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I.
Purpose of this Document

This document has two purposes pertaining to District data communications: a) to provide general guidance to those developing plans for new construction or renovation in the District, and b) to encourage the development of detailed specifications through consultation with Management Information Services staff and Maintenance and Operations staff during the planning process.   Note that this is not a specification document.  It provides only a general outline of the requirements, and it will be most useful as a tool to structure discussion and planning.  

The provisions of this document should be applied in conjunction with those of the California State University/Community Colleges Technology Infrastructure Planning Guidelines (CSU/CC TIP Guidelines) and the Baseline for Planning and Implementing Internal-Campus Telecommunications Infrastructure Systems for the California Community Colleges (Baseline).  

Both data communications technologies and these guidelines will evolve over time, so we encourage planners to contact the MIS Department for the current release of this document and the related State documents.

II.
Types of Access

Access to one or more of the following data systems may be required in each room, work location or functional area of District buildings:

Administrative Network.  This network hosts administrative information services throughout the District.  It is supported by MIS and currently includes the following hosts and services which also are supported by MIS: 

•
Banner administrative database running on an IBM RS6000

•
Novell local area network servers located at each District site

•
E-mail servers located at each District site

•
World-Wide-Web servers and other internet-related hosts operated by MIS

•
Internet gateway

Instructional Network.  This network hosts instructional computing services throughout the District. The network is supported by MIS and currently includes the following hosts and services:

•
Ed, a central instructional unix computer operated by MIS

•
World-Wide-Web servers and other internet-related hosts operated by MIS

•
Internet gateway maintained by MIS

It is anticipated that the Colleges will install additional hosts on this network, and these hosts will not be operated by MIS.

Digital Video.  Digital video transmission is not supported on the District's computer networks at this time.  Instead, digital video should be implemented using H.320 compliant systems running over point-to-point ISDN telephone lines. 
Library Inlex System (not supported by MIS).  This system provides centralized library information services throughout the District. The system is supported by LRC staff, with hardware currently located at the Chabot College Learning Resources Center.

Broadcast Video (not supported by MIS). Future requirements for video and other emerging technologies should be reflected in data communications plans.  

Telephone  (not supported by MIS).  Requirements for telephone access should be reflected in communications plans.  Telephone system planning and implementation is the independent responsibility of each of the three organizations in the District.

III.
General Guidelines

The construction plans shall conform to the current edition of the CSU/CC TIP Guidelines and Baseline.  In addition, service outlet locations and facilities plans shall meet minimum specifications presented below.

Each administrative, secretarial, or faculty office shall have two service outlets providing connection to the administrative computer network.  The connections shall conform to the CSU/CC TIP Guidelines and Baseline as well as the technical guidelines presented below.  Where an office presents opportunities for various furniture arrangements, more than two connection outlets should be planned to insure that wires from the wall plate to the desk need not be routed across an open floor.

Regardless of intended function, each room shall have a connection.  In a building devoted to offices, it is best to provide at least one administrative connection to each room, regardless of the initial function planned for the room.  This approach will provide the flexibility to support the changes in room use that seem to occur frequently.  Naturally, rooms with equipment that restricts use to a single function (e.g. bathrooms, janitorial closets) do not require an outlet.

Student computer labs should be wired for networking.  Where student computer labs are specified on the drawings, the network plan shall include wiring to permit the student machines to be connected to the instructional network either immediately or at some future date.  The main concern here is to include the appropriate network cabling in the building;  subsequent retrofits would be difficult and costly.

Every classroom should be wired for networking.  The network plan shall include at least one instructional network service outlet on each wall of each classroom.

IV.
Technical Guidelines

When new construction or renovation projects are planned, the architectural specifications shall include an appropriate data communications infrastructure to support the proposed uses of the space.  Those persons responsible for construction planning shall arrange data communications consultation by the Management Information Services staff at an early stage in the planning process.   Detailed specifications may be developed during the consultation process.

Except as specifically noted below, the entire project shall conform to the CSU/CC TIP Guidelines. The following additional technical standards and guidelines apply:

A.
Codes and Standards:

The installation of any cabling, wiring, conduit and related materials to support the data communications network of the District shall conform to the current adopted editions of the following standards and codes:

•
California State University/Community Colleges 
Technology Infrastructure Planning Guidelines 
•
California Education Code and Title V

•
California Administrative Code (CAC)

•
National Electrical Code (NEC)

•
Uniform Building Code (UBC)

•
Uniform Fire Code (UFC)

•
Uniform Mechanical Code (UMC)

Furthermore, the current editions of the following reference standards shall apply:

•
Underwriters Laboratories (UL)

•
National Electrical Manufacturers Association (NEMA)

•
American Society for Testing and Materials (ASTM)

•
IEEE Standards Board 802.1, 802.2, and 802.3

•
FIPS PUB 107

•
Electronic Industries Association (EIA) TR-41.8-8.1, TSB-36, TSB-40, T568, 
TSB-67

•
American National Standards Institute (ANSI)

•
International Standards Organization (ISO)

Network segments shall conform to the following standards as appropriate:

•
Asynchronous protocols over an RS-232 physical layer

•
TCP/IP or IPX protocols over an ethernet physical layer

B.
Guidelines for Data Communications Within Buildings:

Intrabuilding Pathways.  The intrabuilding data communications backbone and distribution systems shall conform to the intrabuilding pathways specifications presented in the CSU/CC TIP Guidelines.
Communication Room.  Each building shall have a room to serve as the termination point for the cable run into the building and the distribution point for cable runs within the building.  This room shall be located so cable lengths within the building are kept to a minimum and conform to EIA/TIA TSB-36, TSB-67 and IEEE 802.  The design of this room shall conform to the minimum specifications for telecommunications spaces presented in the CSU/CC TIP Guidelines.

The communications room shall be sized according to the space design specifications presented in the CSU/CC TIP Guidelines for service entrance rooms, equipment rooms, and distribution rooms.

In most buildings, the room shall include the following features:

•
secure, lockable space dedicated exclusively to data communications;

•
19” data communications equipment rack or cabinet;

•
dedicated electrical circuit(s) to accommodate the associated electronic devices (e.g. transceivers, multiplexers, communications servers);

•
ventilation conditions to insure that

a.
temperature changes gradually, not to exceed 10 degrees change per hour;

b.
file servers are maintained between 60 and 90 degrees Fahrenheit;

c.
other equipment is maintained between 40 and 100 degrees Fahrenheit;

•
wall space sufficient to accommodate plywood back-boards for mounting punch-down blocks and/or patch panels to manage the building’s twisted-pair cabling and “D” rings to manage other cables; and

•
patch panels as required for fiber-optic cable, coaxial ethernet cable, and twisted pair cable.

Student Computer Lab Hub Area.  Each student lab should include a hub site with sufficient space, ventilation, and electrical supply to accommodate

•
lab hub electronics (roughly the size of a VCR);

•
termination of the cables that connect lab computers to the hub electronics;

•
termination of a fiber optic cable run from the lab hub to the building communications room; and

•
a lab file server (dedicated PC) if required by the faculty involved.

Ducts/Conduit.  Each building shall include ducts, conduit, and/or cable trays that provide appropriate access to each service outlet location.  Duct/conduit specifications shall meet CSU/CC TIP Guidelines and shall be determined in consultation with District Maintenance and Operations staff and Management Information Services staff as each construction or renovation project is planned.

Cabling.  Twisted-pair wiring shall be home run from the communication room to each service outlet location in a point-to-point or star topology:

•
24 AWG solid copper, unshielded twisted pair (UTP).

•
Category 5 cable capable of 100Mhz transmission specified in TIA  TR41.8.1.

•
The UTP cable shall be Lucent Technologies 1061 or 2061.  No substitutions are allowed.

•
UTP cable shall be routed well clear of fluorescent light fixtures, electric motors, elevators, and other sources of electrical interference, following the mininimum separation distances specified in the TIP Guidelines.

•
Each UTP run shall be routed to achieve minimum distance from the user outlet to the communications room.

•
No UTP run shall exceed 90 meters (295 ft.) in length, including an allowance of eight feet for the office connection from the wall plate to the user.

•
Each UTP run shall be continuous, without splices or intervening terminations, from the patch panel in the communication room to the service outlet location.

•
Contrary to the CSU/CC TIP Guidelines, data cable terminations shall not be made to 110 blocks.

•
Service outlet terminations:  At each service location, terminations shall be in Lucent Technologies High-5 components providing Category 5  RJ-45 blocks conforming to EIA/TIA bulletin TSB-40, TSB-67, and standard T568B.(e.g. M100BH)

•
Field terminations:  In the communication room, each UTP run shall be terminated in the punch blocks of an Lucent Technologies High-5  Category 5 RJ-45 patch panel conforming to EIA/TIA bulletin TSB-40, TSB-67, and standard T568B. (e.g. 1100CAT5-32)

•
All installation, conductor routing and terminations must conform to TSB-36, TSB-40, and TSB-67.

If required for data access, coaxial ethernet (802.3 Tenbase2) data cabling shall be run in a serial linear bus topology from the communications room through all service outlet locations.  If more than one cable run is installed, the jackets of the cables shall have contrasting color codes:

•
RG58 50 ohm coaxial ethernet, PVC jacket.

•
Must meet NEC 725, Class 2 standards.

•
The cable shall be Belden  #8219.  No substitutions allowed.

•
Each coaxial cable segment shall be routed to minimize total segment length.

•
No coaxial cable segment shall exceed 185 meters (606 ft.) in length, including an allowance of 10 feet for the office connection from the wall plate to the user.

•
The District requires no more than 12 stations per segment; 10 stations is preferred.

•
Both ends of each segment must be terminated with a 50 ohm resistor.

•
Stations shall be connected directly to the cable using BNC Tee connectors.

•
Stations must be separated by at least .5 meter (1.5 ft.) .

•
Each segment must be grounded at only one point.

•
Service outlet terminations:  At each service location, the coaxial ethernet cable shall terminate in two male BNC connectors.  These BNC connectors shall be jumped by a short loop of coaxial ethernet cable with BNC terminations.

•
Field terminations:  In the communication room, each coaxial ethernet cable shall terminate in a male BNC connectors and shall be connected to a BNC patch panel.

•
All installation, conductor routing and terminations must conform to IEEE 802.3.

The required number of UTP pair or coaxial cables to each service outlet depends on the data access functions required at the service outlet location.  The specific requirements applicable to each project shall be determined by consultation between the Architect's agents and MIS.

The signal plans prepared by the Architect shall specify the entire installation route and the total length of each cable.  The proposed installation routes shall reflect the guidelines listed above in this section pertaining to length, interference, and applicable codes and standards.   To assist in the development of these plans, the Architect shall retain a qualified consultant with expertise in data communications and specific training and experience in Lucent Technologies Systemax Structured Cabling System installations conforming to EIA/TIA TR-41.8-8.1, TSB-36, TSB-40, T568, TSB-67, and IEEE 802.1, 802.2, and 802.3.  District MIS staff shall approve the signal plan, cable routings and lengths prior to issuance of any bid document.

Tests. After cable installation and termination, contractor shall use an appropriate instrument to perform the following tests of all UTP conductors' conformance to the specifications of EIA/TIA 568 category 5 and TSB-67:


1.
Conductor length


2.
Continuity


3.
Shorts


4.
Presence of AC voltage


5.
Attenuation


6.
Near-end crosstalk at 10 Mhz and 100 Mhz

Each coaxial conductor shall be tested for conductor length, continuity, and shorts.

Test results shall be submitted to District MIS staff for review and approval as a condition for District acceptance of the project installation.

As Builts. In addition, after cable installation, the contractor shall furnish "as built" communications plans showing the exact routing of each cable and the circuit labels for each cable and wall plate.  Receipt and approval of these "as builts" by District MIS staff shall be a condition for District acceptance of the project installation.

Special Cable Requirements for Student Computer Labs.  A fiber optic cable of at least 6 strands shall be used to connect the hub electronics of each student computer lab to the fiber optic patch panel in the building communications room.  Twisted pair cable conforming to the above guidelines shall be run from the lab hub electronics to each student computer.

Terminations.  All data cable terminations shall be mounted on fixed assets of the building, such as walls, floors, built-in furniture, or permanently installed communications racks.  Building cables and their terminations shall not be attached to movable furniture or fixtures. 
Service Outlet Wall Plates.  At each service outlet, Lucent Technologies modular wall plates shall be used to mount the appropriate Category 5 RJ-45 data connectors, and optionally, to mount BNC data connectors and RJ-11 voice connectors. 

Circuit Labels.  In the communications room, an appropriate label for the data circuit shall be affixed to the patch panel termination of each conductor.  In addition, a corresponding label shall be affixed to the service outlet wall plate adjacent to the appropriate RJ-45 and/or BNC data connectors. 

C.
Guidelines for Data Communications Between Buildings:

Interbuilding pathways.  The interbuilding data communications distribution systems shall conform to the telecommunications pathways specifications presented in the CSU/CC TIP Guidelines.

Distribution.  For each data communication system, the District shall designate a distribution point at each College or site.   A modular, expandable master communications rack/cabinet shall be installed at the distribution point, and appropriate expansions to this rack shall be made as required to support each additional connected building.   The distribution room shall be sized according to the CSU/CC TIP Guidelines space design specifications for service entrance rooms, equipment rooms and distribution rooms.

Conduit.  Existing conduit and innerduct, if available, shall be examined for suitability and fitness for carrying the required fiber optic cable.  If existing conduit capacity, specifications, or condition will not support installation of additional fiber optic cable, new conduit, innerduct and pull rope shall be installed from the building to the distribution point, or to the intersection with suitable conduit, and the new conduit shall be filled to capacity with innerduct. Specifications for new conduit shall be determined in consultation with District Maintenance and Operations staff and Management Information Services staff as each construction or renovation project is planned.

Cabling.   An appropriate number of multimode fiber optic cable strands (usually twelve) conforming to the following general guidelines shall be run from the distribution point to the communications cabinet in each building:

•
62.5/125 micron fiber optic cable.

•
Cable shall be gel-filled and sheathed by a strength member where required by the environment.

•
Fiber optic cable shall be pulled through 1" or 1 1/4” innerduct.  All fiber cable shall be protected by innerduct or appropriate apparatus in all locations, both within and outside of conduit.

•
No more than one cable shall be pulled through a given innerduct.

•
In each vault and at each termination point, all innerduct and fiber optic cables shall be labeled “Fiber Communications Cable. From building (source) to building (destination)".

•
Each fiber must be continuous and free of splices between locations.

•
Fiber cable shall be hand-pulled through innerduct and/or conduit and shall not be excessively twisted or flexed during the installation. 

•
All pulls must conform to manufacturer’s specifications for bend radius and maximum pulling tension.

•
At each fiber optic termination location, there shall be ten feet of cable slack which is to be sheathed, coiled and secured.  

•
All strands of all cables shall be terminated at both ends with ceramic ST connectors using a field connectorizing method.

•
An appropriate fiber optic patch panel with ST couplers shall be mounted at each fiber optic termination location.  Panels shall be manufactured by Lucent Technologies.

In addition, an appropriate number of strands of single-mode fiber optic cable shall be included in any fiber cable runs that connect to the permanent distribution point at the College or site.  These strands will support future uses.

Detailed specifications for fiber optics shall be determined in consultation with District Management Information Services staff and Maintenance and Operations staff as each construction or renovation project is planned.

Tests. All strands of all cables shall be tested for loss, measured from ST connector to ST connector.   Measured loss must be less that 110 percent of the manufacturer’s specifications as specified by the following formula:

M
=
110% * ((F * L) + 2C)

M
=
Measured connector-to-connector loss

F
=
Manufacturer’s fiber cable/meter loss

L
=
Fiber optic cable length in meters

C
=
Manufacturer’s ST connector loss

Circuit Labels.  An appropriate label for the data circuit shall be affixed to each fiber cable and each strand at each termination point. 

Associated Electronics.  For each building, appropriate intelligent hubs, transceivers,  or other electronic devices shall be installed in the building’s communications cabinet and in the master communications cabinet at the distribution point.  Specifications for these electronic devices shall be determined in consultation with Management Information Services staff as each construction or renovation project is planned. 

D.
Guidelines for Communication Between Remote Sites and Central Computer Systems:

Data Lines.  Each remote site relies on some form of telephone data line for data communication to the central computer system.  The capacity of these existing data lines may be exceeded if the plans for the new or renovated construction involve increases in the number of users accessing the central system.  In this event, the construction budget shall provide for the incremental cost of upgraded remote data communications lines. 
Associated Electronics.  Each remote site relies on some form of electronic devices (e.g. bridges) for data communication to the central computer system.  The capacity of these existing electronic devices may be exceeded if the plans for the new or renovated construction involve increases in the number of users accessing the central system.  In this event, the construction budget shall provide for the incremental cost of upgraded remote data communications electronic devices. 

E.
Guidelines for Central Computer Systems:

If additional access to a central computer system (e.g. Banner administrative database, Library DRA system) is implied in the new construction or renovation plans, it will be necessary to include central computer system hardware or software upgrades in the construction budget. 

V.
Installation

A.
Contractor Experience and Qualifications:

The contractor and all assigned staff shall hold Lucent Technologies Systemax Structured Cabling System certification.  Contractor shall provide a list of its project management staff and technical support staff to be assigned to the project, together with their resumes, working experience, and date of their Systemax Structured Cabling System certification. 

The contractor shall provide no less than five (5) business references for whom contractor has performed similar work. 

B.
Warranty:

The District Architect shall provide signal plans and contract documents that conform to the standards of the Lucent Technologies Systemax Structured Cabling System. The contract documents shall require that the contractor provide a fifteen (15) year Extended Product Warranty and System Assurance Warranty for the Lucent Technologies Systemax Structured Cabling System components of the project. 

VI.
Budgeting

The costs of providing computing support to a given building may include the costs of required upgrades to conduit, remote data lines, electronic devices, and central computer software and hardware.  During the consultation and planning process, the District Architect will consult Management Information Services staff and Maintenance and Operations staff for assistance in determining these requirements so that the associated costs may be included in the construction budget.
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