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DISCLAIMER

Stentor 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 technical arts, or the
reflection of changes in the design of any equipment, techniques or procedures described or
referred to herein.

STENTOR 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 specially advised that the technical requirements contained herein may change.
If further information is required, please contact:

STENTOR RESOURCE CENTRE INC.
Director - Interface Standards Research
Suite 480

160 Elgin Street

Ottawa, Ontario

K1G 3J4

In Canada: 1-800-265-6608
Worldwide: 613-781-6816

Fax; 613-781-6454

Internet e-mail; disclosure@stentor.ca

Internet Web-site: http://www.stentor.ca/disclosure
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1.0 SERVICE DESCRIPTION
1.1  Network Portability Service (NPS)

The Network Portability Service (NPS) allows the users to streamline and direct
incoming calls via an assigned single access number to a location be it home, office,
voice mail box, etc. Th&IPS lets the subscribers answer their calls at any time and
from any telephone set in the network.

The NPS service subscribers could, for example, be given a personal number which
could allow them to direct the routing of calls to a number of different locations
(home, office, mail box, etc.) based on the subscriber's own schedule.NPhe
subscriber's profile could be changed from any Dual-Tone Multifrequency (DTMF)
set. Thus the service could enable the subscribers to have total control over their
communications so that they could receive calls when, where and how they wish.

The terminal-to-network interface used for the Network Pditiald ccess Service
(NPAS) lets theNPS service providers interface theédPS Service Node with the
DMS-100™ switch.

1.2  Universal Voice Messaging Service (UVMS)

Universal Voice Messaging Service (UVMS) provides a mailbox to all telephone
subscribers. A caller that reaches a 'busy' or 'no-answer' condition could decide to
deposit a voice message. Regular toll charges apply to long distance calls that result in
a deposited voice message as well as to long distance calls for the purpose of message
retrieval.

This document describes the terminal to network interface which allows a UVMS
provider to interface their Service Node with a Northern Telecom DMS-100™ switch.
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2.0

FEATURE DESCRIPTION

The Service Node could provide a number of capabilities based on this interface
specification. For example, direct routing of calls (to home, office, voice mail, etc.)
based on time and day of the week, screen incoming calls or page the subscriber. It
could be used to provide the subscribers with a Universal Voice Messaging Service
(UVMS) for calls which cannot be completed (e.g., busy, no answer). Visual Message
Waiting Indication (VMWI) or Audible Message Waiting Indication (AMWI)
activation/deactivation requested caifigbcould be designed into a node. If a voice
message is deposited, the Service Node can cause the network to activate a
subscriber's Message Waiting Indication (MWI), of any type supported by the
network. Once the voice message is retrieved the Service Node can cause the network
to deactivate MWI.

When a caller accesses the service (using the access method detailed below) the
servicenode may provide the following functionality:

* The Service Node could return OFF-HOOK upon receipt of the (&S,
UVMS)

* The Service Node could process the call and redirect it to a location defined by
the service subscriber's profil@&PS)

* The Service Node could initiate a 3-way conference call request to the DMS-
100.(NPS)

* The Service Node could send ON-HOOK signal to the DMS-100 to clear
down the access to the Service NdiPS, UVMS)

* The Service Node could facilitate delivery of messages to the subscriber's malil
box. (NPS)

* The Service Node could receive a call history information message over the
Simplified Message Desk Interface (SMDI) link from the DMS-100PS,
UVMS)

* Upon the presence/absence of messages in the subscriber's mailbox, the Service
Node could activate/deactivate the MWI at the subscriber's location using the
Simplified Message Desk Interface (SMDI) link from the DMS-10QPS,

UVMS)

* The Service Node could return an OFF-HOOK and outpulse DTMF to initiate
an outgoing calllUVMS)
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Call History Info Message
SMDI Link >
Modem - Modem
MWI Request Message )
DMS-100 Service
HOSt SWItCh Incoming Call NOde
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-
Outgoing Call
OFF-HOOK (Call Answered)
Hook Flash (Request to Add a 3rd Party)
Hook Flash (Request a 3rd Party Conference)

DTMF (Dialling 3rd Party Number)
ON-HOOK (Request Call Transfer for Calling Party)

228! 228

Calling Party ~ Terminating Party
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External Voice Mail,
etc.)

Figure 1: An Example of Network Portability Access Service
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- - - -
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DTMF (Dialling Outbound Number)
ON-HOOK (Terminate Call)

Figure 2: An Example of Universal Voice Messaging Service
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2.1

Interface Description

The Service Nodeinterfaces the network by two ports.

Service Node Access Channel

The analogue port facilitates the voice communication between the user and the
Service Node It also transmits the required signalling messages such as:

ON-HOOK (NPS, UVMS)
OFF-HOOK(NPS, UVMS)
HOOK-FLASH (NPS)

Dial Pulse (DPINPS)
DTMF (UVMS)

Where available under tariff, T1 interface may be provided. Séwice Nodemust
comply with the requirements specified in Reference 5.1.

Service Node Data Port

The messages passed over the SMDI data link contain the call related details such as:

Identification of the called (forwarding) number.
Calling number (if available).

Message desk number (number of the Access Channel Group) to which the call
was delivered.

Message desk terminal number (terminal number of the Access Channel) to
which the call was delivered.

These details provide ti&ervice Nodewith information about the incoming call to
assist in integration of processing, recording, and retrieval of messages. See also
Reference 5.2.
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2.2

2.3

2.4

2.5

2.6

Service Node Access Channel

The interface between the DMS-100 switch and Skevice Nodeis an analogue
voice channel, multiplexed to a DS1 for T1 digital interface. Details ditiésc and
service elements required IService Node providers may be obtained from the
appropriate tariffs of each individual Stentor Client Company.

Service Node Data Port

The Service Node Data Port, generically known as SMDI, facilitates managing of the
calls received by th8ervice Node

Message Waiting Indication

The Service Nodecan also originate the activation and deactivation request of the
MWI to the DMS-100.

The interface requirements and the protocol associated with the MWI at the telephone
set end is discussed in References 5.4 and 5.5.

The MWI command is delivered from tl8ervice Node through the network to the
location (station number) designated3srvice Node to the MWI service subscriber.
The commands are transmitted betweenS3besice Nodeand the DMS-100 switch
over the SMDI data link.

Voice Message Deposit

A caller that reaches a 'busy' or 'no-answer' condition and desires to leave a message
for a called party provisioned with a voice mailbox will dial either a star-code, or a 7
or 10 digit access code.

Voice Message Retrieval

If one or more messages have been deposited for a subscriber, the network may have
activated the MWI on the subscriber’s line. MWI will remain active until turned off by
the Service Node. This typically happens after all stored messages have been
retrieved.

To retrieve a message, a telephone subscriber will dial either a star-code, or a 7 or 10
digit access number.
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3.0

3.1

PHYSICAL CHARACTERISTICS OF THE SMDI INTERFACE

SMDI Data Interface

Parameters

Link Type full duplex, four wire

Transmission Scheme analog, continuous-phase binary frequency-shift keying

Logical 1 (Mark) 1200 + 12 Hz

Logical 0 (Space) 2200 £ 22 Hz

Transmission Rate 1200 + 12 baud

Application of Data serial, binary, asynchronous

Bit Error Rate less than 1 out of every 100,000 bits at the switch
interface

Phase Continuity maintained from initial service to end of message

Transmission Level -13.5 dBm = 1 dBm at the switch point of data
application into standard 9@D test termination.

The loop loss is typically less than 10 dB.

Carrier Purity Total power of all extraneous signals in the voice
band, including products of non-linear or
guantizing distortion, should be at least 30 dB
below the power of the carrier fundamental
frequency.

Source Impedance 9@ + 2.16 pF nominal, with a return loss

satisfying requirements of Reference 5.6.

The requirements listed above are satisfied by a 202 type of modem transmission
(Reference 5.6). The 9@ + 2.16 pF source impedance refers to the impedance that
the data transmitter presents to the loop facility. The actual impedance at the terminal
may vary. The received level may be affected by the terminating impedance. This
must be considered in the design of the terminal. The terminal design shall adhere to
requirements stated in Reference 5.1.
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3.2

3.3

Timing Information

The mark signal (which is transmitted between the messages and the parameter data
words within the messages) should be monitored for continuity by the Service Node.
An interrupt of the signal 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 message will not be retransmitted and will be lost.

The maximum interrupt time between any two successive bytes is 16.7 ms. If this
interrupt time is exceeded, the message should be considered to contain an error. The
message will not be retransmitted and will be lost.

Additional Options Available for SMDI Data Interface

The Service Node Data modem shall have the parameters listed below.

Parameters

Link Type full duplex, four wire

As a network provider

option, one or more of
the following rates may

also be supported: 2400, 4800, 9600 bits per second

Application of Data serial, binary, asynchronous

Bit Error Rate less than 1 out of every 100,000 bits at the switch
interface

Transmission Level -13.5 dBm %= 1 dBm at the switch point of data

application into standard 9@D test termination.
The loop loss is typically less than 10 dB.

Carrier Purity Total power of all extraneous signals in the voice
band, including products of non-linear or
guantizing distortion, should be at least 30 dB
below the power of the carrier fundamental
frequency.

Source Impedance 9@ + 2.16 pF nominal, with a return loss
satisfying requirements of Reference 5.6.
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3.4

The requirements listed above at speeds of 2400, 4800 and 9600 bit per second are
defined by CCITT V.26, V.27 and V.29 recommendations, respectively. Th@ 900

2.16 pF source impedance refers to the impedance that the data transmitter presents to
the loop facility. The actual impedance at the terminal may vary. ddsved level

may be affected by the terminating impedance. This must be considered in the design
of the terminal. The terminal design shall adhere to requirements stated in Reference
5.1.

Timing Information

Timing parameters shall be iaccordance with the specifications of the modem
selected and the speeds chosen for the particular application.

10
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4.0 DETAILED DATA PROTOCOL
4.1  Characteristics
* The protocol uses 8-bit data words (a 7-bit standard ASCII format plus one even
parity bit) that are each bounded by a start bit (space) and a stop bit (mark). A
combination of bytes is used to transmit the data messages.

* The data is sent with the least significant bit (LSB) transmitted first.

» Data parameters that are not recognized by the terminal should be ignored (i.e., the
corresponding data should not be processed). The data will not be retransmitted.

The Call History Information Messages are transmitted from the switch to the Service
Node using an asynchronous format.

4.2  Messages From the Network to the Message Desk
4.2.1 Call History Information Messages
All messages on the SMDI link take on the following format:
* All messages start with a carriage return and line feed sequence.

cr = carriage return
If = line feed

» This is followed by the letters MD (Message Desk).
» Series of seven numerical characters (gggmmmm) representing the message desk
number and the message desk position (terminal) number to which the incoming

call was delivered.

ggg = message desk number (001 - 063)
mmmm = message desk terminal identification (0001 -2047)

11
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* A single character which identifies the type of forwarding used to transfer the

incoming call:
a = D ... direct call to message desk
a = A ... all calls forwarded to message desk
a = B ... call forwarding busy line
a = N ... call forwarding no answer

_ ... ASCII space character

If the next character is NOT a space, the next seven or ten digits represent the called
station directory number from which the incoming call was forwarded to the message
desk. If this information is unavailable the switch will send all zero's or blanks.

XXXxXxx = Forwarding from station numbg@his field may be either 7
digits or 10 digits long)

If a space was sent, either after the single letter character or after the called number,
the next seven or ten digits represent the calling station's directory number. If the

information is unavailable the switch will send zeros or blanks. Taeespharacter

shall follow the Calling station number field in either case, as it marks the end of the

fields length.

yyyyyyy = Calling station numbégThis field may be either 7 digits or 10
digits long)

The transmission of the carriage return and line feed characters signals the end of the
data for that call. In some implementations, several extraneous characters, usually
deletion characters, may be present between the line feed and (Control Y) character.
These shall be ignored by the Service Node.

12
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4.3  Examples of Messages to the Message Desk

4.3.1 Maximum Length Message

cr

[fMDgggmmmmaxxxxxXxx_Vyyyyyyy Message includes calling as well as
called station ID. Valid except when a=

D.

cr

[f[Control Y]

HEX BINARY

cr Carriage Return 0D 0001101
If Line Feed 0A 0001010
MD Character “M” 4D 1001101
Character “D” 44 1000100

Message Desk Number 30 0110000 O

30 0110000 O

31 0110001 1

Message Desk Terminal 30 0110000 O

30 0110000 O

31 0110001 1

38 0111000 8

Type of Forwarding 41 1000001 A

Forwarding from Station Number 37 0110111 7

37 0110111 7

35 0110101 5

31 0110001 1

31 0110001 1

32 0110010 2

30 0110000 O
Space Character 20 0100000

Calling Station Number 37 0110111 7

37 0110111 7

37 0110111 7

31 0110001 1

39 0111001 9

35 0110101 5

38 0111000 8

Space Character 20 0100000

cr Carriage Return 0D 0001101
If Line Feed 0A 0001010
Control [Y] End of Medium 19 0011001

13
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4.3.2 Calling Station ID Unavailable

cr
[fMDgggmmmmMmaxxXXXXXX_ _
cr

[f[Control Y]

cr Carriage Return

If Line Feed

MD Character “M”
Character “D”

Message Desk Number

Message Desk Terminal

Type of Forwarding

Forwarding from Station Number

Space Character
Space Character
cr Carriage Return

If Line Feed
Control [Y] End of Medium

14

No calling station identification.

HEX

0D
0A
4D
44

30
30
31

30
30
31
38

41

37
37
35
31
31
32
30

20
20
0D

0A
19

BINARY

0001101
0001010
1001101
1000100

0110000
0110000
0110001

0110000
0110000
0110001
0111000

1000001

0110111
0110111
0110101
0110001
0110001
0110010
0110000

0100000
0100000
0001101

0001010
0011001

> WROO +rROO

ONPRFR P U~
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4.3.3 Called Station ID Unavailable

cr

[fIMDgggmmmma._yyyyyyy Direct call, not forwarded (a = D).

cr

[f[Control Y]

cr
If
MD

cr
If
Control [Y]

Carriage Return
Line Feed
Character “M”
Character “D”

Message Desk Number

Message Desk Terminal

Type of Forwarding
Space Character

Calling Station Number

Space Character
Carriage Return

Line Feed
End of Medium

15

HEX

0D
0A
4D
44

30
30
31

30
30
31
38

44

20

37
37
37
31
39
35
38

20
0D

0A
19

BINARY

0001101
0001010
1001101
1000100

0110000
0110000
0110001

0110000
0110000
0110001
0111000

1000100

0100000

0110111
0110111
0110111
0110001
0111001
0110101
0111000

0100000
0001101

0001010
0011001

= O

[ocll SN eNe]

0 U1O R NN~
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4.3.4 Called Station ID and Calling Station ID Unavailable

cr

[fMDgggmmmma._ _

cr
[f[Control Y]

cr
If
MD

cr
If
Control [Y]

Carriage Return

Line Feed
Character “M”
Character “D”

Direct call, not forwarded (a = D),
no calling station identification.

HEX

0D
0A
4D
44

Message Desk Number 30

30
31

Message Desk Terminal 30

Type of Forwarding

30
31
38

44

Space Character 20

Space Character 20

Carriage Return

Line Feed

End of Medium

16

0D
0A
19

BINARY

0001101
0001010
1001101
1000100

0110000
0110000
0110001

0110000
0110000
0110001
0111000
1000100
0100000
0100000
0001101

0001010
0011001

= O O

Ok, OO
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4.4

Failure Messages for MWI Control Capability

Two types of failure messages may be provided from the switch to the message desk,
invalid (INV) or blocked (BLK).

* The invalid message indicates that the directory number provided in the MWI
request was invalid. This may occur if one attempts to activate or deactivate MWI

for a directory number not assigned the feature, or if the directory number contains
too many or too few digits.

» The blocked message indicates that the network is momentarily unable to execute

the message desk request. The SMDI customer should try the transmission again
later.

The following format is used for negative acknowledgments:

cr
IFIMWIXXXXXXX_AAA
cr

IffControl Y]

INV ... for invalid station number or other long term problem
BLK ... for temporarily blocked activity
XXXXXXX Station Number - may be 7 or 10 digits

_ ... ASCII space character

AAA
AAA

17
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4.5

45.1

Examples of Failure Messages

Failure Message (Invalid Station Number or Other Long Term Problem)

cr
FMWIXXXXXXX_INV
cr

[f[Control Y]

cr Carriage Return

If Line Feed

MWI  Character “M”
Character “W”
Character “I"

Station Number

Space Character

INV Character “I"
Character “N”
Character “V”

Deletion Character
Deletion Character

cr Carriage Return

If Line Feed
Control [Y] End of Medium

18

HEX

oD
0A
4D
57
49

37
37
37
31
39
35
38

20

49
4E
56

7F
7F

oD
0A
19

BINARY

0001101
0001010
1001101
1010111
1001001

0110111
0110111
0110111
0110001
0111001
0110101
0111000

0100000

1001001
1001110
1010110

1111111
1111111

0001101
0001010
0011001

(o G - NENENIENIEN
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4.5.2 Failure Message (Blocked for Temporarily Blocked Activity)

cr
ITMWIxxxxxxx_BLK
cr

[f[Control Y]

cr Carriage Return

If Line Feed

MWI  Character “M”
Character “W”
Character “I"

Station Number

Space Character

BLK Character “B”
Character “L”
Character “K”

Deletion Character
Deletion Character

cr Carriage Return

If Line Feed
Control [Y] End of Medium

19

HEX

oD
0A
4D
57
49

37
37
37
31
39
35
38

20

42
4C
4B

7F
7F

oD
0A
19

BINARY

0001101
0001010
1001101
1010111
1001001

0110111
0110111
0110111
0110001
0111001
0110101
0111000

0100000

1000010
1001101
1001011

1111111
1111111

0001101
0001010
0011001

e NG N NENENIENIEN|
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4.6  Messages From the Message Desk to the Network
With the optional MWI capability, two messages may be sent from the Service Node
to the network using the SMDI link. These messages, OP and RMV, can activate and
deactivate the MWI feature on the specified directory number. The directory number
field can be provided as either a 7 digit or 10 digit number.

The network will not acknowledgesceipt of these messages unless it encounters a
problem when attempting to execute the request.

4.6.1 Request to Activate the MWI

OP:MWI_xxxxxxx! [Control D]

HEX BINARY

OoP Character “O” 4F 1001111
Character “P” 50 1010000
Character “” 3A 0111010

MWI  Character “M 4D 1001101
Character “W” 57 1010111
g

Character 49 1001001
Space Character 20 0100000
Station Number 37 0110111 7
37 0110111 7
35 0110101 5
31 0110001 1
31 0110001 1
32 0110010 2
30 0110000 O
! Character “I" 21 0100001
Control [D] End of Transmission 04 0000100

20
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4.6.2 Request to Deactivate the MWI
RMV:MWI_xxxxxxx! [Control D]
HEX BINARY
RMV  Character “R” 52 1010010
Character “M” 4D 1001101
Character “V” 56 1010110
Character “.” 3A 0111010
MWI  Character “M” 4D 1001101
Character “W” 57 1010111
Character “I” 49 1001001
Space Character 20 0100000
Station Number 37 0110111 7
37 0110111 7
35 0110101 5
31 0110001 1
31 0110001 1
32 0110010 2
30 0110000 O
! Character “!” 21 0100001
Control [D] End of Transmission 04 0000100

21
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