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1.1 Voice Over IP 

RGII has successfully tested and implemented a Voice Over IP (VoIP) network for the National Oceanic and Atmospheric Administration (NOAA).

To assist NOAA in evaluating the potential of migrating to VoIP as a cost-effective and technologically sound infrastructure, RGII completed a full system design, installation, and test of VoIP for the NOAA Silver Spring Headquarters’ Gigabit Ethernet campus backbone across four buildings. The test included Cisco 7500 series routers, Juniper M20 routers, and Cisco 6500 series switches, and included the integration and configuration of several VLANS. Developing methodologies for migrating NOAA’s disparate voice and data networks into a true multi-service network capable of delivering voice, video, and data with quality and reliability established a solid base for this technology in the company.

RGII’s initial step in investigating VoIP courses of action for NOAA was to determine the design and equipment requirements. The solution selected was a simple toll bypass because the outlay for equipment is relatively minor with only an IP to Public Switched Telephone Network (PSTN) gateway device required. This functionality is built into the Cisco 3600 router with a VoIP gateway. The VoIP gateway functions as the interface to the Cisco 3600 router, routing calls on and off the IP network. RGII discovered that to replace all redundancies and features found in today’s telephone environments with LAN based equipment, at least two other devices are required in addition to the gateway. The first of these devices is a specialized server that handles call setup, billing, call forwarding, and conference calling to provide the Private Branch Exchange (PBX) functionalities. Prior to implementing, RGII tested a common implementation with the call management, and set-up software running on top of Windows NT. The second component is the IP telephone itself. The VoIP devices connect to the LAN via an Ethernet connection and require an IP address as any other node on an IP based LAN. The system allows the telephones to be powered via the Ethernet connection to the switch.

Data on a VoIP network can interfere with the constant stream of traffic required by the VoIP equipment to maintain acceptable levels of service. The team enabled Quality-of-Service (QoS) features on the NOAA campus backbone that allow prioritization of VoIP traffic. RGII used the QoS feature to give VoIP traffic a higher priority than others within the network, ensuring that VoIP conversations are not impacted by other network traffic.

Our technical staff has been involved in test and evaluation of both voice enabled router and data enabled PBX topologies, and the equipment involved in implementation of these topologies. Having been aware of the importance of constant monitoring and qualitative evaluation of QoS, our engineers have followed the standards developed by the International Telecommunications Union (ITU) for network compatibility, reliability, and end-to-end test and evaluation of such converged networks. We understand the Perceptual Analysis Measurement System (PAMS) developed by British Telecom and ITU recommendations that followed, based on perceptual speech quality measurements also known as clarity measurements. These measurements include, Perceptual Speech Quality Measurement (PSQM), Perceptual Speech Quality Measurement Plus (PSQM+), and most recently Perceptual Evaluation of Speech Quality (PESQ) and their correlation with universally accepted Mean Opinion Score (MOS) for speech quality testing.
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