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NOTICE 

This Technical Reference is published by 
American T.elephone and Telegraph Company 
as a guide for the designers, manufacturers, and 
consultants of customer-provided systems and 
equipment which connect with Bell System 
communications systems or equipment. 
American Telephone and Telegraph Company 
reserves the right to revise this Technical 
Reference for any reason, including, but not 
limited to, conformity with standards 
promulgated by ANSI, EIA, CCITT, or similar 
agencies; utilization of new advances in the 
state of the technical arts; or to reflect changes 
in the design of equipment or services described 
therein. The limits of responsibility and liability 
of the Bell System with respect to the use of 
customer-provided equipment or systems are 
set forth in the appropriate tariff regulations. 

If further information is required, please contact: 

Engineering Manager - Data Network Services 
American Telephone and Telegraph Company 
295 North Maple Avenue 
Basking Ridge, New Jersey 07920 



NOTE - Since this technical reference covers three types 
of dial-in telephones and their controlling 
protocols, it has been arranged where possible for 
quick reference to any telephone as follows: 

For all sections (except 1 & 2) 

1st Subsection (. 1) will always specify requirements 
applying to all telephones 

2nd Subsection (. 2) will always specify requirements 
applying to the voice response 
telephone 

3rd Subsection (. 3) will always specify requirements 
applying to the voice/keyed Answer 
tone (KAT) response telephone 

4th Subsection (. 4) will always specify requirements 
applying to the data response 
telephone 
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Dial-In Interface_to the_Transaction_Network 

This technical reference describes the dial-in interface 
to the Transaction Network depicted in Figures 1 and 2. 
The interface is through the Switched Telecommunications 
Network (STN) and provides a communications network for 
short data messages of the inquiry-response type. The 
dial-in interface to the network allows short message 
inquiry-response transactions between the merchant located 
transaction type telephone and the financial or service 
vendor data processing center (DPC). The reader should 
l'.efer to the Bell System Technical Reference "Transaction 
Network Service," PUB 41024, dated December 1975 for a 
description of the Transaction Networks (reference 1). 
The Transaction Network is capable of handling any sequence 
of single inquiry-single responses or multiple inquiry­
single ,response messages from a dial-in telephone 

An example of a typical single inquiry-single response 
credit transaction using the Transaction II Telephone and 
the data response protocol will be described. Initially, 
the merchant presses the 11on 11 button and listens for dial 
tone. A dialing card, containing the telephone number of 
the Transaction Network and other data about the type of 
dial-in telephone responses, the DPC address, and merchant 
identification code for that DPC, is entered into the dial­
in telephone. This information is on a magnetic stripe, 
and ~s read by a card reader in the telephone. The credit 
card of the customer that the merchant is checking is then 
passed through the card reader. The telephone number will 
automatically be dialed, while the rest of the information 
will be buffered and entered in the proper heading and 
text format specified by the Transaction Network. 
Additional information such as the amount of the sale can 
be entered from the manual entry pad. The END key is 
pressed when all the information has been entered. When 
the call is completed to the Transaction Network, a 1.5 
sec 2025 Hz keyed answer tone (KAT) is generated and 
transmitted to the telephone. When the tone ends, the 
Transaction II Telephone transmits the information it has 
buffered and any subsequent information entered. All 
transmission from the Transaction II Telephone is TOUCH­
TONE® • The Transaction Network checks the incoming inquiry 
message for proper format, text length (128 characters or 
less), reasonable values in the heading. If the message 
is correctly received by the Transaction Network, a positive 
acknowledgment (ACK) control sequence will be transmitted. 
The Transaction II Telephone will respond to the ACK 
sequence with an End of Transmission (EOT) sequence. The 
message is delivered to the DPC indicated in the heading 
information. The DPC processes the message and prepares 
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a response message. Once the response message is correctly 
received and acknowledged, the Transaction Network checks 
the heading information. If the heading information is 
correct, the Transaction Network transmits the response 
message. The Transaction II Telephone will receive this 
message in FSK at 150 BPS using the format and line protocol 
specified for the Transaction Network dial-in interface. 
The message is checked for format, parity and LRC. The 
Transaction II Telephone will send an ACK sequence if a 
message is properly received. The Transaction Network 
will respond to the ACK sequence, by sending an EOT sequence 
to the Transaction II Telephone. Since this ends the 
single inquiry-single response transaction, the Transaction 
II Telephone sends the disconnect control character sequence 
to the Transaction Network before actually disconnecting. 
The Transaction Network responds to the disconnect sequence 
by causing the 407A data set to return to the 11on hook" 
state and await the next incoming call. 

1.1 Use_of Docwnent 

This technical reference is of use to equipment and system 
designers who will be responsible for the dial-in telephone 
which connects to a dial-in interface of the Transaction 
Network. It is assumed that the designer is thoroughly 
familiar with the contents of the Bell system Technical 
Reference "Transaction Network Service, 11 41024, dated 
December 1975. The dial-in telephone will be located on 
the customer premises and provides the means by which a 
transaction may be rapidly initiated and conducted with 
any authorized DPC via the Transaction Network. 

The dial-in telephone-Transaction Network interface will 
be precisely defined as regards the transmission scheme 
and parameters, message and signaling formats, coding, and 
error control protocols. The actual transaction (the text 
portion of the response and inquiry messages) and the 
method of entering the transaction into the telephone are 
not defined, and will be determined by the customer and 
the DPC. This reference covers the three types of dial-
in telephones that may be connected to the dial-in interface 
of the Transaction Network, each controlled by its assigned 
protocol. The dial-in telephones are referred to as the 
voice response telephone, the voice/KAT response telephone 
and the data response telephone and may be distinguished 
by the following characteristics. 

1.2.1 The simplest type of dial-in telephone is referred 
to as the voice response telephone. The voice response 
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telephone is essentially the standard 'IOUCH-TONE telephone 
in which signaling and inquiry messages are entered via 
a 12 button keyboard capable of transmitting the 2 out of 
8 TOUCH TONE frequency pairs shown in Table 1.1. Response 
messages consist of Automatic Voice Answerback (AVA) phrases 
received over the standard handset which must be removed 
11off-hook 11 before signaling and communications take place. 
Message transfers shall take place in accordance with the 
voice response protocol specified in subsection 7.2. The 
Transaction Network will enable the voice response protocol 
when it recognizes that the first character of an inquiry 
message is nQt a 11b 11 TOUCH-TONE characte·r. There are no 
requirements which prevent the designer from including 
card reader inputs and/or an "on or off hook" feature. 
However, a dial-in telephone type subfield is not included 
in the message format to inform the DPC of these facts. 
If these features are desired, the designer is referred 
to the voice/KAT response telephone. 

1.2.2 The voice/KAT response telephone shall be capable 
of transmitting the sixteen 2 out of 8 TOUCH-TONE frequency 
pairs shown in table 1.1. The Transaction Network 
interrogates the dial-in telephone type subfield depicted 
in rable 2 to determine that the voice/KAT response 
telephone has addressed the correct port (since the 
voice/KAT response telephone and the data response telephone 
employ identical formats). output from the Transaction 
Network may be in the form of AVA phrases and/or keyed 
answer tones (KAT). which enable devices for displaying 
information. The DPC will inform the Transaction Network 
whether to respond to the voice/KAT response telephone 
with KAT and/or audible messages. Message transfers shall 
take place in accordance with the voice/KAT response 
protocol specified in subsection 7.3. 

1.2.3 The data response telephone shall be capable of 
transmitting the sixteen 2 out of 8 TOUCH-TONE frequency 
pairs shown in Table 1.4. output from t~e Transaction 
Network shall be 150 Baud asynchronous FSK Transmission. 
Message transfers shall take place .in accordance with the 
data response protocol specified in subsection 7.4. 

2.0 ~fill~~§~~Q!l Plan 

Transmission shall be half duplex. Simultaneous 
transmission by the Transaction Network and the dial-in 
telephone is normally not permitted and is controll~d by 
means of the protocol specified in Section 7. 
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2.1 T~nsaction Network_Dial-In_Terrninal 
Int§.!:fa£§. 

2.1.1 Customer owned manual originating and answering 
dial-in telephones shall interface with the Transaction 
Network via Data Access Arrangement CDT. Under this 
arrangement the telephone company retains responsibility 
for providing STN control signaling. Where TOUCH-TONE 
service is available, the dial-in telephone has the option 
to generate STN addressing tone signals for transmission 
through the Data Access Arrangement CDT. The remaining 
STN control signaling functions however, are still retained 
by the telephone company. Physical and electrical 
characteristics of the Data Access Ar~angement CDT are 
specified in the Bell System Technical Reference "Data 
Access Arrangement CDT For Manual Originating and Answering 
Terminals," Publication Number 41801, dated May, 1973 
(reference 3) • 

2.1.2 Customer owned automatic originating and answering 
dial-in telephones shall interface with the Transaction 
Network via Data Couplers CBS or CBT. The dial-in telephone 
may optionally generate address information via contact 
closures (CBT) or EIA voltages (CBS) to generate DC dial 
pulses or alternatively transmit tone signals in those 
loca tioris where TOU.CH-TONE service is available. Physical 
and electrical charact~ristics of the Data Access 
Arrangement. CBS'or'CBT are.specified in the Bell System 
Technical Reference "Data couplers CBS and CBT For Automatic 
Terminals," .i?ublicatiOn Number 41802, dated May, 1974 
(reference '4 )'. ' · 

The transmission level based on a 600 ohm termination at 
the dial-in telephone end of a loop connected to the STN 
shall be as follows':'' 

2.2.1 -12 'tO -'35''dBm for transmissio17-s to the dial-in 
telephone (receivihg)'. · 

, 'I I ' 

2.2.2 As specified in the appropriate reference 3 or 4 
for transmissions from the dial-in telephone (transmitting). 

2. 2. 3 The transmitted' si'gnal from'· the i dial...;.i.n telephone 
shall alsoconfdrm'to'the:requireinent for out of band power 
as specif.fed in the appropriate references 3·or 4. The 
reader may also refer to the Be11·•system Te6hriical 
References, "Data communications using the Switched 
Telecommunications Network," Publication Number 41005, 
dated May, 1971 and 111969-1970 switched Telecommunications 
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~etwork Connection survey," Publication Number 41007, dated 
April, 1971, as regards transmission impairments encountered 
in the STN (references 5 and 6). 

2.3 Transmission_Mode 

2.3.1 All transmissions from the voice response, voice/KAT 
response and data response telephones to the Transaction 
Network shall be TOUCH-TONE. STN addressing transmissions 
shall conform to the requirements specified in References 
5 and 6. The data transmission shall in addition conform 
to the requirements specified in the Bell System Technical 
Reference, "Data Set 407A Interface Specification," 
Publication Number 41408, dated November, 1973 (reference 
7) • 

2.3~2 Transmission from the Transaction Network to the 
voice response telephone will consist of AVA phrases. 

2.3.3 Transmission from the Transaction Network to the 
voics/KAT response will consist of AVA phrases and/or KAT. 

2.3.4 All data transmissions from the Transaction Network 
to the data respons·e telephone will be asynchronous and 
employ frequency shift keying (FSK). Data is defined as 
the 10 bit characters defined in subsection 3.4 which 
comprise the the returned inquiry and response messages 
or control sequences. A space {Logic 0) will be represented 
by 2025 Hertz± .15% and a mark (Logic 1) by 2225 Hertz 
± .15% at the Transaction Network input to the dial-in 
interface. The frequency will stabilize within 1 
millisecond of bringing up carrier. The space and mark 
frequencies are also referred to as the start and stop 
frequ~ncies respectively. All transmissions will include 
a 20 millisecond minimum padding interval of carrier at 
the mark frequency before each character stream. The 
transmission rate to the data response telephone shall be 
150 BPS± .1 percent. 

3.1 The data link characters which are transmitted by the 
dial-in telephone shall consist only of TOUCH-TONE 
characters. The format of the streams of characters which 
comprise addressing, inquiry message and control sequences 
is specified in sections 4, 5 and 6 respectively. 
Addressing sequences are distinguished from other 
transmissions only in that once a connection (call) has 
been established within the STN all further TOUCH-TONE 
characters are considered as part of inquiry messages or 
control sequences and passed on to the Transaction Network. 
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3.2 Response and error (error prompting and disconnect) 
messages to the voice response telephone consist only of 
AVA phrases which are transmitted like normal telephone 
voice communication. AVA alerting tones (frequency not 
yet specified) precede and follow all error prompting and 
disconnect error messages and are optional for response 
messages. 

3.3 One type of response message and all error messages 
to the voice/KAT response telephone consist of AVA phrases 
and are transmitted like any other normal telephone voice 
communication. In addition responses may also consist of 
KAT of 1.5 or 3.0 second duration which at customer option 
may be followed by AVA phrases. 

3.4 Response and error messages as well as control 
sequences transmitted asynchronously to the data response 
telephone shall consist of 10 bit characters which are 
defined as follows: 

Bit 0 Start Bit 

Bits 1-7 Information Bits 

Bit 8 Parity Bit 

Bit 9 Stop Bit 

First bit transmitted 
- always a space/logic 
o. 

As defined by their 
appearance in the 
7 bit ASCII Code Set 
- 'the least 
significant bit shall 
follow the start 
bit. 

Parity on the 
information bits -
Parity sense is even. 

Last bit transmitted 
- always a mark/logic 
1. 

control characters are used for data link control and to 
define or delimit message fields and subfields. 

3.4.1 The following characters have been designated as 
Transaction Network data link control characters and in 
general have the same function as their ASCII counterparts. 
Unless otherwise specified, all characters shall be defined 
by their appearance in the ASCII code set (right most bit 
is the least significant bit): 



ACK 

NAK 

EOT 

ENQ 

DLE EOT 

DLE ACK 

DLE NAK 

- 1 -

(000 0110) Positive Acknowledgment 
(no transmission error) 

(001 0101) Negative Acknowledgment 
(transmission error) 

(000 0100) -Line turnaround 
(end of transmission) 

(000 0101) Enquiry 
(repeat last control sequence) 

(001 000 0) (000 0100) disconnect 

(001 0000) (000 0110) DLE ACK 
(Permission for multiple 
inquiries granted) 

( 0 01 0 0 0 0) ( 0 0 1 0 1 0 1 ) P- NAK 
(Permission for multiple 
inquiries denied, Interrupt) 

3.4.2 The following characters have been designated as 
control characters used for message formating and also 
have the same function as their ASCII counterparts unless 
otherwise specified. Unless otherwise specified all 
characters shall be defined by their appearance in the 
ASCII code set. -

SOH 

STX 

ETX 

GS 

ENQ 

(000 0001) 

(000 0010) 

(000 0011) 

(001 1101) 

_(000 0101) 

Start of Heading 

Start of Text 

End of Text 

Group Separator 

Premature Termination 
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3.4.3 Clock_§y:nchronization 

The character start bit always follows the stop bit of the 
preceding character or the padding interval of leading 
carrier at the mark frequency. A transition from a Logic 
1 level to a Logic O level is, therefore, always available 
(after demodulation) at the start of a message or control 
sequence and at the start of each character for 
synchronizing the data response telephone receiving clock. 

4.0 Addressing_ 

4.1 The dial-in telephone shall address the Transaction 
Network in the same manner as any ordinary telephone (home 
or nusiness telephone) addresses another telephone via the 
STN. The Transaction Network will not address a ggl-in 
teleooQD~ 1Qri9.inat§ ~ £~lll-

4.1.1 The manual originating and answering dial-in 
telephone must address the STN with the standard telephone 
set which is a part of the Data Access Arrangement CDT 
provided that TOUCH-TONE calling service is either not 
available or not subscribed to by the serving line. If 
TOUCH-TONE calling service is available and subscribed to 
by the serving line, the dial-in telephone has the option 
to generate the STN tone address signals. An automatic 
dial-in telephone however, may address the STN via 
internally generated dialing pulses or tone signals. The 
dial-in telephone is thus able to pass addressing 
information to the STN via a 7 or 10 digit telephone number. 
A call or connection is established by this means between 
the dial-in telephone and a port serving voice response 
and voice/KAT response telephones or a port serving data 
response telephones. A unique telephone number is assigned 
to each type of port (note this is DQt the called number 
contained in the heading of the first inquiry message). 

4.1.2 The service objective will be achieved by engineering 
the STN line hunting group for 1 percent blocking for a 
time consistent busy hour of the average busy season. 

4.1.3 Once the connection (call) is established, the 
Transaction Network notifies the dial-in telephone by 
transmitting to it a 2025 Hz answer tone for approximately 
1. 5 seconds. 

4.1.4 At the end of the answer tone the dial-in telephone 
is free to communicate with the Transaction Network. 
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5.1 The Transaction Network and the dial-in telephone 
shall exchange messages. The requirements specified in 
this section are ~!wayq on a£~ £al! bas~§-

5.1.1 Messages originated and transmitted by the dial-in 
telephone to a DPC (via the Transaction Network) are 
referred to as inquiry messages. All inquiry messages 
shall consist of streams of TOUCH-TONE characters. All 
inquiry messages will be directed to the §.fil!!~ DPC. 

5.1.2 Messages originated and transmitted by the dial-in 
telephone to the Transaction Network only are referred to 
as control sequences and shall consist of a two (2) TOUCH­
TONE character sequence. 

5.1.3 Messages originated and transmitted by a DPC to the 
dial-in telephone (via the Transaction Network) are referred 
to as response messages. Response messages may consist 
of AVA phrases, KAT, KAT followed by AVA phrases or streams 
of FSK characters. 

5.1.4 Messages originated and transmitted by the 
Transaction Network to the dial-in telephone are referred 
to as error messages or control sequences. Error messages 
consist of AVA phrases or streams of FSK characters. 
Control Sequences consist of one or two FSK characters. 

5.2.1 The inquiry message shall consist of a heading and 
a text field. 

5.2.1.1 The heading shall appear in the first inquiry 
message only and shall consist of the called number only. 
Subsequent inquiry messages shall not contain a heading. 
The called number will be made known to the customer and 
shall consist of 1, 2, 3 or 7 decimal digits as follows: 

Where - Dis any TOUCH-TONE character between 0-9 
inclusive; 

Where - (D4 -D 7 ) is any number from 0000-0998 

Where - (D1 -D 3 ) is the serving Transaction Network 
number (nnx) • 
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5.2.1.2 The start of text delimiter between the heading 
and text field is the TOUCH-TONE Character Sequence 11#0 11• 

5.2.1.3 The text field immediately follows the start of 
text delimiter and consists of the following: 

Where - Ci is any one of the TOUCH-TONE characters 
listed in Table 1. 2 except that the 11 # 11 

character must be entered as 11#1 11 (the 
Transaction Network will strip the 1 character 
and translate it to an ASCII 11 : 11 character). 
The text field may be any length up to 128 
characters inclusive after translation (not 
including the STX and ETX delimiters). The 
"#0 11 character sequence shall be used as a 
text subfield delimiter where required. The 
11#0 11 and the 11#1 11 character sequences are each 
counted as one text character. There is no 
upper limit for the number of subfields 
contained in the text field. The Transaction 
Network is transparent to the text except as 
noted above. The contents and format of the 
text are determined by the customer and the 
DPC. 

Where - the TOUCH-TONE character sequence 11##" is the end 
of text delimiter. 

5.2.1.4 There shall be no message status subfield in the 
heading of an inquiry message transmitted by the voice 
response telephone. 

5.2.1.5 Any transmission by the voice response telephone 
to the Transaction Network (with exception of the control 
sequences specified in subsection 6.2) will be treated as 
though it was an inquiry message. 

5. 2. 1. 6 Null subfields (" #0" follows 11 #0") and null text 
are acceptable in an inquiry message. ·rhe 11 #0 11 character 
sequence is counted as one text character. The following 
is acceptable as the first inquiry message: called number 
"#0" 11##" or for subsequent inquiry messages: 11## 11• 

5.2.2 The response message will consist of AVA phrases 
specified by the DPC. The Transaction Network is 
transparent to the response message (with the exception 
of the DPC requests disconnect response message. 
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5.2.2.1 The response message may be preceded by an optional 
AVA alerting tone of XXXX and followed by an optional AVA 
ending tone. The Transaction Network is transparent to 
the AVA alerting and ending tones. Duration of the tones 
is also optional. 

5.2.2.2 If both a response message and a disconnect error 
message happen to be ready for transmission to the TT 
telephone at the same time, the Transaction Network will 
deliver the error message and then disconnect. The response 
message with an "undeliverable response" message status 
in the heading is returned to the DPC. 

5.2.2.3 A response message received after the call has 
been disconnected will be returned by the Transaction 
Network to the DPC with an "undeliverable response" message 
statu~ in the heading. 

5.2.2.4 A response message may be interrupted by the 
Transaction Network in order to deliver a disconnect error 
message. The response message will then be returned to 
the DPC with an "undeliverable response" message status 
in the heading. 

5.2.3 The error message will consist of AVA phrases and 
will be preceded by an AVA alerting tone of .5 second 
duration and followed by an AVA ending tone of .5 second 
duration. The reader is cautioned that the contents 
(wording) of the error messages which follow may be subject 
to change. An error message may be one of two types: 

A - Disconnect Error Message 

B - Error Prompting Message 

5.2.3.1 The disconnect error message precedes all 
disconnects initiated by the Transaction Network. All of 
the errors listed in Table.2.2 will cause the Transaction 
Network to initiate a disconnect. When the disconnect 
conditions have been satisfied, the Transaction Network 
will proceed with the disconnect immediately after voicing 
the disconnect error message. Disconnect error messages 
~i.!!._u2:t be repeated by the Transac'tion Network and only 
one (1) disconnect error message is transmitted by the 
Transaction Network per ca11·. That message will specify 
the error with the highest priority within the error 
hierarchy shown in Table 2.2. If the Transaction Network 
detects a Priority .6 error on a previous inquiry message 
while receiving a following inquiry message, it will wait 
until transmission of the current inquiry message is 
completed. The Transaction Netw.ork will then issue the 
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disconnect message even though the current (last) inquiry 
message may have been received without error. 

The disconnect error message will be as follows: 

5.2.3.1.1 After the inquiry message 11## 11 character sequence 
has been received, the Transaction Network checks the 
routing of the called number. If routing is impossible, 
one of the disconnect error messages listed below is 
transmitted to the voice response telephone: 

A - "Called number changed. Please correct and try 
again. 11 

B - "No such called number. Please correct and try 
again." 

5.2.3.1.2 After the inquiry message "## 11 character sequence 
has been received the Transaction Network checks for an 
attempt to access a DPC which does not service dial-in 
telephones. Any attempt will result in the following 
disconnect error message transmitted to the voice response 
telephone. 

"Call not allowed. Please correct and try again." 

5.2.3.1.3. If DPC equipment problems prevent the 
Transaction Network from forwarding the inquiry message, 
the following disconnect error message is transmitted to 
the voice response telephone. 

"Called number unavailable. Please follow special 
instructions. 11 

5.2.3.1.4. If DPC queueing problems prevent the Transaction 
Network from forwarding the inquiry message, the following 
disconnect error message is transmitted to the voice 
Response telephone: 

"Called number busy. Please try again later." 

5.2.3.1.5. A failure of the Transaction Network at any 
time will immediately result in the following disconnect 
error message transmitted to the voice response telephone. 

"Network problem. Please follow special instructions." 

5.2.3.1.6. As soon as a voice response telephone action 
type time out is invoked (see paragraph 7.2.2. 1-7.2.2.3: 
Ti, Tc, Tm) the following disconnect error message is 
transmitted to the voice response telephone: 
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"Maximum inquiry time exceeded. Please try again." 

5.2.3.1.7. The Transaction Network checks the translated 
inquiry message text length. As soon as the maximum number 
of characters allowed (128) is exceeded the Transaction 
Network will ignore any following characters. After 11## 11 

is received it transmits the following disconnect error 
message to the voice response telephone: 

"Message too long. Please correct and try again. 11 

5.2.3.1.8. As soon as the DPC response message time out 
is invoked (see paragraph 7.2.3.4: Tr) the following 
disconnect message is transmitted to the voice response 
telephone: 

"Response time exceeded. Please try again." 

5.2.3.1.9 The Transaction Network maintains a count of 
the use of the repeat control sequence for the same AVA 
response message. When the count exceeds one (1), the 
following disconnect error message is transmitted to the 
voice response telephone: 

"Excessive Repeats~ Please try again." 

5.2.3.1.10 The Transaction Network maintains a count of 
the errors encountered in entering the heading or a text 
subfield either through error prompting messages or through 
the erase control sequence or both. If more than three 
(3) errors are encountered within the heading or any text 
subfield the following disconnect error message is 
transmitted to the voice response telephone. 

"Excessive errors. Please correct and try again." 

5.2.3.1.11 In some cases the DPC may request the 
Transaction Network to disconnect a call. Upon receiving 
a disconnect request, the Transaction Network will 
immedi~tely transmit the following disconnect error message 
to the voice response telephone: 

"Called number requested disconnect." 

5.2.3.2 The Transaction Network will immediately interrupt 
an inquiry message transmission with an error prompting 
message whenever it detects in real time the types of 
errors indicated below. The error prompting message is 
a priority 1 error message. The Transaction Network will 
ignore any data transmitted between detection of the error 
and the ending tone which immediately follows the error 
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prompting message. The voice response telephone shall not 
transmit any data during the time interval defined by the 
alerting and ending tones. 

5.2.3.2~1 The Transaction Network examines the called 
number (heading) of an i•nquiry message to determine that: 

a. It contains 1, 2, 3 or 7 characters (0-9). 

b. 000 ~ Du - D7 ~ 998 (Range Check) 

If any of the above conditions are not met, the following 
prompting message is transmitted to the voice response 
telephone: 

"Error. Re-enter called number." 

5.2.3.2.2 The Transaction Network examines the text 
subfields of an inquiry message to determine if the invalid 
use of control characters exist. If any are found, the 
invalid control character is replaced with an ASCII "DEL" 
character and the following error prompting message is 
transmitted to the voice response telephone: 

"Error. Re-enter subfield N. 

where N is a positive integer determined by counting 11#0 11 

delimiter sequences, modulo 10, contained in the text 
(including the #0 sequence denoting STX). The attendant 
using the voice response telephone will enter a 11#2 11 TOUCH­
TONE character sequence whenever he determines an error 
exists in the current subfield. The attendant will then 
re-enter the current subfield. 

5. 3 YQice/K~E§.§QQU§.!L.Ielfil2hQ!lg_Mg 2.§.~!LFOfm~£§ 

5.3. 1 The inquiry message shall consist of a heading field 
and a text field. 

5.3.1.1 The heading field shall appear in the first inquiry 
message only. Subsequent inquiry messages shall not contain 
a heading field. 

5.3.1.2 The heading field format is as follows: 

bD1D2b8D3D4D5DsD1DaD9 

Where - The TOUCH-TONE Character 11b 11 is the start of 
heading delimiter and is the first character 
transmitted. 
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Where - D1D2 defines the dial-in telephone type subfield 
as specified in Table 2.1 (Dis any TOUCH-TONE 
character between 0-9 inclusive) 

Where - the TOUCH-TONE character sequence 11b8 11 is a 
subfield delimiter. 

Where - D3 -D 9 is the called number (X1 -X1) which shall 
be made known to the customer during 
negotiations with the DPC and shall consist 
of 1, 2, 3 or 7 decimal digits. (D is any 
TOUCH-TONE character between 0-9 inclusive). 
Ds-D9 is any number from 0000-0998. D3-D5 is 
the serving Transaction Network number (nnx). 

5.3.1.3 There shall be no message status subfield in the 
heading field of an inquiry message. 

5.3.1.4 The start of text delimiter between the heading 
field and the text field is the TOUCH-TONE character 
sequence "b9 11• 

5.3.1.5 The text field immediately follows the start of 
tex~ delimiter and consists of the following: 

. . . . • • 

Where - Ci is any one of the TOUCH-TONE characters 
listed in ·Table 1. 3 except that the 11 # 11 

character must be entered as 11#1" (the 
Transaction Network will strip the 1 character 
and translate it to an ASCII 11 : 11 character). 
The 11#1 11 character sequence is counted as one 
character. The text field may be any length 
up to 128 characters inclusive after translation 
(not including the start and end of text 

delimiters). The Transaction Network is 
transparent to the text except as noted above. 
The content and format of the text is determined 
by the customer and the DPC. 

Where - the TOUCH-TONE Character sequence "## 11 is the 
end of text delimiter. 

Where - 11LRC" is a single "longitudinal redundancy 
check" character which shall be used for.the 
detection of transmission errors. The "LRC" 
character is the "exclusive or" of the binary 
equivalent shown in Table 1.3 of each message 
character. LRC shall be initialized by the 
TOUCH-TONE character 11b 11 (SOH) of the message 



- 16 -

heading (or the TOUCH-TONE character sequence 
11b9H if the heading is not transmitted) which 
is accumulated anq shall be accumulated on 
each succeeding message character through the 
TOUCH-TONE character sequence 11## 11 which is 
also accumulated. 

Where - "CC", the character count, is a single TOUCH­
TONE character (any TOUCH-TONE character between 
0-9 inclusive) which is also used for the 
detection of transmission errors. It represents 
the sum (modulo 10) of all of the transmitted 
characters in the inquiry message up to and 
including the 11LRC" character. 

5.3.1.6 Any transmission by the voice/KAT response 
telephone to the Transaction Network (with the exception 
of the control sequences specified in subsection 6.3) will 
be treated as though it was an inquiry message and subject 
to the same time out constraints. 

5.3.2 The response message will consist of AVA phrases 
and/or KAT as specified by the DPC. There are four types 
of response messages: 

a - AVA only 
b - Green tone (KAT) only - A 1.5 second burst of 2025 

Hz. The voice/KAT response telephone must respond 
with an 11a 0 echo (transmit a TOUCH-TONE "a" character) 
within 2 seconds as determined by a timeout (Ta). 

c - Yellow tone (KAT) and wait for AVA - A 3.0 second 
burst of 2025 Hz. The voice/KAT response telephone 
must respond with a "b" echo (transmit a TOUCH-TONE 
11b" character) within 2 seconds as determined by a 
timeout timer (Ta). The voice/KAT response telephone 
will always follow the "b" echo with a 11## 11 sequence 
to confirm that it is "off hook 11 ready to receive 
the AVA message. 

d - Disconnect requested by the DPC 

5.3.2.1 The Transaction Network will accept a response 
message from the DPC gnly if it is received within the 
allowable time interval (Tr). 

5.3.2.2 The Transaction Network is transparent to the 
response message except in the case of a disconnect 
requested by the DPC (d above). 

5.3.3 The disconnect error message will always consist 
of AVA phrases and precedes all disconnects initiated by 
the Transaction Network. All of the errors listed in Table 
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2.3 will cause the Transaction Network to initiate a 
disconnect. When the disconnect conditions have been 
satisfied, the Transaction Network will proceed with th~ 
disconnect immediately after voicing the disconnect error 
message. This will occur even when a response message is 
not yet received from the data base for a preceding inquiry 
message. The reader is cautioned that tne contents 
(wording) of the disconnect error messages which follow 
may be subject to change. 

5.3.3.1 Disconnect eJ;"ror messages ~i!Ln2t be repeated 
by the Transaction Network. 

5.3.3.2 Only one (1) disconnect error message is 
transmitted by the Transaction Network per call. That 
message will specify the error with the highest priority 
within the error hierarchy shown in Table 2.3. 

5.3.3.3 The Transaction Network will not transmit the 
disconnect error message during reception of the inquiry 
message from t~e voice/KAT response telephone. The 
Transaction Network ~ill transmit the disconnect error 
message only after 11##," "LRC" and "CC" have been received. 
The_ only exception to this rule occurs when Ti, Tc and/or 
Tm time outs are detected. In this case the disconnect 
error message is transmitted immediately on detection. 
The error reported will be the one with the highest 
priority. 

5.3.3.4 If both a response message and a disconnect error 
message happen to be ready for transmission to the voice/KAT 
response telephone at the same time, the Transaction Network 
will deliver the error message and then disconnect. The 
response message with an "undeliverable response" message 
status in the heading is returned to the DPC. 

5.3.3.5 A response message received after the call has 
been disconnected will be returned by the Transaction 
Network to the data base with "undeliverable response" 
message status in the heading. 

5.3.3.6 A response message may be interrupted by the 
Transaction Network in order to deliver a disconnect error 
message. The response message will then be returned to 
the DPC with an "undeliverable response" message status 
in the heading field. 

5.3.3.7 If the Transaction Network detects a priority 6 
error on a previous inquiry message while receiving a 
following inquiry message, it will wait until transmission 
of the current inquiry message is completed. The 
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Transaction Network will then issue the disconnect error 
message even though the current (last) inquiry message may 
have been received without error. 

5.3.3.8 The disconnect error messages will be as follows: 

5.3.3.8.1 After the inquiry message 11## 11 TOUCH-TONE 
character sequence has been received, the Transaction 
Network checks the routing of the called number. If routing 
is impossible, one of the disconnect error messages listed 
below is transmitted to the voice/KAT response telephone: 

A - "Called number changed. Please correct and try 
again." 

B - "No such number. Please correct and try again." 

5.3.3.8.2 After the inquiry message 11## 11 (ETX) TOUCH-TONE 
sequence has been received, the Transaction Network checks 
for an attempt to access a DPC which does not service dial­
in telephones. Any attempt will result in the following 
disconnect error message transmitted to the voice/KAT 
response telephone. 

"Call not allowed. Please correct and try again." 

5.3.3.8.3 After the inquiry message 11 ##" TOUCH-TONE 
character sequence has been received, the Transaction 
Network checks the range of the called number. for an 
invalid number. Failure of the range check will result 
in the following disconnect error message transmitted to 
the voice/KAT response telephone. 

"Invalid called number. Please correct and try again." 

5.3.3.8.4 If DPC equipment problems prevent the Transaction 
Network from forwarding the inquiry message the following 
disconnect error message is transmitted to the voice/KAT 
response telephone. 

"Called number unavailable. Please follow special 
instructions." 

5.3.3.8.5 If DPC queuing problems prevent the Transaction 
Network from forwarding the inquiry message the following 
disconnect error message is transmitted to the voice/KAT 
response telephone: 

"Called number busy. Please try again later." 
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5.3.3.8.6 A failure of the Transaction Network at any 
time will immediately result in the following disconnect 
error message transmitted to the voice/KAT response 
telephone: 

"Network problem. Please follow special instructions." 

5.3.3.8.7 As soon as a voice/KAT response telephone action 
type time out is invoked (see paragraph 7.3.2.1-7.3.2.3: 
Ti, Tc, Tm) the following disconnect error message is 
transmitted to the voice/KAT response telephone: 

"Maximum inquiry time exceeded. Please try again." 

5.3.3.8.8 A mismatch in the LRC character or the character 
count (transmission error) will immediately result in the 
following disconnect error message transmitted to the 
voice/KAT response telephone 

11Transmi ssion problem. Please try again. 11 

5.3.3.8.9 The Transaction Network checks the number of 
digits comprising the called number. Any number other 
than 1, 2, 3 or 7 will result in the following disconnect 
error meesage transmitted to the voice/KAT response 
telephone: 

"Heading format error. Please correct and try again." 

5.3.3.8.10 The Transaction Network checks the translated 
inquiry message text length. As soon as the maximum number 
of characters allowed (128) is exceeded, the Transaction 
Network will ignore any following characters. After 11:fl::fl:11, 

"LRC" and 11CC11 are received it transmits the following 
disconnect error message to the voice/KAT response 
telephone: 

"Message too long. Please correct and try again." 

5.3.3.8.11 The Transaction Network checks the inquiry 
message for the appearance of control characters in the 
callea number.or in the text. Upon detecting improper use 
of control characters the Transaction Network transmits 
the following disconnect error message to the voice/KAT 
response telephone: 

"Improper use of control characters. Please correct 
and try again." 

5.3.3.8.12 As soon as the data base response message time 
out is invoked (see paragraph 7.3.2.4: Tr) the following 
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disconnect message is transmitted to the voice/KAT response 
telephone: 

"Response time exceeded. Please try again." 

5.3.3.8.13 The Transaction Network maintains a count in 
real time of the use of the repeat control sequence for 
the same AVA response message. When the count exceeds one· 
(1), the following disconnect error message is transmitted 
to the voice/KAT Response Telephone: 

"Excessive Repeat. Please try again." 

5.3.3.8.14 An "a" or "b" echo not received before Tu times 
out (see paragraph 7.3.3.5) will result in the following 
disconnect error message transmitted to the voice/KAT 
response telephone: 

"Telephone malfunction. Please try again." 

5.3.3.8.15 An 11off hook" Signal not received before 
Toh times out will immediately result in the following 
disconnect error message transmitted to the voice/KAT 
response telephone: 

"Off hook Time exceeded. Please try again." 

5.3.3.8.16 In some cases the DPC may request the 
Transaction Network to disconnect a call. such a disconnect 
request is indicated to the Transaction Network in the 
header of a response message and the text portion must be 
null. Upon receiving a disconnect request the Transaction 
Network will immediately transmit the following disconnect 
error message to the voice/KAT response telephone: 

"Called number requested disconnect." 

5.4.1 The inquiry message shall consist of a heading field 
and a text field. The heading field shall appear in the 
first inquiry message only. 

5.4.1.1 The heading format is as follows: 

Where - The TOUCH-TONE character "b" is the start of 
heading delimiter and is the first character 
transmitted. 
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where - D1 D2 defines the dial-in telephone type as 
specified in Table 2 (Dis any TOUCH-TONE 
character between 0-9 inclusive). 

Where - The TOUCH-TONE character sequence 11b8 11 is a 
subfield delimiter. 

Where - D3-D 9 is the called number (X1-X7) which shall 
be made known to the customer during 
negotiations with the DPC and shall consist 
of 1, 2, 3 or 7 decimal digits. (Dis any 
TOUCH-TONE character between 0-9 inclusive). 
D6-D 9 is any number from 0000-0998. D3-Ds is 
the serving Transaction Network number (nnx) 

5.4.1.2 There shall be no message status subfield in the 
heading field of an inquiry message. 

5.4.1.3 The start of text delimiter between the heading 
and the text field is the TOUCH-TONE character sequence, 
"b9 11• 

5.4.1.5 The text field immediately follows the start of 
text delimiter and consists of the following 

Where - Ci is any one of the TOUCH-TONE characters 
listed in Table 1.4 except that the 11# 11 

character must be entered as 11#1 11 (the 
Transaction Network will strip the 1 character). 
The text field may be any length up to 128 
characters (not including the STX and ETX 
delimiters). The Transaction Network is 
transparent to the text except as noted above. 
The content and format of the text is determined 
by the customer and the DPC. 

Where - the TOUCH-TONE character sequence 11## 11 is the 
end of text delimiter. The 11## 11 character 
sequence is always followed by the "LRC" and 
"CC" Characters: 

Where - "LRC" is a "longitudinal redundancy check 
character which shall be used for the detection 
of transmission errors. The "LRC" character 
is the "exclusive or" of the binary equivalent 
shown in the Table 1.1 of each message 
character. LRC shall be initialized by the 
"b" TOUCH-TONE character of the message heading 
(or the 11b9 11 TOUCH-TONE character sequence if 
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the heading is not transmitted) which is 
accumulated and shall be accumulated on each 
succeeding message character through the 11## 11 

TOUCH-TONE character sequence which is 
accumulated. 

where - 11CC" is a single TOUCH-TONE character (any 
TOUCH-TONE character between 0-9 inclusive) 
which is also used for the detection of 
transmission errors. It represents the sum 
(modulo 10) of all of the transmitted characters 
in the inquiry message up to and including the 
"LRC" character. 

5.4.1.5 Any transmission by the data response telephone 
to the Transaction Network (with the exception of the 
control sequences specified in subsection 6.4) will be 
treated as though it was an inquiry message subject to the 
same timeout constraints. 

5.4.2 The response message will consist of a text field 
only. The Transaction Network is transparent to the text 
except as noted below. 

5.4.2.1 The text field format is as follows 

Where - STX denotes the start of text and consists of 
the ASCII - "STX" Character as specified in 
paragraph 3.4.2. 

Where - Ci will be any ASCII character except the 11SOH, 
STX, ETX, EOT, ENQ, ACK, DLE and NAK" 
characters. The tex~ field may be any length 
up to 128 characters (not including the "ETX" 
and "STX" delimiters). There is no limit to 
the number of subfields containe.d in the text 
field and the "FS, 11 "GS" and 11RS11 ASCII 
characters may be used as text subfield 
delimiter as required. The data response 
telephone shall interpret the appearance of 
the "ENQ" character in the text as a premature 
termination. The content and format of the 
text field is determined by the customer and 
the DPC. 

Where - "ETX" denotes the end of text and consists of 
the ASCII - "ETX" character is specified in 
paragraph 3.4.2. 
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The "ETX" character is always followed by the "LRC" 
Character: 

Where - "LRC" is a "longitudinal redundancy check" 
character which shall be used for the detection 
of transmission errors. The "LRC" character 
is the "exclusive or" of each message character. 
LRC will be initialized by the appearance of 
the "STX" character and accumulated on each 
succeeding message character (not including 
STX) through the "ETX11 character which is also 
accumulated. 

5.4.2.2 A response message received after the call has 
been disconnected will be returned by the Transaction 
Network to the DPC with an "undeliverable response" message 
status in the heading. 

5.4.2.3 A response message may be interrupted by the 
Transaction Network in order to deliver a disconnect error 
message. The response message will then be returned to 
the DPC with an "undeliverable response" message status 
in the heading. 

5.4.3 The disconnect error message consists of a returned 
inquiry message. 

5.4.3.1 Any inquiry message which encounters telephone 
company or customer equipment irregularities not covered 
by the data response protocol upon being transmitted through 
the Transaction Network will be returned to the calling 
number (data response telephone) as a disconnect error 
message. The message status subfield will contain an 
indication of the specific irregularity encountered. The 
error message, therefore, refers to a current:. or immediately 
preceding inquiry message from the data response telephone. 
The Transaction NetworK will wait until transmission of 
a current inquiry message has been properly concluded (data 
response Protocol satisfied) before transmitting the 
disconnect error message except when an initial, 
intercharacter or message timeout occurs (refer to paragraph 
7 •. 4. 7). In this case the Transaction Network Service will 
transmit the appropriate disconnect error message 
immediately upon detection of the time out. 

5.4.3.2 All of the errors listed in Table 2.4 (excluding 
the transmission errors which are handled by the data 
response Protocol) will cause the Transaction Network to 
initiate a disconnect when the disconnect conditions have 
been satisfied, the Transaction Network will proceed with 
the disconnect immediately after transmitting the disconnect 
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error message. This will occur even when a response message 
is not yet received from the DPC for a preceding inquiry 
message. 

5.4.3.3 If the Transaction Network detects a Class 6 error 
on a previous inquiry message while receiving a following 
inquiry message, it will wait until transmission of the 
current inquiry message is completed. The Transaction 
Network will then transmit the disconnect error message 
even though the current (last) inquiry message may have 
been received without error. 

5.4.3.4 Only one (1) disconnect error messsage is 
transmitted by the Transaction Network per call. That 
message will specify the error with the highest priority 
within the error hierarchy shown in Table 2.4. 

5.4.3.5 If both a response message and a disconnect error 
message happen to be ready for transmission to the data 
response telephone at the same time, the Transaction Network 
will deliver the disconnect error message and then 
disconnect. The response message with an "undeliverable 
response" message status in the heading is returned to the 
DPC. 

5.4.4 Disconnect_Error Format 

5.4.4.1 The disconnect error message will consist of both 
a heading and a text field where possible or only a heading 
field. The data response telephone shall recognize a 
disconnect error message by the presence of a heading 
field. When the termination control sequence (terminates 
protocol associated with transmission of disconnect error 
message) is received from the Transaction Network, the 
data response telephone will automatically disconnect (the 
Transaction Network will not transmit a disconnect control 
sequence). 

5.4.4.2 Disconnect error messages will include a portion 
(first two characters if possible) of the original inquiry 

message text. The message format is as follows: 

SOH-Called Number -GS-Message status(X,Y)-STX-Truncated Text-ETX-LRC 

Where -

Where -

all of the delimiters and subfields have been 
previously defined with the exception of the 
message status subfield which is specified 
below. LRC is initialized by the appearance of 
the SOH character (SOH is not accumulated). 

the Transaction Network will left justify and 
insert space characters where necessary in the 
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called number subfield in order to pad it out 
to seven characters. 

5.4.4.3 The message status subfield will be inserted only 
into the disconnect error message heading field to show 
irregularities. All data response telephones must accept 
the message status subfield as part of the data link message 
format specification. Subsequent usage of the information 
contained in the subfield is customer dependent. 

5.4.4.4 The message status entries apply solely to the 
accompanying message. The subfield is not used to cover 
errors under the data link protocol for which a negative 
acknowledgment (NAK) is ordinarily sent. 

5.4.5 Irregularities reported will be identified by two 
characters of the form X, Y (X transmitted first, followed 
by Y) for all messages handled by the Transaction Network. 
X and y· represent any of the digits zero through nine. 

5.4.5.1 The first digit, X, indicates the geneiic class 
of the irregularity encountered while the second digit, 
Y, describes the specific irregularity. The irregularities 
have been classified according to the first digits, X, so 
that when multiple irregularities, X1 , ••• Xn > O, occur 
for a particular message, then X°min = min (X1 , ••• Xn) 
will be the only message status reported, it being the 
first encountered anomoly. For example, if irregularities 
(X,Y) = (1,3) and (4, 1) are encountered, then (1,-3) will 

be the message status reported. 

If status indications (X,Y) = (5,Y 1 ) and (5,Y 2 ) are 
encountered then the Y field value corresponding to the 
most severe error, will be inserted into the delivered 
message. 

5.4.5.2 Five generic classes of message status are defined~ 
Cli!§.~_Q - normally handled messages (X=0). This class is 
not reported over the dial-in interface. 

5.4.5.3 gl~§.§._1 - Irregularities encountered during message 
transmission to the Transaction Network (X=1,2). 

5.4.5.4 £la§.§._l - Irregularities encountered by the 
Transaction Network routing algorithms while attempting 
to determine the DPC (X=3). (X=4 is reserved for future 
uses of this type). 

5.4.5.5 Cl~§.§._J - Irregularities encountered by the 
TRANSACTION Network which prevented forwarding the message 
to the DPC. 
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5.4.5.6 Class_! - Irregularities encountered during 
attempted forwarding of message (X=7). (X=6 is reserved 
for future uses of this type.) (X=9 is reserved for 
future use of all classes.) 

5.4.5.7 The above classes follow sequential actions in 
transferring a message through the Transaction Network. 
An irregularity encountered in Classes 1 through 3 will 
prevent the next sequential step in the message transfer 
process and cause the message to be returned to the 
telephone. 

5.4.6 Rece2tiQn_Irr~qulariti~2-..1~la 2Lll - Class 1 Status 
subfields (X=1) indicate seeming data link protocol 
acceptance of a message, i.e., a positive ~cknowledgment 
was transmitted, with subsequent detection of an error in 
the received message which precludes it from any further 
processing for delivery through the TRANSAACTION Network 
System. 

5.4.6.1 Heagiug_12£fil~L~££Q£ - class 1 status subfields 
with (X,Y) = (1,0) indicate an error in the specified 
heading format. Such errors include no heading, required 
heading subfield missing, and incorrect heading subfield 
length. 

5.4.6.2 M~i!ill!ULI~KLLeuqthJ~~ed~g - Class 1 status 
subfields with (X,Y) = (1,1) indicate that the tariff­
specified maximum character count for the text field has 
been exceeded. 

5.4.6.3 Im2+.oeer_Use of_Characters - Class 1 status 
subfields with (X,Y) = (1,2) indicate an illegal character, 
such as a data link control character improperly inserted 
into the heading or text fields. 

5.4.6.4 Maximum IlliI.uiuJime gceeded - Class 1 status 
subfields with (X,Y) = (1,3) indicate that the message 
entry time exceeded the specified maximum duration. 

5.4.6.5 Protocol_Error - Class 1 status subfields with 
(X,Y) = (1,4) indicate an error in the data link protocol. 
For example, the status could apply to a message for which 
a positive acknowledgment has been sent but for which the 
remainder of the protocol was not successfully concluded. 

5.4.6.6 !~lid_Qalliug__N!!filbe£ - Class 1 status subfields 
with (X,Y) = (1,5) indicate the call was received on the 
wrong port. 
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5.4.6.7 ~~§§..§.i~Jggui~y_Bgt~u2mi 22 iQil - Class 1 status 
subfields with (X,Y) = (1,7) indicate the inquiry message 
has been retransmitted an excessive number of times. 

5.4.6.8 Maximl!nLBespQll§.§~it E~£ggg~g - Class 1 status 
subfields with (X,Y) = (2,0) indicate that the response 
time has been exceeded. 

5.4.7 Routing_Irr§_gularities 1£lass_ll_ - Class 2 status 
subfields (X=3) indicate a message that was successfully 
received but that cannot be routed to the DPC. 

5.4.7.1 No Such Number - Class 2 status subfields with 
(X,Y) = c1;of-Indicate-that no such called number is 

presently assigned within the Transaction Network. 

5.4.7.2 Number Changed - Class 2 status subfields with 
(X,Y) = (3,1) indicate that the called number is no longer 
assigned within the Transaction Network. The called number 
had once been assigned to a DPC and a new number has now 
been assigned to that DPC. 

5.4.7.3 !~proeer ~!~Q{_§ervi£§ - Class 2 status 
subfields with (X,Y) = (3,2) indicate an improper class­
of-service identification. For example, this status applies 
to an attempt by a data response telephone to communicate 
with a DPC which will not service dial-in telephones. 

5.4.7.4 Invalid Called Number - Class 2 status subfields 
witn (X,Y)-;-(3;1)indicate acalled number out of range. 

5.4.8 ~Qn_Exi2t§ULQUQU'.!'.s~Ll~t!LlQla§..§.2l - class 3 
status subfields (X=S) indicate that the message was not 
delivered because of an anomoly encountered in the forward 
path. 

5.4.8.1 Called Station Unavailable - Class 3 status 
subfields -with-(X;Y)~; (5, 0) -indicate the called DPC is 
not currently accepting messages. The unavailability of 
a called DPC can be caused by hardware failures in the 
forward path or by request of that DPC. For a called DPC 
with a message forwarding arrangement, receipt of this 
status indicates, in addition, that the specified alternate 
delivery point is also unavailable. 

5. 4. 8. 2 Qal!ed_§tatiQ!LQ!!gy~_Qyg~flQ~ - Class 3 status 
subfields with (X,Y) = (5,1) indicate an overf.low of the 
message queues for the called DPC within the Transaction 
Network. For a called DPC with the message-forwarding 
option, receipt of this status indicates, in addition, 
that the allowable alternate delivery point is unavailable. 
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5.4.8.3 Nei~Q~!L_Trouble - Class 3 status subfields with 
(X,Y) = (5,3) indicate that the message cannot be forwarded 

due to trouble in the Transaction Network. 

5.4.9 Forwardilli!_Irrecn!larities_1Cla§L4l - Class 4 status 
subfields (X=7) indicate an irregularity encountered in 
delivery of the message. This irregularity does not prevent 
the message from being delivered. 

5.4.9.1 DPC Reguested Disconnect - Class 4 status subfields 
with (X,Y) = (7,3) indicate that the DPC has requested a 
disconnect. 

5.4.9.2 Excessive_~esQqnse Retransmission - Class 4 status 
subfields with (X,Y) = (7,4) indicate that the response 
message has been retransmitted an excessive number of 
times. 

6.0 control_Seguences 

6.1 A control sequence shall be a short transmission 
consisting of a maximum of two characters. The dial-in 
telephone shall transmit control sequences to support all 
protocols. The Transaction Network will transmit control 
sequtnces only to support the data response protocol. 

6.2 The voice response protocol includes two control 
sequences which are transmitted by the voice response 
telephone. The control sequences are Repeat and Disconnect. 

6.2.1 The repeat control sequence hereinafte~ referred 
to as repeat consists of a two (2) TOUCH-TONE character 
sequence, 11#9 11• The voice response telephone shall transmit 
11#9" only when the customer desires a repeat of an AVA 
response message. Repeat is an acceptable control sequence 
only if it is the first character received following an 
AVA response message, otherwise, the Transaction Network 
will reject it and transmit the following error message; 

"Error. Re-enter field N" 

The "#9 11 shall be transmitted by the voice response 
telephone within the Ti and Tc timing constraints 
respectively (see paragraph 7.2.2.1-B and 7.2.2.2-A). If 
the Transaction Network receives more than one (1) repeat 
for a given AVA message it will disconnect the call after 
voicing the appropriate disconnect message. The Transaction 
Network will not repeat a disconnect message. 

6.2.2 The disconnect control sequence herein after referred 
to as Disconnect consists of a two (2) TOUCH-TONE character 
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sequence, "#*"· The voice response telephone shall transmit 
11#*" if it wishes to initiate a disconnect. The voice 
response telephone shall then request the data access 
arrangement to terminate the call. Upon rec1:iving 11#*" 
the Transaction Network will implement a disconnect at the 
Transaction Network end of the line. The voice response 
telephone should not transmit 11#*" when the AVA is voicing 
a message since the Transaction Network may not detect the 
transmission. 

6.3 The voice/KAT response protocol includes two control 
sequences which are transmitted by the voice/KAT response 
telephone. The control sequences are Repeat and Disconnect. 

6.3.1 The repeat control sequence hereinafter referred 
to as repeat consists of a two (2) TOUCH-TONE character 
sequence, 11## 11• The voice/KAT response telephone shall 
transmit 11## 11 only when the customer desires a repeat of 
an AVA response message. Repeat is an acceptable control 
sequence only if it is the first character received 
following an AVA Message. 

The 11## 11 character sequence shall he transmitted by the 
voice/KAT response telephone within the Ti and Tc timing 
constraints respectively (see paragraphs 7.3.2.1-B and 
7.3.2.2-A). If the Transaction Network receives more than 
one (1) repeat for a given AVA mP-ssage it will disconnect 
the call after voicing the appropriate disconnect message. 
The Transaction Network will not repeat a disconnect 
message. 

6.3.2 The disconnect control sequence hereinafter referred 
to as disconnect consists of a two (2) TOUCH-TONE character 
sequence, "#*"• The voice/KAT response telephone shall 
transmit 11#*" if it wishes to initiate a disconnect. The 
voice/KAT response telephone shall then request the data 
access arrangement to terminate the call. Upon receiving 
"#*" the Transaction Network will implement a disconnect 
at the Transaction Network end of the line. The voice/KAT 
response telephone shall not transmit"#*" when the AVA 
is voicing a message since the Transaction Network may not 
detect the transmission. 

6.4 The data response protocol includes the capability 
for message acknowledgment. Five control sequences are 
transmitted by the data response telephone which are the 
ACK Reply, NAK Reply, Request, End of transmission and 
Disconnect. The protocol also includes seven control 
sequences which are transmitted by the Transaction Network. 
The control sequences are the ACK Reply, NAK Reply, ACK 
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Permission Reply, NAK Permission Reply, End of Transmission, 
Enquiry and Disconnect. 

6.4.1 A reply control sequence shall be used to positively 
or negatively acknowledge receipt of a message. The 
"negative or positive acknowledgment" reply control sequence 
transmitted by the data response telephone shall consist 
of the two (2) TOUCH-TONE character sequence 11#3" or 11#4 11 

respectively. The "negative or positive acknowledgment" 
reply control sequence transmitted by the Transaction 
Network will consist of a single ASCII control character 
"NAK" or 11ACK11 respectively. 

The Transaction Network and the Data Response telephone 
shall transmit a reply control sequence upon receipt of 
an inquiry message or a response/disconnect error message 
respectively. A negative acknowledgment indicates the 
message was received with transmission errors (parity error 
and/or LRC mismatch and/or cc mismatch) or an 11ENQ" control 
character was -detected. A positive acknowledgment indicates 
that none of the above errors were detected. The 
Transaction Network will transmit a reply control sequence 
to the data response telephone upon receipt of an inquiry 
message provided no error message is waiting to be forwarded 
to the data response telephone. The Transac.tion Network 
will transmit a P-NAK control sequence in place of reply 
control sequence if an error message is waiting to be 
forwarded to the data response telephone. The data response 
telephone shall transmit a reply control sequence to the 
Transaction Network upon receipt of a response message. 
Both the Transaction Network and the data response telephone 
shall retransmit the response/error and inquiry message 
respectively upon receipt of a reply control sequence 
containing a "NAK" control character. The reply control 
sequence is hereinafter referred to as a ACK or NAK reply. 

6.4.2 The t~illilli!.tiQU.-9.Q~~l_§,~gY.§.g£~ shall be used to 
indicate the end of the data link protocol by means of 
which a singl~ inquiry, response or disconnect error message 
was transmitted. The termination control sequence 
transmitted by the data response telephone shall consist 
of a two (2) TOUCH-TONE Character sequence "#5 11• The 
termination control sequence transmitted by the Transaction 
Network system will consist of a single ASCII "EOT" control 
character (end of transmission). The data response 
telephone will transmit a termination control sequence to 
the Transaction Network when it has successfully received 
an ACK reply control sequence (either from the Transaction 
Network acknowledging receipt of the inquiry message. The 
Transaction Network will transmit two (2) termination (EOT) 
control sequences back to back to the data response 
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telephone when it has successfully received an ACK reply 
control sequence from the telephone acknowledging receipt 
of the response message. The termination control sequence 
is hereinafter referred to as a termination and is also 
referred to as a "line turn around". 

6.4.3 The Request control sequence shall be used in place 
of a termination by the data response telephone only for 
the purpose of requesting permission from the Transaction 
Network to transmit another inquiry message. The request 
control sequence transn~tted by the data response telephone 
shall consist of a two (2) TOUCH-TONE Character sequence 
11#6 11 • The request control sequence is hereinafter referred 
to as a request. 

6.4.4 The permission reply control sequence will be used 
by the Transaction Network to acknowledge receipt of a 
request from the data reponse telephone and to grant or 
withhold permission to transmit a subsequent inquiry 
message. The "permission granted" reply control sequence 
transmitted by the Transaction Network will consist of the 
two (2) ASCII control character sequence "DLE ACK". The 
"permission denied" reply control sequence transmitted by 
the Transaction Network will consist of the two (2) ASCII 
Control Character sequence "DLE NAK". The permission reply 
control sequence is hereinafter referred to as a P-ACK 
reply or a P-NAK reply. The Transaction Network will 
transmit two (2) P-ACK replies back to back to indicate 
that the request has been honored and that the data response 
telephone may transmit another inquiry message. A single 
P-NAK reply is transmitted if the request cannot be honored 
because a response or disconnect error message is waiting 
for transmission to the data response telephone. 

1'.h.@ 9s!.ts! !~§l2QU~ teJ:.~OOQU~ shalJ:. _slW_sY.§ ill.t.§:t12!.§t !.§£gi12.t 
of a P-NAK r~J..y as an indication that the current ing_yiry 
~fillg h~§ begn gis£~£:!gg QY thg Transaction Network and 
that it must turn the line around by transmitting a 
termination. 

6.4.5 An enguiu £.QfilIQJ:. ~guenQg will be transmitted 
2llil QY the Transaction Network to request a retransmission 
of the last control sequence sent by a telephone. The 
enquiry control sequence transmitted by the Transaction 
Network will consist of a single ASCII 11ENQ" control 
character. The enquiry control sequence is hereinafter 
referred to as an enquiry. 

6.4.6 A disconnect control sequence shall be transmitted 
by the data response telephone to notify the Transaction 
Network of its intention to disconnect (terminate the 
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call). The Transaction Network will normally notify the 
data response telephone of its intention to initiate a 
disconnect (terminate the call) by means of a disconnect 
control sequence unless otherwise specified by the data 
response Protocol. The disconnect control sequence 
transmitted by the data response telephone shall consist 
of the two (2) TOUCH-TON"E character sequence "#*". The 
disconnect control sequence transmitted by the Transaction 
Network will consist of the two (2) ASCII control character 
sequence "DLE,EOT11• The disconnect control sequence is 
hereinafter referred to as a disconnect. 

7.0 Error_Control Protocol 

7.1 Positive control over the call and the dial-in 
telephone shall be maintained by the specification that 
data transmissions and error control procedures are 
initiated from the Transaction Network System in accordance 
with a fixed protocol. 

7.2.1 The voice response Protocol is used with voice 
response telephones which generate only the twelve (12) 
TOUCH-TONE Characters shown in Figure 1.2. 

7.2.1.1 The Transaction Network identifies a voice response 
telephone when the inquiry message does not start with the 
11b 11 TOUCH-TONE character. 

7.2.1.2 The Transaction Network station will not transmit 
keyed answer tones (KAT) to a voice response telephone. 

7.2.1.3 No capability for acknowledgement by the 
Transaction Network or the voice response telephone exists 
in the voice response protocol. 

7. 2. 1. 4 The v.oice response telephone shall immediately 
:follow 11## 11 with a disconnect after transmitting an inquiry 
message which does not require a response. 

1.2.1.s The voice response protocol will be capable of 
handling !!ill: numQg_, .§~~ngg or £QIDf2in!!.:l:i2!1 of inquiry 
and response messages with only one exception: 

1.2.1.s.1 The voice response protocol will not support 
reception of multiple responses from the data base. 
Multiple response are defined as the reception of two 
responses that are not separated in time by the reception 
of at least one inquiry message. 



- 33 -

7.2.1.5.2 The voice response protocol will, therefore, 
support a series of n inquiries followed by a single 
response where n ~ 1. When n=1 the transaction is 
considered as the single inquiry, single response type. 
The first inquiry message of a new transaction must not 
be transmitted before receiving the response message for 
the previous transaction. 

7.2.1.6 Paragraphs 7.2.1.5.1 and 1.2.1.s.2 above are 
implemented as follows: The response timer (Tr) is 
activated by the Transaction Network only on receipt of 
"##" from the voice response telephone. If the response 
message is received before Tr times out it is accepted by 
the Transaction Network and Tr is deactivated. The 
Transaction Network will not accept a response message 
unless Tr is activated. 

7.2.1.7 The voice response protocol will not limit the 
overall number of inquiry messages accepted per call, 
however, it will initiate a disconnect at the request of 
the DPC. 

7.2.1.8 The voice response protocol will allow only one 
(the first) inquiry message per call to contain a heading. 
This implements the rule that all inquiry messages must 
be directed to only one DPC for a given call since only 
the heading contains the called number. If subsequent 
inquiry messages contain a heading field, the Transaction 
NetworK will regard such a heading as text characters and 
forward them to the DPC. 

7.2.1.9 Data or control characters will not be accepted 
by ·t.he Transaction Network while transmitting an AVA 
message. 

7.2.2 The Transaction Network will implement the voice 
response protocol with a number of timers which trigger 
various actions. 

7.2.2.1 Initiation Timer (Ti) times out@ 15 seconds. 

A - 'The Transaction Network resets and activates Ti when 
it has completed transmitting the answer tone (see 
paragraph 4.1.4). If the voice ~esponse telephone 
has completed transmission of the first character 
of the inquiry message heading before Ti times out, 
then the Transaction Network deactivates Ti and 
activates Tc and Tm. 

B - The Transaction Network resets and activates Ti when 
it has completed transmitting the response message. 
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If the voice response telephone has completed 
transmission of the first character of a subsequent 
inquiry message (without heading) or of a Repeat 
control sequence (entered correctly or incorrectly) 
before Ti times out, then the Transaction Network 
deactivates Ti and activates Tc and Tm. If the 
Repeat control Sequence was entered incorrectly, 
then is the response message can not be repeated. 
The Transaction Network will transmit the following 
error prompting message if it receives any two TOUCH­
TONE character sequence beginning with the "# 11 

character other than 11#2," 11#9," 11#0," and"#*:" 

"Error. Re-enter subfield one." 

C - If Ti times out the Transaction Network will transmit 
the appropriate disconnect error message and then 
initiate a disconnect. 

7.2.2.2 Intercharacter Timer (Tc) - times out@ 13 seconds. 

A - The Transaction Network initially resets and activates 
Tc when it has received the first character of an 
inquiry message or a control sequence. If the voice 
response telephone has completed transmission of the 
next character before Tc times out then the 
Transaction Network resets and reactivates Tc to 
time the arrival of the next character. 

B - If Tc times out the Transaction Network will transmit 
the appropriate disconnect error message and initiates 
a disconnect. 

7.2.2.3 Message Time (Tm) - times out w 2 minutes. 

A - The Transaction Network resets and activates Tm when 
it has received the first character of an inquiry 
message or a control sequence or any character (even 
if accidental) received after 11 ## 11 of the preceding 
inquiry message. If the voice response telephone 
completes transmission of the inquiry message ( 11## 11 

received) before Tm times out the Transaction Network 
deactivates Tm. 

B - If Tm times out the Transaction Network will transmit 
the appropriate disconnect error message and then 
initiate a disconnect. · 

7.2.2.4 Response Timer (Tr) - times out@ 20 seconds. 
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A - The Transaction Network resets and activates Tr only 
when it has received 11## 11 (ETX) of an inquiry message. 
If a response is received from the DPC before Tr 
times out the Transaction Network deactivates Tr. 

B - If Tr times out and Tm is deactivated (subsequent 
inquiry message not started), the Transaction Network 
will transmit the appropriate disconnect error message 
and initiates a disconnect. If Tr times out but 
Tm is activated (subsequent inquiry message started) 
the call is maintained, however, the Transaction 
Network will not accept a response message from the 
DPC until the end of the subsequent inquiry message. 
If both Tr and Tm are activated any response message 
from the DPC will be accepted by the Transaction 
Network and transmitted immediately to the voice 
response telephone interrupting any current inquiry 
message. 

7.3 Voice/KAT Res122nse Protocol 

7.3.1 The voice/KAT response protocol is used with 
voice/KAT response telephones which generate the sixteen 
(16) TOUCH TONE characters shown in Table 1.3. 

7.3.1.1 The Transaction Network identifies a voice/KAT 
response telephone by the presence of a 11b 11 character as 
the first received character. 

7.3.1.2 The voice/KAT response protocol will be capable 
of nandling aUY, number, seqyfillce or combination of inquiry 
and response messages with only one exception: 

7.3.1.2.1 The voice/KAT response protocl will not support 
reception of multiple responses from the DPC. Multiple 
responses are defined as the reception of two responses 
that are not separated in time by the reception of at least 
one inquiry message. 

7.3.1.2.2 The voice/KAT response protocol will, therefore, 
support a series of n inquiries followed by a single 
response where n ~ 1. When n=1 the transaction is 
considered as the single inquiry, single response type. 
The first inquiry message of a new transaction must not 
be transmitted before receiving the response message for 
the previous transaction. 

7.3.1.3 Paragraphs 7.3.1.2.1 and 7.3.1.2.2 above are 
implemented as follows: The response timer (Tr) is activated 
by the Transaction Network Qnly on receipt of 11## 11 from 
the voice/KAT re$ponse telephone. If the response message 
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is received before Tr times out it is accepted by the 
Transaction Network and Tr is deactivated. The Transaction 
Network will not accept a response message unless Tr is 
activated. 

7.3.1.4 The voice/KAT response protocol will not limit 
the overall number of inquiry messages accepted per call, 
however, it will initiate a disconnect at the request of 
the DPC. 

7.3.1.5 The voice/KAT response protocol will allow only 
one (the first) inquiry message per call to contain a 
heading. This implements the rule that all inquiry messages 
must be directed to only one DPC for a given call since 
only the heading contains the called number. If subsequent 
inquiry messages contain a heading field, the Transaction 
Network will regard the heading as text characters and 
forward them to the DPC. 

7.3.1.6 Data or control characters will not be accepted 
by the Transaction Network while transmitting an AVA 
message. 

7.3.1.7 No capability for acknowledgement by the 
Transaction Network or the voice/KAT response telephone 
exists in the Protocol with the exception of "Off Hook" 
and tne "a" and "b" echoes. 

7.3.2 The Transaction Network will implement the voice/KAT 
response protocol with a nwnber of timers which trigger 
various actions. 

7.3.2.1 Initiation Timer (Ti) - times out@ 15 seconds. 

A - The Transaction Network activates Ti when it has 
completed transmitting the answer tone (see paragraph 
4.1.4). If the voice/KAT response telephone has 
completed transmission of the first character of the 
inquiry message heading before Ti times out, then 
the Transaction Network deactivates Ti and activates 
Tc and Tm. 

B - The Transaction Network activates Ti when it has 
completed transmitting the response message. If the 
voice/KAT response telephone has completed 
transmission of the first character of a subsequent 
inquiry message (without heading) or of a Repeat 
control Sequence before Ti times out, then the 
Transaction Network deactivate3 Ti and activates Tc 
and Tm. 
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C - If Ti times out the Transaction Network will transmit 
the appropriate disconnect error message and then 
initiate a disconnect. 

7.3.2.2 Intercharacter Time (Tc) - times out@ 13 seconds. 

A - The Transaction Network initially resets and activates 
Tc when it has received the first character of an 
inquiry message or a control sequence. If the 
voice/KAT Response telephone has completed 
transmission of the next character before Tc times 
out then the Transaction Network resets and 
reactivates Tc to time the arrival of the next 
character. 

B - If Tc times out the Transaction Network will transmit 
the appropriate disconnect error message (see 
paragraph and then initiate a disconnect. 

7.3.2.3 Message Timer (Tm) - times out w 2 minutes. 

A - The Transaction Network resets and activates Tm when 
it has received the first character of an inquiry 
message or a control sequence. If the voice/KAT 
response telephone completes transmission of the 
inquiry message (11 # #11 0 LRC11 and 11CC11 received) before 
Tm times out the Transaction Network deactivates Tm. 

B - If Tm times out the Transaction Network will transmit 
the appropriate disconnect error message and then 
initiate a disconnect. 

7.3.2.4 Response Timer (Tr) - times out@ 20 seconds. 

A - 'I'he Transaction Network resets and activates Tr only 
when it has received an inquiry message. If a 
response is received from the DPC before Tr times 
out the Transaction Network deactivates Tr. 

B - If Tr times out and Tm is deactivated (subsequent 
inquiry message not started), the Transaction Network 
will transmit the appropriate disconnect error message 
and then initiate a disconnect. If Tr times out but 
Tm is then activated (subsequent inquiry message 
started) the call is maintained, however, the 
Transaction Network will not accept a response message 
from the DPC until the end of the subsequent inquiry 
message. If both Tr and Tm are activated any response 
message from the DPC will be accepted by the 
Transaction Network and transmitted to the voice/KAT 
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response telephone after 11 ##", "LRC" and "CC" are 
received for the current inquiry message. 

7.3.3.5 Automatic Timer (Ta) times out at 2 seconds. 

A - The Transaction Network resets and turns on Ta when 
at the end of the 1.5 or 3.0 second KAT which it 
transmitt~d to the voice/KAT response telephone. 
The voice/KAT response telephone must respond to 
this KAT with an "a" or "b" Echo respectively 
(transmits an "a" or 11b 11 TOUCH-TONE character). If 
an 11a 11 or 11b 11 Echo is received from the voice/KAT 
responses telephone before Ta times out, the 
Transaction Network deactivates Ta. 

B - If Ta times out the Transaction Network will transmit 
the appropriate disconnect error message and then 
initiate a disconnect. The Transaction Network will 
also inform the DPC that the response was 
undeliverable. 

7.3.3.6 "Off Hook" Timer (Toh) times out at 10 seconds. 

A - The Transaction Network resets and activates Toh when 
it receives a 11b 11 Echo from the voice/KAT response 
telephone. The voice/KAT response telephone shall 
follow with an "off hook" signal which consists of 
the two (2) TOUCH-TONE character sequence ("##") 
after the "off hook" occurs. If an "off hook" signal 
is received from the voice/KAT response telephone 
before Ta times out the Transaction Network 
deactivates Ta off. 

B - If Ta times out the Transaction Network will transmit 
the appropriate disconnect error message and then 
initiate a disconnect. The Transaction Network will 
also inform the DPC that the response was 
undeliverable. 
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7.4 Data Re~2onse Protocol 

7.4.1 The data response protocol is used with data response 
telephones equipped with a receiver capable of accepting 
a FSK signal as defined in subsection 3.4. The data 
response telephone is also capable of generating the sixteen 
(16) TOUCH-TONE characters shown in Table 1.4. 

7.4.1.1 The Transaction Network recognizes a telephone 
of this type by means of the telephone type Subfield as 
shown in Table 2.1. 

7.4.1.2 The Transaction Network will not transmit keyed 
answer tones (KAT) to the data response telephone. 

7.4.1.3 Positive control over the dial-in interface and 
t.he data response telephone shall be maintained by the 
specification that data transmissions and error control 
procedures are initiated from the Transaction Network in 
accordance with a fixed protocol. 

7.4.2 Data Transmission 

Simultaneous transmission over the half-duplex local loop 
is prevented by specifying that all transmissions from the 
data response telephone shall follow commands, either 
messages or control sequences, issued from the Transaction 
Network. Once a call has been established these commands 
shall implement the data link protocol by providing for 
the following normal sequence of transmissions: message 
transfer with appropriate acknowledgment and termination 
procedures. Unauthorized transmissions from the data 
response telephone shall cause the data link protocol to 
abort. 

Error control is basically maintained through the 
transmission of positive or negative acknowledgments to 
the transfer of messages. Error recovery shall be achieved 
by retransmission of garbled transmissions. An inquiry 
and response message retry count and a control sequence 
retry count will be maintained by the Transaction Network 
and shall be considered disjoint. 

7.4.3.1 The Transaction Network will maintain all. timeouts 
specified in paragraph 7.4.4 with respect to protocol 
errors. The data response telephone shall remaih 
responsible for implementation of the data link protocol, 
irrespective of any time-out considerations, until the 
receipt of a termination from the Transaction Network. 
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7.4.3.2 A maximum of three retransmissions shall be allowed 
per garbled transmission. 

7.4.3.3 Messages which cannot be delivered to the data 
response telephone due to unrecoverable failure of the 
protocol will be returned to the originator as undelivered 
messages. In all cases of unrecoverable protocol failure, 
the Transaction Network will institute diagnostic and 
maintenance procedures. 

7.4.4 The data response protocol will be capable of 
handling any nwnber, Sfil!Uence or combination of inquiry 
and response messages with only one exception: 

7.4.4.1 The data response protocol will not support 
reception of multiple responses from the data base. 
Multiple responses are defined as the reception of two 
responses that are not seperated in time by the reception 
of at least one inquiry message. 

7.4.4.2 The data response protocol will, therefore, support 
a series of n inquiries followed by a single response where 
n ~ 1. When n=1 the transaction is considered as the 
single inquiry, single response type. The first inquiry 
message of a new transaction must not be transmitted before 
receiving the response message for the previous transaction. 

7.4.4.3 Paragraphs 7.4.4.1 and 7.4.4.2 above are 
implemented as follows: The response timer (Tr) is 
activated by the Transaction Ne-cwork only upon receipt of 
EOT from the data response telephone. If a response message 
is received before Tr times out it is accepted by the 
Transaction Network and Tr is deactivated. The Transaction 
Network will not accept a response message unless Tr is 
activated. 

7.4.4.4 The data response protocol will not limit the 
overall number of inquiry messages accepted per call, 
however, it will initiate a disconnect at the request of 
the DPC. 

7.4.4.5 The data response protocol will allow only one 
(the first) inquiry message per call to contain a heading. 
This implements the rule that all inquiry messages must 
be directed to only one DPC for a given call since only 
the heading contains the called number. 

7.4.4.6 The receipt of an "ENQ" character in a returned 
inquiry (disconnect error) or response message (after SOH 
with heading or STX without heading but before ETX) is 
defined as a premature termination. 
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7.4.4.7 The receipt of the two (2) TOUCH-TONE character 
sequence, "Id" in an inquiry message is defined as a 
premature termination. 

7.4.5 The Transaction Network will implement the data 
response protocol with a number of timers which trigger 
various actions. 

7.ij.5.1 Initiation Timer (Ti) - times out@ 15 seconds. 

A - The Transaction Network activates Ti when it has 
completed transmitting the answer tone (see paragraph 
4.1.4). If the data response telephone has completed 
transmission of the first character of the inquiry 
message heading before Ti times out, then the 
Transaction Network deactivates Ti and activates Tc 
and Tm. 

B - The Transaction Network activates Ti when it has 
completed transmitting the response message. If the 
data response telephone has completed transmission 
of the first character of a subsequent inquiry message 
(without heading) before Ti times out, then the 
Transaction Networ.k deactivates Ti and activates Tc 
and Tm. 

C - If Ti times out the Transaction Network will transmit 
the a.ppropriate disconnect error message and then 
initiate a disconnect. 

7.4.5.2 Intercharacter Timer (Tc) - times out@ 13 seconds. 

A - The Transaction Network initially resets and activates 
Tc when it has received the first character of an 
inquiry message or a control sequence. If the Data 
Response telephone has completed transmission of the 
next character before Tc times out then the 
Transaction Network resets and reactivates Tc to 
time the arrival of the next character. 

B - If Tc times out the Transaction Network will transmit 
the appropriate disconnect error message and then 
initiate a disconnect. 

7.4.5.3 Message Timer (Tm) - times out@ 2 minutes. 

A - The Transaction Network resets and activates Tm when 
it has received the first character of an inquiry 
message or a control sequence. If the data response 
telephone completes transmission of the inquiry 
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message before Tm times out, the Transaction Network 
deactivates Tm. 

B - If Tr times out and Tm is deactivated (subsequent 
inquiry message is not started), the Transaction 
Network will transmit the appropriate disconnect 
error message and then initiate a disconnect. If 
Tr times out but Tm is activat,ed (subsequent inquiry 
message is started), the call is maintained, however, 
the Transaction Network will not accept a response 
message from the DPC until the end of the subsequent 
inquiry message. If both Tr and Tm are activated, 
any response message from the DPC will be accepted 
by the Transaction Network and transmitted to the 
data response telephone after transmission of the 
current inquiry message. 

7.4.5.4 Response ·Timer (Tr) - times out w 20 seconds. 

A - The Transaction Network resets and activates Tr only 
when it has received a termination ("#5") or a request 
( 11#6 11) Control sequence. If a response is received 
from the data base before Tr times out, the 
Transaction Network deactivates Tr. 

B - If Tr times out, the Transaction Network will transmit 
the appropriate disconnect error message and initiates 
a disconnect. 

7.q.S.5 Automatic Timer (Ta) times out ii> 2 seconds 

A - The Transaction Network resets and activates Tu each 
time it has completed an action which requires an 
answering control s~quence or a retransmission of 
the inquiry message from the data response telephone. 
If a control sequence or the start of header delimiter 
("b") start of text delimiter· ("b9") of the 

retransmitted inquiry message is received from the 
data response telephone before Ta times out, the 
Transaction Network deactivates Ta. 

B - If Ta times out, the Transaction Network will repeat 
the action which required the answering control 
sequence or retransmission of the inquiry message. 

7.4.6 The protocol associated with the normal transmission 
of an inquiry message is as follows: 

7.4.6.1 Upon receiving two (2) P-ACK replies or an answer 
tone or following the end of a response message, the data 
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response telephone shall transmit the inquiry message to 
the Transaction NetworK within the timing constraints 
specified in paragraph 7.4.5.1. 

7.4.6.2 Upon receiving the inquiry message without 
detecting a transmission error or a 11#d" TOUCH-TONE 
character sequence (premature termination), the Transaction 
Network will transmit an ACK reply to the data response 
telephone. 

7.4.6.3 Upon receiving the reply, the data response 
telephone shall transmit a terminatio~ to the Transaction 
Network within the timing constraints specified in paragraph 
7.4.5.5 provided it has no further inquiry messages to 
transmit and will await a response message. 

7.4.6.4 Upon receiving the termination, the Transaction 
Network will forward the inquiry message to the DPC and 
activate Tr. 

7.4.6.5 If upon receiving the ACK reply the data response 
telephone has a subsequent inquiry message to transmit, 
it ahall transmit a request within the timing constraints 
specified in paragraph 7.4.5.5. 

7.4.6.6 Upon receiving the request the Transaction Network 
will transmit two (2) P-ACK replies (back to back) to the 
data response telephone provided it has no response or 
error message waiting to be transmitted to the data response 
telephone. 

7.4.6.7 Upon receiving the two P-ACK replies the data 
response telephone shall proceed as outlined in 7.4.6.1 
above. 

7.4.6.8 If upon receiving the ACK reply the data response 
telephone has no further inquiry message to transmit and 
is not expecting a response message from the Transaction 
Network, it shall transmit a request. If the Transaction 
Network transmits two (2) P-ACK replies (back to back), 
~he data response telephone then transmits a disconnect. 

7.4.7 The protocol associated with an abnormal transmission 
of the inquiry message and/or related control sequences 
is as follows: 

7.4.7.1 Premature Termination by the data response 
telephone - The Transaction Network receives an inquiry 
message with a transmission error and/or which includes 
a 11#d" TOUCH-TONE cha.racter sequence (premature 
termination). The Transaction Network will transmit a 



- 44 -

negdtive acknowledgment (NAK reply) to the data response 
telephone provided it does not have an error message waiting 
to be forwarded to the telephone. The data response 
telephone will retransmit the inquiry message within the 
timing constraint of paragraph 7.4.5.5. If the Transaction 
Network has an error message waiting to be forwarded it 
will transmit a P-NAK reply to the data response telephone. 
The data response telephone shall respond with a termination 
within the timing constraints of paragraph 7.4.5.5. The 
Transaction Network will then transmit the error message 
and initiate a disconnect. 

7.4.7.2 The end of text delimiter is not detected by the 
Transaction Network - The Transaction Network receives an 
inquiry message with the"##" character sequence either 
garbled or deleted (the Transaction Network does not 
recognize the end of an inquiry message). The Transaction 
Network will continue to look for characters and will 
subsequently timeout (Tc or Tm timeout). The data response 
telephone may protect itself against this error condition 
by means of a premature termination. If the data response 
telephone fails to receive an ACK, NAK P-ACK or P-NAK 
within the 'ra interval after completing transmission of 
the inquiry message, it transmits an "#d 11 TOUCH-TONE 
character sequence. Upon receiving a NAK reply from the 
Transaction Network, the data response telephone shall 
retransmit the inquiry message within the timing constraints 
outlined in paragraph 7.4.5.5. 

7.4.7.3 Ti, Tc or Tm Timeout - The Transaction Network 
detects a Ti, Tc or Tm time out during transmission of an 
inquiry message by the data. response telephone. The 
Transaction Network will transmit a P-NAK reply immediately 
upon detection of any of the above timeouts. The data 
response telephone shall transmit a termination within the 
timing constraints of paragraph 7.4.5.5 provided it detects 
the reply. The Transaction Network will retransmit P-NAK 
if and when Ta times out. A total of three (3) P-NAK 
replies will be transmitted and if a termination is not 
received from the data response telephone, the Transaction 
Network will initiate a disconnect. 

7.4.7.4 P-ACK not detected by the data response telephone 
- The data response telephone transmits a request to 
transmit a subsequent inquiry message. The Transaction 
Network responds by transmitting two (2) P-ACK replies 
(back to back). The replies are garbled (unrecognizable) 
or lost due to transmission errors. The data response 
telephone failing to receive the arrival (P-ACK) cannot 
transmit the inquiry message and eventually Ta times out. 
The Transaction Network will. transmit a P-NAK reply. The 
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data response telephone shall respond to the P-NAK reply 
with a line turnaround (EOT-Termination) within the timing 
constraints specified in paragraph 7.4.5.5. The Transaction 
Network will then transmit an error message which will be 
acknowledged by the data response telephone (ACK or NAK 
reply) within the timing constraints specified in paragraph 
7.4.5.5. The Transaction Network upon receiving the reply 
will transmit two (2) terminations back to back and then 
initiates a disconnect (but does not transmit a disconnect 
control sequence). 

7.4 The protocol associated with the normal transmission 
of a response message is as follows: 

7.4.1 Upon receiving a response message from the DPC the 
Transaction Network will check it for format and parity 
errors. When it has ascertained its validity, the 
Transaction Network will transmit the response message as 
soon as any current inquiry message transmission is 
completed (data response protocol satisfied). 

7.4.2 Upon receiving the response message without detecting 
a transmission or format error or a premature termination, 
the data response telephone shall transmit a positive 
acknowledgment (ACK reply) to the Transaction NetworK 
witnin the timing constraints specified in paragraph 
7.4.5.5. 

7.4.3 Upon receiving the reply the Transaction Network 
will transmit a two (2) EOT Terminations back to back to 
the data response telephone. 

7.4.4 Upon receiving a termination from the Transaction 
Network (see paragraph 7.4.3 above) the data response 
telephone shall transmit a disconnect if it has no 
subsequent inquiry message to transmit and then requests 
the Data Access Arrangement to terminate the call. 

7.4.9 When the Transaction Network transmits an ACK reply 
ta the data response telephone, it expects in return a 
termination or a request. If a recognizable termination 
or request is not received before Ta times out (control 
sequence was garbled or deleted) the Transaction Network 
will re-transmit the ACK reply. The Transaction Network 
will follow the above procedure three (3) times before 
transmitting a disconnect. A disconnect error message is 
not transmitted before the disconnect is implemented. 

7.4.10 When the Transaction Network transmits a P-NAK 
reply to the data response telephone, it expects in return 
a termination. If a recognizable termination is not 
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received before Ta times out (control sequence was garbled 
or deleted) the Transaction Network will re-transmit the 
P-NAK reply. The Transaction Network will follow the above 
procedure three (3) times before transmitting a disconnect. 
A disconnect error message is not transmitted before the 
disconnect is implemented. 

When the Transaction Network transmits a response message 
to the data response telephone, it expects in return an 
ACK or NAK reply. If a recognizable reply is not received 
before Ta times out (control sequence was garbled or 
deleted), the Transaction Network will transmit an ENQ 
control sequence. The data response telephone shall 
retransmit the last control sequence it transmitted. The 
Transaction Network will follow the above procedure three 
(3) times before transmitting a disconnect. A disconnect 
error message is not transmitted before the disconnect is 
implemented. 

7.4.11 The Transaction Network will maintain two counters 
for protocol error control. One counter indicates the 
number of times a response or inquiry message has been 
retransmitted by the Transaction Network or the data 
response telephone respectively. The counter is reset 
when a positive acknowledgment (ACK) is received. It is 
also reset if the count reaches three (3) at which time 
Transaction Network initiates a disconnect. The second 
counter indicates the number of times a particular control 
sequence (ENQ, NAK, ACK or P-NAK) has been retransmitted 
by the Transaction Network. This counter is reset when 
the desired control sequence is received from the data 
response telephone, upon the initiation of a inquiry or 
response message transfer or if the count reaches three 
(3) the latter resulting in a disconnect initiated by the 
Transaction Network. 
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!BAN§ACTIO~~TWORK_SY§Ifil!=Iill!QH-TQNLQHAR~QT~E-TQ ASQII 
CHAR~Q~E_QQNY~SION 

TABLE 1.1 

TEXT_TOUCH-TONE_QHARACTER TRANSMITTED BY_THE_DIAL-IN TERMINA~ 

0 
1 
2 
3 
4 
5 
6 
1 
8 
9 
#tt 
attt 
* 
bttt 
cttt 
dttt 

i_QYI~_EM.QQ~CY 
PAIJlli_iHz)_TRANSMITTED 

941/1336 
697/1209 
697/1336 
697/1477 
770/1209 
770/1336 
770/1477 
852/1209 
852/1336 
852/1477 
941/1477 
697/1633 
941/1209 
770/1633 
852/1633 
941/1633 

~QQ!.YAL~NT 
i1INARX 

REPRESENTATION± 
23/22/21/20 
0 0 0 0 
0 0 O 1 
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 
O 1 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 1 
1 0 1 0 
1 0 1 1 
1 1 0 0 
1 1 0 1 
1 1 1 1 
1 1 1 1 

TRANSACTION 
!':Itik{QE!i 

SYSTEM~TRANSLATES 
TO ASCII_CHARACTER 

(HEXADECIMAL) 
0 ( 30) 
1 ( 31) 
2 (32) 
3 (33) 
4 (34) 
5 (3 5) 
6 ( 3 6) 
7 (37) 
8 (38) 
9 ( 39) 
: (3A) 

(3B) 
< (3C) 
= (3D) 
> (3E) 
? (3F) 

t used to generate the 11LRC11 character and the heading field­
dial-in telephone type subfield. 

tt must be entered as the two (2) TOUCH-TONE character 
sequence 11#1 11• The Transaction Network strips 
the "1 11 character and translates to an ASCII 11 : 11• 

ttt not generated by the voice response telephone. 



IQQQ!i::.!ill:rn 
QHARACI];B 
§]i:QUENQ; 

#0 
#0 
## 
#2 

TABLE 1.2 

start of text STX 
subfield Separator (in text) = 
End of text ETX 
Erase DEL 

Disconnect 
Repeat 

1 2 3 
4 5 6 
7 8 9 
* 0 # 



b 
b 
b9 
b8 
## 

QQNTROL_Qfil1~CT~TRA-li§~il~IL~X 
!HLYQ!gzKA!_~QN§L!fil!EfliQNE 

TABLE 1.3 

Start of heading 
subfield separator 
Start of text 
group Separator 
End of text 

CONTROL_SEQUENCES 

Disconnect 
Repeat, Off Hook 
Green Tone echo 
Yellow tone echo 

SOH 
(in text) = 

STX 
GS 
ETX 

TOQ£!ITONLQ!L~C Tfil3 
B~TOIRE 

1 2 3 a 
4 5 6 b 
7 8 9 C 

* 0 # d 



b 
b 
b9 
b8 
## 
#d 

#3 

#4 

#5 

TABLE 1. 4 

TRANSLATED_TO 
t:§£11 

Cllt:Bt:fTEE 

SOB start of heading 
Subfield separator 
start of text 
Group Separator 

(in text) = 

End of text 
Premature Termination 

Negative acknowledgment 
(transmission error) 

Positive acknowledgment 
(no transmission error) 

End of transmission (line 
turn around) 

Request to transmit 
multiple inquiries 

Disconnect 

IQUCHTQliE_QH~EA..£I~E 
S~~BIQIR~ 

1 2 3 a 
4 5 6 b 
7 8 9 C 

* 0 # d 

STX 
GS 
ETX 



!2IAL:.It:LTE~~~QliL'.J:IlL§UBFIEL.!2 

TABLE 2.1 

2ng_~-~~g_TO!!Qli:,IQliLCh~~~~~-of_fil!_!lli!Yk£LM~§.§ggg 
Jfor VOICE/KAT_RESPONSE AND DATA RESPONSE TELEPHONES onlyt 

IQY£!IT2li~ ~QQJ.V~1j;tl1: 
£~~£1:§B fil!'ffiBLB~PRE§~fil~IJ;;Q.!':! 

l3/lZ/ll/l0 
0 0 0 0 0 

1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 

Bit 0 (20) of Character 1 t 
Bit 1 (2') of Character 1 t 
Bit 2 (22) of Character 1 t 
Bit 3 (23) of Character 1 t 

bit 0 (2 0) of Character 2 t 
bit 1 (2') of Character 2 t 
bit 2 (22) of Character 2 0 = Voice Response 1 = FSK Response 
bit 3 (23) of Character 2 t 

t not interrogated by the Transaction Network 



EBIQEITI_§, 
(highest 

E!".iQ.rity)_ 

BQUTlli§ 
ERROR§ 

(1) No such 
number 

(2) Number 
changed 

(3) Improper 
Class of 
service 

(4) Involved 
Called 
Number 

NQNE~!.§TI!:J@ 
lQfil'lARD _illtl 
(5) Called 

station 
unavailable 

(6) Called 
station 
queue over­
flow 

(7) Network 
trouble 

I!MEQYI.§ 

( 1-) Maximum 
Inquiry 
time 
exceeded 

(2) DPC re­
quests dis­
connect 

BE~1QN 
~BBQE.§ 

( 1) Heading 
error 

( 2) Maximum text 
length 
exceeded 

(3) Improper use 
of 
characters 

(4) Response 
Timeout {Tr) 

(5) Excessive 
repeats 

(6) Excessive 
errors in 
entering 
subfields 

NOTE - The first error detected by the Transaction Network 
within a particular class of error will be the error representing 
that class. Any further errors detected by the Transaction Network 
within that class will be ignored. 



fBIQE!TY_.§. 
(highest 
12!:iOf.illl 

,EOUT!tl2 
filIBQRS 

(1) No such 
number 

(2) · Number 
changed 

(3) Improper 
class of 
service 

(4) Invalid 
called number 

tlQ~XIST!tl2 
FORWARA2_g~'.r!i 
(5) Called 

station 
unavailable 

(6) Called 
station queue 
overflow 

(7) Network 
trouble 

(1) Maximum 
inquiry 
time 
exceeded 

(2) DPC re­
quests 
dis­
connects 

~§~§.§IQtl 
~RRORS 

( 1) LRC Mis-
match 

(2) Character 
Count 
mismatch 

!g;~1Qtl 
~EEQE§ 

( 1) Heading 
format 
error 

( 2) Maximum 
text 
length 
exceeded 

(3) Improper use 
of 
characters 

(4) Response 
Timeout (Tr) 

(5) Excessive 
repeats 

(6) Echo time-
out (Ta) 

(7) "Off Hook" 
Timeout 
(Toh) 

NOTE - The first error detected by the Transaction Network within a 
particular class of error will be the error representing that class. 
Any further errors detected by the Transaction Network within 
that class will be ignored. 



1:t:!2L E 2 .!.!! 
DATA RESPONSE_PROTOCOL_ERROR HIERARCHY 

!:BIQBITY_~ 
(highest 
i&iori£;YL 

(1) No such 
number 

(2) Nwnber 
cnanged 

(3) Improper 
Class of 
service 

(4) Invalid 
called number 

tlQ~&liS TI!:!§ 
t:Qfil! AR&Lft:I!! 
(5) Called 

s"C.ation 
unavailable 

(6) Called 
station 
queue 
overflow 

(7) Network 
trouble 

( 1) Maximum 
Inquiry 
time 
exceeded 

(2) DPC 
requests 
disconnect 

PRIORITY_3 

RECEPTION 
i:;RRQB§ 

( 1) Heading 
format 
error 

(2) Maximum 
test length 
exceeded 

(3) Improper 
use of 
characters 

(4) Response 
Timeout 
(Tr) 

(5) Excessive message 
retransmission 
(counter 
exceeded max 
value) 

NOTE - The first error detected by the Transaction Network within 
a particular class of error will be the error representing that 
class. Any further errors detected by the Transaction Network 
within that class will be ignored. 
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