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The diagram below illustrates the steps that the Broadband Analyzer/Generator performs
automatically, when a self-call was initiated:

1. Test circuit set up
2. Performance analysis over the test circuit

Signaling Emulation

oooooooooon _-_'_,_,—'—'_

I AMNT-20 | e s

| P—

Fublic or private
ATM switch

I ANT-20

Traffic Emulation & Performance Analysis

SVC

—

Fuhblic or private
ATM switch

Fig. I-3

Automatic test sequence for switched virtual circuits

The receiver of the Broadband Analyzer/Generator can be used separately for troubleshooting
or analysis. The ANT-20/ANT-20E can be used with a “T” connector or optical power splitter for
this monitor type operating mode.

In-service monitoring
and measurements

power splitter

® Pazsiwe with power splitter

or test cable

® fotive with instrome nt
looped-in ithrough mode’)

1008 0%
— | — -
h\'. STH-H
+1n% 0c-M
e.q. OC3c span
Central ™| Customer
office ‘ l premises
Fig. I-4 ANT-20/ANT-20E monitor function
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All test applications are supported by a practical application and channel database. In the
simplest scenario, an application is called up and started directly.

With the ATM channel editor a comfortable tool for the extension and handling of the ATM
channel database is available.

The results must be recorded, not just for acceptance tests. All the virtual instruments of the
Broadband Analyzer/Generator include a print function to allow you to produce hard copies that
can be used for presentations.

The Broadband Analyzer/Generator is particularly suitable for end to end or Multicall test
applications. The concept allows new connections, network nodes or network terminations to be
tested simply and reliably on the customer’s premises. These tests can also be automated if
they are performed using signaling and SVCs.

Multicall test application

Private or public
ATM network

test server

Location B ]
at the central site
e.g. OMC
Fig. I-5 Multicall applications using the Broadband Analyzer/Generator

Several Broadband Analyzer/Generators are calling a “Call-server”
OMC: Operation & Maintenance Center

Introduction
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Port configuration

The Port configuration (topology) describes the way in which the test equipment is connected to
the device under test on the physical layer.

Example topologies:

e Emulate
« Looped (between generator and receiver)
« Monitor (not yet supported)

Traffic type

The traffic type indicates the type of traffic contract. This term is defined by the ATM Forum. The
ITU equivalent term is “broadband bearer capability”.

A traffic type must be specified for each virtual channel defined in the Channel Editor of the
“ATM Test Control” VI.

Example traffic types:

* CBR (constant bit rate)

* VBR-nRT (variable bit rate, non real time)
« DBR (deterministic bit rate)

* SBR (statistical bit rate)

The CBR and DBR traffic types are identical in most respects. This is also true of the VBR-nRT
and SBR traffic types.

Switched Virtual Circuit (SVC)

« Forward is the direction from the “calling” device to the “called” device.
« Backward is the direction from the “called” device to the “calling” device.

Permanent Virtual Circuit (PVC)

» Forward is the send direction of the device.
» Backward is the receiving direction of the device

Device means: ANT-20/ANT-20E.

Introduction
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The “Test Online Control - <...>” dialog

The source parameters of interest for your measurement task can be altered using the “Test
Online Control - <...>" dialog as the test cell stream is being generated while a measurement is
running. Any changes made become effective immediately. The channels (A, B, etc.) are

controlled from separate index cards.

i Test Online Control - ATM Layer Qo5 [SYC] - Calling

Channel name: voiceA

c

SEBEBEE SEBEBE
B | e e

Rate v' v' v' v' v' v' vl v' v' v' v' v' vl

Set Default

Set Maximum |

CLOSE

[ ]
— Multiplexer —————
Info... |

A QNCC:
@DC:

B ONCC: 73
@DC:

1]
C ONCC: 0.
opcC: 1]

D CONCC: 76.1
opcC: 0.0

Combined values:
UBw: 7.51 Mbps
SBW: 0.06 Mbps

Fig. O-7 The “Test Online Control <...>” dialog

The “Test Error Insertion <...>” dialog

The “Test - Error Insertion” dialog is used to insert test-specific errors (anomalies and defects)
into the test cell stream. The channels (A, B, etc.) are controlled from separate index cards.

+ Test Error Insertion - ATM Quality of Service

- —Alarms
HCOR Insert | VC-AlS
HUNC Unsert | | | yeppy

Cell Loss Insert | VP-AIS
Cell Error Insert | VE-RDI
Cell Misins. Insert |
SECB Insert |

—Selected alarms —
A

Fig. O-8 The “Test Error Insertion <...>" dialog

Operation
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Menu bar and toolbar

EATM Test Results
Options

Erint  Wiew Help

(] E=liéif ] (T (2]

= E3

[ Receiver Status =101 ] ‘

B Quality DF Service

- [0f x|

— Channel Status

Signaling Analpsis

0 A=> connected
O A<= connected
O B=> connected

O B<= connected

— Display

¥ All channels

A=> A<= B=> B<¢=

I I i

Page:1/1

[T

m 10/21/1997 15:02:55.6
01072141997 15:02:55.8
E10/21/1997 15:02:57.9
E10/21/1997 15:02:57.9
01072141997 15:02:58.0
01072141997 15:02:58.2
@10/21/1997 15:03:00.3
@10/21/1997 15:03:00.3

Channel A=> connecting
Channel A<= connecting
Channel A=> connected
Channel A<= connected
Channel B=> connecting
Channel B<= connecting
Channel B=> connected
Channel B<= connected

o] |

— Result window/
workspace

Fig. 0O-9

Menu bar

“ATM Test Results” main window

The menu bar contains a range of pulldown menus for selecting the following commands or

groups of commands:

Options

Print
View
Help

Print out or export the results.
Customize the application window.
Use on-line help.

Toolbar

Select optional settings for the record file for signaling measurements.

The toolbar buttons provide direct access to the more important functions of the VI:
Functions for arranging the results windows, for printing out and exporting the results. Other
functions for customizing the screen display are found in the menu bar.

Meanings of icons, from left to right (equivalent menu command shown in brackets):

Icon

Meaning

Cascade the results windows (View - Cascade)

Display receiver status (View - Receiver Status)

131 Display Quality of Service parameters (View - Quality Of Service)
21 Display signaling events (View - Signaling Analysis)
GH

Table O-2 Meaning of icons

0-8

Operation
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The buttons and check boxes have the following meanings:

Radio buttons/Check boxes

Meaning

Tx/(Rx) Settings (a)

Generator (receiver) side parameters

Interface

Interface type
“UNI" option: User-Network Interface
“NNI” option: Network-Node Interface

Payload Scrambler

Activate/deactivate payload scrambler

Stuffing

Type of stuffing cells
“Idle cells” option
“Unassigned cells” option

Rx Settings (b)

Receiver parameters®

Interface

Interface type
“UNI" option: User-Network Interface
“NNI" option: Network-Node Interface

Payload Scrambler

Activate/deactivate payload scrambler

CLOSE (c)

Action button to confirm settings and return to main dialog.

1 In Emulate topology, the Tx settings are also set for the receiver.

Table O-6 Meaning of buttons and check boxes (“ATM Layer” sub dialog)

Additional buttons for “Looped” topology:

Button Meaning
Tx => Rx Copy Tx settings to the receiver
Tx <= Rx Copy Rx settings to the generator

Table O-7 Additional buttons (“ATM Layer” sub dialog)

Operation
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The buttons and check boxes have the following meanings:

Button/Check Box

Meaning

Format (a) Address format
Native E.164 Option for E.164 format
NSAP Option for NSAP-format

Address (b)

Change address for “Native E.164” format or “NSAP” format

Subaddress (c)

Change sub-address

Table O-9 Parts of “Address Input” dialog

The “Address Input - Native E.164” box

Button/Check Box

Meaning

Button for

Number type:

Type of address

international

- international

nationall

- national

network specifict

- network-specific

subscriber?!

- subscriber-specific

abbreviated?!

- abbreviated

unknown?

- unknown

Numbering plan:

Type of numbering plan

ISDN

- ISDN standard plan

1

unknown

- unknown plan

Check Box for

E.164 address without prefix?

edit box for address (without O prefix)

Length

- Maximum number of characters

2 Decimal.

1 Not always available, depends on protocol.

Table O-10  Parts of “Address Input” dialog

0-23
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Default Called Party Address

Header/Address |

— Default Called Party Add

Format:

Mative E.164

Address:

Pratocol: international with ISDN numbering plan
2186

Subaddress:

17200000000

Change Address

Fig. 0-29 The “Header/Address” index card when using switched virtual circuits: Default Called Party

Address

The sections have the following meanings:

Button/Box

Meaning

Protocol (a)

Combo box with protocol types UNI 3.0, UNI 3.1, Q.2931

Default Called Party
Address (b)

Address display and action button for editing the default called party
address of the channel.

Format

Format type display (e.g. Native E.164)

Address

Address display (various formats)

Subaddress

Sub-address display (if needed)

Change Address

Push button: Input address
« for “Native E.164" format (Sec. 4.5.2, Page 0O-22)

« for “NSAP” format (Sec. 4.5.2, Page 0-22)

Table O-24  Display fields and other operating elements of the “Header/Address” index card

You can only assign a channel in the “Test Setup” dialog if the set signaling protocol is
compatible with the actual instrument configuration; i.e. it is not possible to assign a channel
defined for Q.2931 if the instrument is configured for UNI 3.1.

0-42

Operation
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1. Click the toolbar icon or the “Edit - Signal Structure...” menu command
The “Edit Signal Structure” dialog window of the “Signal Structure” VI opens. The signal
structure is set column by column using the corresponding buttons.

Edit Signal Structure - TX E
— Edit —Mode — Mapping ~PDH——— - PDH Mode | | Settings
TX " VC4 140M Framed Mapping Mode
i ] | ] | Mot
[ mx ]| |] Throf [Tves ||[] asm |||[ unfm | p—
Repl| (lowczo] ||| samn] |1 pEstEman] | | |PcM30 cre
[TiTuTE- [ADM [ Twvciz ][] eu ]||[ atm ||| D53 Framing
ANSI | [ stho || |[vErimuaz]| ([ su || |[PLcP-aTm] Pye—
| Interthce | [vErmun ]| ([ 2w | DS1-ESF ANSIE
—TX=>R% El Alj4 OMCAT. 1.5M Test Pattern
izt | [Fepe] | LI oo ] Lo ]
Clear | Uplll:ﬂ [ a3 | [_ Bulk | 4K
[Tatw Dwset. |
1].4 | Cangel | Info |
2. 4. 5 3.
Fig. A-10  The “Signal Structure” window and “Edit Signal Structure - TX” dialog
2. Click the “TX” button to configure the transmitting side.
3.

BroadbandAnalyzer/Generator ‘ATH
B8

the appropriate buttons.
4. Click the “TX=>RX" button.

This sets the receiving side to the same settings as the transmitting side.

Set the signal structure, e.g. “ITU-T”, “Normal”, “STM-1", “AU4", “VC4" and “ATM" by clicking

5. Confirm the input by clicking “OK”. this returns you to the “Instrument Configuration” dialog.

E) To configure the signaling

O The “Instrument Configuration” dialog is open.

1. Click the “SIG” button.

The “Instrument Configuration - Signaling Protocol” dialog window opens.

Instrument Configuration - Signaling Protocol

Protocol:

e vy Y —

Add

Format:

= |&sociated Signaling Address:
~ Signaling Channel i
3 712186
+ ——— Format: & Decimal " Hex.
Sub-address:
17200000000

4 . VPI: I[l Range:

Application Guide

Mative E.164

| with ISDN numbering plan

YCI: |5 Change Add II
Fig. A-11  The “Instrument Configuration - Signaling Protocol” sub dialog

2. Select the required item, e.g. “Q.2931" in the “Protocol” list box.

w

4. Edit the VPI and VCI values in the entry boxes.
The available range is shown under “Range”.

Select the input format, e.g. “Decimal” using the option buttons.

A-7
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Bctivity
& Trouble

Start

To select “Trouble” scan

O Click the item “Trouble” in the “Scan” menu.
The selected function is marked with a dot.

¥y ATM Channel Explorer HE 3
Scan Analpse Sort Options  Print Yiew Help

ZE (1] [ ] miw) [S1E) (2]

No. ¥%PI RDI  AIS No. VPI vCoI RDI A5 —1— Header “Scan -Trouble”

- -

I Results lists
(initially empty)

=l =l

Faths/Channels: | 0 Update Time: |[21:48:22

Fig. A-33  The “Scan” menu with selected “Trouble” scan type and corresponding results list

To start the scan

El

O Click the above icon button of the toolbar or click “Start” in the “Scan” menu.
The scan starts. Channels detected are entered successively in the corresponding results
windows.

Tip: To stop the scan click the icon button again or click “Start” in the “Scan” menu again.

¥y ATM Channel Explorer HE 3
Scan Analpse Sort Options  Print Yiew Help
¢
| F4 11 F5 |
No. YCI RDI AlS No. ¥PI YCI RDI  AlS
1 2?1 3 'di x 1 ¥ | Dnl AlC H
2 408 = | AlS 2 9225 1?%0 = ais Results lists
3 474 rdi = 3 5757 2184 = ais
4 1164 = AlS 4 19429 2075 = ais
5 4659 RDI ais 5 8250 2030 di ais
6 294 rdi ais 6 11137 2333 RDI AlS
7 1994 RDI  ais 7 6950 G614 = ais Scrollbar
8 4186 rdi AlS 8 687 2308 RDI ais
9 3468 = ais 9 278 1046 = ais
10 22 RDI = 10 12437 1250 di AlS
1 1994 rdi ais 1 20979 1014 RDI  AlS
12 1276 rdi ais 12 16065 1711 RDI ais
13 2178 rdi AlS ;I 13 7800 1281 rdi AlS ;I
Faths/Channels: 100 Update Time: |[21:48:22

Fig. A-34  The “ATM Channel Explorer” with detected channels

A scan can only be started, when no other measurements that are started form the Application
Manager are in progress or no test traffic is generated from the ATM Test Control VI. No other
measurements can be started or no test traffic can be generated, while a scan is in progress.

Application Guide
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Features

Measurement of the QoS parameters starts (“ATM Test Results” VI) as soon as a connection
has been set up.

If test traffic has been enabled, it will be generated as soon as a connection is set up.

The contents of the log file are deleted (“ATM Test Results” VI) when the measurement
starts.

NCS (Not Connected Seconds) results are registered all the time no connection is present
(Disconnected State).

| f a connection is not established on the first call, a new call will be made automatically after
about 4 seconds. After this, no further call attempts are made.

When several channels are being measured, the calls for setting up each connection are
staggered in time.

If the “Log QOS Parameters” (“ATM Test Results” VI) is activated, the QoS results will be
recorded in the log file after the connection is cleared down.

Channel-specific errors can be inserted all the time that the virtual channel is set up.

Test type: “ATM Layer QoS (SVC) - Calling”

Settings and operating sequence

VI Calling instrument Called instrument
. Switch on instrument and select virtual Switch on instrument and select virtual
instruments instruments
¢ ATM Test Control * ATM Test Control
* ATM Test Results e ATM Test Results
¢ Signal Structure e Signal Structure
« other Vs as required « other Vs as required
Configure instrument Configure instrument
1. Configure physical layer 1. Configure physical layer
2. Select “Emulate” topology 2. Select “Emulate” topology
3. Enable signaling 3. Enable signaling
4. Configure signaling 4. Configure signaling
5. Select test type “ATM Layer QoS (SVC) - | 5. Select test type “ATM Layer QoS (SVC) -
Calling” Called”
6. Configure test 6. Select “Traffic” Enable” or activate
7. Select “Traffic” Enable” or activate “Automatic Traffic Enable” option if
“Automatic Traffic Enable” option if necessary
necessary
O Start and stop measurement 0 Start measurement
O Evaluate the results for the backward O Evaluate the results for the forward
direction direction

Table TB-4  Settings and operating sequence

To

ensure that the connection can be switched, you should make sure that the measurement in

the “called” instrument is started first. After this, you should start the “calling” instrument or

trig

Technical Background

ger the measurement.

TB-11
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Time sequence

After the measurement is started (Application Manager) the following automatic sequence

begins. The sequence is split into 4 phases:

- — — - Gatetime

Test channel

I ‘ t
—
Phase 1 | 2 | b 4 |

. . | | |
Signaling
traffic
SSCOP | | |
connection m

QoS parameter

discqnnected connecting | connected ‘ disconnected

Test traffic — S I
I I 1
Results display ' | | \

. . |disc0nnected | j disconnected
Signaling connecting

conditions | | e — |
NCS?2 | | \
L !

1) VI “ATM Test Results”
2) Not Connected Seconds

Fig. TB-7

Phases

1.

The measurement is started:

The layer 2 signaling (SSCOP) connection is set up.

n

The test channel is switched.
Test traffic is generated if it has been enabled.

QoS parameters are measured

parameters are recorded in the log file.

E ATM Test Results
DOptions  Print View Help

TR (=[50 (B(E] (2]

[_[0T]

B Quality Of Service

Channel &

Total
120 0.0120
120 0.0120
120 0.0120
120 0.0120

Cell Loss
Cell Error
Cell Misins.
SECB

Intermediate
30 0.030
30 0.030
30 0.030
30 0.030

e et et [V

~ Enor Related Parameters —————————————

Activity

Analyzed Cells
103456 | | |B

LPAC:
C:

NCS:

~ Delay Related Parameters

Min_ CTD
Max. CTD
Mean CTD
2-pt. CDVpp

122 1

Defect Secands
Total [us] Intermed.fus
22 VCAIS

1

12 s || D
100 T
5

Channel Status
O A : disconnected
O B : disconnected

Signaling Analysis

JHE E3

01.01.96 12:00:10 channel & connecting
01.01.96 12:00:12 channel B il

“Quality of Service”
parameters

Signaling

01.01.96 12:00:13 channel C connecting
01.01.96 12:00:14 channel D connecting
01.01.96 12:02:00 channel C connected

Ready

SR

informations

Fig. TB-8

Displaying of results (VI “ATM Test Results”)

Time sequence at ATM traffic generation, “Calling” mode (only one channel)

The measurement is stopped. The test channel is cleared down; if required, the QoS

Technical Background
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Test type: “ATM Layer QoS (SVC) - Called”

Settings

Basically the same as for “Calling” mode (see Sec. 2.4) but the test types in “Configure
instrument” are reversed.

Time sequence

After the measurement is started (Application Manager) the following automatic sequence
begins. The sequence is split into 5 phases:

—
Phase 1 | 2 | 3 | 4 | 2 | 8 5
Signaling ‘ I
traffic :—:

SSCOP | |

connection discon. connecting connected discon.

Test channel I_A—__:—:I
disconnected  connecting connected disconnected connecting  connected |disconnected

Test traffic I_’t— |

[l
| [ |
I\ | | disconnected
discon. discon. | discon.
Signaling ‘ connec- connecting
|

Results display *

conditions ting
connected connected

NCS?
QoS

1) VI “ATM Test Results”
2) Not Connected Seconds

Fig. TB-10 Time sequence at ATM traffic generation, “Called” mode: During the gate time, two calls were
accepted

Phases

1. The measurement is started:

The layer 2 signaling (SSCOP) connection is set up.

A connection (virtual channel) is switched as soon as a call is received.

The connection is set up. Test traffic is generated if it has been enabled by the user.

4. The connection is cleared down. The QoS parameters are saved in the log file as required.
The measurement is stopped. An existing connection is cleared down. The QoS parameters
are saved in the log file as required.

wn

Phases 2, 3 and 4 can be repeated as many times as required during the measurement interval.

TB-14 Technical Background
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Notes:
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E

E.191 (address type) 0-24

Edit signal structure  A-7

Emulate topology 0O-17, O-21, A-6
End-to-end measurement  A-4
Error insertion  O-6, A-14

Error management 0O-15

Error related parameters  A-18
ESI (address type) 0-24

F

F4 (OAM flow) 0O-15
F5 (OAM flow) 0O-15
Forward 0-43

Frame structure 0-21

G

General (Channel Editor) 0-40

geschaltete Verbindung (SVC) TB-7

GFC 0-34,0-41

H

Header 0-34
Header/Address 0-39, 0-41
HEC Error Counts A-21
HO-DSP (address type) 0O-24

ICD (address type) 0-24
IDI (address type) 0-24
Idle cells ©O-20, A-6

Instrument configuration  O-4, O-16, O-19, A-5

Instrument status O-3
Interface  O-20
Intermediate  A-18
ISDN 0-23

ITU-T A-7

ITU-T 0.191 0-9, A-18

L

Link (Receiver status) A-20
Log file 0O-10, O-30, A-16
Looped topology  O-18, O-25
LPAC A-19

M
Mapping 0-21

Max. CTD A-19

Mean Cell Rate  0O-36, O-45
Mean CTD A-19
Measurement applications  A-1
Min. CTD A-19

Multiplexer  0-37

N
Native E.164 0O-23
NCS A-19

Network specific (address number) 0-23
NNl 0O-13, 0-20

nrt-VBR  0-34

NSAP (address type) 0-23, 0-24

@)

Overhead Generator 0-21
Own instrument address  0O-35

P

Payload scrambler 0O-20, A-6

Peak Cell Rate 0O-36, 0-43, O-45

Permanent Virtual Circuit (PVC) 0-16

Permanent virtual connection  0O-21, O-40

Physical interface  0-21

Physical layer 0O-1, O-7, O-11, O-16, O-25, O-29,
A-6

Point-to-point connection  O-25

Port configuration  O-3, O-4, O-16, O-17

Protocol 0O-22

Protocol layer 0O-4, O-16

PVCs 0-25,0-38

Q

Q.2931 0-22

Quality of Service O-7, O-25, A-13, A-15, A-18
Quality of Service class 0-44

Quality of Service Measurements  A-3

R

RDI 0O-11

Receiver Status 0O-7, 0-9, A-15, A-20
rn-VBR 0-34

Rx 0-34

S

SBR 0-34, 0-40
Scan activity 0-14
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Scan start/stop  0-13

Scantype O-11, 0-12

SECB A-18

SEL (address type) 0-24

Select channel 0-33, A-10

Selection (virtual channel type) 0-33

Selfcall 0-25, 0-31

Set default O-36

Set maximum  O-36

Shape to contract O-36

Signal Structure  O-1, O-7, O-11, O-16, O-21, A-1,
A-4, A-6

Signaling  0-10, O-16, A-7

Signaling (specifications) S-12

Signaling Analysis  O-7, 0-10, A-15

Signaling channel 0-22

Signaling emulation  I-9, O-4, O-16, O-17, O-21, A-6

Signaling events  A-17

Signaling protocol 0-21

Sort criterion  0O-12

Source parameters  0-6, O-36, O-39, 0-45, A-11

Starting the measurement  A-2

Stopping a measurement  A-2

Stuffing  A-6

Subaddress 0-24

Sustainable Cell Rate  0-43

SVCs 0-25,0-38

Switched Virtual Circuit (SVC) 0-10, O-16

Switched virtual connection  0-40

Switched Virtual Connection (SVC) 0-31

Switched virtual connections  O-21

T

Test channel 0-32

Test Online Control  0O-6, A-13
Test Setup O-4, O-26, TB-8

Test Setup - ATM Layer QoS 0O-32
Testtype 1-9, O-2, 0-4, O-25, A-9
Topology 1-10, O-4, A-3

Traffic button A-2

Traffic contract 0O-38, 0-39, 0-43
Traffic Enable A-12

Traffic generator 0-36

Traffic shaper 0-36, A-13

Traffic source  0-39, 0-45
Trouble scan 0O-11

Tx 0O-34

Tx/Rx Configuration 0-17, O-19

U

UBR 0-34
Unassigned cell  A-6

Unassigned cells  0-20
UNI  0-13, 0-20, A-6
UNI3.0 0-22
UNI3.1 0O-22
UNI/NNI  O-34, 0-41
Unidirectional 0-40

\%

VBR-nRT 0-40

VBR-RT 0-40

VBR.1 0-43

VC-AIS A-19

VClI 0-34,0-41, S-1, S-12
VC-RDI  A-19

Virtual channel  O-11, O-32, O-38, O-40
Virtual instruments (VIs) A-1
Virtual path  O-40

VP-AIS A-19

VPI  0-34, 0-41, S-1, S-12
VPI/VCI  0O-11, 0-13, 0-38
VP-RDI A-19
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