ITEM #1017019A – WIRELESS RADIO ASSEMBLY

Description:

Furnish and install wireless Broadband System links for point-to-point and point-to-multi-point systems operating at the 4.920 GHz – 6.100 GHz carrier frequency non-licensed range. This special provision covers the requirements for the installation, calibration/setup, and testing of the wireless radio assembly at the locations shown on the plans. All materials required for the full installation and operation of the system are part of this special provision.

Materials:

1. Wireless Radio manufacture requirements:

All wireless radios shall be manufactured by ENCOM Wireless part number E-Lite 450. No substitutions will be allowed.

The approximate size of the unit shall be 10.6 x 9.4 x 2.75 in. The enclosure shall be highly secure, industrial grade IP67 outdoor waterproof housing design and the enclosure shall be sealed to protect the unit from wind, dust and airborne particles, and exposure to moisture. The operating limits of the wireless radio assembly including the power supply shall be as follows:

Temperature Range: -40 to +176 F or better Humidity: Up to 95% Relative Humidity
The performance of the unit shall not be degraded below the minimum required bandwidth, packet loss due to wind and precipitation, or latency due to improper aiming/setup.

The unit shall operate at 50-57 VDC Ethernet Port (802.3af/ at Power Over Ethernet)

The Wireless radio assemblies shall have the following interfaces:
1. 866 MHz Radio Non-integrated unit
2. Integrated Antenna Unit
3. Articulating Mounting Bracket
4. High Voltage 802.3at compatible PoE injector
5. CAT5 Jumper cable, 6 ft

The wireless radio assembly shall have a frequency range from 4.920 – 6.1 GHz excluding the US restrictions. It shall also have the following requirements: 

Peak transmit power: 30 dBm (1W)
Receive Sensitivity: -96 dBm to -72 dBm
Channel Widths: 5, 10, 20, 40 and 80 MHz
Modulations: OFDM, BPSK, QPSK, 16QAM, 64QAM, 256QAM
Protocol: IEEE 802.11a/n/ac
Data Rate: Up to 866 Mbps in 802.11 ac mode
                  Up to 300 Mbps in 802.11 n mode
                  Up to 54 Mbps in 802.11 a mode            

Traffic signal locations at each end of wireless radio communication system shall use Encom E-Lite 450 Single Radio and use Encom E-Lite 450 Dual Radio for signal in between adjacent signal locations.

In cases of using Encom E-Lite 450 Dual Radio, an additional antenna shall be included and installed for the communication with adjacent signals.

2. Ethernet Switch manufacture requirements:

[bookmark: _Hlk160609553][bookmark: _Hlk160609465][bookmark: _Hlk160609534]All Ethernet switches shall be manufactured by COMNET, L.L.C Part number CNGE3FE8MSPOE or AMG SYSTEMS, LTD. Part number AMG570-8GAT-3S-P240.

The Ethernet switch shall include all necessary equipment required to have a fully functional and operation device and to complete the installation in accordance with the manufacturer’s specifications. The Ethernet switch component shall include:

· COMNET Ethernet switch CNGE3FE8MS series or AMG SYSTEMS, LTD. Part number AMG570-8GAT-3S-P240
· Operating Temperature -40 F to +167 F, functional to +185 F
· Supports optional 30/60/90W PoE
· 10/100 Base-TX Ports – 8 x RJ-45
· 100/1000 Base-X Port – 3 x SFP
· Serial Console Port - USB Type B Connector
· Power - 2 x 2 Pin Terminal Block
· DIN rail or wall mounted – Easy to install and remove.
· Fault Relay - 3-Pin Terminal Block
· Switching Latency – 7 Microseconds
· Switching Bandwidth – 13.6 Gbps
· DRAM – 1GB
· Flash – 128M - 512M bites
· VLANs – Voice, Private, Multicast
· Max. Available VLANs – 256
· Input power – Redundant 48 to 57 VDC 
· Compliant with all IEEE 802.3x speeds full duplex, non-blocking control
                                  
3.  23 AWG 4 TWISTED PAIR CATEGORY 6 CABLE

· Outdoor Aerial CAT6 cable with UV insulation.
· Rated for 48VDC
· 250MHZ, shielded, gel-filled (flooded core) direct burial grade.
· Shall be equipped with a drain wire.
· Terminate with compatible connector.
· Single jacket polyethylene insulation.
· Cable shall be installed according to TIA/EIA-568-B.
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· Other type cable may be substituted at the request of the manufacturer with the Department’s approval.
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Site Survey:

Perform a site survey at all wireless radio locations prior to installation. The site surveys must be conducted in the field to accurately assess the existing conditions at each location. The purpose of the survey is to determine the use of Single radio or Dual radio when it is installed. Prior to installation, submit the results of this survey to the Engineer in a report, which lists all wireless radio locations with any recommended changes to radio installation, mounting adjustments, and desired radio locations.

Construction Methods:

Installation of the wireless radio assembly consists of the following tasks:

· The Contractor shall perform a wireless path analysis and site survey for the selected radio locations before installation to verify signal quality and strength. The site survey must be conducted in the field and a survey report should be forwarded via email to DOT.TrafficElectrical@ct.gov and DOT.Signallab@ct.gov.

Cables shall be installed neatly between adjoining equipment and shall be secured to rigid structures using appropriate fastening devices. Cable and connectors shall not be stressed during or after installation. 

Upon successful completion of the installation and approval by the Engineer, a 30-day System Operational Test for the pair of wireless radio assemblies shall commence. During the course of this test, the system must function continuously in accordance with the specifications for the duration of the test. If a malfunction occurs within the stated time frame, the Contractor shall make all necessary repairs to the system and re-establish proper operation. Upon approval of the Engineer, the 30-day test will begin anew. The system must operate for a full thirty (30) consecutive days without malfunction and continually meet the performance requirements set forth within this specification before the system will be accepted by the Engineer. 

Warranty:

The manufacturer shall warranty the product to be free from defects in material and workmanship for a period of five year from the date of acceptance.

Method of Measurement:

This item will be measured for payment by the pair of complete wireless radio assemblies installed, configured, and accepted.

23 AWG 4 Twisted Pair Category 6 Cable will be measured for payment as linear feet, furnished, installed, and is covered under the Wireless Radio Assembly item.

Basis of Payment:

This work will be paid for at the contract unit price each pair of Wireless Radio Assembly complete-in-place, which price shall include all materials, equipment, tools, labor, Ethernet Switch and work incidental thereto. The radio transceiver(s), antenna kits, cabling, and miscellaneous hardware required shall be included under this item The price shall also include all necessary mounting brackets, power supplies, surge arrestors, cabling, and connectors. This price shall also include set-up, calibration, installation, warranty, testing, and wireless path analysis.

The unit bid price per linear foot for 23 AWG 4 Twisted Pair Category 6 Cable includes all connectors, labor, tools, and equipment necessary to install the cable s linear feet, furnished, installed, and is covered under the Wireless Radio Assembly item.

Pay Item						Pay Unit
Wireless Radio Assembly     		                                Ea.
