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EZ JOB-SITE CHECKLIST
	Site Preparation Items / Questions
	OK
	Check with Customer
	Need for Job
	Get from Customer

	Will you need to remove or make arrangements to remove the existing system or cables?
	□
	□
	□
	□

	Will you have enough cable pairs at the job site?
	□
	□
	□
	□

	Determine the best location for the equipment room.  Be sure that it has dedicated AC power, a strong ground (use the one in the main electrical panel if possible), room for growth, and is not subject to extremes in temperature. 
	□
	□
	□
	□

	Are there any permits that must be obtained prior to the work?
	□
	□
	□
	□

	Lay out a floor plan for the job which includes  pre-wiring, phone placements, the MDF, sub frames and hub locations, PCs, and conduit or stubbed locations. Give approximate dimensions so you will know the type and amount of cable/wire required.  On the floor plan note what type of jacks and how many cables – voice and data – go to each location.  This may need to be color coded.
	□
	□
	□
	□

	Prepare a key sheet  for each telephone and live pre-wire indicating:

· Type of phone (display, speakerphone etc.)

· Cord Lengths

· Appearances

· Ringing (day and night)

· Coverage

· Boss-Secretary Relationships

· Barge-In

· Toll Restriction

· Alternate Answering Extensions (operator relief)

This information will be invaluable during programming, installation and designation of the telephone sets, and during the testing phase. Make enough copies for the programmer, installer, tester and trainer, and they should be kept up-to-date (along with the Programming Record Form).
	□
	□
	□
	□

	Telephone Sets and Consoles

You will need to select the location of the console(s), DSS and or BLF positions.  Also, selecting alternate answering stations is very important – as these stations will be used for overflow periods and when the operator is not available.

Sometimes customers will try to get by with the least expensive phones. This will be very costly and time consuming when the customer realizes this and must purchase another phone that will serve him better.

Multi-button phones with single key access to features is a time saver for the user, often preventing cut-offs and mis-transferred calls, and makes it easier to train new employees.

A speaker that can be used for hands-free intercom calls, and monitor-only calls (when waiting on hold or dialing out) is also an important time saver.  If the customer has Voice Mail or is anticipating the need for Voice Mail in the future, a Voice Mail light that works with that particular phone system is critical.

Some executives or conference rooms will have a need for a speakerphone, and alternate answering positions will have the needs for BLFs, DSSs and Displays.

Standard single line telephones should be avoided, since the user is bound to need some of the features of the more expensive sets to do their job properly. Having employees tell callers to “Call back if you get cut-off” is not the image most companies want to project, and is unavoidable with the cheapest analog sets.

Integrated cordless phones are a good solution for workers who move around the building, as are the older analog versions which may require extra analog ports on the system. Checking distance limitations and building construction before the sale is important to preventing the customer from returning these phones.
	□
	□
	□
	□

	Accessing the Internet

For employees to access the Internet -  the best way is through the customer’s computer network (Ethernet), and a T1, DSL, or even an analog modem.

If there is a need for real modems at some desks. You can let a number of users share a single phone line for their modems using a “privacy device” on each modem (the first user gets dial tone, and others get “dead air” until the first user is done). These devices work best on standard phone lines with 48V talk battery, although special models are available for station ports using 24V talk battery.

A line sharing device may also be a cost effective solution, which lets a bunch of users with

modems in their PCs share a pool of a few phone lines. This way, it’s more likely one of the lines will be free when they need to use their modem.

Relying on lights to indicate when a modem line is free does not work well, since they will interrupt someone else’s modem call if they forget to look at the light before using their modem.

One of the least desirable ways of using a modem is an Analog to Digital Converter that attaches to the handset of a digital phone. It’s clumsy to use, and the caller can’t use his phone while he’s using his modem. This same device can be used for an analog “conference type” speakerphone, which is a great solution for conference rooms with digital sets, that need these types of speakerphones.

Modem connections placed from PBX station ports are normally much slower than the same call placed with the modem connected directly to a CO line.
	□
	□
	□
	□

	Jacks for faxes, modem lines, T1 data circuits
Determine the locations of special lines, and line sharing for modems if needed. 

The customer may need more than one line (with hunting) for their fax number, or a Fax Server which would receive all incoming faxes and send them directly to the recipient’s PC (or to an administrator who sends the fax to the correct recipient). DID lines (analog or digital) are often used with a Fax Server to allow routing the fax to the correct recipient.

A Fax Switch which relies on hearing the incoming fax’s CNG tones is not a very reliable method to share a line (for voice and fax). A better idea would be Distinctive Ringing from the phone company with a different phone number for the additional ring(s), and a Distinctive Ring Decoder to distribute the calls to the proper device.
	□
	□
	□
	□

	Off-Hook Signaling

Off-Hook Signaling on a new system usually is determined by whatever the customer is accustomed to.

A simple Camp-on Tone may be fine with some customers, but others may require “whisper page” or true Off-Hook Call Announcing through a speaker in the phone.

Converting a customer from an old system with true Off-Hook Voice Announce to a new system with a Camp-on Tone is not very easy. Off-Hook Voice Announce often requires additional ports and expensive telephones, which may have been less expensive on the smaller system they’ve grown out of.
	□
	□
	□
	□

	Schedule the job.    Get required permits.
Will parts of the job need to be coordinated with other trades? Will that  increase the labor hours? Also check out the union situation.

If the job is a new construction or there are any other trades present – check to see if a permit is required.  A fine is possible if you forget about the permit.
	□
	□
	□
	□

	Network 
While CAT5 or better Ethernet is the most popular network, the customer may want fiber to the desktop or have some other fairly exotic data needs. They may also have a legacy network, requiring the installation and termination of Coax, IBM Type wiring, or RS-232 type connectors.

If the network is exotic, you or the customer may need to call in a consultant to make sure that what the customer wants, and what you install, will actually work.  For an older legacy network, you may have to take apart the connectors and make your own connection diagrams based on the existing installation.
	□
	□
	□
	□

	Digital Lines

If T1 or other digital lines are required for the job, make sure that they are ordered ASAP because it is possible for long delays.  Also, some T1 providers will charge for “under utilization” if there are not enough calls made on the T1 line (as agreed on contract signed by the customer).  Be sure that the “out” orders are given and completed for the old lines – and the new ones are correctly programmed in order for traffic to flow smoothly to them.


	□
	□
	□
	□

	Phone Company Preferences
Find out who is the phone company for your customer? Which lines are from which companies, including the digital lines?  Get the contact information, due dates and repair numbers if the customer ordered them.  If the customer is using a CLEC’s analog pairs, and the CLEC has their own switch (instead of reselling LEC dial tone), the lines may have lower volume than normal lines from the LEC, because they are coming a greater distance than from the nearest CO. This would also be the case for Foreign Exchange (FX) lines. It would be good to know the test numbers and repair numbers for these exchanges in case there is a problem.


	□
	□
	□
	□

	Plenum or Non-plenum wire.
If there are ducted returns going back to the HVAC system, regular cable should be fine. An air plenum return ceiling uses the entire area above the drop ceiling as the air return to the HVAC system (no return vents other than openings directly into the ceiling). PVC cable lets off toxic gasses as it burns. If PVC cable is in this type of ceiling as it burns, the toxic 

Fumes will be returned to the HVAC unit, which will then distribute the toxic gasses to other suites that aren’t burning.
Plenum rated cable (CMP) is made of Teflon or a similar substance that doesn’t let off toxic gas while burning, so toxic fumes won’t be distributed. Some cities don’t allow the use of plenum rated cable, so all cables in the plenum must be in conduit.

The area below some computer floors can also be used as an air return. It’s best to check with the landlord or architect to verify the construction before ordering wire for a job.
	□
	□
	□
	□

	Asbestos

Do not move or disturb any asbestos.  The removal will need to be contracted by the landlord.
	□
	□
	□
	□

	Fire walls (or floors) 
Firewalls exist between tenants in a building, around the elevators, and in hallways - it usually goes up to the building roof or floor above. The firewall consists of more than one layer of wall board, to give it the needed fire rating.
If you were to drill a hole in this wall and run your wire through it, toxic fumes from one space would pass through the hole, reaching and harming people in the next office. A UL listed sleeve must be used, along with the appropriate putty and filler to make sure the smoke or flames can’t get through for the rated amount of time. Putty or approved filler must also be used between one or multiple cables going through the sleeve or conduit to prevent fumes from leaking through.  This also applies to floors that are cored for risers in a multistory building, using a different type of putty.
	□
	□
	□
	□

	Interlocking Grid ceilings and drop ceilings.
If your job site has interlocking grid tiles – they cannot be removed. The plenum must be accessed through the occasional single tile that can be removed. These are often marked with a small pin or nail stuck in the removable tile. If you do break some of these in the process of installing the cable there should be an understanding as to who will pay for the repairs.  By keeping hands cleaned – you will avoid marking the tiles.

The NEC (National Electrical Code) requires that all low voltage wiring is attached directly to the structure of the building, not to other pipes or drop ceiling pencil wires because the weight of the wires could make the ceiling grid collapse, especially during a fire.

In an installation where the actual ceiling is quite a ways above the drop ceiling, it’s important to run the low voltage wiring before the drop ceiling grid is in place. After the ceiling grid is up, it’s very difficult and time consuming to get up to the trusses or floor above using ladders.

The electrical or fire inspector may not call you on it, but he has the right to tell you to remove it and install it correctly - if he wants to.
	□
	□
	□
	□

	UPS - Battery Backup- Power Failure Jacks
Will the customer or your company supply the UPS (including for the hubs)? Voice mail systems usually require a much larger UPS than phone systems for the same run time, since the same amount of power is used no matter what the traffic. Phone systems can use a relatively small UPS, since they use less power with less traffic. 

Power Failure jacks and phones in key locations are one answer to power failures.  If there are ground start lines involved, provisions must be made with buttons on the sets or a Loop to Ground Start Converter.
	□
	□
	□
	□

	Static Electricity Concerns
Let the customer know that it is there responsibility to keep the job site static free by humidification and floor treatments.  This is a problem that can possibly cause cutoffs and even go back to the main system reeking havoc.
	□
	□
	□
	□

	Leaky Roofs

Suggest Special EDP Coverage for your customer’s protection for their phone systems and computers.  This coverage should protect this equipment from lightning damage.    If you are aware of previous water damage – do make sure to locate equipment room in driest possible location, and position the phone jacks well above floor level.
	□
	□
	□
	□

	Conduit – Walker Duct – Power Poles
Will existing conduit work with this job or not will depend on the circumstances -  if you cram too much cable in the pipe – their speed will definitely be slower.  Also check length of conduits and distance between pull boxes.  Inspectors may require conduit bushings on the tops of stubbed conduits.

Placing duct or pipes in the floor with dog houses (or blanks for future locations) – for power, telephone, and data equipment is and expensive but efficient answer if the site requires work areas in the middle of a room.  Always plan for future growth and easy access if this is the case.  Another option (if work areas are placed in the middle of a room) is power poles. If power poles are to be used to run the power, data, and telephone lines down from the ceiling you will need to determine when they will be placed and if they will require special jacks.
	□
	□
	□
	□

	Under carpet cable
You can use special flat wire under carpet tiles or even glue standard office carpet over this flat wire to access work areas in the middle of a room.  Be sure to use the manufacturer’s  metal protective sheets over the flat wire (which will protect them from damage).  This expensive solution does not give much room for future growth.
	□
	□
	□
	□

	Computer Floor

If there is computer flooring to remove, suction cups will be required.  The customer normally has this tool. If the area under the computer flooring is used for air return then special plenum cable will be required.
	□
	□
	□
	□

	Special Jacks for Built in Phones - Modular Furniture

In some cases, custom made furniture requires special jacks and/or wiring.  
	□
	□
	□
	□

	Maximum distance from MDF to telephone

Check specs for the maximum distances on the phone system you’re installing.  The telephones will not work right if the distance is too far.  You will be able to get a few more feet by using 22 gauge cable instead of standard 24 gauge.  Or you may choose to use a second system with Tie Lines between them.  Media converters may be available for some systems whereby you can use fiber for most of the run.  Analog station ports are less of a hassle, and can usually be extended (like OPX).
	□
	□
	□
	□

	Sub frames (IDFs)

To determine the length and number of cable pairs needed between the MDF and each sub frame, you must provide for future growth and have ample wall space at the sub frame.
	□
	□
	□
	□

	Distance of run from hub to PC

Each PC must be located within 90 meters (295 ft.) of a hub or switch to meet the CAT5 spec. You can place PCs farther than 90 meters from the main equipment room by placing another hub within 90 meters of the first hub, and connecting the PC to the new hub. Each time you use a new hub, it regenerates the Ethernet signal to go 90 meters.

If a PC is needed further out than 90 meters, you must pull the wire for that PC to the proper hub location. Secondary equipment rooms are needed for these hubs, with room for the patch panel, hub and battery back-up. With patch cables etc., end to end length should be under 100 meters (328 feet).  You may need wall mounted hinged brackets for the patch panels and hubs, or floor mounted racks. Also, be sure that you are able to get the bundles of cables down the wall to those racks (don’t violate a fire wall).
	□
	□
	□
	□

	Lightning 

The lightning protection provided by the phone company is considered basic protection. It should prevent a 2500 set from being damaged, but will not protect sensitive electronic phone systems. Secondary protection is required and should be installed in front of the phone system. Older protectors should be replaced, since any protector using an MOV presents enough capacitance on a line to prevent modems from operating at over 24Kb. Modern protectors have two stages of protection, an electronic device which sends high voltage to ground… backed up by a fuse (preferably resettable) which opens when the current on the line is high. This type of protection is very important. (particularly in areas of excessive lightning)

If you use protectors without resettable fuses- there will be service calls after thunderstorms!

If there are cables leaving the building, even for a short distance, they must have Lightning Protection at both ends. The stations on phone systems, Ethernet networking equipment, paging equipment, etc. have no built-in protection for surges. Special protectors with lower voltage thresholds than for standard POTS lines are available for these types of pairs.

You must have a good ground in order for lightning protectors to work properly.
	□
	□
	□
	□

	RF Interference Sources

Do not run any cables near any machinery (such as plastic and vinyl sealing machines) that can cause RF interference.  Other sources of this interference to avoid are 2-way radio antennas and local paging systems.  If there is a 2-way radio in the vicinity of the phone equipment/hubs then be sure that the antenna is high quality to prevent RF leakage and is extended as far away from this equipment as possible.  You should use CAT5 cable for telephones if you have an idea that RF interference is close.  If there is evidence of RF interference – you could have big problems with successfully installing a phone system.

Radio towers (nearby) can cause huge RF interference problems.
	□
	□
	□
	□

	Cellular Lines 

Special Cellular to POTS phones or adapters will enable the customer to make or receive cellular phone calls using their regular phone system telephones. These can be used in an emergency, as well as a backup to POTS lines both for voice and the customer’s alarm system. These devices simply connect like a trunk or CO line.

If the customer is a retailer who relies on credit card authorizations, one of these cellular adapters connected to their credit card authorization terminal can be a life saver. This may also be a money saver if the customer gets free cellular to cellular minutes. This allows workers in the field to call in to the office at essentially no charge, and also allows office workers to contact field workers without paying for additional cellular minutes.
	□
	□
	□
	□

	Cutover

Trying to coordinate the cutover with your customer can be tricky.  Find out exactly when the customer is moving.  

Bridged service where the lines are working in two locations? This is the safest, but usually costs more from the phone company. This is most often done when the customer is moving within the same or a nearby CO.

Flash cutover using the old numbers to new location, usually done on a Friday afternoon or evening with the phone company’s cooperation. This could lead to problems that can’t be fixed until the following week.

All new phone numbers, where the telco is responsible for the referrals and RCF. With this type of cut, the lines can be installed a few days in advance so you can test them to make sure they are all working, and have the RCF and referrals due on the night of the move.

It would be smart to order Call Forwarding for some of the lines in the old location  so     they can be manually forwarded to the new location   (include the fax line) and verify that the disconnect order is dated for a couple of days after the cutover date (this will be a big protection in case any problems come up).
	□
	□
	□
	□

	Maintenance Contract
Inform your customer of the advantages of a maintenance contract on his phone system.  The maintenance contract will keep your customer satisfied with the performance of the telephone system – it will cover most technical problems other than acts of God including fire or flood.
	□
	□
	□
	□

	OPX  -  Off Premise Extensions
OPXs are a pain.  In some cases they NEVER work properly.  Always allow extra time for installing these lines.  One of the frequent problems is “hearing”.    In order to request the correct OPX the installer needs to know the OPX which is recommended by the phone system manufacturer.  The installer will receive an ordering code to give to the telephone company.  Some phone system manufacturers say that their station ports can not be used as OPXs.  Proctor & Associates {425-881-7000} makes a LONG LOOP ADAPTER that will interface analog station ports (that will ring a standard 2500 set- that the manufacturer says can’t be used for OPXs).  Be sure to get the ordering code.
	□
	□
	□
	□

	Off – Site Workers
In cases where employees working from home or nearby offices need access to the main phone system and network,  there are specific phone systems that allow an ISDN line to provide all of the features of a system phone at another location as well as computer network access.  This home worker may also need to log in and out as an agent on the ACD.  Reliable communications requires a dedicated connection like ISDN.  Voice over IP does not lend itself to business conversations  - except over a dedicated connection like a T1 line.
	□
	□
	□
	□

	Least Cost Routing - ARS – Automatic Route Selection

If the customer has more than one type of outgoing trunk (line), will they be put on different buttons on the telephone sets, or will they need LCR?

The initial programming can take some time for a lot of different routes. More hours should be allocated for customers with Tie Lines where trunks are accessed by remote systems. Special attention should be made to Tie Line compatibility of connected systems.

In some cases, OPXs in each direction can be a workaround for Tie Lines, but these usually can’t be made a part of LCR.
	□
	□
	□
	□

	Alarm System
The Alarm Company will need to have an RJ-31X on a loop start telephone line.  Who will install the necessary jack?
	□
	□
	□
	□

	Incoming 800 Lines
If the customer has an 800 number that is forwarded to his POTS lines, make sure that the 800 service provider knows when to change the pilot number that the calls are forwarded to.
	□
	□
	□
	□

	Data Circuits
In cases where data circuits (which include DSL) need to be installed or moved you must be sure to provide for extra time.  As they require special attention and must be in working order at the time of the cutover.
	□
	□
	□
	□

	Loop Current  -  AC Voltage  On the Phone Lines
High Loop Current can cause many problems on a phone system and can lead to failures on CO Line cards or other system components.  

High AC Voltage – greater than ½ VAC can be responsible for noise and problems on a new phone system (Longitudinal Imbalance).

Find out beforehand who will be responsible for paying for the devices needed to reduce the Loop Current and reduce the high AC Voltage if these devices are required.
	□
	□
	□
	□

	CPC – Calling Party Control
Check that CPC is ordered on all new lines, and that it’s there and working on existing lines. When there is no CPC (or it’s too short for the system to recognize it), the following symptoms occur:

· CO Lines will get locked up
· Calls won’t release from hold if the outside caller hangs up
· Voice mail messages won’t end when the outside caller hangs up (there will be lots of garbage at the end of every message from the outside)
· Dictation equipment won’t hang up when the user is done (needs CPC on station to station calls within the system).

You have to specifically request CPC for the lines.  Check the CPC timing to make sure it’s compatible with the new system (500ms is standard), since it may be too low (as low as 60ms) for your system to recognize it.

Some digital lines don’t handle CPC when they come out of a channel bank, maybe because of the configuration on the other end. Devices connected to analog station ports (such as voice mail and dictation equipment) also have problems disconnecting, since very few PBXs or Key Systems provide CPC on their station ports. Some devices can listen for a few seconds of silence to decide when to hang up, but some PBXs and Key Systems put out dial tone, reorder or busy signal instead of silence when the trunk drops off and the station doesn’t hang up.
A CPC Generator is available that listens for a steady or interrupted tone, and hangs up the line automatically (within 3 seconds).


	□
	□
	□
	□

	Conference Calling
In order to allow conference calling for your customer (where all parties can be heard) the most cost efficient method is to order 3-way calling on all the lines, and provide a flash button on each telephone set allowing the user to make a conference call using 3-way calling on one line.  Make sure there is a key available for the flash button.


	□
	□
	□
	□

	Recording Calls
With the popularity of digital phone systems as well as digital lines (T1), recording calls has become much more difficult and expensive.

Some telephone systems have proprietary modules available that can be used to deliver analog voice to a single or multi-channel recorder (logger), but on many systems you can only get the analog conversation off of the receiver pair going to the handset.

Inexpensive devices are available to bring the analog signal off of the handset jack on the phone, which can be attached to a recorder at the desk or run back to a logger located in the telephone room (using the spare pairs of the station cable).

Multi-channel loggers are usually very expensive. An inexpensive solution is an adapter paired with an inexpensive VOX operated cassette recorder (the user must remember to change the tape when it runs out).
	□
	□
	□
	□

	Barge-In
Barge-In can be as simple as a square key system with “Privacy” turned off so that anyone can pick up a busy line, or it can be used by a supervisor to monitor employees using a certain code.

Not all systems are capable of monitoring calls in the same way, so you should have an understanding of exactly how the customer expects to use this feature. Some systems will make a beep or other noise, no matter what you do when you program this feature.

Most states require that at a minimum one of the parties to a call know that a call is being monitored or recorded, and sometimes both parties. This requirement may be met by:

1. Placing a poster in the workplace.

2. Making sure that all callers hear a recorded message.

3. The employee tells all callers about the monitoring at the beginning of each call.


	□
	□
	□
	□

	Caller ID

The customer usually has to pay extra for CID on each line, and Caller ID with Name is much more expensive.

While CID can be incredibly useful when used with screen pops on a computer system (CTI), not all phone systems can display the name as well as the number in a useful way to the recipient of the call. It may disappear from the phone’s screen after a few seconds, or go away on transferred calls. In addition, you see a different phone number for each different line the customer uses to call you on, which is hard to keep track of in your head.

The name is usually only provided for calls within the LATA, so the customer might see ILLINOIS CALL or OUT-OF-STATE or UNAVAILABLE for the name on calls from outside his area. Calls from California are often coming from lines with full-time CID blocking, so they’re generally useless from a Caller ID perspective. 


	□
	□
	□
	□

	ANI  Automatic Number Identification
ANI is only delivered on incoming digital 800 lines (T1 or PRI ISDN). It usually gives you the billing number of the company calling, which makes it much more useful than Caller ID. ANI can not be blocked by the caller.

ANI is not available on POTS lines, only on incoming 800 lines, because the owner of the 800 number is paying for the call; the FCC believes he has the right to see the caller’s information.

While it’s sometimes displayed on a telephone set, it more likely will be delivered for a screen pop via CTI integration. It’s normally used in an ACD environment.


	□
	□
	□
	□

	DNIS  Dialed Number Identification Service

DNIS is only delivered on incoming digital 800 lines (T1 or PRI ISDN). It provides the actual 800 number that the caller dialed, usually useful for tracking ad responses.

The phone system would need to be capable of displaying this information on a telephone set (not likely), or more likely sending the information for a screen pop via CTI. It’s normally used in an ACD environment.


	□
	□
	□
	□

	Call Waiting
Call waiting cannot be used on a telephone system.  
	□
	□
	□
	□

	Answering Service or Answering Machine
Does the dedicated mileage extension to the Answering Service have to be moved?

If the customer uses an answering service with a mileage extension (instead of Call Forwarding), what will happen to the second call that comes in when the main line is busy?

A “Break Hunt Circuit” is available from most telcos, which is a dedicated channel to the CO. When you throw a switch and short the line, it tells the CO to stop the hunting from the first line to the second. This is also useful with a single line answering machine, so that callers don’t get “open ringing” and think the company is closed or out-of-business. Cost is based on mileage to the CO.

Someone must remember to throw the switch before they leave, or it doesn’t work.
	□
	□
	□
	□

	Call Forwarding
If call forwarding is requested by the customer – the installer should find out how many simultaneous calls he needs to have transferred.   There may be only one link provided, in which case the second caller will hear a busy signal even when lines are available at the location where the calls are being forwarded (like RCF).  There will be a charge paid to the telephone company for each additional link required.
	□
	□
	□
	□

	DID
Direct-Inward-Dialing allows outside callers to reach an employee or department directly, without going through an Automated Attendant.

DID on analog lines can be a problem because the phone company usually puts a DID trunk in lockout if a call doesn’t progress properly. It usually requires a call to repair to get them to put the trunk back in service. It’s possible to lose all of the incoming DID trunks very quickly if the PBX isn’t working properly, and then you must wait for the phone company to take them out of lockout.

The installer will need to determine how big a block of consecutive numbers to order from the phone company (if available in that area), and then how many DID trunks to order (how many simultaneous calls you can receive before callers get a busy signal). You normally reserve extra blocks of phone numbers for the future, since the phone company may run out of numbers to be used by DID in a particular CO at some point.

Determine how many digits the phone company will dial into the PBX. You can have them dial 3 or 4 digits corresponding to a particular 7 digit phone number. An example would be that dialing 555-1212 dials 212 (for station 212) into the PBX. If you have a very large system, you’ll need to go to 4 digit dialing.

DID is becoming more popular on digital lines, and although it may be harder to install seems more reliable. Make sure to have some type of arrangement with the provider of the digital line to forward the calls to the company’s main number if the digital line goes down.

Troubleshooting DID problems takes some time, since it’s hard for the repairman to track the call progress on DID calls (which may end up automatically forwarding to more than one extension if not answered at the first extension).

	□
	□
	□
	□

	Centrex?

Centrex is very useful for connecting local branch offices or companies that have outgrown their main office; however it is not be available in all areas. The ability to dial a four digit number to reach another employee or transfer a call, without incurring a unit charge for time or distance, can save the customer a lot of money.

One problem is that to transfer a call, the user must hookflash, dial the four digit number, and then hookflash again to consult with the other party - or hang-up to transfer the call. Sometimes cutoffs result. Having a flash button programmed on an electronic set helps the problem, and some telephones may allow the transfer sequence to be programmed into speed dial. Another issue with Centrex is that the user must dial a trunk access code to dial out of the Centrex (usually 9) on every call. If you don’t need to transfer calls on the Centrex, the lines can often be ordered without the “dial 9” feature, but that prevents the lines from being used for intercom calls.

Other reasons to go with Centrex may be that the combination of features available may actually cost less than the same set of features on a POTS line. 3-Way Calling is a very useful Centrex feature, as is Off-Premise Transfer. 

Although most Automated Attendants can’t hookflash the CO line and transfer a call outside the system (instead of to an inside station), a device is available that will let the AA transfer the call to an analog station port that’s answered with this device. The device is programmed to dial the proper codes to transfer the call off-premise using Centrex. The incoming line is immediately freed up to take another call, and there is no second (outgoing) line needed. The volume level of the call is perfect using Off-Premise Transfer, since you are using the phone company’s equipment to transfer the call (instead of the phone system’s conference feature).

The due dates for Centrex lines are sometimes longer than regular lines, and Centrex may not be available (or affordable) in some areas since the lines all have to operate out of the same physical CO. The phone company may not have CO software for the nearest CO, in which case they’ll charge the customer for the additional mileage between the Centrex CO and the nearest CO where the customer’s copper pairs terminate. The customer sometimes has to sign a contract for the Centrex service (which always lowers the cost over a month-to-month plan).


	□
	□
	□
	□

	TIE LINES

If the customer is using Tie Lines, make sure both systems have Tie Line capability, and that they will work together.

Tie Lines can be used to allow station to station dialing between systems, and trunk access between systems. They usually work best between the same kinds of systems. With the advent of low priced flat rate long distance, most customers won’t find any savings to using the Tie Lines for LD calls, although it can save money if there is a lot of Voice Mail access (with the VM located on one of the systems).

Tie Lines are usually 4 wire circuits, called E&M. You can order Tie Lines on a T1, also.  In some cases, OPXs in each direction can be a work around for Tie Lines. Because Tie Lines can be used in both directions, they are usually easier to use and may be less expensive.


	□
	□
	□
	□

	DISA
DISA (Direct Inward System Access) allows employees to access system dial tone from the field, and then dial stations or make outgoing calls just like they’re in the office.

On a system that doesn’t have amplified conferencing, DISA calls made outside the system (going out on a different trunk then they came in on) would probably have very low volume levels and be unusable. DISA is less popular today for accessing stations on the system since an Automated Attendant can do the same job, and also provide Voice Mail etc.

DISA can cause big problems because a hacker or disgruntled employee could make huge long distance charges very quickly.
	□
	□
	□
	□

	Voice Mail / Automated Attendant / IVR / Faxback
If the customer already has Voice Mail or an Auto Attendant, and they want to re-use their old equipment, you’ll have to determine if it will integrate with the new system. Some issues would be analog station port availability with CPC disconnect signaling so the calls will hang up, and message waiting strings on the new phone system. If they already have VM, that gives you a point of reference for how many ports and hours of storage they’ll need.

Using VM for outside sales or service people without actual desks in the office is an excellent use of VM, although a lot of this is being moved to wireless applications (like email). This customer may also be a good candidate for Unified Messaging.  If they’ve never had voice mail or auto attendant, and they want it now, you’ll need to determine how they’re planning to use it so you can size the system. Many customers think that once they get VM and AA, they don’t need a good receptionist and they don’t have to worry about covering calls. Remind them how they feel when they call other companies with VM, and work with them to design a system that will work for both them and their customers. If the VM will be making a lot of outgoing calls to notify pagers etc., make sure you segregate ports for outgoing calls (also use these ports for message waiting).If the customer is using an off-site VM service, be sure to determine the kind of message waiting indicators that are needed and/or available.

If the customer sends the same faxes out on a regular basis, a Faxback system can save a lot of time spent manually sending out faxes, and allow them to be retrieved at any time of the day. Likewise, an IVR can save a lot of time and money with voice / DTMF information.  These systems will also need UPS/Battery Backup systems of their own.


	□
	□
	□
	□

	Automatic Call Distribution (ACD)

If the customer has inbound or outbound telemarketing agents, a stand-alone or integrated ACD can save the customer time and money. Integrated ACDs are particularly cost effective.

ACD reporting is a great tool for managing telemarketing agents, and will probably help pay for the ACD in a short time. Distributing incoming calls evenly between agents helps even out labor hours, and allows an agent to sign-out for lunch or breaks while letting incoming calls flow smoothly to the remaining agents. The ability to let other types of office workers sign in as agents during a peak period could be very helpful.  Silent observation will probably be important to the customer, with the ability of the supervisor to get in on the conversation that’s being monitored (to help the agent) a big plus for some companies.


	□
	□
	□
	□

	Computer Telephony Integration (CTI)
The biggest users of CTI are incoming ACD agents, who receive a “screen pop” of a caller’s information as they are answering the call. Other people may like the idea of using the PC as a phone, but that usually does not work well. Outbound telemarketers are often able to dial from their screen, while updating their database on the results of the call - while they’re on it. A Predictive Dialer may be useful for making outbound calls, which are automatically transferred to an available agent when it detects that the call has been answered by a human.

Probably the most popular CTI application is Unified Messaging, where the customer can listen to Voice Mail messages on his desktop PC, along with his email messages. In the other direction, a customer in the field may be able to have his emails “read” to him, while retrieving his VM messages from a phone.


	□
	□
	□
	□

	Call Accounting

Reports from a Call Accounting System let the customer to make informed management decisions, as well as preventing incoming and outgoing telephone abuse.
The best way to stop abuse is to print out all of the calls for each employee for a month, and leave the report on each person’s desk in the evening. Circle the calls suspected of abuse in red pen. When the employees come in, they will know that they are being monitored. 

Law firms or other professionals who bill for time consider Call Accounting essential, since it allows them to bill clients for the time spent on the phone, as well as to recover the cost of calls made on the client’s behalf. If used for bill-back, employees must be trained and agree to use account codes to produce accurate billing information. This can be problematic.
An on-site Call Accounting System is the most popular choice, but there are companies who will put a storage device on the customer’s premise and poll it on a regular basis to provide monthly reports (with little or no work on the customer’s part). 

An on-site Call Accounting system requires someone to be trained as an administrator to produce the reports and maintain the database as employees come and go. You’ll need a commitment from the customer to train this person to get the most from their Call Accounting system.

A Call Accounting system can also allow a supervisor to manage a group of telemarketers, if they don’t have a full blown ACD. This is particularly true if the reports can be retrieved in real time over their existing computer network right at their desk, instead of having to walk to a central Call Accounting System.

Some Call Accounting systems have a Toll Fraud detection feature. If the customer is 

Using DISA lines or an Automated Attendant, they may be particularly vulnerable to hackers who will use their lines to make very expensive long distance calls, and Toll Fraud detection would be very important.

A Call Accounting System will also need a UPS/Battery Backup system of its own. It may also need its own printer, or a NIC that allows printing to a network printer.

There may be a limit on the distance that the Call Accounting System can be located from the telephone system, since SMDR data is usually delivered over a serial port with distance limitations. Make sure there’s a place to put the system within the distance limitation. Slowing the SMDR data down to 1200 or 2400 baud may get you more distance in a pinch.


	□
	□
	□
	□

	Training

Schedule all of the employees for training, especially on voice mail. Special arrangements may be required for employees that work from home or other offices.

The operator(s) need to be available for additional training. Also extra training may be needed on administering the phone system, Voice Mail, Call Accounting or network patch panels.


	□
	□
	□
	□

	Paging System required

Where will the paging system be placed? You will need to get audio to it (external page port, station level or trunk level paging). You’ll need to know the size of the amplifier needed. Will day or night ringing be needed through the speakers? If paging needed in another building, remember the lightning protection.

Determine how many speakers will be needed and where the speakers need to be. How loud will you tap - and how will you mount them?

	□
	□
	□
	□

	External Ringer 

Will loud ringer(s) be needed for the warehouse?  Will softer ringers be needed for the office area for nights? Will the ringing have to come over the paging system? How will it be activated-  voltage or dry closure?


	□
	□
	□
	□

	MOH or BGM

What is the source for the music?  Does the customer need to make a custom message on-hold program?
	□
	□
	□
	□

	Door Box 

Accessibility can be questionable.  The last five feet to the door can be difficult because of the eve over most doors. Outside walls can be very hard to fish.
You may need a spare trunk (CO line) or station for it to operate.

Is there a Door Strike on the door that must be remotely activated from a phone? Who is responsible for powering the Door Strike, and what voltage is required (AC or DC?)?
	□
	□
	□
	□
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