Module 4 – ISDN and DDR
Module overview 
Single Diagram

Diagram 1, Tabular 

ISDN and DDR
After completing this chapter, students will be able to perform tasks relating to the following:
 - ISDN Concepts
 - ISDN Configuration
 - DDR Configuration 

Module 4.1 – ISDN Concepts
Section 4.1.1: Introducing ISDN
Three Diagrams
Diagram 1, Relational
Analogue Communication Without ISDN
Description: Displays a home connected to a Digital Provider Network cloud (comprising three local exchanges). The connection between the home and the Provider Network uses a Local Loop – Analogue signal. 
Diagram 2, Relational
Digital Communication With ISDN

Description: Expands on the previous diagram. The connection between the home and the Provider Network is now a Local Loop – Home office digital signal. The other local exchanges within the cloud are connected to other sites including a Central site, a Telecommuter, a Digital PBX and a small office (via a router). 
Text – “ISDN transmits voice, data, video, and special services”

Diagram 3, Listing
ISDN Benefits
Description: ISDN is a set of standards that defines an end-to-end digital network, this diagram displays a list of the benefits of ISDN as follows

· Carries many types of network traffic (for example data, voice, video)

· Sets up calls faster than basic telephone service

· Faster data transfer rate than modems

Section 4.1.2: ISDN Standards and Access Methods

Two Diagrams

Diagram 1, Tabular

ISDN Standards

Description: Displays a table matching Issues and protocols with key examples (These are standards from the ITU-T (Formally CCITT).
Issue: Telephone Network and ISDN

Protocol: E-Series

Example: E.164 – International Telephone Numbering Plan

Issue: ISDN Concepts, Aspects and Interfaces

Protocol: I-Series

Example: I.100 Series – Concepts, Structures, and Terminology
                I.400 Series – User Network Interface (UNI)

Issue: Switching and Signalling

Protocol: Q-Series

Example: Q.921 – LAPD (Link Access Procedure on the D Channel)

                Q.931 – ISDN Network Layer Between Terminal and Switch

Diagram 2, Relational/Table
ISDN Access Options
Description: Displays the connections used between a BRI Router and a Service Provider, along with the connections used between a PRI Router and the same Service Provider. A table matching Channels, Capacity, and common use is shown (See below)

The BRI Router is connected using Channel D and 2B, Via NT1, The PRI Router is connected using Channel D and 23B(T1) or 30B(E1). 
Table:

Channel: B

Capacity: 64kbps

Common Use: Circuit-Switched Data (HDLC, PPP)

Channel: D

Capacity: 16/64kbps

Common Use: Signalling Information (LAPD)

Section 4.1.3: ISDN 3 Layer Model and Protocols

Three Diagrams

Diagram 1, Tabular
ISDN 3-Layer Model

Description: ISDN is defined at the layers 1, 2, and 3 of the OSI model. This diagram displays a table matching the OSI layers with their D and B channel protocols

OSI Layer: 3

D-Channel: Q.931 – ISDN Network Layer Between Terminal and Switch 

B-Channel: IP

OSI Layer: 2

D-Channel: Q.921 – LAPD (Link Access Procedure on the D-Channel) 

B-Channel: PPP, HDLC

OSI Layer: 1

D-Channel and B-Channel: I.430/I.431 – ISDN physical layer interface:

- I.430 for the basic interface

- I.431 for the primary interface

Diagram 2, Relational
ISDN Physical Layer
Description: Displays the NT to TE frame and TE to NT frame as per Layer 1 ISDN Specifications. Showing the sub frames described in your text.
Diagram 3, Relational
ISDN Data Link Layer
Description: Displays a Frame and Legend for the Layer 2 ISDN Specification. The frame consists of six portions (MSB to LSB) – Flag (1 Byte), Address( 2 Bytes), Control(1 Byte), Data(Variable Length), FCS(1 Byte), and Flag(1 Byte). The Address portion is further broken down into five sub-frames (MSB to LSB) – SAPI, C/R, EA, TEI, and EA. These terms are described as follows:
SAPI – Service access point identifier bits (6 bits)

C/R – Command/Response bit

E/A – Extend addressing bits

TEI – Terminal endpoint identifier

Section 4.1.4: ISDN Functions

Six Diagrams

Diagram 1, Relational
Q.931 Messaging-Call Setup Example

Description: Displays the procedure that occurs when an ISDN Service Provider is connected to two parties (one of which is calling the other). # There are no direct procedures between the parties.
Calling Party to ISDN: Setup 

ISDN to Calling Party: Setup Acknowledge
ISDN to Called Party: Setup

ISDN to Calling Party: Call Proceeding

Called Party to ISDN: Call Proceeding

Called Party to ISDN: Alerting

ISDN to Calling Party: Alerting

Called Party to ISDN: Connect

ISDN to Calling Party: Connect Acknowledge

ISDN to Called Party: Connect Acknowledge

Diagram 2, Relational
BRI Call Processing
Description:  Displays two ISDN switches within an ISDN Service Provider cloud. The routers are connected respectively to the Calling and the Called parties. The connections between the ISDN Switches and to the routers comprise B channel (s) and a D Channel/SS7 signalling. 

Text – “The calling party starts a call by sending in a call-setup message to the local switch. This message contains the number of the ISDN TE to which the router is trying to establish a call. This control message is sent on the always active D-Channel.”

Diagram 3, Relational
BRI Call Processing
Description: The previous diagram is expanded; the connection between the ISDN switches now uses SS7.
Text “In the carrier network, a separate protocol SS7, is used to establish the path through the cloud to the local switch for the called party. “

Diagram 4, Relational
BRI Call Processing
Description: Duplicates the previous diagrams with the connections/links labelled. The connection between the Calling Router and the first ISDN Switch is labelled ‘1’, the connection between the internal ISDN Switches is labelled ‘2’, the connection between the second ISDN Switch and the Called Party Router is labelled ‘3’.
Text “The remote ISDN switch then signals out to the called party, on its D-Channel, as to whether it wants to accept the call from the caller. It also suggests which B-Channel the call will be established on if the call is accepted. If Accepted, a call-connect message is sent back to the caller.”

Diagram 5, Relational
BRI Call Processing
Description: Again extends the previous diagram, the label ‘4’ has been placed on the D-Channel/SS7 interconnecting the ISDN Switches.
Text “SS7 passes the call-connect message back to the caller’s ISDN switch”

Diagram 6, Relational
BRI Call Processing
Description: Extends previous diagram by labelling the connection between the first ISDN switch and the Calling Router as ‘5’. 
Text “The local switch indicates to the caller that the call has been established. At this point, the switch indicates to the caller that the caller will be established on either B1 or B2.”

Section 4.1.5: ISDN Reference Points

Three Diagrams

Diagram 1, Relational
ISDN Functions and Reference Points

Description: Displays an intricate network, an existing Terminal (TE2) is connected to a Terminal Adapter – This link is labelled ‘R’. The TA is connected to a NT2; The NT2 has two other links. The first is to a TE1, and the link labelled ‘S’, the second is to NT2 and is labelled ‘T’. NT1 has a second link to the local exchange of a Network Service Provide – This link is labelled ‘U’. 
Text – “Functional Groups are devices or hardware

             Reference points are demarcations or interfaces “

Diagram 2, Tabular
ISDN Functions and Reference Points
Description: Displays a table matching Devices with their Type and Function 

Device: TE1

Type: Terminal Equipment 1

Function: Designates a device with a native ISDN interface, such as an ISDN router or ISDN  

telephone.

Device: TE2

Type: Terminal Equipment 2

Function: Designates a non-ISDN device, such as a workstation or router, which requires a TA to connect to an ISDN service provider.

Device: TA

Type: Terminal Adapter

Function: Converts EIA/TIA-232, V.35, and other signals into BRI signals.

Device: NT2

Type: Network Terminal 2

Function: The point at which all ISDN lines at a customer site are aggregated and switched using a customer switching device.
Device: NT1

Type: Network Terminal 1

Function: Controls the physical and electrical terminations of the ISDN at the customer’s premises. Converts the four wire BRI signal into two wire signals used by the ISDN digital line.
Diagram 3, Relational
BRI Reference Points
Description: Here an ISDN phone (TE1) is connected by S/T bus line to another S/T bus line connecting a Cisco ISDN router and a NT2 device. As with diagram 1 the NT2 device has two other connections, the first is to a TA, which in turn connects to a non-ISDN device (TE2). The other connection from the NT2 is to the NT1 using an S/T 4 wire circuit. NT1 Connects to an ISDN service using a 2 wire circuit. The connections between NT1 and the ISDN service is termed “U.S Demarcation”. The connections between NT2 and NT1 are termed “Non-U.S Demarcations”.
Text “S/T interface is a multipoint connection”  
Section 4.1.6: Determining the Router ISDN Interface

Three Diagrams

Diagram 1, Relational
Cisco ISDN BRI Interfaces

Description: Displays two sub-diagrams for comparison. The first is a Native ISDN Interface –Interface BRI 0/0, the second is a Non-native ISDN Interface-Interface Serial 0/0. 

The Native ISDN Interface – Displays the Local Exchange of a Service Provider. There are two connections compared, in the first the local exchange is connected via NT1 and then through a BRI 0/0 ‘S/T’ link to TE1 (Router), in the second the local exchange is connected directly to routers TE1 and NT1 through a BRI 0/0 ‘U’ link.

The non-native ISDN Interface – Displays our local exchange connected to NT1, which in turn is linked to a TA device via an ‘S/T’ connection. The TA is connected to our TE2 device via Serial 0/0 ‘R’. 
Text 

“Benefits are: - Cisco 2620 router with S/T ISDN interface (Used in non-US ISDN installations



  - Cisco 2620 router with U ISDN interface (Used in ISDN installations)   “
Diagram 2, Pictorial
S/T ISDN Interface
Description: Displays an image of the rear view (Displaying ports, power supply connection, LEDs etc) of a Cisco 1750 S/T ISDN Interface.
Diagram 3, Pictorial
U ISDN Interface
Description: Displays an image of a Cisco 1721 U ISDN interface connected to a switch port via a 10/100 Ethernet port.  
Section 4.1.7: ISDN Switch Types

Two Diagrams

Diagram 1, Relational
ISDN Switch Types

Description: Displays a cloud comprising many switches, two countries on either side of the cloud are connected through the many different switches and providers. It should be noted that services vary by region and country.
Diagram 2, Tabular
ISDN Switch Types
Description: Displays a table matching Countries with Their Switch Types

Country: United States

Switch Type: AT&T, 5ESS and 4ESS; Northern Telecom DMS-100 

Country: Canada

Switch Type: AT&T, 5ESS and 4ESS; Northern Telecom DMS-100 

Country: France

Switch Type: VN2, VN3

Country: Japan

Switch Type: NTT

Country: United Kingdom

Switch Type: Net3, and Net5

Country: Europe

Switch Type: Net3

Module 4.2 – ISDN Configuration
Section 4.2.1: Configuring ISDN BRI
Four Diagrams

Diagram 1, Command Line Commands
Configuring ISDN BRI
Description: Step 1: Specify the ISDN Switch type; Displays the following text – 
“

Router(config)#isdn switch-type switch-type
Router(config-if)#isdn switch-type switch-type

Specifies the type of ISDN switch with which the router communicates

Other configuration requirements vary for specific providers

“
Diagram 2, Command Line Commands 

Configuring ISDN BRI
Description: Step 2: (Optional) Setting SPIDs; Displays the following text – 

“

Router(config-if)#isdn spid1 spid-number [1dn]

Defines the SPID number that has been assigned by the ISDN service provider for the B1 channel

Router(config-if)#isdn spid2 spid-number [1dn]

Defines the SPID number that has been assigned by the ISDN service provider for the B2 channel

“
Diagram 3, Tabular
Configuring ISDN BRI
Description: Displays a table matching ISDN SPID1 and ISDN SPID2 Command Parameters with their descriptions

ISDN SPID1/ISDN SPID2 Command Parameter: spid-number
Description: Number identifying the service subscribed to. The ISDN service provider assigns this value.

ISDN SPID1/ISDN SPID2 Command Parameter: ldn
Description: Local Dial Number. This number must match the called-party information coming from the ISDN switch in order to use both B Channels on most switches. This parameter is optional.

Diagram 4, Command Line Screenshot 

Sample Configuration
Description: The following text is observable:

“ 

isdn switch-type basic-ni

!

<Output Omitted>

!

interface BRI0/0

 isdn switch-type basic-ni

 isdn spid1 5105554000001 5554000

 isdn spid2 51055540010001 555001

!

“

Section 4.2.2: Configuring ISDN PRI

Three Diagrams

Diagram 1, Command Line Commands
Configuring ISDN PRI
Description: Step 1: Specify the ISDN Switch type; Displays the following text – 

“

Router(config)#isdn switch-type switch-type

Step 2: Select the controller

Router(config)#controller controller slot/port

Step 3: Establish the interface port to function as PRI

Router(config-controller)#pri-group timeslots range

“
Diagram 2, Tabular 

Switch Types Available for ISDN PRI Configuration
Description: Shows a table matching Switch Types and the Descriptions
Switch Type: primary-5ess

Description: AT&T basic rate switches (USA)

Switch Type: primary-dms100

Description: Northern Telecom DMS-100 (North America)

Switch Type: primary-ni

Description: National ISDN (North America)

Switch Type: primary-net5

Description: Switch Type for Net5 in United Kingdom, Europe, and Australia.

Switch Type: primary-ntt

Description: NTT ISDN switch (Japan)

Diagram 3, Command Line Screenshots
ISDN PRI Examples
Description: Displays a T1 and an E1 configuration example
Sample Configuration T1: following Text is given

“

Router(config)#controller t1 1/0
Router(config-controller)#framing esf
Router(config-controller)#linecode b8zs

Router(config-controller)#pri-group timeslots 1-24

Router(config-controller)#interface serial1/0:23

Router(config-if)#isdn switch-type primary-5ess

Router(config-if)#no cdp enable

“
Sample Configuration E1: following Text is given

“

Router(config)#controller e1 1/0
Router(config-controller)#framing crc4
Router(config-controller)#linecode hdb3

Router(config-controller)#pri-group timeslots 1-31

Router(config-controller)#interface serial1/0:15

Router(config-if)#isdn switch-type primary-net5

Router(config-if)#no cdp enable

“
Section 4.2.3: Verifying ISDN Configuration
Three Diagrams

Diagram 1, Command Line Commands
Verifying the ISDN Configuration
Description: Displays how to display the status of an ISDN connection 

“

Router#show isdn status 
Displays statistics for the BRI interface configured on the router

Router#show interface bri0/0
Displays current call information

Router#show isdn active
“
Diagram 2, Screenshot CLI 
The show isdn status Command
Description: Shows a screenshot of the resultant screen after issuing the show isdn status command. – Detailed page
Diagram 3, Screenshot CLI

Monitoring ISDN BRI Channels
Description: Shows a screenshot of the resultant screen after issuing the show interface bri0/0:1 command.

The following text is highlighted :

“

BRI0:1 is up, line protocol is up

Hardware is BRI

“


And

“

Encapsulation PPP, loopback not set, keepalive set

(10 sec)


LCP Open


Open: IPCP, CDPCP
“ 

Section 4.2.4: Troubleshooting the ISDN Configuration

Single Diagram

Diagram 1, Command Line Commands

Verifying The ISDN Configuration

Description: Displays the following text

“

Router#debug isdn q921 
Shows ISDN Layer 2 messages

Router#debug isdn q931 
Shows Layer 3 ISDN call setup and teardown activity

Router#debug ppp authentication

Displays the PPP authentication protocol messages
“
Module 4.3 – DDR Configuration

Section 4.3.1: DDR Operation
Five Diagrams

Diagram 1, Relational
DDR Operation
Description: Displays three devices, a workstation, a router and a DCE. The router is connected to both the workstation and the DCE.  An ‘Interesting’ packet is seen to arrive at the workstation, this is sent to the router.

Text “ 1 Route to destination is determined” 
Diagram 2, Relational

DDR Operation
Description: Diagram 1 is repeated, with additional text
“ 2 Interesting packets dictate DDR call” 

Diagram 3, Relational

DDR Operation
Description: Expands on previous diagram. A Dial Connection is made over ISDN Basic Rate Service to another DCE and remote network.
Additional Text “ 3 Dialer Information is looked up”

Diagram 4, Relational

DDR Operation
Description: Replica of previous diagram with additional text
“ 4 Traffic is Transmitted

  5 When timer expires, call is terminated”

Diagram 5, Flowchart

DDR Operation
Description: Logic Flow as follows

Event: Incoming Packet
Decision Box ‘Is it Interesting?’
Yes: Go to Decision Box ‘Connected?#1’ 

No: Go to Decision Box ‘Connected?#2’

Decision Box ‘Connected?#1’ 

Yes: Go to Reset Idle Timer

No: go to Decision Box ‘Interface up?’

Decision Box ‘Connected?#2’ 

Yes: Go to Send

No: Drop

Rest Idle Timer - Go to Send

Decision Box ‘Interface Up?’ 

Yes: Go to Decision Box ‘Phone # ?’
No: Drop

Decision Box ‘Phone # ?’ 

Yes: Go to Dial

No: Drop

Dial – Go to Send

Text “ This flow chart shows how a router decides whether or not to initiate a DDR connection”

Section 4.3.2: Configuring Legacy DDR

Three Diagrams

Diagram 1, Relational
Configuring Legacy DDR
Description: Repeated Diagram refer to Section 4.3.1, Diagram 1, Altered text
Text “ 1 Define Static Routes – What route should the router use?”

Diagram 2, Relational

Configuring Legacy DDR
Description: Repeated Diagram refer to Section 4.3.1, Diagram 1, Altered text
Text “2 Specify interesting traffic – What traffic enables the link?”

Diagram 3, Relational

Configuring Legacy DDR
Description: Repeated Diagram refer to Section 4.3.1, Diagram 3, Altered text
Text “3 Configure the dialler information – What number should the router call?”

 Section 4.3.3: Defining Static Routes for DDR

Single Diagram

Diagram 1, Relational
Defining Static Routes
Description: Displays two routers connected through a ISDN cloud. The subnet 10.40.0.0 is connected to the ‘Home’ router. Subnets 10.10.0.0 and 10.20.0.0 are connected to the ‘Central’ router. The link between the ‘Home’ router and the ISDN cloud is bri 0 5551000, ip 10.1.0.1. The link between the ‘Central’ router and the ISDN cloud is bri 0 5552000, ip 10.1.0.2.
The following ‘ip routes ‘ are listed

“

ip route 10.40.0.0 255.255.0.0 10.1.0.1

ip route 10.10.0.0 255.255.0.0 10.1.0.2

ip route 10.20.0.0 255.255.0.0 10.1.0.2

“

The second IP address in each indicates the address of the next hop router, the first address and mask identify the network prefix and prefix mask.

Section 4.3.4: Specifying Interesting Traffic for DDR

Single Diagram

Diagram 1, Command Line Commands
Specifying Interesting Traffic
Description: Displays the following Text
“

Without Access List

‘dialer-list 1 protocol ip permit’

Any IP traffic will initiate the link

With Access Lists (for better control)

‘dialer-list 2 protocol ip list 101’

‘access-list 101 deny tcp any any eq ftp’  (Deny FTP)

‘access-list 101 deny tcp any any eq telnet’ (Deny Telnet)

‘access-list 101 permit ip any any’

Any IP traffic, except FTP and Telnet, will initiate the link

“

Section 4.3.5: Configuring DDR Dialer Infromation

Four Diagrams

Diagram 1, Command Line Screenshot
Configuring the Dialer Information - PPP
Description: Displays the following text
“

LINE1

Hostname Home

LINE2

!

LINE3

isdn switch-type basic-5ess

LINE4

!

LINE5

username Central password cisco

LINE6

interface BRI0

LINE7
  
  ip address 10.1.0.0 255.255.255.0

LINE8
  
  encapsulation ppp

LINE9
             dialer idle-timeout 180

LINE10
  dialer map ip 10.1.0.2 name Central 5552000
LINE11
  dialer-group 1

LINE12
  no fair-queue

LINE13  
  ppp authentication chap

LINE14
!

LINE15
router rip

LINE16
network 10.0.0.0

LINE17
no ip classless

LINE18
ip route 10.10.0.0 255.255.0.0 10.1.0.2 

LINE19
ip route 10.20.0.0 255.255.0.0 10.1.0.2

LINE20
dialer-list 1 protocol ip permit

“

##Note Values must match (Line 5 and 10) “Central”
Diagram 2, Command Line Screenshot
The dialer-group Command
Description: Displays the following text

“

LINE1

Hostname Home

LINE2

!

LINE3

isdn switch-type basic-5ess

LINE4

!

LINE5

username Central password cisco

LINE6

interface BRI0

LINE7
  
  ip address 10.1.0.0 255.255.255.0

LINE8
  
  encapsulation ppp

LINE9
             dialer idle-timeout 180

LINE10
  dialer map ip 10.1.0.2 name Central 5552000

LINE11
  dialer-group 1

LINE12
  no fair-queue

LINE13  
  ppp authentication chap

LINE14
!

LINE15
router rip

LINE16
network 10.0.0.0

LINE17
no ip classless

LINE18
ip route 10.10.0.0 255.255.0.0 10.1.0.2 

LINE19
ip route 10.20.0.0 255.255.0.0 10.1.0.2

LINE20
dialer-list 1 protocol ip permit

“

## Both values must match (Ref line 11, and line 20)

Text “The dialer-group command applies rules defined by dialler list to individual interfaces”
Diagram 3, Relational
The dialer map Command
Description: Repeated diagram refer to section 4.3.3 diagram 1. A CLI display for the Home router is given, a ‘dialer map ip’ line is extracted and its components analysed.
Given Line “dialer map ip 10.1.0.2 name Central 5552000”

The ‘10.1.0.2’ portion gives the Remote IP address

The ‘Central’ portion indicates the remote host name Used for PPP CHAP

The ‘5552000’ indicates the number to dial.

Text “ The name parameter in the dialer map command enables the router to track ISDN calls by the hostname of the remote router.”
Diagram 4, Command Line Screenshot
The dialer idle-timeout Command
Description: Displays the following text

“

LINE1

Hostname Home

LINE2

!

LINE3

isdn switch-type basic-5ess

LINE4

!

LINE5

username Central password cisco

LINE6

interface BRI0

LINE7
  
  ip address 10.1.0.0 255.255.255.0

LINE8
  
  encapsulation ppp

LINE9
             dialer idle-timeout 180

LINE10
  dialer map ip 10.1.0.2 name Central 5552000

LINE11
  dialer-group 1

LINE12
  no fair-queue

LINE13  
  ppp authentication chap

LINE14
!

LINE15
router rip

LINE16
network 10.0.0.0

LINE17
no ip classless

LINE18
ip route 10.10.0.0 255.255.0.0 10.1.0.2 

LINE19
ip route 10.20.0.0 255.255.0.0 10.1.0.2

LINE20
dialer-list 1 protocol ip permit

“

Text “ The dialer idle-timeout command tells the router how long a DDR connection should remain active if no interesting traffic has been sent” (Ref line 9)
Section 4.3.6: Dialer Profiles

Three Diagrams

Diagram 1, Relational
Dialer Profiles Overview
Description: Displays a variety of different users and configurations connected to a ISDN cloud. Within the logical interface the profiles for each of the users is maintained.
Diagram 2, Relational
Dialer Profile Elements
Description: Displays an image of the physical BRI0, BRI1, and BRI2 interfaces. Collectively they are termed the ‘Dialer pool ’. Three interface dialers (1, 2, and 3) are pointing to the Dialer pool. 
Diagram 3, Relational
The dialer map Concepts

Description: Displays three components, the Dialer Interface, the Physical Interface, and the Dialer Pool. The contents of the Dialer Interface include “Dialer string”, “ip address”, and “dialer pool”. The contents of the Physical interface is “dailer pool-member BRI 2”. Both the Dialer Inerface and the Physical Interface are pointing to the Dialer Pool.
Section 4.3.7: Configuring Dialer Profiles

Two Diagrams

Diagram 1, Screenshot - CLI
Configuring Dialer Interfaces
Description: Displays a detailed screenshot of CLI text. There are three highlighted lines of importance here

“dialer remote-name Smalluser”

“dialer pool 1”

“dialer string 5551234”

The caption “Dialer profiles are logical dialer interfaces that are dynamically bound to physical interfaces” is attached.
Diagram 2, Screenshot - CLI
Configuring Physical Interfaces
Description: Displays a detailed screenshot of CLI text the following line is highlighted
“dialer pool-member 0 priority 100”

Section 4.3.8: Verifying DDR Configuration

Three Diagrams

Diagram 1, Screenshot - CLI
Verifying DDR Operations with show dialer
Description: Displays the resulting screen shown after the ‘show dialer’ command is issued. Two lines of note are highlighted for us

“ Dialer state is data link layer up

Interface bound to profile Dialer1” 
Diagram 2, Screenshot - CLI
Verifying DDR Operations with show isdn active
Description: Displays the resulting screen shown after the ‘show isdn active’ command is issued. A single line of note is highlighted for us

Headings

Call 

Called

Remote
Seconds
Seconds
Seconds
Charges

Type

Number
Name

Used

Left

Idle

Units/Currency

“ Out

5551000
Seattle
87

41

78

0         
” 

Diagram 3, Screenshot - CLI
Verifying DDR Operations with show isdn status
Description: Displays the resulting screen shown after the ‘show isdn status’ command is issued.
The following textual excerpts are highlighted

“ACTIVE”

“TEI 65, ces = 2, state = 8 (established)


Spid2 configured, no LDN, spid2 sent, spid2 valid”

“
Layer 3 Status:

1 Active Layer 3 Call(s)
“

Section 4.3.9: Troubleshooting the DDR Configuration

Five Diagrams

Diagram 1, Screenshot - CLI
Troubleshooting DDR
Description: Displays the resulting screen shown after the ‘debug isdn q921’ command is issued. Displays a Detailed CLI textual screenshot
Diagram 2, Screenshot - CLI
Call Setup for an Outgoing Call
Description: Displays the resulting screen shown after the ‘debug isdn q931’ command is issued. Displays a Detailed CLI textual screenshot
Diagram 3, Screenshot - CLI
Call Setup for an Incoming Call
Description: Displays the resulting screen shown after the ‘debug isdn q931’ command is issued. Displays a Detailed CLI textual screenshot. The following text is highlighted

“ldllh: ISDN BR0/0: Event: Received a DATA call from <unknown> on B1 at 64 Kb/s” 

Diagram 4, Screenshot - CLI
The debug dialer events Command
Description: Displays the resulting screen shown after the ‘debug dialer events’ command is issued. Displays a Detailed CLI textual screenshot. The following text is highlighted

“Dialing cause ip (s=192.168.1.1, d=192.168.1.2)” 

Diagram 5, Screenshot - CLI
The isdn call interface Command
Description: Displays the resulting screen shown after the ‘isdn call interface bri0/0 5552000 ’ command is issued. The following text is shown with the second line highlighted.

“

ldllh: %LINK-3-UPDOWN: Interface BRI0/0:1, changed state to up

ldllh: %ISDN-6-CONNECT: Interface BRI0/0:1 is now connected to 5552000

“

Section 4.4: Module Summary
Single Diagram
Diagram 1, List
Summary
Description – Displays list of the following key points
· ISDN refers to a set of communication protocols proposed by telephone companies to permit to carry integrated voice, video, and data services

· ISDN permits communications over high-quality, high-speed, digital communication channels

· DDR is used in order to save the costs of a dedicated WAN line for organisations and companies that do not need permanent connection.


