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Abstract

Thi s docunent di scusses and defines a nunber of tests that may be
used to describe the perfornmance characteristics of ATM (Asynchronous
Transfer Mde) based switching devices. In addition to defining the
tests this docunent al so describes specific formats for reporting the
results of the tests.

This nenp is a product of the Benchmarking Methodol ogy Wrking G oup
(BMAG) of the Internet Engineering Task Force (IETF).
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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 nethods defined in this meno are based on RFC 2544 "Benchmar ki ng
Met hodol ogy for Network Interconnect Devices".

The document " Term nol ogy for ATM Benchmarki ng" (RFC 2761), defines
many of the ternms that are used in this docunment. The term nol ogy

docunent shoul d be consulted before attenpting to nake use of this

docunent .

The BMAG produces two nmjor classes of docunents: Benchmarki ng

Ter mi nol ogy docunments and Benchmar ki ng Met hodol ogy docunents. The
Term nol ogy docunents present the benchmarks and other related terns.
The Met hodol ogy docunents define the procedures required to coll ect
the benchmarks cited in the correspondi ng Term nol ogy docunents.
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2. Background
2.1. Test Device Requirenents

This docunent is based on the requirenent that a test device is
avail 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
transnitting and receiving port for the interface type under test.
The test device nmust be configured to transmt test PDUs and to

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

2.2. Systens Under Test (SUTs)

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 sone tinme to
performall of the reconmended tests under all of the recomended
condi ti ons.

2.3. Test Result Eval uation

Performing 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 tinme
required by a switch to provide ILM services will not be a pertinent
nmeasurenent in a network that does not use the ILM protocol, such as
an ATM WAN. Evaluating data relevant to a particular network
installation rmay require considerabl e experience, which may not be
readily available. Finally, test selection and eval uati on of test
results nust 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. Requirements

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

*  "MJST" This word, or the words "REQU RED' and "SHALL" nean t hat
the itemis an absolute requirement of the specification

*  "SHOULD' This word or the adjective "RECOMVENDED' neans that there
may exist valid reasons in particular circunstances to ignhore this
item but the full inplications should be understood and the case
carefully wei ghed before choosing a different course.
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*  "MAY" This word or the adjective "OPTIONAL" neans that this item
is truly optional. One vendor may choose to include the item
because a particular narketplace requires it or because it
enhances the product, for exanple; another vendor nmay onit the
sanme item

An inmplenmentation is not conpliant if it fails to satisfy one or nore
of the MUST requirenments for the protocols it inplenments. An

i npl ementation that satisfies all the MUST and all the SHOULD
requirements for its protocols is said to be "unconditionally
conpliant”; one that satisfies all the MJST requirenments but not al
the SHOULD requirenents for its protocols is said to be
"conditionally compliant”.

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 transmt port
(labeled Tx) is connected to the SUT receive port (Ilabeled Rx).
The SUTs transnit port is connected to the test device receive
port (see Figure 1). 1In this configuration, the test device can
verify that all transm tted 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 transmt port is connected to the
test devices second receive port (see Figure 2). In this
configuration, the test device can deternine 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
transmt port is connected to the test devices first receive port.
The test devices second transnit port is connected to the SUT2
receive port. The SUT2 transmit port is connected to the test
devi ces second receive port (see Figure 3). In this
configuration, the test device can determne if all of the packets
transnmtted by SUT1 were correctly acknow edged by SUT2. Note
that this configuration does not verify internal system functions,
but verifies one port on each SUT

NS + NS + NS +

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

| SUT1 RX|<---------- | T™x  Test RX|<---------- | T SuUT2

I I I Device | I I

NS + NS + NS +
Figure 3

2.6. SUT Configuration

The SUT MJST be configured as described in the SUT users guide.
Specifically, it is expected that all of the supported protocols will
be configured and enabled. It is expected that all of the tests will
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 normal ly recommended routing update intervals and
keep alive frequency. The specific version of the software and the
exact SUT configuration, including what functions are disabl ed and
used during the tests MJST be included as part of the report of the
results.
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2.7. Frane formats

The fornmats of the test IP PDUs to use for TCP/IP and UPC/ I P over ATM
are shown in Appendix C. Test Frane Formats. Note that these |IP 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 conbi nation. These IP PDUs will be used as a tenplate
for testing other protocol/media conbinations. The specific fornmats
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'l of the described tests SHOULD be perforned using a nunber of IP
PDU si zes. Specifically, the sizes SHOULD i ncl ude the maxi mum and
m nimum | egitimate sizes for the protocol under test on the nedia
under test and enough sizes in between to be able to get a full
characterization of the SUT performance. Except where noted, at

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

Theoretically the m ni mrum size UDP Echo request | P PDU woul d consi st
of an I P header (minimmlength 20 octets), a UDP header (8 octets),
AALS trailer (8 octets) and an LLC/ SNAP code point header (8 octets);

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

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

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

whi ch are easy to understand and renenber. In addition, many of the
sane | P PDU sizes are specified on each of the nedia types to all ow
for easy performance conpari sons.

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

The | P PDU sizes that will be used are:

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

The mninmum size |P PDU for UDP on ATMis 44 octets, the mninmum size

of 44 is recommended to allow direct conparison to token ring
performance. The | P PDU size of 4472 is recomended instead of the
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t heoretical FDDI maxinmum size of 4500 octets in order to pernit the
same type of conparison. 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 ni num
| P PDU size is 28 octets.

2.9. Verifying received | P PDUs

The test equi pmrent 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 | P PDUs SHOULD NOT be included in the count
of received IP PDUs. In any case, the test equi pment SHOULD verify
the length of the received |IP PDUs and check that they match the
expected | engt h.

Preferably, the test equi prent SHOULD i ncl ude sequence nunbers in the
transmtted IP 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 |IP PDUs that
were received out of order, the nunber of duplicate |IP PDUs received
and the nunber of gaps in the received I P PDU nunberi ng sequence.
This functionality is required for some of the described tests.

2.10. Modifiers

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

equi pnent is able to generate. The suite of tests SHOULD be run
first without any nodifying conditions, then repeated under each of
the nodifying 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 nmanagenent queries) wll
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 networ ks now make use of ILM, signaling and OAM In
many environments, there can be a nunber of managenent stations
sending queries to the sane SUT at the sane tine.

Managenent queries MJST be made in accordance with the applicable
specification, e.g., ILM sysUpTi ne get Next requests will be made in
accordance with ILM 4.0. The response to the query MJST be verified
by the test equipnent. Note that, for each nanagenent protocol in
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use, this requires that the test equipnent inplenent the associated
protocol state machine. One exanple of the specific query |IP PDU
(1CwP) that should be used is shown in Appendi x 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 PNNI is
configured on the SUT, one routing update MJST be transnmitted 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
routi ng 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 |IP 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 npl 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 perfornmed. This filter SHOULD permt the forwarding of the
test data stream This filter SHOULD be of the formas described in
the SUT Users CGui de.

The SUT SHOULD be then reconfigured to inplenment 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
mean to ensure that in the second case, 25 conditions nust be checked
before the data IP over ATM PDUs will match the conditions that
permt 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
effect 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
Network Prefix] 00 00 00 00 00 01 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 followi 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'l previous filter conditions should be cleared fromthe sw tch
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 inpact on perfornmance than will some form of hash
codi ng.

Dunn & Martin | nf or mat i onal [ Page 11]



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

2.12. Protocol addresses

It is easier to inplenment these tests using a single |ogical stream
of data, with one source ATM address and one destinati on ATM address,
and for sonme conditions like the filters described above, a practical
requirenment. Networks in the real world are not limted 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 uniformy
di stributed over a range of 256 seven octet user parts. 1In the case
of testing nmultiple interconnected switches, the addresses SHOULD be
random and uniformy distributed over the 256 network prefixes, each
of which shoul d 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 MJUST be acconplished as described in RFC 2225.

2.13. Route Set Up

It is not reasonable that all of the routing information 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 MJST include all of the ATM addresses that will 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 format
and repetition interval of the update IP PDUs is given in Appendi x B
(interval and size) and Appendix C (format).

2.14. Bidirectional traffic

Bi directional performance tests SHOULD be run with the sane data rate
being offered 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 transmt port on the SUT. |If the interna
design of the SUT has nmultiple distinct pathways, for exanple,
multiple interface cards each with multiple network ports, then al
possi bl e pernutati ons of pathways SHOULD be tested separately. If
multiple interconnected switches are tested, the test MJST specify
routes, which allow only one path between source and destination ATM
addr esses.
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2.16. Multi-port

Many switch products provide several network ports on the same

i nterface nodule. Each port on an interface nodul e SHOULD be
stinmulated in an identical manner. Specifically, half of the ports
on each nodul e SHOULD be receive ports and hal f SHOULD be transnit
ports. For example 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 transnmit ports. Each receive port MJST be offered
the sanme 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 follow ng 6 port SUT:

streamsent to Rx A
IPPDUto Tx X, IPPDUto Tx Y, IP PDUto 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, IP PDUto Tx Z
Not e: Each stream contains the sanme sequence of |P destination
addresses; therefore, each transmit port will receive 3 | P PDUs
si mul taneously. This procedure ensures that the SUT will have to

process nultiple IP PDUs addressed to the sane transmt port
si mul t aneousl y.

The same configuration MAY be used to performa bi-directional
multi-streamtest. |In this case all of the ports are considered both
receive and transmit ports. Each data stream MJUST 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 approxi nate the conditions on the
network in which the SUT woul d be used.

2.18. Multiple I P PDU sizes

Thi s docunent does not address the issue of testing the effects of a
nm 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 docunment. The distribution
MAY approxi mate the conditions on the network in which the SUT woul d
be used.

2.19. Testing beyond a single SUT

In the performance testing of a single SUT, the paradi gmcan be
descri bed as applying sone 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 honbgeneous
(e.g., 64-byte IP, AALS5 PDUs into the SUT; 64 byte IP, AAL5 PDUs
out).

By extending the single SUT test nodel, reasonabl e benchmarks
regarding multiple SUTs or heterogeneous environnments 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
the benchmarking of a variety of device/ medial/service/protoco

conbi nations. For exanple, a configuration for a LAN-to-WAN-t 0- LAN
test night be:

(1) ATMUNI -> SUT 1 -> BISUP -> SUT 2 -> ATM UN
O an extended LAN configuration m ght be:

(2) ATMUNI -> SUT 1 -> PNNI Network -> SUT 2 -> ATM UNI
In both exanples 1 and 2, end-to-end benchmarks of each system coul d
be enpirically ascertained. O her behavior nmay be characterized
through the use of internediate devices. |In exanple 2, the

configuration nay be used to give an indication of the effect of PNN
routing on | P throughput.
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Because nmultiple SUTs are treated as a single system there are
limtations to this nmethodol ogy. For instance, this nethodol ogy may
yield an aggregate benchmark for a tested system That benchmark

al one, however, nmay not necessarily reflect asymmetries in behavior
bet ween the SUTs, |atencies introduced by other apparatus (e.g.,
CSUs/ DSUs, switches), etc.

Further, care nust be used when conparing benchnarks of different
systens by ensuring that the SUTs’ features and configuration of the
tested systens have the appropriate common denom nators to all ow
compari son.

2.20. Maximum | P PDU rate

The maxi mum I P PDU rates that should be used when testing LAN
connections SHOULD be the listed theoretical maximumrate for the I P
PDU si ze on the nedi a.

The maxi mum | P PDU rate that shoul d be used when testing WAN
connections SHOULD be greater than the listed theoretical maximm
rate for the I P 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 performance under steady state

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

Sone 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 Time (VBR-nrt) Best Effort
[AF-TM4.1]. The IP PDUs within a burst are transmitted with the
mnimum legitimate inter-1P PDU gap.

The objective of the test is to deternine the mininmminterva

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 |P 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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2.22. Trial description

2.

A particular test consists of nultiple trials. Each trial returns
one piece of information, for exanple the |l oss 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
routi ng has settled.

b) Send an ATM ARP PDU to determ ne 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 Franme Formats docunent and
MUST be in accordance with RFC 2225.

c) Stimulate 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 restabili ze.

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 prent
under varying traffic |loads. The choice of test duration nust be a
conproni se between this objective and keeping the duration of the
benchmarki ng test suite within reasonabl e bounds. The SUT SHOULD be
stimulated for at least 60 seconds. |If this tinme period results in a
hi gh variance in the test results, the SUT SHOULD be stinul ated for
at | east 300 seconds.

2.24. Address resol ution

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

2.25. Synchroni zed Payload Bit Pattern.

Sonme neasurements assunme that both the transmitter and receiver

payl oad information is synchronized. Synchronization MJST be

achi eved by supplying a known bit pattern to both the transmtter and
receiver. This bit pattern MJST be one of the follow ng: PRBS-15,
PRBS- 23, OxFF00, or OxAA55.
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2.26. Burst Traffic Descriptors.

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

1) PCR=100% al |l otted line rate, SCR=50% allotted |line rate, and MBS=8192
2) PCR=100% al lotted line rate, SCR=50% allotted Iine rate, and MBS=4096
3) PCR=90% al lotted line rate, SCR=50% allotted |line rate, and MBS=8192
4) PCR=90% allotted line rate, SCR=50% allotted Iine rate, and MBS=4096
5) PCR=90% al lotted line rate, SCR=45% allotted |line rate, and MBS=8192
6) PCR=90% al lotted line rate, SCR=45% allotted |line rate, and MBS=4096
7) PCR=80% allotted line rate, SCR=40% allotted |ine rate, and MBS=65536
8) PCR=80% allotted line rate, SCR=40% allotted |line rate, and MBS=32768

The allotted line rate refers to the total available line rate
di vided by the nunber of VCCs in use.

3. Performance Metrics

3. 1. Physical Layer-SONET

3.1.1. Pointer Myvenents

3.1.1.1. Pointer Mvenent Propagati on.

bj ective: To determine that the SUT does not propagate pointer
novenents 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
configurati on.

2) Send a specific nunber of I P 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 payl oad SHOULD
contain valid IP PDUs. The IP 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 transmtted by the SUT to verify
connectivity and load. |[|f 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.

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

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

I nj ect one backward payl oad poi nter nmovenent 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 Fornat:

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

poi nter novenents per second. The col ums 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 particular
condi ti on 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 device.
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3.1.1.2. Cell Loss due to Pointer Myvenent.

bj ective: To deternmine if the SUT will drop cells due to pointer
novenents as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng".

Procedur 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 payl oad SHOULD
contain valid IP PDUs. The |IP PDUs MJUST 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 |lower the test device
traffic rate until the counts are the sane.

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

5) Inject one forward payl oad pointer novement every 1 second.
Verify that the SUT does not drop any cells.

6) Discontinue the payl oad poi nter novenent.

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

8) Discontinue the payl oad poi nter novenent.

9) Inject one backward payl oad pointer novenent. Verify that the
SUT does not drop any cells.

10) Inject one backward payl oad poi nter novenent every 1 second.
Verify that the SUT does not drop any cells.

11) Discontinue the payl oad pointer novenent.

12) Inject five backward payl oad pointer novenments every 1 second.
Verify that the SUT does not drop any cells.

13) Discontinue the payl oad poi nter novenent.
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Reporting Fornat:

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

| oss and nunber of cells lost. The elenments 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 integers.

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

3.1.1.3. I P Packet Loss due to Pointer Mpvenent.
bj ective: To deternmine if the SUT will drop |IP packets due to
poi nter novenments 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 nunmber of |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 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 |lower the test device
traffic rate until the counts are the sane.

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

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

6) Discontinue the payl oad poi nter novenent.

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

8) Discontinue the payl oad poi nter novenent.
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9)

10)

11)

12)

13)

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

I nj ect one backward payl oad pointer novenent 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 Fornat:

3.1. 2.
3.1. 2.

j

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 novenment, one pointer novenent per second,
and five pointer novenments per second. The colums SHOULD be

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

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

Transport Overhead (TCOH) Error Count
1. TOH Error Propagation

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

defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedur e:

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

2) Send a specific nunber of I P 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 payl oad SHOULD
contain valid IP PDUs. The IP 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
same on the SUT, continue the test, else |lower 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 Franeword.
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 Franeword error.

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

i ndi cates Loss of Frame.

Di sconti nue the Franeword error.

Reporting Fornat:

The results of the TOH error propagation test SHOULD be reported
inaformof 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 el enents 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 MJST 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.

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

Procedur e:

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

2) Send a specific nunmber 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 payl oad 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
same on the SUT, continue the test; else |lower 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 Franeword.
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 IP PDUs. Verify that the SUT
does drop cells.

Di sconti nue the Franeword error.

Reporting Fornat:

The results of the Cell Loss 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
IP PDUs. The colums SHOULD be | abeled 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 elenents of colum 2 SHOULD be non-negative

i nt egers.

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

3.1.2.3. | P Packet Loss due to TCH Error.

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

Procedur e:

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

2) Send a specific nunmber of |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 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 |lower 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 Franeword.
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 IP PDUs. Verify that the SUT
does drop packets.

Di sconti nue the Franeword error.

Reporting Fornat:

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 elenments 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 nt egers.

The table MJST 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. PCH Error Propagation

oj ective: To determ ne that the SUT does not propagate POH errors 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 uni-directional
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 payl oad SHOULD
contain valid IP PDUs. The IP PDUs MJST be encapsul ated in AALS.
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3)

4)

5)

6)

Count the IP PDUs that are transmtted by the SUT to verify
connectivity and load. |[|f 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.

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 POH error.

Reporting Fornat:

The results of the POH error propagation test SHOULD be reported
inaformof a table. The rows SHOULD be | abel ed single error
and one error per second. The colunmms 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
condition 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 PCH Error

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

Procedur e:

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

2) Send a specific nunmber 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 payl oad 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 |lower 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.

Di 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 particular
condi ti on 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 deternmine if the SUT will drop |IP packets due to POH
errors as defined in RFC 2761 "Term nol ogy for ATM Benchmar ki ng"

Procedur e:

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

2) Send a specific nunmber of | 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 transmtted by the SUT to verify
connectivity and load. |[|f 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.

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 False, indicating whether the particular
condi ti on was observed for each test. The elenents of colum 2
SHOULD be non-negative integers.

The table MJST 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 conmon cl ock signal (mininmmof 100
hz or 10 ns resolution) to both the transmtter and receiver. The
maxi mum ti mestanp val ues MJST be recorded to ensure synchronization
in the case of counter rollover. The cell delay neasurenents SHOULD
utilize the O 191 cell (ITUT-0O 191) encapsulated in a valid IP
packet. If the O 191 cell is not available, a test cell encapsul ated
in avalid I P packet MAY be used. The test cell MJST contain a
transmt tinmestanp which can be correlated with a receive tinestanp.
A description of the test cell MJST be included in the test results.
The description MIUST 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/ One VCC

oj 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-directional
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 tinestanps 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
i n AALS.

4) Count the | P packets that are transnitted 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 |lower the test device
traffic rate until the counts are the sane.

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

Reporting Fornat:

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

The text results SHOULD di splay the nunerical values of the CDV
The val ues given SHOULD include: tinme period of test in s, test
VPl /VClI val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, maxinmm
and mnimum 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-
coordinate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell delay in us. The integration time per point MJST be
i ndi cat ed.

The histogramresults SHOULD di spl ay the peak-to-peak cell del ay.
The x-coordi nate SHOULD be the cell 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 also 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/VClI values MJST be indicated. The
bearer class of the created VCC MJST al so be i ndi cat ed.

3.2.1.3. Two-point CDV/ Steady Load/ Twel ve VCCs
oj 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".
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Pr ocedur e:

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

2) 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, VBR
or UBR connection. The VPI/VCls MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [O,16]).

3) Send a specific nunber of |P packets containing tinestanps 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 I P packets that are transnitted 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 tinmestanps at the transnitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

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 nunerical val ues of the CDV
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl val ues, total nunber of cells transnitted and received on
each VCC during the test in positive integers, maxi mum and ni 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 tinme in either seconds, mnutes
or days depending on the total length of the test. The x-
coordinate tinme SHOULD be configurable. The y-coordi nate SHOULD
be the cell 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.
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The hi stogranms SHOULD di spl ay the peak-to-peak cell delay. There
wi Il 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 also 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/VClI values MJST be indicated. The
bearer class of the created VCC MJST al so be indi cat ed.

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

oj 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 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 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 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], [O,16]).

Send a specific nunmber 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.

Count the I P packets that are transmtted 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 transmitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

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 nunerical val ues of the CDV
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl val ues, total nunber of cells transnitted and received on
each VCC during the test in positive integers, maxi mum and ni 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 indicated on
each graph. The x-coordinate SHOULD be the test run tine in

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

i ndi cated and | abel ed 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 Il 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 also 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/VClI values MJST be indicated. The
bearer class of the created VCC MJST al so be indicat ed.

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

oj 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".

Procedur e:

1) Set up the SUT and test device using the bi-directional
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/VClI MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [O,16]).

3) Send a specific nunber of |P packets containing tinestanps 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
i n AALS.
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4) Count the | P packets that are transnitted by the SUT to verify
connectivity and load. |[|f 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 tinmestanps at the transnitter and receiver
ends of the test device.

Reporting Fornat:

The results of the Two-point CDV/Bursty VBR Load/ One 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: tinme period of test in s, test
VPl /VClI val ue, total nunber of cells transmtted and received on
the given VPI/VCl during the test in positive integers, maxinmm
and minimum 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-
coordinate time SHOULD be configurable. The y-coordinate SHOULD
be the cell delay in us. The integration time per point MJST be
i ndi cat ed.

The histogramresults SHOULD di spl ay the peak-to-peak cell del ay.
The x-coordi nate SHOULD be the cell 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 also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.1.6. Two-point CDV/Bursty VBR Load/ Twel ve VCCs
oj 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-directional
configuration
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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]).

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 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 MJST be encapsul at ed
i n AALS.

4) Count the I P packets that are transnitted 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 tinmestanps 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/ Twel ve VCCs test
SHOULD be reported in a formof text, graph, and histograns.

The text results SHOULD di splay the nunerical 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 transnitted and received on
each VCC during the test in positive integers, maxi mum and ni 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 tinme in either seconds, mnutes
or days depending on the total length of the test. The x-
coordinate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell delay for each VCCin nms. 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 spl ay the peak-to-peak cell delay. There
wi Il 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.

Dunn & Martin I nf or mat i onal [ Page 33]



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

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

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

oj 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 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 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 MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJUST not be one of the reserved ATM
signaling channels (e.g., [0,5], [O,16]).

Send a specific nunmber 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 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 transmtted 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 transmitter and receiver
ends of the test device for all VCCs.

Reporting Fornat:

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

The text results SHOULD di splay the nunerical 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 transnitted and received on
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each VCC during the test in positive integers, maxi mum and ni 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 indi cated on
each graph. The x-coordinate SHOULD be the test run tine in

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

i ndi cated and | abel ed 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 Il 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 also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.1.8. Two-point CDVIM xed Load/ Three VCC s

oj 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".

Procedur e:

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

2) Configure the SUT and test device with three VCCs. Each VCC
MJUST be defined as a different Bearer class: one CBR, one UBR and
one VBR. Each VCC SHOULD contain one VPI/VClI. 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 tinestanps

through the SUT via the defined test VCCs. Each generated VCC
stream MUST nmat ch the correspondi ng VCC Bearer class. Al of the
VPI/VCl pairs will generate traffic at the sane traffic rate.

Dunn & Martin I nf or mat i onal [ Page 35]



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

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 | P packets that are transnitted 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 |lower the test device
traffic rate until the counts are the sane.

5) Record the packets tinmestanps 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 values of the CDV
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl value, total nunmber of cells transmitted and received on
the given VPI/VCl during the test in positive integers, maxinmm
and m ni rum 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-
coordinate tinme SHOULD be configurable. The y-coordinate SHOULD
be the cell delay in us. The integration time per point MJST be
i ndi cat ed.

The histogramresults SHOULD di spl ay the peak-to-peak cell del ay.
The x-coordi nate SHOULD be the cell 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 also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.1.9. Two-point CDVIM xed Load/ Twel ve VCCs
oj 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".
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Pr ocedur e:

1) Set up the SUT and test device using the bi-directional
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 contai n one
VPI/VClI. 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 tinestanps
through the SUT via the defined test VCCs. Each generated VCC
stream MUST nmat ch 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 I P packets that are transnitted 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 tinmestanps 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 histograns.

The text results SHOULD di splay the nunerical 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 transnitted and received on
each VCC during the test in positive integers, maxi mum and ni 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 tinme in either seconds, mnutes
or days depending on the total length of the test. The x-
coordinate 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 | abel ed for each VCC. The
integration tine per point MJST be indicated.
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The hi stogranms SHOULD di spl ay the peak-to-peak cell delay. There
wi Il 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 also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

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

oj 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 Benchmar ki ng"

Procedur e:

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

2) Configure the SUT and test device w 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
VPl . 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. |If the maximum nunber of VCC s is not divisible by 3, the
total for each bearer class MJUST be within 3 VCC s of each other
The VPI/VClI MJIST 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
through the SUT via the defined test VCCs. Each generated VCC
stream MUST mat ch 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 I P packets that are transnitted 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 tinmestanps 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 nunerical 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 transnitted and received on
each VCC during the test in positive integers, maxi mum and ni 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 indicated on
each graph. The x-coordinate SHOULD be the test run tine in

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

i ndi cated and | abel ed 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 Il 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 also 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/VClI val ues MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.2. Cell Error Ratio (CER
3.2.2.1. Test Setup

The cell error ratio nmeasurenents assume that both the transnitter
and receiver payload information is synchronized. Synchronization
MJUST be achi eved by supplying a known bit pattern to both the
transmtter and receiver. |If this bit pattern is |onger than the
packet size, the receiver MJST synchronize with the transnmitter
before tests can be run.
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3.2.2.2. CER/ Steady Load/ One VCC

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

Procedur e:

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

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MIJST 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 |P 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
MJST be encapsul ated in AALS.

4) Count the | P packets that are transnitted by the SUT to verify
connectivity and load. |[|f 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 nunmber 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 numerical values of the CER
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted 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 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-coordinate time 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 also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST 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 atransnission in r 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 twelve VCCs, using 1 VPI
and 12 VCls. The VCC s MJIST 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], [O,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 same 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 AALS5.

Count the I P packets that are transmtted 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/ 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 CER
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted 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 values. The
Xx-coordi nate SHOULD be the test run tinme in either seconds,

nm nutes or days depending on the total length of the test. The
x-coordinate 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 indicated.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST be indicated. The generated bit pattern MJST

al so be indicated.

3.2.2.4. CER/ Steady Load/ Maxi num VCCs

bj ective: To determine the SUT ratio of errored cells with the
maxi num nunber VCCs supported on the SUT in a transnission 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 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 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]).

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 same 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 AALS5.

Count the I P packets that are transmtted 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 num VCCs test SHOULD be
reported in a formof text and graph.

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

VPI/VCl value, total nunmber of cells transmitted 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, ninutes or days depending on the tota
length of the test. The x-coordinate tine SHOULD be confi gurabl e.
The y-coordi nate 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 tinme per point MJST be

i ndi cat ed.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST 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 VCCin
a transmssion inrelation 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-directional
configuration

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 si gnal i ng channels (e.g., [0,5], [0,16]). The PCR, SCR and
MBS nust be configured using one of the specified traffic
descriptors.
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3) 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 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 ated in AALS5.

4) Count the | P packets that are transnitted 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 |lower the test device
traffic rate until the counts are the sane.

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

Reporting Fornat:

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 values of the CER
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted 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 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-coordinate time SHOULD be configurable. The y-coordinate SHOULD
be the CER. The integration tinme per point MJST be indicated.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST be indicated. The generated bit pattern MJST

al so be indicated.

3.2.2.6. CER/ Bursty VBR Load/ Twel ve VCCs
bj ective: To determine the SUT ratio of errored cells on twelve VCCs
in atransnission 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-directional
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

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 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 in AALS.

Count the I P packets that are transmtted 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 values of the CER
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted 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 values. The
x-coordi nate SHOULD be the test run tinme in either seconds,

nm nutes or days depending on the total length of the test. The
x-coordinate 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 | abeled for each VCC. The integration tine
per point MJST be indicated.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST be indicated. The generated bit pattern MJST

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

bj ective: To determine the SUT ratio of errored cells with the
maxi num nunber VCCs supported on the SUT in a transnission 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 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 MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJUST 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
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 same 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 AALS5.

Count the I P packets that are transmtted 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 numerical values of the CER
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted 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, ninutes or days depending on the tota
length of the test. The x-coordinate tine SHOULD be confi gurabl e.
The y-coordi nate 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 tinme per point MJST be

i ndi cat ed.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST 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/ One VCC

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

Procedur e:

1) Set up the SUT and test device using the bi-directional
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]).

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 IP PDUs MJUST be encapsul ated i n AALS.

4) Count the |IP packets that are transnitted 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 |lower the test device
traffic rate until the counts are the sane.

5) Record the nunmber 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 nunerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted and received on
the given VPI/VCl 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 tinme in either seconds,

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

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

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 transmssion inrelation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedur e:

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

2) 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, 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 |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 |IP PDUs MJUST be encapsul ated in AALS.
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4)

5)

Count the I P packets that are transmtted 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 received per VCC on
the test device.

Reporting Fornat:

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 nunerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted and received on
the given VPI/VCl 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 tinme in either seconds,

nm nutes or days depending on the total length of the test. The
x-coordinate 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 | abeled for each VCC. The integration tine
per point MJST be indicated.

The results MJST also 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/VClI val ues MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.3.3. CLR/ Steady 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 "Term nol ogy for ATM
Benchmar ki ng".

Pr ocedur e:

1)

2)

Set up the SUT and test device using the bi-directional
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 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 |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 |IP PDUs MJUST be encapsul ated in AALS.

4) Count the I P packets that are transnitted 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 nunmber of cells transmtted and received per VCC on
the test device.

Reporting Fornat:

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

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

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

CLR for the entire test.

The graph results SHOULD display 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, ninutes or days depending on the tota
length of the test. The x-coordinate tine SHOULD be confi gurabl e.
The y-coordi nate 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 tinme per point MJST be

i ndi cat ed.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.
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3.2.3.4. CLR/ Bursty VBR Load/ One VCC

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

Procedur e:

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

2) Configure the SUT and test device with one VCC. The VCC SHOULD
contain one VPI/VCI. The VCC MIJST 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]). The PCR, SCR, and
MBS nust be configured using one of the specified traffic
descriptors.

3) 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 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 ated in AALS.

4) Count the | P packets that are transnitted by the SUT to verify
connectivity and load. |[|f 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 nunmber of cells transmtted and received on the test

devi ce.

Reporting Fornat:

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 nunerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test

VPI/VCl value, total nunmber of cells transmitted and received on
the given VPI/VCl 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,

nm nutes or days depending on the total length of the test. The
x-coordinate time SHOULD be configurable. The y-coordinate SHOULD
be the CLR. The integration tinme per point MJST be indicated.
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The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

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 transmssion inrelation to the total cells sent as defined in RFC
2761 "Term nol ogy for ATM Benchmar ki ng"

Procedur e:

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

2) Configure the SUT and test device with twelve VCCs, using 1 VPI
and 12 VCls. The VCC MUST be configured as either a CBR or VBR
connection. The VPI/VCls MJUST 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
descriptors.

3) 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. 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 IP PDUs MJST
be encapsul ated in AALS.

4) Count the I P packets that are transnitted 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 nunmber of cells transmtted and received per VCC on

the test device.

Reporting Fornat:

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 nunerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test
VPI/VCl value, total nunmber of cells transmitted and received on
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the given VPI/VCl 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 tinme in either seconds,

nm nutes or days depending on the total length of the test. The
x-coordinate 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 | abeled for each VCC. The integration tine
per point MJST be indicated.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.3.6. CLR/ Bursty VBR Load/ Maxi mum VCCs

bj ective: To deternmine 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 "Term nol ogy for ATM
Benchmar ki ng".

Procedur e:

1) Set up the SUT and test device using the bi-directional
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 VCls per
VPI. The VCC MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJUST 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
descriptors.

3) 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. 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 | P PDUs MJST be encapsul ated in AALS5.
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4) Count the I P packets that are transnitted 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 nunmber of cells transmtted and received per VCC on
the test device.

Reporting Fornat:

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 nunerical values of the CLR
The val ues given SHOULD include: tinme period of test in s, test

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

CLR for the entire test.

The graph results SHOULD display 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, ninutes or days depending on the tota
length of the test. The x-coordinate tine SHOULD be confi gurabl e.
The y-coordi nate 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 time per point MJST be

i ndi cat ed.

The results MJST also 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/VClI val ues MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.
3.2.4. Cell Msinsertion Rate (CWR)
3.2.4.1. CWR Steady Load/ One VCC
bj ective: To determine the SUT ratio of cell nisinsertion on one VCC
in atransnission in relation to the total cells sent as defined in
RFC 2761 "Term nol ogy for ATM Benchmar ki ng".
Procedur e:

1) Set up the SUT and test device using the bi-directional
configuration
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2) Configure the SUT and test device with one VCC. The VCC MJST 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 IP PDUs MJUST be encapsul ated i n AALS.

4) Count the |IP packets that are transnitted 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 |lower the test device
traffic rate until the counts are the sane.

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

Reporting Fornat:

The results of the CVWR/ 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 CMR
The val ues given SHOULD include: tinme period of test in s, test

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

CVR for the entire test.

The graph results SHOULD display the Cell msinsertion rate

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

coordi nate SHOULD be the CVR  The integration tinme per point MJST
be i ndi cat ed.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.4.2. CVWR Steady 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"”
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Pr ocedur e:

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

2) 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, VBR
or UBR connection. The VPI/VCls MJST not be one of the reserved
ATM si gnal i ng channels (e.g., [0,5], [O,16]).

3) 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 I P PDUs MJUST be encapsul ated in AALS.

4) Count the I P packets that are transnitted 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 cell misinsertion errors at the receiver end
of the test device per VCC

Reporting Fornat:

The results of the CWR/ 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 CMR
The val ues given SHOULD include: tinme period of test in s, test

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

CVR for the entire test.

The graph results SHOULD di splay the Cell nmisinsertion rate

val ues. The x-coordi nate SHOULD be the test run tine in either
seconds, mnutes or days depending on the total Iength of the
test. The x-coordinate tinme SHOULD be configurable. The y-
coordi nate SHOULD be the CVR 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 also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.
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3.2.4.3. CW Steady Load/ Maxi nrum VCCs

bj ective: To determine the SUT rate of misinserted cells with the
maxi num nunber VCCs supported on the SUT in a transnission 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
configurati on.

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 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]).

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 in AALS.

Count the I P packets that are transmtted 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 nunmber of cell msinsertion errors at the recei ver end
of the test device per VCC

Reporting Fornat:

The results of the CWR/ Steady 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 CMR
The val ues given SHOULD include: tinme period of test in s, test

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

CVR for the entire test.

The graph results SHOULD display the Cell msinsertion 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 tine in either seconds, minutes or days depending on the total
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length of the test. The x-coordinate tine SHOULD be confi gurabl e.
The y-coordi nate SHOULD be the CVR 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 tinme per point MJST be

i ndi cat ed.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.4.4. CWR/ Bursty VBR Load/ One VCC

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

Procedur e:

1) Set up the SUT and test device using the bi-directional
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 si gnal i ng 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 |P 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
MJST be encapsul ated in AALS.

4) Count the | P packets that are transnitted 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 |lower the test device
traffic rate until the counts are the sane.

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

of the test device.

Reporting Fornat:

The results of the CVR/ 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 values of the CMR
The val ues given SHOULD include: tinme period of test in s, test

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

CVR for the entire test.

The graph results SHOULD display the Cell msinsertion rate

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

coordi nate SHOULD be the CVR  The integration tinme per point MJST
be i ndi cat ed.

The results MJST also 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/VClI values MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST 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"

Procedur e:

1) Set up the SUT and test device using the bi-directional
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 MJUST 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
descriptors.

3) 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. 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 |IP PDUs MJST
be encapsul ated in AALS.
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4)

5)

Count the I P packets that are transmtted 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 nunmber of cell msinsertion errors at the recei ver end
of the test device per VCC

Reporting Fornat:

The results of the CVR/ 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 CMR
The val ues given SHOULD include: tinme period of test in s, test

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

CVR for the entire test.

The graph results SHOULD di splay the Cell nisinsertion rate

val ues. The x-coordi nate SHOULD be the test run tine in either
seconds, mnutes or days depending on the total length of the
test. The x-coordinate tinme SHOULD be configurable. The y-
coordi nate SHOULD be the CVR 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 also 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/VClI val ues MJST be indicated. The
PCR, SCR, and MBS MJST be indicated. The bearer class of the
created VCC MJST al so be indicat ed.

3.2.4.6. CWR/ Bursty VBR Load/ Maxi mum VCCs

bj ective: To determine the SUT rate of misinserted cells with the
maxi num nunber VCCs supported on the SUT in a transnission 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-directional
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 MJST be configured as either a CBR or VBR
connection. The VPI/VCls MJUST 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
descriptors.

3) 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. 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 | P PDUs MJST be encapsul ated in AALS5.

4) Count the I P packets that are transnitted 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 cell misinsertion errors at the receiver end
of the test device per VCC

Reporting Fornat:

The results of the CVMR/ 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 CMR
The val ues given SHOULD include: tinme period of test in s, test

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

CVR for the entire test.

The graph resu