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Project SOCRATES Video Site Requirements
This document enumerates and explains the specific issues to be addressed, and items to be provided, by the local school or library site prior to installation of the new network terminal equipment and video conferencing equipment. It is the responsibility of the local site to insure that all is in readiness for the equipment installer (the telephone company dba HickoryTech).

INTRODUCTION

Video over IP

The majority of Project SOCRATES members are already familiar with, and users of, the current ISDN video network. ISDN is a circuit-switch, digital dial-up technology. This existing ISDN technology is to be replaced with packet-switch, digital technology that is in most respects identical to the technology used to network computers.

It must be noted that the video system data packets (video, audio, control, signaling, etc.), while they share the same network medium as the computer data packets, will have priority over other information. This guarantees that picture and sound information will arrive at the receiving location in a timely and uninterrupted manner.

The new video systems are far superior to the existing PictureTel equipment in both features and performance. Operation of the equipment will, in many ways, be similar to the current user's experience. At the same time, many new and enhanced features will require additional training and familiarization of system users and support staff.

There are three key locations or areas at each site that will require attention. They are:

· the Point of Demarcation
· the Facility Network Hub
· the ITV Classroom(s)
Point of Demarcation

The telephone company's outside plant facility (outside cable) terminates at the Point of Demarcation (often, but not always, in the boiler room or a service closet). Some telephone companies refer to this location as the MPOP or Minimum-Point-Of-Presence.

Facility Network Hub

The Facility Network Hub is the location at the site where all data communications services originate and terminate. This is almost always the location where you will find routers, servers, switches and other equipment associated with the facility's Local Area Network (LAN).

ITV Classroom

The ITV classroom is the location where classes are conducted. In the past, at least for some sites, this has typically been a dedicated room with permanently installed equipment. The new video systems are quite portable, both in terms of size and in terms of connectivity. This new system and equipment could serve almost any classroom or other space where people gather.

Note:
The current plan calls for all video system connections to be hardwired. Wireless connectivity and its inherent benefits will be investigated at a later time.

OVERVIEW

The school, library and other sites scheduled to receive the new IP video and data service will be connected to the Project SOCRATES Wide Area Network (WAN) by one or more T1 (the correct terminology is T1) circuits. The bandwidth of the T1 is 1.536 Megabits per second. This T1 will terminate in a WAN (Wide Area Network) Ethernet Switch (Extreme Networks Alpine 3802). The video system will be connected to the WAN Ethernet Switch via a separate Ethernet connection on the WAN Ethernet switch. This Ethernet connection is dedicated exclusively to video service. The local site data network, the LAN (Local Area Network), will also be connected to the WAN Ethernet Switch via its own separate and dedicated Ethernet connection. (See Figure 1)
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Figure 1

Many of the sites will be served by two T1s. The total bandwidth of the two T1s is 3.072 Megabits. These dual T1s will terminate in the WAN Ethernet Switch. The dual T1 network connection will employ the Multilink PPP protocol, therefore data can burst to the full 3 megabit data rate. Video calls will never exceed 768 kilobits per second and will typically run at 384 kilobits per second, leaving the major portion of the bandwidth available for computer activity. The Multilink PPP protocol also insures that if either T1 fails, the remaining T1 will continue to carry data (including video) at the 1.5 megabit rate. (See Figure 1a)
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Figure 1a

The cabling and connection requirements for the single T1 circuit are identical to those used for the TAG ISDN sites. No significant changes are required. All wiring and connections should be inspected and tested to insure their integrity prior to startup of the new systems. (See Figure 2)
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Figure 2

The cabling and connection requirements for the dual T1 circuits are also similar to those used for the TAG ISDN sites. In this case, however, two identical sets of cables and connections are required to support the two T1s. Each T1 is to be carried in its own dedicated cable. Do not use the third or fourth pair of the first cable to carry the second T1. (See Figure 2a)
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Figure 2a

It is recommended that the single T1 sites install a second cable along with the cable required for the T1 to support the dial-up telephone line required for the modem described later in this document. (See Figure 2b)
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Figure 2b

It is recommended that the dual T1 sites install a third cable along with the cables required for the T1s to support the dial-up telephone line required for the modem described later in this document. (See Figure 2c)
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Figure 2c

Note:
CAT 5 or better cable is preferred in all cases, however, CAT 3 cable is acceptable where shown if it is already installed and replacement is not practical or possible.

POINT OF DEMARCATION (MPOP)
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Sites scheduled to receive new video services will be provisioned with a T1 circuit. This circuit, provided by the telephone company, will be delivered to the customer facility and terminate at the telephone company's Point of Demarcation or MPOP. The telephone company's outside plant wires will actually terminate in a unit called the Network Interface Unit or NIU (some call it a Smart Jack and some telephone companies call this unit the SNI or System Network Interface). Network Interface Units take many forms and will vary from site to site, depending on the telephone company providing the local access circuit. The NIU is owned and maintained by the local telephone company.

Network Interface Units terminate one or more T1 circuits at the customer site. Many NIUs terminate a single circuit and these will typically be found at sites served by one T1 circuit. Sites that will be served by two T1s may see the T1 circuits terminated by two separate single NIUs or an integrated multiple circuit NIU. In all cases, the NIU will have an 8-pin modular jack to which the customer site connection is made. There will be a separate modular jack for each T1 circuit. (See Figure 3)
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Figure 3

Electrical Power
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Many Network Interface Units are powered by a local power source, typically 120 volts AC. The power source is often a plug-in module that plugs directly into the electrical outlet.

The site is responsible for this electrical outlet. Ideally the outlet used for this purpose, and its circuit (from the circuit breaker panel), should be dedicated to the NIU power supply. If this is not possible, then the site facilitator must make sure that no heavy duty equipment is plugged into, or operating on, this circuit.

FACILITY NETWORK HUB

The T1 circuit from the telephone company NIU is brought to the Network Facility Hub by the building cabling system. The building cable should be terminated in a RJ-48C jack installed near the appropriate equipment rack. Optionally, the cable may be terminated in a patch panel as long as it is correctly wired and clearly identified. A patch cord will be provided to facilitate the connection between the jack terminating the cable and the network switch (the Extreme Networks Alpine 3802 Ethernet Switch). The patch cable carrying the T1 signal is to be connected to T1 Port 1 on the switch. (See Figure 4).
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Figure 4

For sites scheduled to receive two T1s circuits the two T1 circuits from the telephone company are brought to this location by the building cabling system. The building cable should be terminated in two RJ-48C jacks installed near the appropriate equipment rack. Optionally, the cable may be terminated in a patch panel as long as it is correctly wired and clearly identified. Patch cords will be provided to facilitate the connection between jack terminating the cable and the network switch (the Extreme Networks Alpine 3802 Ethernet Switch). The patch cable carrying the primary T1 signal is to be connected to T1 Port 1 on the switch. The patch cable carrying the secondary T1 signal is to be connected to T1 Port 2 on the switch. (See Figure 4a).
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Figure 4a

CABLING AND CONNECTIONS

T1 (DS1) Cables

All cables carrying T1 signals must be rated Category 3 (CAT 3) or better. Plenum-rated cable (CL2P rating) must be used where required by code.
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CIRCUIT

All cables should be terminated in the appropriate 8-pin modular jack. Connections between equipment and house cable should be made with appropriate patch cords. Do not install modular connectors directly onto house cable.

T1 circuits use the pair on pins 1 and 2 and the pair on pins 4 and 5 to transmit and receive signals. Color coding of the cable pairs will typically follow one of the following three patterns. Any of the three wiring plans will work satisfactorily if correctly installed.

Wiring Standard
Pin 1
Pin 2
Pin 4
Pin 5

USOC RJ-48C
Blue-White
White-Blue
Orange-White
White-Orange

EIA T568A
White-Green
Green-White
Blue-White
White-Blue

EIA T568B
White-Orange
Orange-White
Blue-White
White-Blue

Ethernet Cables

All cables carrying Ethernet signals must be rated Category 5 (CAT 5) or better. Cable is now available in the CAT 5e and CAT 6 formats. Plenum-rated cable (CL2P rating) must be used where required by code.
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All cables should be terminated in the appropriately rated (CAT 5, CAT 5e, etc.) 8-pin modular jack using either the T568A or T568B standard wiring plan. Connections between equipment and house cable should be made with appropriately rated patch cords. Do not install modular connectors directly onto house cable.

Ethernet 10BASE-T and 100BASE-TX circuits use the pair on pins 1 and 2 and the pair on pins 3 and 6 to transmit and receive signals. Color coding of the cable pairs will typically follow one of the following three patterns. Any of the three wiring plans will work satisfactorily if correctly installed.

Wiring Standard
Pin 1
Pin 2
Pin 3
Pin 6

EIA T568A
White-Green
Green-White
White-Orange
Orange-White

EIA T568B
White-Orange
Orange-White
White-Green
Green-White

Hub Rack Requirements

The equipment to be installed at the Facility Network Hub requires an absolute minimum of 8¾ inches of rack space, although 10½ inches of rack space is preferred if available. The Network Switch and a dial-up modem will occupy this space. An optional Linksys Ethernet Switch for enhanced video system support can also occupy a portion of this space. This equipment may be located at any vertical position in the rack but must not be located in the bottom 20 percent of the rack space. (See Figure 5)
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Figure 5
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A dedicated surge-protected power strip with a minimum of six (6) grounded outlets is required to provide electrical power for the new equipment. The TrippLite Isobar Ultra series surge protected power strip is strongly recommended. This same power strip was provided and installed as part of the original TAG ISDN video installation. This power strip provides excellent repeatable protection and includes isolation between equipmment plugged into its receptacle groups.

Electrical Power
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Hub equipment is powered by a local power source, typically 120 volts AC. The power strip will be plugged directly into the electrical outlet. All hub equipment will be connected to the power strip.

The site is responsible for this electrical outlet. Ideally the outlet used for this purpose, and its circuit (from the circuit breaker panel), should be dedicated to the hub equipment. If this is not possible, then the site facilitator must make sure that no heavy duty equipment is plugged into, or operating on, this circuit.

Hub Equipment

Each video site will be equipped with an Extreme Networks Alpine 3802 Ethernet switch. This equipment, and its accessories, will be furnished, installed and set up by the telephone company (HickoryTech) under a rental agreement with Project SOCRATES. This equipment is owned, and will be maintained, by the telephone company for the three-year period of the contract. It remains the property of the telephone company and is to be returned to the telephone company, along with its accessories, at the end of the contract period. (See Figure 6)
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Figure 6

The Alpine switch will include an Alpine 3800 Series 45302 WM-4T1 WAN Module. This module terminates from one to four T1 circuits (left side of the module). The module includes integrated CSUs so external units are not required. The module also include two 10/100 full duplex Ethernet ports (right side of the module) for connection of customer equipment. 
(See Figure 6a)
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Figure 6a

Video sites will utilize either one or two T1 ports. This varies by site. Both Ethernet ports will be used at all sites.

· The Primary T1 is to be connected to T1 Port 1.

· The Secondary T1 (if implemented) is to be connected to T1 Port 2.

· The video equipment or video Ethernet switch is to be connected to Ethernet Port 5.

· The data LAN is to be connected to Ethernet Port 6.

Dial-Up Access Modem

A dial-up modem connected to the Ethernet Switch will permit out-of-band access to the Ethernet Switch and connected equipment. This modem is an important support tool when there is trouble with the network or equipment. Existing TAG ISDN sites should already have a MultiTech MultiModem ZDX or MultiModem ZDXb dialup modem in place. The modem will be connected to the Ethernet Switch with a standard PC AT modem cable.

HickoryTech and Project SOCRATES recommend, and prefer, that each video site have a dedicated POTS (Plain Old Telephone Service) telephone line connected directly to the modem. The charges for this line are paid by Project SOCRATES. This modem is an essential part of the support infrastructure and must be present and functional at all video sites. (See Figure 7)
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Figure 7

A much less desirable alternative can be implemented and requires the use of a "Fax Switch" device that will provide dial-up access to the modem using the telephone line normally used by the site's fax machine. In this case the fax switch will be supplied by Project SOCRATES, however, the line charges will be the responsibility of the individual site. (See Figure 7a)
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Figure 7a

If a Fax Switch is to be used its acquisition must be made through Project SOCRATES as standardization is very important to the diagnostic and maintenance process. The wiring arrangement for the Fax Switch is also a concern and must be uniform. (See Figure 7b)
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Figure 7b

CLASSROOMS – CONFERENCE ROOMS

Each video site will be equipped with a TANDBERG 880 Video conferencing System. This equipment, and its accessories, will be furnished, installed and set up by the telephone company (HickoryTech) under a rental agreement with Project SOCRATES. This equipment is owned, and will be maintained, by the telephone company for the three-year period of the contract. It remains the property of the telephone company and is to be returned to the telephone company, along with its accessories, at the end of the contract period.

A few basic cable are provided with the videoconferencing system to facilitate basic video, audio and network connections. All other cables required to connect additional equipment to the codec (such as an additional camera, VCR, document camera, computer, etc.) are to be provided by the local site. These cables used for connection of other equipment provided by the local site are identified in the Video System Installation document.

A dedicated surge-protected power strip with a minimum of eight (8) grounded outlets is required for the new equipment. The TrippLite Isobar Ultra series surge protected power strip is strongly recommended. This same power strip was provided and installed as part of the original TAG ISDN video installation. This power strip provides excellent repeatable protection and includes isolation between equipmment plugged into its receptacle groups.
This document contains a list of the equipment that is to be retained from the existing TAG ISDN installations for use with the new TANDBERG 880 Videoconferencing System. The actual installation and connection of the video system is described in detail in the Video System Installation document.

Electrical Power

Room equipment is powered by a local power source, typically 120 volts AC. The power strip will be plugged directly into the electrical outlet. All room equipment will be connected to the power strip.

The site is responsible for this electrical outlet. Ideally the outlet used for this purpose, and its circuit (from the circuit breaker panel), should be dedicated to the hub equipment. If this is not possible, then the site facilitator must make sure that no heavy duty equipment is plugged into, or operating on, this circuit.

Multiple Classrooms

Sites may wish to make video service available in more than one classroom. This can be readily accomplished by running dedicated cables from the Facility Network Hub to each classroom location (reminder: a separate and dedicated cable is required for the video connection to the WAN Ethernet switch). The connection to any location may be accomplished with a small Ethernet switch such as the Linksys 5 port Etherfast 10/100 Workgroup Switch, installed at the Facility Network Hub. It must be a switch…do not use a hub. Connectivity will, in this case, be fully automatic. (See Figure 8)
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Figure 8

Alternatively, the connection to any location in the facility may be accomplished by simple manual patching. This is obviously a far less convenient solution. (See Figure 8a)
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Figure 8a

A switch with more than four ports, such as the Linksys 8 port (or even 16 port) Etherfast 10/100 Workgroup Switch, can be used if more than four locations are to wired.

Note:
Only one video system may be connected to the network at this time, regardless of its location in the facility. These solutions provide flexibility in locating the video conferencing system. They do not facilitate the connection of additional videoconferencing units, although that will surely change in the future.

Note:
The current plan calls for all video system connections to be hardwired. Wireless connectivity and its inherent benefits will be investigated at a later time.

CUSTOMER PROVIDED EQUIPMENT (CPE) TO BE RE-USED

The term "CPE" has traditionally described equipment that is furnished by the owner/end user and is attached to the communications service provided (in this case the telephone company). This equipment is connected, via owner/end user installed and owned cable, to the owner/end user side of the network Point of Demarcation. The network Point of Demarcation is typically the communication provider's network interface unit (NIU).

For Project SOCRATES the term CPE refers to the equipment that is furnished by the owner/end user (the site). It does not include the equipment that, while it functions in the role of CPE (the network switch and video codec), remains the property and maintenance responsibility of the communications service provider (the telephone company). The telephone company will be providing the Extreme Networks Alpine 3802 Ethernet switch and the TANDBERG 880 Video Codec.

The CPE to be provided by the end user (the site) at the classroom includes some, but not all, of the equipment currently supporting the ISDN based video services. Most, if not all, of this equipment is already in place. It should be left in place in readiness for the installation of the new video conferencing equipment by the service provider (the telephone company).

Required Equipment For Video Sites – Classroom Location
2 each
Television Set (and remote control)

2 each
Cart (for television set and equipment)

1 each
Radio Shack Video Distribution Amplifier (PN 15-1103)

1 each
RDL RU-SM16 Audio Meter (with power supply, connecting cable and 'Y' cord)

1 each
Tripplite Surge Supression Power Strip (8 protected outlets)

1 each
Document Camera (with power supply and video cable) 
(This may be either existing or new equipment)

1 each
Video Cassette Recorder (with two video cables and two audio cables) 
(This may be either existing or new equipment)

Note 1:
The TANDBERG 880 Video System will function satisfactorily with a single video monitor, however, there are operational limitations that will reduce the ability of the system to provide maximum value to the user.

EXISTING PROJECT SOCRATES EQUIPMENT TO BE RECOVERED

A significant portion of the existing TAG video system equipment is not required to support, nor is it compatible with, the new video and data services. This equipment. Listed below, is the property of Project SOCRATES and must be returned to Project SOCRATES.

Equipment to be returned – from the Classroom location

1 each
PictureTel Venue 2000 Video Codec (and power cord)

1 each
PictureTel PowerCam 100 Video Camera (and camera video cable) 
(Some sites have two cameras – both are to be returned)

1 each
PictureTel PowerMic (and microphone cable) 
(Some sites have more than one microphone – all are to be returned)

2 each
Ascend Interconnecting Cables (Part # 2510-0123-001)

1 each
Ascend Interconnecting Cable (Part # 2510-0085-001)

1 each
PictureTel Wireless Remote Control Unit

1 each
PictureTel Video Adapter Cable (8-pin mini-DIN to RCA jack)

1 each
PictureTel VCR Video Adapter Cable (4-pin mini-DIN to dual RCA jack)


Software Diskettes, Equipment Manuals and Documentation

Equipment to be returned – from the Facility Network Hub location

1 each
Ascend Bandwidth Manager (and power cord) – (model may vary from site to site)

2 each
Ascend Remote Port Modules (and power cords)

2 each
Ascend Interconnecting Cables (Part # 2510-0083-001)

1 each
Ascend Interconnecting Cable (Part # 2510-0079-001)

1 each
Ascend Interconnecting Cable (Part # 2510-0084-001)

1 each
Black Box Code-Operated Switch and Power Supply (Part # SW540A-R3)

2 each
Black Box RS-232 to 4-Wire Converters (Part # ME821A-F-R2)


Equipment Manuals and Documentation

Note:
The means for collecting the equipment to be returned has yet to be determined. Each site should gather this equipment together and place in a secure location until it can be picked up.

Primary T1





Video





Data





Secondary T1











