


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































INTRODUCTION 

Tekelec 

CHAPTER 21 
National ISDN-1 Monitoring 

Tekelec's National ISDN -1 Monitoring sottware enables you to 
monitor ISDN line traffic and create statistical reports upon which to 
base analyses of Layer 2 and Layer 3 transmission reliability and 
integrity. This software conforms to the Bel/core specifications 
SR-NWT-001953, Issue 1, June 1991 and National ISDN-1 
SR-NWT -001937, Issue 1, February 1991. 

In Monitoring, you passively view the traffic on a data line without 
affecting the network. This data can be viewed in the Real-Time page 
as it passes over the line. However, the rate at which data passes over 
the line is usually too great to be viewed in detail. For more detailed 
and deliberate viewing, the traffic is captured in an 'acquisition buffer'. 
This data is then displayed in the History page. 

In Statistics, you are given statistical reports on data captured in the 
acquisition buffer. These reports are based on the CCITT Redbo"ok 
0.921 Recommendations of October 1984, and include statistics on 
Service Access Point Identifier (SAPI) , as defined in the CCITT 
Recommendation 0.921. SAPls identify the points at which data link 
layer services are available. 
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National ISDN-1 

Teke/ec 

National ISDN-1 was developed to take advantage of the full 
capabilities of ISDN in transmitting not only voice, but also data and 
graphics over standard twisted-pair media. Prior to its 
implementation, ISDN networks could only carry voice, data and 
graphics in a limited environment; for example, a large corporation 
which could bear the cost of developing the necessary software and 
pay others to develop the necessary hardware. The consequence of 
all thi$ was to create 'pockets' of ISDN, none of which could 
communicate with the others. 

National ISDN-1 overcomes this restriction. With its implementation, 
these 'pockets' will be able to communicate with one another in all 
three modes: Voice, data and graphics. Furthermore, not only will 
these pockets be 'opened' to one another, but the full capabilities of 
ISDN will be available to everyone - right down to the home. 

NationallSDN-1 standardizes the Signalling protocols and messages 
used for setting up and disconnecting calls and invoking service 
between customer equipment and the network. These standards 
address protocol LaYE?rs 1, 2 and 3. 

Layer 1 standards are called '2810' and define how digital 
communications over twisted-pair media between user equipment 
and a CO is to be done. (See Chapter 20 of this manual for Tekelec's' 
2810 Monitoring application.) 

. Layer 2 standards' define how a network is to be managed. The 
protocol specification of Layer 2 is also known as 0.921. 
Interpretation of this layer is described on page 21-21 . 

Layer 3 standards define how signals are to be directed and delivered 
by providing functional call control. The protocol specification of Layer 
3 is also known as 0.931. Interpretation of this layer is described on 
page 21-24. 

With National ISDN-1. these three layers will now deliver data and 
graphics, as well as 'plain old telephone service', to anyone having a 
phone and a computer. . 

21-2 11105/91 



Chameleon Protocol Interpretation National ISDN -1 Monitoring 

SETUP 

Tekelec 

The general procedure for setting up your Chameleon for monitoring 
. and analysis is found in Chapter 3 of your User's Manual, pages 3-1 
through 3-11. Exceptions to the directions found in those pages are 
given below. 

Chameleon Configuration 

In the Configuration Setup Mode window: 

• Set Protocol to ISDN 

All other Setup parameters are set by software: Modulo is set to 
128, Extended Address Mode is set to Ext. These settings can be 
changed, however, in one of two ways: 

• Through the Configuration files histrc. and rea/rca in the 
A:\tekelec\analysis\isdn directory; 

• Through the SET command of the Run-Time page. See 
Chapter 7.5 of the Protocol Monitoring Development System 
manual for details. . 

In the Configuration Acquisition Mode window: 

• Select N I 1. 

• Press Go. 
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DISPLAY PAGES 

Error Messages 

Teke/ee 

There are three types of data dispiay page: Real-Time, History. and 
Statistics. Each of these is discussed beginning on page 21-5. 
However, as the Real-Time and History pages are very much like 
those for other ISDN monitoring applications, these two pages are 
discussed only in terms of the differences found in National ISDN-i. 
The Statistics pages are discussed in greater depth, with greater 
attention given to the SAPI pages. Following the discussions of these 
pages, you will find a section on INTERPRETATION. Here, the 
conventions used in decoding and interpreting protocol data are 
discussed in detail. 

For a more general discussion of data analyses provided by the 
Real-Time and History pages, see Chapters 4 and 7 of your User's 
Manual, and Chapter 10: ISDN Monitoring in your Chameleon 
Protocol Interpretation Manual.. 

Error messages are displayed when the Monitoring application 
detects a problem with the structure of the Q.931 message. The error 
messages are described below. . 

Information Element out of sequence 

• One or more of the IEs were found in the incorrect 
sequence. 

Missing 

• Mandatory IEs are missing. 

Information Element too short 

. • The value of the Length octet in a variable-length IE is less 
than that required by the protocol. 

Incomo/ete event 
• 

Len:nn 

• A received event contains fewer bytes than the number 
required by the protocol. 
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Real-Time 
Data Display 

Tekelec 

The Real-lime page displays data from both sid'es of the line as this 
data is acquired or - if stored on disk - as it is replayed from disk. 
Traffic, whether '/ive' or from disk, is displayed as a continuous stream 
of data. However, you can freeze the screen display at any point. 

To freeze the Real-TIme display, 

• Press Clrl D. 

Displav Format 

Data is displayed in a split-screen format: DCE data is displayed on 
the left half of the screen and DTE data is displayed on the right half of 
the screen. 

Displav Colors 

The Chameleon 32 uses colors to distinguish the different levels of 
data: 

• Green:= Level 2 (Q.921) 

• Blue,. Message Type 

• Yellow:= Q.931 detail 

• White:= User Data 

• Red = Errors (Incomplete/Unknown event) 

The Chameleon 20 has only a monochrome display, and cannot 
display data using these colors. 
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Function Keys 

Teke/ec 

The function keys (F-keys) control how the traffic is interpreted and 
displayed. These functions are available for both the History and 
Real-Time pages. The ISDN Analysis function keys are described 
below. 

For general explanations of the Real-Time and History Function keys, 
see Chapters 4 and 7 of your User's Manual. However, for National 
ISDN-1, the following differences should be noted: 

• F2 = LAPD 

• F3 = Q.931 

• F4 = Appl 

• F5 = (no function) 

• F6 = (no function) 

• F9 = Level of Detail: Full-which displays all Message Types 
and Information Elements; and Summary - which displays 
Message Types only. 

In all pages, levels of data interpretation are selected with Function 
Keys 1 through 4 and indicated by +, ", * or-. 

+ (The default setting). Data is displayed in the interpreted 
mode. 

" Data is displayed un-interpreted and in one of the conventions 
selected with F10: ASCII, Hex, and EBCDIC. 

* Data is displayed both interpreted and un-interpreted, with the 
latter mode displayed below the former. 

Data is not displayed at all, but continues to be acquired in the 
acquisition buffer. For an explanation of data acquisition by this 
buffer, see your Chameleon User's Manual, Chapter 4. 
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Tekelec 

F9 Summarv/Full . 
This key determines the level of detail displayed on-screen. There 
are two toggled settings: 

• Summary (The default setting.) Displays either Message Type 
Identifier or Information Element. 

• Full The complete, detailed content of all octets and IEs of a 
given message is displayed. 

This key determines the coding used in displaying message content. 
There are seven options: 

• Meaning The content of the message is displayed in plain English 
and numerical values. If the protocol does not permit 
this type of coding to be displayed, hex values are used. 

• Hex All message/protocol content is displayed in 
hexadecimal code. 

• Decimal All message/protocol content is displayed in decimal 
code. 

• Binary All message/protocol content is displayed in binary 
code. 

• ASCII All message/protocol content is displayed in ASCII 
code. 

• EBCDIC All message/protocol content is displayed in EBCDIC 
code. 

• Offset The offset of the given item from the start of the acquired 
event is shown in the format 

n.m, 

where: 

n = number of octets 

m = number of bits within the octet 
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History 
Data Qisplay 

History Page 
Control Keys 

KEY 

~ 

-+ 

i 

! 

Space bar 

Scroll i 

Scroll ! 

Shift Scroll i 

Shift Scroll ! 

N 

P 

Teke/eo 

A History page displays data taken from the Acquisition buffer. 
Therefore, the data shown will not be current. but you will be able to 
examine traffic in detail and draw conclusions as to the proper 
performance of a device-under-test (OUT) or network in transmitting 
data. 

Figure 21.1 lists and explains the keys you use to control the display of 
History data. 

FUNCTlON 

Displays the oldest event in the. Acquisition buffer. 

Displays the most-recent event in the Acquisition buffer. 

Scrolls upward. To increase scrolling speed, press quickly in 
succession. To reduce speed of rapidly-scrolling data, press 
quickly in succession. 

Scrolls downward. To increase scrolling speed, press quickly in 
succession. To reduce speed of rapidly-scrolling data, press 
quickly in succession. 

Stops scrOlling. 

Moves data up one line each time keys are pressed. 

Moves data down one line each time keys are pressed. 

Displays next page. 

Displays previous page. 

Moves to next event. 

Moves to previous event. 

Figure 21.1: History Page Control Keys. 
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History Display 
Conimands 

Teke/ec 

The commands described in Figure 21.2 give you additional control. 
over the manner in which data is displayed and access to it. These 
commands are entered at the Command line. This line appears as the 
last line of the History page. 

To enter a command at the Command line: 

1. Press: (colon) to display the Command line. 

2. Enter the desired command using the syntax shown in 
Figure 21 .2. 

3. Press Return. 

For further details on these commands and their use, see the 
Chameleon Protocol Monitoring Development System Manual, 
Chapter 7.4. 
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I COMMAND 

? 

\ 

:close 

:data 

:filter 

:freeze n n 

:jumpnn 

FUNCTION 

Displays the current software version and OSI monitoring mode. 

Used only within a configuration file. 
Executes a Function Key command from within a configuration file. 

Closes the currenly-selected History page. 

Analyzes the data in a text file. Valid only when the Chameleon is 
in internal mode. See :setcham 32. 

Displays only those events in the acquisition buffer which match 
user-<.lefined criteria 

Stops the acquisition of new data for the History display. 

Displays a specified event at the top of the page. 

:open ca.OR namtI PORTOpens a new History page if the maximum number of pages is not 
already open. 

:print "fil9nameW !irst last Saves the specified range of events to 'filename' in the diredory 
a:\tekelec\data\hist\ 

:print .PRTfirst last . Prints the range of events indicated by 'first' and 'last'. NOTE: .PAT 
must be uppercase. 

:quit Closes all Applications pages and exits the current Monitoring 
Application. 

:read Executes a configuration file. 

,-------------------------------------------------------------------:restore 

:save 

:set option 

:set cham32 

:set separator 

:show 

:store 

Tekelec 

Loads a triggering criteria file into the triggering editor. 

Saves specified event(s) to a disk file in un-interpreted format. 

Selects values for protocokpecific parameters. 

Selects internal or external monitoring mode. 

Toggles the Event separator On/Off. Wt'!en ON, a white line separates 
displayed events. The Event number is also displayed within that line. 

Displays the current filter/scan criteria in use. 

Saves a set of triggering criteria to a disk file. 

Figure 21.2: History Page Commands. 

21-10 11/05/91 



Chameleon Protocol Interpretation National ISDN ·1 Monitoring 

PROTOCOL 
INTERPRETATION 

Q.921 

Tekelec 

The following pages explain the conventions used in interpreting 
0.921 (Layer 2) and Q.931 (Layer 3) data. 

As noted earlier, the 0.921 (Layer 2) protocol defines how network 
management is to be effected. It is at this layer that 'intelligence' is 
built into a network. This intelligence constantly monitors the line to 
ensure that ISDN service is always available. If such service is broken 
for whatever reason, the user is notified and measures taken to 
minimize the loss of information. 

Figure 21.3 below illustrates the display of 0.921 traffic as it appears 

on-screen and with the F2 key set to LAP 0 * . 

~e=r-eB-------------------;¥i:if)'(??/ 

R SAPI.1S (RSV) 
oRR· F 

LAPO 

TEI .. 2 
NR ... 9 4 

30050113 

-----/\ 2 1'-----
R SAPI.1S (RSV) TEl ... 2 
RR F NR_9 4 

LAPO 30050113 

-----/\ 3 1'-----
R SAPI .. 63 (MP) 
I NS=O 

TEI.l21 
NR=O 113 

LAPO FCFFOOOO 

Figure 21.3: Q.921 (LAPD) Fully Interpreted. 
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Tekelec 

Figure 21.4 below identifies the displayed Q.921 data fields. In this 
figure, the fields as displayed for messages 2 and 3, are identified. 

1. CIA 2. SAPI 3. SAPI 4. TEl 
Bit Value Meaning Value 

l l .. l' l 
R SAPI = 63 (MP) TEl = 127 
RR NS=O' F NR=O 113 

i t t t j 
9. Control Field S.NS 7. Poll/Final 6. NR 5. Event 

Meaning Size 

Figure 21.4: N ISON-1 Q.921 Interpretation 

. 1. CIR Bit displays the setting of the Command/Response 
(C/R) bit, as follows: 

• C (command) Set to 1 if the network sends the event. 
Set to 0 if the user sends the event. 

• R (response) Set to 0 if the network sends the event. 
Set to 1 if the user sends the event. 

2. SA PI Value displays the decimal value of the Service Access 
Point Identifier (SAPI). The four possible values . 
are: 

• 00 

• 16 

• 63 

Call Control Procedures 

Packet Control Procedures 

Management Procedures 

• Others SAPI values other than 00, 16 or 
63; 

3. SAPI Meaning displays the abbreviation for the SAPI meaning 
as defined by the protocol. The four possible 
displays are: 

• CCP Call Control Procedures 

• PCP Packet Control Procedures 

• MP Management Procedure$ 

• RSV Reserved 
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4. TEl displays the Terminal Endpoint Identifier in 
decimal. 

5. Size of Event displays the number of bytes in the data event.. 

6. NR displays NR in decimal. 

7. NS displays the decimal value of the 'Now Sending' 
sequence number. 

8. Poll / Final Bit When set to 1, this field displays 'P' for COMMAND 
frame and 'F' for RESPONSE frame. When set to 
0, nothing is displayed in this field. 

9. Control FIeld 
Meaning displays the control field meaning; for example, 

IeFrame. 
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a.931 

Tekelec 

As noted earlier, the 0.931 (Layer 3) protocol provides functional call 
control for routing and delivering information in a standard manner 
and format. This routing and delivery employs ISDN features between 
the user and the CO, ensuring that the information is transmitted 
between other COs· and its destination without loss of ISDN 
functionality. It is these functional standards that form the keystone of 
the National ISDN-1 capability. 

A 0.931 (Layer 3) message has four major parameters: 

• Protocol Discriminator 

• Call Reference 

• Message Type 

• Information Elements 

Figure 21.5 illustrates the general structure of a 0.931 message. 

To display the detailed contents of IEs and Message Headers, 

• Press F9. 

8 7 6 5 4 3 2 1 

Protocol Discriminator Octet 1 

length of Call 

0 0 0 0 Reference 
Value (bytes) 

Octet 2 

0/1 I Call Reference Value Octet 3 

Call Reference Value Octet 4 

0 I Message Type Octet 5 

Other Information Elements. as required Octet 6 

Figure 21.5: Message Structure 
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Tekelec 

The Protocol Discriminator, Call Reference and Message Type octets 
constitute the Message Header. All messages contain these three 
parameters, which - on the Chameleon 32 - are displayed in blue. 
(The Chameleon 20 does not display data in color). All other IEs can 
be either optional or mandatory, according to the message type. 
These are displayed in yellow. Values which have no interpretation in 
any of the implemented protocols are shown as Unknown. Values 
which are not valid for the selected, manufacturer-specific protocol 
(including Unknown values) or are reserved for future 
implementation, are displayed in red. 

Figure 21.6 illustrates a 0.931 frame in which I+74 elements contain 
unknown and reserved values 

~e:H3e~--------------------::NifA{r:~ 
--___ 1\ 3 1'-----

PD:08 UCC 0 Ref. Len:l 
Call Reference 01 

M 01 ALERTIng 
I 18 Channel Identification Len", 1 

Contents: 80 
Channel selection None 
Channel indicator Not D-Channel 
Indicated channel exclusive no 
Interface type Basic 
Interface Implicitly identified 

I+34 Signal 
Contents: 

I+74 Redirecting number 
Contents: 
Num typ~plan 
Digits 

I+74 Redirecting number 
Contents: 
Num typ~plan 
PresentatiOnl'Screen 
Digits 

Len=l 
4F 

Alerting off 
Len=2 
S02B 

Unknown 
"+'. 

Len::3 
118032 

International/ISDN 
Reserved 

.. Z' 

Figure 21.6: A 0.931 Message Displayed in Full Interpretation. 

Figure 21.7 below illustrates the first tWo lines of the 0.931 display. 
Each field is explained on the next page. 
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1. Protocol 
Discriminator Value 

2. 

I 
PO = 08 UCC 

Call reference 

Protocol 
Discriminator 
Meaning 

National ISDN ·1 Monitoring 

3. Call Reference 

Length '\. 

o Ref. len. = 1 

01 

i 
4. Call Reference 

Value 

Figure 21.7: First Line of Q.931 Interpretation 

Tekelec 

1. Protocol Discriminator 
Value 

2. Protocol Discriminator 
Meaning 

3. Call Reference Length 

4. Call Reference 

21·16 

displays the hexadecimal value for the 
Protocol Discriminator setting. The 
possible settings for the Protocol 
Discriminator are: 

08 0.931 User-Net Messages 
03 Maintenance Messages . 

displays the abbreviation or acronym 
of the Protocol Discriminator as 
defined by the protocol specification. 

displays the number of bytes in the 
Call Reference value to follow. The 
example above is interpreted as 
follows: 

• 0 0 for Originator. 0 for 
Destination 

• Ref. len Abbreviation for Reference 
Length. 

• 1 The length. in bytes, of the 
call reference value to follow. 
The possible values here are 
0, 1, or 2. 

displays the call reference value. In 
Figure 21.7, this is 01. 
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Tekelec 

Message Type 

The next line of 0.931 interpretation is the Message Type. This is 
illustrated in Figure 21.8 below. This information is displayed in blue. 

M 01 Alerting 

/ \ " 1. Caption 2. Message 
Type Value 

3. Message 
Type 

Figure 21.8: Second Line of Q.931 Interpretation 

1. Caption 

2. Message Type 
Value 

A letter indicating the type of signal 
data/information. In this case, Mis for 'Message 
Type'. 

displays the hexadecimal value of the Message 
type. Certain 0.931 implementations require 
two Message Type bytes (for example, 
network-specific message types). These are 
displayed on two consecutive lines. 

3. Message Type displays the Message Type, or - if the type is not 
known - Unknown. There are 24 possible 
Message Type IEs: 

Alerting 
Connect 
Disconnect 
Hold Acknowledge 
Information 
Key Release 
Key Setup Acknowledge 
Progress 
Release Complete 
Retrieve Acknowledge 
Setup 
Status Enquiry 

21-17 

Call Proceeding 
Connect Acknowledge 
Hold 
Hold Reject 
Key Hold 
Key Setup 
Notify 
Release 
Retrieve 
Retrieve Reject 
Status 
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Tekelec 

Information Elements 

The rest of the Q.931 message consists of structures called 
Information Elements (IEs). (It is possible. however, that a given 
message will have no IEs.) These can vary in length from one octet to . 
127 octets. 

Each IE is interpreted in a mariner shown in Figure 21.9, and is 
displayed in yellow. Interpretation of multiple IEs is repeated until the 
end of the message is reached. Single-octet IEs do not have the 
Length field,. 

The meaning of a displayed value is determined by the F1 D-key, and 
may be Hex, ASCII, EBCDIC, etc. When the F10 selection is 
"Meaning", the plain-English equivalent of the value is usually shown: 
Illegal values (for example, those reserved by the protocol) are 
displayed in red. 

1+ 34 Signal Len = 1 

i r i t 
1. Caption 2. IE Identifier 

Value 
3. Meaning 4. Length 

Figure 21.9: First Line 01 a SIGNAL Message. 

1. Caption 

2. IE Identifier 
Value 

A Jetter indicating the type of signal 
data/information. In this case, lis for 'Information 
Elemenf. 

• I Indicates the start of IE interpretation. 

• 1+ Indicates one of three conditions: 

• That the IE was not expected (according 
to the p~otocol) in the message 

.• That the same IE has appeared more 
than once in a message 

• That the IE is not allowed by the 
implemented protocol.. 

displays the IE Identifier value in hex. The 
number of possible values depends on the 
codeset being used at the time. These, along 
with the corresponding type, are listed in 
Figure 21.10. 
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3. Meaning 

4. Length 

Teke/ec 

National ISDN -1 Monitoring 

displays he meaning of the IE Identifier Value as 
defined by the protocol, or - if the meaning is not 
known - Unknown. . 

displays the octet length of the IE (not found in 
single-octet interpretations, but may be filled by 
other types of information.) 
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Codeset 0 

96 Locking Shift 

04 Bearer Capability 

08 Cause 

14 Call state 

18 Channel identification 

1C Facility 

1E Pr09ress indicator 

27 Notification indicator 

2B Soitkey Contro/" 

2C Keypad facility 

32 Information Request 

34 Signal 

38 Feature activation 

39 Feature indication 

3A Service Profile identification 

3B Endpoint Identification 

40 Information rate 

42 End-to-end transit delay 

43 Transit delay selection and indication 

44 Packet layer binary parameters 

45 Packet layer window size 

46 Packet size 

47 Closed User Group 

4A Reverse Charging Indication 

6C Calling party number 

60 Calling party subaddress 

70 Called party number 

71 Called party subaddress 

74 Redirecting number 

76 Redirection Number 

78 Transit network selection 

7C Low layer compatibility 

70 High layer compatibility 

75 User-user Information 

• For future implementation. 

Codeset 5 

All Codi~ found in Codeset O. 
but includIng: 

1 0 Operator System Access 

2A Oisplay Text 

National ISDN -1 Monitoring 

Codeset 6 . 

All Coding found in Codeset 0, 
but including: 

75 Redirecting Subaddress 

7B Call Appearance 

Figure 21.10: Information Element Identifier Values and Types by Codeset. 
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Teke/ec 

Single-Octet IEs 

Figure 21.11 illustrates the manner in which single-octet IEs are 
interpreted by your Chameleon. Here, the Locking Shift IE is shown. 

I 96 Shift Locking Codeset = 6 

i \ '" '" i 
1. Caption 2. IE Identifier 3. IE Identifier 4. Shift 5. Codeset 

Value Meaning Type 

Figure 21.11 : The Interpretation of Single-Octet IEs. 

The Locking Shift IE is used to shift between two codesets: The 
national-specific (codeset 5) and the network-specific (codeset 6). 

1. Caption 

2. IE Value 

3. IE Meaning 

4. Type 

5. Codeset 

See the explanation for Information Elements, 
page 21-27. 

displays the hexadecimal equivalent of the 
binary vaJue of the complete octet. In this 
example, is 96 is the hexadecimal equivalent of 
10010110 

displays the meaning of bit 4 through 7 as 
defined by the protocol. In this example, the 
meaning is Shift. 

displays the function performed by the IE 

displays the codeset in use. There are two 
possible values for N ISDN-1 : 

5 - for the national-specific codeset 
6 - for the network-specific codeset 

For further details on codesets, see CCITI Blue 
Book Vol. VI, Fascicle V1.11, page 76. -" 
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Tekelec 

Variable-Length IEs 

Figure 21.12 illustrates the manner in which variable-length IEs are 
interpreted. Here, the Full interpretation of a Signal IE is shown. In 
this interpretation, line 2 displays the hexadecimal representation of 
the IE contents. Line 3 displays .the plain-English equivalent of the 
signal value. Une 4 (Extra) displays in hex the contents of extra octets 
in the IE. In this illustration, there is one extra octet having a value of 
10. 

1. Caption 2. IE Identifier 3. IE Identifier 4. Length 
;. /' Value / Value Meaning I 
I 34 . Signal· Len=2 

5. Content of bytes 

Contents: 00lr 6. Meaning of 
/ 'Valuew octet(s) 

Value Dial tone on 7. Content of any 
/ additional bytes 

(Extra) 10 

Figure 21.12: The Full Interpretation of Variable-Length IEs. 

This mode of interpretation gives the following information about the 
IE: 

1. I 

2. IE Identifier 
Value 

3. Meaning 

4. Len-2 

5. Contents: 

See the explanation for Information Elements, page 
21-27. 

See the explanation for Information Elements, page 
21-27. 

See the explanation for Information Elements, page 
21-28. 

See the explanation for Information Elements, page 
21-28. 

The content of bytes in the IE. expressed as a 
hexadecimal value. In this illustration, the IE 
contains two bytes. the valu~ of which is 0010. And, 
since Signal is normally a single-octet IE, the second 
byte (value 10) is extra. 
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6. Value 

7. (Extra) 

Tekefec 

National ISDN -1 Monitoring 

The meaning of the third (and additional, if 
applicable) byte of the I E as defined by the protocol. 
In this case, Dial tone on is the meaning of the Signal 
value octet and corresponds to a binary value of 
00000000. 

The content of any extra byte, expressed as a 
hexadecimal value. 
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CHAPTER TWENTY TWO: 
ISDN U-Interface (281 Q) Monitoring 

Introduction 

Prerequisites 

Tekelec 

The ISDN U-Interface (281Q) Monitoring software for the 
Chameleon 32 and Chameleon 20 provides all the tools and 
functions you need for Link Monitoring. The software meets all 
pertinent Layer 1 parameters as listed in ANSI T1.601-1988. At 
this same level, all bit-oriented protocols (X.25, ISDN, etc.) are 
supported. You can also insert voice-frequency signals into a 
selected 2B1Q channel, or extract such signals from that channel 
(A handset is provide for this purpose). The other capabilities 
supported by this s~ftware are listed below. 

Level 1 Capabilities: 

• Framing/synchronization detection 

• Network activation/deactivation control 

2B1 Q Error Statistics Capabilities: 

• Recording/reporting Errored Seconds and Severely Errored 
Seconds 

• Far-End Block Error and Near-End Block Error detection and 
counting. 

M-Channel Capabilities: 

• Monitoring of NT and LT M-channel contents 

Although repeater techniques employed by this application prevent 
monitoring from being 100% passive, line data read and captured 
by software is not corrupted or otherwise altered. 

Teke/ec's ISDN U-Interface (2B1 Q) Monitoring application requires 
the following system software and hardware: 

• . Standard Software Version 4.4, Part Number 930-3001 

• U-Interface MonitOring Application disk. Part Number 
930-4021-01, Rev. 1.0 

• U-Interface Board, Part Number 930-2522-01, Rev. E (or 
.Iater). 
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Basic Rate 
U-Interface 
Overview 

Teke/ec 

The Basic Rate U-Interface employs a distinct nne code called 
'2B1Q', defined by ANSI Specification T1.S01-1988. 2B10 stands 
for 'Two Binary, One Quaternary'. 'Quaternary' refers to the four 
voltage levels defined for the 2B1Q line code: +S/Sv, +2.Sv, -S/Sv, 
and -2.Sv. Each of these voltage levels is assigned a quaternary 
symbol of 1,3, -1, or -3, respectively. Furthermore, each signal 
level represents 2 bits of information (the Two Binary' portion of 
2B1 0). So, in actual transmission over a U interface, each time slot 
is occupied by·1 quaternary symbol (Le., one voltage level) 
representing 2 bits of information. 

The 2810 bit stream consists of 240 bit frames. Each of these 
frames contains a 9-bit Synchronization Word. 28+0 information, 
and 6 'M' bits. Eight of these 24O-bit frames comprise one 
superframe. The eight, &-bit 'M' fields comprise the 48-bit M 
channel of a superframe. 

The M channel has three major functions: Error monitoring, line 
operations and maintenance, and networ~ (L T)-to-terminaJ (NT) 
testing. 

• In EOC Messages monitoring, the transmitted and received 
Address (addr), Data/Management Indicator (dm) and 
Information (i) fields are decoded 

• In error monitoring, the 12 CRC bits of the MS/MS frames are 
decoded. 

• In line operations and maintenance, overhead bits of the M4, 
MS and MS frames are decoded 

• In LT -to-NT testing, the network sends a message to the 
terminal to initiate specific testing operations. 

For further details on M-channel monitoring. see page 22-21. 
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ISDN U-Interface 
1/0 Module 

Tekelec 

The module used for ISDN U-Interface monitoring is shown in 
Figure 22.1. The features of this module are described below and 
on the following pages. 

ISDN PHYSICAL INTERFACE 

EXT 1 

•••••••• 
••••••• 

PRI U SIT 

HANDSET 8 

ANALOGI €Ole' ~II 
I CAUTION I 

DISCONNECT 
DEVICE FROM 

AC MAINS BEFORE 
REMOVING THIS 

~ MODULE 

TO NETWORK 

EXT ~ 

CLOCK "8 
UNLOCK 

~8°U _ L:::=:!J TO TERMINAL 

LOCK 

Figure 22.1: The 281Q Module. 

FEATURE 

EXT 1/EXT 2 

HANDSET 

EXT. CLOCK 

DESCRIPTION 

A 15-pin connector to connect the 281 Q (16 
kbps) to another test set or device. This 
connector can be configured to function as a 
81-. 82- or D-Channel and functions as an 
output interface. 

A standard modular handset connector. This 
connector is bi-directional in network or 
terminal configurations, but functions only as 
an output interface. 

An 8-kHz clock for frame synchronization, 
You must use it when you have selected Ext. 
for the clock in the 281 Q Monitoring Setup 
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TO NE.TWORK 

PRI U SIT 

TO TERMINAL 

ANALOG IN 

ANALOG OUT 

Tekelec 

ISDN U·lnteriace (281Q) Monitoring 

Menu (See Figure 20.4 and page 22-13). In 
all other cases, its use is optional. 

An RJ45 connector acting as an input/output 
port for the bit stream being monitored. This 
port can only be configured as an LT. See 
Figure 22.2. 

Yellow, red and green LEOS that indicate the 
type of interface in use for the bit stream 
being carried over the TO TERMINAL or TO 
NETWORK lines. Yellow designates the 
Primary Rate Interface; red designates the 
281Q; and, green designates the SIT 
interface. 

I WARNINGI 

Do not use this module for PRior BRI (SIT) 
applications. This design is in anticipation 
of future design changes to Tekelec 
hardware and software, but is not 
compatible with current PRI and BRI 
software. 

An RJ45 connector acting as an input/output 
port for the bit stream being monitored. This 
connector can only be configured as an NT. 
See Figure 22.2. 

A connector for attaching an 
analog-to-digital device for input having an 
impedance of 600n. This input can then be 
injected into either the 81 or 82 channels. 
Such a device may be a phone handset (see 
Figure 22.2), microphone, or any other 
device meeting the impedance requirement 
and having the appropriate connector. 

A connector for attaching a digital-to-analog 
device for output to either the 81 or 82 
channels and having an impedance of 6000. 
Such a device may be a phone handset, 
earphones, or any other device meeting the 
impedance requirement and having the 
appropriate connector. . 
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U-Interface 
LEO Overlay 

Hardware Setup 

Teke/ec 

The 281 Q LED overlay is described in detail in Appendix E of the 
Chameleon 32 User's Manual, and Appendix 0 of the Chameleon 
20 User's Manual. 

Figure 22.2 illustrates the correct setup for 281 Q monitoring. Only 
one ISDN PHYSICAL INTERFACE module is required. The use of 
the telephone handset is optional. 

OSL 

Single 2S 1 0 Module 
on Chameleon rear panel. 

DSL 
connected to TO TERMINAL jack. 

1 
connected to TO NETWORK jack. 

! 
NT 

~3_2_ 

Figure 22.2: The Chameleon 32 in the Monitoring Application. 
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U-Interface 
Configuration 

Teke/ec 

When the ISDN U-Interface (2810) Monitoring package is installed 
and the Chameleon turned on, the Chameleon detects the 
presence of the ISDN PHYSICAL INTERFACE module and 
includes 281 a configuration options in the Configuration Setup. 
The following procedure assumes that you have installed the ISDN 
PHYSICAL INTERFACE module and ISDN U-Interlace (2810) 
Monitoring software, and have turned your Chameleon on. All 
accompanying illustrations represent the Chameleon 32 display. 

Steps 1 through 14 of the procedure for configuring ISDN 
U-Interface (2810) Monitoring require that you set parameters in 
the following Configuration menus: 

• Configuration Setup Mode Menu 

• 2810 Monitoring Setup Menu 

• 80P Protocol Setup (X.25, ISDN, etc.) 

• Configuration Applications Selection Menu 

After you have configured the system and have the 2810 Setup 
page displayed (step 15), you must wait for the link to come up 
before monitoring the NT or LT lines. Any link status changes are 
reflected immediately in the Status window at the bottom of the 
page (see, page 22-17). The effect these changes have on 
sent/received traffic is displayed in the M_ CHNL Analysis and 

. 2810 Statistics pages. (Sent and received M-channel messages 
are displayed in the M-CHNL Analysis page (see page 22-23.) 

You have two modes to choose from for link activation: Automatic 
(AUTO) and semi-automatic (SEMI-AUTO). Your choice is made 
from the 2810 Monitoring Setup Menu. For further details, see 
page 22-15. 
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CONFIGURATION 
PROCEDURE 

Tekelec 

The procedure for 281 Q monitoring is outlined here. 

1. Install the ISDN PHYSICAL INTERFACE module in an 
available port. 

2. Connect your Chameleon to the 281 Q line as shown in 
Figure 22.2. 

3. In the Configuration Setup Mode window, set Setup Mode to 
Menu. 

4. Set the Port, Data Source and Capture Mode parameters as 
shown in Figure 22.3. 

Press F7 to set the 2810 interface 

Setup Mode 

Port A Mode of Operation 
PhysicaJ Interlace 
Protocol 

Port 8 Mode of Operation 
Physical Interlace 
Protocol 

Monitoring PORT A Data Source 
Capture Mode 

C Development System 

-'::M~f()t 
;:'2sio{ 

Press GO to Accept 

ISDN I Press F6 to change 

UtTe~ 

Cyc!&.~ .. 

Off: 

Figure 22.3: The Setup Mode Screen - Port A configured-for ISDN U-Interface ('281 Q) 
Monitoring 
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Teke/ec 

5. Press F7 to call up the 281 Q Monitoring Setup Menu (see 
Figure 22.4). You MUST set the parameters of the physical 
interface in order for the link to be established . . 

6. Set the Physical Interface parameters in the 281 Q Monitoring 
Setup Menu as required by your monitoring purposes. 

Port A: 

Port B: 

B1 I. 
o I 

Anatog Interface: 
Channel Selection: 
Encoding: 

M Channel Control: 
Frequency Count 

Activation mode: 

2B 10 Setup Menu 
Press GO to Accept 

Handset 
B1 

A-Law 

Count 

Auto 

I I 

Channel Selection and Encoding appear 
only when Analog Interface is set to either 
~or6000hm. 

Frequency Count appears only when you 
set M Channel Control to~ 

II II II 

Figure 22.4: The ISDN U-Interface (2B1 Q) Monitoring Setup Menu. 
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Tekelec 

7. Open the Applications Selection window. 

8. Load the 2810,2810 STAT and M_CHNL applications (see 
Figure 22.5) and press Go. You may, of course, load fewer 
than these three applications. 

e ~.:.t.:.!q: ... ·~··.··:···:,#.;;:··:·:~···~ .. :····".,'~ i!<o:i.·::i=i:t:·:· --++---------------------J!§::)p;:9n~~~U:-::p,:~~~ 

Applications Selection Menu LEOS: PORT A 
Use SHIFT Arrow to Change Window Press GO to Accept 

Acquisition Mode Running, 

Monitoring Ports Monitoring Ports 

ANAL.YSIS OIRTOSK 
TRIGGER OUAL.UNE 
X2SSTAT 281Q A 

.2S10STAT A M_CHNL. A 

Select Port I FUNCTIONS I 

Figure 22.5: ISDN U-Interface (281 Q) Monitoring and Statistics Applications Loaded. 
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Note: 

r 

Tekelec 

As the M_CHNL and/or 2B10_Stat pages are read-only pages, the re­
maining step addresses only the 281 Q Monitoring Setup Menu. For 
detailed descriptions of the M_CHNL and 2B10_Stat pages, see pages 
22-22 ft. . 

9. As monitoring is occurring, change the setup as you wish. For 
further details, see.page 22·13 .. 

-{) l~:::sl.tl::'::§<:::::;:::::r:§m ft.::::::::'... :: :";' 1:!::::~f:~::~:I:~~::~::~~:~~!. 

R.ullriing;: : 2B1 Q Monitoring 
Press GO to Accept S~t!Jg M~n!J 

Port A: I B1 I 
Port B: I D I 
Analog Interlace: Handset 

Channel Selection: 61 
Encoding: A-Law 

M Channel Control: I Count 1-. 
Frequency Count 

Activation mode: I Auto· I 
Far End LT Far End NT 

Activation Status: Deactivated Activation Status: Deactivated 
UnkStatus: UnkDown UnkStatus: UnkDown 
Sync Status: 
Error Indicator: ~~:~lnc Sync Status: 

Error Indicator: 
Out of Sync , 

No Error 

ti~@J.Ht) f!i?~~:1 ta~~d I II I I II II II H I 
Figure 22.6: A 281 Q Monitoring Setup Window. 
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Terminating 
Monitoring 

Tekelec 

To terminate Monitoring: 

1. Open the Applications Selection Menu 

2. Select a 2810 application 

3. Press Stop A (or, if using Port a, Stop 8). 

4. Repeat steps 2 and 3 for any other 2810 applications. 
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BASIC RATE 
U-INTERFACE 
MONITORING 
PAGES 

Tekelec 

The 2810 Monitoring Setup Menu, 2810 Statistics and M_CHNL 
pages comprise the three ISDN U-Interface (2810) Monitoring 
pages. 

The 2810 Monitoring Setup Menu serves two functions: To allow 
you to re-set run-time parameters while monitoring is in progress; 
and, to report on the status of the far end LT and NT links. run-time 
parameters are re-set using the Fkeys. Link status reports are giv­
en in the read-only, bottom portion of the page. This part of the page 
displays the status of the link between the Chameleon 321Chame­
leon 20 and the NT and LT interfaces. It is not directly affected by 
the parameters you set in the 2810 Monitoring Setup Menu. This 
page is explained in greater detail beginning on page 22-12. 

The 2810 Statistics page can be toggled between the NT and LT 
sides of the line. This read-only page gives hourty and daily counts 
of Near- and Far-End FEBEs and NEBEs, and the number of sec­
onds a link is unavailable~ This page is explained in greater detail 
beginning on page 22-16. 

The M_CHNL analysis pages display M-Channel traffic in both real 
time and from a buffer called the 'history' buffer. The real-time page 
displays traffic as it passes through the Chameleon en-route to the 
LT or NT, respectively. The History page displays traffic that has 
been captured by the history buffer, permitting you to more-closely 
examine this data than is possible with the real-time page. These 
pages are explained in greater detail beginning on page 22-19. 
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281 Q Monitoring 
Setup Menu 

Teke/ec 

When you loadthe281Q application, a page with the banner 281Q 
Monitoring appears (see Figure 22.7). The format of this page is 
similar to that of the 281 Q Monitoring Setup Menu elicited by the F7 
key (Figure 22.4), but differs from that page in allowing you to 

. modify the U-interface system configuration without stopping the 
monitoring in progress and in reporting in real time the status of the 
Far End LT and Far End NT links. There are two other differences: 

• Running appears in the upper-left corner of the page to show 
that the 281 Q application is being executed 

• The F10 Exit key is not available. 

When setting parameters, the channel aSSignments for Ports 
A or 8 and the analog interface MUST be mutually exclusive. If 
they are not, you will get the message Duplicated Channel 
ASSignment when you try to· implement the setup. For 
example: 

If Port A ,. 81 and 
Analog Interface,. Handset. then; 

Port 8 may be 82, Of or off 

11 Port A ,. 82 and 
Analog Interface,. 600 Ohm, then; 

Port 8 may be 81,0, or off 

To change a setting: 

1. Move the arrow to the desired system component. 

2. Press the appropriate F-key. 

3. Press GO. 
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Tekelec 

-D~----------------------~wma11~*Mm, 
R~iining; 2810 Monitoring Press GO to Accept 

Setup Menu . 
PortA: . 

Port 8: 

81 I. 
o I 

Analog Interface: Handset 
81 

Aolaw 
Channet Selection: 
Encoding: 

M Channel Control: 
Frequency Count 

Activation mode: 

Far End LT 

Activation Status: 
UnkStatus: 
Sync Status: 
Error Indicator. 

ISemi-Auto I 

Deadivated 
UnkDown 
Out·otSync 

II I I 

Far End NT 

Activation Status: 
UnkStatus: 
Sync Status: 
Error Indicator: 

II II II 

Deactivated 
UnkDown 
Out.ofSync 

II 
Figure 22.7: The 281 Q Monitoring Setup Menu Monitoring Page. 

Running This indicator flashes to tell you that the Chameleon is 
monitoring live 281 a data. While monitoring, either port 
accepts incoming data from both sides of the line 

Port A Using F1 through F4, you set the port to route the 
selected channel data; or, you disable the port, 
altogether. 

Port 8 Using F1 through F4, you set the port to route the 
selected channel data; or, you disable the port 
altogether. 

Analog 
Interface Using F1 or F2, you set the Chameleon to accept analog 

input over the 81 or 82 channel from either a standard 
handset or from a device having a 600-0hm 
impedance. Use F3 to tum Analog Interface off. 

This parameter has subordinate parameters for 
selecting the channel to be routed to the analog 
interface and the type of .encoding to be employed. 
• Channel Selection - allows you to route the 81 or 

82 channel to the analog interface. 

• Encoding - allows you to set the encoding to either 
A-Law or ~-Law. 
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Tekelec 

Port A I Port 8 Using F1 through F4, you set the port to route the 
selected channel data; or, you disable the port 
altogether. 

Analog 
Interface 

M Channel 

Using F1 or F2, you set the Chameleon to accept 
analog input over the 81 or 82 channel from either a 
standard handset or from a device having a 
600-0hm impedance. Use F3 to tum this interface 
off. 

This parameter has subordinate parameters for 
selecting the channel to be routed to the analog 
interface and the type of encoding to be employed. 

• Channel Selection - allows you to route the B 1 or 
82 channel to the analog interface. 

• Encoding - allows you to set the'encoding to 
either A-law or J.1.-Law. 

Control Using F1 through F3, you select the M-Channel 
messages to be displayed in the M_CH Analysis 
page. There are three options: 

• . Every - Every M-Channel message will be 
displayed. 

• Delta - Only changes in M-Channel messages 
will be displayed. 

• Count - Every change in message, or every 
number of messages determined by the count 
value, will be displayed. This selection elicits the 
Frequency counter line in the Setup menu. 

Frequency counter is a data-entry field in which 
you enter the count value to be used by software 
in displaying M-Channel messages in the 
M_CHNL Analysis page. For example, entering 
a value of 150 means that every 150th 
M-Channel message will be displayed in the 
M_CHNL Analy~is page. . 
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Far-itncl LT sends 
Activation Request 

Activation 
Mode 

ISDN U-Interface (281Q) Monitoring 

Using F1 or F2, you establish how the NT - LT link is 
activated. There are two options: Auto and 
Semi-Auto. 

Note: In the following discussion of link activation, 
the NT link is that part of the link from the Chameleon 
to the far=end NT interface. The LT link is the part of 
the link from the Chameleon to the far-end LT 
device. 

Auto The Chameleon activates both the NT and 
LT links as soon as the 2810 Run-Time 
Menu is loaded. 

Semi-Auto After the 2810 Run-Time Menu is 
loaded, the Chameleon waits for an 
activation request from the far-end 
interfaces before proceeding. 
Figure 22.8 illustrates this process 
from the LT end of the link and how 
the Chameleon reacts to a failure to 
establish a link. 

Chameleqn waits tor 
Activation Request 

Chameleon receives 
Activation Request. 

Chameleon starts 
activating link to NT. 

Attempt to establsih 
CH-to-NT link fails. 

Chameleon de-activates 
link to LT. 

Figure 22.8 LT·initiated Link Establishment in the SemiGAuto Mode. 

Tekelec 22·16 

When the link is operating normally 
(without failure). the deactivation 
process can only be initiated from the 
far-end LT device. The Chameleon 
then initiates deactivation of the NT side 
of the link. 

However, whenever the Chameleon 
detects a failure in on side of the link, it 
immediately takes down the other side. 
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Status Window 

The Link Status Window (Figure 22.9) reports the current operating 
status of the Far End LT and Far End NT links. 0 at the bottom of 
the screen. 

Far End NT 

Activation Status: 
link Status: 
Sync Status: 
Error Indicator: 

In Progress 
UnkUp 
In Sync 
No Error 

Far End lT 

Activation Status: 
link Status: 
Sync Status: 
Error Indicator: 

Figure 22.9: The U-Transceiver Status Window 

Deactivated 
Unk Down 
Out of Sync -
Error 

Activation 
Status Depending upon the status of the U transceiver at the 

time, displays one of three messages: 

Link 
Status 

Sync 
Status 

• In Progress - 281Q transceiver activation is 
occurring. 

• Activated - Activation is successfully completed 
and transmission is in process. Upon displaying 
this status, Link Status displays Link Up. 

• Deactivated - Either activation failed, or 
transmission is ended. Upon displaying this 
status, Link Status displays Link Down. Error 
Indicator Changes to Error if deactivation occurred 
as a result of one of the three conditions for an 
Error message were met. (See the description for 
Error under Error Indicator below). 

Displays whether the link is up or down. Link Down 
appears when one of the following occurs: 

• Receive framing is lost or severely in error, and 
remains lost or in error for 480 milliseconds. 

• A hardware or software reset occurs. These 
resets may be of the following types: 

Displays whether the superframe is synchronized (in 
sync) or un-synchronized (out of sync). 
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Tekelec 

Error 
Indicator 

ISDN U-Interlace (281Q) Monitoring 

Displays Error or No Error under the following 
circumstances: 

• Error - When 1) loss of frame or signal occurs for 
480 milliseconds or more, 2} there is a failure to 
get an NT1 response to a LT signal; or, 3) the 
15-second activation timer expires. 

. • No Error - When 1) activation occurs before the 
15-second Activation Timer expires; 2) a frame 
or signal is detected before 480 milliseconds 
expires; or, 3) there is a failure to get an NT1 
response to a LT signal. 
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281 a Statistics 

Tekelec 

When the 281 a Statistics application is loaded" a 281 a Statistics 
page {Figure 22.1 Oris opened and all error statistics counters are 
started. The display of 2810 line error statistics conforms to the 
T1 M1.2189-028A1 standard. Each reported error is explained below. 

~~----------------------~~~mj.m.IQ~~:J~)~~]m!l~mu~~::<m::M 
[Nltl 

Start Time: 09 OCT 1990 10:16:50 
Last Sample Time: 09 OCT 1990 10: 16:50 

E5-NEBE SE5-NEBE 
Current Hour a a 
Previous Hour a 0 
Current Day a a 
Previous Day a a 

NEBECount FEBE Count 
Current Hour: a 0 
Previous Hour: a 0 

Most Recent Hours: 1 2 3 
E5-NE8E 0 a 0 
Es-FEBE 0 a 0 

II I I 

E5-FEBE 
a 
o 
a 
o 

SE5-FEBE 
o 
o 
o 
a 

No Sync Count 
0 
0 

4 5 6 
0 0 0 
0 a a 

II II II 

7 

II 

0 
0 

LUS 
a 
a 
a 
a 

Figure 22.10: A Sample 2B1Q Line Statistics Page. 

NT (L1) NT displays the link statistics of the Chameleon-to-NT 
interface. LT displays the link statistics of the 
Chameleon-to-LT interface. F3 toggles the screen 
display between NT and LT. 

Start Time The date, month, year and time at which the 281 a 
Statistics screen was opened, or the RESET key was 
pressed. 

Last Sample 
Time The date, month, year and time at which the error 

statistics screen was last updated. 

Current 
Hour/Day The current hour or 24-hour day in which error counts 

have been or are being registered. When that 1 hour or 
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Previous 
Hour/Day 

Most Recent 

day expires, the error count for that time is moved from 
the current-hour/day register to the previous-hour/day 
register and the current-hour/day register is set to zero. 
Old data in the previous-hour/day register is then 
discarded. . 

The hour or 24-hour day prior to the Current Hour/Day 
in which error counts were registered. At the end of 
each hour or day, counts from the current-hour/day 
registers are transferred to the previous-hour/day 
registers, and old data in the previous-hour/day 
registers is moved to the first Most Recent Hours 
register. See Most Recent Hours. 

Hours A stack of seven, 1-hour registers tracks the ES-NEBE 
and E5-FEBE counts for the 7 hours prior to the 
Previous Hour. At the end of each hour, the ES count 
from the Previous Hour register is transferred to the first 
Most Recent Hours register and the values in the six 
successive registers are pushed down one register in 
the stack. Counts from the oldest hour (at the bottom of 
the stack) are discarded. 

These 7 registers, along with the Previous Hour and 
Current Hour registers, constitute a total Es-NEBE and 
Es-FEBE reporting period of nine hours. Any Errored 
Second NEBE and/or FEBE data registered prior to a 
nine-hour period is discarded. This does not apply, 
however, to NEBE and FEBE counts. 

E5-NEBE Errored Second - Near-End Block Error. A second in 
which one or more Near-End CRC violations were 
detected by the far end. 

SES-NEBE Severely Errored Second - Near-End Block Error. 
A second in which 3 or more Near-End CRC violations 
were detected. 

ES-FEBE Errored Second - Far-End Block Error. A second in 
which one or more Far-End CRC violations were 
detected. 

SES-FEBE Severe/yErrored Second - Far-End Block Error. A 
second in which 3 or more Far-End CRC violations 
were detected. 
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LUS 

NEBE 
Count 

FEBE 
Count 

The Link-Unavailable Second. A second in which 
either synchronization or a signal was lost for more than 
480 milliseconds. This count is updated whenever the 
281Q link is not ~p at the time the screen is displayed. 

The cumulative number of near-end CRC violations 
measured over the period of time reported in the Start 
Time and L~t $ample Time lines. 

The cumulative number of far-end CRC violations 
measured over the period of time reported in the Start 
Time and Last Sample lime lines. 

NO-SYNC The number of individual counts of No Superframe 
Synchronization indications. 

F1 FREEZE! 
UNFREZ Toggles between two settings: 

• Freeze - halts the display of newly-acquired 
error counts at the time it is pressed, but does not 
stop the error count operation. 

• Unfreeze-cancels a Freeze action and updates 
the screen with the latest count values acquired 
while the screen was frozen. 

F2 RESET Resets all counters to zero and the Start lime to the 
current system time. 
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M-Channel Analysis 

Tekelec 

When the M-Channel Analysis application is is st;:lrted, a Real Time 
paget (M_CH RTime) and History page {M_CHNL} are ·opened. 

The Real Time page displays transmission events (Event-buffer 
traffic) between NT and LT as they occur. The History page displays 
previously-acquired data that has been placed in a history buffer. 
For more detailed explanations of these two functions, see Chapter 
Four: Analysis in the Chameleon 32 or Chameleon 20 User's 
Manuals. 

Decoding of the 281 Q I'v1-channel is done for each superframe. 
Each LT superirame includes: 

• . Two EOC frames 

• ACT, DEA. UOA. AlB, FE~E bits 

• Four reserved bits 

Each NT superirame includes: 

• Two EOC frames, 

.• ACT, PS1, PS2, NTM, CSO, SAl 

• Two reserved bits for NT. 

The display of each superirame has the following attributes: 

• Time Stamping: 

Event time stamp with an accuracy of ± 20 microseconds. 
Time stamps are displayed in the following format: hh:mm:ss 
ddd ddd, where: 
hh = hours 
mm = minutes 
ss = seconds 
ddd ddd = microseconds 

• Screen Format: 

Split-screen format displays the LT data on the left half of the 
screen and the NT data on the right half of the screen. 

• Colors: 

White = Time Stamp and Event buffer ports 
Yellow = Summary I'v1-channel message 
Green = Detail M-channel message 
Red = Error messages, warnings, advisories 
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Tekelec 

• Function Keys: 

F1 - PHYS (Time stamp and the raw data) 
F2 - M_CH (M-Channel message) 
F9 - toggles Summary and Full Displays. 
F10- Display Format 

Figure 22.11 and Figure 22.12 below show sample M-Channel 
analysis pages in Summary and Full formats. 
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-O------------------------~WwM4¢aN~Arn 
LTMESSAGE 

_____ --'11. 0 ,,'-------

PortA 02:58:37 677 000 11=0 FCS=OOOO 
EOC Msg #1 : addr=O dm=1 i=AA 
EOe Msg #2 : addr=O dm=1 j .. AA 
M4 bits .. Be 

ACTDEA RSV RSV RSV RSV UOA AlB 
10111111 

M5/M6 bits .. 0 
M51 M61 M52 FEBE 

o 0 0 a 
----------11. 1 ,,~-----

NT MESSAGE 

---------" 0 ,,'-----------
PortA 02:58:37 677 357 f1=0 FCS=OOOO 
EOe Msg #1 : addr=O dm= 1 i=AA 
EOC Msg #2 : addr=O dm= 1 i=AA 
M4 bits .. BC 
ACT PS1 PS2 NTM CSO RSV SAl RSV 
. 1 011 1 1 1 1 

M5/M6 bits '" 0 
M51 M61 M52 FEBE 

Figure 22.11: M-Channel Analysis Summary Display. 

Tekelec 

LTMESSAGE NT MESSAGE 

------" 0 ,,'-------
PortA 02:58:37 677 357 fI=Q FCS=OOOO 
EOe Msg #1 : addr=Q dm= 1 i=AA 

EOe address NT 
EOCdm msg 
EOC i Unable to Comply 

EOC Msg #2 : addr=O dm= 1 i=AA 
EOCaddress NT 
EOCdm 
EOCi 

M4 bits = BC 

msg 
Unable to Comply 

ACT PS1 PS2 NTM eso RSV SAl RSV 
1 011 1 111 
ACT Activation in progress 
DEA No deactivation process 
UOA SIT activity 
AlB no alarm indication 

M5/M6 bits = 0 
M51 M61 M52 FEBE 
a a a a 

Figure 22.12: M-Channel Analysis Full Display (NT Superframe only. 

22-24 October 28. 1991 



Chameleon Protocol Interpretation ISDN U-Interlace (281Q) Monitoring 

Function Keys 

Note: 

F1 through Fa 

F9 

Teke/ec 

The functions of keys F1 through F10 were created using the 
Teke/ec Protocol Monitoring Development· System (PMOS). 
providing control over each protocol layer. For detailed discussion 
of the PMOS and the function keys, see the Chameleon Protocol 
Monitoring Development System manual, Chapter 7. 

Each function key (F-key) is assigned several options. The 
Function Key strip at the bottom of the Chameleon screen displays 
the c.urrent F-key selection. 

Included in this description of F-keys is a section explaining other 
keys used for the control of the M-Channel Analysis page. This 
section begins on page 22-26. 

For the operation of the F1 and F2 keys in 281 Q Une Error 
Statistics, see page 22-19. 

For keys F1 through FS, the following conventions are used: 

+ 

" 

The data for the current layer is displayed in an 
interpreted mode. 

The data for the current layer is displayed in an 
un-interpreted mode. 

The 'data for the current layer is displayed in both 
interpreted and un-interpreted modes. 

The data for the current lay is acquired, but not 
displayed. 

The F9 key determines how upper-layer (Layers 3 and above) data 
is displayed. There are two options: 

SUMMARY 

FULL 

This is the default setting, and displays user-defined 
summary interpretations for each layer. For further de­
tails, see Chapter 2 of your Chameleon Protocol Moni­
tonng Development System manual. 

This selection displays complete interpretations of all 
the data of the current layer. 

22-25 October 28. 1991 



Chameleon Protocol Interpretation ISDN U-Interface (281Q) Monitoring 

F10 

M-Channel Analysis 
Control Keys 

Note: 

Tekelec 

The F10 key determines the format in which the bit-values of 
acquired data is displayed. Data is displayed with a caption 
identifying the data item, and a value representing the acquired 
data. There are eight formats in which the bit values can be 
displayed: 

Meaning 

Hex 

Decimal 

Binary 

ASCII 

EBCDIC 

Offset 

Length 

When possible, the interpretation of the value is 
displayed rather than the value itself. If the current 
protocol does not define the meaning. the value is 
displayed in hexidecimal. 

Displays the value(s) in hexidecimaJ code. 

Displays the value(s) in decimal. 

Displays the value(s) in binary code. 

Displays the value(s) in ASCII code. 

Displays the vaJue(s) in EBCDIC code. 

Displays the offset of the data item from the start of the 
acquired event in the format n.m, where: 

n .. number of octets 
m -number of bits. 

Displays the length 01 the data item in the format n.m, 
where:: 

n - number of octets 
m .. number of bits. 

The M-Channel Analysis pages is a read-only page displaying 
data taken from a real-time bit stream and stored in a history buffer. 
The display of this data can be manipulated using the keys 
illustrated and explained in Figure 22.13 below. 

When you first display the M-Channel Analysis page is may be 
blank. To bring data on-screen, press any arrow key. You can then 
use the keys described below to manipulate the display. 
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KEY 

i 

Space Bar , 

Scroll i 

Shift Scroll J, 

Scroll J, 

Shift Scroll i 

n 

p 

ISDN U-Interface (281Q) Monitoring 

FUNCTION 

Displays the oldest event. 

Displays the most-recent event. 

Scrolls the page up; reverses or slows the page 
when scrolling down. Controls speed of page-up 
scrolling: pressing successively up to three times in­
creases scrolling speed. 

Scrolls the page down; reverses or slows the page 
when scrolling up. Controls speed of page-down 
scrolling: pressing successively up to three times in 
creases the scrolling speed. 

Stops scrolling. 

Displays the next page of data. 

Displays the previous page of data. 

Moves displayed data down one line each time you 
press the key. 

Moves displayed data up one line each time you 
press the key. 

Displays the next event. 

Displays the previous event. 

Figure 22.13: The M-Channel Analysis Display Control Keys. 
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Error Messages 

Tekelec 

Figure 22.14 lists the error r:nessages you may be given in the 
course of running ISDN U-Interface (2810) Monitoring. Each 
message is explained and corrective action(s) given. The 
messages are grouped according to the level of operation at which 
they occur. System, 2810 physical setup, ISDN U-Interface 
(2810) Monitoring, and M-Channel analysis. 

In Figure 22.14, error messages and menu selections are in italics; 
message explanations are indented below the messages; and, 
corrective action(s) are indented below the explanations. 

System Software: 
281Q Monitor is not supported in Phase One. 

You selected Monitor10r the Mode of Operation in the 
Configuration Setup Mode Menu and 281010r the 
Physical Interface. 

In the Configuration Setup Menu, 
return to Mode of Operation and enter 
Simulat (press F2'). . 

. cannot allocate memory for 281Q. 
Your Chameleon has run out of hardware memory for 
the 2B10 Event and Data buffers. 

Contact Customer Support at 
1-800-441-9990. 

2810 Physical Setup Software 
Duplicated Channel Assignment 

Each channel seledion for Ports A and Bt Analog Inter 
face, and Idle Pattern Destination is not unique. 

In the 2B10 Monitoring Setup Menu 
(See page 22-10), re-assign channels 
so that they are mutually exclusive. 

U M~n;toring requires U-board Version A6 or higher. 
Your Chameleon does not have U-Board Rev. E 
higher installed. . 

Install the required board in your 
Chameleon. 

U Monitoring software is not installed. 
You are selecting 2B10 Monitoring without having first 
installed the 2B10 Monitoring software .. 

Install the required software. 

Figure 22.14: ISON U-Interface (281Q) Monitoring Error Messages. 
Y ,. 
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EXT1 / EXT2 
Pinouts 

Tekelec 

Tekelec's ISDN PHYSICAL INTERFACE EXT1 and EXT2 connectors are 
15-pin, D-subminiature females, DA 15S type. Figure 22.15 and 
Figure 22.16 below give the pinouts for these bi-directional 
connectors. All signals are standard RS422 voltage levels. SEND 
data signals are ignored in the MonRor mode of operation. 

A cable providing an RS449 interface is provided with the U-I/F 
Monitoring package. Figure 22.16 correlates the pins of this cable 
with those of the DA 15S connectors. 

876 5 432 1 

00000 0 0 0 

o 0 0 0 000 

1514131211 10 9 

Figure 22.15:: The OA15S Connector for EXT1and EXT2. 

OA15S RS449 

Pin Number Pin Number Description Direction 

1 1 Chassis Ground -
2 22 Send Data 8 Input 
3 - Unused -
4 24 Receive Data 8 
5 - Unused -
6 23 Send Timing 8 Output 
8 19 Signal Ground -
9 4 Send Data A Inputs 
10 - Unused -
11 6 Receive Data A Output 
12 - Unused -
13 5 Send Timing A Output 
14 - Unused -
15 8 Receive Timing A Output 

Figure 22.16:: OA15 and RS449 Pinouts. 
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APPENDIX A: 
CCITT X.21 STANDARD STATE and TIMER TABLES 

Introduction 

TEKELEC 

This appendix provides the State and Timer Tables, based on the 
CCITr standard as they are implemented in the X.21 software. 
These may differ from the CCITr standard at some points due to 
errors or inconsistencies in the standard. 

The tables are organized as follows: 

• Table A.1 State Transition Table for Circuit and Enhanced 
sub-addressing modes, the files 
CCITrCKT.STr and CCITIENH.STI. Note that 
State 8 is shown twice, once for the CKT file and 
again for the ENH file. The only difference 
between Circuit and Enhanced sub-addressing 
modes is this one state. 

• Table A.2 State Transition Table for Packet mode, the file 
CCITrPKT.STI. 

• Table A.3 DTE Timer Table Editor, for the CCITTCKT and 
CCITTENH files. This table provides the timers 
and keys defined for circuit switched protocols. 

• Table A.4 DTE Timer Table Editor, for CCITrPKT. This 
table provides the timers and keys defined for 
packet switched protocols. 

• Table A.S DCE Timer Table Editor, for the CCITTCKT and 
CCITrENH files. This table provides the timers 
and keys defined for circuit switched protocols. 

• Table A.6 DCE Timer Table Editor, for CCITrPKT. This 
table provides the timers and keys used in packet 
switched protocols. 

• Table A.7 CCITT Timer Table 

For any further information on the CCITI Standards not provided in 
this appendix, refer to the CCITT· Red Book, Volume VIII, Fascicle 
VIII.3. Data Communication Networks Interface. 
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STATE STATE NAME DTE LEADS DCE LEADS DTE TIMEOUT DCE TIMEOUT VALID 
No. FUNCTIONS FUNCTIONS TRANSITION LIST 

T C R I TIME- EXIT CANCEL TlME- EXIT CANCEL 
OUT STATE STATE OUT STATE STATE 

KeyC 2 KeyC 8 
1 Ready 1 OFF 1 OFF KeyN 14 KeyN 18 1.2.8,14,15. 

KeyU 24 KeyU - 18,24,-,111 

T1 1 3 goto 3 
2 Call request 0 ON 1 OFF Key X 16 Key X 19 1.3,15,16,19, 1?1 

goto 4 Tl1 19 5 
3 Proceed to select 0 ON + OFF Key X 16 T12 19 4.5 4.5,16,19, ??? 

Key X 19 

IA5 ON + OFF gala 5 T13' 19 5 
4 Selection signal Key X 16 Key X 19 5, 16. 19. ?11 

1 ON + OFF T2 16 1.10A, gala 6A 
5 DTE waiting 12.19 Key X 19 6A. 11, 12, 16. 

Key X 16 19, 1?1 

goto 7 1. lOA. 11, 12. 16, 
6A DCE waiting 1 ON SYN OFF Key X 16 Key X 19 19,??? 

golo lOB lOB, 11, 12. 16, 
6B oCE waiting 1 ON SYN OFF Key X 16 Key X 19 19,??? 

goto 25 T14C 19 9C.25 60, 9C. 16. 19, 
6C DCEwaiting • OFF SYN OFF Key X 16 Key X 19 25,111 

goto 9C 
60 DCE waiting 1 OFF SYN OFF Key X 16 Key X 19 9C, 16. 19. ??? 

Table A.l: State Transition Table, CCITTCKT.STT and CCITTENH.STT 
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STATE STATE NAME OTE LEADS DCE LEADS DTE TIMEOUT DCE TIMEOUT VALID 
No. FUNCTIONS FUNCTIONS TRANSITION LIST 

T C R I T1ME- EXIT CANCEL nME- EXIT CANCEL 
OUT STATE STATE OUT STATE STATE 

T3A 16 10A, goto 6A lOA 
7 Call progress signal 1 ON IA5 OFF 12. 19 Key X 19 6A, 7, lOA, 1'1. 

Key X 16 12. 19. 111 

8· goto 9 T14A 1 9.9B, 
(CKT) Incoming call 1 OFF BEL' OFF Key X 16 15 1.9,9B. 15. 

Key X 19 16, 19. 1?? 

8· goto 9B T14A 1 9,9B, 
(ENH) Incoming call 1 OFF BEL OFF Key X 16 15 1,9, 9B. 15. 

Key X 19 16. 19. 111 

T4B 16 lOB. 
9 Call accepted 1 ON BEL OFF 12. 19 goto 6B 6B, 11. 12. 16. 

Key X 16 Key X 19 19, 111 

Proceed with call T4A 16 10C, 
9B Information • OFF BEL OFF 6C,19 goto 10C 10C, 16. 19. 111 

Key X 16 Key X 19 

T4B 16 lOB, 
9C Call accepted 1 ON SYN OFF 12. 19 goto lOB 6B, lOB, 16, 

Key X 16 Key X 19 19. 1?? 

DCE-provided T3A 16 7,10C, goto 6A 11 
lOA information 1 ON lAS OFF 12,19 6A. 7. lOA. 11,12. 

Key X 16 Key X 19 16. 19. 11? 

Table A.l: State Transition Table, CCITTCKT.STT and CCITTENH.STT (continued) 
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STATE STATE NAME DTE LEADS DCE LEADS DTETIMEOUT DCE TIMEOUT VALID 
No. FUNCTIONS FUNCTIONS TRANSITION LIST 

T C A I TlME- EXIT CANCEL TlME- EXIT CANCEL , OUT STATE STATE OUT STATE STATE 

. T48 16 lOB, goto 6B 11 
lOB DCE-provided 1 ON IA5 OFF 12. 19 6B, 11. 12, 16, 

information Key X 16 Key X 19 19, ??? 

T4A 16 6C,19 goto 6C 
10C Call Information .. OFF IA5 OFF Key X 16 Key X 19 6C, 16, 19, ??? 

Connection In goto 12 
11 progress 1 ON 1 OFF Key X 16 Key X 19 12, 16, 19. ??? 

golo 13 
12 Ready for Data 1 ON 1 ON Key X 16 Key X 19 13, 16, 19. 1?? 

13 Data transfer Data ON Data ON Key X 16 Key X 19 13, 16. 19, ??? 

DTE controlled not Key A 1 KeyN 23 
14 ready 01 OFF 1 OFF KeyU 24 KeyU - 1,23,24.-. ??? 

goto 3 
15 Call collision 0 ON BEL OFF Key X 16 Key X 19 3, 15, 16. 19. ??1 

16 DTE clear request 0 OFF X X T5 18 21 goto 17 17, 18,21, ??? 

DTE clear 
17 confirmation 0 OFF 0 OFF goto 21 21, ??? 

DTE ready, DCE not Key A 1 
18 ready 1 OFF 0 OFF KeyU 22 KeyU - 1,22,-, ??? 

19 DCE clear Indication· X X 0 OFF golo 20 T15 24 20 20,24, ??? 

Table A.1: State Transition Table, CCITTCKT.Sn and CCITTENH.Sn (continued) 
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STATE. 
No. 

20 

21 

22 

23 

24 

25 

111 

-

TEKELEC 

STATE NAME DTE LEADS DCE LEADS DTETIMEOUT DCE TIMEOUT 
FUNCTIONS FUNCTIONS 

T C A I TlME- EXIT CANCEL TlME- EXIT CANCEL 
OUT STATE STATE OUT STATE STATE 

DIE clear goto 21 
confirmation 0 OFF 0 OFF 16 18 21 Key X 19 

OCE ready 0 OFF 1 OFF goto 1 116 24 1 

DIE uncontrolled not Key A 24 
ready, OCE not ready 0 OFF 0 OFF Key A . 18 KeyU -
DIE controlled not Key A 18 Key A 14 
ready, OCE not ready 01 OFF 0 OFF· KeyU 22 KeyU -
DIE uncontrolled not KeyN 22 
ready, DCE ready 0 OFF 1 OFF Key A 1 KeyU -
DIE provided infor- . goto 60 114C 19 9C,25 
malion IA5 OFF SYN OFF Key X 16 , Key X 19 

Unknown State X X X X Key X 16 Key X 19 

DeE controlled not 
ready X X 01 OFF Key A 1 

Notes: 

lable A.l: State Transition Table, CCITTCKT.STT and CCITTENH.STT (continued) 

State 8 ~s the only state different with or without enhanced sub-addressing. 
These are marked to show which is in effect for either test mode. 

If the current state and next state have the same lead status. the state of the 
tester will not change. . 

In enhanced sub-addressing. state 9C will go to 10B instead of 6B since 9C 
and 6B have the same lead status. 

A-5 

VALID 
TRANSITION LIST 

18,21.11? 

1.24. ??? 

18,24,-, ??? 

14,18,22.-, ??? 

1,22,-, ??? 

60. 9C. 16. 19. 
25, 111 

1, 16, 19, 11? 

1, 14, 18. 22. 
23.24.1?? 
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STATE STATE NAME DTE LEADS DCE LEADS DTETIMEOUT DCE TIMEOUT VALID 
No. FUNCTIONS FUNCTIONS TRANSITION LIST 

T C R I nME- EXIT CANCEL nME- EXIT CANCEL 
OUT STATE STATE OUT STATE STATE 

KeyC 13S KeyC 13R 
1 Ready 1 OFF 1 OFF KeyN 14 KeyN 18 1, 13R, 138, 14. 18. 

KeyU 24 Key V - 24.-,-.1111 
KeyZ -
Key X 13S 

13 Data transfer Data ON Data ON Key X 13R Key V - 13, 13R, 13S. -,1?1 

KeV R 1 1. 13, 13R. 
13R Receive Data 1 OFF Data On Key 0 13 Key V - 18. -,1111 

Key A 13 1, 13, 13S. 
13S Send Data Data On 1 OFF Key 0 1 Key V - -.111 

KeyR 1 l,13S,23 
14 OrE controlled not 01 OFF 1 OFF KeyU 24 KeyN 23 24,-,111 

ready. DCE ready KeyS 13S KevZ - . 
. KeyR 1 

18 OrE ready, DCE not 1 OFF 0 OFF KeVU 22 Key V 13R 1. 13R,22,-, 111 
ready KeyZ -
OrE uncontrolled not Key A 24 

22 ready. DCE not ready 0 OFF 0 OFF Key A 18 KeyZ - 18,24,-,111 

DTE controlled not KeyR 18 KeyR 14 
23 ready. DCE not ready 01 OFF 0 OFF KeyU 22 KeyZ - 14,18,22,-.1?? 

OTE uncontrolled not Key A 1 KeyN 22 
24 ready. DCE ready 0 OFF 1 OFF KeyS 13S KeyZ - 1, 13S, 22,-. 111 

Table A.2: State Transition Table, CCIITPKT.SIT 
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Char 

STATE 
No. 

-

-

111 

TEKELEC 

in Protocol Interpretation Appendix A: X.21 Interfa' 

STATE NAME 

DeE Not Ready 

DeE controlled not 
ready 

Unknown State 

Notes: 

DTE LEADS DCE LEADS DTE TIMEOUT DCE TIMEOUT 
FUNCTIONS FUNCTIONS 

T e A I TIME- EXIT CANCEL TIME- EXIT CANCEL 
OUT STATE STATE OUT STATE STATE 

Key R 1 
Data ON 0 OFF KeyS 13S 

Key 0 13 
Key V 13A 

KeyR 1 
X X 01 OFF KeyH 14 

Key I 24 

X X X X KeyR 1 KeyR 1 

Table A.2: State Transition Table, ~ClnpKT.Sn 

When testing in 'Packet Mode: 

If the current state and next state have the same lead status, the state of the 
tester will not change. . 

When you are in State - or -, the simulation keys shown at the top will not 
always initiate the transit state shown. This is because the machine can only 
control the leads related to the device being simulated. The actual outcome 
will be determined by the lead change initiated and the current status of the 
other device leads. 

The transition from 13R or 13S to 13 is controlled manually through a key. 
You can add a goto or timer to make these transitions automatic. 

A-7 

VALID 
TRANSITION LIST 

1,13, 13R. 13S, 
18. 111 

1,14,18.22. 
23,24.111 

1, 111 
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TIMER VALUE DESCRIPTION 

T1 3.0 St: Call request 2 Te: Pro-to-sel 3 

T2 20.0 St: End-of-seiection 5 Te: 710A, 12, 19 

T3A 6.0 St: 7, lOA Te: 12. 19 

T38 60.0 St: 7, lOA Te: 12, 19 

T4A 2.0 St: 98,10C Te: 19, 6C, lOC 

T48 6.0 St: 9, ge. 108 Te: 12,19.108 

T5 2.0 St: 16 Te: 21 

T6 2.0 St: 20 Te: 21 

T7 0.2 St: 1 Te: a 
Key X nfa State 16. Clear request 

KeyR nfa State 1. Ready 

Key U n/a State 24, DTE uncontrolled not ready 

KeyC n/a $tate2, CaU request 

KeyN n/a State 14. DTE controlled not ready 

Goto n/a· n/a 

Table A.3: OTE Timer Table, for CCITTCKT and CCITTENH 

TIMER VALUE DESCRIPTION 

KeyS n/a State 13S. Send data 

KayO n/a State 13, Data transfer 

KeyZ n/a State-, DCE controlled not ready 

KeyY n/a State -, DCE not ready 

Key X n/a State 16. Clear request 

KayR nfa State 1, Ready 

Key U n/a State 24, DTE uncontrolled not ready 

KeyC n/a State 2. Call request 

KeyN n/a State 14, DTE controlled not ready 

Goto n/a nfa 

Table A.4: OTE Timer Table, for CCITTPKT 
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TIMER VALUE DESCRIPTION 

T1l 36.0 5t: Proceed-to-select 3 Te: DTE waiting 5 

T12 6.0 St: Proceed-to-select 3 Te: DTE waiting 4,5 

T13 6.0 St: Nth selection char Te: N+ 1 selection char 5' 

T14A 0.5 St: Incoming call (auto) 8 Te: Call Info 9,98,15 

T148 60.0 St: Incoming call (mn) 8 Te: Call Info 9.98,15 

T14C 20.0 St: End of Call Info 6C,25 Te: Call Accepted 9C 

T15 0.5 St: Clear Indication 19 Te: Clear Confirmation 20 

T16 0.1 St: DCE Ready 21 Te: Ready 1 
-

Key X n/a Change DCE to 'Clear Indication' 

Key C nla Change DCE to 'Incoming Call' 

Key U nla Change DCE to 'DCE controlled not ready' 

KeyR nla Change DCE to 'Ready' 

KeyN nla Change DCE to 'OCE not Ready' 
. 

Goto nla nla 

Table A.S: DCE Timer Table, for CCITTCKT and CCITTENH 

TIMER VALUE DESCRIPTION 

KeyC nla State 13R, Receive data 

KeyS nla State 135. Send data 

KeyH nla State 14, DTE controlled not ready, DCE ready 

Key I nla State 24, DTE uncontrolled not ready, DCE ready 

Key Z nla State-, DCE controlled not ready 

Key Y nla State-, DCE not ready 

Key X nla State 13S, Send data 

Key V n/a State 13R, Receive data 

KeyD nla State 13. Data transfer 

KeyR n/a State 1, Ready 

Key N n/a State 22. DTE uncontrolled not ready, DCE not ready 

Goto nla nla 

Table A.6: DCE Timer Table, for CCITTPKT 
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TIME-OUT TRANSITIONS 

STATE No. STATE NAME 
EXIT 

STATE TIME-OUT CANCEL STATE 

1 Ready 1 T7 8 

2 Call request 1 Tl 3 

3 Proceed to select 19 Tl1 4 
T12 4.5 

4 Selection signal 19 T13 End of Selection 

5 DTE waiting 16 T2 7, lOA, 12. 19 
-

6C DCE waiting 19 T14C 9C,25 

7 & lOA Call progress signal 16 ' T3A 7, lOA, 12. 19 
Manual answering DTE 16 T3B 

8 Incoming call 1 T14A 9,9B.15 
Manual answering DTE 1 T14B 9, 15 

9,9C& lOB Call accepted 16 T4B lOB, 12. 19 

9B Proceed with call information 16 T4A lOB. 6C, 19 

9C Call accepted 16 T4B lOB. 12, 19 

10C Call information 16 T4A 6C,19 

16 DTE clear request 18 T5 21 

19 DCE dear indication 24 T15 20 

20 DTE clear confirmation 18 T6 21 

21 DCE ready 24 T16 1 

25 DTE provided information 19 T14C 9q 

Table A.7: CCITT timer Table 

Notes on Table A.7 

TEKELEC 

• The time-out transitions for T3B, T7 and T14B are not 
implemented at this time. 

• State 7 is not in the cancel state of State 7. It should be added. 

• The transitions terminated at End of Call information or End of 
Selection characters are implemented to terminate at State 6C 
or 5, respectively. 

• Currently, T13 is terminated only at the signalling of state 5. It 
should be terminated at N+ 1 or End of Selection character. 
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22-14ANSI functi.on keys (See Function Keys, 
ANSI, ISDN PRI) 

ASAI, Chapter 19 
Analysis r 19-4 
Application Setup Menu. 19-2 
Descriptions, Problem Code, Table 19-

1; 19-14ff. 
Function keys, 19---6ff. 

F6 key, 19-9 
Groups, octet, mandatory (See Octet 

groups) 
Groups, octet, optional (See Octet 

groups) 
Interpretation. ASAI. 19-9 
Introduction. 19-1 
Invoke component (See Components. 

FIE) 
Message structures, 19-10ff. 
Octet groups. mandatory, 19-11, 
Octet groups, optional, 19-11 
Reject component (See Components. 

FIE) 
Return error cOr11ponent (See 

Components, FIE) 
Return result component (See 

Components, FIE) 
ASYNC Analysis, 7-3 

Introduction, 7-1 
Monitor Setup Menu, 7-1 

Baud Rate, 7-2 
Data Bits, 7-2 
Parity,7-2 

Function Keys, 7-4 
F1: Code. 7-4 
F2: Acquisition Info, 7-4 
FlO: User Data, 7-5 

Basic Rate Interface 
2B10 (U Interface), Chapter 20 
Activation. 12-34 
Applications, 12-20 
Collision Detection, 12-34 
Configuration, 12-6 
D Channel Access, 12-32 
D-Channel Monitoring, 12-33 
D-Echo Channel, 12-33 
Frame Alignment, 12-32 
EXT B and EXT D 

Connectors, 12-37 
2B10, 20-45 

Frame Structure. 12-27 

INDEX 

Framing Signals, 12-31 
Hardware, 12-3 

2B10, 20-3 
Interframe Time Fill, 12-33 
Introduction, 12-1 
LED 'Overlay, 12-6 
Une Code, 12-27 
Module, 12-3 
Priority Mechanism, 12-33 
Runtime Page, 12-13, 12-14, 12-19 

Transmit Signal, 12-15 
Status Messages, 12-16 

Setup Menus, 12-9 
Bit Inversion, 12-11 
Channel B1/B2, 12-11 
Channel Selection, 12-10 
Device, 12-10 
DTMF Number, 12-12 
Layer 1, 12-11 
Mode, 12-10 
NT Power, 12-12 

Signal Diagrams, 12-18 
Signals, 12-34 
Testing Configurations, 12-21 

BSC Analysis, 8-3 
3270 Command, 8-8 
BCC Errors, 8-7 
esc Commands, 8-8 
Controller Address, 8-7 
Function Keys, 8-4 
Message Size, 8-8 
Message Type, 8-8 
Status Mnemonic, 8-9 
Terminal Address, 8-7 
User Data, 8-9 
Introduction, 8-1 
Monitor Setup Menu, 8-1 

Block Check, g..;..2 
Coding, 8-2 
Sync 1 and 2. 8-2 

BSC Statistics. 8-10 
Active CUs, 8-11 
BCC Errors. 8-14 
Control Bytes, 8-1 3 
CU,8-11 
Data Bytes, 8-13 
Data Bytes /Sec, 8-16 
Function Keys, 8-17 
Last Time, 8-11 
Une Utilization, 8-15 

. Longest Mess. from CU, 8-16 
Longest Message from Device, 8-16 
Mean Poll Tm, 8-16 . 
Msg Len. 8-15 
NAKS.8-14 
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Non-Productive Pol/s. 8-13 
Number of Pol/s. 8-13 
Poll to Data, 8-16 
Polls/Bytes Statistics. 8-13 
Productive Polls, 8-13 
Rev Chars, 8-14' 
Rev Messages, 8-14 
Resp Time, 8-15 
Start Time. 8-11 
State, 8-11 
Status Messages, 8-14 
Total Bytes, 8-13 
Trans Time. 8-16 
Transactions, 8-12 
Transactions/Min, 8-12 
Xmit Messages, 8-14 
Xmit Chars, 8-14 

CEPT function keys (See Function Keys, 
CEPT) 

Components, 
ASAI interpretation of, 19-9ff. 
octet groups in, 19-11 
problems encountered in monitoring, 

19-14ff. 
structure of, 19-11 
types of, 19-10,-11 

Constructor FIE (See-Components, types 
of) 

DASS 2 (Chapter 14) 
Address, 14-8 
Analysis, 14-3 
Control Field. 14-10 
Display, 14-15 
Function Keys, 14-4 
Interpretation, 14-7 
Introduction, 14-1 
Message, 14-11 
Monitor Setup Menu, 14-2 
Service Indicator Code, 14-13 

DDCMP (Chapter 17) 
Analysis, 17-2 
Analysis Display, 17-12 
Control Messages, 17-7, 17-16 
Data Messages, 17-5, 17-12 
Function Keys, 17-3 
Introduction, 17-1 
Maintenance Messages. 17-~0. 17-14 

INDEX 

F 

Message Formats, 17-5 
Overview, 17-1 

DMI Mode 2 (Chapter 15) 
Analysis, 15-3 
CRC, 15-7 
Data/Control Field. 15-7 
Display, 15-14 
Flag. 15-6 
Format, 15-6 
Function Keys, 15-4 
Handshake, 15-8 
Header, 15-6 
Introduction, 15-1 
Monitor Setup Menu, 15-2 
Overview, 15-1 
Update, 15-11 

DPC, description of. 13-15 
DPNSS 

Analysis, 9-3 
Baud Rate Changes, 9-4 
Colors, 9-4 
DCE/OTE, 9-4 

Introduction, 9-1 
Monitor Setup Menu, 9-1 

Encoding, 9-2 
Function Keys, 9-5 

F1: Code, 9-5 
F2: Acquisition Infor, 9-5 
F4: layer 2. 9-6 
F5:Layer3,9-6 
FlO: User Data. 9-6 

Layer 2 Interpretation, 9-7 
Address, 9-7 
Control, 9-8 . 

Layer 3 Interpretation, 9-9 
Message Type, 9-9 
Service Indicator Code, 9-11 
Reject and Clear Cause. 9-12 
Indication Block, 9-12 
Selection Block, 9-12 
Supplementary Information String, 9-12 
Supplementary Information Parameters. 9-14 

Facility Information Elements (See under 
ASAI, Formats} 

Formats, 
OPC/DPC. 13-15 
FIE structure(s), 19-11 

Frames, 
SLC-96, display of. 11-11 

Function keys (See under entries for each 
protocol) 
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Function keys, 
ANSI ISDN PRI, 11-26f 
CEPT PRI, 11-27f 
2B10.20-21, 

ISDN 
2B10 (see under U interface) 
Analysis Display, 1 Q-5 

Baud Rate Changes, 1 Q-6 
Colors, 1 Q-6 
DCElOTE, 1 Q-6 
Interface Lead Changes. 1 Q-6 

Error Messages, 10-·20 
Function Keys. 10-7 
Introduction, 10-1 
Monitor Setup Menu, 10-2 

Altemate Network Layer, 10-2 
Default Network Layer, 10-2 
Extended Addressing, 1 Q-4 
Unk Layer, 10-3 
Modulo, 1 Q-4 
0.931 Standard, 10-3 

Layer 2 Interpretation, 10-10 
CIR Bit, 10-10 
SAP! Value, 10-10 
SAP! Mnemonic, 10-10 
TEI,l0-11 
Control Field. 10-11 
N(s),l0-11 
N(r), 10-11 

. Size of . /-Field, 1 0-11 
Layer 3 Interpretation, 10-13 

Protocol Disc Value. 10-14 
Protocol Discriminator Mnemonic. 10-14 
Call Reference Value, 10-14 
Message Type, 10-15 
Information Elements, 1 0-16 
Single Octet Information Elements, 10-17 
Shift, 10-17 
Congestion Level, 10-18 
Diagnostic Information Elements, 10-18 
Information Element Parameters, 10-19 

LTID Byte Interpretation, 10-12 
Physical interface, 20-3 
Statistics, 10-21 

Aborts, 10-25 . 
Control, 10-25 
Control Bytes, 10-24 
CRC Errors, 10-25 
Data, 10-25 .. 
Data Bytes, 10-24 
Data Bytes/Sec, 10-24 
Frame Length, 10-25 
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Frame Response, 10-25 
Frames on SAPI, 10-23 
FRMRs, 10-25 
Function Keys, 10-26 
High Density Traffic, 10-21 
10 Assigned, 10-24 
10 Denied, 10-24 
10 Requests, 10-24 
/-Frames, 10-25 
/-Frames per Second, 10-25 
Last TIme, 10-23 
Une Utilization, 10-25 
Retries, 10-25 
RNRs, 10-25 
RRs, 10-25 
SIOs, 10-25 
Start TIme, 10-23 
TEl Assignments, 10-24 
Total Bytes, 10-24 
Total Processing TIme, 10-23 
Uls.10-25 
XIOs, 10-25 

Octet groups, ASAI 
mandatory, 19-11, 
optional, 19-11 

OPC, description of, 13-15 

Primary Rate Interface 
ANSI Interface, 11-3 
Applications, 11-18 thru 11-24 
CEPT Interface, 11-4 
Configuration, 11-8 
Hardware, 11-6 
Introduction, 11-1 
Runtime Page, 11-17 
Setup Menu, 11-12 

CRC, 11-15 
Framing, 11-13 
Data Rate, 11-15 
DSO, 11-16 
DSO Inversion , 11-16 
Une 2,11-13 
Milliwatt Tone, 11-16 
Mode, 11-13 
Receive CODEC, 11-16 
Receive Data X, 11-16 
Receive Data Y, 11-16 
Signal Coding, 11-14 
Signaling, 11-14 . 
TransmitCODEC, 11-16 
Transmit Data Y, 11-16 
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Transmit Milliwatt, 11-16 
Transmit Mode, 11-14 

Statistics, 11-26 
Error types, 11-27 
Function Keys, 11-29 
Page Format, 11-27 
Running, 11-26 

Primitive FIE (See Components. types of) 

PSH 
Analysis, 5-3 

Baud Rate Changes, 5-4 
DCElDTE, 5-4 
Detivery (D) Bit, 5-11 
Colors, 5-4 
Frame Errors, 5-8 
Frame Mnemonic, 5-8 
HDLC, 5-8 
Interface Lead Changes. 5-4 
LCN/LCGN, 5-11 
Wnk Address, 5-8 
Modulo, 5-11 
More (M) Bit, 5-11 
N(r),5-9 
N(s),5-9 
Packet Mnenionic, 5-10 
Poll/Final Bit, 5-9 
P(r).5-11 
P(s),5-11 
PSC,5-12 
PSC Value, 5-12 
PSH Data Packet, 5-10 
aualifier (a) Bit, 5-11 
Segmenting Indicator, 5-11 
Sequence Number, 5-11 
Size of J-Field, 5-9 
User Data. 5-12 

Function Keys, 5-5 
Fl: Code, 5-5 
F2: Acquisition Info, 5-5 
F3: Event Types, 5-6 
F4: Frame Levet, 5-6 
FlO: User Data, 5-6 

Introduction, 5-1 
Monitor Setup Menu, 5-1 
Enc~ing, 5-2 
Extended Addressing, ~2 , 
Wnk Layer, 5-2 '. 
Modulo, 5-2 
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a.921 , (See ISDN, Layer 2) 
a.931, (See ISDN, Layer 3) 
aLLC 

Analysis. 4-3 
Address Field. 4-14 
Baud Rate Changes, 4-4 
Colors. 4-4 
Control Field Value, 4-14 
Data Packet, 4-13 
DCEJOTE, 4-4 
Detlvery (0) Bit, 4-14 
Frame Errors. 4-11 
Frame MnemoniC. 4-11 
HDLC,4-11 

. Interface Lead Changes, 4-4 
LCN/LCGN, 4-14 
Unk Address, 4-11 
Mnemonic, 4-15 
Modulo, 4-14 
More (M) Bit, 4-14 
N(r),4-12 
N(s),4-12 
Packet Mnemonic, 4-13 
PolllFinai Bit, 4-12 
P(r).4-14 
P(s),4-14 
aualifier (a) Bit, 4-14 
Size of !-Fietd, 4-12 
User Data, 4-15 

Function Keys, 4-5 
Fl: Code, 4-5 
F2: Acquisition Info, 4-6 
F3: Event Types, 4-6 
F4: Frame Levet, 4-7 
F5: X.25 Data. 4-7 
F6: SNA Data. 4-7 
F7: TH Data. 4-8 
Fa: RH Data, 4-8 
F9: RU Data, 4-8 
FlO: User Data, 4-9 

Introduction, 4-1 
Monitor Setup Menu, 4-1 

Encoding, 4-2 
Extended Addressing, 4-2 
Wnk Layer, 4-2 
Modulo, 4-2 

SLc-96. display of, 11-11 
SNA ' 

Analysi.s, 6-3 
Baud Rate Changes, 6-4 
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Colors, 6-4 
DCEJDTE, 6-4 
Function Keys, 6-5 
Interface Lead Changes. 6-4 
RH Display, 6-12 

. RU Display, 6-14 
SDLC Display, 6-9 
SNA Display, 6-9 
TH Display, 6-11 

Introduction, 6-1 
Monitor Setup Menu, 6-1 

Address Selection, 6-2 
Encoding, 6-2 
Extended Addressing, 6-2 
Modulo, 6-2 

SOLC Statistics, 6-23 
CRC Errors, 6-25 
Data Bytes/Sec, 6-27 
DCE Data. 6-26 
DCE Length, 6-26 
DCE Overhead, 6-26 
DCE Tota! bytes, 6-25 
DCE Utilization, 6-26 
OTE Data, 6-26 
DTE Length. 6-26 
DTE Overhead, 6-26 
OTE Total bytes, 6-25 
DTE Utilization,· 6-26 
Frame Aborts. 6-25 
Frame Response lime, 6-26 
FRMRs, 6-25 
!-Frames, 6-25 
I-Frame Bytes, 6-25 
!-Frames/Sec, 6-76 
Last lime, 6-23 
Mean Poll Time, 6-26 
Non-Productive Polls, 6-25 
Number of Polls, 6-24 
Overhead Bytes, 6-25 
Poll to Data Time, 6-26 
Poll to Poll lime, 6-26 
Polis/Sec, 6-27 
Productive Polls, 6-24 
PU,6-24 
REJs, 6-25 
Retries, 6-25 
RNRs, 6-25 
Start lime, 6-23 
State, 6-24 

SNA Statistics, 6-16 
Function Keys, 6-18 
High Density Traffic, 6-15 
TotaJ Processing lime, 6-17 

SNA Session Statistics, 6-28 
ACTCDRM, 6-30 
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ACTLU, 6-30 
ACTPU, 6-29 
BIND,6-30 
CLEAR,6-30 
CRV, 6-31 

. DACTCDRM, 6-30 
DACTLU, 6-30 
DACTPU. 6-29 
DCE Delta, 6-31 
DCE RESP, 6-31 
DTE Delta, 6-31 
DTE RESP, 6-31 
'Une Utilization, 6-29 
PU,6-29 
Last Time, 6-28 
RQR,6-31 
SOT, 6-30 
Start Time, 6-28 
STSN,6-31 
TotaJ Bytes, 6-29 
UNBIND. 6-30 

SNA LU Statistics, 6-32 
BID,6-34 
BIND,. 6-34 
Control, 6-35 
Control Bytes, 6-34 
Control RUs, 6-34 
DCE Delta, 6-35 
DCE Resp, 6-35 
DTE Delta, 6-35 
DTE Resp. 6-35 
FMD Bytes, 6-34 
FMD Bytes/Sec. 6-35 
FMD Data, 6-35 
FMD RUs, 6-34 
Inbound Len, 6-35 
Last lime, 6-32 
LU State, 6-33 
LUSTAT, 6-34 
Neg Resp, 6-34 
Outbound Len, 6-35 
PU,6-33 
RU TotaJ Bytes, 6-34. 
RUs,6-33 . 
Sense Data, 6-34 
Start Time, 6-32 
Transactions. 6-34 
User Reqs, 6-34 
Utilization, 6-35 

SS#7 
AnaJysis, 13-8 
Condensed Mode, 1 ~7' 
Encoding, 13-7 
FISU,l3-4 
Function Keys, 13-8 
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F4 Message Transfer part; 13':"'10 
F5 User Part, 13-10 
F6 TCAP, 13-11 
F8 Detail Level, 13-11 
F9 Data Item Display. 13-11 
FlO User Data, 13-12 ." 

Heading Code Mnemonic, 13-20 
Interpretation, 13-13 

FISU, 13-13 
LSSU, 13-13 
MSU.13-14 

Introduction. 13-1 
LSSU.l3-4 ;,·s 
MSU.l3-4 
Message Transfer Parts, 1 ~2 
Monitor Setup Menu, 13-6 
Routing Table, 13-21. 13-23 
Signal Units. 13-4 
Statistics 

Abort SU, 13-46 
BUSY state, 13-42 
Bytes Function (F4). 13-51 
Condensed Mode, 13-40 
CRC Errs, 13-46 
Data Processed, 13-40, 13-46 
Date Function (F3), 13-51 
DeE Data, 13-48 
DCE Length".,l3-44 
DCE Response'~ 1~:. 
DTE Data. 13-48 
DTE Length, 13-44 
DTE Response, 13-44 
EMG state, 13-42 
E:X;C;;f;SSmessag~. 1.3-47 
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IN SVc state; 134'2 
Last Time, 13-41 
MSU, 13-44 
MSU Bytes, 13-44 
MSU Bytes/Sec, 13-48 
MSU Errs, 13-46 
MSU Function (F4), 13-51' 
MS UlSecs , 13-48 
Neg Acks. 13-45 
NRM state, 13-42 
Non-Condensed Mode, "134Q 
NOT ROY state, 13-43 
OUT ALN state, 13-42 .. 
OUT SVC state. 13-42 ' .. 
Overhead, 13-49 
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Print Function (F1), 13-50 • 
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PRO OUT state. 13-43 
ROY state, 13-42 
Reset Function (F2). 13-51 
Retries, 13-45 
Retry (PCR). 13-45 
Start Time, 13-41 
State Counters. 13-43 
SU_ERM.13-47 
TIme Function (F3), 13-51 
Total Processing lime. 13-40 

Triggers, 13-39 
TCAP, 13-25 

800 Query Message, 13-28 
Called Party Address, 13-29 
Calling Party Address. 13-29 
Data Parameter, 13-31 
Data Parameter Field Format, 13-33 
Interpretation, 13-35 
Introduction, ·13-25 
Originating Station, 13-34 
Routing Label, 13-26 

.User Part Editor, 13-16 
Editing Keys, 13-19 

U Interface (Chapter 20) 
Briefly described, 20-2 
Configuration of system and U Transceivers, 

20-6 
Displays, 

Une Error Statistics, 20-24 
M-Channei analysis, 2(}-22 

Function keys, 2(}-26; 20-40 
Hardware descriptions, 20-3ff., 20-45 
Hardware setups for simulations. 20-39 
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2B1Q Simulation, 2(}-27 
Configuration Setup. 2(}­
R.IJn-time configuration, 20-21 
Simulation Configuration, 20-16 

Messages, Error, 20-43 

V.120 (Chapter 16) 
Address Field, 16-10 
Analysis, 16-4 
Control State Octet. 16-13 
C/R Bit. 16-11 
EA Bits, 16-11 
Function Keys, 16-Q 
Header Octet, 16-11 

. Interpretation, 1 6-9 
Introduction. 16-1 
LL1 OILL 11, 16-10 
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available files, 18-6 
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use of, 18-1 
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changing parameters, 18-10 

Call Request, 18-44f 
DCE 

softkeys, 18-42 
Statemmer Tables, App. A. 
Simulation, 18-20ft 

DTE Simulation, 18-13ft 
softkeys, 18-42 

Editor, State Table 
description of. 18-31, 18-431 
function keys, 18-32ft 
special keys, 18-44 

Editor, limer Table 
calling up, 18-41 
DCE/OTE softkeys, 18-42 
description of, 18-4 i 
display screen, 18-.41 
example of, 18-43 
GOTO function, 18-41 
s~alkeys, 18-44 
user-<1efined keys, 18-41 

Function keys, 
descriptions of; 18-9, 18-24 
user-<1efined in limer Table Editor, 18-4~ 
C (Call Request), 18-44 
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U, 18-44 
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Hardware, 18-3 
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loading applications, 18-8 
recovery procedure, 18-37 
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reading the, 18-26 
Setup menu, 18-10 
Simulation key definitions, 18-27 
States, 18-36ft 

creating new, 18-37f 
initiating, 18-44 
total allowable, 18-38 
transition(s) to next, 18-41 , 
unknown, 18-37, 18-44 
machine response to, 18-37 

State TImer Table(s), 
creating new, 18-6 

description of , 1 &-30, 1a.:-43f 
example of, 18-43 
use of, 18-30 
selection of, 18-30 

X.25 
Analysis, 2-8 

Baud Rate Changes, 2;-4 
Colors, 2-4 
Data Packet. 2-11 
OCE/OTE, 2-4 
Frame Errors, 2-9 
Frame Mnemonic, 2-9 
HOLC Interpretation, 2-9 . 
Interface Lead Transitions, 2-4 
Italian, X.25, 2-2, 2-7 
Unk Address, 2-:-9 
N(r), 2-10 . 
N(s),2-10 
Poll/Final Bit. 2-10 
Size of !-Field., 2-10 

Introduction, 2-1 
Monitor Setup Menu, 2-1 

Encoding, 2-2 
Extended Addressing, 2-2 
Unk Layer, 2-2 
Modulo, 2-2 
Newtork Layer, 2-2 

FunctionKeys,2-5 . 
F1:Code,2-5 
F2: Acquisition InformatiqO. 2~ 
F3: Event Types, 2-6" ' . 
F4: Frame Level, 2-6 
F5: Packet Level,2-7i 

FlO: User Data. 2-7 .... 
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Statistics, 2-14 .... '.. ..• 

Access, 2-19 
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Calls Placed, 2-17 
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Data Bytes/Second, 2-19 
Data Packets, 2-17 
Data Packet Bytes, 2-1. 7 
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OCE Length, 2-19 
OCE Overhead, 2-20 
OCE Packets, 2-17 
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Overhead Bytes, 2-17 
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Packet Retries, 2-18 
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RESET,2-18 
RESTART,2-18 
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CRC Errors. 2-28 
LAST TIME, 2-26 
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Frame Mnemonic, 3-9 
HOLC,3-9 
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