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PART 1. OVERVIEW

This part of the technical manual is titled “Special Applications” because it provides
information about interfacing with customer-provided equipment or using a feature in a
different way than it was intended. Perhaps an application may require a combination of CPE,
creative programming, unusual feature operation or all of the above.

Because these applications require installation instructions and a combination of
programming sequences, there is no obvious place to put this information; therefore, we
created this part of the manual. As additional special applications are reported from the field,
we will include them in this section.
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PART 2. APPLICATIONS

2.1 THIRD PARTY VOICE MAIL/AUTO ATTENDANT

INTEGRATION

Because of the increased popularity of voice mail and auto attendant use, the OfficeServ
7200-S system includes many programmable options to address this demand. Obviously the
degree of integration that can be achieved depends on the abilities of the voice mail/auto
attendant (VM/AA) system as well as the telephone system.

This list details the capabilities provided by the OfficeServ 7200-S system for voice mail
integration.

HARDWARE PROVISIONS

a. The VM/AA system must be connected to single line circuits on any SLI type of card.

b. Each port on a 4 port SLI is equipped with a dedicated DTMF receiver for detecting DTMF
signaling from the VM/AA.

c. VMAA ports will also provide an instant break in loop current when the calling party hangs
up. This is called a disconnect signal.

SOFTWARE PROVISIONS

a. SCREENED OR UNSCREENED TRANSFER

There are no special codes needed to transfer a call. Simply hookflash, receive transfer dial
tone and dial the destination.

b. DIRECT IN LINES
Any C.O. call can be assigned to ring at an individual station or a station hunt group
assigned to the VM/AA.

c. CALLS ORRECALLS TO THE OPERATOR

Dialing 0 will always result in a ringback signal. If the operator is busy, the call continues to
ring in queue to the operator. This prevents a caller from dialing 0 and reaching another
mailbox because the operator is busy.

Note: If the group busy option is ON in MMC 601 for the VMAA group then calls to the
operator group will receive a busy signal if all ports are busy.
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d. MESSAGE WAITING

A VM/AA port can leave a message at any station or group of stations. The message
waiting indication can be set or canceled at any station or station group with or without
the stations ringing.

e. INBAND SIGNALING

The OfficeServ 7200-S system can be programmed to send the calling station’s extension
number after the voice mail system answers. These DTMF signals may include a leading
digit to indicate the type of call and additional information about the original caller. DTMF
signals may also be substituted for call progress tones to speed up voice mail call
processing. This program allows call forwarding to a mailbox and bypassing of the main
greeting for automatic message retrieval. Blind transfers may be performed because the
recall will be correctly identified. NOTE: The effectiveness of this program depends on the
ability of the voice mail system to make use of this information.

f. STATION HUNT GROUP WITH OVERFLOW

Each station group can have an individual overflow destination with an individual
overflow timer. The overflow destination will ring whenever a call to the group is not
answered. If the voice mail system becomes inoperative, calls are automatically routed to
the overflow destination.

Note: If the group busy option is turned on in MMC 601 then calls will not overflow.

g. INTERNAL CALL FORWARDING TO VOICE MAIL
This option in MMC 300 will allow or deny intercom calls from following call forward to
voice mail. This feature conserves disk drive space by only storing calls originating outside
the OfficeServ 7200-S system.

h. ONE TOUCH VOICE MAIL ACCESS
One Touch speed dial keys can be programmed to automatically dial, log into and retrieve
messages from voice mail.

i. CALL PROGRESS TONES

The only tones sent to a VM/AA port are dial tone, busy and ringback. To eliminate
confusion, busy tone is substituted for DND or error tones on voice mail ports only.
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2.3 INDIVIDUAL STATION PAGE

The system was not designed to permit page announcements to individual keysets. However,
a forced auto answer key (FAUTO) can be used to accomplish this objective.

1. Program a keyset for RING in MMC 103.
2. Assign an FAUTO key to each keyset that is allowed to page individual keysets.

3. Call another station. When you hear ringback tone, press the FAUTO key. The ringing will
stop and an Auto Answer call is set up.

NOTE: To prevent the use of this feature from getting out of control, only assign FAUTO keys
to those keysets needing to page individual keysets.

2.3.1
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2.4 CALLERID

The OfficeServ 7200-S is compatible with both types of Caller ID as defined by BELLCORE.
These are the single message format or “Number Only” sometimes referred to as standard
Caller ID and the multiple message format or “Name and Number” sometimes referred to as
Deluxe Caller ID. In the case of Number Only delivery, there is a translation table available that
may be used to add names to the delivered number.

HARDWARE PROVISIONS

In order to install Caller ID on an OfficeServ 7200-S system you must have the following
equipment available:

e MP20S Processor Card
e An 8TRK2, 8TRK, 16TRK Card, or TRM Module on a UNI Card.

SOFTWARE PROVISIONS

The MMCs related to Caller ID are listed below with a short description of their use. They are
listed in the recommended order in which they should be programmed. This sequence is
suggested so that the installer gets a better understanding of how the feature works. There is
no technical reason to follow this sequence.

e MMC414 CALLER ID TRUNKS
This MMC is used by the technician to determine which trunks will receive Caller ID
data.

e MMC312 ALLOW CALLERID
This MMC is used by the technician to determine which keysets are allowed to receive
Caller ID displays.

e MMGCs 722 and 723
These MMCs have keys related to Caller ID features added to them. It is strongly
recommended that all keysets allowed Caller ID in MMC 312 are programmed with a
CID key.

e MMC728 CID TRANSLATION
This MMC allows the technician to create a list of names that correspond to numbers
received from the Central Office. These names will be displayed when a call rings in
that has NUMBER ONLY data provided by the CO.

e MMC725SMDR OPTIONS
The ability to print Caller ID data and abandoned calls is determined by this MMC.

24.1
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e MMC119 CALLERID DISPLAY
This MMC is used by the end user to determine which piece of Caller ID data is
displayed when a call rings at the user’s station.

e MMC501 SYSTEM TIMERS
This MMC has two new timers related to Caller ID. The only timer that may need
adjustment is the CID DISPLAY TIME. This is the length of time that CID data is
displayed after the CID key is pressed.

e MMC415TRK. ABANDON
This MMC is used by the technician to determine which trunks will record data in the
Call Abandon list and print with an Abandon “A” flag on SMDR.

e MMC 608 ASSIGN REV BLOCK
This MMC is used by the technician to assign CID Review blocks to keysets to allow the
user to review CID data for previous calls.

e MMC701ASSIGN COS
All of the Caller ID features have been added to this MMC to enable the technician to
allow or deny them.

e MMC724 NUMBER PLAN
The Caller ID features have been added to this MMC to allow a technician to assign an
access code where necessary.

In addition to the above MMCs, it is necessary to have LCR programmed on the system to
enable certain features with a DIAL/REDIAL option to be used. This is because the number
format provided by the Central Office contains the area code. This area code must be stripped
off in the LCR modified digits section to allow a local number to be correctly dialed.

For example, if the system is located in the 305 area code, the LCR digit table points the entry
1305 to a modified digits entry that deletes the first four digits of the CID number. Of course,
this is a much simplified LCR scheme. As there are long distance calls to be made within the
home area code, additional entries are required to identify these.

For example, if 1305-426 is a local call, the area code has to be stripped, but if 1305-858 is long
distance, the area code has to remain to allow the number to be dialed. There are two ways of
doing this. You can either enter all of the local office codes and tell the system to strip the area
code from them or you can enter the long distance codes and tell them to ignore the modify
digits entry.

A list of all of the local office codes can be found at the front of the local telephone directory.

24.2
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2.5 USINGLCRTO INSERT LONG DISTANCE

PIC CODE

One of the more common uses for LCR is to use this feature to automatically insert the long
distance access code for long distance calls within your own area code. This will allow these
calls to be processed by the selected long distance carrier instead of the local telephone
company. The following example is based on an area where all long distance calls must be
preceded by 1 + area code as this is the most common scenario.

In MMC 710, program the following entries:

MMC710 LCR DIGIT TABLE
INDEX LCR DIGIT STRING LENGTH ROUTE

001 1 11 1
002 2 7 1
003 3 7 1
004 4 7 1
005 5 7 1
006 6 7 1
007 7 7 1
008 8 7 1
009 9 7 1
010 411 3 1
011 911 3 1
012 0 1 1
013 TAAA 11 2

NOTE: AAA is your home area code.

2.5.1
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In MMC 711, program the following entries:

MMC 711 LCR TIME TABLE
TIME CHANGE BANDS
A B C D
HHMM | LCRT HHMM | LCRT HHMM | LCRT HHMM | LCRT
DAY
SUN 0001 1
MON 0001 1
TUE 0001 1
WED 0001 1
THU 0001 1
FRI 0001 1
SAT 0001 1
In MMC 712, program the following entries:
MMC712 LCR ROUTE TABLE
LCR ROUTE TIME CHANGE LCRCOS TRK GROUP MOD DIGITS
1 1 800
2 1 800 001

252
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In MMC 713, program the following:

MMC 713 LCR MODIFY DIGIT TABLE

INDEX NO. OF DELETE DIGITS NO. OF INSERT DIGITS NO. OF APPEND DIGITS
(15) (14) (14)

001 10T0XXX

NOTE: 1010XXX is the access code for the long distance carrier of your choice.

e In MMC 603, move all of the C.O. lines from trunk group 9 to trunk group 800. You will
have to delete the line numbers from trunk group 9 as trunks can be in more than one
group.

e In MMC 724, assign 9 as the LCR access code. This will delete 9 from the first trunk group
automatically.

e InMMC210, turn on LCR.

Setting LCR up like this will not prevent C.O. lines from being accessed by Direct Trunk (DT)

keys but it does mean that speed dial numbers will have to be reprogrammed to allow them
to access LCR.

253
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2.6 USING LCR WITH CALLERID

It is necessary to have LCR programmed on systems with Caller ID to enable certain features
with a DIAL/REDIAL option to be used. This is because the 10 digit CID number format
provided by the Central Office always contains the area code. This area code must be stripped
off in the LCR modified digits section to allow a local number to be correctly dialed. To make
this task easier, the system inserts a 1 in front of the received digits. This makes it look like a
normal 11 digit telephone number so LCR can process the number and modify the digits.

For example, if the system is located in the 305 area code, the LCR digit table points the entry
1305 to a modified digits entry that deletes the first four digits of the CID number. Of course,
this is a much simplified LCR scheme. As there are long distance calls to be made within the
home area code, additional entries are required to identify these calls. This is illustrated in the
sample table for MMC 710 below where entries 013 to XXX are the local area code (305 in the
previous example) followed by the local CO prefixes. This will tell the system which calls need
to have the first four didits stripped off using the modifiy digits table.

In MMC 710, program the following entries:

MMC710 LCR DIGIT TABLE
INDEX LCR DIGIT STRING LENGTH ROUTE

001 1 11 1
002 2 7 1
003 3 7 1
004 4 7 1
005 5 7 1
006 6 7 1
007 7 7 1
008 8 7 1
009 9 7 1

2.6.1
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MMC710 LCR DIGIT TABLE

010 411 3

011 911 3 1

012 0 1 1

013 TAAALLL 11 2

7 7 11 2

XXX TAAALLL 11 2

NOTE: AAA is your home area code and LLL is a local prefix. For example, at STA, AAA= 305
and one LLL = 426. To operate correctly, all of the local prefixes must be entered in this table.

These prefixes can be found at the front of the local telephone directory.

In MMC 711, program the following entries:

MMC711 LCR TIME TABLE

TIME CHANGE BANDS
A B C D
HHMM |LCRT  |HHMM |LCRT |HHMM |LCRT |HHMM |LCRT

DAY

SUN 0001 1

MON | 0001 1

TUE 0001 1

WED | 0001 1

THU 0001 1

FRI 0001 1

SAT 0001 1

26.2
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In MMC 712, program the following entries:

MMC712 LCR ROUTE TABLE

LCR ROUTE TIME CHANGE LCRCOS TRK GROUP MOD DIGITS
1 1 1 800
2 1 1 800 001

In MMC 713, program the following:

MMC 713 LCR MODIFY DIGIT TABLE

INDEX NO. OF DELETE DIGITS NO. OF INSERT DIGITS NO. OF APPEND DIGITS
(15) (14) (14)

001 4

NOTE: The deleted digits are the 1 + AAA from the LCR digit table in MMC 710.

e In MMC 603, move all of the C.O. lines from trunk group 9 to trunk group 800. You will
have to delete the line numbers from trunk group 9 as trunks can be in more than one
group.

e In MMC 724, assign 9 as the LCR access code. This will delete 9 from the first trunk group
automatically.

e InMMC210, turn on LCR.

Setting LCR up like this will not prevent C.O. lines being accessed by Direct Trunk (DT) keys

but it does mean that speed dial numbers will have to be reprogrammed to allow them to
access LCR.

26.3
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2.7 UNIFORM CALL DISTRIBUTION

UCD is used to distribute calls to a group of agents. If the group members (agents) are all
busy, UCD controls queue patterns and information messages. Callers are held in queue for an
available agent. First and second announcements reassure the caller until an agent becomes
free. UCD announcements are provided by the Samsung Voicemail system.

The following step by step example demonstrated how to create an UCD application.
A SAMPLE UCD APPLICATION (STEP BY STEP)

1. In MMC 601 create a group of type VMSUCD and place the voicemail ports in it as
members. In this example we call this group 505. The ring type should be distributed.
Do not use the overflow, GRP TRANSFER or NEXT.

2. In MMC 601, create a group (we use 525) defined as an UCD group and containing the
station numbers for the UCD agents. Set the group options as follows:

a. Setthering type to DISTRIBUTED.

b. Set the overflow to ten seconds (creates a ten second ringback “grace period” in
case all agents are busy before the call overflows to the UCD module).

c. Set NEXT to 505.

d. Set the wrapup timer. This is an optional timer to allow UCD agents to finish the
work associated with a call before receiving the next call.

3. Decide what C.O. lines are to go to the UCD group and assign them to ring 525 in MMC
406.

4. In MMC 607, program the UCD options. These consist of the following:

Message 1: After the caller has overflowed from the UCD group, the first message will
immediately play. The default value of ‘5061’ plays a default recording of “I'm sorry, all
stations are presently busy”. This message number can be assigned from a valid range
of 0001 to 9999 (corresponding to voicemail prompts). Please refer to voicemail
documentation for customizing prompt recording instructions.

Message 2: If no agent has become free after the UCD recall time, the caller will be
played the Message 2. The default value of ‘5062’ plays a default recording of “I'm
sorry, all stations are still busy’. This message number can be assigned from a valid
range of 0001 to 9999. Please refer to Part 4 or Part 6 of the manual for customizing
prompt recording instructions. This message will repeat at the UCD recall interval.

Exit Code: This is an option that allows the caller to exit UCD by dialing this digit.

2.7.1
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Retry Count: This is the maximum number of times that a caller will be recalled to the
UCD message before being transferred to the final destination.

Final Destination: The destination the caller will reach if the exit digit is dialed or the
retry count is exceeded.

Ring Next: This timer determines how long an unanswered call will ring a UCD agent
before that station is logged out and the next station in the UCD group rings.

UCD Recall: This timer determines the interval between UCD messages played to the
caller.

MOH: This determines the MOH source that the caller will be connected to while the
UCD recall timer is running.

AUTO LOG OUT: Determines if the ringing station will be logged out if the ring next
timer expires.

ALL OUT—FINAL: Determines if calls will go directly to final destination if all agents are
logged out.

AGENT PIN NUMBER: Agents have to enter a PIN to log into the group.

GBUSY NEXT: If all agents are busy go directly to next destination.

You have now completed the UCD programming.

2.7.2
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2.8 ISDN OVERVIEW

INTRODUCTION

Programming Primary Rate Interface (PRI) circuits into the OfficeServ 7200-S is different from
working with analog facilities but does not have to be overly frightening or complicated to
do. To reduce the amount of document study and reading necessary to install ISDN in the
OfficeServ 7200-S system, this overview section includes flow chart diagrams that show the
sequence of operations, with examples, necessary to program PRI service. Hopefully, this
should make working with ISDN in the OfficeServ 7200-S easier for the average installation
technician.

PRI PROGRAMMING

1. ISDN PRI uses the OfficeServ 7200-S T1 capability as the basic transport media. However,
unlike a normal T1, signaling for each call is handled on a Common Channel (i.e., the ISDN
“D” channel) basis. The PRI uses the 24" T1 channel as the “D” channel with the other 23
channels serving as the “B” or Bearer channels. Then, each ISDN PRI can have from one (1)
up to a maximum of twenty-three (23) “B” channels.

2. In ISDN PRI, there is no relationship between telephone numbers and actual “B” channels.
Thus, calls to any pre-subscribed PRI telephone number can arrive on any free “B” channel.
From this standpoint, PRI acts very similar to T1 Direct Inward Dialing (DID) service. As with
DID service, incoming call routing is programmed relative to the received “Called Party”
telephone number rather than the “B” channel that the incoming call arrived on. Like DID
trunks, the PRI uses MMC 714 to find the ring destination for the dialed telephone
number. Therefore each telephone number must be programmed into MMC 714.
However, MMC 714 has been modified to accept the longer digit string provided with a
PRI call (i.e., the Called Party telephone number) as opposed to the shorter number of DID
digits (i.e., typically three or four digits).

3. When making outgoing PRI calls, it is possible to send a “Calling Party” telephone number
other than the main billing number for the PRI circuit. The OfficeServ 7200-S has two
methods to determine the number that is sent.

METHOD 1: Per Channel Programming  The first method is by using MMC 405. MMC 405
is used to program the “Calling Party” telephone number that will be sent on each call on
a specific “B” channel of the PRI. Normally, all PRI channels would have the same calling
party telephone number (e.g., the facility Billing number) assigned. However, any valid
telephone number assigned to this PRI can be used as the calling party number. These
telephone numbers are purchased from the Telephone Company. Only numbers
purchased for a specific PRI can be used as a calling party number for that PRI (i.e., you
can't use numbers from other facilities). The Telephone Company screens the calling party
telephone number on all outgoing PRI calls and checks for valid numbers. If an invalid
number is found, the Telephone Company will generally send the facility Billing number
instead on this call (note: this policy may vary on a state by state basis). It is possible to

2.8.1
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send a blocked Caller ID to mask the call from the caller party. This is done by setting SND
to NO in MMC 312 for the station.

METHOD 2: Per Station Programming  The second method is to use the CLI tables in
MMC 321. These tables allow up to 4 calling party numbers to be assigned to each station
on the system. Each table is then assigned to a PRI circuit in MMC 430 and when an
outbound call is made over a PRI then the number assigned to that station for that PRI will
be sent. Any valid telephone number assigned to this PRI can be used as the calling party
number. These telephone numbers are purchased from the Telephone Company. Only
numbers purchased for a specific PRI can be used as a calling party number for that PRI
(i.e., you can’t use numbers from other facilities). The Telephone Company screens the
calling party telephone number on all outgoing PRI calls and checks for valid numbers. If
an invalid number is found, the Telephone Company will generally send the facility Billing
number instead on this call (note: this policy may vary on a state by state basis).

2.8.2
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TEPRI SETUP METHOD - FIGURE 1

The following shows a step by step approach to programming a TEPRI board as either aT1 or
as a PRI circuit. Please consult the individual MMCs for specific details on the various
parameters used.

SET DIP
P SWITCHES
ON CARD
ANY CHANNEL
PRI MODE MMC 430
CH. SELECT PRI OPTION
SWH
USE CHANNEL
TIMER
DGT
RING PLAN 1-6 MMC 714
CcwW
DELETE DID DIGIT
NAME
MMC 424
CARD RESTART
MMC 405
CO LINE NO.
OR
MMC 321
SEND CLI NO.

Note: Enter the telephone
number to be used as the
calling party telephone

number for outgoing calls

283
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e EXAMPLE 1: PROGRAMMING A PRI TRUNK

The following shows a typical step by step approach to programming a ISDN PRI.

ANY CHANNEL=NO
PRI MODE=DDI
MMC 430 CH. SELECT=LOW
—_— . SWH=NI-2
PRI OPTION USE CHANNEL=8
TIMER (DON'T CHANGE)
CLI TABLE

DGT =3055998499
RING PLAN: 1 = 5000
2 = 5028

CW = NO
MMC 714 DELETE =0

DID DIGIT NAME = ACCTG

DGT = 3055135387

RING PLAN: 1 = 5005
2 = 5028

CW = NO

DELETE = 0

NAME = MKTG

7001 = 3055998499
7002 = 3055998499 MMC 405

AAAAAAAAAAAAAAAAAA GO LINE NO. MMC 424

70208 = 3055998499 CARD RESTART
OR

MMC 321
SEND CLI NO.

284
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2.9 ORDERING AN ISDN PRIMARY RATE INTERFACE

(PRI) TRUNK FACILITY

Ask the Telephone Company Service Order Representative or Customer Account Manager
questions to determine the following:

1. What are the various types of PRIs that the Telephone Company can provide service to the
desired site with. If you have a choice, tell the Telephone Company that you prefer a
National ISDN 2 (NI-2) PRI. If this is not available, the OfficeServ 7200-S will support either
the #5ESS Custom or DMS-100 PRI protocols. However, the NI-2 PRI is most desirable
because it is generally the easiest one to work with. In addition to the normal calling party
number delivery, the OfficeServ 7200-S will support calling party name delivery on a #5ESS
Custom or on a NI2 PRI. Name delivery is supported on a DMS 100 type circuit.

2. The Telephone Company will usually ask about High/Low Selection. Typically, to avoid
glare conditions, the Telephone Company and the OfficeServ 7200-S need to start
searching from opposite ends of the “B” channel list when each attempts to select a “B”
channel for call handling purposes. For example, let’s say that you have a PRI with eight (8)
“B” channels. The channels are numbered 1 through 8. The Telephone Company suggests
that in completing incoming calls to the PRI that they will start hunting from the highest
numbered “B” channel (i.e., 8) to the lowest numbered “B” channel (i.e., 1) while
attempting to find an idle “B” channel to use for a specific call. This means that the system,
when looking for an idle “B” channel to service an outgoing call attempt, should start
hunting from the lowest “B” channel (i.e., 1) to the highest “B” channel (i.e., 8). This
agreement needs to be established between the Telephone Company equipment and the
OfficeServ 7200-S customer premises equipment for service to be provided.

3. The “B” channels should be requested optioned for switched voice/data service. Thus,
they will be able to handle both voice (e.g., speech) and data (e.g., Internet access) traffic.

4. The OfficeServ 7200-S presently supports a single “D” channel for from 1 to 23 “B”
channels. The OfficeServ 7200-S does not presently support NFAS (i.e., Non-Facility
Associated Signaling which allows a single “D” channel to control “B” channels on more
that one PRI T1 digital span) nor does it presently support a “backup D-Channel”.

5. The Telephone Company will ask the number of “B” channels and telephone numbers you
want to have provided. There is no relationship between telephone numbers and “B”
channels. The number of “B” channels desired is proportional to the facility traffic handling
capability similar to a DID trunk group on a T1. The PRI can support any number of
telephone numbers since the telephone number simply allows a specific terminating
destination in the OfficeServ 7200-S when a call is placed to that specific telephone
number. Again, this is similar to DID service on a T1. Typically, the Telephone Company
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charges for both the number of “B” channels provided and for each telephone number
provided.

6. As indicated in item 5, incoming calls on a PRI act in a manner very similar to DID service
over a T1. Now, the Telephone Company can send you a 3, 4, 7, or 10 digit telephone
number as the “Called Party Number” when an incoming call is received. This information
must be known and agreed upon by both the Central Office (CO) and Customer Premises
equipment (CPE) since the “Called Party Number” must be programmed in MMC714 for
routing calls for this number to a specific station, station group, etc. Further, the
Telephone Company can transmit a 7 or 10 digit “Calling Party Number” to the premises
equipment. This is another point that must be agreed upon by both the CO and CPE so
that CPE users can identify where the call was placed from. Typically, a 10 digit “Calling
Party Number” is the normal choice of most people.

7. By definition, U.S. ISDN PRI uses B8ZS line code and ESF (i.e., extended superframe)
format. This is provided automatically when a PRI is setup and is not a selectable option.
The CSU (customer service unit) used to terminate the T1 span supplying PRI service
should accommodate this.

8. Prior to cutting the PRI into service, the Telephone Company may ask you to “loop” the
CSU (i.e., place the CSU in loopback mode) for test purposes. Only do this if the Telephone
Company asks you to do this. You should never loop a PRI with an active “D” channel
unless instructed to do so by the Telephone Company since this can cause a problem
condition (i.e., the ISDN “D” channel will try to communicate with itself in a “looped” PRI
situation).
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2.10 OfficeServ 7200-S Voice over IP (VolP)

Introduction

This OfficeServ 7200-S Technical Manual Special Applications section is intended to introduce
qualified personnel to the following OfficeServ 7200-S VolP features:

o Supporting the VolP trunking gateway features via the OAS card.

e Supporting Samsung proprietary IP keyset. OfficeServ 7200-S can support up to 64 IP
stations, which can be combination of any of the following: WIP 5000 Wireless Handset,
ITP 5100 Series, or Softphone.

« IP Networking: OfficeServ 7200-S has the ability to network up to 99 systems together
with a high level of feature integration. The networked systems may be any combination
of OfficeServ 100, OfficeServ 500, and OfficeServ 7200-S systems running V2.46 or higher
software.

It is highly suggested that a basic knowledge of IP network topology and networking
equipment functions be known prior to applying these services. Infrastructures of private
Intranet and public Internet applications should also be familiar subjects.

Overview

The OAS VolIP series card is a standard and proprietary based Voice over Internet Protocol
option card that provides toll quality voice and seamless integration with the
OfficeServ 7200-S systems via an IP network.

The OAS and the MP20S cards also support Samsung’s proprietary ITP 5100 series IP
keyphone, WIP 5000 Wireless Handset, and Softphone. VolP converts voice and signaling into
IP packets, which can be transmitted over any TCP/IP network so that voice looks like data.
VolIP provides the solution for desktop accessibility in the enterprise business environment.
The OfficeServ 7200-S OAS card(s) can provide up to sixteen simultaneous voice
conversations per card over an IP network. The easy addition of OAS boards in the OfficeServ
7200-S systems requires no integration into a server or desktop personal computer. VolP calls
can be established from desktop telephone instruments without complex integration of
software or hardware. VoIP eliminates the cost of maintaining separate networks for voice
communications in the Intranet environment.

VolIP Overview

VolIP is transported by the OfficeServ 7200-S OAS card utilizing the standards based Internet
Protocol. This standard addresses the means of transferring voice, data, and images through
IP (Internet Protocol) networks. IP is the accepted protocol standard for transporting data.
With VolP certain compression standards have also been adopted to represent each second
of voice with an amount of bandwidth. The OfficeServ 7200-S OAS cards can utilize G.711,
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G.729A, G729 or G.723 standards voice compression codec's (card dependant). This allows for
a selectable 64kbps, 8Kbps or 6.3Kbps bandwidth use when preparing voice compression for
IP transport on a particular network. Compression is used to reduce the digitized voice into a
smaller bandwidth that can be carried in smaller packets. The OAS card can determine the
compression method for each individual call setup. There is also a certain amount of
frame/packet overhead in each compression channel. 64Kbps of bandwidth can support 4~5
calls simultaneously. This can vary depending on efficiency features like codec selection,
Silence Suppression and Multiframe counts. Unlike switched networks, VolP connections use
the packet switching method and consist of a sequence of numbered of data packets. Since
voice conversation is usually considered “real time” these packets need to be delivered in a
consistent manner with minimal delay. The OfficeServ 7200-S OAS is Gatekeeper compliant.

In any Ethernet environment, packet transfers are subject to delays and/or loss. If these delays
are great the voice quality will deteriorate severely. The Ethernet data traffic and network
topology should be a consideration when applying VolP transport. Network congestion does
affect call quality in any VolP application.

ITP 5100 Series Keyphone Overview

The Samsung ITP 5100 series IP keyphones provide full iDCS keyphone functionality locally or
remotely on an IP network. The unique ITP keyphone instruments communicate with the
OfficeServ 7200-S system in a proprietary IP message format to emulate full keyphone
functionality. Working in conjunction with the MP20S and an OAS card the ITP keyphone can
access all station features and trunk facilities on the OfficeServ 7200-S system. The ITP
keyphone can function on private networks (Intranet) or public IP networks (Internet). ITP
keyphones support DHCP services and can also function behind NAT (Network Address
Translation) routers. There are two types of ITP 5100 series keyphones:

ITP 5100 Series Keyphone Overview

The Samsung ITP series IP keyphones provide full iDCS keyphone functionality locally or
remotely on an IP network. The unique ITP keyphone instruments communicate with the
OfficeServ system in a proprietary IP message format to emulate full keyphone functionality.
Working in conjunction with the MP20S and an OAS card the ITP keyphone can access all
station features and trunk facilities on the OfficeServ system. The ITP keyphone can function
on private networks (Intranet) or public IP networks (Internet). ITP keyphones support DHCP
services and can also function behind NAT (Network Address Translation) routers. There
are three types of ITP 5100 series keyphones:

o ITP-5121D and ITP-5107S

The ITP-5121D and ITP-5107S have 21 and 7programmable buttons respectively and full
traditional iDCS keyset functionality. The LCD display is a 2 line 36 character display that
informs the user as to call status and call states. The LCD also indicates incoming call
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parameters. Traditional features such as Station Camp-on, Station Paging, Offhook Voice
Announce are seamless with the ITP series keyphones. Other traditional buttons such as
Transfer, Hold, Speaker, Volume control, Redial, Conference and the Samsung intuitive
Softkeys make them truly functional. In addition to the standard keyphone keys there is a
navigation button that allows scrolling though various keyphone menu parameters
(navigation key is not available on 5107S model). See the ITP 5100 Series Keyphone User
Guides for more details.

Figure 1.ITP-5121D Keyphone and ITP-5107S Keyphone

e ITP-5112L

The ITP-5112L is a large LCD color display ITP keyphone. The large display features
interactive softkeys to navigate through system keyphone features. The large display
supports a visual status bar, title bar, Icons associated with 12 selection buttons and call
aid graphics. The LCD also indicates incoming call parameters via Icons. Other traditional
buttons such as Transfer, Hold, Speaker, Volume control, Redial, Conference make the ITP-
5112L truly functional. In addition to the standard keyphone keys the navigation button
also allows scrolling though various keyphone menu parameters. See the ITP 5100 Series
Keyphone User Guides for more details.

Figure 2. ITP-5112L Keyphone
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OAS Hardware Overview (OAS) Version 2

The OAS (Optional Application Services) card running version 2.x software or higher supports
a diverse range of features and applications. The selectable features are H.323 VolP trunking,
SIP VolP trunking, OfficeServ 7200-S System Networking via IP and the Samsung ITP 5100
Series keyphones. The OAS card also supports MOBEX services with a selectable range of
Media Gateway ports and MOBEX DTMF services. Each OAS card has an embedded RJ45
10/100 BaseT Ethernet female connector for IP network connections. LED’s on the front of the
card provide operational status. The OAS cards automatically detect 10BaseT or 100 BaseT
Ethernet networks. There are no selectable options on the OAS card.

The OAS card has a recessed RESET button that will initialize the MGI card manually if
required. To load the flash memory of the OAS to the DRAM after power up or after resetting
the system takes approximately 3 minutes.

The SIO connector on the face of the OAS card allows trace monitoring of the OAS functions.
This is used for engineering purposes only.

OAS CONFIGURATION OPTIONS

MOBEX MGl
0 16
16 12
24 8
28 4
32 0

The OAS card has the following set of options set in MMC 858. Here are the options per OAS
card.

MOBEX 32 ONLY
MGI-4 MOBEX 28
MGI-8 MOBEX 24
MGI-12 MOBEX 16
MGI-16 ONLY

uhwnN =

The MGI functions of the OAS card support the following functions.

o [P Phones

o IP Networking (Network multiple systems over an IP Network)
« G729 (8K) CODEC, G.723.1,G.711, G.729A CODECs

e SIPand H.323 IP Trunking

o T.38 Fax CODEC

« Inband or out-of-band signaling of DTMF tones
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OAS Card Installation (OAS)

An OAS card can mount in slot 3, 4 and 5 of the OfficeServ 7200-S cabinet running an MP20S
processor card. There is a processor on the OAS cards, so it is not recommended to insert this
card with system power on.

Figure 3. OAS Card

System OAS Card Capacity

For the OfficeServ 7200-S running MP20S processor, a maximum of 3 OAS cards can be
installed in each cabinet.

OAS Power Requirements

The OAS card does not use any power units against the maximum power supply
requirements.

Card Insertion

Power OFF the OfficeServ 7200-S system. Insert the required quantity of OAS cards into the
appropriate card slots. Push firmly in the middle of both card ejectors on each card to ensure
that it is fully inserted into the backplane connector. Connect IP network cables. Power ON
the OfficeServ 7200-S system.

OAS and MP20S IP Network Connection Cable

The cable needed to connect the OAS card to an IP network is a standard “straight” 8
conductor data cable. This cable is sometimes referred to as a LAN UTP Category 5, 4 pair RJ45
male to male data patch cable. Connection to the network can be via a patch panel or data
hub type device. The data patch cable is not provided with the OAS card and must be
purchased separately through a data equipment supplier.

NOTE: The Ethernet network cables on the OAS and MP20S cards MUST be connected to the
data network upon power up to detect the Ethernet connection. The OAS or MP20S cards
CAN be connected after power up but must be reset to detect the network connection.
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OAS Card Labeling
Ports & LEDs Function Description

LAN Port that connects the Ethernet.

SIO UART port (for tests).

RST Button for resetting the MGI.

PWR LED This LED indicates the power supply status.
- Off : Power is not being supplied.
- On: Power is being supplied properly.

RUN LED This LED indicates MCP/MP20 status.
- Off : Power is not being supplied.
-On: Booting.
- Blink : The RAM program is operating.

LAN Tx LED This LED indicates the status of the Ethernet data transmission.
- Off : Data does not exist.
- On or blink : Data is being transmitted.

LAN Rx LED This LED indicates the reception status of the link and Ethernet data.
- Off : Data does not exist or the link is not connected.
- On or blink : Data is being received.

SVCLED This LED indicates if the service is being offered.
- This LED blinks when the software task can be serviced.

DSP LED This LED indicates if the VoIP DSP is operating.
- This LED blinks when the VolP DSP operates.

RTPT LED This LED indicates if the voice packets are being forwarded.
-This LED turns on when the voice packets are forwarded.

RTPRLED This LED indicates if the voice packets are being received.
- This LED turns on when the voice packets are received.
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OAS Operation Overview

The OAS cards have the voice CODEC’s for VoIP and an RJ45 10/100 10BaseT connector for the
network connection. The MP20S supports the controls in relation to the OAS card(s), i.e.
setup, CODEC selection, availability, CODEC usage type etc. The MP20S also has an RJ45
10/100 BaseT connector. BOTH the OAS and MP20S cards must be connected to the same
network together. This is required to reduce delay of information if traversing routers and
other data network equipment.

Unique programming allows the access to the private Intranet and Public Internet services
simultaneously. This is accomplished via programming static IP addresses for specific uses.

The OAS card use is distributed via channels. Port reference is used to accommodate a more
static perception of the OAS channel identity. For simplicity the word port will be used to
reference OAS card CODEC channels.

The OAS cards can be used for several functions simultaneously or individually. Each OAS port
will auto negotiate the service of each port for the type of usage required. This means that the
same port can use SIP protocol for one call and H.323 for the next call without any
programming changes. With multiple OAS cards installed, service grading of the MGl services
can be programmed so that specific OAS cards can be selected for different uses. This grading
is similar to standard trunk grading where the number of users do not match the number of
available lines. If a one to one ratio is required for total non-blocking service this can be
accomplished via programming and selection of the number of simultaneous uses in
proportion to the number of OAS ports.

OAS card(s) use of services can also be shared. MMC 615: OAS Group, allows the segregation
of services to specific cards. MMC 724: Dial Numbering Plan, allows addressing of the default
numbers and trunk assignments to customize the application. MMC 831: OAS Parameters
provides the OAS card(s) with IP address information. The OAS Services will be explained in
detail in the OAS Functional Overview section found later on in this Application Section. The
OAS services will be defined in MMC 858 separating the media gateway and DTMF services
for MOBEX support.

OAS Services (OAS):

- H.323 Trunking Gateway

- SIP Trunking Gateway

- ITP keyphone CODEC support

- VolP Networking Gateway

- MGI Requests (facsimile over IP)
- MOBEX (DTMF Services)
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MP20S (Main Control Processor Release)

The MP20S provides a robust IP platform on the OfficeServ 7200-S. The MP20S supports the
default LAN connection via the RJ 45 10/100 BaseT port on the face of the card. This connects
to the same IP network that the OAS card(s) are connected to. (ITP keyphones can be on the
same or a different network). The OfficeServ 7200-S system IP address is registered on the
MP20S card. All IP connectivity is directed to the MP20S IP address. MMC 830: Ethernet
Parameters, provides the selections for the system MP20S IP address.

OAS and MP20S Card Relationships

Theory of Operation

When an IP call is directed to the OfficeServ 7200-S system the MP20S performs the call
control and setup to the remote calling or called IP endpoint. This endpoint can be a legacy
Samsung SMG series H.323 gateway, Samsung ITM series card or other manufacturer
standards based VolP gateway.

Once the MP20S negotiates the setup a determination is made if the IP call is intended to be
received by another IP device on the IP side or a TDM port on the circuit switched side of the
OfficeServ 7200-S. When the request is for a circuit switched side connection, the MP20S
controls the OAS card and sets up a channel for the IP call to use a codec on the OAS as a
gateway to the circuit switched environment. The OAS supports the voice codec to the trunks
or stations inside the OfficeServ 7200-S system. All other controls are managed by the MP20S.
i.e. Setup, teardown, LED status updates in the case of the ITP series keyphones.

The same theory of operation applies on an incoming IP call. The called IP address is the

MP20S card. The MP20S informs the calling IP party that the voice portion of the call will be
managed by the OAS cards IP address. See Figure 3.

Figure 3. OAS and MP20S Relationship

OAS

MP20S

LAN
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ITP Keyphone, OAS and MP20S Relationships

ITP Keyphone and iDCS Keyphone Operation

The ITP 5100 series keyphones use the OAS as the voice gateway when connected to the
OfficeServ 7200 system stations or trunks. The MP20S is involved to provide call setup and
tear down, programmable button functions, displays and system feature access.

ITP 5100 series keyphones provide Auto Codec Negotiation and follows the VolIP codec
settings of the OAS card(s) used. There can be more ITP keyphones than available OAS
channels. This is due to voice traffic possibilities. If it is not anticipated that all ITP keyphones
will be in use at the same time the probability factor of not having a voice channel can be
calculated based on the station activity or use. If an ITP keyphone attempts to use an OAS
card that does not have a voice channel available the ITP keyphone display will show “No OAS
Channels Available”

The ITP 5100 series keyphones must be programmed to provide the keyphone IP address,
subnet mask, router gateway (if used) and MP20S (IP Server) address. Each ITP keyphone must
also have a User ID and Password. This User ID and Password must match the User ID and
Password in the OfficeServ 7200-S system (MMC 840: IP SET INFO). The ID and Password are
used to register the ITP keyphone to the OfficeServ 7200-S and retain the number associated
with that particular ITP keyphone. The ITP keyphones will register with the MP20S and be
provided a default extension number from the OfficeServ 7200-S system provided the ID and
password match. The assigned default numbers can easily be changed to match the iDCS
keyphone station numbering plan. New ITP keyphone registrations can be enabled or
disabled via MMC 840 and MMC 841: IP SEN INFO, SYS IP OPTN. See Figure 4 for the
relationship of ITP keyphone and iDCS keyphones.

Figure 4. Connectivity of a call between an ITP Keyphone and iDCS Keyphone:

OAS MP20S
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ITP Keyphone to ITP Keyphone Operation

When an ITP keyphone is connected and in conversation to another ITP keyphone the OAS
card audio codec is not involved when called on the private network side. The MP20S is
involved to provide call setup and tear down, programmable button functions, displays and
system feature accesses. However, an OAS port is used for system features such as
conference and transfer or internal paging as needed. See Figure 5.

Figure 5. Connectivity between ITP Keyphones:

MP20S

Remote ITP Keyphones

The ITP 5100 series keyphones are unique in the fact that they function beyond the confines
of the existing LAN and will work normally on a WAN (Wide Area Network) infrastructure and
traverse routers and switches when connected remotely. The ITP keyphone simply needs to
know the MP20S server IP address and have the matching ID and Password. The ITP Server is
the address of the MP20S OfficeServ 7200-S system supporting that ITP keyphone. The ID and
Password are used to register the ITP keyphone to the OfficeServ 7200-S and retain that
number associated with the registered ITP keyphone. The data infrastructure (IE routers and
switched hubs) allows connectivity via IP between the ITP keyphone and the MP20S. Note
that in Figure 6 that ITP 1 is on a different network than ITP 2. Public IP and Private IP
relationships will be covered further on in this Special Application Guide. See Figure 6.
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Figure 6. Remote ITP Keyset (shown with iDCS keyphone connectivity also)
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ITP 1
IP address:
105.1.16.144
ITP 2
IP address:

105.52.10.200
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OfficeServ 7200-S OAS Functional Overview

OAS Operational Concepts

The OAS cards support several VolP services. In supporting multiple services the OAS ports are
capable of using different protocols (IE Proprietary, SIP or H.323) automatically on a per port
basis as needed. This allows the mixing of different standards on the same OAS card(s).

In certain applications there may be a need to separate or segregate the card(s) for specific
uses. An example of this is where there are two OAS cards mounted and one card is used
exclusively as a VolIP trunk gateway and the second card is used to support ITP keyphones. In
this case each card can be defined as to what service it will provide. IE. VoIP trunking gateway
use or ITP keyphone use. In another case, where the OAS has 16 VolIP channels, it is possible to
segregate or partition some of these channels for ITP keyphones and use the remaining
channels for trunking gateway use on the same card.

In order to understand the task of segregating OAS cards for traffic or grading purposes the
following is a brief description of the multiple uses of an OAS card. MMC 615: OAS Group
allows separation of these services. By default all OAS ports are available for all services.

OAS Services

Each of the MGl services provide for private network and public network exposure. This allows
connectivity to the public Internet without exposing the private network. This allows router
traversal by remote ITP keysets and far end gateway services and systems. Public network and
Private network relationships will be reviewed further on in this Special Applications section.

H.323 Trunking Gateway

The OAS card(s) when used as a VolP trunking gateway allows VoIP call connectivity to
opposite MGI’s, ITM products, SMG products or other H.323 standards based VolP gateways.
Calls placed in this mode are treated like IP tie line trunk calls. As a tie line type trunk,
incoming digits are expected. Programming allows routing of incoming calls based on
incoming digits, digit translation or trunk ring destinations. Outgoing calls are made by
selecting the trunk or trunk group and dialing the appropriate digits to reach a
predetermined destination. The flexible programming allows outgoing digit manipulation
with LCR like routing.
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SIP Trunking Gateway

The OAS card(s) when used as a SIP (Session Initiation Protocol) trunking gateway allows VolP
call connectivity to opposite MGI’s, or other SIP standards based VolP gateways or devices.
Calls placed in this mode are treated like IP tie line trunk calls. As a tie line type trunk,
incoming digits are expected. Programming allows routing of incoming calls based on
incoming digits, digit translation or trunk ring destinations. Outgoing calls are made by
selecting the trunk or trunk group and dialing the appropriate digits to reach a
predetermined destination. The flexible programming allows outgoing digit manipulation
with LCR like routing.

SIP trunking gateway programming follows the same programming as the H.323
programming but has an additional MMC to address the SIP attributes. MMC 837: SIP Options,
includes general SIP inquiries, response times, UDP ports, SIP server addresses and other
related SIP options.

ITP Keyphone Support

The ITP keyphones use the CODEC’s on the OAS card when calling a circuit switched digital
keyphone or an outside trunk in the OfficeServ 7200-S system. The MP20S controls the setup
messages and determines if the destination (IE iDCS keyphones or outside trunks) require the
use of the OAS card. The ITP keyphones only use the OAS card when accessing the OfficeServ
7200-S circuit switched system side. ITP to ITP calls do not use the OAS card(s) when called on
a private network. This aspect of use can determine how many OAS cards need to be installed
based on ITP station traffic considerations. The number of ITP keyphones does not need to
match the number of OAS channels unless a complete non-blocking application is required.

VolIP Networking Gateway

The OAS supports the voice when connections between OfficeServ 7200-S systems are set up
to use the IP Networking Feature. IP Networking Features are the same as the PRI Networking
features but use IP as the transport method. Point to point calls are originated and terminated
as VolIP trunks but the informational data is exchanged via IP packets between MP20S cards.

Facsimile over IP

This option assigns the number of ports used to support IP facsimiles. The OAS card supports
the T.38 facsimile over IP standard.
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MGI Group Numbering Plan

When using MMC 615: OAS Group, an understanding of the multi-use aspect of the OAS
should be understood. There is a correlation between the Numbering Plan and Trunk Group
Members. To provide a perspective of the port assignment on the OAS card(s) Table 1 should
be used as an example to understand default assignments. For brevity the first 8 port
assignments are shown in the example.

MMC 615: OAS Group Assignments: Selects which OAS ports will be accessed based on the
call type. Default assignments allow all ports to connect to all services.

Local ITP: This refers to ITP keyphone stations on a private network.

Public IP ITP: This selects ports to be used by ITP keyphone by the public or exposed side of
the network.

VolP Network: This refers to ports used when using the networking features on a private
network. These ports will transport the voice side of an OfficeServ 7200-S system networking
call.

Public IP Network: This selects ports that will be used when using the networking features
via a public or exposed IP networking. These ports will transport the voice side of an

OfficeServ 7200-S system networking call.

VolIP Trunk: This refers to the OAS ports that will be used for VolIP trunking gateway calls on a
private network.

Public VoIP Trunk: This refers to the OAS ports that will be used for VoIP trunking gateway
calls via a public or exposed network.
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Table 1: MGI Group default Numbering Plan Assignments:

E o 4 % 5 4 E
o
3 o< S = 0 o

a < g2 g0 s o2 |62 = 50 | =

= & o e e 2u [ S X w x © > 4

w e Y x VvV 2 s [C ] - o [~ = = v 2 22

= & o= 0= Z X = ws o< X a = x 25

= @ a= | &5 | 02 | 5 |24 | =&z z 6= |2 Ez_| o

™ = E Ex = X < a= beg 2 1n S 2 Ilaxy w

o = o uw <9 S u ua z w T £s v £ RIgurl @

a z =2 o9 Bz B2 |32 20 u o2 Zula 2yl §

v} v} gs ‘-_';E a< z32 L2 m %gs %E gE %4:5%%5 b

s s S= 2= Ea as |26o|S52S| 5= 2= |Sas|Sz5| E
3801 3801 3801 3801 3201 3801 3801 8301 3801 3801 8401 8501 8501
3802 3802 3802 3802 3202 3802 3802 8302 3802 3802 8402 8502 8502
3803 3803 3803 3803 3203 3803 3803 8303 3803 3803 8403 8503 8503
3804 3804 3804 3804 3204 3804 3804 8304 3804 3804 8404 8504 8504
3805 3805 3805 3805 3205 3805 3805 8305 3805 3805 8405 8505 8505
3806 3806 3806 3806 3206 3806 3806 8306 3806 3806 8406 8506 8506
3807 3807 3807 3807 3207 3807 3807 8307 3807 3807 8407 8507 8507
3808 3808 3808 3808 3208 3808 3808 8308 3808 3808 8408 8508 8508

*SIP trunks are VoIP Trunk members in MMC 615: MGI Group.

For traffic considerations, (IE CODEC availability at any given time) specific ports may be
selected to be accessed for defined uses. The other services are not used so they are removed
for clarity.

Table 2: OAS programmed assignments

MGI PORT/ MEMBER

MGI NUMBER PLAN

OCAL ITP GROUP
MEMBER MMC 615
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PUBLIC ITP GROUP

MEMBER MMC 615
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PLAN IDX MMC 724
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VOIP NETWORK
NUMBER PLAN
IDX MMC 724

VOIP TRUNK MEMBER

MMC 615

PUBLIC VOIP TRUNK
MEMBER MMC 615

VOIP TRUNK NUMBER
PLAN IDX MMC 724

SIP TRUNK NUMBER
PLAN IDX MMC 724

3801

3801

3802

3802

3803

3803

3804

3804

3805

3805

3805

8405

3806

3806

3806

8406

3807

3807

3807

8407

3808

3808

3808

8408

*SIP trunks are VoIP Trunk members in MMC 615: MGI Group.

In the above numbering plan example there is a one to one relationship of available MGI
ports and ITP keyphones.

Further refinement to the numbering plan assignments can be made by adding the VolP

trunks to a specific trunk group. (IE. 802, 803 etc.)
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H.323 or SIP Trunking Gateway

The OfficeServ 7200-S MGI functions as a VolP trunking gateway. The OfficeServ 7200-S
software considers the MGI ports as trunk ports. As a trunking gateway the OAS card support
the H.323 or SIP standards on a per port basis as needed. The OfficeServ 7200-S OAS card
programming is similar to installing or adding other cards in the OfficeServ 7200-S system.
Each OAS card has ports assigned that are comparable to the system trunk ports. In a default
system the OfficeServ 7200-S will automatically identify that an OAS card is present and
assign trunk numbers to the available ports. The trunk numbers will be in the 84XX range. If
an OAS card is to be added to an existing system it is recommended to power off the cabinet
that the card is going to be installed in.

Programming MGI trunks are similar to programming traditional trunks. The MGI VolIP trunks
can be in trunk groups (MMC 603 Assign Trunk Groups) or MGI VolIP trunks can be individually
assigned as Direct Trunk Keys (MMC 722, MMC 723 Key Assignments). MGI VolIP trunks can
also be included in LCR programming to provide alternative routing of outgoing calls. Station
calls between OfficeServ 7200-S systems via VolIP can also be accomplished via MGI trunks. An
MGI or other compatible VolP gateway equipment must be present on the LAN or WAN to
place VolIP calls to and from the OAS card.

VolIP Trunk Call Routing Concept

VolIP calls via the MGI use routing tables to determine where to route the call based on digits
dialed. Digits can be added or removed as part of the call and be transparent to the calling
station. The digits dialed then reference a table that has the destination IP address then
repeats the digits needed at the far end.

Programming of the MGl follows an LCR type of programming where the tables are used to
reference the dialed number and send the call to the right IP destination. It is not necessary to
have System feature LCR programmed to use the MGI VolP facilities. Incoming calls via the
MGI can be directed three different ways, Follow the DID Translation table, Follow Incoming
Digits or Follow Trunk ring assignments. These settings are system wide and affect all OAS
cards used as trunking gateways. The outbound routing tables are referenced by OAS cards
system wide.

A basic example of the direct station to station dialing string in an OfficeServ 7200-S directing
a call over an OAS card to another OfficeServ 7200-S OAS card is as follows:

80 0 201
e 80is the trunk group access code to the MGI trunks.

e Qisthe access code that references an IP address table.
e 201 is a station in the distant OfficeServ 7200-S system.
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In the above example the station caller will hear a second dial tone when 80 is dialed. After
dialing 0 and station number 201 the MGI program looks up the corresponding IP address
with the access code 0. IP communications are established between the MP20S of the
originating system and the far end MP20S. The access code 0 is deleted then the digits 201
are sent in an IP packet and repeated by the far end MGI. The caller will hear station ringback
tone and is able to converse when the called party answers. The access code can also be
imbedded in the sent digit string information allowing more transparent dialing.

This concept is used only when using the MGI as a trunking gateway. IP Networking uses the
communications between MP20S cards to determine the MGl use so trunking gateway inputs
are not required.

Internet Protocol (IP) Addressing

To program the MGI VolP it must be known where to route IP based calls. A basic knowledge
of Internet Protocol (IP) networking should be understood to program IP addresses and IP
gateway addressing. The OfficeServ 7200-S must have an IP address associated with the
MP20S and each MGl card installed. The OAS cards can be programmed only after installed in
the system. The IP address can match the existing LAN (Local Area Network) addressing
scheme or it can be a totally different IP address level. It is suggested to match the existing
LAN IP address plan to permit ease of administration. Also required will be an IP subnet mask
and a gateway address.

Subnet addresses allow connectivity in the same network and determines if the data needs
be forwarded to a router.

Gateway is a term used as a junctor or the meeting point of two networks. This meeting point
can be a router or an OAS card. When a request is made by a PC or other IP device (MP20S or
OAS) and the address is not in the local network the gateway IP address is where the next
search is performed. The gateway then looks outside the local network for a response to the
request. This all happens within milliseconds. Once a response is obtained, the LAN gateway
router acts as the bridge between the two networks. The information can be strictly data or it
can be voice data. In the OfficeServ 7200-S MP20S and OAS, programming the gateway is
equivalent to the router address to leave the local LAN and access another network.

MGI Programming Responses

The MGI will not update while programming. The update of MGI data changes take effect
after programming has been exited and closed. This can be observed by the IPC message
activity on the MP20S card LED’s.

If the IP address of the OAS card is changed the MGI must be restarted to update the new IP

address information. The update takes about 3 minutes to write to and then retrieve from
flash memory.
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ITP Keyphones and IP Network Connectivity

The OfficeServ 7200-S OAS cards provide a proprietary gateway between the ITP keyphones
and the system features and services. The connections between networks should be
understood before requesting or installing the services for local or remote location ITP
keyphones.

Public and Private IP Connectivity

The MP20S, OAS and ITP keyphones can be used on the private Intranet LAN/WAN and also
have a public Internet presence. This is accomplished by defining the public address on the
MP20S and OAS cards. ITP keyphones can also be registered as public IP addresses but still
communicate with the private network stations and system. Figure 7 shows the relationship
between public and private networks.

In any case with Public network exposure there must be a public address for the MP20S and
each MGI that will connect to the Public network. The remote ITP must have at least one
public IP address available. When using a NAT router at the remote ITP end there only needs
to be one public IP address.

Figure 7. Public and Private Networks

Private Network Public Network

Router

=== - ISP

-

“Public” networks can be defined as a network that is open to the public Internet. Anyone
with access to the Internet can access the endpoint(s) via an IP address. This endpoint can be
a server, email server, PC or router.
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“Private” network is the network that has an IP addressing scheme that is used behind a
router to protect the user endpoints from being accessed by the public. In some cases the
router has a “NAT” (Network Address Translation) setting. This allows the user(s) behind the
NAT router to look as a single address to the public network.

In the OfficeServ 7200-S “public” and “private” do not necessarily actually mean public and
private. These are relational terms to determine if the MP20S must look at source IP addresses
and convert to a destination address. This is done when there are two different networks. As
an example, if all the IP addresses are exposed to the “public” unprotected Internet network.
The programming for the MP20S, OAS, and ITP keyphones would be programmed as private.
They are all on the same network.

If the MP20S, OAS and several ITP keyphones were on a LAN based “private”, protected
network, behind a router and the Internet IP address was in front of the router and “exposed”
to the public Internet the programming for the MP20S, OAS and local ITP keyphones would
be private. In this case the MP20S, OAS and remote ITP keyphone would also have public IP
entries to show the external Internet addresses for translation to the internal Intranet. This
external public entry address allows the MP20S to convert the external IP address to the
internal private addresses.

Customer Provided Routers

Exposure of the private network to the public can compromise the security of the private
network. To use the Private with Public relationship the networks are usually separated by a
router and/or firewall. The routers used MUST be able to support “reservations” or “port
forwarding” feature. The Reservations feature in routers allows the router to “reserve” an
internal IP address to be permanently connected or forwarded to an external IP address. This
permits packets sent to and from the external IP address to be sent to the internal IP address.
Different router manufacturer’s support varying numbers of reservations or port forwarding.
Without this feature in the customer supplied router the OfficeServ 7200-S Private with Public
IP addressing will not function and all address must then be exposed to the public network. A
router supporting this feature permits the VolP features while also allowing the customer to
access the public Internet from their LAN based PC’s (separate IP address required).

In most applications the equipment supporting reservations would be located at the
OfficeServ 7200-S system side. The remote location can have a either a public static IP address
for each ITP keyphone, a NAT supporting router with a single public IP address with multiple
ITP keyphones.
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Remote ITP Keyphone with Public Static IP Addressing

Figure 8 shows the relationship between the MP20S, OAS and remote ITP keyphone. With the
entire network “exposed” connectivity is permitted but there is no way to put ITP keyphones
on a private LAN network without “exposing” the private data network to the public domain.
In this topology the programming in the OfficeServ 7200-S for the MP20S, OAS and ITP
keyphone can be considered Private because they are all on the same network.

Figure 8. Remote ITP with Public Static IP Addresses
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Reservations / Port Forwarding Router Addressing with Static IP Remote
ITP Keyphone

Figure 9 shows the relationship between the MP20S, OAS and a remote ITP keyphone using a
router to provide a separation between the Private and Public networks. With the MP20S on
the private network this also permits ITP keyphones to be connected on the private network
side and the public network side. Note in Figure 9 that the Server Address in the ITP keyphone
is the “exposed” public MP20S Public IP address. The customer provided router in this case
must “reserve” or forward the MP20S and MGI public IP addresses to the private MP20S and
MGI IP addresses. Note that the remote ITP Server IP address is that of the public MCP.

Figure 9. Private Network with Public Network ITP Keyphones
Private Network Public Network
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Remote ITP Keyphones with Reservations Router Addressing

Figure 10 shows Private with Public connectivity using router reservations or port forwarding
at the OfficeServ 7200-S end the remote ITP endpoint(s). In all cases, on a public application, a
public IP addresses must be obtained for the MP20S and the OAS card(s). A public IP address
must also be obtained for each remote ITP keyphone that will be addressed when using
router reservations and a publicly exposed remote end. Note in this example that both ends
(MP20S, OAS and ITPs) are using port forwarding or reservation to expose the MP20S, MGI
and ITP’s to the public network and still allowing a private network that is not exposed.

Figure 10. Private Network with Public ITP Keyphones using Router Reservations
Private Network Public Network
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ITP Keyphone with Remote NAT Router Addressing

Figure 11a shows Private with Public connectivity using a router supporting reservations or
port forwarding at the OfficeServ 7200-S end and a NAT supporting router at the remote ITP
endpoint. In public network cases a public IP addresses must be obtained for the MP20S and
the OAS card(s). A static public IP address OR a DHCP address can be obtained for the remote
ITP keyphone(s) location(s). The ITP keyphones can also acquire an IP address from the
NAT/DHCP router so that they may match the IP addressing scheme of the network where
they are located. When using the routers’ NAT feature multiple ITP keyphones can register to
the MP20S.

Figure 11b also shows remote ITP keyphones using a NAT router. This approach is extremely
cost effective due to the ITP and LAN PC's using the same public address. The ITP’s use the
public address to reach the OfficeServ 7200-S system and the LAN PC’s use the public address
to access the Internet

Figure 11a. Private Network with Remote ITP Keyphone NAT Router Addressing
Private Network Public Network
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