traffic rate. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
same on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the number of CRC errored cells received per VCC on the

t est devi ce.

Reporting Fornmat:

The results of the CRC-ER/ Bursty M xed Load/ Three VCC test SHOULD
be reported in in a formof text and graph

The text results SHOULD di splay the numerical val ues of the CRC
ER. The val ues given SHOULD include: time period of test in s,
test VPI/VCl value, total nunmber of cells transnitted and received
on the given VPI/VCI during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,
m nutes or days depending on the total length of the test. The

Dunn & Martin I nf or mat i onal [ Page 73]



RFC 3116 Met hodol ogy for ATM Benchmar ki ng June 2001

x-coordi nate tinme SHOULD be configurable. The y-coordi nate SHOULD
be the CRC-ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abel ed for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.5.11. CRC-ER/ Bursty M xed Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of lost cells on twelve VCCs in
a transnmission in relation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs. Each VCC
MJUST be defined as one of the Bearer classes for a total of four
CBR, four UBR and four VBR VCC s. Each VCC SHOULD contai n one
VPI/VCI. The VPI/VCI MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of |P packets containing one of the
specified bit patterns through the SUT via the defined test VCCs.
Each generated VCC stream MJUST match t he correspondi ng VCC Bearer
class. Al of the VPI/VCl pairs will generate traffic at the
sane traffic rate. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS5.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of CRC errored cells received per VCC on the
test device for all VCGCs.

Reporting Format:

The results of the CRG-ER/ Bursty M xed Load/ Twel ve VCCs test
SHOULD be reported in a formof text and graph
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The text results SHOULD di splay the numerical val ues of the CRC
ER  The val ues given SHOULD include: tine period of test in s,
test VPI/VCl value, total number of cells transnitted and received
on the given VPI/VCI during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio values. The
x-coordi nate SHOULD be the test run time in either seconds,

nm nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the CRC-ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abeled for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicated.

3.2.5.12. CRC-ER/ Bursty M xed Load/ Maxi num VCCs

hj ective: To determine the SUT ratio of lost cells with the nmaxi mum
nunber VCCs supported on the SUT in a transmission in relation to the
total cells sent as defined in RFC 2761 "Ternmi nol ogy for ATM
Benchmar ki ng" .

Pr ocedur e

1

2)

3)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device wi th maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per

VPI. Each VCC MUST be defined as one of the Bearer classes for a
total of (max VCC 3) CBR, (nmax VCC/3) UBR and (max VCC 3) VBR
VCC s. The VPI/VCI MJST not be one of the reserved ATM signaling
channels (e.g., [0,5], [O,16]).

Send a specific nunber of |P packets containing one of the
specified bit patterns through the SUT via the defined test VCCs.
Each generated VCC stream MJUST match t he correspondi ng VCC Bearer
class. Al of the VPI/VCl pairs will generate traffic at the
sane traffic rate. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS5.
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4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the nunber of CRC errored cells received per VCC on the
test device for all VCGCs.

Reporting Format:

The results of the CRG-ER/ Bursty M xed Load/ Maxi num VCCs t est
SHOULD be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the CRC
ER  The val ues given SHOULD include: tine period of test in s,
test VPI/VCl value, total nunber of cells transmitted and received
on the given VPI/VClI during the test in positive integers, and the
CRC-ER for the entire test.

The graph results SHOULD di splay the CRC Error ratio val ues.

There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, m nutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the CRC-ER for each VCC. There SHOULD
be no nore than 10 curves on each graph, one curve indicated and

| abel ed for each VCC. The integration tine per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.6. Cell Transfer Delay (CTD)
3.2.6.1. Test Setup

The cell transfer delay neasurenents assume that both the transmitter
and receiver timestanp information is synchronized. Synchronization
SHOULD be achi eved by supplying a common cl ock signal (mninmmof 100
WMhz or 10 ns resolution) to both the transnitter and receiver. The
maxi num ti mestanp val ues MJUST be recorded to ensure synchroni zation
in the case of counter rollover. The cell transfer del ay
nmeasurenents SHOULD utilize the O 191 cell (ITUT-QO 191) encapsul at ed
inavalid IP packet. If the O 191 cell is not available, a test

cell encapsulated in a valid | P packet MAY be used. The test cell
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MUST contain a transmit tinestanp which can be correlated with a
receive timestanp. A description of the test cell MJIST be included
in the test results. The description MIST include the tinestanp
length (in bits), counter rollover value, and the tinmestanp accuracy
(in ns).

3.2.6.2. CID Steady Load/ Gne VCC

oj ective: To deternmine the SUT variation in cell transfer delay with
one VCC as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
VBR, or UBR connection. The VPI/VCl MJST not be one of the
reserved ATM signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of | P packets containing tinmestanps at a
specific constant rate through the SUT via the defined test VCC
Since this test is not a throughput test, the rate should not be
greater than 90%of line rate. The IP PDUs MJST be encapsul at ed
in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver
ends of the test device.

Reporting Fornat:

The results of the CTD/ Steady Load/ One VCC test SHOULD be reported
in a formof text, graph, and histogram

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl value, total nunmber of cells transnitted and received on
the given VPI/VCl during the test in positive integers, mninmm
maxi mum and nmean CID during the test in us.

The graph results SHOULD di splay the cell transfer delay val ues
The x-coordinate SHOULD be the test run time in either seconds,
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m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay in us. The integration tinme per point
MUST be i ndi cat ed.

The histogramresults SHOULD di splay the cell transfer delay. The
x-coordi nate SHOULD be the cell transfer delay in us with at | east
256 bins. The y-coordinate SHOULD be the nunber of cells observed
in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MIST be indicated. The
bearer class of the created VCC MJST al so be indicated.

3.2.6.3. CID/ Steady Load/ Twel ve VCCs

bj ective: To determine the SUT variation in cell transfer delay with
twel ve VCCs as defined in RFC 2761 "Term nol ogy for ATM
Benchmar ki ng" .

Procedure

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR VBR
or UBR connection. The VPI/VClIs MIST not be one of the reserved
ATM si gnal ing channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of | P packets containing tinmestanps at a
specific constant rate through the SUT via the defined test VCCs.
Al'l of the VPI/VCl pairs will generate traffic at the same
traffic rate. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The |IP PDUs MJST be
encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the same on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver

ends of the test device for all VCGCs.
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Reporting Fornat:

The results of the CID/ Steady Load/ Twel ve VCCs test SHOULD be
reported in a formof text, graph, and histograns.

The text results SHOULD di splay the nunerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test

VPI /VCl val ues, total nunber of cells transnmtted and received on
each VCC during the test in positive integers, maxi num and m ni mum
CTD on each VCC during the test in us, and nean CTD on each VCC in
us.

The graph results SHOULD di splay the cell transfer delay val ues
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay for each VCC in ns. There SHOULD be 12
curves on the graph, one curves indicated and | abel ed for each
VCC. The integration tine per point MJST be indicated.

The hi stograms SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at |east 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJIST be indicated. The
bearer class of the created VCC MIST al so be indicated.

3.2.6.4. CTD/ Steady Load/ Maxi mum VCCs

oj ective: To deternmine the SUT variation in cell transfer delay with
t he maxi mum nunber VCCs supported on the SUT as defined in RFC 2761
"Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi num nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC s MJST be configured as either a CBR VBR or UBR
connection. The VPI/VCls MIST not be one of the reserved ATM

si gnaling channels (e.g., [0,5], [0, 16]).
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3) Send a specific nunber of | P packets containing tinmestanps at a
specific constant rate through the SUT via the defined test VCCs.
Al of the VPI/VCl pairs will generate traffic at the sane
traffic rate. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The IP PDUs MJST be
encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

The results of the CTD/ Steady Load/ Maxi mum VCCs test SHOULD be
reported in a formof text, graphs, and hi stograns.

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test

VPl /VCl val ues, total nunber of cells transmtted and received on
each VCC during the test in positive integers, nmaxi mum and m ni num
CTD on each VCC during the test in us, and nean CTD on each VCC in
us.

The graph results SHOULD di splay the cell transfer delay val ues.
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota
length of the test. The x-coordinate time SHOULD be confi gurabl e.
The y-coordi nate SHOULD be the cell transfer delay for each VCCin
us. There SHOULD be no nore than 10 curves on each graph, one
curve indicated and | abel ed for each VCC. The integration tine
per point MJST be indicat ed.

The hi stogranms SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at |east 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
bearer class of the created VCC MJUST al so be indicat ed.
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3.2.6.5. CID/Bursty VBR Load/ One VCC

oj ective: To deternmine the SUT variation in cell transfer delay with
one VCC as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
or VBR connection. The VPI/VCI MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of |IP packets containing tinmestanps at a
specific VBR through the SUT via the defined test VCC. Since
this test is not a throughput test, the rate should not be
greater than 90%of line rate. The |IP PDUs MJST be encapsul at ed
in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver

ends of the test device.

Reporting Fornat:

The results of the CTD/Bursty VBR Load/ One VCC test SHOULD be
reported in a formof text, graph, and histogram

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test
VPI/VCl value, total nunmber of cells transnitted and received on
the given VPI/VCl during the test in positive integers, mninmm
maxi mum and nmean CID during the test in us.

The graph results SHOULD di splay the cell transfer delay val ues
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay in us. The integration tinme per point
MUST be i ndi cat ed.
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The histogramresults SHOULD di splay the cell transfer delay. The
x-coordi nate SHOULD be the cell transfer delay in us with at | east
256 bins. The y-coordinate SHOULD be the nunber of cells observed
in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.6.6. CID/Bursty VBR Load/ Twel ve VCCs

oj ective: To deternmine the SUT variation in cell transfer delay with
twelve VCCs as defined in RFC 2761 "Terni nol ogy for ATM
Benchmar ki ng".

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJUST be configured as either a CBR or VBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing tinmestanps at a
specific VBR through the SUT via the defined test VCCs. Al of
the VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90% of line rate. The |P PDUs MJST be encapsul ated
in AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCGCs.

Reporting Fornat:

The results of the CID/Bursty VBR Load/ Twel ve VCCs test SHOULD be
reported in a formof text, graph, and histograns.
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The text results SHOULD di splay the nunerical val ues of the CITD.
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl val ues, total number of cells transnmitted and received on
each VCC during the test in positive integers, maxi num and m ni mum
CTD on each VCC during the test in us, and nean CITD on each VCC in
us.

The graph results SHOULD display the cell transfer delay val ues
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay for each VCCin ns. There SHOULD be 12
curves on the graph, one curves indicated and | abel ed for each
VCC. The integration tine per point MJST be indicated.

The hi stograms SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at |east 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicated.

3.2.6.7. CTD/Bursty VBR Load/ Maxi num VCCs

hj ective: To determine the SUT variation in cell transfer delay with
t he maxi mum nunber VCCs supported on the SUT as defined in RFC 2761
"Term nol ogy for ATM Benchnar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with the maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCl's per
VPI. The VCC s MIST be configured as either a CBR or VBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of | P packets containing tinestanps at a

specific VBR through the SUT via the defined test VCCs. Al of
the VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
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4)

5)

greater than 90%of line rate. The |IP PDUs MJST be encapsul at ed
in AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

The results of the CTD/Bursty VBR Load/ Maxi mum VCCs test SHOULD be
reported in a formof text, graphs, and hi stograns.

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test
VPI/VCl val ues, total number of cells transnmitted and received on
each VCC during the test in positive integers, maxi mum and m ni num
CTD on each VCC during the test in us, and nean CTD on each VCC in
us.

The graph results SHOULD di splay the cell transfer delay val ues
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordi nate SHOULD be the cell transfer delay for each VCC in
us. There SHOULD be no nore than 10 curves on each graph, one
curve indicated and | abel ed for each VCC. The integration tine
per point MJST be indicated.

The hi stograms SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at |east 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST al so be indicated.
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3.2.6.8. CID/Bursty UBR Load/ One VCC

oj ective: To deternmine the SUT variation in cell transfer delay with
one VCC as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as a UBR
connection. The VPI/VCI MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of |IP packets containing tinmestanps at a
specific UBR through the SUT via the defined test VCC. Since
this test is not a throughput test, the rate should not be
greater than 90%of line rate. The |IP PDUs MJST be encapsul at ed
in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver

ends of the test device.

Reporting Fornat:

The results of the CTD/Bursty UBR Load/ One VCC test SHOULD be
reported in a formof text, graph, and histogram

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test
VPI/VCl value, total nunmber of cells transnitted and received on
the given VPI/VCl during the test in positive integers, mninmm
maxi mum and nmean CID during the test in us.

The graph results SHOULD di splay the cell transfer delay val ues
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay in us. The integration tinme per point
MUST be i ndi cat ed.
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The histogramresults SHOULD di splay the cell transfer delay. The
x-coordi nate SHOULD be the cell transfer delay in us with at | east
256 bins. The y-coordinate SHOULD be the nunber of cells observed
in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
bearer class of the created VCC MJST al so be indicated.

3.2.6.9. CID/Bursty UBR Load/ Twel ve VCCs

bj ective: To determine the SUT variation in cell transfer delay with
twelve VCCs as defined in RFC 2761 "Terni nol ogy for ATM
Benchmar ki ng" .

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJIST be configured as a UBR connecti on.
The VPI/VCls MJUST not be one of the reserved ATM signaling
channels (e.g., [0,5], [0O,16]).

Send a specific nunber of | P packets containing tinmestanps at a
specific UBR through the SUT via the defined test VCCs. Al of
the VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90%of line rate. The IP PDUs MJST be encapsul at ed
in AALS.

Count the I P packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

The results of the CID/Bursty UBR Load/ Twel ve VCCs test SHOULD be
reported in a formof text, graph, and histograns.

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test
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VPI/VCl val ues, total number of cells transnmitted and received on
each VCC during the test in positive integers, maxi mum and m ni num
CTD on each VCC during the test in us, and nean CTD on each VCC in
us.

The graph results SHOULD di splay the cell transfer delay val ues
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay for each VCCin ns. There SHOULD be 12
curves on the graph, one curves indicated and | abel ed for each
VCC. The integration tine per point MJST be indicated.

The hi stogranms SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at |east 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
bearer class of the created VCC MJIST al so be indicat ed.

3.2.6.10. CTD/Bursty UBR Load/ Maxi num VCCs

oj ective: To deternmine the SUT variation in cell transfer delay with
t he maxi mum nunber VCCs supported on the SUT as defined in RFC 2761
"Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with the maxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi num nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC MJST be configured as a UBR connection. The
VPI /VCl s MUST not be one of the reserved ATM signaling channel s
(e.g., [0,5], [0,16]).

3) Send a specific nunber of |IP packets containing tinestanps at a

specific UBR through the SUT via the defined test VCCs. Al of
the VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90% of line rate. The I P PDUs MJST be encapsul at ed
in AALS.
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4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCGCs.

Reporting Format:

The results of the CID/Bursty UBR Load/ Maxi mum VCCs test SHOULD be
reported in a formof text, graphs, and hi stograns.

The text results SHOULD di splay the numerical val ues of the CTD.
The val ues given SHOULD include: tinme period of test in s, test

VPI /VCl val ues, total nunber of cells transmtted and received on
each VCC during the test in positive integers, maxi num and m ni num
CTD on each VCC during the test in us, and nean CTD on each VCC in
us.

The graph results SHOULD display the cell transfer delay val ues
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordinate SHOULD be the test run
tinme in either seconds, mnutes or days depending on the tota

I ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordi nate SHOULD be the cell transfer delay for each VCCin
us. There SHOULD be no nore than 10 curves on each graph, one
curve indicated and | abel ed for each VCC. The integration tine
per point MJST be indicat ed.

The hi stograns SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at least 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
bearer class of the created VCC MJST al so be indicated.

3.2.6.11. CID' M xed Load/ Three VCC s
bj ective: To determine the SUT variation in cell transfer delay with

three VCC s as defined in RFC 2761 "Terni nol ogy for ATM
Benchmar ki ng" .
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Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with three VCC s. Each VCC
MJUST be defined as a different Bearer class: one CBR, one UBR and
one VBR Each VCC SHOULD contain one VPI/VCI. The VPI/VC MJST
not be one of the reserved ATM signaling channels (e.g., [0,5],
[0,16]).

3) Send a specific nunber of |IP packets containing tinestanps
through the SUT via the defined test VCCs. Each generated VCC
stream MUST natch the correspondi ng VCC Bearer class. Al of the
VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90%of line rate. The IP PDUs MJST be encapsul at ed
i n AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
same on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCC s

Reporting Fornat:

The results of the CTD/M xed Load/ Three VCC test SHOULD be
reported in a formof text, graph, and histogram

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test
VPI /VCl val ue, total nunber of cells transmtted and received on
the given VPI/VClI during the test in positive integers, mninum
maxi mum and nmean CTD during the test in us.

The graph results SHOULD di splay the cell transfer delay val ues
The x-coordinate SHOULD be the test run tine in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay in us. The integration time per point
MJUST be indi cat ed.
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The histogramresults SHOULD di splay the cell transfer delay. The
x-coordi nate SHOULD be the cell transfer delay in us with at | east
256 bins. The y-coordinate SHOULD be the nunber of cells observed
in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST al so be indicated.

3.2.6.12. CTD/ M xed Load/ Twel ve VCCs

oj ective: To deternmine the SUT variation in cell transfer delay with
twelve VCCs as defined in RFC 2761 "Terni nol ogy for ATM
Benchmar ki ng".

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs. Each VCC
MJUST be defined as one of the Bearer classes for a total of four
CBR, four UBR and four VBR VCC s. Each VCC SHOULD contai n one
VPI/VCI. The VPI/VCI MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing tinestanps
through the SUT via the defined test VCCs. Each generated VCC
stream MUST natch the correspondi ng VCC Bearer class. Al of the
VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90% of line rate. The I P PDUs MJST be encapsul at ed
in AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCGCs.

Reporting Format:

The results of the CID/M xed Load/ Twel ve VCCs test SHOULD be
reported in a formof text, graph, and histograns.
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The text results SHOULD di splay the nunerical val ues of the CITD.
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl val ues, total number of cells transnmitted and received on
each VCC during the test in positive integers, maxi num and m ni mum
CTD on each VCC during the test in us, and nean CITD on each VCC in
us.

The graph results SHOULD display the cell transfer delay val ues
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the cell transfer delay for each VCCin ns. There SHOULD be 12
curves on the graph, one curves indicated and | abel ed for each
VCC. The integration tine per point MJST be indicated.

The hi stograms SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at |east 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicated.

3.2.6.13. CTD' M xed Load/ Maxi mum VCCs

hj ective: To determine the SUT variation in cell transfer delay with
t he maxi mum nunber VCCs supported on the SUT as defined in RFC 2761
"Term nol ogy for ATM Benchnar ki ng"

Pr ocedur e:

1)

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device wi th maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCl's per

VPI. Each VCC MIUST be defined as one of the Bearer classes for a
total of (max VCC 3) CBR, (nmax VCC/3) UBR and (max VCC 3) VBR
VCC s. If the maxi num nunber of VCC's is not divisible by 3, the
total for each bearer class MJST be within 3 VCC s of each other
The VPI/VCI MJST not be one of the reserved ATM signaling
channels (e.g., [0,5], [0, 16]).
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3)

4)

5)

Send a specific nunber of | P packets containing tinestanps
through the SUT via the defined test VCCs. Each generated VCC
stream MUST natch the correspondi ng VCC Bearer class. Al of the
VPI/VCl pairs will generate traffic at the sane traffic rate.
Since this test is not a throughput test, the rate should not be
greater than 90%of line rate. The IP PDUs MJST be encapsul at ed
i n AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the same on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the packets tinestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Format:

The results of the CID/M xed Load/ Maxi mum VCCs test SHOULD be
reported in a formof text, graphs, and hi stograns.

The text results SHOULD di splay the numerical val ues of the CITD.
The val ues given SHOULD include: time period of test in s, test
VPI/VCl val ues, total nunmber of cells transnmtted and received on
each VCC during the test in positive integers, nmaxi mum and m ni num
CTD on each VCC during the test in us, and nean CTD on each VCC in
us.

The graph results SHOULD di splay the cell transfer delay val ues
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
time in either seconds, mnutes or days depending on the tota
length of the test. The x-coordinate time SHOULD be confi gurabl e.
The y-coordinate SHOULD be the cell transfer delay for each VCC in
us. There SHOULD be no nore than 10 curves on each graph, one
curve indicated and | abel ed for each VCC. The integration tine
per point MJST be indicat ed.

The hi stograms SHOULD di splay the cell transfer delay. There wll
be one histogram for each VCC. The x-coordi nate SHOULD be the
cell transfer delay in us with at |east 256 bins. The y-

coordi nate SHOULD be the nunber of cells observed in each bin.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJIST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indi cat ed.
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3.3. ATM Adaptation Layer (AAL) Type 5 (AAL5)

3.3. 1.

| P Packet Loss due to AAL5 Re-assenbly Errors

hjective: To determine if the SUT will drop IP packets due AALS Re-
assenbly Errors as defined in RFC 2761 "Term nol ogy for ATM
Benchmar ki ng".

Procedure:

1) Set up the SUT and test device using the uni-directiona
configuration.

2) Send a specific nunber of cells at a specific rate through the
SUT. Since this test is not a throughput test, the rate should
not be greater than 90% of line rate. The cell payload SHOULD
contain valid IP PDUs. The I P PDUs MJST be encapsul ated i n AALS.

3) Count the cells that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

4) Inject one error in the first bit of the AAL5 payload. Verify
that the SUT does not drop any AAL5 PDU s.

5) Discontinue the AAL5 payl oad error

6) Inject one error in the first bit of the AAL5 header for 4
consecutive IP PDUs in every 6 IP PDUs. Verify that the SUT does
drop the AAL5 PDU s.

7) Discontinue the AAL5 payl oad error

Reporting Fornmat:

The results of the AAL5 PDU Loss due to AAL5 PDU errors test
SHOULD be reported in a formof a table. The rows SHOULD be

| abel ed single error, one error per second, and four consecutive
errors every 6 | P PDUs. The columms SHOULD be | abel ed AAL5 PDU

| oss and nunber of PDU s lost. The elenents of columm 1 SHOULD be
either True or False, indicating whether the particular condition
was observed for each test. The elenments of colum 2 SHOULD be
non- negative integers.

The table MJUST also indicate the traffic rate in | P PDUs per
second as generated by the test device.
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3.3.2. AAL5 Reassenbly Tine.

oj ective: To deternmine the SUT AALS5 Reassenbly Tine as defined in
RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the uni-directiona
configuration.

2) Send a specific nunber of I|IP packets at a specific rate through
the SUT. Since this test is not a throughput test, the rate
shoul d not be greater than 90% of line rate. The |IP PDUs MJST be
encapsul ated in AAL5. The AAL5 PDU size is 65535 octets or 1365
ATM cel I s.

3) Count the IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

4) Gven an AALS5 reassenbly timer of 'x' seconds, where 'x' is the
actual value of the AAL5 reassenbly tiner on the SUT, sent
traffic at 1365 cells per 'x' seconds. The expected results are
that no AAL5 PDU s will be dropped.

5) Send traffic at 1360 cells per 'x' seconds. The expected results

are that all AALS5 PDU s will be dropped.

Reporting Fornat:

The results of the | P packet |oss due to AALS5 reassenbly tinmeout
test SHOULD be reported in a formof a table. The rows SHOULD be
| abel ed 1365 cells per 'x’ seconds and 1360 cells per 'x’ seconds.
The col ums SHOULD be | abel ed packet |oss and nunber of packets
lost. The elenments of colum 1 SHOULD be either True or Fal se,

i ndi cati ng whether the particular condition was observed for each
test. The elenments of colum 2 SHOULD be non-negative integers.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device,
i ncluding the val ue of
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3.3.3. AAL5 CRC Error Ratio.
3.3.3.1. Test Setup

The AAL5 CRC error ratio measurenents assune that both the
transmitter and receiver payload information is synchronized.
Synchroni zati on MJST be achi eved by supplying a known bit pattern to
both the transmitter and receiver. |If this bit pattern is |onger
than the packet size, the receiver MJST synchronize with the
transmitter before tests can be run

3.3.3.2. AAL5-CRC ER/ St eady Load/ One VCC

bj ective: To determine the SUT ratio of AAL5 CRC PDU errors on one
VCC in a transnmission in relation to the total AAL5 PDU s sent as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng"

Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
VBR, or UBR connection. The VPI/VCl MJST not be one of the
reserved ATM signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a constant rate through the SUT via the
defined test VCC. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of AAL5 CRC errors at the receiver end of the
test devi ce.

Reporting Fornat:

The results of the AAL5- CRC-ER/ Steady Load/ One VCC test SHOULD be
reported in a formof text and graph.
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The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD include: time period of test in
s, test VPI/VCl value, total nunber of AALS5 PDU s transnmitted and
recei ved on the given VPI/VCl during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the AAL5-CRC-ER. The integration tinme per point MJST be

i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.3.3.3. AAL5-CRC ER/ Steady Load/ Twel ve VCCs

hj ective: To determine the SUT ratio of AAL5 CRC PDU errors on
twelve VCC' s in a transmission in relation to the total AAL5 PDU s
sent as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJST be configured as either a CBR VBR
or UBR connection. The VPI/VCls MJUST not be one of the reserved
ATM signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of |IP packets containing one of the

specified bit patterns at a constant rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the sane traffic rate.

Since this test is not a throughput test, the rate should not be
greater than 90%of line rate. The |IP PDUs MJST be encapsul at ed
in AALS.
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4)

5)

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of AAL5 CRC errors at the receiver end of the
test device for all VCCs.

Reporting Format:

The results of the AAL5-CRC ER/ Steady Load/ Twel ve VCCs test SHOULD
be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD i nclude: tinme period of test in
s, test VPI/VClI value, total number of AAL5 PDU s transnmitted and
recei ved on the given VPI/VCI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the AAL5-CRC ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abel ed for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MIUST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.3.3.4. AAL5-CRC ER/ St eady Load/ Maxi mum VCCs

bj ective: To determine the SUT ratio of AALS CRC PDU errors with the
maxi mum nunber VCCs supported on the SUT in a transmi ssion in
relation to the total AALS5 PDU s sent as defined in RFC 2761
"Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the maxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi num nunber of VCCs
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3)

4)

5)

supported on the SUT is 1024, define 256 VPIs with 4 VCls per
VPI. The VCC s MJST be configured as either a CBR, VBR or UBR
connection. The VPI/VCls MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

Send a specific nunber of | P packets containing one of the
specified bit patterns at a constant rate through the SUT via the
defined test VCCs. All of the VPI/VCl pairs will generate
traffic at the sane traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJST be encapsul ated in AALS5.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |lower the test
device traffic rate until the counts are the sane.

Record the nunber of AAL5 CRC errors at the receiver end of the
test device for all VCCs.

Reporting Format:

The results of the AAL5- CRC ER/ St eady Load/ Maxi mum VCCs t est
SHOULD be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD i nclude: tinme period of test in
s, test VPI/VCl value, total number of AAL5 PDU s transnmitted and
recei ved on the given VPI/VCI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordinate SHOULD be the test run
time in either seconds, m nutes or days depending on the tota

Il ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the AAL5-CRC-ER for each VCC. There
SHOULD be no nore than 10 curves on each graph, one curve

i ndi cated and | abeled for each VCC. The integration tine per
poi nt MJST be indi cated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl val ues MJST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.
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3.3.3.5. AAL5-CRC-ER/Bursty VBR Load/ One VCC

bj ective: To determine the SUT ratio of AAL5 CRC PDU errors on one
VCCin a transnission in relation to the total AALS5 PDU s sent as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng”

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MUST be configured as either a CBR
or VBR connection. The VPI/VCI MJST not be one of the reserved
ATM signaling channels (e.g., [0,5], [0,16]). The PCR, SCR, and
MBS nmust be configured using one of the specified traffic
descri ptors.

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific VBR rate through the SUT via
the defined test VCC. Since this test is not a throughput test,
the rate should not be greater than 90%of line rate. The IP
PDUs MUST be encapsul ated in AALS5.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
sane on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of AAL5 CRC errors at the receiver end of the

t est devi ce.

Reporting Format:

The results of the AAL5-CRC-ER/ Bursty VBR Load/ One VCC test SHOULD
be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the AALS-
CRC-ER. The val ues given SHOULD i nclude: tinme period of test in
s, test VPI/VCI value, total number of AAL5 PDU s transnmitted and
recei ved on the given VPI/VCI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
The x-coordinate SHOULD be the test run time in either seconds,
m nutes or days depending on the total length of the test. The
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x-coordi nate tinme SHOULD be configurable. The y-coordi nate SHOULD
be the AAL5-CRC-ER. The integration tine per point MJST be
i ndi cat ed.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.3.3.6. AAL5-CRC ER/ Bursty VBR Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of AAL5 CRC PDU errors on
twelve VCC's in a transmission in relation to the total AAL5 PDU s
sent as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e:

1

2)

3)

4)

5)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJUST be configured as either a CBR or VBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR SCR and MBS
must be configured using one of the specified traffic

descri ptors.

Send a specific nunber of | P packets containing one of the
specified bit patterns at a specific VBR rate through the SUT via
the defined test VCCs. Al of the VPI/VCl pairs will generate
traffic at the sanme traffic rate. Since this test is not a

t hroughput test, the rate should not be greater than 90% of |ine
rate. The PCR, SCR, and MBS nust be indicated. The |IP PDUs MJST
be encapsul ated i n AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

Record the nunber of AAL5 CRC errors at the receiver end of the
test device for all VCCs.
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Reporting Fornat:

The results of the AAL5-CRC-ER/ Bursty VBR Load/ Twel ve VCCs test
SHOULD be reported in a formof text and graph.

The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD include: tinme period of test in
s, test VPI/VCl value, total nunber of AAL5 PDU s transnitted and
received on the given VPI/VClI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
The x-coordinate SHOULD be the test run time in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the AAL5-CRC-ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abel ed for each VCC. The
integration tinme per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJIST be indicated. The
PCR, SCR, and MBS MUST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.3.3.7. AAL5-CRC ER/Bursty VBR Load/ Maxi nrum VCCs

hj ective: To determine the SUT ratio of AAL5 CRC PDU errors with the
maxi mum nunber VCCs supported on the SUT in a transmission in
relation to the total AAL5 PDU s sent as defined in RFC 2761
"Term nol ogy for ATM Benchmar ki ng"

Pr ocedur e

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device with the nmaxi mum nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunmber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCl's per
VPI. The VCC' s MJUST be configured as either a CBR or VBR
connection. The VPI/VCls MIST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0,16]). The PCR SCR and MBS
nmust be configured using one of the specified traffic

descri ptors.
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3) Send a specific nunber of |IP packets containing one of the
specified bit patterns at a specific VBR rate through the SUT via
the defined test VCCs. Al of the VPI/VCl pairs will generate
traffic at the same traffic rate. Since this test is not a
t hroughput test, the rate should not be greater than 90% of |ine
rate. The I P PDUs MJUST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

5) Record the nunber of AAL5 CRC errors at the receiver end of the
test device for all VCGCs.

Reporting Fornat:

The results of the AAL5- CRC-ER/ Bursty VBR Load/ Maxi mum VCCs t est
SHOULD be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD include: time period of test in
s, test VPI/VCI value, total number of AAL5 PDU s transmitted and
received on the given VPI/VCI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordinate SHOULD be the test run
tinme in either seconds, mnutes or days depending on the tota

I ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the AAL5-CRC-ER for each VCC. There
SHOULD be no nore than 10 curves on each graph, one curve

i ndi cated and | abeled for each VCC. The integration tine per
poi nt MJST be i ndi cated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.3.3.8. AAL5-CRC-ER/ M xed Load/ Three VCC s
bj ective: To determine the SUT ratio of AAL5 CRC PDU errors on three

VCC s in a transnission in relation to the total AAL5S5 PDU s sent as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng"
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Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with three VCC s. Each VCC
MJUST be defined as a different Bearer class; one CBR, one UBR and
one VBR. Each VCC SHOULD contain one VPI/VCI. The VPI/VCl MJST
not be one of the reserved ATM signaling channels (e.g., [0,5],
[0,16]).

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns through the SUT via the defined test VCCs.
Each generated VCC stream MJUST match the correspondi ng VCC Bearer
class. Al of the VPI/VCl pairs will generate traffic at the
same traffic rate. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS.

4) Count the |IP packets that are transmitted by the SUT to verify
connectivity and load. |If the count on the test device is the
same on the SUT, continue the test; else |ower the test device
traffic rate until the counts are the sane.

5) Record the nunber of AAL5 CRC errors at the receiver end of the

test device for all VCCs.

Reporting Fornat:

The results of the AAL5-CRC-ER/ Bursty M xed Load/ Three VCCs test
SHOULD be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD include: time period of test in
s, test VPI/VCI value, total nunmber of AAL5 PDU s transnmitted and
recei ved on the given VPI/VCI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
The x-coordinate SHOULD be the test run tine in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate tinme SHOULD be configurable. The y-coordinate SHOULD
be the AAL5-CRC ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abel ed for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
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test device. The VCC and VPI/VClI val ues MJUST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST
al so be indicat ed.

3.3.3.9. AAL5-CRC-ER/' M xed Load/ Twel ve VCCs

bj ective: To determine the SUT ratio of AAL5 CRC PDU errors on
twelve VCC's in a transmission in relation to the total AAL5 PDU s
sent as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Configure the SUT and test device with twelve VCC s. Each VCC
MJUST be defined as one of the Bearer classes for a total of four
CBR, four UBR and four VBR VCC s. Each VCC SHOULD contain one
VPI/VCI. The VPI/VCl MJST not be one of the reserved ATM
signaling channels (e.g., [0,5], [0, 16]).

3) Send a specific nunber of |IP packets containing one of the
specified bit patterns through the SUT via the defined test VCCs.
Each generated VCC stream MJUST match t he correspondi ng VCC Bearer
class. Al of the VPI/VCl pairs will generate traffic at the
sane traffic rate. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS5.

4) Count the |IP packets that are transmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the same on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.

5) Record the nunber of AAL5 CRC errors at the receiver end of the

test device for all VCCs.

Reporting Format:

The results of the AAL5-CRC-ER/ Bursty M xed Load/ Twel ve VCCs test
SHOULD be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD i nclude: tinme period of test in
s, test VPI/VClI value, total number of AAL5 PDU s transnmitted and
recei ved on the given VPI/VCI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.
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The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
The x-coordinate SHOULD be the test run tine in either seconds,

m nutes or days depending on the total length of the test. The
x-coordi nate time SHOULD be configurable. The y-coordinate SHOULD
be the AAL5-CRC ER for each VCC. There should be 12 curves on the
graph, on curve indicated and | abeled for each VCC. The
integration time per point MJST be indicated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VC values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MUST be indicated. The generated bit pattern MJST

al so be indicated.

3.3.3.10. AAL5-CRC-ER' M xed Load/ Maxi num VCCs

bj ective: To determine the SUT ratio of AAL5 CRC PDU errors with the
maxi mum nunber VCCs supported on the SUT in a transmission in
relation to the total AALS5 PDU s sent as defined in RFC 2761
"Term nol ogy for ATM Benchnar ki ng"

Pr ocedur e:

1

2)

3)

4)

Set up the SUT and test device using the bi-directiona
configuration.

Configure the SUT and test device w th maxi num nunber of VCCs
supported on the SUT. For exanple, if the maxi mum nunmber of VCCs
supported on the SUT is 1024, define 256 VPIs with 4 VCls per

VPI. Each VCC MUST be defined as one of the Bearer classes for a
total of (max VCC/3) CBR, (max VCC 3) UBR and (max VCC 3) VBR
VCC s. The VPI/VCI MJST not be one of the reserved ATM signaling
channels (e.g., [0,5], [0, 16]).

Send a specific nunber of |P packets containing one of the
specified bit patterns through the SUT via the defined test VCCs.
Each generated VCC stream MJUST match the correspondi ng VCC Bearer
class. Al of the VPI/VCl pairs will generate traffic at the
sanme traffic rate. Since this test is not a throughput test, the
rate should not be greater than 90%of line rate. The |IP PDUs
MUST be encapsul ated in AALS.

Count the I P packets that are transnmitted by the SUT on all VCCs
to verify connectivity and load. |If the count on the test device
is the sane on the SUT, continue the test; else |ower the test
device traffic rate until the counts are the sane.
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5)

Record the nunber of AAL5 CRC errors at the receiver end of the
test device for all VCCs.

Reporting Fornat:

The results of the AAL5-CRC-ER/ Bursty M xed Load/ Maxi num VCCs t est
SHOULD be reported in a formof text and graph

The text results SHOULD di splay the numerical val ues of the AAL5-
CRC-ER. The val ues given SHOULD include: time period of test in
s, test VPI/VCI value, total number of AAL5 PDU s transnmitted and
received on the given VPI/VCI during the test in positive

i ntegers, and the AAL5-CRC-ER for the entire test.

The graph results SHOULD di splay the AAL5 CRC error ratio val ues.
There will be (Max nunber of VCCs/10) graphs, with 10 VCCs

i ndi cated on each graph. The x-coordi nate SHOULD be the test run
tinme in either seconds, mnutes or days depending on the tota

I ength of the test. The x-coordinate time SHOULD be confi gurable.
The y-coordinate SHOULD be the AAL5-CRC-ER for each VCC. There
SHOULD be no nore than 10 curves on each graph, one curve

i ndi cated and | abeled for each VCC. The integration tinme per
poi nt MJST be indi cated.

The results MJST al so indicate the packet size in octets, traffic
rate in packets per second, and bearer class as generated by the
test device. The VCC and VPI/VCl values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MIST be indicated. The generated bit pattern MJST

al so be indicated.

3.4. ATM Service: Signaling

3.4.1. CAC Denial Tinme and Connection Establishnment Tine

bj ective: To determine the CAC rejection tinme and Connecti on
Establ i shnment Tine on the SUT as defined in RFC 2761 "Term nol ogy for
ATM Benchnar ki ng"

Pr ocedur e

1

2)

Set up the SUT and test device using the bi-directiona
configuration.

Create a UNl signaling setup nessage, as described in Appendi x C
specifying a PCR which will not allow CAC to reject the call.
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3)

4)

5)

6)

Send the UNI signaling setup nmessage. Note the tine the setup
message was sent. Verify that the SVC has been setup with the
correct paraneters. Note the time the connect nessage was
recei ved

Create a UNl signaling setup nessage, as described in Appendi x C
specifying a PCR which will allow CACto reject the call.

Send the UNI signaling setup nmessage. Note the tine the setup
message was sent. Verify that the SVC has been rejected with the
correct cause code. Note the tine the rel ease conpl ete nessage
was received.

Compute the rejection tinme as the difference between the tine the
rel ease conpl ete nessage was received and the tinme setup nessage
was send.

Reporting Fornat:

The results of the CAC Denial Time and Connection Establishnent
Time tests SHOULD be reported in a formof a table. The rows
SHOULD be | abel ed call accepted and call rejected. The colums
SHOULD be | abeled tinme setup sent, tinme response received, and
correct response. The elenents of the colums 1 and 2 SHOULD be
in seconds. The elenents of colum 3 SHOULD be be either True or
Fal se, indicating whether the particular condition was observed
for each test.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.4.2. Connection Teardown Tine

bj ective: To determ ne the Connection Teardown Tinme on the SUT as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng”

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Create a UNI signaling setup nessage, as described in Appendix C
specifying a PCR which will not allow CACto reject the call.

3) Send the UNI signaling setup nessage. Note the tine the setup

message was sent. Verify that the SVC has been setup with the
correct paraneters. Note the time the connect nmessage was
recei ved
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4)

5)

6)

Create a UNl signaling rel ease nessage, as described in Appendi x
C, specifying a cause code of nornal call clearing.

Send the UNl signaling release nmessage. Note the tinme the
rel ease message was sent. Verify that the SVC has been
termnated with the correct cause code. Note the tine the
rel ease conpl ete nessage was received

Compute the release tine as the difference between the tinme the
rel ease conpl ete nmessage was received and the tinme rel ease
message was send

Reporting Fornat:

The results of the Connection Teardown Tine tests SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed cal
accepted and call released. The colums SHOULD be | abeled tine
nmessage sent, tinme response received, and correct response. The
el enments of the colums 1 and 2 SHOULD be in seconds. The

el ements of colum 3 SHOULD be be either True or False, indicating
whet her the particular condition was observed for each test.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.4.3. Crankback Tine

bj ective: To determ ne the Crankback Tine on the SUT as defined in
RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the uni-directiona
passt hrough configurati on.

2) Create a PNNI signaling setup nessage, as described in Appendi x
C, specifying a DTL which is not blocked by the far end SUT

3) Send the PNNI signaling setup nessage. Note the tinme the setup
message was sent. Verify that the connect nessage has been
received by the near-end switch. Note the tinme the connect
nmessage was received

4) Create a PNNI signaling setup nessage, as described in Appendi x
C, specifying a DTL which is blocked by the far end SUT.

5) Send the PNNI signaling rel ease message. Note the tinme the

rel ease nmessage was sent. Note the tine the rel ease conplete
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6)

message was received. Note the tinme the near-end switch sends
it’s owmn PNNI setup nessage (referred to as the near-end setup
nmessage) specifying the non- bl ocked DTL.

Comput e the crankback time as the difference between the tine the
near -end setup nessage was received and the tine rel ease nessage
was send

Reporting Format:

The results of the Crankback Tinme tests SHOULD be reported in a
formof a table. The rows SHOULD be | abel ed DTL call accepted and
call released. The colums SHOULD be | abel ed tine nessage sent,

ti me response received, and correct response. The elements of the
colums 1 and 2 SHOULD be in seconds. The elenents of colum 3
SHOULD be be either True or Fal se, indicating whether the
particul ar condition was observed for each test.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.4.4. Route Update Response Tine

bj ective: To determ ne the Route Update Response Tine on the SUT as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng"

Procedure:

1) Set up the SUT and test device using the uni-directiona
passt hrough configurati on.

2) Create a PNNI PTSE as described in Appendix C, specifying a
routing topology. Verify that the routing tables on the far-end
and near-end switches are enpty.

3) Send the PTSE nessage to the far-end switch. Note the tine the
PTSE nessage was sent. Verify that the PTSE nessage has been
received by the far-end switch. Note the time the PTSE nessage
was received.

4) Create another PNNI PTSE as described in Appendi x C, specifying a
change in the routing topology. Verify that the routing tables
on the far-end and near-end switches contain the previous PTSE
routes.

5) Send the PTSE nmessage to the far-end switch. Note the tine the

PTSE nessage was sent. Verify that the PTSE nessage has been
received by the far-end switch. Note the tine the PTSE nessage
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6)

was received. Note the tine the PTSE was sent to the near-end
switch. Note the tine the PTSE nessage was received on the
near-end switch.

Comput e the Route Update Response tinme as the difference between
the tine the far-end PTSE nessage was sent and the tine far-end
PTSE nessage was received by the near-end.

Reporting Format:

The results of the Route Update Response Tinme tests SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed PTSE
call accepted, far-end PTSE nessage send, and near-end nessage
received. The colums SHOULD be | abel ed time nessage sent, tine
response received, and correct response. The elenments of the
colums 1 and 2 SHOULD be in seconds. The elenents of columm 3
SHOULD be be either True or Fal se, indicating whether the
particul ar condition was observed for each test.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.5. ATM Service: |LM

3.5.1. MB Alignment Tinme

bj ective: To determine the MB Alignment Tinme on the SUT as defined
in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Send a Cold Start nessage to the SUT. Note the tine the nessage
was sent to the SUT. Verify that the Cold Start nessage has been
received by the SUT. Note the tine the nessage was received.

3) Send a Get Request nessage to the SUT. Note the tinme the nessage
was sent to the SUT. Verify that the Get Request nessage has
been received by the SUT. Note the tinme the nmessage was
received.

4) After all MB elenents are exchanged, verify that the final Get

Request nessage has been received by the SUT. Note the tine the
message was send and received by the SUT.
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5)

Conpute the MB Alignnent Tinme as the difference between the tine
the Cold Start nessage was sent and the tine the final GCet
Request was received by the SUT

Reporting Format:

The results of the MB Alignnent Tine tests SHOULD be reported in
a formof a table. The rows SHOULD be | abeled Cold Start Send,
Cold Start accepted, Final Get Request send, and Final Get Request
received. The colums SHOULD be | abel ed time nessage sent, tine
response received, and correct response. The elenents of the
colums 1 and 2 SHOULD be in seconds. The elenents of colum 3
SHOULD be be either True or Fal se, indicating whether the
particular condition was observed for each test.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

3.5.2. Address Registration Tine

bj ective: To determ ne the Address Registration Tine on the SUT as
defined in RFC 2761 "Term nol ogy for ATM Benchnar ki ng"

Procedure:

1) Set up the SUT and test device using the bi-directiona
configuration.

2) Send a Set Request message to the SUT. Note the tinme the nmessage
was sent to the SUT. Verify that the Set Request nessage has
been received by the SUT. Note the tinme the nessage was
recei ved.

3) Send a Get Request nmessage to the SUT. Note the time the nmessage
was sent to the SUT. Verify that the Get Request nessage has
been received by the SUT. Note the tinme the nessage was
received.

4) After all MB elenents are exchanged, verify that the final Get
Request nessage has been received by the SUT. Note the tine the
message was send and received by the SUT.

5) Conpute the Address Registration Tine as the difference between

the tine the Set Request nessage was sent and the tinme the fina
CGet Request was received by the SUT.
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Reporting Fornat:

The results of the Address Registration Tine tests SHOULD be
reported in a formof a table. The rows SHOULD be | abel ed Set
Request Send, Set Request accepted, Final Get Request send, and

Fi nal Get Request received. The columms SHOULD be | abeled tine
message sent, tinme response received, and correct response. The
el ements of the colums 1 and 2 SHOULD be in seconds. The

el ements of colum 3 SHOULD be be either True or False, indicating
whet her the particular condition was observed for each test.

The table MJUST al so indicate the packet size in octets and traffic
rate in packets per second as generated by the test device.

4. Security Considerations

As this docunment is solely for the purpose of providing nethodol ogy
and describes neither a protocol nor an inplenentation, there are no
security considerations associated with this docunent.

5. Notices

The |1 ETF takes no position regarding the validity or scope of any
intellectual property or other rights that mght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

nm ght or night not be available; neither does it represent that it
has made any effort to identify any such rights. Information on the
| ETFs procedures with respect to rights in standards-track and
standards-rel ated docunentation can be found in BCP-11. Copi es of
clains of rights nade available for publication and any assurances of
licenses to be nade available, or the result of an attenpt made to
obtain a general |icense or permission for the use of such
proprietary rights by inplenmentors or users of this specification can
be obtained fromthe I ETF Secretari at.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights which may cover technol ogy that nmay be required to practice
this standard. Please address the information to the | ETF Executive
Director.
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Appendi x A: Ranges

ATM NSAP Net wor k Prefi x.
39 0000 0000 0000 0000 0000 0000-39 0000 0000 0000 0000 0000 OOFF
39 0000 0000 0000 0000 0001 0000-39 0000 0000 0000 0000 0001 OOFF
39 0000 0000 0000 0001 0000 0000
39 0000 0000 0000 0002 0020 0000
39 0000 0000 0300 0002 0030 0000
39 0000 0000 4000 0002 0060 0000
39 0000 0006 0060 0002 0030 0000
39 0000 0006 0050 0002 0030 0000
39 0000 0009 0300 0002 0030 0000
39 0000 OOAO0 0300 0002 0030 0000
39 0000 0BOO 0300 0002 0030 0000
39 0000 CO0O0 0300 0002 0030 0000

ATM NSAP End System ldentifier
1111 1111 1111 00-1111 1111 11FF 00
2222 2222 2000 00-2222 2222 2222 00
9999 999A 0000 00-9999 999C 0000 00
Appendi x B: Rates
PNNI Routing Update Size.
1) 1 PNNI routing entry update on non-aggregated addresses
2) 2 PNNI routing entry updates on non-aggregated addresses

3) 5 PNNI routing entry updates on non-aggregat ed addresses

4) 1 %of total available bandwidth or 1 Md/s, whichever is |ess on
non- aggregated addresses

5) 1 %of total available bandwidth or 1 Md/s, whichever is |less on
of non-aggregated addresses and of aggregated addresses

6) 1 %of total available bandwidth or 1 Md/s, whichever is |less on
aggr egat ed addresses

7) 2 %of total available bandwidth or 2 Md/s, whichever is |less on
non- aggregated addresses

8) 2 %of total available bandwidth or 2 Md/ s, whichever is |less on
of non-aggregated addresses and of aggregated addresses

9) 2 %of total available bandwidth or 2 Md/s, whichever is |less on
aggr egat ed addresses
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PNNI Routing Update Repetition Interval

Repetition Interv
stabilizes.

al begins after initial PNNI routing table

1) 1 update every 1 hour, for 24 hours

2) 1 update every
3) 1 update every
4) 1 update every
5) 1 update every
6) 1 update every

7) 1 update every

Maxi mum WAN Connection rates in packets per second (pps):

| P Packet Size
octets/cells
44/ 2
64/ 2
128/ 3
256/ 6
1024/ 22
1518/ 32
2048/ 43
4472/ 94
9180/ 192

Maxi mum LAN Conne

| P Packet Size
octets/cells
44/ 2
64/ 2
128/ 3
256/ 6
1024/ 22
1518/ 32
2048/ 43
4472/ 94
9180/ 192

Dunn & Martin

30 m nutes,

5 mnutes, for 1 hour

1 m nute,

30 seconds,

for 24 hours

for 15 m nutes

for 5 mnutes

30 seconds, for 1 mnute

1 second,

25.6

30188
30188
20125
10062
2744
1886
1404
642
314

ction

DS-1

1811
1811
1207
603
164
113
84
38
18

OC- 3¢

176603
176603
117735
58867
16054
11037
8214
3757
1839

rates in packets per second (pps):

DS- 3

52133
52133
34755
17377
4739
3258
2424
1109
543

I nf or mat i ona

for 30 seconds

CC-12c¢

706412
706412
470940
235468
64216
44148
32856
15028
7356

El

2340
2340
1560
780
212
146
108
49
24

E3

40000
40000
26666
13333
3636
2500
1860
851
416

June 2001
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Notes: 1. PDU size in cells is conputed based on ceiling( ( PDU size
in octets + 16) / 48). This assunes an 8 octet LLC/ SNAP header and
an 8 octet AAL/5 trailer.

2. Due to the nunber of possible configurations, |MA pps rates are
not listed, but may be derived fromthe follow ng fornmula: floor
(IDCR/Icell s per packet), where cells per packet is conputed as in
note 1.

3. The following cell rates were used: DS-1 = 3622 cps (using ATM TC)
El = 4681 cps 25.6 Md/s = 60377 cps E3 = 80000 cps (using ATM TC)
DS-3 = 104266 cps (using ATM TC) OC-3c = 353207 cps OC-12c = 1412828
cps

Appendi x C. PDU s

TCP/ 1 P over ATM Exanple 1

LLC DSAP OxAA ( SNAP- SAP)
SSAP OxAA ( SNAP- SAP)
Control 0x03 (Unnunbered | nfornation)
SNAP: QU 0x00-00-00 (Ethertype)
PI D 0x0800 (Internet Protocol)
| P Version = 4

Header length = 20
Type of service =0
000. .... Precedence = Routine(0)
...0 .... Delay = Nornal (0)
. 0... Throughput = Nornmal (0)
... .0.. Reliability = Normal (0)
Packet length = 40

Id =0
Fragnentation I nfo = 0x0000
.0.. .... ... .... Don't Fragment Bit = FALSE
0 .... Mre Fragnments Bit = FALSE

...0 0000 0000 0000 Fragnent offset =0
Time to live = 255
Protocol = TCP (6)
Header checksum = F9CF
Source address = 15.19.209. 236
Destination address = 15.19. 209. 237
TCP: Source port = sntp (25)
Destination port = sntp (25)
Sequence nunmber = 1
Ack nunber = 0
Data offset = 20
Fl ags = 0x02
..0. .... URGENT Flag = FALSE
.0 .... ACK Flag = FALSE
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0... PUSH Fl ag = FALSE

.0.. RST Flag = FALSE
.1. SYN Flag = TRUE
.0 FIN Fl ag = FALSE

Wndow = 0
Checksum = EDAF
Ur gent pointer = 00000000

TCP/ I P over ATM Exanpl e 2.

LLC DSAP OxAA ( SNAP- SAP)
SSAP OxAA ( SNAP- SAP)
Control 0x03 (Unnunbered I nfornmation)
SNAP: QU 0x00-00-00 (Ethertype)
PI D 0x0800 (I nternet Protocol)
| P Version = 4

Header length = 20
Type of service =0
000. .... Precedence = Routine(0)
...0 .... Delay = Nornmal (0)
. 0... Throughput = Normal (0)
... .0.. Reliability = Normal (0)
Packet length = 40

Id =0
Fragnentation I nfo = 0x0000
.0.. .... ... .... Don't Fragnent Bit = FALSE
. 0. .... Mre Fragments Bit = FALSE

.0 0000 0000 0000 Fragnent offset =0

Tine to live = 255

Protocol = TCP (6)

Header checksum = F9CF

Source address = 15.19. 209. 236

Destination address = 15.19. 209. 237
TCP: Source port = ftp-data (20)

Destination port = 2000

Sequence number =1

Ack nunber = 0

Data offset = 20

Fl ags = 0x02

.0. .... URGENT Flag = FALSE
.0 .... ACK Flag = FALSE
. 0... PUSH Fl ag = FALSE
.0.. RST Flag = FALSE
.1. SYN Flag = TRUE
. .0 FIN Flag = FALSE
Wndow = 0

Checksum = E5FD
Urgent pointer = 00000000
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UDP/ | P over ATM Exanpl e.

LLC DSAP OxAA ( SNAP- SAP)

SSAP OxAA ( SNAP- SAP)

Cont r ol 0x03 (Unnunbered I nfornation)
SNAP:; Ul 0x00- 00-00 (Ethertype)

PI D 0x0800 (Internet Protocol)
| P: Version = 4

Header length = 20
Type of service =0
000. .... Precedence = Routine(0)
.0 .... Delay = Normal (0)
. 0... Throughput = Normal (0)
... .0.. Reliability = Normal (0)
Packet length = 28

Id =0
Fragnmentation I nfo = 0x0000
.0.. .... ... .... Don't Fragnent Bit = FALSE
..0. .... .... .... Mre Fragnents Bit = FALSE
...0 0000 0000 0000 Fragment offset =0
Time to live = 255
Protocol = 1CW (1)
Header checksum = FOEQ
Source address = 15.19.209. 236
Destination address = 15.19. 209. 237
| CVP; Type = Echo request (8)
Code = 0
Checksum = F7FF
Identifier = 0 (0x0)
Sequence Number = 0 (0xO0)
RI P Routing Update over ATM
- - DATAGRAM HEADER
of fset data (hex) description
00 FF FF FF FF FF FF dest MAC address is broadcast
06 XX XX XX XX XX XX source hardware address
12 08 00 type
-- | P HEADER
14 45 | P version - 4, header length (4
byte units) - 5
15 00 service field
16 00 EE total length
18 00 00 I D
20 40 00 flags (3 bits) 4 (do not
fragment),

fragment offset-0
22 0A TTL
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23
24
26
30
33

34
36

40

-- RP
42
43
44

-- net
46
48
50
53
54
58
62

-- het

-- net

-- net
106
108

Dunn & Martin
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11 protocol - 17 (UDP)
4 8D header checksum

XX XX XX XX source | P address
XX XX XX destination | P address
FF host part = FF for broadcast
HEADER

02 08 source port 208 = RIP
02 08 destination port 208 = RIP
00 DA UDP nessage | ength
00 00 UDP checksum
packet

02 command = response
01 version = 1

00 00 0

1

00 02 famly = IP

00 00 0

XX XX XX net 1 | P address

00 net not node

00 00 00 00 0

00 00 00 00 0

00 00 00 07 netric 7

2

00 02 famly = IP

00 00 0

XX XX XX net 2 | P address

00 net not node

00 00 00 00 0

00 00 00 00 0

00 00 00 07 nmetric 7

3

00 02 famly = IP

00 00 0

XX XX XX net 3 | P address

00 net not node

00 00 00 00 0

00 00 00 00 0

00 00 00 07 netric 7

4

00 02 famly = IP

00 00 0
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110 XX XX XX
113 00

114 00 00 00 00
118 00 00 00 00
122 00 00 00 07
-- net 5

126 00 02

128 00 00

130 00

133 00

134 00 00 00 00
138 00 00 00 00
142 00 00 00 07
-- net 6

146 00 02

148 00 00

150 XX XX XX
153 00

154 00 00 00 00
158 00 00 00 00
162 00 00 00 07

UNI
reject the call.

Pr ot ocol Di scrim nator
Call Reference Length
Call Reference Flag
Cal | Reference Val ue

Message Type

Ext

Action | ndi cator
Message Length

I nformati on El enent
Ext

Codi ng St andard
Action | ndicator

| E Length

Cell Rate Subfield ID
Forward Peak Cell Rate
Cell Rate Subfield ID
Backward Peak Cell Rate
Cell Rate Subfield ID
Information El enment | D
Ext

Codi ng Standard

ID

Dunn & Martin

3.1 Signaling Setup Message Exanpl e.

Met hodol ogy for ATM Benchmar ki ng

net 4 | P address
net not node

0

0

nmetric 7

famly = IP

0

net 5 | P address
net not node

0

0

metric 7

famly = IP

0

net 6 | P address
net not node

0

0

nmetric 7

Q 93B UNI call
3

orig

0

SETUP

| ast octet

cl ear cal

50

ATM Traffic Descriptor

| ast octet

| TU-T standard
clear cal

9

PCR wi | |

control

June 2001

not allow CAC to

forward peak CR(CLP=0+1)

1

backward peak CR(CLP=0+1)

1

best effort indicator

Br oadband Bearer Capability

| ast octet
| TU-T standard

I nf or mat i ona

[ Page 120]



RFC 3116

Dunn & Martin

Action | ndicator

| E Length

Ext

Bearer C ass

Ext

Qi pping Susceptibility
User
Information El ement | D
Ext

Codi ng St andard

Action | ndicator

| E Length

Ext

Addr essi ng/ Nunbering Pl an

| SO NSAP Address Cctets
Information El enment | D
Ext

Codi ng Standard

Action | ndicator

| E Length

QS d ass Forward

QS d ass Backward

UNI 3.1 Signaling Setup Message Reject Exanple.

CAC to reject the call.
Prot ocol Discrininator
Call Reference Length
Call Reference Flag

Cal | Reference Val ue
Message Type

Ext

Action | ndicator
Message Length
Information El ement | D
Ext

Codi ng St andard

Action | ndicator

| E Length

Cell Rate Subfield ID
Forward Peak Cell Rate
Cell Rate Subfield ID
Backward Peak Cell Rate
Information El ement | D
Ext

Codi ng St andard

Fl ag

Action | ndicator

Met hodol ogy for ATM Benchmar ki ng

Pl ane Connection CFG

I nf or mat i onal

June 2001

cl ear call
2

| ast octet
BCOB- X

| ast octet
not susceptible to clipping

poi nt -t o- poi nt

Call ed Party Nunber

| ast octet

| TU-T standard

clear call

21

| ast octet

| SO NSAP addr essi ng
39000000000000000000000000111111112111100
Quality of Service Paraneter

| ast octet

| TU-T standard
cl ear call

2

QS class 0 -
QS class 0 -

unspeci fi ed
unspeci fi ed

PCR will allow

Q93B UNI call control

3

orig

0

SETUP

| ast octet

cl ear call

50

ATM Traffic Descriptor

| ast octet

| TU-T standard

clear call

8

forward peak CR(CLP=0+1)
300000

backward peak CR(CLP=0+1)
300000

Br oadband Bearer Capability
| ast octet

| TU-T standard

not significant

cl ear call
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| E Length

Ext

Bearer d ass

Ext

Traffic Type

Ti m ng Requirenents

Ext

d i pping Susceptibility
User
I nformati on El enent
Ext

Codi ng Standard
Action | ndicator

| E Length

Ext

I D

Addr essi ng/ Numberi ng Pl an

| SO NSAP Address Cctets
Information Elenent ID
Ext

Codi ng St andard

Action | ndicator

| E Length

QS d ass Forward

QS d ass Backward

UNI 3.1 Signaling Rel ease Message,
call clearing.

Prot ocol Discrimnator

Call Reference Length

Call Reference Flag

Call Reference Val ue

Message Type

Ext

Action | ndicator
Message Length

I nformati on El enent
Ext

Codi ng St andard
Action | ndi cator
| E Length

Ext

Locati on

Ext

Cause Val ue

ID

PNNI
by the far end SUT.

Dunn & Martin
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Pl ane Connecti on CFG

Si gnal i ng Setup Message,

I nf or mat i onal

June 2001

3

anot her octet

BCOB- X

| ast octet

constant bit rate

end-to-end tinmng required

| ast octet

not susceptible to clipping
poi nt -t o- poi nt

Call ed Party Number

| ast octet

| TU-T standard

cl ear call

21

| ast octet

| SO NSAP addr essi ng
39000000000000000000000000111111112111100
Quality of Service Paraneter

| ast octet

| TU-T standard

cl ear call

2

QS class 0 - unspecified
QS class 0 - unspecified

speci fying a cause code of nornal

Q93B UNI call control
3

orig

0

RELEASE

| ast octet

clear call

6

Cause

| ast octet

| TU-T standard

clear call
2

| ast oct et
user

| ast octet
NE: nor nal

call clearing

specifying a DTL which is not bl ocked
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Prot ocol Discrimnator
Call Reference Length
Call Reference Flag
Message Type

Ext

Pass Al ong Request
Action | ndicator
Message Length

Information El emrent | D
Ext

Codi ng St andard

Pass Al ong Request
Action | ndicator

| E Length

Information El emrent | D
Ext

Codi ng St andard

Pass Al ong Request
Action | ndicator

| E Length

Ext

Bearer d ass

Ext

ATM Transfer Capability
Ext

d i pping Susceptibility
User
I nformati on El enent
Ext

Codi ng Standard
Pass Al ong Request
Action | ndicator

| E Length

Ext

Type of Nunber

I D

Addr essi ng/ Nunmber i ng Plan;

ATM Endsyst em Addr ess Cct

Information Element ID
Ext

Codi ng St andard

Pass Al ong Request

Action | ndicator

| E Length

Current Transit Pointer
Logi cal Node/ Port | ndicat
Logi cal Node Identifier

Dunn & Martin

Pl ane Connection cfg
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PNNI
3
from
SETUP
| ast octet

no pass al ong request

cl ear cal

56

ATM Traffic Descriptor

| ast octet

| TUT standardi zed

no pass al ong request

cl ear cal

0

Br oadband Bearer Capability

| ast octet

| TUT standardi zed

no pass al ong request

cl ear cal

3

anot her octet

BCOB- X

| ast octet

reserved for bwd conpatibility
| ast octet

not susceptible to clipping
poi nt -t o- poi nt

Call ed Party Number

| ast octet

I TU-T standardi zed

no pass al ong request

cl ear cal

8

| ast octet

unknown

ATM endsyst em addr ess
11111111111101

Desi gnated Transit List

| ast octet

ATM Forum specific

no pass al ong request

cl ear cal

29

0
Logi cal

signal ling

Node/ Port | ndi cator

June 2001

3900000000000000000000000011111111111100

I nf or mat i ona
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PNNI  Signaling Setup Message Reject,
bl ocked by the far end SUT.

specifying a DTL which is

Pr ot ocol

Di scrim nat or
Call Reference Length
Call Reference Flag
Call Reference Val ue

Message Type

Ext

Pass Al ong Request
Action | ndicator
Message Length

Informati on El enent ID
Ext

Codi ng St andard

Pass Al ong Request
Action | ndicator

| E Length

Informati on El enent ID
Ext

Codi ng St andard

Pass Al ong Request
Action | ndicator

| E Length

Bearer d ass

Ext :
ATM Transfer Capability :
Ext :
Qi pping Susceptibility :
User
I nformati on El enent
Ext

Codi ng St andard
Pass Al ong Request

ID

Action | ndicator
| E Length :
Ext :

Addr essi ng/ Nunbering Plan :

ATM Endsyst em Addr ess Cct

Information El enent |ID
Ext

Codi ng St andard

Pass Al ong Request

Action | ndicator

| E Length

Current Transit Pointer
Logi cal Node/ Port I ndicat
Logi cal Node Identifier

Dunn & Martin

Pl ane Connection cfg :

PNNI
3
from
0
SETUP
| ast octet

no pass al ong request

clear call

56

ATM Traffic Descriptor

| ast octet

| TU-T standardi zed

no pass al ong request

clear call

0

Br oadband Bearer Capability

| ast octet

| TU-T standardi zed

no pass al ong request

clear call

3

BCOB- X

| ast octet

reserved for bwd conpatibility
| ast octet

not susceptible to clipping
poi nt -t o- poi nt

Call ed Party Nunber

| ast octet

| TU-T standardi zed

no pass al ong request

clear call

8

| ast octet

. ATM endsyst em addr ess
111111211112101

Desi gnated Transit List

| ast octet

ATM Forum specific

no pass al ong request

clear call

29

0
Logi cal

signal ling

Node/ Port | ndi cator

3900000000000000000000000011111111111100

I nf or mat i onal
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PNNI Far End Request Message.

Header: Packet Type 5 (PTSE REQUEST)
Packet Length 40
Pr ot ocol Version 1

Newest Version Supported 1

A dest Version Supported 0

Reserved 0

I G I nformati on Group Type 513 (Requested PTSE Header)

Informati on Group Length 32

Originating Node ID

00013900- 00000000- 00000000- 00000011-11111111-1100

PTSE Request Count 1

PTSE Identifier 0

PNNI PTSE, specifying a routing topol ogy.

Header: Packet Type 4 ( DATABASE SUMVARY)
Packet Length 76
Pr ot ocol Version
Newest Version Supported
A dest Version Supported
Reserved
Initialize (1)Bit

RPOoOORE

(during init. of DB syn
process)

More (MBIt 1 (PTSEs to summari ze)
Master (MB)Bit 1 (bot h nodes)
Reserved 0
Reserved 0
DS Sequence Nunber 0
I G I nformati on Group Type 512 (Nodal PTSE Summari es)

I nformati on Group Length 60

Oiginating Node ID
00013900- 00000000- 00000000- 00000011-111111211-1100

Originating Node’s Peer G oup 00000000- 00000000- 00000000-

0001

Reserved

PTSE Summary Count

PTSE Type

Reserved

PTSE Identifier

PTSE Sequence Nunber

PTSE Checksum

PTSE Remai ni ng Lifetine

[cNeolololoNaol e}
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PNNI PTSE Update, specifying a change in the routing topol ogy.

Header: Packet Type 2 (PTSP)
Packet Length
Pr ot ocol Version
Newest Version Supported
A dest Version Supported
Reserved
Oiginating Node ID

00013900- 00000000- 00000000- 00000011-111111211-1100

Originating Node’s Peer G oup 00000000- 00000000- 00000000-

©
[oNeN i e

0001
I G I nformati on Group Type 64 (PTSE)
I nformati on Group Length 52
PTSE Type 0
Reserved 0
PTSE Identifier 0
PTSE Sequence Nunber 0
PTSE Checksum 42252
PTSE Rermi ning Lifetime 3600
I G I nformati on Group Type 224 (I nternal Reachable ATM
Addr esses)
I nformati on Group Length 32
VP Capability Flag 1 (VPCs supported)
Reserved 0
Reserved 0
Port ID 0
Scope of Adverti senent 96

Address Information Length 14
Address I nformati on Count 1
Prefix Length 13
Reachabl e Address Prefix 39000000- 00000000- 00000000- 01
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2001). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation may be prepared, copied, published
and distributed, in whole or in part, w thout restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages other than
Engl i sh.

The linited perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.
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