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This chapter presents call processing examples that illustrate the interaction of inpulse and outp
rules, answer supervision templates, and host commands/reports for a variety of applications. Ea
example begins with a brief explanation of the scenario, followed by a graphic representation of the
flow. These diagrams provide information on system processing and information flow between th
system and host, and the system and connected equipment. Direction of information flow is indicat
an arrow under the message data. In situations involving supervision signaling over both incoming
outgoing ports, the diagrams indicate which piece of connected equipment is generating/receivin
signals by specifying incoming or outgoing in the connected equipment column.

Note All of the following examples are constructed for the VCO/4K Standard Programming
Mode. For more information about the VCO/4K Extended Programming Mode, refer to the
Cisco VCO/4K Extended Programming Reference.

The resources used in these examples are summarized in Table 6-1.

Additional system configuration information, including inpulse rules, outpulse rules, and answer
supervision templates used in each scenario, accompanies the text explanation.

Note These examples assume the Enable Digit Field Reporting feature flag is set to Y. This
setting causes the digit field number to appear in the Optional Field Designator (byte offset
12) in all MF Digit ($D0) and DTMF Digit ($D1) reports.

Table 6-1 Resource Allocation for Call Examples

Port Type

Port Address Resource Group Class of
Service
(COS)

Default
Inpulse
Rule

Connected
Equipment

Individual or Card
Range Number Rehunt?

ICC T1 I/O $00 12 to $00 2A 11 — T 1 Central Office

ICC T1 I/O $00 34 to $00 4B 3 No O — Central Office

ICC T1 I/O $00 42 to $00 5A 2 Yes O — Central Office

ICC T1 I/O $00 8F 1 Yes — — —

SPC CPA $00 C5 8 Yes — — —

Virtual $80 01 $FE — — — —
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The example in this section illustrates a simple supervision signaling and digit collection scenario
an incoming seize on the trunk circuit at port address $00 13. This example involves both an MF
collection (signaling information between COs, such as ANI) and DTMF collection (destination digi
A wink signal when the MF receiver is enabled alerts the near-end CO to send the MF digits. The sy
generates a dial tone after the DTMF receiver is enabled, prompting the calling party to dial the
destination digits.

At the end of this example, the incoming call remains in setup state awaiting further host action. 
default inpulse rule, rule #1, tokens and parameter values are as follows:

• REP EACH

• MF

• WINK ENAB

• IP ANI 7

• DTMF

• TONE ENAB

• DIGITS 10

• IP FIELD 1

The processing flow for this example is illustrated in Figure 6-1 and Figure 6-2.

Figure 6-1 Processing Flow for Incoming Supervision Example (Part 1 of 2)

DF  40  00  00  DB  0B  80  00  13  00  00  00

Host System

Connect

51
62
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Equipment

SEIZE

System detects seize on incoming port,
reports event to host and searches
database to determine COS and default
inpulse rule.

Begin IP Rule 1.
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Figure 6-2 Processing Flow for Incoming Supervision Example (Part 2 of 2)

Supervision Timing
This section includes three variations of supervision timing: supervision error, call failure, and gr
timing. The outpulse rules used in each scenario contain TIME SUP [xx] tokens which start superv
timers at the beginning of template processing.

Host System
Connect

Equipment

WINK

Host checks MF digit
reports against database
and determines it is a
valid number for  
billing purposes, then
waits until DTMF digits

DF  40     00  00  D0  00  13  00  00  00  8F  01

MF Digits

are received.

6A  35     55  12  34  F0

DIAL TONE

DTMF digit 1

DTMF digits

DF  40  00  00  D1  00  13  00  00  00  9F  01  12  12
55  51  23  4F

DF  40  00  00  DD  00  13  00  00  01  01  DB  80

Host processes digit 
report and determines 
resource group of out-
going port to select for 
this call. Host waits until 
IP Rule complete report 
is received before 
sending command to 
system. 

Detect MF digits

MF digit report sent to host

Release MF receiver, link DTMF receiver.

Enable DTMF receiver

Detect 1st digit

Link MF receiver

Detect digits 2-10 and store in field 1

DTMF digit report sent to host, release 
DTMF receiver

IP Rule Complete report sent to host 
with Incoming Port Change of State
segment.

Quiet
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Supervision Error Timing
The example in this section illustrates supervision error timing during intermediate supervision. Ass
the system has processed an incoming seizure at port address $00 12 and performed a DTMF d
collection. Based on an Outgoing Port Control ($69) host command, the system hunts an outgoing
($00 42) from Resource Group 2.

The expected supervision event for intermediate supervision is dial tone. (See answer supervisio
template #1 in Table 6-2.) The system waits 5 seconds to detect a dial tone before a timer expire
expiration of the timer indicates a supervision error and causes a rehunt for another outgoing tru
When the system successfully rehunts another outgoing port ($00 43) and detects a dial tone, the s
outpulses the DTMF digits stored in Digit Field #1. Because no FINAL SUP token was specified in
rule and answerback was not generated during intermediate supervision processing, the system
automatically processes an ANS SUP A / FINAL SUP template after rule processing completes.T
command specifies to use outpulse rule #1, described as follows:

• SEIZE

• TIME SUP 5

• ANS SUP 1

• WAIT SUP

• OP DTMF

• OP FIELD 1

The processing flow for this example is illustrated in Figure 6-3 and Figure 6-4.

Table 6-2 Answer Supervision Template #1

Template Field Condition Token

Dial Tone OK

Ringback —

Busy FAIL

Reorder FAIL

SIT Tones FAIL

Ring Cess. —

Voice Det. —

Voice Cess. —

Wink ERROR

Answer ERROR

Time ERROR

Hookflash —

Pager Queue —
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Figure 6-3 Processing Flow for Supervision Error Timing Example (Part 1 of 2)

Host System
Connect

Equipment

Begin processing Answer Supervision
Template no. 1; start timer and wait
for intermediate supervision (dial tone)

DF  40  00  00  DA  02  02  00 42 01 52  30  04  01

SEIZE (Port $00 42)

00  DF  00  00  69  01  52  E0  02 82  00

Search for outgoing port in group 2

Allocate CPA port, link Outpulse Channel

Timer expires; expiration reported to

Begin processing outpulse rule no. 2

Search for outgoing port in group 2

Seize outward on outgoing port

Seize outward on outgoing port
(SEIZE token)

Begin processing Answer supervision
template no. 1; start timer and wait
for intermediate supervision (dial tone).

(SEIZE token)

host, resources released and rehunt
performed.

Allocate CPA port, link Outpulse Channel

Begin processing outpulse rule no. 2

SEIZE (Port $00 43)
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Figure 6-4 Processing Flow for Supervision Error Timing Example (Part 2 of 2)

Call Failure (Ring/No Answer)
The example in this section presents a situation when a timer expiration indicates a call failure. As
the system has processed an incoming seizure at port address $00 12 and performed a DTMF d
collection. Based on an Outgoing Port Control ($69) host command, the system hunts an outgoing
($00 35) from Resource Group 3.

The system seizes out on the outgoing port and waits for dial tone (answer supervision template
When the system detects dial tone, it outpulses the DTMF digits stored in Digit Field #1. Outpulse
processing ends and final supervision processing begins. A 24-second timer runs while the system
to detect true answer (answer supervision template #3—seeTable 6-3). The system detects audi
ringback and reports it to the host. If the call is not answered after 4 or 5 rings (depending at what
in the ringback cycle the timer began), the timer expires and the call fails.

The command uses outpulse rule #2, described as follows:

• SEIZE

• ANS SUP 1

• WAIT SUP

• OP DTMF

• OP FIELD 1

• TIME SUP 24

• ANS SUP 2

DF  40  00  00  DA  02  80  00 43 01  52  32  06  00

Host System

Connect
Equipment

DIAL TONE

True answer detected; answerback sent
to incoming port and template processing
ends. Incoming port connected to outgoing
port; stable call in progress, Outgoing Port

Dial tone detected; template processing ends

ANSWERBACK

Outpulse digits in Digit   Field no. 1

OFF-HOOK (true answer)

Remove Outpulse Channel

Begin processing ANS SUP A / FINAL SUP
supervision template; wait for final supervision
(true answer)

Change of State report sent to host. Standby
side updated.
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• FINAL SUP

The processing flow for this example is illustrated in Figure 6-5.

Table 6-3 Answer Supervision Template #3

Template Field Condition Token

Dial Tone —

Ringback REP

Busy FAIL

Reorder ERROR

SIT Tones FAIL

Ring Cess. —

Voice Det. —

Voice Cess. —

Wink —

Answer ANSREP

Time FAIL

Hookflash —

Pager Queue —
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Figure 6-5 Processing Flow for Call Failure (Ring/No Answer) Example

Grace Timing
The example in this section illustrates the use of grace timing. Grace timers provide time for a
supervision event to occur when the timer expires; the system assumes the event occurred (even
event was detected) and acts accordingly.

For this scenario, assume the system has processed an incoming seizure at port address $00 12
performed a DTMF digit collection. Based on an Outgoing Port Control ($69) host command, the sy
hunts an outgoing port ($00 34) from Resource Group 3.

Host System
Connect

Equipment

SEIZE (Port $00 35)

00  DF  00  00  69  01  58  E0  03  83  00

Search for outgoing port in group 3

Allocate CPA port, link Outpulse Channel

Dial tone detected; template processing ends

Begin processing outpulse rule no. 3

Remove Outpulse Channel

Timer expires; report generated to host (no

Seize outward on outgoing port
(SEIZE token)

Begin processing Answer supervision
template no. 1; start timer and wait
for intermediate supervision (dial tone).

rehunt performed)

Audible ringback detected; detection reported

AUDIBLE  RINGBACK

Begin processing Answer supervision
template no. 3; start timer and wait
for intermediate supervision (true answer.)

DIAL TONE

Outpulse digits in Digit Field no. 1

to host

DF    40  00  00  DA  03  01  00  35  01  58  30  04  03

DF    40  00  00  DA  03  10  00  35  01  58  31  03  03
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The system seizes out on the outgoing port and waits for a wink signal (answer supervision temp
#3—see Table 6-3). When the system detects the wink (indicating that the far-end equipment is rea
receive digits), it outpulses the DTMF digits stored in Digit Field #1. Outpulse rule processing ends
final supervision processing begins. An 18-second timer runs while the system waits to detect tru
answer (answer supervision template #4—see Table 6-4). If either true answer is detected or the
timer expires, the system considers the port answered and assumes the incoming and outgoing po
involved in a stable call (regardless of the on-hook/off-hook status of the ports). The detection of e
supervision event generates answerback over the incoming port.

The command specifies to use outpulse rule #3, described below:

• SEIZE

• ANS SUP 2

• WAIT SUP

• OP DTMF

• OP FIELD 1

• TIME SUP 15

• ANS SUP 3

• FINAL SUP

The processing flow for this example is illustrated in Figure 6-6.

Table 6-4 Answer Supervision Template #4

Template Field Condition Token

Dial Tone —

Ringback —

Busy FAIL

Reorder ERROR

SIT Tones FAIL

Ring Cess. —

Voice Det. —

Voice Cess. —

Wink ERROR

Answer ANSREP

Time ANSREP

Hookflash —

Pager Queue —
6-9
Cisco VCO/4K Supervision and Call Progress Tone Detection

78-12106-01



Chapter 6 Call Examples
Supervision Timing

 the
Figure 6-6 Processing Flow for Grace Timing Example

Reorder/SIT Tones
The example in this section uses answer supervision template #2 (see Table 6-5) to demonstrate
system's handling of an error condition on an outgoing port.

Host System
Connect

Equipment

SEIZE (Port $00 34)

00  DF  00  00  69  01  5A  E0  03 84  00

Search for outgoing port in group 3

Allocate CPA port, link Outpulse Channel

Wink detected; template processing ends

Begin processing outpulse rule no. 4

Remove Outpulse Channel

Seize outward on outgoing port
(SEIZE token)

Begin processing Answer supervision
template no. 2; wait for intermediate
supervision (wink).

Timer expires; answerback sent to incoming

Begin processing Answer supervision
template no. 4; start timer and wait for final
supervision (true answer or timer expiration.)

WINK (equipment ready to  receive digits)

Outpulse digits in Digit Field no. 1

port and template processing ends. Incoming

DF  40  00  00  DA  03 10  00 34 01  5A  30  04  04

port connected to outgoing port; stable call
in progress. Outgoing Port Change of State
report sent to host. Standby side updated.

ANSWERBACK
Incoming
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Table 6-5 Answer Supervision Template #2

Template Field Condition Token

Dial Tone —

Ringback ERROR

Busy FAIL
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The system responds to the detection of reorder and SIT tones without host intervention. For this
scenario, assume the system has processed an incoming seize at port address $00 12 and perfo
DTMF digit collection. Based on an Outgoing Port Control ($69) host command, the system hunt
outgoing port ($00 42) from resource group 2.

The system seizes out on the outgoing port to a CO and waits for a wink signal. However, the se
trunk circuit between this CO and the far end CO is disabled and is not available for outgoing calls.
connected CO sends reorder tone to the system to alert the system of the error condition. When
system detects reorder tone, it generates a report to the host indicating the circuit's condition an
performs a rehunt.

The system rehunts from resource group 2 and attempts to complete the call on the port at $00 4
outpulse rule and template processing begins again. When the system successfully detects a wi
the new circuit, it outpulses the digits in Digit Field #2. The command specifies outpulse rule #4,
described below:

• SEIZE

• ANS SUP 2

• WAIT SUP

• OP DTMF

• OP FIELD 2

The processing flow for this example is illustrated in Figure 6-7.

Reorder ERROR

SIT Tones FAIL

Ring Cess. —

Voice Det. —

Voice Cess. —

Wink OKREP

Answer ERROR

Time —

Hookflash —

Pager Queue —

Table 6-5 Answer Supervision Template #2 (continued)

Template Field Condition Token
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Figure 6-7 Processing Flow for Reorder/SIT Tones Example

Least Cost Routing
The example in this section illustrates the use of multiple intermediate supervision events during
processing. In this example, the system is being used to route calls to various Inter-Exchange Ca
The system passes both calling party identification and destination numbers in MF form. The cal
parties identification number is stored in the ANI field. The destination (called party) digits reside
Digit Field #2. Assume this information was obtained from an incoming port at $00 12. Based on
Outgoing Port Control ($69) host command, the system hunts an outgoing port ($00 42) from reso
group 2.

Wink detected; event reported to host and

Begin processing Answer supervision
template no. 2; wait for intermediate
supervision (wink)

Search for outgoing port in group 2

Allocate CPA port, link Outpulse Channel

Begin processing outpulse rule no. 5

Seize outward on outgoing port (SEIZE token)

template processing ends

Begin processing Answer supervision

supervision (wink).
template no. 2; wait for intermediate

Reorder tone detected; event reported to host,
resources released and rehunt performed.

Search for outgoing port in group 2

Allocate CPA, link Outpulse Channel

Begin processing outpulse rule no. 5

Seize outward on outgoing port (SEIZE token)

DF  40  00  00  DA  02  10  00 43 01  5B  32  03  02

DF  40  00  00  DA  02  02  00 42 01  5B  31  01  02

DF  00  00  69  01  5B  E0  02  85  00

Host System
Connect

Equipment

WINK (equipment ready to receive digits)

SEIZE (Port $00 43)

SEIZE (Port $00 42)

REORDER TONE (circuit not available)

Outpulse digits in Digit  Field no. 2
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The system seizes out on the outgoing port and waits for a wink signal using the preconfigured
ANS SUP W template. When the system detects a wink, it outpulses the MF digits in ANI Digit F
(calling party ID). The system pauses for 0.5 seconds and then outpulses the destination digits in
Field #2. The system waits for another wink from the connected equipment (acknowledging the re
of both sets of digits). Once the wink acknowledgment is received, outpulse rules processing end
the system waits for answer supervision from the far end. The template allows for an early indicatio
busy conditions or network problems (SITs) before the call continues. The command specifies to
outpulse rule #6, described as follows:

• SEIZE

• ANS SUP W

• WAIT SUP

• OP DIGIT A, KP

• OP ANI

• OP DIGIT B, ST

• WAIT TIME 500

• OP DIGIT A, KP

• OP FIELD 2

• OP DIGIT B, ST

• ANS SUP W

• WAIT SUP

• ANS SUP 5

• FINAL SUP

The processing flow for this example is illustrated in Figure 6-8 and Figure 6-9.

Table 6-6 Answer Supervision Template #5

Template Field Condition Token

Dial Tone —

Ringback —

Busy FAIL

Reorder ERROR

SIT Tones FAIL

Ring Cess. —

Voice Det. —

Voice Cess. —

Wink —

Answer ANS REP

Time —

Hookflash —

Pager Queue —
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Figure 6-8 Processing Flow for Least Cost Routing Example (Part 1 of 2)

Host System
Connect

Equipment

SEIZE (Port $00 42)

Search for outgoing port in group 2

Allocate CPA, link Outpulse Channel

Begin processing outpulse rule no. 6

Seize outward on outgoing port (SEIZE token)

Begin processing ANS SUP W supervision
template; wait for intermediate supervision (wink)

WINK (equipment  ready to receive digits)

Wink detected; template processing ends

DF  00  00  69  01  5C  E0  02  86  00

51
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Figure 6-9 Processing Flow for Least Cost Routing Example (Part 2 of 2)

Host System
Connect

Equipment

OFF-HOOK   (true answer)

Wait 0.5 seconds

Remove outpulse channel

Begin processing answer supervision template

Answer detected, incoming port connected to

DF  40    00  00  DA  02  80  00  76  01  5C  32  06  05

Begin processing WAIT SUP W supervision
template; wait for intermediate supervision (wink)

WINK (digit receipt   acknowledged)

Wink detected; template processing ends

Outpulse digits in   ANI digit field

Outpulse digits in   digit field 2

no. 5; wait for final supervision (true answer)

outgoing port; stable call in progress, Outgoing
Port Change of State report sent to host. Standby
side updated.

37
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