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DISCLAIMER

Bdl Canada reserves the right to modify the interface described in this document for any reason
including, but not limited to, ensuring that it conforms with standards promulgated by various
agencies from time to time, utilization of advances in the State of the technicd arts, or the reflection
of changes in the design of any equipment, techniques or procedures described or referred to
herein.

BELL CANADA SHALL NOT BE LIABLE FOR ANY DAMAGES OR INJURIES
INCURRED BY ANY LEGAL PERSON OR PERSONS, INCLUDING BUT NOT
LIMITED TO CORPORATIONS, ARISING DIRECTLY OR INDIRECTLY FROM A
TERMINAL DESIGN INCOMPATIBILITY WITH THE NETWORK, OR ANY CAUSE
WHATSOEVER.

Readers are specidly advised that the technica requirements contained herein may change.
If further information is required, please contact:

BELL CANADA
Director - Interface Standards Research

Suite 640

160 Elgin Street

Ottawa, Ontario

K1G 34

In Canada: 1-877-77-TELCO (83526)
Worldwide: 613-781-7393

Fax: 613-781-1658

E-mail: disclosure@bdll.cdn-telco.com
Web-site: bell.cdn-telco.com
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This April 1994 issue of the document BID-0001 describes the protocol which is used by
Bell Canada. Namely, the Multiple M essage Format is discussed herein.

1.0

MULTIPLE MESSAGE FORMAT -

CALL MANAGEMENT SERVICE (CMYS)
(The Multiple Message Format isused on DM S™) Switches)

SERVICE DESCRIPTION

The introduction of Call Management Service (CMS) marks the beginning of a new
phase in the evolution of telephone service. The features available through CM S give
subscribers more control over incoming cdls by identifying the cdling line (Cdl Display).
This service may adso make it more convenient to return cdls (Cdl Return). The CM S
sarvice dlows individual subscribers to initiate a trace of cdls without the need of an
operator's involvement (Cal Trace) and to reject cals from selected numbers (Call Screen).
A subscriber activates Call Return, Call Trace and Call Screen features in the local switch
by diding an assgned number. The Cdl Display fegture is a function of the Termind-to-
Network interface and does not require activation.

The DMS switch retains the originating and terminating station number of the last cdl. The
retention of more than one caling and one caled number, if desired by the termina design,
could be made a function of the CM S termind. For detals concerning switch resident
CM Sfeatures see Appendix - Page 16.

To provide the Cdl Display capability the network transmits the following types of
informetion to the cdled termind:

» Thetime and date of the incoming cal.
* Theactud number to be dided to return acdl.
* Anindicator of incoming toll cals.

* Anindicator that ggnifies thet the cdling line is not identified. This typicdly means that
the originating termind is located outside of the caled termind CM S serving area.
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The network aso provides the capability for an individua user to test the integrity of the
subscriber's loop.

These capabilities are initialy targeted to resdentiad and single line business customers.

» The sarvices are available in Ottawa/Hull and Quebec City Metropolitan areas since the
first haf of 1990.

» TheMontred and Toronto Metropolitan areas are serviced by CM S since 1991.

» Other areas with higher densty of population are serviced since the year 1992 and
beyond.

Initidly, about sixty percent of the linesin each area could be served by CM S, The rating
gructure filed with the CRTC on November 7, 1989 provides customers with the ability to
subscribe to one or more CM Sfeatures for aflat monthly fee.
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2.0

FEATURE DESCRIPTION

The CM S interface provides the capability to transmit data from a DMS switch in a locd
serving office to an associated CM S termind. It utilizes the voice path of a regular loop-
gart telephone line when the subscriber's termind isin the ON-HOOK state. The received
data may be used by the termina for generic applications, such as:

1) Digplay of dataitems sent, eg.:

Time and Date:

Thetime and date of the incoming call (military formet); see 5.3, page 10.

Didable Directory Number:

The number that the caled subscriber can did to return a call to the caling party;
see 5.3b, page 11.

Long Digtance:
Indicates acdl to which long distance charges apply; see 5.3c, page 12.

Out-of -Area:

Indicates that the caling number has not been obtained from a customer served by
an older technology switch, see 5.3d, page 13.

2) Storage, retrieval and management of the data

Thedormant CM S termind is activated by detection of the first complete or partid ringing
sgnd. The one time data transmission is executed before the arrival of the second burst of
20 Hz ringing voltage while the CM S termind is in the ON-HOOK dstate. If the terminal
goes OFF-HOOK before the trandfer of data is complete, the data transmission will be
interrupted and terminated.

This terminal can be configured either as a stand-alone termind or as the front end of
communications processing equipmen.
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3.0

31

PHYSCAL CHARACTERISTICS OF THE TERMINAL-TO-NETWORK

INTERFACE

Data Interface

Parameters

Link Type
Transmisson Scheme
Logicd 1 (Mark)
Logica 0 (Space)
Transmisson Rate
Application of Data
Bit Error Rate

Phase Continuity

Transmisson Levd

Bit Duration

amplex, two wire

andog, phase-coherent frequency shift keying

1200+ 12 Hz

2200 + 22 Hz

1200 hits per second

serid, binary, asynchronous

lessthan 1 out of every 100,000 bits at the switch interface
maintained from initid service to end of message

-13.5+ 1 dBm at the switch point of data gpplication into a
resgtive load of 900 ohms. The loop loss is typicaly less

than 10 dB.

833 £ 50 psec (start and stop bits have same duration as a
standard bit)

The requirements lisged above are satisfied by a 202 type of modem transmission
(Reference 13.4). The 900 1/2 load resistance vaue is a reference vaue, the actua
resstance of the termind may vary. The received level may be affected by the terminating
impedance. That mug, therefore, be congdered in the design of the termind. The termindl
design shdl adhere to requirements stated in Reference 13.3.
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3.2

Timing Information

This section discusses the timing and tolerance requirements for the interface.  These
requirements apply only when the termind is in the ON-HOOK sate and the transmisson
path has been established from the switch to the termindl.

The timing requirements are summarized in Figure 1.

Data trangmisson is interspersed with power ringing, i.e, the CMS message will be
transmitted during the slent interva between the first and second power ringing Sgnas.

The guard time before the transmisson commences permits the line to atain its quiescent
date after the end of the power ring. It dso assgsthe termind to resolve that the silenceis
not due to a break in the ringing (such as coded ringing patterns used in Ident-A-Cdll [Teen
Searvice], but isapart of the sllent interval between ringing cycles [see Figure 1]).

After this delay, data transmission begins. The message is preceded by a channd saizure
and amark (logicd 1). The channd seizure Sgnd provides a detectable enabling function to
thetermind. It conssts of 30 continuous bytes of 01010101 (octal 125).

The maximum interrupt time between any two successive bytes is equivadent to 20-bit time
periods at 1200 bps (i.e, 16.7 ms). If thisinterrupt time is exceeded, the message should
be considered to contain an error. The message will not be retransmitted and will be lost.

The mark dgna (which is tranamitted between the parameter data words) should be
monitored for continuity. An interrupt of the mark sgnal of 0.008 sec or less should be
ignored by the data receiver. An interrupt that exceeds 0.008 sec should cause the
received data to be treated as erroneous.

The data transmisson ends at least 475 ms before the end of the slent interva.

If the called party answers the incoming cdl before or during the data transmisson (eg.,
during the first gpplication of power ringing), norma ring trip will occur. The data
transmission will be stopped at the point of interruption. The network will not continue to
transmit the data message.
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40 TIMING AND TOLERANCES

The timing and tolerances are explained in the following Figure 1.

End of End of Beginning of
FirstRing Data Second Ring
Actual Data
600 + 32 ms 250 ms 160 + 32 ms 1byte 3 457 ms
| | | | | Check |
| Guard Time | Channel Seizure | Conditioning Signall (Variable Length) [ sum | |
(30 bytes of
01010101 - Mark State
Octal 125)

Figure 1. Timing Requirements



BELL CANADA BID-0001

5.0

5.1

5.2

DETAILED DATA PROTOCOL

Characteristics

» The protocol uses 8-bit data words that are each bounded by a start bit (space) and a
stop bit (mark). A combination of bytesis used to transmit a data message consisting of
message type, message length, parameter message and error detection words. The
message type, message length and error detection words each congst of a Sngle eight
bit byte. One or more bytes are used to send the parameter message congisting of 1 or
more parameters.

* Thedatais sent with the least Sgnificant bit (LSB) transmitted first.

» Data messages that are not recognized by the termind should be ignored (i.e, the
corresponding data should not be processed).

M essage L ayout

The message layout is explained in the following Figure 2.

Parameter M essage

30x Mark Message Message | Parameter | Parameter |Parameter Parameter | Parameter | Parameter Check

Octal S:e Type Length Type Length Data e e Type Length Data sum

125 Word Word Word Word Word(s) Word Word Word(s) Word
Parameter 1 Parameter N

Figure2: Message Layout
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5.3

Parameter M essages

Call Setup Message - (type = 10000000) has currently only one meaning.
Message Length Word - variable, equd to the actud number of parameter message
words sent (excluding itself and the checksum word).
Parameter Type Word
00000001 Time
00000011 Didable Directory Number (DDN)
00000100 Reason for Absence of DDN
00000110 Cdl Qudifier
Parameter Length Word - variable, equa to the number of parameter data words
contained in the parameter message.
a) Time

e The parameter typeis 1 (00000001).
e Thepaameter length is always 8 (00001000).

This parameter contains the time and the date of the incoming call.

Word 1 Time Parameter Code

Parameter Length

— Month

— Hour

©O oo ~NOoOOOR~wWw N

- Minute

=
o

10
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Monthis coded as follows:

01
02
03
04
05
06

January 07 - Ay
February 08 - Auguds
March 09 - September
April 10 - October
May 11 - November
June 12 - December

Where 01 is coded in ASCII (no parity) over two bytes as 00110000 and 00110001,
and 12 is coded as 00110001 and 00110010.

Day is coded in ASCII (no parity) as 01 to 31, where 31 is coded over two bytes as
00110011 and 00110001.

Hour/Minutes are coded in ASCII (no parity) in the military, locd time format. Hour is
coded asfollows:

00
01
12
13
23

Midnight
1AM.
Noon
1P.M.
11 P.M.

Minutes are coded as 00 to 59.

b) DDN (Dialable Directory Number)

This is the number which the Caled party must did in order to set-up acdl to the Caling party. In
the North American Public Did plan, the DDN is currently equa to or smdler than 11.

vord 1 DDN Par anmet er Code

2 Par anet er Length

Digit 1
0to 9
Digit 2
0to 9

Digit N
Oto 9

11
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N = 7 (used by CM S at the present time).
e The parameter typeis 3 (00000011).
e Parameter length rangesfrom 1 to 11.

» Digitsare coded in ASCII (no parity) asfollows:

0 = 00110000

1 = 00110001

2 = 00110010

9 = 00111001
c) Call Qualifier

This parameter provides additiona information on acall.

Word 1 Parameter Code
2 Parameter Length
3 Qudifier

* Parameter typeis 6 (00000110).
* Parameter length is 1 (00000001).
* Qudifier iscoded in ASCII (no parity) and currently has only one vaue assigned:
L: Long Distance Indicator = 01001100
Note:
Before CCS7 is available on the toll network the long distance indicator will be the only

indication of incoming long distance cdl. The cdling number will not be ddivered from
the network to the recaiving termind.

12
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d) "Reason for Absence of DDN" Parameter

This parameter contains the reason why the DDN of the cdling party is not available for
delivery. "O" indicates that the number has not been obtained from the caling network
(i.e, originating switch does not support CM S services).

Word 1 Parameter Code
2 Parameter Length
3 Reason

e Parameter typeis 4 (00000100).

e Parameter length is 1 (00000001).

* Reasoniscoded in ASCII (no parity) as.

O: Out of Area= 01001111
Note:
Thisindicator could be replaced by the actud number when toll CCS7 is deployed.
54  Check Sum Word

The error detection Check Sum Word, included as the last word of the multiple data
message, consists of the two's complement of the modulo 256 sum of the other words
in the data message. Namdy, the Message Type, Message Length, Parameter Type,
Parameter Length and Parameter Data Word(s) of the complete message, excluding the
Check Sum Word itsdf. The Check Sum Word applies to both the recognized and
unrecognized words. The addition of the received Check Sum Word with the modulo 256
sum of al words received by the termind in the message should equd to zero.

If an error is detected by the terminal, none of the received data should be displayed. The
switch will not retranamit the message.

13



BELL CANADA BID-0001

5.5

Test for Calling Number Delivery (CND) Message

(type = 10000001)

Message length=10 + 12 =22

The test for CND will be activated by the subscribers. Upon diding a locdly assgned
number and hanging up, the network will smulate a cal of a known origin to the CM S
termind hence tegting the integrity of the transmisson path.

The dataitems consst of two parameters.

a) Time parameter asper 5.3.a

b) Cdling Line Number as per 5.3.b where the caling number is preset to:

01 23452678 9

14
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6.0

EXAMPLE

Thelocd cdling number is 789-4321

Thetime and dateis August 15, 1:36 P.M.

Message Type Word 10000000 Cdl Setup
Message Length Word 00010011 19
Parameter Type Word 00000001 Time
Parameter Length Word 00001000 8
00110000 08...August
00111000
00110001 15... Day
00110101
00110001 13...1P.M.
00110011
00110011 36. .. minutes
00110110
Parameter Type Word 00000011 DDN - Didable Directory Number
Parameter Length Word 00000111 7 digits (789-4321)
00110111 7
00111000 8
00111001 9
00110100 4
00110011 3
00110010 2
00110001 1
Check Sum Word 01001101 2's complement modulo 256

15
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7.0

APPENDI X - Customer-Activated Switch-Resident Features

The cusomer-activated switch-resident features, available at the time of issue of this
document are:

Cdl Return - consists of two independent features:
- Auto Call-Back (ACB)

This is an outgoing cal management fesature that enables subscribers to set-up a cdl to
the last number dided, whether the origind call was answered, unanswered or busy. It
can be activated by the cdling subscriber diding "™*66". The cdl will be sat-up
automaticaly. In case of encountering a busy sgnd, a voice announcement will be made
to that effect. The cdler may hang-up. When the cdled termina becomes idle a coded
ringing will sgnd to the cdler that the cadl may be completed now. The originator can
amply take his termind OFF-HOOK and the cal set-up will be performed
automdticdly.

Should the originating caler become unavailable before the cal set-up is completed, the
code "*86" will cance the ACB to the last called number.

- Auto Recdl (AR)

This is an incoming cal management feature that enables subscribers to automatically
return the last incoming cal. To peform AR the subscriber dids "*69'. A voice
message prompts the user for two currently available options, ether to hang-up and
abort the process or did "1" to automaticdly cal the last incoming cdler and complete
the call. In case of encountering a busy sgnd while Auto Recdl(ing), a voice message
will make an announcement to that effect. The caler may hang-up. When the cdlled line
becomes idle the cdl sat-up will be performed automaticdly. The availability of the
connection will be announced by a didinct ringing to the originator's termind.  The
originator can complete the cal by taking his termind OFF-HOOK.

Should the party returning the call become unavailable after issuing the AR code "*69",
the code "*89" will cancel the AR to the last called number.

16
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Cdl Trace (CT)

This customer originated feature allows customers to record the directory number of the last
incoming call. Call Trace can be activated at any time after the cal has been disconnected
as long as no other cdls have been received. The trace information will be sent to Bdll
security for the use by the police or other designated agency. The activating code is"*57".

Cal Screen (CS)

This sdlective call rejection feature allows customers to rgect cals from a pre-programmed
lig of up to 12 numbers. Cdls from numbers not on the list will be completed normdly,
while cdls from numbers on the list will be routed to an announcement indicating thet the call
cannot be completed. To activate this feature the subscriber will did "*60" and then the
number to be included on the list. To deactivate, the subscriber will did "*80" and then the
number to be taken off thelist.

17
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