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About This Book

The information on ATM and LAN testing in this hook covers the following subjects:
= Measurement definitions and explanations

e Principal measurement modes
- Channel View
- In-Service Testing
-Out-of-Service testing

Channel View (available with the services modules option USK, USL and the Broadband Auxiliary module
option 0YK) pives a real time overview of the traffic on a fink and provides an individua} analysis of each
channel. :

The In-Service and Oui-of-Service applications are sub-divided into groups which depend on combinations
of options fitted to your instrument.

During In-Service testing, the tester is used to monitor what is happening. A wide range of results is
produced simultaneously for each test,

In some simations, pasticularly where live traffic is not available, the use of a test signal for Qui-of-Service
testing is required. In addition to the monitoring capability of In-Service testing, Out-of-Service testing uses
the ability lo generate a test stimuius.

AN testing, although primarily intended for ATM installation, operales irrespective of payload.

For some operations and measurements, information from one of the following associated books may be
required:

“The HP 37717C Mainframe Operating Manual” explains how o obtain the required display. how to use
the front panel keys, how to interpret the status indicators, how to connect to external equipment and how to
perform instrument tasks associated with the HP 37717C irrespective of the opticn configuration.

“The HP 37717C PDH /DSn Operating Manual” describes the selection of PDI / DSn features and how
to perform PDH / DSn tests with the HP 37717C Communications Performance Analyzer.

*The HP 37717C SDH / SONET Operating Manual’” describes the selection of SDH / SONET features
and how to perform SDH / SONET tests with the HP 37717C Communications Performance Analyzer.

“The HP 37717C Jitter Operating Manual™ describes the selection of Jitter featuras and how to perform
Jitter tests with the HP 37717C Communications Performance Analyzer.
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Introduction to ATM and
LAN Testing

This chapter contains information about ATM and
LAN testing together with the facilities available in
the HP37717C.






atm.book ; intro.doc 2 Tue OGet 14 15:52:03 1997

Introduction to ATM and LAN Testing
Measurements

Measurements

Physical Measurements

Physical layer measurements indicate any problems which may give rise Lo errors on
cells present on the physical link. The ATM layer impairments observed while
testing a VP or VCI may have originaled on another physical transmission link.
Correlation of physical layer results with ATM layer results will help to identify the
source of the problem.

If interfacing at the STM-1, OC-3¢ or STM-4 physical layer generation and
measurement of the SDI1/ SONET overhead is identical to that of normat SDH /
SONET cperation.

If interfacing at the 34 Mb/s or 140 Mb/s physical layer G.832 transmission
convergence framing structure is nsed. This results in different measurements from
those obtained during normal PDH / DSn operation:

¢ FM BIP-8§ errors

¢ FEBE errors

o Loss of frame (G.832) detected
e AlS and FERF alarms detected

s TR trail trace is user defined in the transmitter, and is detected and displayed in
the receiver.

If intesTacing at DS3, there is a choice of divect or PLCP convergence sub-layer.
This results in the following additional results being available when PLCP mapping
is selected:

e Trailer errors

¢ PLCP Frame Loss

*» PLCP RAI

e PLCP Link Status, this value is captured

Il interfacing at the 2 Mb/s or DS1 physical layer there is no additional transmission
convergence information and the measurement results obtained are a subset of those
obtained during normal PDH / DSn operation.
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Measurements

ATM Layver measurements - Out-of-Service.

Header Errors

ATM cell delineation {except in the case of DS3 PLCP mapping) and error detection
or correction is achieved by using a Header Ervor Control byte (HEC). The HEC
byte is the fifth byte of the ATM cell header. Using the HEC byle, a single header
error may be corrected or multiple header errors may be detected. The HP 37717C
measures corrected headers and non-corrected headers. IT a header value is
corrected, the payload is then available for measureniiént processing. If a non-
correctable header error is detected, the event is recorded and the cell is discarded.

Cell Errors _

Cell errors are usually due to physical layer transiission impairments. An errored
cell will be recorded if one or more bit errors are detected in the ATM payload.
Cell Loss

Cells may be lost due to physical Iayer transmission errors on the ATM header or
due to congestion in AFM switches,

Cell Misinsertion

Physical layer transmission errors on the ATM overhead may cause the VPYVCI o
be changed to another valid value. This will cause a cell to be misinserted into
another channel. Other causes inciude malfunctions of the ATM switch fabric,

Cell Transfer Delays

Delay may be introduced because of physical layer switching and propagation
delays. Such delay is predominately fixed delay. Delay may also occur because of
traffic shaping. This delay is an aggregate of variable delay and fixed delay.

Cell Delay Variation (CDV)

CDV (or cell jitter) is the variation in cell transfer delay caused by variations i
depths of queues in buffers and variations in cell multiplexing delays. This will be
acceniuated when a virtual circuit is multiptexed with highly variable traffic load or
when congestion s approached in ATM switches.

2-point CDV, Mean Cell Transler Delay and Maximum Cell Delay

These cell delay measurements, including 2-point Cell Delay Variation (2-pt CDV)
are ouf-of-gervice measurements available when the Test Cell is selected as the ATM

payload. Mean Cell Transfer Delay, Max Cell Transfer Delay and 2-pt CDV
measurements use information at two points - the transmit end and the receive end.

S
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Introcuction to ATM and LAN Testing
Measurements

Test ceils contain time stamps which are inserted when the fest cell is generated in
the test equipment. At the test equipment receiver, the time stamps are compared
with the time of arrival of the test cells making it possibie to measure the cell delay
and cell delay variation across a nefwork or network element connected between the
transmiteer and receiver of the test equipment.

Because timestamps are used, these delay measuretpents indicate the delay added w
the ATM cells by the ATM network and are not a function of the cell transmission
rate and distribution used e.g. periodic, burst etc. However, the ATM network may
respond differently as the cell rate and distribution are varied.

Because it is not possible to synchronize the fimestamps in two different
instruments, cell detay measurements other than {-poini CDV must be performed
using the same instrument to transmit and receive the test cell signal.

The 2-point CDV measurement conforms to ITU-T Recommendation 1336

Cell delay results are processed o provide the following cumulative (not short term)
measurements:

& Mean cell transfer delay - the cell delay averaged over the gating period.
*  Maxiunum cell transter delay - the maximum cel delay over the gating period.

¢ Peak to peak 2-point CDV - the maximum cell delay minus the minimum cell
delay over the gating period.

1-point CDV

t-point CDV is so called because the Cell Delay Variation is measured at one point
i.e. where the signal is being received. It does not require the use of imestamps and
so may be performed In-Service or Out-of-Service. 1-point CDV is a combination of
the CDV of the source traffic and the CDV added by the network. 1-point CDV is
more meaningful than Interarrival Time as it can be directly related to network
buffer depths.

For example, the maximum [-point CDV value represents the minimum buffer
depth (in time) which would be required to remove the accumulated CDV at the
measurement point. The iI-point CDV algorithm conforms to TTU-T
Recommendation 1.356. 1-point €DV measurements are available irrespective of
cell payload.

Two I-point CDV measarements are available:
¢ Maximum 1-point CDV

* Non-Conlorming cell count - the number of cells exceeding a user selectable
CDV threshold. This threshold is called the CDV tolerance.
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Introduction to ATM and LAN Testing
Measuremenis

A more detailed account of the CDV measurement theory is given on page 17.

VP/VC Rate History.

Provides a graphical record of Maximum, Minimum and Mean celi rate over a
period of time. For more information see page 16 and page 61.

Channel View

Provides a pictorial overview of the traffic present on a link by identifving every
VPI/VCT and measuring cell count or cell rate on up to 1023 channels. Payioad and
alarm information is listed with each channel. An individual channel of interest may
be selected conveniently from this display for subsequent performance error
measurement, for example ATM Adaptation Layer (AAL} ervors. For more
information see page 5 and page 47.

AAL Error Monitoring

This in-service measurement uses the known structures of the AAL, generated by
end equipment, to measure errors introduced by network transmission and
switching.

AAL-1. The instrument analyses the sequence numbers in the single byte of the
protocol contrel information {PCT). The only PCT in AAL-1 s the first byte of the
48-byte Segmentation and Reassembly Protocol Data Unit (SAR-PDU) (cell
information fieldy. This byte contains a 3-bit sequence number and a {-bit CSI
{convergence sublayer indication) which are protected (and to a limited extent
corrected) by an additional 4 bits of sequence number protection.  This consists of a
3-bit CRC and a 1-bit parity check. The integrity of the sequence is checked by the
mstrument to identify error instances caused by misinserted, reordered, and lost
cells. There is no differentiation between lost and misinserted cells in the error
calcudation. The error algorithm merely counts all errors a8 if they were due to lost
cells, and counts what it believes are lost cells. Hence, a pair of reordered cells
(although unlikely) will appear as 8 Tost' cells. See page 9 and page 12. See also
ITU-T Rec 1356,

AAL-3/4. The instrument measures various types of cell and segment error, counts
SAR-PDUs and CS-PDUs. AAL-3/4 includes the possibility of multiplexing up to
1024 concurrent Convergence Sublayer Protoco! Data Units {CS-PDUs) on the
same virtual channel, with celis of the same stream being identified by their
common [0-bit Muitiplex IDentification (MID) vaiue. The insirument copes with
the resultant interleaved sequence nuwmbers and segmeni-type sequences, treating
them independently even although they are interleaved. However, since MID vatues
are allocated by software in the terminal equipment, the MID values are not
normally known o the user or instailer. For this reason the error aggregate for all
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cells in a channel is displayed regardless of the MID. See also page 9 and page 13.
See akso FTU-T Rec 1.356.

AAL-5. The instrument operates in AAL-S analysis at a level in the AAL close to
the structure of the user-service where the individual Cells are no longer visible, It
first performs the receive functions of the Segmentation And Reassembly {SAR)
sublayer to reassemble the data and then implements some of the Common Part
Convergence Sublayer (CPCS) to check aspects of data integrity at the internal AAL
packet level {CPCS-PDUs of up to 65,535 octets, which may already be blocks
segmented from longer data). See page ¥ and page 14, See also ITU-T Rec 1.356.

A
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The Elements of LAN Testing

The main requirements for LAN festing are:

* Network continuity checking at Installation

¢ Performance checking at Installation

* Fault Tsolation between the LAN and the Communications Network

Normal LAN transmissions use astomatic error correction as part of the
Transmission Control Protocol {TCP). Error correction causes retransmission of
impaired received packets. This feature may mask network problems.

The HP 37717C with the USL LAN testing module provides test signals (pings)
which are not subject Lo error correction. As most addressable devices operating in
an IP environment automatically respond o pings, this feature may be uged for the
isolation of connectivity preblems.

As pings are not subject to error correction any errored pings are lost.
A measurement of lost pings may indicate network problems which would
otherwise have resulted in error detection and refransmission.

Network elements, for example those which contain buffers, may introduce
unacceptable delays. Pings contain sequence numbers which allow the measurement
of round trip delay.

Performance may be degraded under oad conditions and therefore background
loading is needed such that the network may be tested under varying load
conditions.

The HP 37717C with the USL LAN tasting module also provides test signals which
are subject to error correction.

The transfer rate of data which is subject t¢ error correction is an indication of the
overall performance of the system and gives an indication of the level of error
correction being used.

L
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Measurement Definitions and Explanations

Channel View

A graphic overview of the traffic at a point in the network is provided with Channel
View which is available with the ATM Services modules, USK and USL and
Broadband Auxiliary module GYK. Channel View is therefore a normal starting
point for many investigations.

Although its main use is for the investigation of In-Service conditions, it has

- applications Out-of-Service, for example in the rapid location of VPs and V(s from

simulated data during installation, Channel View is therefore selectable as an
alternative o In-Service or Qut of-Service operation.

ATM CHANNEL. VIEL

MODE: CELLS PER SECOND CHANMELS sz % UYILISED BANDWIDTH: 5% 34X

YP] wCi o CELLSSS PRIVLUAD FEFRIS
40100 LTETE il e i Rl

41 0t i A1 N0 FLARN
42 4 | sE-E4-0m HAR 3
43 | sE-Fa-TIE HAR
431000 i | At NE FLFRM

| EE—Fa-08m1 MR
EE-Fa-0fr  HoA
| =6 -Fa-0m M
EE-FADE B

AAL T NC-FERE

E  wo-Tr MO ALARM
53 1660 FFELY NG ALARN
G4 100C MO OCELLT VoLl
R ey o] MO CELLS % ;
55 1o0c ™2 CELLS
[EF 1 | MO CELLS
B0 100G | AL T
Bl 100G | P : VS -FER
52 1000 | VT NG ALARM
63 160G I HE ALARNM
[FE R )
65 1D
65 IGOG
57 1000
70 1COC L
ELRPSER TIME 80d 88h 82n Sls

STRTUS:

PRTH 7 MHH T Up 4+ DOWN

The mean cell load (for example total cell count, cells/s, or% max traffic is
displayed in real time for each VPI / VCI present. Bach channel is then analyzed in
sequence for the payload and alarm information shown on the rightmost side of the
dispiay.

Idie or unassigned celis are also counted but not displayed.
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Measurement Definitions and Explanations

The% overall bandwidth utilized by user and OAM cells is displayed. The idle /
unassigned content can be derived by subfracting the% wtilized bandwidth from
100%.

The measurement is performed on the first 1023 channels discovered.

Information on obtaining this display, restricting the VPs displayed and selecting the
order ol display is given on page 48.

Details of the Payload and Alanms mformation is given on page 51.

PDH / DSn Physical Layer Measurements

The PDH / DSn physical layer measurements are covered in “PDH / DSn Testing
with the HP 37717C".

SDE / SONET Physical Layer Measurements

The SDH / SONET physical layer measuremenis are covered in “SDH / SONET
Testing with the HP 37717C”.

AAL Sublayver Measurements a7

AAL sublayer measurements provide a powerful way of assessing quality of service
using live data,

The mapping of services into ATM cells is performed by the ATM Adaptation Layer
(AAL). Three AALSs designed to transport specific types of service have been
defined.

AAL-1 has been defined for the transport of constant bit rate (CBR) services. A 3-
bit sequence number is used in AAL-1 to detect cell loss and misinsertion so that
cells can be discarded or replaced to ensure the data transfer rate is not affected.

AAL- 3/4 has been defined 0 transport services made up of variable length frames
such as those of SMDS and can handle frames from mukltiple services (data streams)
muiiiplexed, cell by cell, in one virtual channel (VC), each service being idengified
by its own Message IDentification (MID). These {frames are divided into segments
called AAL 3/4 SAR-PDUSs which additionally contain a 4-bif sequence number, a
Message 1D, a length indicator, a segment type and a CRC-10 (for error detection;.

AAL-S is a simpler alternative to AAL-3/4 and may be used to casry signaliing,
frame relay, other data, or video signals. The AAL-5 CPCS-PDU contains a length
indicator and a CRC-32.
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The effect of celi errors, cell loss and cell misinsertion and therefore the quality of
service objectives for these parameters, will depend very much on the service being
carried and the AAL being used. For example, if LAN traffic is being carried, cell
errors, cell loss and cell misinsertion will be detectable by the AAL or higher layer
protocol which can then initiate retransmission of errored frames. At some point
depending on the frame length being used, the time taken for retransmission may
make the throughput of the data unacceptable and will contribute fo congestion.

For video data transfer using MPEG-2, AAL-1 or AAL-5 may be used. Cell ioss and
misinsertion may be detected by AAL-1 sequence number and lost cells substituted
by padded payloads. Also, forward etror correction may be used to detect and
correct errors,

Cell delay and CDV should not materially affect data transfer applications but will
affect audio and video services. For telephony and video conferencing the round-irip
delay may make communication difficult. CBR services will require CDV 1o be
controlled to ailow clock recovery at the receive end. CDV may also cause problems
with audio/video synchronisation in video applications.

For services using standard AALSs, such as those which support CBR services, and
packet protocols, the instrument provides in-service error examination of the AAL
structures described above which support the service data. For AAL-1 and AAL-3/4,
the SAR sublayer is examined for errors. For AAL-5, the CPCS sublayer is
monitored for errors.

The instrument extracts structural information (protocol control information)
created by the respective AALs, and analyses it for errors of various types.  These
may be transmission and switching errors or, more unusually, protocol faults created
by end equipment.

This ts an In-Service measurement, and the instrument does not specifically transmit
any corresponding AAL structures itself.  (For instrument test and demonstration
purposes, the Stored Cell Stream may be used as a source.)

When there s no known AAL present, the receiver displays ATM ADAPTATION
LAYER, NO AAL MEASUREMENT and prevents inappropriate AAL alarms.

AAL Loss Alarm

For measurement purposes, indication of the absence of an expected AAL is useful.
The instrument therefore has an AAL LOSS indicator. The criteria used for
declaring and clearing the AAL LOSS alarm are as follows:

For AAL Loss and Regain purposes, an ERRORED PDU is defined as follows:

10

an
NS

I
D






atm.book : intro.doc 1§ Tue Oct 14 15:52:03 1997
|/l

R

Introduction to ATM and LAN Testing
Measurement Definitions and Explanations

~ AAL Loss Criterion. {all AALs) 7 consecutive ERRORED PDUs

Additicnal AAL Loss Criterion. (AAL-5only} Immediately in event of a length cver-
run (>65535 octets)

AAL Regain Critericn: Receipt of the first PDU without error

AAL~1 A SAR-PDU containing a sequence number protection error CR one
that is part of an all-zeros sequence. All-zeros is detected after two or
merg consecutive sequencea numbers of value zero.

AAL-3/4 A SAR-PDU containing a CRC-10 error OR one that is part of an all-
zeros sequence. All-zeros is detected when the length indicator is
Zero.

AAL-5 - A CPCS-PDU containing a CRC-32 error.
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The Automatic Detection of AAL Type
if the AAL type is not known, automatic examination and selection is provided.

When the receiver ATM ADAPTION LAYER is set to AUTO, the selected AAL is
examined to determine whetherit is AAL-1, AAL-3/4 or AAL-3. In some cases, for
exampte where there is a Iuli in packet data, there may be a long delay before the
correct type is identified. For this reason the instrument continues searching for an
unlimited time.

AAL-T SAR Sublayer Error Monitoring

Basic AAL-1 measurement information is given in AAL Error Monitoring on page
3.

AAL-1 supports most Constant Bit Rate {CBR) services. The instrument analyses
the sequence numbers in the single byte of the protocol contrel information (PCI).

CRC l

AAL-1 SAR-PDU

The measurements performed on the AAL-1 SAR sublayer are:

SAR-PDU Count. Count
Corrected Seq. Number Protection: Count; Ratio
Non-corrected Seq. Number Protection; Count; Ratic
Lost Celis (based on seq. number); Count

Corrected Sequence Number Protection refers to the count of SAR-PDUs (the same
as count of cells) in which SN error protection has baen required 1o be applied to
effect correction, according 1o TTU-T rec. 1.363. Non-corrected Sequence Number
Protection refers to the count of SAR-PDUs in which a SN protection error was
detecled but could not, or would not, be corrected {as defined in 1363}, Nole that
these refer to the sequence number protection, as indicated by the integrity/
consistency of the whole PCI byte, not to the sequence numbers themselves. The

12
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denominaior for both of these measurements, when expressed as a ratio, is the total
of SAR-PDUs received,

The Lost Celis count uses a Sequence Number check algorithm applied o lost celis
hased on SN errors as validated by the SN proiection algorithm defined in 1363,

The derivation of a Seguence Number Error is as follows:

Any deviation from a normally incrementing sequence sumber is treated as & case of
a lost cell(s), of quantity given by: (actual seq. no. - expected seq. no.)mod-8.
ITU-T rec. 1363 detection and correction is used. . Sequence numbers are
invalidated according to the 1.363 specification. No measurements are made on
invalid sequence numbers, but the reference is still incremented.

AAL-3/4 SAR Sublayer Error Moniforing

Basic AAL-3/4 measurement information is given in AAL Error Monitoring on
page 5.

AAL 34 SAR-PDU

The measorements performed on the AAL-3/4 SAR sublayer are:

SAR-PBU Count. Count

SAR-PDU CRC-10 Errors Count; Ratio (CRC over each separate call)
Lost Cells {based on seq. number) Count

Segment-Type Errors . Court

No.of Abort SAR-PDUs Received  Count

No.of CPCS-PDUs Received Count (as defined by the total number

of BOM's and SS's)

The definition and algorithm for Lost Cells count is as for AAL-1, except that
mod-8 is replaced with mod-16.

The denominatcr for CRC-10 errors, when expressed as a ratio, is the total of SAR-
PDUs received.

The derivation of a Segment-Type Error is as follows:

13
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A Segment-Type error is an instance of successive celis having an invalid sequence
of Beginning of Message (BOM), Continunation of Message (COM), End of
Message (EOM) and Single Segment Message (SSM) coding types. Such an error
may oceur due to lost or misinserted cells, or possibly by end equipment fauits.

The Segmeni-type error measurement is based on the ITU-T rec. 1363 reassembly
algorithm for SAR-PDUs.  Segment-type errors are defined by the following logical
expression:

{CRC-grror + abort). ({(EOM + COM).idle + (S5M + BOM).reass).

This is further modified such that only one error is counted if, for example, there is a
missing BOM leading fo a string of consecutive COMs while in the idle state. In
addition, a pair of consecutive BOMs or consecutive EOMs will each register one
error.  Lost cells are only detectad in the reassembly state.

The CRC-10 errors indicate cell payload errors.

AAL-5 CPCS Subiayer Error Monitoring

Basic AAL-5 measurement information is given in AAL Error Monitoring on
page S

DU Tyoe O SO Typs ¢ S0U Typs G

AAL-5 CPCS-PDU

The measurements performed on the AAL-5 CPCS sublayer are:

Number of CRPCS-PDUs Received Count

CPCS-PDU CRC-32 Errors Count; Ratio (CRC over the whole packet)
CPCS-PDU Length Errors Court
CPCS-PDU Length Over-run Count

Aborted CPCS-5DUs Received Count

14
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A CPCS-PDU Length Error is recorded when the actual number of octets disagrees
with the Length field.

A CPCS-PDU Length Over-run is recorded when the ATM layer End-of-SAR-PDU,
as indicated by the AUU bit, is not received by the time a maximum length CPCS-
PDU (65535 octets), should have been compleied.

Up to the level of the CPCS, the AAL is non-service-specific (by definition) and will
apply to all services using the AAL-S.

Therefore, irrespective of the application of the packets, the instrament performs the
important AAL-level CRC-32 check and verifies the Length (namber of octets).
This provides a good indication of whether the user or the network is the cause of
packet trapsmission failore. For some user-services, the AAL-5 will not include a
Service Specific Convergence Sublayer (SSCS), which otherwise lies above the
CPCS, and in this case the checks described are performed directly on packets in

-exactly the form the user-service understands them.

There is no per-cell AAL level information for AAL-5, and therefore no per-cell
SAR measurements.

The CRC-32 i performed over all bits in the CPCS-PDU paciket, and will record

one packet error irvespective of how many bits are errored or underlying cells are Qx
arroted, tost, or misinserted. A packet length error occurs whenever the length

field disagrees with the number of octets actually counted. Celis lost or misinserted

will cause the Length field to disagree by multiples of 48 octets, but any

disagreement is regarded as one Length Heror count. A Length Error will also give

rise to a Packet Ervor, but a Packet Error may not necessarily produce a Length

Error.

Note: Here, the Ioose term 'packet' means a CPCS-PDU (Protocol Data Unit) within
the AAL, and wili not always have the same higher level segmentation as that of the
data passed to/from the service layers above - except where the SSCS is nuil.

s
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Measurement Definitions and Explanations

VP/VC Rate History

This feature may be used to check actual usage of a single VPIL/ VCI over a period
of time for comparison of negotiated mean cell rate with maximum, mean and
minimum rates

RESULTS ATH RATE HISTORY
DRIGIN IEEREINES I 2004 1 SEC/EAR

START OF

Befinitions of the maximum, mizimum and mean cell rates are as foliows:.

Max Ceil Rate  Inverse of shortest inter-cell time during measurement.

In the case of two cells appearing in consecutive positions in the
composite stream, the Max Cell Hate measured will be the
maximum possible for the link.

Min Cell Rate Inverse of iongest inter-cell time during measurement.

Mean Cell Rate  Average of number of celis received during the measurement
interval divided by the interval.

The ratesare displayed as superimposed colored bars with the Max Cell Rate at the
“back™. If some of the rates are approximately equal, one or more of the colors may
not be visible. In the case of a near perfect CBR service, all three rates, maximum,
minimum and mean would tend o be equal and therefore only one color will tend to
be visible.

16
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Cell Delay Variation (CDV) and Non-Conforming Cell Count

CDV detecis delay variations which are of concern mainly for constant bit rate
services. The closely related Non-conforming Cell Count checks circuit usage for
comparison with customer service agreements

RESULTS RTH -LELL DELAY

-PRIHTY 2-POINTY 2-POINT
I ;| GRAPH

.

SEALE MR GLRD ISPLAY CUMULATIVE
OFFSET  ©.000 1%

£
ULATIVE BELL DELAY fus) 1

ELAPSED TIME " pdd 00h 00m 255

STRTUS:
200 200H
IN DUT

Cell Delay Variation (CDV) cccurs whenever the transmission delay of the ATM
signal varies from celi to cell. For example, a cell stream thal is transmitted with a
constant ceil rate may arrive at its destination with the cells bunched together. This

‘bunching is caused if several virtual channels require to cutput a cell from the switch

at the same time. Cells must be buffered (and so delayed) until an output opportunity
is available. This is known as mukliiplexing jitter. If a congestion condition is
approached it an ATM swilch, the delay may increase until eventually cell loss
occurs. CDV also arises due to the segmentation process (data must wait until the
start of the next cell) and the mapping of ATM cells into the physical layer.

What problems does it cause?

If a large amount of CDV ig present in an ATM signal it may cause buffers in an
ATM switch to overflow and cause cell loss in the VC. Other VCs using the switch
may also be affected.

)
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Excessive CDV causes problems in reconstructing a Constant Bit Rate (CBR)
service. When using ATM for circuit emulation, e.g. carrying a 2Mbit/s circuit, .
CDV must be removed [rom the signal before the 2Mbit/s can be reconstructed.

How can CDV be controlled?

Bach ATM VC may be policed at the input to the network and also-at points
throughout the network (o ensure that traffic is not exceeding the negotiated Peak
Celi Rate (PCR) and CDV tolerance. If the signal has too high a rate or teo high a
CDBV value, calls are non-conforming and may be discarded. This is done to avoid
buffer overflow in the switches in the link and so protect other channels in the
network. The policing function may alse be referred to as the UPC (Usage
Parameter Control) at the UNI (User network interface) and the NPC (Network
Parameter Control) at an NNI (Network Node Interface).

When reconstrueting a CBR service at the ATM network fermination, buffering
must be provided to absorb the CDV. This will however add additicnal fixed delay to
the signal that may also be a problem.

How can CDV be measured?

2-peint CDV is a measure of CDV between two points i.e. between the source and )
the measurement point. This measurement is out-of-service using a special ATM
test cell with a timestamp encoded in the payicad as defined in ITU-T
recommendation 0.191. 2-point CDV is the CDV added to the signal by the ATM
network, and takes no account of the cell time distribution of the test signal itself.
1-point CDV is a measure of CDV al one point, i.e. the measurement point and
mvolves analysis of cell arrival times with respect to the expected arrival rate, 1-
point CDV is a combination of the CDV of the signal source and the CDV added by

" the ATM network. 1-point CDV measurement may be performed by the GCRA

(Generic Cell Rate Algorithm}, and this is the technique adopted by the instrument,

What is a GCRA?

The Generic Cell Rate algorithm is standardized in I'TU-T Recommendation L371
and the equivalent ATM Forum Traffic Management Specification. The principal
purpose of the GCRA is to perform the policing function and to determine if celis
are non-conforming to the nggotiated PCR and CDV tolerance.

ITU-T Recommendations and ATM Forum specifications illustrate various
equivalent implementations of the GCRA, e.g. the leaky bucket and the virtual
scheduling aigorithm. The “lcaky bucket” is a good analogy for the operation of the
algorithm. Cells leak out of the bucket at a constant rate. This is the Peak Cell Rate
(PCR). Cells may arrive at a variable rate. If more cells arrive over a given time
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Measurement Definitions and Explanations

period than are leaked out, the bucket filks up. The CDV wlerance is the maximum
passible depth of cells in the bucket. If the bucket is going to overflow, cells are
discarded (and declared non-conforming) thus preventing overfiow. If no cells arrive
for a.period of time, the bucket will drain at the PCR and remain in the empty state
until more cells arrive. For stability of the measurement, the PCR must be greater
than or equal to the average cell rate.

The filling up of the bucket illustrates how a FIFO buffer fills up with data. The
difference between the input and output poiners is the depth of the buffer. When all
data has been read out of the butfer, the buffer is then empty.

Constant Bit Rate Application of the GCRA.

If the Peak Cell Rate is set to equal the average celf rate of the CBR data, the depth
of the bucket will fluctuate according to the CDV present. If the depth in the bucket
is ploited as a graph, this shows the spread of 1-point CDV. For CBR data, the
l-point CDV measurement will approximate the Z-point CDV value, i.e. the CDV
added by the ATM network, Non-conforming cells will distort the shape of the
graph a little and clamp the maximum 1-point CDV value. It may therefoze be useful
to disable the declaration of non-conforming cells to get a complete picture of the
CDV characteristic. So, it can be seen that the GCRA can be used to measure CDV
as well as non-conforming cells.

Non-Constant Bit Rate Application of the GCRA.,

For non-CBR data, cell arrival times depend on the time distribution of transmitted
data as well as the CDV added by the network, If the transmitted data is not CBR,
then the GCRA cannot usefully measure the network CDV. 1t can, however, be used
o measure the distribution of the received data. The GCRA may be computed with
the PCR set to any value (greater than the average value). As the PCR is increased,
the maximum 1-point CDV value will decrease. Non-CBR traffic may be analyzed
and policed by running the GCRA at more than one such rate.

For non-CBR data, where data occurs in variable length bursts, the Peak Cell Rate is
the rate during a burst and the long term average as the Sustainable Celi Rate (SCR).
To police this data, a GCRA can operate with the Peak Cell Rate and CDV tolerance
as before. Another GCRA operates using the SCR value instead of the PCR. The
CDV value of the GCRA is much bigger when using the SCR value and is
proportional {0 the size of the bursts and the gap between bursts, When used with the
SCR vakue, the CDV tolerance is known as the Intrinsic Burst Tolerance,
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Using the 1-Point CDV measurement.

ANALYSE THE TRAFFIC CDV PROFILE.

To analyze the CBR CDV characteristic, set the PCR to equal the mean rate of the
CBR traffic. The maximum 1-point CDV value (in cell times) is the minimum buffer
depth (in ceils) required to remove the CDV. In practice, twice this buffer depth is
-reguired because the buffer tust be reset at an unknown point in the CDV cycle. Ila
buffer overfiow is occurring in CBR “playout buffers”, the fault may be
sectionalised by performing measurements of 1-point CDV at various points in the
network.

Traffic shaping may be used to smooth out the variations in non-CBR traffic and so
make the signal more economical to transport across the ATM network. The
maximum {-point CDV value (in cell times) represents the buffer depth {in cells)
required to smooth out the data to the selected Peak Cell Rate.

The distribation of the 1-point CDV graph gives further insight into the cause of
CDV in the ATM network. By varying the PCR and observing the CDV the traffic
distribution may be characterized completely.

VERIFY THE POLICING FUNCTION. Ty

To verify the policing action, set the PCR and CDV tolerance to that used in the
network element and compare the non-conforming cell ratio with the cell loss ratio
available from the network element or measurad using test equipment. If no non-
conforming cells occur, the (CDV tolerance - maximum 1-point CDV value) gives
the margin left available before reaching a condition of non-conformance.

20

Fany






atm.book : intro.doc 21 Tue Oct 14 15:52:03 1997

NOTE: The nurnbers
of channels given here
relate fo the
HP37717C fitted with
the ATM Services
option USK, OYK or
USL. Instruments with
other ATM options
allow the
configuration of

4 virtual channiels,

{1 foreground and

3 background
charnnels).
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Introduction to ATM and LAN Testing
Traffic Simulation

Traffic Simulation

The test set can generate modeled cell traffic which i3 statistically representative of
single and aggregate services present on a single physical link (N or NNT), and
can be used {o provide a number of pre-configured Benchmark’ traffic loads

Up to 10 virtual channels rziay be configured, of which one is the Foreground
Channel (normatly used for out-of-service measurements, e.g. with the Test Cell as
payload), and the remaining 9 virtual channels are Background Channeis.

The payload of the Foreground Channel is very flexible, but the Background
Channels contain just a repeated configurable User Byte for channe! identification
after ATM routing.

An important feature of ail 10 channels is the cell timing distributions which may be

selected. Independently for each of the 10 channels, and in any combination, one of

three basic cell timing distributions is available:

Constant (CBR} Only one parameter, mean cell rate, requires selection.
Rapndom - Only one parameter, mean cell rate, requires selection.
Burst There are three definable parameters

{ay the mean cell rate
(b) the burst size  {length of each burst in cells)

{c) the peak rate  (the cell rate during each burst).

The Constant distribution schedules the transmission of celis with gming as close to
that of a constant bit rate (CBR) service as possible. Becanse the selected cell rate is
implemented by & series of discrete cell events, for arithmetical reasens there will be
some small unavoidable deviation from ideal periodic cell timing. Also, the precise
timing of cells will be influenced by interaction with the repeating framing overhead
of the physical layer. However, these effects are small.

In Burst distribution, the burst itself repeats with a periedd dependent arithmetically
on the three parameters selected. A typical application of the Burst is in simulation
of intermiftent data-traffic and in testing traffic policing functions where both mean
and peak rates must be defined.

The Random: distribution is based on a pseude-random function. The decision to
schedule a cell for transmission is dependent on a combination of the random

)
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function and the mean rate selected. Random is a particularly useful distribution for
simulating the load which would be offered by the combination of a large number of
independent traffic channels.

The 10 streams are all generated by independent scurces, However, when the cell
streams are combined to form the composite transmitted stream, a degree of cell
timing interaction occurs, as in all ATM cell multiplexing. The independent streams
scheduled by the generators will freguently contend for a particular cell slot.
However, because the Foreground channel stream is intended principally for
measurement, its distribution is considered most important and therefore any cell
which the Foreground channel wishes to send is always accorded priority over the
Background channels. After any Foreground channel cell, ceils from the
Backgrounds have equal priority amongst themselves and are sent in the order with
which they are scheduled for ransmission by the independent generators, Idie or
Unassigned cells i1l remaining slots.

As with usual ATM practice, Background channel cells awaiting transmission are
held in a (virtual) buffer in their scheduled order until a skot is avaiiable. In extreme
cases, patticularly where the aggregate selected mean rate is clese to 100% of the
maximum possible, and two or more long bursts happen to coincide, there could be

a large number of schednled background channel cells awaiting fransmission. The A
instrument aliows up to 2048 pending cells. If extreme settings cause this buffer gurg

length o be exceeded, then Background channel cells will be lost. (Foreground
channel cells are never lost.) When a cell is lost, a real-time warning: “Tx
background cells are being discarded” appears momentarily on the status line of the
display. In practice, repeated cell loss may show the warning for prolonged periods.

A benefit of the buffer is that mean rates very close to 100% may be tested even
when the combined peak rates wounld considerably exceed 100% for significant
periods.  However, one consequence is that, in some circumstances, a user change
of distribution parameters from z high aggregate rate (close 1o 100%) to a low rate
may resull in a significant delay before the visible transmitier output rate changes -
due to the buffer emptying gradually. Ordinarily, this effect is not noticeable.

The cell headers, payloads and timing distributions for the Foreground (test) virtual
channel and background virtual channels may be selected. Cell capacity not
specifically assigned as Foreground channel or Background channel will be filled
with Unassigned Cells or Idie Cells, and otherwise their details are (reated in the
user display like those of a Background channel. Either Unassigned or Idie Cells
may be selected, but not both.

Generally any of the cell level receive measurements may be used with simulated
traffic.

22
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OAM Cell Generation

OAM cell generation is selected (on or off) from the TEST FUNCTION display.
The continuity check OAM code is not included as this is needed only during traffic
gaps, and 1$.n0t a traffic load requirement.

Distribution

Distribution Types
Constant

Near pericdic with selectable rate in cells/s. Single cells are transmitted at regular
intervals, the separation deterinined by the selected cell rate.

Burst

Periodic burst with selectable burst length in number-of celis and mean cell rate in
cells/s. With option USK,0YK and USL modules, the cell rate during the busst is
also selectable.

Random
. o . . )
Poisson digtribution with selectable mean cell rate. Individual cell opportunities N

are pseudo-randomly filled with a probability appropriate to provide the chosen
mean cell rate.

23
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Alarms

PO/ DSn physical layer a.larms ate covered in “The HP 37717C PDH / DSn
Operating Manual”, ‘

SDH / SONET physical layer alarms are covered in “The HP 37717C SDH /
SONET Operating Manual”.

ATM Layer Alarms

ATM layer alarms differ from physical layer alarms in that they are transrnitied
asing ATM fault management OAM cells. These are ransmitted using different
header values from the user data cells and are detected in parallel with the user cell
stream selecied for test. There are two levels of ATM layer alarms:

F4 or VP alarms
F5 or VC alarms

The HP 37717C can generate and detect VP-AIS, VP-FERF (VP-RDD, VC-AIS or
VC-FERF (VC-RDI) alarms.

VP alarms will only be detected if CELL SELECTED FOR TEST is VP or VC.
VC alarms will only be detected if CELL SELECTED FOR TEST is VC.

Any VP or VC alarm detected will illuminate the front panel VP or VC alarm
indicator, if selected. However, alarm analysis in Channel View is independent of
these selections

Continuity check cells are another type of fault management OAM cell (VP-CC or
VC-CC) and may be found as substitutes for the transmitted cell stream during
DAUSES.

VP-CC or VC-CC cells are generated at a rale of one per second. I the transmitied
ceil distribution is set with a large burst size and low mean cell rate, long periods of
silence can be arranged in the transmitted VC. If this period exceeds 3.3 seconds, a
loss of continuity defect {VP-LOC or VC-LOC) may be declared in network
eguipment. This may cause VP-ATS or VC-AIS cells to be generated. Transmission
of VC-CC or VP-CC cells by the instrument or network aveid this happening.

By setting up the transmil cell rate and burst size and selecting VP-CC or VC-CC on
or off, the VP-LOC and VC-LOC mechanisms in retwork equipment may be tested.
Continuity check cells may be segment or end to end. The HP 37717C transmits
only end to end VP-CC or VC-CC celis.

24
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EFCI (explicit forward congestion indication) may be used fo control congestion in
ATM networks. This is detected in the PTT field of cells in-the stream under test and
indicated on the HP 37717C as CONGESTION EXPERIENCED alarm.

ATM Alarms and other conditions detected during a test are logged. The following
list comprises the conditions which may be logged

ATM Alarm Additional Information

PLCP Frame Loss Applies to D33 PLCP convergence layer
PLCP Remote Alarm Applies to D83 PLCP convergence layer
LOSS of CELL 8YNC also known as LOCD, Loss of Cell Delineation
SELECTED CELL NOT BRX '

PATTERN LOSS L.oss of the expected test patiern

CONGESTION EXPERIENCED ‘
VP-AIS Virtual path - Alarm Indication signal

VP-FERF Virtual path - Far End Receive Failure C}
{also calied VP-RDI)
VP-LOC Virtual path - Loss Of Continuity
VC-AIS Virtual channel - Alarm Indication Signal
VC-FERF Virtual channe! - far End Receive Failure
(also called VC-RDI)
VC-LOC Virtual channel - Loss of Continuity
TEST CELL LOSS
PM OAM LOSS Performance Management OAM loss
AALLOSS Services level, for details see page 10
25
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Operation During Alarm Conditions

Error counting in measurements is inhibited during alarm conditions as defined in
the following table

NOTE Alarms from the SDH / SONET and PDH / DSn physical layers ate not shown in the
following table.

Measurement Alarm
Received Cells LOS, LOF, Loss of Cell Sync, PCLP LOF
Corrected HEC LOS, LOF, AIS, Loss of Celt Sync, PCLP LOF
Non-corrected HEC  |LOS, LOF, AlS, Loss of Celt Sync, PCLP LOF
Errored Ceils LOS, LOF, Loss of Cell Sync, Test Celi Loss, Pattern Loss, PCLP LOF
Lost Cells LOS, LOF, Loss of Cell Syne, Test Cell Loss, PM OAM Loss, PCLP LOF
Misinserted Cells LOS, LOF, Loss of Cell Syne, Test Cell Loss, PM OAM Loss, PCLP LGF
BEDC BIP-16 LOS, LOF, Loss of Cell Sync, PM OAM Loss, PCLP LOF -
Bit Errors LOS, LOF, Loss of Cell Sync, Pattern Loss, PCLP LOF =
Gated MCTD LOS, LOF, Loss of Cell Syne, Test Cell Loss, PCLP LOF
Max CTD LOS, LOF, Loss of Cell Sync, Test Cell Loss, PCLP LOF
P-P 2-pt CDV LOS, LOF, Loss of Cell Syng, Test Cell Loss, PCLP LOF
Max 1-pt CEV - LOS, LOF, Loss of Cell Syng, PGLP LOF
Non-conforming Celis |LOS, LOF, Loss of Gell Sync, PCLP LOF
AAL results except LOS, LOF MS-AIS, LOP Path AlS, Loss of céll sync, AAL loss, PCLP LOF
AAL over-run
AAL-5 over-run LOS, LOF, MS-AIS, LOP, Path AIS, VP-AIS, VC-AIS, AAL loss, PCLP LOF
Channel View LOS, LOF, MS-AIS, LOP, Path AlS, PCLP LOF
26
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ATM Modules page 28

LLAN Testing Module page 32

ATM Moduie Features page 33

Cell Level ATM (Options UKN (USE) and UKZ) page 33

ATM Services Modules {Options USK and USL) and Broadband Auxiliary
Module (Option 0YK) page 38

L AN Module Features (Option USL) page 42

ATM and L AN Testing
Modules

information on the optional modules inclnding
selection of the features available.
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ATM Modules

ATM Modules

Cell Level ATM Testing. Option UKN (USE)

| S—

REGEIVE
B $4 WO Mb/s

DEMUX 78O
HANDEBET

Option UKN (USE) provides generation and measurement of PDH /
PSn signals with ATM paylioads at interlaces of 2.048 Mb/s (E1),
34.368 Mb/s (B3), and 139.264 Mb/s (E4).

Frequency Offset can be added at the interface rates
Line rate frequency measurement can be performed.

Provides the fellowing RZ input and output interfaces:
E3 and E4: 75 £ unbalanced _
E1: 75 L2 unbalanced, 120 £ balanced.

Allows selection of Line Code AMI, HDB3 or CMI
Allows error and alarm injection

Allows the selection of Foreground (F/G) and Background
(B/G} distribution, headers and payloads.

Fill Celis nray be Idie or Unassigned.

Provides selectable UNI or NNI interface.

Foreground timing distribution may be Constant or Periodic burst.
A Single burst of a selectable number of cells may be adéed

A Test Cell payload is provided for delay and cell misinsertion and
loss measurements.

Single HEC, double HEC or bit errors may be added to the ATM
payioad. When added to all cells they may be added as a burst.

OAM alarms may be added to the transmitted stream.

28
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Cell Level ATM Testing. Option UKZ

TRANSMIT
BEs 26
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Physical Layer:

Option UKZ provides generation and measurement of PDH/ DSn
signals with ATM payloads at interface rates of:

1.544 Mb/s (DS}, 44.736 Mb/s (DS3),

2.048 Mb/s (E1) and 34.368 Mb/s (E3).

Frequency Offset can be added at the interface rates.
Line rate frequency measurement can be performed.

Provides the foliowing RZ input and outpul interfaces:
DS3 and E3: 75 £2 unbalanced

El: 75 £2 unbalanced, 120 £2 balanced,

D81 100 £2 balanced.

Allows selection of Line Code AMI, HDB3, B3ZS or B8ZS
Provides Input sensitivity ievel selection.

Provides output level control for DS1 and DS3.

Allows error and alarm injection

Allows selection of PCLP or Direct mapping for DS3.

ATM Convergence Layer:
Allows selection of DS3 PCLP Growth Octets Z1 to Z6, Line
signal status bits and Path Status FEBE, RAT, and 1.8S.

Provides scrambling on/off selection.

ATM Cell Layer:
Allows the selection of Foreground (/G and Background
(B/G) distribution, headers and payloads.

Filt Cells may be ldle or Unassigned.

Provides seleciable UNT or NNI interface.

Foreground tirming distribution may be Constant or Periodic burst,
A Single burst of a selectable number of cells may be added

A Test Cell payload is provided for delay and cell misinsertion
and loss measurements.

Single HEC, double HEC or bit errors may be added to the ATM
payload. When added to all cells they may be added as a burst.
OAM alarms may be added to the transmitted stream.
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Broadband Auxiliary Testing. Option 0YK

The Broadband Auxiliary medule needs one of the cell layer modules: ETST cell tayer
option UKN {USE} or ANSI / ETFSI cell layer option UKZ. With the ETSI cell layer
option UKN (USE), a physical layer interface, for example, Structured PDH / DSn
Option UKJT (USA) is required.

Alows the selection of 1 Foreground (F/G) and up to 9 Background (B/G) distribution,
headers and payloads.

Fill Celis may be Idle or Unassigned.
Provides selectable UNI or NNI interface.

Foreground and Background timing distributions are individually selectable and may be
Constant, Random or Periodic burst.

A Test Cell payload is provided for delay and cell misinsertion and loss measurements.

Single HEC, doubie HEC or bit errors may be added to the ATM payioad. When added to
ali cells they may be added as a burst.

OAM alarms may be added to the wransmiited stream.
Provides a graphical overview of the traffic at a point in the network with Channel View.
Provides graphical displays of Rate History and 2-Point Cell Delay Variation

Provides AAL Sublayer Measurements

30
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Services Layer ATM Testing. Options USK and USL
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The Services Layer modules need one of the cell layer modules: ETSI cell
jayer option UKN (USE) or ANSI/ ETSI celi layer option UKZ. With the
ETSI cell layer option UKN (USE}, a physical layer interface, for
examptle, Structured PDH / 1DSn Option UKT {(USA) is required.

Allows the selection of 1 Foreground (F/GG) and up o 9 Background (B/G)
distribution, headers and payloads.

Fill Cells may be'Idle or Unassigned.
Provides selectable UNI or NNI interface,

Foreground and Background timing distributions are individually
selectable and may be Constant, Random or Periodic burst.

A Test Cell payload is provided for delay and cell misinsertion and loss
measurements.

Single HEC, double HEC or bit errors may be added to the ATM payload.
When added to ali cells they may be added as a busst,

OAM alarms may be added to the transmitted stream.

Provides a graphical overview of the traffic at a point in the network with
Channel View.

Provides graphical displays of Rate History and 2-Peint Cell Delay
Variation

Provides AAL Sublayer Measurements

See LAN Testing Module. Option USL page 32 for the LAN testing
featuzes of this module
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LAN Testing Module

LAN Testing Medule. Option USL

i i

SERVSCES

S S J

Provides ETHERNET 10base-T and AU interfaces.

Provides “Ping” network continuity check.

Ping with seiectable rate for packet loss testing.

Measures ping loss and delay with and without background ioading.
Background loading rate and packet length mix are selectable.

Allows any combination of ping packets, file transfer and background load
as test source.

Measures average data rate while sending simulated files, -
Measures collisions in Ethernet LANs.

Presents Round Trip Delay history in graphical form with maximuam,
minimum and mean color coded information.

CAUTION: Connection to the RJ-45 sockets should use Un-shielded
Twisted Pair (UTP) cable. Damage to the instrument may result from the
use of Shiclded Twisted Pair (STP) cabies. A suitable cable, Part Number
8120-6830, is available from Hewlett Packard.

See Services Layer ATM Testing. Options USK and-1JSL. page 31 for
ATM Services Layer Peatures of this module.

0 BASE-T
CETHERNET
Al
e —
TOKEN FiNe
O
) N
Al
3 ;
| |
( j
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ATM and LAN Testing Modules
ATM Module Features

ATM Module Features

ATM Cell layer features are enhanced if one of the options OYK, USK or USL are
fitted. To accommodate these enhanced features, there are differences in their
presentation on the digplay.

Cell Level ATM (Options UKN (USE) and UKZ)

Traffic Simulation

Traffic stmulation is provided for out-of-service testing where real user traffic is not
suitable and user control of cell timing distribution is needed.

Lise the [TRANSMIT | display FXIT]

Wik ”%2"1?“35'&%": A PN TW A settings to select the cell
;_s‘m‘{a URIMETI0N. e -
S stream headers, payloads and
12 [:s}i/si { bitds ) éiS{ribﬂ{iGI}.
FlG 13280373
w10
mE LD _ You can select the headers, payloads and
Fes pIsTRIBUTION pums o distributions of the F{)r_eground (F/G)
channel and Background {B/G) channel
cells. The Foreground chamnel cell is
— used as the subject of the fest and the

1 DS TRE2-JRCONTEH TS
LTI0H: )

% | background channel cells are (ransmitted
with it in the same physical link

The test stream comprises: 1 Foreground
Channel, 3 Background Channels and
the remaining cell oppertunities which
are filled with unassigned or idie cells 387 0 s Tl B
. . . . ErA: PEVLDRD L TEST €EIL 3
selectable from the CELL STREAM 85 STRERY o ]
e mynciey . . B/C HEABER GFC_ LF] $Li ,?_'TE CLE
CONTENTS N dt%pl‘ly T IR e = 1

FHL LELLS £ IBLE 1

3 [ &

)

STRIUS:
TR
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ATM and LAN Testing Modules
Cell Level ATM {Options UKN (USE) and UKZ) -

Ditferent types of waffic may be

£ Ave

simuiated by selecting the cell timing

3

distributions.

EDISTRIBUTIGH:

. BANTHIDT# (&) (oelidsy © blads 3
The four channels can have any of the I g T
following two cell timing distributions: WE b

Constant or periodic Burst. A number
of traffic models may be stored in the
instrement as part of complete

E/E BISYRIBUTION

_PERIHBIC
fAbY SIKELE BURST oF H t icells
£ OFF H

instrement stored settings

SIAELS
il i

- N '

Type of Service

Useful Equivalent Cell Timing Distribution

Constant Bit Rate

Constant (periodic)

Sarvice Protocol Packet

Burst {(Periodic burst)

TRAMSMITTER TUTPUT £ Am 3

[ LELL STRERH LEISTRIEUTIONZ

ERNENEETR 1743 lealidsi 1 bit/s
G 13280373
BYG HE £ 8
Bl B2 Loal
BAG W3 [
fBLE
FH DISTRIBUTION [ PERIODIC  :
ADG SEHBLE BHRST oF

1606 3 cells
L ——

STRTYS:

e rox i

The payload of the foreground and
background channels may be selected
independently of the distributions by
LG ATV LAYER J CONTENTS:

The number of parameters selectable in

busst mode depends on the optional

modules fitted. Ail ATM Cell layer, Fany
ATM Services and Broadband Auxiliary
modules provide the capability to select
the burst length in cells and mean cell
fate it number of cells per second.

A Single burst of a preset number of
cells may be added.

TRANSMITTER TUTRLT L AT 1
EHYSICRE] iR CTEST
LEVER L LETER | wERIon

[CELL SIRERE LECHIERTS

INYERFELE LNE ]

FO5 MERBER L UBL  ut BIL GiF

£ 03T Az re0es £6

Fo3 PAVLORE T REST CE(L

/5 STREAK Tt 1
&M HERDER GFC LRI [ PII__LtF

J 114082 [0y 8]
B/G PAYLORD € c0g0ansl 1
Flui EELLS I ILE 1

GE T IPLE]
HINPOM ]
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ATM and LAN Testing Modules
" .Cell Level ATM (Options UKN (USE) and UKZ)

Each background channel header and

M : .. N TRENSEITIER QUTFUT [ ATH ¥
payload is selected and set-up in turn by Sy
. N . AYER il
using the B/G STREAM selection. CELL STRER ECONTENTS
INTERFACE . Mg I
FAE HEHDER 88L UFL (=] BT LLE
[ 01 0 381 02083 10}
FA/S PRYLORD £ TEST ERLL 3
/% STREAN m
G HEHDER GFL UFT uel PT TLE
3 110 221 Lenst fnr
. E/G PRYLOAD L 60R0G001 3
FH.l TELLS [ ilE 3
STRTUS:

The cross cell PRBS runs continuously
from cell to cell. With the cross cell

[ #Tr

PRBS, error instances of cell TEeL STRERN Ech'ﬁsﬂns 1

misinsertion or cell loss will cause PO RERIER BE 11 by B oy Rl £
F/E PRYLOSE  RRIRTME I

pattern sync loss. 55 Sthem ]

BAG HERJER OFL WP ues P11 Ci.ﬁ

. + + - B/C PRYLORD Lozt at [%39«53335 {GJl

With the single cell PRBS, the PRBS is Frio ceLs P

restarted in every celi. Cell loss will
NOT cause pattern sync loss but, of
course, payload errors will be counted.

The Test Cell

Delay measuremenis and cell misinsertion and loss measurements use a special est
cell The test cell is that defined in ITU-T 0.191. Delay measurements use the time
stamp and cell misinsertion and loss measurements use the sequence number.
Errored cells are indicated by the EDCs (Error Detection Codes) in the test cell.

The test cell is selectable from the

ATM LAYER e
dispiay by selecting the test cell in the %EE;?EEQ:”” e
CELL STREAM [e]BMEFR{ReTN8]. The e ?f% {ig; a2 Edbe) £
header of the test cell may thenbeset | gagm o 0 ity o
USiIlg C L Hi ER e . £

FILL EELLY £ IRE

SIS
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ATM and LAN Testing Modules

Cell Level ATM (Options UKN (USE) and UKZ)

Trail Trace

Use the [ TRANSMIT] display
e Wl setings (o select
the trail trace content.

Aia_rm and Error Generation

Header Errors

TRANSHITIER GEFPUT

SHENAL £3% s )
CLACK $¥hE
TERNINRTE‘HH_

FREGUEREY OFFSEY
TRAIL TRECE

CELL SCRANBLING

BHYSTER BT TESY
| LRAYER i LAYER | FUNCTIOH

L A 3

L INTERNRLI
THTERMRL

TS UHRRL

HDE=

i 3
KPITTIH

£ 3

SERTUS:

Errors may be added to the ATM cell header. Selecting SINGLE HEC adds one

error to the ATM header when activated. An isolated single error will be corrected
by the HEC mechanism and will result in a measurement of a corrected HEC error.

Selecting DOUBLE HEC adds two errors to the same header. This will cause the
HEC check to fail and the cell to be discarded.

A burst error add feature is also available
whenever header errors are selected to
be added to ALL CELLS. BURST can
be used to stress the ATM cell
delineation algorithm. You can select a
burst of from 1 to 8 consecative errored
cell headers. Usually six header ervors
can be added before cell delineation is
lost. A burst of single header errors will
cause only the first error to be corrected
because of the detection/correction mode
inherent in the header error correction
algorithm.

CTRAMSKITTER DUTPUT
AESTERL R
¢ LAYER 't LAYER |FLN:

ERRIR ABD TWPE
STRERN
BURST 8122
AE BURST
AFM 7 ARM TYPE

E BTN 1

TEST FURCTION { BTM PAYLD 3 ERR & RLARE

C BEHRLE HEL 7
CRLLCELLS 3

PTG
L oFF ¥

STATLS:
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ATM and LAN Testing Modules
Cell Level ATM (Options UKN (USE) and UKZ)

HEC Errors

Header error correction may be checked

with the introduction of single header T;Z‘%’f“g%f‘m?;ﬁf:
errors, The detection and discard " TesT FRCTiOn £ AT PRLD 3
operation of devices may be checked R Y St

with double header errogs. Celt
delineation may be checked with the

introduction of header error sequences.

L SIHECE HEL )
U F7B CELLS ]
[ OFF 1

OfM CELL ALARMS [ GFF 1

Payload Errors

H5|

. . N STATYS
Bit errors may be infroduced into the el N
ATM payload.

Use the {TRANSMIT] display TEST FUNCTION.

errors and OAM alarms in the transmitied stream.

LE BIT RIS

|
|

settings o produce ATM
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ATM and LAN Testing Modules

ATM Services Modules {Options USK and USL) and Broadband
Auxiliary Module (Option 0YK}

ATM Services Modules (Options USK and USL)
and Broadband Auxiliary Module (Option 0YK)

Traffic Simulation

Traffic simulation is provided for out-of-service testing where real user fraffic is not
suitable and user control of cell timing distribution is neaded.

Use the [TRANSMIT] display

%;-p-;.-g,!-?-[-fp;ﬁfﬁ’ﬁfm’m‘f? ’ FRICINS LGN scttings fo select the cell

JLAYER i LRYER A

fcm syeEr | IWTERFACE [ siream headers, payloads and

e S sy L B igfr ;

BiiC BE iif wirmoiiand distribution.

BE 2 [ © ) 2L Fileon3ial

Bat ek iii Eitmited

E% E § 1{ : §% 5? § E %ﬁ § g § % You can select the headers, payloads and

IR S IR distributions of the Foreground ghanne!
' v and Background channetl celis. The

Foreground channel cell is used as the

subject of the test and the background :
channel ceils are transmitted with it in O
the same physical link ’

The number of background channels selectable varies with optional modules, This
exampie uses the ATM services module USK or USL.

The test stream comprises: i

Foreground Channel, up to 9 T s g
Background Channels and the mEs
dC g 0 C W . N cz;i STSERMC_EIISH§ - TYPE  5iZE FE RATE
remaining cell opportunities filled with EE 1 E§§§£§§T I
unassigned or idie cels. * H
chira e
Different types of traffic may be chi
Hice - 2589

simulated by selecting the cell timing
distributions.

The ten channels can have any of the
following three cell timing
distributions: Constant, periodic Burst :
or Random, see page 21. Particuiar combinations of settings allow traffic models to
be constructed by the user.

DISTRIE~
LTIOY

LELL CELL
HERIZRS FAYLEAT
i

A number of traffic models may be stored in the instrument as part of complete
instrument stored setéings.
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ATM and LAN Testing Modules

ATM Services Modules (Options USK and USL) and Broadband
Auxiliary Module (Option 0YK)

Type of Service

Useful Equivalent Cell Timing Distribution

Constant Bit Rate

Constant {periodic)

Service Protocol Packst

Burst {Pericdic burst)

Multiple channels considered
together as a composite load

Random (Poisson}

The number of parameters selectable in burst mode depends on the optional
modules fitted. All ATM and ATM Services / Broadband Auxiliary modules provide
the capability to select the burst length in cells and mean cell rate in number of cells
per second. The ATM Services / Broadband Auxiliary modules, options 0YK, USK

and USL provide the additional capability of selecting a cell rate during the burst

which is different to the mean cell rate, and also provide the Random Distribution.

i
CATEYUITTTER ) OYEST
VER

BHSICAL
i LFENET | ik

CeLL smemmcpanLG 3

FG (RS
BB 3 LSER EYIE [ 80000001 1
BE 2 {3589 BYEE [ 020008105

BG 3 USER BYFE LOO09E01L 3
EG & USER BYTE Rl 1003
BG 5 USER BYTE LSO 3
EC & USER BYIZ [OGOCRE1Z03
EG 7 USER BYTE [oo0n0ti1s
66 8 U9ER BYTE L000G! 3
5C T USER RYTE [EVEVF

ER A
K

course, payload errors will be counted.

Instead of normal operation where the
Foreground Channel is a single VC, the
same celi positions may be substituted
by one of the composite cell streams
stored in the instrement. The stored cell
streams contain a number of fixed VCs
which periodically repeat, some
containing deliberate errors. The stored
streams are iniended for instrument
demonstration, test and training
purposes. For details seepage 99

The payload of the foreground and
background channels may be selected
independently of the distributions

The eross cell PRBS runs continuously
from cell to cell. With the cross cell
PRBS, error mstances of cell mis-
insertion or cell loss will cause pattern
sync loss.

With the single cell PRBS, the PRBS is
restarted in every cell. Cell loss will
NOT cause patiern sync loss but, of

T RANARRITRRRETPUT
;;'ﬁ'vslc'ai.;r"ﬁ’a“r“n AT
L LAYEE il LBYER

ILELL STRERMIPRYLOAD 3

R = TORED STRES LN ]
BG 1 USER AYIE

HEUsCT et

LO0aBa0N] 2
B0 Z  USER BYTE Lo00800157
BL 3 USER BYTE [Om0G06113
HF & USER BYIE LO00L0105;
Bo B USER V1Y GHA LI
BS £ LSER DYIE £O60601 153
B5 T USER BYTE TOD0EDILLS
B £  USER BYIE 7000510007
B8 USER BYIE LO00FT00L

STATIS:

Note that when a stored celi stream is selected, the terms “Foreground” and

“Payload” are no longer meaningful.

Fany
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ATM and L.AN Testing Modules

ATM Services Moduies {Options USK and USL) and Broadband
Auxiliary Module (Option 0YK)

With the cell layer modules options UKN (USE) or UKZ and WITHOUT the
modules GYK, USK or USL, a single burst of contiguous cells may be added o the
Constant Foreground chansnel distribution on a single event basis. The burst size is
selected from the TEST FUNCTION display.

The Test Cell

Delay measurements and cell misinsertion and loss measurements use a special test
cell. The test celi is that defined in TTU-T draft 0.191. Delay measurements use the
time stamp and cell misinsertion and joss measurements use the seguence number.
Frrored cells are indicated by the EDCs (Error Detection Codes} in the test ceill.

The test cell is selectable from the [TRANSMIT ATM LAYER JUtguEyany
selecting the test cell in the CELL STREAM [«SRETITENe . The header of the
test cell may then be set using (oSNNI AN =51

TRANSMITTER OUTPUT oy :
LE A ]
2 or: PT
Fé 13 32 EB% B
BB 1 [ 1 3 g #
B3 & - 32 pag [
BE 3 & 3 3z 8@ 2
B 3 & 3z il 4
BE 5 Q 5 32 BB 2
BE B [ 1 3 pel £
ER 7 & T 3z [ 3
& = B 3 BG 2 [ g 37 Dag 3
BG S USER BYTE [DE00EBDET kG 9 1 g 3z Daa &
FiLl 1LE
RIf~ ERS PRYLOAS
.
Trail«Irace
TRENSHITIER DUTPUT i HMM
. e e
Use the [TRANSMIT ] display 0L i e i)
2 L — q . i 134 Hbes ] L INTERNALZ
s e VWA seitings to select A e RIS
. TERRINAT HIR ’?EalqﬁNBl-éL
the trail trace content. LIde Ut rser  Hom .
TRAIL TRALE
HPITLTE
LELA, SERFRRL ENE T o8 3

STRTLS:
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ATM and LAN Testing Modules

ATM Services Modules {Options LUSK and USL) and Broadband
Auxiliary Module {Option 0YK)

Alarm and Error Generation

Header Errors

Errors may be added to the ATM cell header. Selecting SINGLE HEC adds-one
ersor to the ATM header when activated. An isolated single error will be corrected
by the HEC mechanism and will result in a measurement of a corrected HEC error,

Selecting DOUBLE HEC adds two errors to the same header. This will cause the

HEC check to fail and the cell to be discarded.

A burst error add feature is alsc available
whenever header errors are selected (o
be added 1o ALL CELLS, BURST can
be used to stress the ATM cel}

TRENSHITEER GUIFLY
iPHYSICAL T BTH
L RYE

ERRDR ROD TYFE
STRES

[
BYER i ERYZR EFUNCT 0,

{ AW )

TEST FUNCTION § AT PAYLE 1 ERR ¢ RLRAN

£ DEURLE HEL 1
{ ALl CELLS ]

i R X EURST SIZE £
delineation algorithm. You can select a S REST ClE——
08 ALRARY TYFE { GFF il

burst of from 1 to & consecutive errored
cell headers. Usualily six header errors
catr be added before cell delineation is
lost. A burst of single header errors will
cause only the first error to be corrected

S‘FH‘{lis:

because of the detection/correction mode ahy ;)
. . . S
inherent in the header error correction ’
algorithm.
HEC Errors
Header error correction may be checked
with the introduction of single header fﬁl‘% ;
¢ . 4 . CFUACTIOMN:

ervors. The detection and discard v 3 e & A
operaiion of devices may be checked R gzt
with double header errors. Cell

. K . K Ot CELL FLAANS £ ooFE 1
delineation may be checked with the
ingroduction of header error sequences.
Payload Errors
Bit errors may be introduced into the i ¥ EaE
ATM payload.

Use the [TRANSMIT] dispiay NIRRT scitings to produce ATM
errors and OAM alarms in the transmitted stream.
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ATM and LAN Testing Modules

LAN Module Features (Option USL)

LAN Module Features (Option USL)

Physical Layer Selections

The MAC protocol and physical layer

TRANSMIT| interface are set on the
PHYSICAL LAYER display.

The PHYSICAL ADDRESS is unigue to
each device and is therefore fixed.

Network Layer Selections

The transmit network details are sef on
the NETWORK LAYER
dispiay. The type of settings required for
IP are shown right.

To change the addresses use.
ADDRESSES EISf]g When the
addresses have been set, select
ADDRESSES 3.

42
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ATM and LAN Testing Modules
LAN Module Features (Option USL)

Test Function Selections

Tests are setup from the. TEST
FUNCTION display. Each test function
can be swiiched on and off
independently of the other test functions.

All test functions are set to OFF atthe
end of gating.

It is possible o use any combination of
test functions simultaneously.

The ECHO TRANSMIT MODE
[ole] NI (HTARE Drovides a ping fest
facility.

Ping testing checks the network without
automatic error correction. In this mode
a rate of the transmitted ping packets
between 0.1 and 10 packets per second
may be selected.

S, Wl R -

For file transter testing, the TEST
FUNCTION ZERGLUERE may be
selected as shown, The file size is
selectable from this display.

E <4

Y IR

e meamiond i b gy
iy e il 25 T et ORI
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ATM and LAN Testing Moduies
LAN Module Features (Option USL)

For testing under load conditions a
background load may be introduced by
selecting TEST FUNCTION
BACKGRND LOAD iR
LOAD GENERATOR [SNE.

The PACKET RATE is selectable,

The mix of short and loag packets may
be varied to simulate different types of
ioading.

Receive Selections

If the TRANSMITTER OUTPUT and
the RECEIVER INPUT aze both set to
LAN, the [RECEIVE] and [TRANSMIT]
PHYSICAL LAYER and NETWORK
LAYER settings are automatically
coupled. ¥f the TRANSMITTER
OUTPUT is not set to LAN, for example
if it is set to ATM. the LAN
settings are made in the same way as the
features, see page 42, The
Physical (MAC) address is automatically
read from the interface,

44
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ATM and LAN Testing Modules
L AN Module Features (Option USL)

Results Selections

Cumulafive and short term results are available for the physical layer, connectivity
ping testing and file transfer testing. The far end address is available from
RESULTS]. The following iliustrations show the resuits available

Doy v b om0

b e ey i s

s

For a graphical display of round trip
delay select RTD HISTORY]

Certain conditions are required {0 be met
before this result is available. The
display opposite shows these

conditions, as displayed by the
mstrument, when they are not being met

PRI TIES

45






atm.book : atmmod.doc 46 Tue Oct 14 15:52:03 1997

Nl
i

ATM and LAN Testing Modules
LAN Module Features {Option USL)

The bar graph shows maximum (red),
minimwm (bhie) and mean (green) delay
for each bar period, The delay time scale
is automatically set to the maximum
delay. When there is litele or no variation
in round trip delay, the maximum and
mean (red and green) bars may be
masked by the minimum (blue) bar.,

Dropped File and Lost Echo Indications

Dropped File

Each cecurrence of & dropped file (a file transfer failure) is indicated by the front
panel PATTERN LOSS indicator. A count of these dropped files is shown on the
File Transfer Resulis display. Ly

Lost ¥cho
The occurrence of a lost echo (a dropped ping) is indicated by the front panel

ERRORS indicator. A count of these lost echoes is shown on the Connectivity
Results display.

Signal Loss Indication

Signal Loss indication on the front panel indicator, Alarms Results and Alarms
Graph displays indicales a quiet state lasting for 20 seconds or more.

46
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ATM Channel View page 48

Measurement Set-Up  page 49

Cell Count Mode page 49

Channel View Set-up. page 49

Filtering page 49

Sorting page 50

Starting the Channel View Measurement  page 50
VPl and VI Identification page 56

Load Indication and Bar Graph Display page 50
Payload Analysis (PAYLOAD Columa) page 51
Continuizy Checks page 51

ATM Alarms Analysis (ALARMS Column) page 51

Selection of a Channel for Further Analysis page 52

Link Traffic Overview

The starting point for many applications, Channel
View gives you a fast pictorial indication of link
activity.

£
£
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Link Traffic Overview
ATM Channel View

ATM Channe! View

Options required 0YK USK or USL {(plus UKN (USE) or UKZ)

Channel View allows you
to find quickly what is
present on the link,
identify problem paths /
channels and to select
them for further analysis.
This feature may be used
for In-Service and Out-of-
Service applications. You
can rapidly check routing
tables and check for

ATH CHANNEL Y iEW

4008 CELLS PE e B # UTILISED BRI (OTH: 3T
upé vCl o CE ! PeYLLAD
<L : N -~

rogue” cells. Rogue cells ELFPSED TIHE 80¢ B0h O2e Sis i
are cells which have been @
translated by errortoan — §eere swe tue 5 oMy :

incorrect VPT/ VO value,  immiosbsmmemes
whether that value is .
already in use or not. When a rogue cell bas been franslated 1o a VPT/ VCT value in
use 1t is a misinserted cell.

Allof the VPs and VCs confaining traffic, even down Lo a single cell, are detected
and the mean cell load is displayed in real time. The bars on the display give a
pictorial indication of activity.

48
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Link Traffic Overview
ATM Channel View

Measurement Set-Up

Cell Count Mode

The cell counts vsed for the Channel
View dispiay may be short term or
cumulative. Before selecting Channel
View, select the cell count mode.

Channel View Set-up

Press {RECEIVE] and select the display

shown.,

Filtering

Make any filter adjustments required. If
more than 1023 chanoels are expected to
be present on the link, it may be
desirable to restrict the range by
selecting one of the VPI FILTER MODE
ranges available otherwise the
instrument identifies the first 1023
different VPI/ VCI values it finds. This
may also be desirable if only a limited
range of virtual channels is of interest,

RESGLYS { £
;"ﬁm ! LUS;\

COURT
RATE

EOUNT
RATID

ELAPSEE TINE

faictiees

RECEIWED CELLS

MOH-CONFORMING CELLS

STATUS:

RETE MEILTIPLE]
HESTORY | TR

RECEIVER HPbT
i 3 YT

b

HERSUREMERT MODE
TNTERFRLE

UF] FICTER HIBE
SORT MEDE

RESULT NMOBE
SHURT TERY PERIOT

CHHNLEL
IUNT
[ AL PRTHS 1

[ VP #NZ UL 1
[ SHOAT TERH
[y 1 SECOND

SIS
HET 0}

e Wcrucc B

HINDOU |

AECEIVER [XPUT

Raied AR |
LRvER |

75
| LBYER,

TITE

HEASUREMENT KEGDE
INTERFRCE

YT FILIER #OZE
SERT MEDE

BESULT MBIE
SHORT TERM FERIGD

I CHRNMEL, VIEX
i usl 3

— X
4 [t (il
[ upi AMD LCI i
[ SHOGRT_TERK

i SECAND

3 i

STATLES
7

FRTHS
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Link Traffic Overview
ATM Channel View

Sorting

TECELER IRV LT %
With the SORT MODE set to OFF the bt MO R L
CHANNEL VIEW display will be Tos o PO
presented in the order that celis are WP FELTER SODE T
detected. The “last page™ of the SORT MaeE [E VR Ve
CHANNEL VIEW {ilspiay will show S Eotason T+
new or added virtual channels. With the
SORT MODE set to VPI and V(I the

CHANNEL VIEW display will be —
presented by VPI (and VCI) in G
numerical order,

Starting the Channel View Measurement

With the set-up complete, press {RESULTS| to obtain the Channel View display and
then press |RUN/STOP | to stast the measurement.

VPI and V(I Identification

The leftmost ftwo columns show the VPI and VI in all modes.
an 1080 A
T

1.oad Indication and Bar Graph Display

The third column shows the value for the mode selectad.
The cwrrent mode selection is shown af the top of the
display:

TN DL,

Three modes are available for load indication:

e Cells/second

¢ % of maximum possible link traffic

e Cell count from the start of the measurement
These modes are selected using the three way toggling softkey at the bottom of the
display. The bar graph display 1s color coded to indicaie short term or cumulative
cell count selected: seepage 49. A green bar graph dispiay indicates short term cell
count and a blue bar graph display indicates cumulative cell count.
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Link Traffic Overview
ATM Channel View

The bar graph display is auto-scaling and designed to show relarive levels of results
without a scale displayed. The display may re-scale during a measurement, causing
a “jump back™ effect.

Payload Analysis (PAYLOAD Column)

PEYLOMAE -
Each channel is subsequently scanned in tern and the result of this ong
analysis is presented in the PAYLOAD column and, where %EE?@:SQ?
appropriate, in the ALARMS column to the right of the bar graphs. EEfamorn
The analysis is performed first on the page displayed and then on EE Lo
any suhsequent hidden pages. e
The PAYLOAD column shows the AAL-type or OAM stream AT

information. The hierarchy used for this display is as follows:

(AAL-1, AAL-3/4, AAL-3), TEST CELL, UNKNOWN, VP-CC, VC-CC, NG-
CELL.

Where cells are found in VCI<32, the payload is described by the expected content
as specified in TTU-T Rec LO10. The display “No Cell” indicates that a cell was
detected in & VC but no cell activity was detected at the time of the previous scan.

Continuity Checks R

Virtual Path continuity checks performed by VP-CC OAM cells, are carried in
VI =3 {segmeng) and VCli= 4 (End-te-End) of the virtual path concemed.

As part of PAYLOAD analysis, Channel View looks for Virtual Channel continuity
check ¢CC) OAM cells in each channel of VCI > 31, The VC-CC legend displayed
is the result of a logical-OR of the presence of segment and end-to-end VC-CC
cells.

ATM Alarms Analysis (ALARMS Column)
VP and VC alarms (ALS and FERF} are signaled in fault

. FLFFREMS
management OAM cells. Because path alarms override channel wp-mIs
alarms in importance, a VP alanm is indicated in the ALARM H.om

7
column against all the subsidiary VCs affected (all VCs in that VP).  Ho_msmn

Any simultaneous VC alarms are then not visible. However, if a VC hen
alarm occurs alone, it wiil be displayed against the channe! bar for
that VC

B FRELFREREY

Other information shown in the ALARM column includes channe!

associated indications sach as VC-LOC, VP-LOC and Congestion for any VCI=31.
The hierarchy is as follows: VC-ATS, VC-FERF, VC-LOC, VP-ATS, VP-FERFE, VP-
LOC, CONGESTION (iaken from the PTT), NO ALARM.
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Link Traffic Overview
ATM Channel View

Selection of a Channel for Further Analysis

Having used Channel View (o identify the virtual chanmels present, the cursor bar
may be used to select a particular channel for further analysis.

Press [RUN/STOP | 1o stop the measurement. (green LED goes out)
Use and ic move the cursor bar to the chosen channel.
Press [SET]. This action will rransfer the

VPI / VCI value into the instrument e e
. . . . . \ MRl R
receive filter for analysis when vsing IN- - o
SERVICE or QUT-QFE-SERVICE CORRECTED SH PRUTECTION EC
TREasremenis. HON-CORR SH PRUTECTION L
L0ST CEiE oot

ELAFSED YIME

STRTUS:
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Introduction to In-Service Testing page 54
Cel Layer Error Measurement page 57
Service Policing page 61

Individual Service Performance page 63

In-Service ATM Testing

Information on general In-Service measurement

techniques and somc practical examples of tests,
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in-Service ATM Testing

- Introduction to in-Service Testing

Introduction to In-Service Testing

PDH / DSn physical iayer testing is covered in *“The HP 37717C PDH / DSn
Operating Manual™.

SDH /SONET physical layer testing is covered in “The HP 37717C SDH/ SONET
Operating Manual™,

ATM Layer Testing

An effective form of in-service measurement may be performed by monitoring the
AAL in use. The AAL may include a sequence number, length count and/or CRC,
Measuring errors in these fields will give a feel for the Quality of Service being
delivered on the VC being menitored. Tt is difficult to map the measurements
obtained into values for ATM performance parameters to determine compliance
with the tralfic contract, However, AAL measurements may reflect more accurately
than Out-of-Service intrusive tests the effect that degradation of performance
parameters is having on the service being transported.

Because of the nature of ATM, the VP or VC under test may be Out-of-Service but
the rest of the physical link may still be carrying live traffic. In some situations it
may be useful to set up a test VP or VC for measurgment purposes in addition (o the
VP/VC carrying the user data traffic. It may however be difficul to guarantee that
the test VC follows the same route, has the same timing distribution, or is given the
same priority as the VC carrying live trafiic,

To perform improved in-service measurements, it may be possible to periodically
insert test cells of the format described above into live traffic, This, however, would
not give a very good indication of the performance of the live data celis because
measurerments could only be performed on a sampled basis. For example cell loss
measurements would only indicate lost test celis.

A more powerful technigue using performance management OAM flows has been
defined in ITU-T Recommendation L.610. Performance management OAM cells are
inserted periodically into five traffic and contain information about the user cell
stream. Measurements of ATM performance parameters can be made by monitoring
hoth the live traffic and the OAM cells.

ITU-T Rec L6160 defines a [orward monitoring cell and a backward reporting cell. A
forward monitoring cell is used te measure the performance of ihe user cell stream

flowing i the same direction and a backward reporting cell reports the results back
to the VP or VC source.
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in-Service ATM Testing
Introduction 1o In-Service Testing

The format of the forward monitoring peiformance management OAM celt defined
in ITU-T Rec L6610 comprises the following fields:

o OAM type and function type

¢ MCSN: monitoring cell sequence number.

o TUC O+1: total user cell number (CLP 0+] fow)

e EDC 0+1: block error detection code (CLP G+1 flow}
s TUC O sotal user celi number (CLP O flow)

e TSTP: optional timestamp

o reserved for future use (revision indicator)

* (CRC-10 error detection code

The sequence number (MCSN) in this case performs a different function from the
sequence namber used in the out-of-service test cell. It is used to identify
discontinuities in the OAM flow so that certain measurements can be suspended.

Measurement of cell loss or misinsertion can be made using the total user cell
number field (TUC). The TUC field is a 16-bit counter which increments for every
user cedl which is transmitted between OAM cells. If this differs from the number of N
user cells detected at the receiver between OAM cells, the number of lost or

misinserted celis can be calculated.

The BEDC field contains the result of a BIP-16 calculated on the transmitted user
cells and is used to estimate the error performance of the user cell stream.

An optional timestamp field has been defined. This may be used by end equipment
o perform delay and CDV measurements. These can, however, only be sampled
measurernents and may not reflect the characteristics of the user traffic very well.

The contents of the OAM ceil are protected by 2 CRC-1G. No information is
processed if the CRC is i error.

Performance management OAM may be activated and deactivated ag required on
specific VPs or Vs,

For example, if an end-to-end VO OAM flow (F5) is activated by an end user to
monitor the Quality of Service being provided by the network operator, it is possible
for the network operator to monitor the backward reporting cells to assess the end-
to-end performance. Also, forward moenitoring celis can be monitored at any point in
the network to isolate faults. In addition, the network operator may activate VP end-
to-end OAM to verify the performance of virtual paths within the network or also
VP or VC segment OAM.
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In-Service ATM Testing
introduction to In-Service Testing

Any OAM flows set up by the end user will have to be included in the service
contract and policed as part of the user data. Performance management OAM flows
may be monitored by network equipment or test equipment.

The instrument analyzes some of the performance management OAM fields to
provide In-Service measurements,
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In-Service ATM Testing
Cell Layer Error Measurement

Cell Layer Error Measurement

Options required ATM Cell Layer UKN (USE) or UKZ
For SDH intarfaces USt (USS)
For SDFL/ SONET interfaces AIT (A17) and USN

It can be extremely useful io measure the performance of the ATM service while
transporting live traffic. Measurement of physical layer overhead, corrected and
nop-correcied ATM header errors and 1-point CDV are possible as well as
monitoring the recetved cell count in the VP or VC under test.

In addition, performance management OAM flows generated by network equipment
may be used fo perform In-Service measurements of cell 1oss. cell misinsertion and
celi errors. In this case the cell error measurement is performed using a BEDC
{block error detection code) transmitted in the OAM cells. Performance
management OAM cells are inserted periodically into live traffic and contain
nformation about the user cell stream. Measurements of ATM performance
parameters can be made by menitoring both the live traffic and the OAM cells.

AN

1t a VP has been selected for test, VP segment or end to end performance s
management GAM cells (F4 flow) are monitored. If a VC has been selected for test,

VC segment or end to end Performance management OAM cells (F5 flow) are

moznitored.

Pefault (Known State) Settings

It is advisable to set the HP 37717C to a known state hefore setting up a
measurement. This clears all previous settings and provides a clearly defined
instrument state. The default settings are sel by seleciing
BEEEERLLES STORED SETTING NUMBER 0.

ATM In-Service Test Setup Procedure, SDH Interface Example
This example uses ATM module UKN with SDH interface module USL.

In this setup an STM-1 optical or electrical cell stream is monitored and
Performance Management OAM measurements are made using the HP 37717C ina
Recetve only mode.

/':i‘\
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Cell i.ayer Error Measurement

ATM

1 ?cl u;} m REC&IVE

] ) | dl%}idy for Lﬂ;g:gueﬂ NPT L ATH 1
P THE
thu appreprlata interface rate. i
CELL SERR#ELIHE i &k 1
ring —
i
2 Setupthe |RECEIVE; FYIT)
ATM LAVER dispiay as shown, RECEFVER INFLIT
o FEme B |y
LIVE Ti{AFi:I(: aliows IH-SﬁfViCE LN{ER*;EEEEIED FOR TEST I _-é-_-
: Y e CELL HERDER EFE UFl Ut L RTE U
testing at the ATM layer. e ggf;‘#m B
. . . . F‘ﬁKhEELL HFTEt%tBJJ)s) i 165 1
PERFORMANCE MANAGEMENT prggww bR, - ﬁ%mﬁ&;
[END TO END] allows Cell Loss, Celd
.. - - Ui DHM ANBLYSIS ENABLED.
Misinsertion and BEDC BIP-16
measurements to be made on the
performance management OAM, e ] ]
S BETE i

The OAM block size may be entered. If

this is unknown, select 1024 (maximum

available). Selecting a block size smaller-than that in use may cause PM OAM
LOSS, Il the OAM cells selected are not present. a status message “PM OAM LOSS
alarm”™ wiil appear on the display.

3 Setupthe dispiay as

shown. FESILTS L mr I CUMARTIUE 3
{ERROREE [ W18 s TR Moafeany 1 RoRE T
P CELLS 0 CEALS ¢ P CELLS H
- BEDZ BIP-16

BEDC BIP-16 results are displayed. cRUNT

Any other results can be displayed RATIO

without affecting the measurement. eLapeED Tive
ring

Run the In-service ATM Test
T  Press |[RUN/STOP| to start the test,
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Cell Layer Error Measurement

ATM In-Service Test Setup Procedure, SDH / SONET Interface
Example

This example uses ATM module UKZ with SDH / SONET interfaces AIT (ATU)
and USN.

In this setup an OC-3c¢ cell stream is monitored and Performance Management
OAM measurements are made using the HP 37717C in a Receive only mode,

1 Setupthe
PHYSICAL LAYER BECEMERE,
the appropriate interface rate.

{ELL SURANDLIRG £ oos bl

STEhs

2 Setup the |RECEIVE! fau} -
E TSR IR <lisplay as shown. BT o

LAYER |t LAYER

~ SERSUBENEHT Mot T gH SERUE 3
MEASUREMENT MODE s R L 3
I —— ) N CEIL AERSER ORL R WEL ETL B
R = redm wilows LIVE TRAFIC CrL emvLonp et TERFIE
v . B
testing at the ATM layer. COU TOLERANCE . {nsec: [ BISSELED 3
Eiis it
PERFORMANCE MANAGEMENT UC OfI BNALYSIS ENADLED.

[END TO ENDJ allows Celi Loss, Celi
Misinsertion and BEDC BIP-16

measurements 1o be made on the R G Ay
performance management OAM. I

The OAM block size may be entered. If this is unknown, select 1024 {maximum
available). Selecting a block size smaller than that in use may cause PM OAM
LOSS. If the OAM cells selected are not present, a status message “PM OAM LOSS
alarm™ will appear on the display.
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in-Service ATM Testing
Cell Layer Error Measurement

-3 Setup the [RESULTS| display as

shown.

BEDC BIP-16 resuits are dispiayed. BE%UE%P# e

Any other resuits can be displayed RRTID
without affecting the measurement.

ELRPSEEZ TIRE

EH I

Run the In-service ATM Test

Press [RUN/STOP | to start the test.
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Service Policing

Service Policing

Options required 0YK, USK or USL

An In-service Rate History test to check that a service is operating within agreed

rate Jimits.

TEST SET

Tx

LIVE TRAFFIC MONITOR

#

Rx e

Select the VPI/VCIE to be tested.

At the mterface (physical layer) level, set

the resuits storage to the resolution

required for the Rate History display.

NETWORK
ELEMENT

#

_pRcELER | il 3
PHESTERLRTH ) F TR R
iLRYER RYER  |: I
:IE?SUHEI‘-EN? IR i ].PiuﬁE]-:RUICE %
4 I3
CELL SELECTEA FOR TEST [ ug
CELL HERDER &FL PG Ci FT3 LCLP
i ] r® 323 omi oA

HoE
COLL PRYLORE | EUE YRAFFIC
. CELL RATE

PERK EFLL RATE fo
COU TOLERFACE  tusect
PEREFORRENCE NENATERENT

c¢]L/s)

L
[
L

UZ GAM ENREYSIS FARBLED.

i
oFF 3

1o )
AELED ]

STRTUS .
R R oF

RESULTS [TIMING CORTRGL]

SHIRT TERN PEATGD [ 19 SECANDS H

TEST TimikG £ ERRAL )

STARRGE £ 3 mill Resocin o
S¥RTUS:

il

ool so I i |
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In-Service ATM Testing
Service Policing

At the ATM level. Press and
el RATE HISTORY JENISSEE
simple monitoring function of
maximum, mean and minimum cell rates
of a specified VP or VP / VC. The
received cells selected for test are VP
value” or “VCI value™ with a payload of
live traffic.

RESBLTS [ ATH poRHES HISTHRY. .

ELEPSER TIME

Note: the setting of the payload to live e me—

traffic avoids the instrument making ariie . o Becics L ks W s Wil
EITOReOUS MEASUTements on non-test '

data,

Each bar on the graph represents a time interval as selected for the storage resclution
of physical layer resuits as shown on page 61. The numeric values of cell rate for
any single bar on the graph may be displayed by selecting the point of interest with
the cursor. The Maximum, Mean and Minimum cell rates for the whole of the test
period are always displayed.

Definitions of maximum, mean and minimum cell rates are as follows:

Maximum cell rate; The inverse of the shortest inter-cell time received during the
measurement interval.

Minimum cell rate: The inverse of the longest inter-cell time received during the
measurement interval.

Mean cell rate: The average number of cells received during the measurement
interval, divided by the interval.
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Individual Service Performance

Options required 0YK, USK or USL

In-service AAL Monitoring provides performance monitoring related to individual
services.

The receiver must be set for the

appropriate AAL service (AAL-1, o
.+ . LRVER. IToR
AAL3-dor AAL-S) The instrament will VEPSUBEKENT HODE LM seauice

CELL SELECTED FOR FEST [t 2
# {Ew} FTI 4iF

automatically search for AAL type when LB W wt m o
ADAPTATION LAYER is set to T
FERK LELL RATE {velirs?

L 10 3
COU TELERANCE  {usex) [ BISRSLED 3
FERFORMENGE HEMAZERENT b
SLUCK SIZE L

NE=TO-ENG ¢
0zé 3

o

UL O ANALYSIS ENRELEE.

STHILS:

ROAFTRTEGH LAYER B EASERN

STREUS:

I CUMULATIVE

. ) SHE-PDY ot
The |RESULTS p‘[‘OVId@S In-Service CORRECTED S FROTZCTION 2
error examination of the AAL structures HER-CORR S PROECTION ¢
supporting the service data, 1857 EELL cane

ELAPSER TIME

STRIYS:
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ATM Cell Performance Test page 66

Cell Routing Test page 72

Cell Congestion Test page 73

Cell Sync and Header Error Correction Test page 75

Measuring Cell Transfer Delay and Cell Delay Variation page 77
Constant Bit Rate Service Assessment page 79

Alarm Testing page 80
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Out-of-Service ATM Testing

Information on setting up the stimuli for out of
service tests and some practical examples of tests.
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ATM Cell Performance Test

ATM Cell Performance Test

Options required ATM cell generation and analysis, UXN (USE) or UKZ

NOTE: Displays for the selection of some functions will vary, depending on the
optional modules fitted. The following example uses displays from an instrument
with options 0YK, USK or USL The selection procedure will vary slightly for
instruments without an ATM Services modale see “"ATM Module Features” page 33

Application

Services carried on ATM have differing sensitivities to the problems related to ATM.
Constant Bit Rate traffic, such as voice and video conferencing, are sensitive to Cell
Deiay and Cell Delay Variation. Video on Demand and Cable TV are sensitive to
Cell Delay Variations.

Some services, such as Compressed Video, are sensitive to Cell Loss. Alf these

parameters must be tested to verify the ATM network will carry the appropriate
service error free. Similarly these parameters are used during Quality of Service
tariff negotiations with customers and therefore need to be verified.

The HP 37717C can perform these measurements tfor both Constant Bit Rate and
Variable Bit Rate traffic. Constant Bit Rate traffic is simulated using the Foreground
Channel (measurement channel) constant distribution. Variable Bit Rate traffic is
simulated by adding bursts of cells using the CONSTANT and BURST features of

the HP 37717C.

A number of background (non-measurement channels) channels (3 with Cell Layer
modules only and 9 with Cell Layer and Services modules) can be independently set
to give different traffic profiles for testing the ATM link under real conditions.

Default (Known State) Settings

Iris advisable to set the HP 37717C to a known state before setting up a
measurement. This clears all previous settings and provides a ¢clearly defined
instrument state, For a list of Default Settings and the procedure for accessing them
sec Stored Settings in the Operating Manual,

ATM Cell Performance Test Setup Procedure

In this setup example, a 34 Mb/s cel! stream containing a test cel} is transmitted into
the network eguipment.
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Out-of-Service ATM Testing
ATM Cell Performance Test

To perform simultaneous measurements of most ATM performance parameters,
TEST CELL should be chosen as the payload. Alternatively, if a BER measurement
on the cell payload is required then select cross-cell or single-cell PRBS.

A SINGLE test period of 24 HOURS is used and use of a printer for recording of
results and alarms is included.

The HP 37717C Communicaiions Performance Analyzer GRAPHICS function is
enabled. The graphical results can be viewed on the |GRAPH/ display

S

ATM Cell Performance

67
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Qut-of-Service ATM Testing
ATM Cell Performance Test

SETTINGS CONTROL
below.

1 Conmnect the HP 37717C to the network

equipment and set up the [OTHER

dispiay as shown

FURCTIDH [ SETTEMBS COKTAGL ¥

RECEIUER ECHPLED T FRANSMITTER

TARNSRITTER AND SECEIVER  SSTREUNIONE

STRTUG:

i B

Any settings change made on the

(TRANSMIT) or (RECEIVE) displays will

automatically occur on the other

2 Setupthe ATM
PHYSICAL LAYER é]%g}lay as shown
helow.

TRANSMITTER OUTPUT gy
;Pavsmm CATH TTHUFITTRR UUTEST

: LAVER ‘i LAYER - CEUHCT IR
SEBHAL L 2¢ Mbr's B TR T ERHS
CLECR SY¥HT IRTERMFL
TERM HEAT H0H 736 UMBAL
LINE LEEE HIBF
FREQUEMCY FFSEY L 5FF
TRRIL TARCE I 3EST
HAZETLYE

STHTUS: "
i

Frequency Offset can be added for stress
testing. Trail Trace allows tracing of the test
signal.

3 Setup the TRANSMIT]

ATM LAYER

BNl display as shown below.

4 Setup the ATM LAYER |
L S1He) %3] dispiay, as shown below.

with optional modules.

TRANSMITTER CUTPLT
FRYSICAL | Fms”“'“- TiTtea" "Fest
LAYER... ) & FLMETEDN,
Er.LL. SI‘H"HH[BESTRJEH'E]UNS
CHARI 2 ¥ pel s/r. TYEE SI7E PE ARTE
F3 [ 3! WL LI0326837]
AG 1 { G}E"DNSTHIT]
LS L DEEGHSTREEN ]
HG 2 QILCCHITRET T
AS & HIECOHSTARTY
B3 S DIECCHSTAYT
B3 & DIEEONSTAKT ]
Cilns BIECONSTANTY
B3 8 L BICOHSTANT }
A3 S r DILCOHSTRRT T
FilL

The number of backgrounds available varies

TRANSMITTER QUTPUT gy
HZLEN t‘::'n":{ IR ] TPEFER 4
IRYER 2 LRYER | H

iCERL STRERNEFAYLIAD 1

E5 (S

B3 USER BYSE L0400 1
B E UseR BYIE {00CB00LE]
B3 = USER EVIE 106661 3
BB < USER EVIE L il
EG & SER EVIE 006801211
B 5 LUSER BYTE L0806 ]
BE 7 USER EYIE [020686111 ]
BG 8 USER BYTE [0S08106G ]
B9 USER BYIE LooednGd §

FTENEIEN nd required PRBS,
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Qut-of-Service ATM Testing
ATM Cell Performance Test

5 VPlaad VClsettings determine the routing of 6 Setupthe
the cell stream as shown below

If PEAX CELL RATE and CDV

TOLERANCE are known, enter these values.,

(AT ENEGE dispiay

o ; The Non Conforming Cell count and ratio
TR G e results will indicate the number of cells
SRE TR ISR xceeding these parameters. IF
GELI SELECTED FOR TEST (VNN eXeee & these para ofs. 1T ro non-
CEHL WERRE BE oy Veey mw 0 conforming cells are counted, the max one-
e . & — '
Pt A el [ 00 point CDV result shows the max CDV

present. The margin to non-conformance can
then be caleulated as (CDV tolerance - max 1-

0AY RHALYSES TISRBLED.

point CHV}
sTans. ; . -
. — i
RECEIVER TNAUIT [ AT 3
ARYSITAL[ETH 3 FTVTER 3 ARL
cavEa. ) Laves £ il
NERSUREMERT NODE [ Oul OF SEWVICE 3
IRTERFRCE H 3
CELL SELECYED KGR TEST [ WC
CELL HERDER GFC  UFI [ R I =2
TooQ3f o 3EE OMK R
CELL PBYLGAE £ TEST CE(L 1
HERSURED AUG. CELL RRTE
PERK CELL RETE (calicsi 100 1
CEU TOLERANCE  (usec) [CB15AELED. ~ 3
: BN BNRLYSIT BISHELED.
<+
STRILS: i} i

Non-conforming cells can be caused in two ways, with the following effects:

¢ If the received cell rate exceeds the PCR, the non-conforming celi count wiil
equal (Rx cell count - PCR).

e Hthe received celi stream contains COV exceeding the CDV wlerance, non-
conforming celis will be counted. For example, if the Rx cell rate = PCR, and a
known uniform burst distribution is received, the CDV is related to the burst size.
H the CDV tolerance is NOT known, select CDV tolerance DISABLED. The max
one-point CDV result then shows the CDV tolerance required to ensure the cells
are conforming to the PCR chosen.

If the PEAK CELL RATE is not known, this should be set to at least equal the
average cell rate for a Constant Bit Rate service and can be estimated by gating the
HP 37717C for a few seconds. This vaiue can then be transferred into the PEAK
CELL RATE by selecting FATCTIe=Ee 1 on the display.
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ATM Cell Performance Test

NOTE

The inkerent nature of the 1-point CBV algorithm requires that the PEAK CELL
RATE selected by the user must be no lzss than the peak cell rate - otherwise the
measurement becomes unstable with an ever increasing 1-point CDV value being

dispiayed. In the graphical CDV case (options 0YK. USK or USL). the CDV
distribution display rapidly drifts across the screen.

7 Select the type of printer you have connected

and set up the |OTHER] display,

function, as shown below,

FUHCTION [ LUGEING

LBGgiNG SETup £ CDOHTREL

1065 G [y

LOGRKE PERICGD E 1 HJUR

FESIRTS LOGRED £ SELECTEE
EDHTENT EER & BN

E PER & LiAfia}

LBG £RROR SECONDS ¥ 3

[Ro i FLL RESULTS

LBS B BEMARE HESILTS

STRTUS:

[“F

LT IPLE]
. R IHDD

1s error free.

WHEN [PERIOD EC>0] ensures results are
not logged on the printer when a print period

8 Setup the [RESULTS; display, as shown

below.

RESULTS : AT b LERL SRRV
H’HMT]E SUAHIRTIELES IR,
: ST

MR i=FT
cay kg

ELRPSED TINE

N

m p BLEE . s - e ST
A . JSELOHDS S SELAY IH1STORY S nixngie

Any of the other results can be viewed without
affecting the measurement.

If you do not require stored graphics results
select STORAGE [OFF].

Start the ATM Cell Performance Fest
T  Press {RUN/STOP ] to start the measurement.

The measurement results and alarms are available on the |RESULTS) display during
the test period.

The graphical measurement results and alarms are stored in non volatile memory for

viewing later on the (GRAPH display.
The test can be halted at any time by pressing {RUN/STOP 1.
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ATM Cell Performance Test

At the End of the Test (ATM Cell Performance)

* The Date and Time the test started and the instrument setup are logged on the
printer.

e Results are logged on the prnter at | hour intervals if the error count is greater
than 0.

*  Any alarms which occur during the test period will be logged on the internal
pringer.

* Al the end of the test period a complete set of cumulative results is logged on the
printer.

* A graphical record of the results during the test period can be viewed on the
GRAPH) display. If Remote Control option 1A8 (HP-IB) or 1CW (RS-232-C) is
fitted the graph results can be logged to an external printer, af a later date.

* Results and Alarm swmmaries can be viewed on the |{GRAPH) display.

The total graphics store capacity is normally 20,000 events. If GRAPH STORAGE
RESOLUTION [FULLY] is selected on the [OTHER) NIEEEENINEIEY display
the capacity reduces to 10,000 events.

The resolution, determined by the selection made under STORAGE on the

display, affects the ZOOM capabitity when viewing the bar graphs. If 1
SECOND is selected all resolutions are available under ZOOM., If 1 MIN is selected
only 1 MIN/BAR, 15 MINS/BAR and 60 MINS/BAR are available.

If 15 MINS is selected only 15 MINS/BAR and 60 MINS/BAR are available. If 1
HOUR is selected only 60 MINS/BAR is available.

Up to 10 sets of graphical results can be stored. If an atternpt is made to store more
than 10 sets of results, then a first in first out policy is operated and the oldest set of
resuits will be lost. I graphics are enabled and a test is run which exceeds the
remaining storage capacity, then some previously stored graphical resuits will be
lost.

To prevent accidental overwriting of previously stored resuils the graphics capability
should be disabled, when graphical results are not required, by selecting STORAGE

[OFF] on the [RESULTS| display.
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Cell Routing Test

Cell Routing Test

Onptions required: ATM cell generation and analysis, UKN (USE) or UKZ

NOTE: Displays for the selection of some functions will vary, depending on the
optional modules fitted. The following example uses displays from an instrument
with a Broadband Auxiliary module GYX or an ATM Services module USK or USL
The selection procedure will vary slightly for instruments without these modules.

This test is designed for instailation and roubleshooting devices such as ATM cross-
connects and switches which use routing tables. The ohject of this type of test is 0
check the implementation of switch routing tables and therefore the VP and VC
mapping ability of the switch.

All ten virtual channels can be used for this test. The payload of each channel is set
to a different fixed byte (for individual channel identification after rowting)y and the
celdl siream is applied to one input of the ATM switch / cross-connect. Initially,
Channel View may be used to confirm the output of the ten channels. The receiver
may then be used to check that only the appropriate channel is routed to particular

- ouiputs.
TRANSMITTER GUTPUT AT RECEFVER JNPUT [ R/TH
PRTSTOL T RIE EIIYRRRIEST PRTSIERD TR |CTITRERRL T
: LAYES,.i] LAVER SHELT IO LAYER...] LAYER i
CELL STAZRMIPAYLORD H HEASHUAENEAT MOBE L T OF SERVILE 3
FETERFRLE L LME i
tR 3 [A0ase0en] CELL SELECTED FOR TEST [ uC 3
1 L ROGR00E ] CELL HERDER OFL UM 4 Fti LR
oy 1800600501 BT 010 _¥E1 EHE W
3 LOODGE0ET] LELL #RYLORD [ LSER 8YIE L A0OGHDHE 3
“ i WERSERED AVG. CELL ARTE
3 190050182 ) PEAK_ZELL RATE teelirs} L P
& LO09E01EG] CBU TOLERANCE  Cusec: [ bisagese 2
T £800601311
g LOG00C1080]
5 USER BYTT L00861081]
BN RNALYSIS TiSABLES.

STRTS: - R STATUS:

72







\ :
- |
i ‘

% atm.book : outserv.doc 73 Tue Oct 14 15:52:03 1997

Out-of-Service ATM Testing
Cell Congestion Test

Cell Congestion Test

Options required ATM cell generation and analysis, UKN (USE) or UKZ

NOTE: Displays for the selection of some functicns wili vary, depending on the
optional modulesfitted. The following example uses displays frem an instrurment
with an ATM Services module USK or USL The selection procedure will vary
slightly for instruments without an ATM Sarvices module.

This test is designed maindy for ATM switch installation and acceptance testing,

TEST SET 1 Test Cells (VPI/VCI = 5/42 and 5/43}

Rx - E—
Test Cells (VPIWVC) = 5/32, CLP = 0)
Tx B 5/32 —— B/42 .~
ATM
SWITCH »
TEST SET 2

Tx Test Cells (VPIVC| = 5/33, CLP = 1)

- | 5/33— 5743

Rx - —

Cell Biscard Test

Two test sets are used to generate test cells. The VPYVCI chosen for each test cell
stream is arbitrary but the test cells from Test Set 1 should be sent with CLP =0
(high priority) and the test cells from Test Set 2 should be sent with CLP = 1 (low
priority).

The ATM switch should be configared as shown. The routing table in the switch

should be configured to route the celis from the two test sets to the same output port
but with different (but known) VPI/VCIs. In this example, Test Cells from Test Set 1
arrive at the switch with VPI/VCI = 5/32 and those from Test Set 2 with VPV VCI =
5/33. The switch is set to transiate the cell routing labels froem 5/32 to 5/42 and from
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Celi Congestion Test

5/33 to 5/43. Celis from both test sets now appear on the same output link from the
switch. :

Assuming that the maximum cell rate of the switch cutput is less than the sum of the
maximum cell input rates, it is possibie 10 arrange that congestion ocours in the
switch by suitable loading of the inputs.

Test Set 2 is set o send cells at 30% of the maximum rate.

The cutput tate of Test Set 1 (with higher priority cells) is slowly increased while
the switch outpuf is monitored by Test Set 1.

Ff Test Set 1 monitors high priority cells (in this example VPI/ VCI-= 5/ 42),
originaily from the same test set, no cell loss should be observed, though the
STATUS iine at the botiom of the display should indicate “congestion experienced”
if the switch sets the PTI field appropriately.

If Test Set 1 is reconfigured o monitor the tow priorily cell stream which originated
from Test Set 2 (in this example VPL/ VCI = 5/ 43), celi loss should be observed.

H the sigral from the switch can be physically split and routed to the receiver of Test
Set 2, the measurements for each cell stream can be performed simultancously.

As an alternative means of monitoring for cell loss (with options 0YK, USK or M,QQ
USL), Channel View may be used to monitor both cell stream rates at the switch

output. Furthermore. both input celi sireams (a Foreground and a Background, say}

may be generated by Test Set 1 on a single physical port. Test Set 2 is then not

reguired.
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Cell Sync and Header Error Correction Test

Options required ATM cell generation and analysis, UKN (USE) or UKZ

This test is designed mainly for ATM switch installation and acceptance Lesting,
The abitity of the network slement to pass an error free, identifiable stream without
sync loss is checked.

Checking Singie Header Error Performance

The ability to pass cells with single header errors and generate a valid HEC for the
new header is checked. This is achieved as follows:

1 Introducing headers with one error by
selecting single HEC errors

2 Checking that the output corrected HEC error
fate is zero.

IPRYSICAL ATH
LLBYER..c

TEST FYy
ERROR BDE Y\'FE

Ok LELL RLARNS

STRERN
#RTE

A K DREATIE )
: Eal i . o
i ATH PRYLD 3 EAR & RLARN COSRICTEN HEC ERRORS N
lf.?}e EELLISﬁ 1 COUNY
b ! RATIO
[ oes ] NN CORRECTED HEC
DOUHET
RETIOD
ELARSED *1ME

STREUS:

LB — R

STRTE:

The corrected HEC error rate checks that the HEC is valid for the new header added
by the network element under test.

Checking Double Header Error Performance

The ability to discard cells with two or more detected header errors is tested. This is
achieved as follows:
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Cell Sync and Header Error Correction Test

1

Introducing headers with two errors.

ik
EHSTORL T RT FETTER L TEST
; LAYER..L. ERAYER SRUNET T

TEST FUHCYION © A¥n PRYLE 1 EAR & ALAAM

ERRAR ARD T¥FPE Lo DgUBLE HES ]
STHREAR [ FB eells )
RATE 1 057 i

DA CELL RLARMS L oee )
STATHS ! "

SIHGLE K H EL B PrULT I PLES
[ | it

2 Checking that the errored cells are discarded

as indicated by cell loss.

FESLLTS T R
ENAINL T i

CELL LOBES
DOUNT
RAT LG
MISINGERTED CELLE
COUNT
RETE

ELRFSED TiE

STRTUS:

A sequence of more than 40 errors may be used in order to check that the result is
valid for errors occurring in any header bif as the test set is designed to cycle the
errored bit through ali 40 bit positions of the header on consecutive instances of

ERROR ADD (manual or continuous).
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Out-of-Service ATM Testing
Measuring Cell Transfer Delay and Cell Delay Variation

Measuring Cell Transfer Delay and Cell Delay
Variation

Celi transfer delay may occur because of physical layer switching and
propagation delay over long transmission paths. At the ATM layer,
queueing and cell multiplexing may cause additional and varying delay
(CDV). CDV is accentuated when a virtual cireuit is multiplexed with a
highiy variahle traffic load or when congestion Is approached in ATM
switches. Delay may also be caused by traffic shaping.

Celi transfer delay and CDV should not affect data transfer applications
but will affect audio and videc services. For telephony and
videoconferencing, the round trip delay may make communication
difficult. Constant Bit Rate services require the CDV to be controlled to
minimize the depth of recenstruction buffers and te minimize jitter in
the service clock recovery at the receive end

RESULTS AT CELt DELRY
[ 2-POINT)
GRRPH |

SCALE STRCEICYEEIRD [SPLRY  CUNULATIVE

OFFSET 0206 s

1 Setup the |RECEIVE] FXITE PHYSICAL LAYER interface.

2 Setupthe FNERE ATM LAYER. If you are measuring 2-point
CDV the foreground pavload must be the test call.
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Out-of-Service ATM Testing
Measuring Cell Transfer Delay and Cell Delay Variation

Ipt CDV and 2pt CDV results are available with options UKZ.

Ipt CDV and ipt CDV Graph are available with Ir Service Measurement
{options USK, OYK, USL).

Ipt CDV. 2pt CDV and 2pt CDV Graph are available with Out of Service
Measurement {options USK, 0YK, USL}.

Far 2pt CDV, the CELL PAYLOAD must be the test cell

3 If a graph display with short term results is required, set
e SHORT TERM PERIOD.

4 For numerical results, choose EUEEES EEGEYY
1-POINT or 2_POINT and press [RUN/STOP| to start the test.

For the best results, the delay variations should be displayed with a high

resolution by giving the graph an offset.

Rur a short test as described below, to allow the instrument to determine

the offset required.

Set the offset as determined by the instrument (AUTO) and run the test

for the highest resolution display.

5 Choose [RECEIVE] [RIIGEEVNE [SENWTEEY] 2-POINT GRAPH

8§ Press to stari a test which will enabie-the instrument te
establish the offset required.

7  When some results are displaved, press [RUN/STOP| to stop the test
{the offset can be changed only when the instrument is not gating).

8 Select OFFSET FINKe].
9 Set DISPLAY to ERCLINISINor IEUESIVER -
10 Press to start a new test with higher resolution displayed.

11 Use SCALE FrelVIITl =nd FLelel ¥ellEl to view the time period of
interest.

T
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Constant Bit Rate Service Assessment

Options required ATM cell generation and analysis, UKN (USE) or UKZ

The object of this test is to check that a network element is suitable for a constant bit
rate service where the regular arrival of cells is essential for the integrity of the
service.

Each bar on the resuits graph represents a time interval as selected for the storage
resolution of physical layer results (for selection see page 61}, The fest timing is as
selected for the physical layer results

This test uses the time stamp function of the test cell,

The 2-point Cell Delay Variation measurement is based on absolute delays
measured from the Test Cell timestamp. This measurement may be considered as
ATM Jitter.

The 2-point CDV relies on the time stamp in the test cell and therefore the Test Set
fransmitter and receiver must be coupled. The time of cell arrival is monitored and
compared with the transmission time extracted from the test cell. The results are
presented in the form of Maximum, Peak-to-Peak and Mean Cell Transter delays.
The variation is presented in terms of the peak to peak values recorded. With options
USK or USL, more detail of the time distribution ol cell delays can be seen by using
the graphical display facility.

TEST SET
Test Celi
Tx P~ NETWORK
ELEMENT
Rx <
Delayed Test Cell
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Alarm Testing

Options required ATM cell generation and analysis, UKN (USE) or UKZ

The object of this series of tests is to check the ability of a network element to
recognize and respond to ALS and FERF alarms.

TEST SET TEST SET
AIS ATS
Tx " el NETWORK | ™ Ry
ELEMENT
Rx FERF
A
- \LW/“

There are two groups of tests: F4 flow

. N TRANSMITTER OUTPUT

tests for the VP OAM and F5 flow for T ”‘*‘iﬁ

the VC OAM. Fach group COmpI’iSOS TEST FUBCTION [ BT PRYLE 3 ERR & RLRRR

three parts. AR A0 e EENRRIE )
RRTE [ OFF i

1 Ability to Generate AIS o TELL LTS Lo

The network element is stimulated with
a stream which wilk cavse it to originate
an AlS alarm.

STATUS:
5

2 Apnility to Forward AIS and Return
FERF

The network element is stimulated with a stream containing the VP-AIS or VC-AIS
alarm. The forward path AIS and the return path FERF are monitored.

3 Ability to Signal Received FERF

The network element 1s stimulated with a stream containing the OAM cell FERF
alarm and the network element FERF indicator, if available, is observed.

1.610 defines the fixed VPT and VCI values which the instrament uses for the OAM
cells in these tests :
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“Continuity Testing and Discontinuity Location” page 82
“Packet Loss and Respense Time™ page 86

“Packet Loss and Response Time Under Load” page 90
“Errer Correction Level Indication™ page 95

“Bthernet Collisions™ page 98
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Continuity Testing and Discontinuity Location

Continuity Testing and Discontinuity Location

Option Required: USL

The simplest and most general test is a go and return test to a remote device. In this
case pings are transmitted (o the remote device and the reception of echoes indicates
correct connection.

LOCAL i LAN
TEST SET
ROUTER e
PINGS

WAN

PING RESPONSE

LAN
ROUTER
TEST SET *% |

REMOTE
*In Internet Protocol {(IP) networks, an automatically responding device may be
used ag an alternative (o the remote test set.
Continuity of networks is checked by transmitting a special packet (ping} to a device
which s set to return a response.
In IP Netwoerks, the location of a discontinuity may be determined by “pinging”
addressable devices, for example routers, on the path.
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Continuity Testing and Discontinuity Location

Remote End Set up
Set up the [RECEIVE; physical layer.

Set up the [BECEIVE| network layer,

Local End Set up
Set up the [ TRANSMIT) physical layer,

£
A
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LAN Testing Examples
Continuity Testing and Discontinuity l.ocation

Set up the [TRANSMIT! network iaver.

Set the [TRANSMIT| TEST FUNCTION
to [NNEEIIRg and the PACKETS
PER SECOND {0 a low rate, for

example [ER.

Set the {RECEIVE | RECEIVER INPUT

o LAN,

As the TRANSMITTER OUTPUT is set
to LAN, the RECEIVER INPUT
PHYSICAL LAYER and NETWORK
LAYER are set automatically.
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LAN Testing Examples
Continuity Testing and Discontinuity Location

Run the Test
Press [RUN/STOP

Select [TRANSMIT)| TEST FUNCTION.

Set TEST FUNCTION to
CONNECTIVITY | :

iR i)
Set ECHO TRANSMIT MODE to [B[Jf. = e vos v

Select the IRESULTS| CONNECTIVITY

Check that echoes are received.

The receipt of echoes indicates correct :
connection. As there is no error Wt i i
correction, failure does not necessarily : SEEE s s iR
indicate no connection. If the test fails in |

an 1P network, address intermediate

devices which antomatically respond and i 1
repeat the test to locate the discontinuity. |

i
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Packet Loss and Response Time

Packet L.oss and Response Time

The packet loss of the circuit without the use of error correction gives an indication
of the amount of error correction normally applied. Error correction results in lower
file transfer rates and additional transfer of data. These factors make the service
more costly and possibly, unacceptably slow.

In the overall data path there may be many network elements, in particular those
with buffers, which infroduce delay. Contending data from other sources may also
be a factor in the introduction of delay. The delay resulting from these factors may
result in an unacceptable response time.

The ping packets contain a sequence number which 1s inciuded in the response. The
aciual delay of each packet is displayed when the response is received and an
average of all delays in the measurement period is also displayed. The delay history
is avaitable on a bar graph.

LOCAL

} TEST SET

| LAN

REPEATED PINGS

WAN
| LAN
H

| ROUTER wesos

PING RESPONSE

: TEST SET ”

REMOTE

*In Internet Protoced (IP) networks, an automatically responding device may be
used as an alternative to the remote test set.

26
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Packet Loss and Response Time

Remote End Set up
Set up the {RECEIVE| physical layer.

Set up the network Tayer,

Local End Set up

Set up the (TRANSMIT| physical layer.
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LAN Testing Examples
Packet Loss and Response Time

Set up the | TRANSMIT) network layer.

Set the [TRANSMIT] TEST FUNCTION
to [ele ]I e fiIERE . the PACKETS
PER SECOND to a high vakue, for

example EXY.

Set the |RECEIVE] RECEIVER INPU’]"“
to LAN.

As the TRANSMITTER OUTPUT is set
to LAN, the RECEIVER INPUT
PHYSICAL LAYER and NETWORK
LAYER are set awtomatically.
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LAN Testing Examples
Packet Loss and Response Time

Run the Test
Press [RUNISTOP | o start the test

Select TRANSMIT| TEST FUNCTION.

Set TEST FUNCTION to
CONNECTIVITY.

Set ECHO TRANSMIT MODE o [IE

Select the CONNECTIVITY,

The number of echoes failed gives an
indication of the network performance.

The delay results give an indication of
delays with the existing loading, The
Round Trip delay history display wili
show the variations which may be
expected with the existing loading.

s i S
EIGITE PRE RN

{ mERE RE
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Packet Loss and Response Time Under Load

Packet Loss and Response Time Under Load

The previous lest “Packet Loss and Response Time” is an indication of performance
under existing loading. The effect of additicnal loading on network elements, for
example routers” may be examined by adding a background load and observing the
effectof load variation on echo failures. As the toad does not specify a process
known to the remote device, it will be ignored by this device,

LOCAL

TEST SET

REPEATED PINGS + BACKGROUND LOAD

l LAN

LAN @

PING BESPONSE

{ TEST SET * | 3

REMOTE

*1n Internet Protocol (IP) networks, an awtomatically responding device may be
used as an alternative to the remote test set.
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.. LAN Testing Examples
Packet L.oss and Response Time Under Load

Remote End Set up
Set up the [RECEIVE| physical layer.

Setup the |[RECEIVE | network layer

Local End Set up

Set up the ITRANSMIT ! physical layer.

S

Fany
LA
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LAN Testing Examples
Packet Loss and Response Time Under Load

Set up the [TRANSMIT | network layer.

Set the TRANSM_I_T] TEST FUNCTION
[} CONNECTIVITY 8
Set the PACKETS PER SECOND 1w a
higly value, for example EXif.

Set the [TRANSMIT) TEST FUNCTION
8 BACKGROUND LOAD B

- Set the background packel mix and
packet rate.

92
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LAN Testing Examples
Packet Loss and Response Time Under Load

Set the RECEIVER INPUT
to LAN.

As the TRANSMITTER OUTPUT is set
1o LAN, the RECEIVER INPUT
PHYSICAL LAYER and NETWORK
LAYER are set automatically.

Run the Test
Press |RUN/STOP | to start the test

Select TEST FUNCTION

Set TEST FUNCTION (o
CONNECTIVITY

[EE S

- Set ECHO TRANSMIT MODE o i} © ~

Select TEST FUNCTION

Set TEST FUNCTION (o
BACKGROUND LOAD!

Set LOAD GENERATOR o [oTf¥.
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LAN Testing Examples
Packet Loss and Response Time Under Load

Select the |BRESULTS
CONNECTIVITY display.

b opRs TR

Monitor the local instrument results
connectivity display fo ensure that
packets are not being lost.

i

To determine the safuration point of the

network, Increase the packet rate of the
background ioad until packets are being

lost. q
_ L
The network may respond differently to '

different types of load. 1t may be
advisable to investigate the response of
the network to different packet mixes,
varying the loading for each type of
packetl mix.
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Error Correction Level Indication

This test simulates normal operation of the network nodes by transferring a large file
(1Mb/s), in many IP packets, through the network. The transport layer above these

packets uses Transmission Control Protocol (TCP) which provides automatic error

COrFecton,

When the file transfer is complete, the TCP protocol function terminates the
connection.

The Average data rate is then calculated in the local test set.

For this test, complete files are required. The File Transfer cannot be started untit the

RUN/STOP| gating is set to RUN,

LOCAL
I LAN
TEST SET
LARGE FILE WITH ERROR CORRECTION ROUTER e

FILE COMPLETE

TEST SET

REMOTE
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LAN Testing Examples
-Error Correction Level indication

Remote End Set up
Set up the {RECEIVE | physical layer.

Set up the |BECEIVE | network laver.

Local End Set up
Setup the |[TRANSMIT] physical iayer.

96
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LAN Testing Examples
Error Correction Level indication

Set up the ITRANSMIT] network layer

Set the (TRANSMIT) TEST FUNCTION
to FFIERGEEUERS:Y and select the
FILE SIZE.

Set the RECEIVER INPUT
to LAN.

As the TRANSMITTER OUTPUT is set
to LAN, the RECEIVER INPUT
PEIYSICAL EAYER and NETWQORK
LAYER are set automatically.

-
WS TCAL HETHORE 1 FEST )
| LAYER.. L LAYER. IFBMCTION
TEST FUKCTION £ FUE TRENSFER 1
FILE TRENSHIT WOSE £ OaFF ]
SIZE (KEYTES) E 1]

Bnly enahied during gating
~ use <Run/Stop> key o stars eacing

STHTUS:

BN G NG NN EOE NS

T,
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LAN Testing Examples -
Ethernet Collisions

Select [RESULTS| FILE TRANSFER

Run the Test

HESULTS £ LRk

3
PVSTERL B N
P s I R

ELAPSED THAR

FKTES RECV'D 1232

SULCESS B
FRILED a
RRTE g0.1Kb s
SURRENT <FR gar
RABTE 214Kk s

STRTYS:

o

Press [RUN/STOP], select {TRANSMIT]) TEST FUINCTION and set the FILE
TRANSMIT MODE to ON to start the test.

[ LAM 7 RESLLTS [ LAH 30 CLMULATIVE 3
FPHYSICALIMETWORK | TEST PrivSTCALCOMEE TSy FILE UFRR EMD:
P LATEE U cRYER JFUMCTION ! CIVITYTRANSFER SIDEESS |
TEST FUHSTION [ FILE TRAMSFER QCTETS SENT 1234565788
FIE TERMSHIT MODE ST kB/s 12345578
SIZE IKEVTES) £oAooo FILES SENT 12345678
Oniy enaghled during gating . EROPPED }‘23455?8
- WsE RUASSEo0 ) Kew to stact gating TH IS g IL.E: z 100. ODQ
kB/s 123,123
ELAFSED THE

Ethernet Collisions

The presence of coliisions is not, in
itself, an mndication of a fauit condition.

An excessively high rate of collisions
couid indicate problems on the local
LAN. In this case it may be advisable to
investigate the local LAN before
troublesheoting the WAN.

Cellisions are displayed on the

PHYSICAL display.

DORMETARG RIRE
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Pre-stored Cell Streams

Pre-stored Cell Streams

At the time of shipping, five cell streams are stored in the HP 37717C when one of
the options 0YK, USK or USL is fitted. These stored cell streams were developed
for testing features of the instrument and are included as they can be useful for
training and demonstration purposes. The first test cell {“Default™) is hard coded and
cannot be destroyed as it is used during the instrument's self test. The remaining four
cell streams are stored in non-volatike memory and may be overwritten by other
externally generated cell streams. Note that, as a cell stream is fully defined (e
every bit of the header and payload of each cell is programmed) the header VPI/VCI
values cannot be altered by the user operating the usual header mantpulation
facilities.

Details of the five stored celi streams shipped with the instrument are as follows:

DEFAULT

This stored cell stream containg & virtual chamels (two for each type of AAL). If
NNI is selected in the receiver, AAL-1 channels have VPI=100, AAL-3/4 channels
have VPI=300, AAL-5 channels have VPE50(. The channels are six selections
from the cell stream described in STREAM 1 and consequently ong of each AAL is
error-free and the other has all possible AAL errors. See the description below under
STREAM 1.

STREAM 1 (“AAL-TEST”)

This stored cell stream exercises Channel View, AAL moenitoring and the cell delay
variation (CDV) capability of the instrument. It is suitable as a training or
demonstration aid. The information given below describes two aspects of the cell
stream: first, the VPI/VCI and AAL details for each of the 27 virtual channels;
second, the cell distribution for each channel. Certain virtual channels contain
deliberate AAL faults, as indicated. If NNI is selected in the receiver, AAL-1
channeis bave VPE=100, AAL-3/4 channels have VPI=300, AAL-5 channels have
VPI=500
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Pre-stored Cell Streams

[+
VPIAVCT AAL % Gf_ Channel characreristics Traffic Type
traffic
100/1060 1 4 All errars {Z corrected, 3invalid, 16 sequence | CBR with minor perturbations
errors per 8 celis)
100/110 1 10 Ne errors, high rate (1 in 10 user cells) Sawtooth Interarrival Function
100/111 i 3.33 Ne errors, medium rate (1 in 30} Constant Bit Rate (CBR) with mi-
nor perturbations
1007112 1 2 Ne errors, low rate Pure CBR
106/120 1 1.04 Misinserted cells {7 sequence errors per 25 | CBR with minor perturbations
cells)
1006/121 | G.625 |Lost celis (1 sequence error per 15 cells) CBR with minor perturbations
100/122 1 1 Out-of-sequence cells {8 sequence errors per | CBR with minor perturbations
24 cells)
100/130 1 1 Sporadic CPI errors {1 corrected error per | CBR with minor perturbations
24)
100/131 1 4 Bursty CPI errors {3 corrected, 6 invalid cell | CBR with minor perturbations
errors per 96) and a gap of 3 cells
300/100 3 4 All errars (2 CRC, 21 sequence, 4 segment, 2 | Random {Poisson}
abort in 96 cells, 24 PDUs}
306/110 3 12 No errors, 288cell PDUs Random {Poisson}. Exponential
Interarrival Function,
30C/111 4 No errors, 24 cell PDUs CBR with large gaps
300/112 3 2.79 No errors, single cell PDUs Randem {Uniform) with pertaerba-
tions and gaps.,
3o00/i20 (3 2.67 Aborts (1 abort per 6 PDUs) Bursty, short bursts (6 cells).
300/130 3 2.67 Segment errors {4 errors in 16 cells) Bursty. medium bursts {10 cells)
300/140 3 2 CRC errors {1 error in 16 cells) Available bit rate {ABR) bursts.
300/150 3 0.33 Misinserted cells (15 sequence errors in 8 | CBR with minor perturbations
celis)
300/151 0.33 Lost cells {1 sequence error in 8 cells) CBR with perturbations
300/152 0.33 Gut-of-sequence cells {1 sequence error in 8 CBR with perturbations
ceils)
300/1606 3 0.667 | Multiple MIDs ‘CBR' with major perturbations
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VPI-VCT | AAL fa(}gc Channel characteristics Traffic Type

5G0/109 5 0.667 | All errors except overrun {1 CRC, 1 LE, 1 Small burst (16 celis)
|abort in 5 PDUs, 16 cells)

5060/110 5 iz No errors, 288 cell PDUs Highly bursty

300/111 5 i No errors, 8 cell PDUs Small Burst (24 cells)

5007112 5 26.54 | No errors, single cell PDUSs ABR (fills cell opportunities)

5007120 5 0.33 Aborted PDUs (1 abort in 4 PDUs, 8 ceils) | Small burst (8 cells}

560/130 5 0.33 Length errors (1 LE in 5 PDUs, 8 cells) Small burst (8 cells}

500/140 5 .33 CRC errors {1 CRC error in 4 PDUs, 8 cells) | Small burst (8 cells)

STREAM 2 (“OAM-TEST”)

This stored cell stream containg several channels and is intended o demonstrate the
OAM and reserved channe! (VCE= 1 to 31) monitoring features of Channel View.
VP OAM cells have reserved VCIs (3 & 4) but any aldrm indicated by them is
shown against all virtual channels in the virtual path. Note that contimaity checks are
not alarms, so they are shown in the payload column. Also, NO CELLS indicates no
user cells: OAM cells may be still be present and would give rige o indications of
bandwidth usage. Exampies of the following are given:

VPI=0, VU= 0 - 15 {which contain some of the following)

Payloads

V(=1 META-SIG {meta-signalling)

VCl=2 GEN-B'CAST {general broadcast signalling)

VCI=3 PP-SIG {point-to-point signalling)

V(Ci=4 EE-F4-0AM {end-to-end VP OAM)

VCi=5 SEG-F4-OAM {segment VP OAM}

V(CI=6 RM (VP resource management)
VP-CC (continuity check, in F4-0AM)
YCV-CC {continnity check, in F5-0AM)
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Alarms
EE-F4, Seg-F4 (VP) FERF
EE-F4, Seg-F4 (VP) AIS
BE-F3, Seg-F5 (VC) FERF
EE-F3, Seg-F5 (VC) AIS

STREAM 3 ¢*v(1_1023")

(shown as VP-FERF against all VCs affected)
(shown as VP-AIS against all VCs affected)
(shown as VC-FERF against all VCs affected)
(shown as VC-AIS against all VCs affected)

This cell stream comprises 1023 virtual channels, one less than the maximuom
capacity of Channel View; by adding two or more background channels of other
VPVl values, the status line of the instrument will report a Channel View
overflow condition.It is for testing this feature that this cel! stream was designed.

STREAM 4 (“REGRESSN")

This cell stream stresses the AAL monitoring capability of the instrument. It was
designed for regression testing the instrument.
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Glossary

10base-5 Ethernet cabling system also
known as ThickLLAN. “107 refers 1o
10Mb/s data rate, 57 refers to 506
metres max cable length.

10base-2 Ethernet cabling system alse

known as ThinL.AN. 10" refers to

10Mb/s data rate, “2” refess to 200
metres max cable length.

AAL ATM adaptation layer

ABR Available bit rate (tratfic type)

ANSI American national standards
mstitute

ATM Asynchronous transfer mode
AUI Attachmenst Unit Interface. A “D”
shell connection providing a spur from

an end device to the LAN.

BEDC-BIP16 Block error detection
code- Bit interleaved parity

BG Display abbreviation for
background

B-ISDN Broadband integrated
services digital network

B-ISUP Broadband integrated services
user part

BOM Beginning of Message

CBDS Connectionless broadband data
services

CBR Constant bit rate {fraffic type)
CTD Cell trzmsfer detay

CLOSS Cell loss

CLP Cell loss priority

COM Continuation of Message

CORR HEC Corrected header error
count

CPCS Common part convergence
sublayer

CSNP Corrected sequence number
protection

DQDB Distributed queue dual bus
EDC Error detection code

EM BIP Error menitoring byte of the
(G.832 overhead (34 and 140 Mb/s)?

EOM End of Mcssage

ETSI European telecommunications
standards institute (ex CCITT)

FERF .An alarm indicating “far end
receive failure” akso RIDI

FG Display abbreviation for foreground
GFC Generic flow control
HDTYV High definitden television

HEC Header error conirol
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IAM ISUP initial address message
IP Internct Protocol

ISDN Integrated services digital
network

TTU-T International
telecommunicaiions union, lelecom
standards sector (ex CCITT)

ELAN Tocal area network

LAP-D Link access protocel for DD
channel

LOC Loss of continuity

MAC Medium Access Control, the
method by which a station gains access
to the LAN’s common transmission
medmm.

MAN Metropolitan area network

MAU Medium Attachment Unif..
Provides a T connection from the LAN.

MCSN Error monitoring cell sequence
nummber in performance management
OAM ¢ell .

MCTD Mean cell transfer delay
MISIN CELLS Misinserted cells

MSVC Metasignalling virtual channel

MTP Message transfer part

NCORR HEC Non corrected header
arsor check

NCONF CELLS Non-conforming
cells

NCSNP Non-correcied sequence
number protection

NIC Network Interface Controlier

N-ISDN  Narrowband integrated
services digital network

NNI Network node interface
NT Network termination
OAM Operation and Maintenance

PCLP Physical Layer Convergence
Protocol

PDH Plesiochronous digital
hierarchy

PDU  Protocol data unit
PTI Pavload type indicator

PTT Post, telephone and telegraph (A
public telecom operator)

PV{ Permanent virtnal connection
RAI Remote alarm indication

RDI An alarm “remote defect
indication” previously FERF (far end
receive failure)
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SAAL Signaling ATM adaptation layer
SAR Segmentation and reassembly
SDH Synchronous digital hierarchy
SIP SMDS inderface protocol

SMDS Switched multimegabit data
service

SONET Synchronous Optical
NETwork, the U.S. (ANSI)
equivalent of SDH

SOH Section OverHead, the ETSE
equivalent of ANSI term TOH
{Transport OverHead)

SRTS Synchronous residual time
stamp

SSM Single segment message
ST Segment type error (AALZ)
SVC Switched virtual connection

SVCT Signaling virtual channel
identifier

TA Terminal adaptor

TAXI FDDI physical laver protocol
TCP Transmission Control Protocol
TE Terminal equipment

ThickLAN See 10base-5

ThinL AN See 10base-2

TOH Transport (verHead, the ANSI
equivalent of ETSI term SOH (Section
OverHead)

UNI User network interface

UTP Unshielded Twisted Pair

V¥BR Variable bit rate (traffic type)

YC Virtwal channel

YCC Virtual channel connection

Y1 Virtual connection identifiers

VP Virtual path N
VPC Virtual path connection

VPI Virtsal path identifier

WAN Wide area network
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Numerics

L-point CDV, 4

1-point CDV measerement
and cell transfer delay, 78
Using, 20

2-point CDV, 3

2-point CDV measurement
and call transfer delay, 78

A
AAL Loss Alarm, 10
AAL Monrtoring
Selection, 63
AAL monitoring in-service, 63
AAL Sublayer Measorements, 9
AAL type
automatic detection, 12
AAL-1 error monitoring, 12
AAL-Y4 error monitoring, 13
AAL-S error monttoring, 14
Adding burst to distribution, 40
Alarm
amd error generation ATM, 36, 4]
Generation, 80
Maonitoring, S0
Testing, 79
Alarm Conditions
Cperation under, 26
Alarms, 24
ATM Layer Receive Selections
Option UKN, 38
Option UKZ, 59

B
Background Channels, 21
Background load selection LAN, 44
Backeround Load Test Fupction Selec-
tions, 92
Bil erross
Addimg, 17, 41
Broadband Auxiliary Testing
Option 0YK Module Information, 30
Burst
Add 10 foreground, 40
Burst distribution, 21
Burst error add. 36, 41

C
Cable, Connection, 32
CDV and wansfer delay measurement, 77
Cell
Congestion testing. 73
Content selection, 33, 38
Delay variation, 77
Routing test, 72
Sync Lesting, 75
Transfer delay measurement, 77
Cell Delay Variation (CDV), 3. 17
Cell error measurement
In-service, 57
Cell Brrors, 3
Cell Level ATM Testing
Option UKN Module Information, 28
Option UKZ Module Information, 29
Opion USE Module Information, 28
Cell Loss, 3
Cell loss measurement
Use of OAM flow, 55
Cell Misinsertion, 3
Cell performance test, 66
Cell streams pre-stored
Details, 100
Selection, 39
Cell Transfer Delay. 3
Channel View, 3
Channel View display, 48
Congestion testing, 73
Connection, RJ-45, 32
Connectivity Test Function
Selections. 84
Connectivity test function LAN, 43
Constant bit rate services
Assessment of, 79
Consiant distribution, 21
Conzinuity Testing. 82
Cross cell PRBS, 35, 39

b
Delay

Time stamp for, 35, 36, 40
Delay measurement, 79
Discondauity Location, 82
Distribution selection, 33, 38
Distribution Types, 23
Dropped File Indication, 46

E
End w End performance

Use of OAM flow, 35
Error

and alarm generation, ATM, 36, 41
Error add, 36,41
Error Correction Level Indication, 95
Hrror correction testing, 75
Fithernet Colhisions, 987

¥
Fault isolation
Use of OAM tlow, 85
File Transfer Size Selection, 97
File Transfer Test Function, 97
File ransfer testing selection LAN, 43
Fargground Channel. 21

H
Header error correction testing, 75 A
Header Errors, 3 ANyl

Header selection, 33, 38
HEC error testing, 75

I
In-service AAL monitoring, 63
1g-Service Testing
Introduction, 54
Isolatng network / customer problems, 63

L
LAN Testing

Option UST, information, 32
LAN Testing Introduction, 7
Link trafic overview, 48
Live Traffic Selection

Option UKN, 38

Option UKZ, 39
Lost Echo Indication. 46

M
Measurement Mode Selection
Options UKN, 58
Option UKZ, 59
Measurements, 2
Mis-insertion and hoss
Sequence number for, 35, 40
Missinsertion measuremeni
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Use of OAM flow, 55

N

Network Layer Selections Transmit
LAN, 42

Non-Conforming Cell Count. 17

O
OAM alarm generation, 36, 41
OAM Cell Generation, 23
OAM fault management, 80
OAM flows

Use in m-service testing, 54
Option UKN Module Information, 28
Opuon UKZ Module Information, 29
Option USL Module Information, 31, 32
Ovwerview of Hok afic, 48

P
Packet Loss Uinder Load, 90
Packet Loss Withom Hrror Correction, 86
Packet Mix Selection, 92
PACKET RATE, 44
Packet Rate Selection, 92
Packers per Second selection, 84
Paviead seiection, 33, 38
Physical Laver Selections Trangmit
1LAN, 42
Policing of service, 61
Pro-stored Cell Streams
[etails, 100
Selection, 39
Problem path identification, 48

Quality of service measarement
Lise of OAM flow, 33

I
Random distribution, 21
Rate History

Selection, 61
Rate history resolution, 62
Recelve Selections, 44
Resolution

Rate history, 62
Hesults Selections

LAN, 45

Round trip delay graph, 45

s
Service
Individual, performance check, 63
Servige malfunciion sowrce tracing, 63
Services Layer ATM Testing
Option USK Module laformation, 31
Option USL Module Information, 31
Sienal Loss Indication, 46
Single cell PRBS, 35, 39
Storage of resulis
Selection, 61
Stored cell streams
Details, 100
Selection, 39
Swream content selection, 33, 38

T
Test cell, 35, 40
Test Function Selections
ATM cell level, 36
ATM Services, 41
LAN. 43
Timing distribution selection, 33, 38
Traffic Simulation, 21
Traffic simulation
selection, 38
Trail Trace, 36, 40
Transfor delay and CDV measurement. 77
Transmit Network Layer Selections
LAN. 42
Transmit Physical Layer Selection
LAN, 42

‘1
vC

Mapping ability west, 72

Rate history display, 61
VC and VP mapping ability testing, 72
VP

Mapping ability test, 72

Rate history display, 61
VP and VO mapping ability testing, 72
VP/VC Rate History, 5, 16
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Learning Products Map

All of the learning products which apply to the HP 37717C Communications Performance Analyzer with ATM
Services and 1.AN testing capability are shown below:

The HP 37717C Mainframe Operating Manual- 37717-90282

General opsrating information irrespective of optiomn.

The HP 37717C PDH / DSn Operating Manual - 37717-90283

Information about the PDH / DSn modules, how to select the featnres available and measurement examples.

The HP 37717C SDH / SONET Operating Manual - 37717-90284

Informatién about the SDH / SONET modules, how to select the features avatlable and measuremeant examples.
This book also contains a table of ANSI/ETSI equivalent terms.

The HP 37717C Jtter Operating Manual - 37717-90285

Information about the Jitter modules, how to select the features available and measurement examples.

The HP 37717C ATM + LAN Operating Manuai - 37717-90286

Information about the ATM and LAN modules, how to select the features available and measurement exam-
ples. This book also contains futorial information on some ATM and LAN measurements, Information on pre-
stored sequences and a glossary of ATM and LAN terms.

Calibration Manual - 37717-90287:

Provides specifications and methods of Lesting that the instrument meets its specifications.

Remote Control Manual - 37717-90288:

Provides remote control information for instruments fisted with the RS232 and HP-IB remote contrel option
modules.
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About This Edition

This is the st edition of
the 37717-90286 manual.
It documents the product
as of September 1997,
Edition dates are as
follows:

Ist Edition, September
1997

@ Copyright Hewlett-
Packard Lad. 1997,

All rights reserved.
Reproduction, adaption,
or translation without prior
written permission is
prohibited, except as
allowed under the
copyrighl laws.
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In This Book

This book provides measurement definitions
and explanations which are associated with the
37717C ATM Cell tayer, ATM Services layer,
LAN testing and Broadband Auxiliary
modules.t also provides applications
associated with these modudes. The individual
applications contain techaiques which may be
of vatue for purposes other than those shown.

Printed in UK. 09/97
37717-90286
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