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Central Office Centrex 

One of the first but many growing alternatives to a PBX.  (See attached article AThe Death of the PBX@.)

Centrex (central office exchange service) is a service from local telephone companies in the United States in which up‑to‑date phone facilities at the phone company's central (local) office are offered to business users so that they don't need to purchase their own facilities. The Centrex service effectively partitions part of its own centralized capabilities among its business customers. The customer is spared the expense of having to keep up with fast‑moving technology changes (for example, having to continually update their private branch exchange infrastructure) and the phone company has a new set of services to sell. 

See Figure 9.4

OVERHEAD
Centrex Advantages
1. The LEC, CLEC, and even CATV and electric companies offer Centrex systems.

2. User buys no switching equipment such as PBX.  User may buy telephones but those too can be leased.  This can help preserve a company=s cash flow.

3. Maintenance and backups are all done by the LEC.

4. You can combine multiple geographic locations into one logical Centrex group.

5. Leased on a line-by-line basis, month to month.

6. Some PBXs have a limit, while most Centrexs don=t.

7. Centrex is generally more reliable than PBX (including earthquakes, fires, floods)

Centrex Disadvantages
1. Customer has less direct control.

2. With PBX, customer can modify switch data at any time needed (i.e. add new telephone set, change phone number, etc.).  With Centrex, customer must ask LEC to make changes using service order.

3. Centrex may be more expensive if most calls are internal (between phones on PBX).

4. Line-to-line calls are Afree@ with PBX.  Not so with Centrex.

Key Telephone Systems
Used within a small office or a branch office with 50 telephones or less, a key telephone system (KTS) is an on premise resource sharing device similar to a PBX.

For example, a key system might distribute 48 internal telephone sets over 16 external phone lines.  The business would pay for the 16 individual lines but have 48 telephone sets operating.  

User selects outside line by pressing corresponding line button on key set (phone).

Typical key system features:

1. Call Transfer

2. Call Hold

3. Conference Calling

4. Consultation Hold

5. Put one party on hold while talking to another

6. Speed dialing

7. Intercom calling between key sets

8. Speakerphones / Hands-free calling

9. Automatic Call Information Recording

Key systems are often called fat cable systems due to the thick bundle of wires necessary to each station set.

Key system passes the CO=s dial tone, whereas PBX generates its own dial tone.

Example call out of a key system: Frank calls Sue in New York

1. Frank picks up phone, hits LINE #2 button

2. Key system connects set to C.O. line #2

3. Frank hears dial tone from the C.O.

4. Frank dials 1-212-555-0111

5. C.O. routes call to New York, rings Sue=s phone.  Sue answers phone.

6. Frank and Sue talk for a while 

7. Frank decides to consult with Jane 

8. Frank hits HOLD button - Key System puts current call to Sue on hold.

9. Frank hits INTERCOM button and dials Jane=s set number

10. Jane hears a special intercom ring

11. Jane and Frank talk

12. Frank hits LINE #2 button again and now talks with Sue again.

Example call into a key system: Joe calls Frank

1. Joe picks up phone, dials number associated with LINE #2 of Frank=s Key System

2. C.O. rings LINE #2 connected to key switching unit (KSU).

3. KSU sends ringing signal out to all phones programmed for access to LINE #2

4. Frank answers phone and talks to Joe.

Electronic Key Systems (EKS)
Newer key systems are electronic (EKS) and are smaller, lightweight, and programmable.

EKS have basically the same functions as a PBX.

If you move a handset on an EKS, the system detects the move and reconfigures.  Many PBXs still cannot do this.  (EKS handset has a code hardwired into it.)

EKS can also be used Abehind@ PBXs (CO connects to PBX via one or more trunks, then PBX connects to the KSU via one or more OPX lines).

Private Branch Exchange
The private branch exchange (PBX), (or private automated branch exchange (PABX), computerized branch exchange (CBX), digital branch exchange (DBX), integrated branch exchange (IBX) )is a common internal phone switching system for medium to large-sized businesses.
(See Figure 9.2 OVERHEAD)

PBX is a true intelligent switching system.  Provides local switching between station sets or access to C.O.  Users dial access code (like >9=) to get C.O. service.

Some PBXs are being replaced with computer workstations that perform telephony and CTI functions. (see article ADeath of a PBX@)

Generally, however, a PBX provides advanced intelligent features to users.

PBX features:

1. Private Dialing Plans (4-digit, special prefixes for WATS, FX, etc.)

2. Automatic Route Selection - PBX collects dialed digits and intelligently decides how to route this call for lowest cost

Over FX line

Over WATS trunk

Over DOD trunk

3. Voice Mail

4. Automatic Call Distribution (ACD) - Routes incoming calls (usually INWATS) to the best station set and location

5. Voice Response Unit (VRU) - Provides recorded messages and responds to touch-tone requests from callers

6. Class-of-Service - Permission to use each PBX feature can be given or taken away from each user. 

7. Authentication Codes - PBX users can identify themselves with Apasswords@ when dialing calls to get special access permissions

The PBX can support many types of connections:

1. analog telephones

2. digital telephones

3. computer terminals

4. T-1, frame relay, and other telecommunication systems

5. IBM=s SDLC and SNA

6. modem pools

7. local area network connections

8. and others

PBX components:

1. CPU

2. memory

3. lines (standard telephone lines)

4. trunks (telco CO trunks that terminate at PBX)

5. the network that switches calls inside the system

6. cabinets

7. console or switchboard

8. all supporting logic cards

9. battery back-up system

Older PBX systems are analog while newer systems are digital.
Example call using a PBX: Frank calls Sue in New York

1. Frank picks up the phone and gets dial tone from the PBX.

2. Frank dials 9-1-212-555-0101.

3. PBX consults routing tables, determines that this call should go over the FX trunk to NY 

4. PBX sends dialed number over FX trunk, dropping area code (sends A555-0101@).

5. Call to New York is completed.  Frank and Sue talk.

Example call into a PBX: Joe calls Frank

1. Joe picks up phone.

2. Dials Frank=s public number 1-312-362-6587

3. C.O. chooses trunk to PBX (could choose ANY trunk).

4. C.O. sends OFF-HOOK signal to PBX over the trunk

5. PBX sends WINK-BACK signal to C.O.

6. C.O. sends last 4 digits - A6587@ (this is a DID trunk).

7. PBX looks into station addr table and determines that A6587@ corresponds to Frank=s set.

8. PBX rings Frank=s station set.

9. Frank picks up telephone handset.

10. PBX sends ANSWER signal back to C.O. indicating that the call has been answered

11. Frank and Joe talk

In a digital PBX, the phone is a digital phone and uses a codec to convert the voice from analog to digital.
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