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Executive Summary

As more players enter the E-Business and E-Commerce arena, the model of the Internet as merely a functional interface for delivering information and takings orders is rapidly changing. A new approach recognizes the importance of reintroducing the human element—integrated with electronic technologies—in gaining and retaining customers. 

This white paper addresses the benefits of using Voice over IP to enhance E-Business/E-Commerce in view of the Internet’s ever-expanding reach and its indisputable role as an economic superpower. It explores technologies that enable companies to interact with their growing online customer base, focusing primarily on Web call-through technology and E-TeleLynk, Lynk’s cutting-edge solution for E-Business. 

Three E-TeleLynk scenarios are provided to illustrate typical applications and the trends that are taking shape in business today. To remain a leader, your company needs to take advantage of the opportunities presented by the new Web/human interaction paradigm. 

The Evolution of Business in the Internet Age 

Presence on the World Wide Web has become essential for businesses that wish to compete and thrive in today’s digital economy. With more than 240 million people worldwide with access to the Internet and a growing demand for instant access to information and services, the Web provides a powerful means for developing and strengthening relationships with customers.

The Internet
 is rapidly turning into a mainstream medium for various forms of E‑Business (electronic business) including its most well known aspect, E-Commerce (electronic commerce), the buying and selling of goods and services across the Internet. Forrester Research predicts the US market for E-Commerce services will go from today’s $10.6 billion to $64.8 billion in 2003. Spending will also rise dramatically in the UK and Germany beginning this year and next, followed by gains in France, Italy and Japan in 2001 and 2002. 

But why engage in E-Commerce? 

The answer is that participating in this industry enables companies, ranging from manufacturing and distribution giants to small entrepreneurs, to capture market share with astonishing speed and generate new revenue streams. In addition, companies are discovering that an effective E-Commerce site promotes customer satisfaction and repeat business. 

Besides consumer commerce, E-Business is also about a range of online consumer services including banking, stock portfolio management, training and education, consulting services, technical support and more. It also encompasses commerce between businesses—estimated at more than five times that of consumer E-Commerce—and business to business communications, for example between business partners and across supply chains (suppliers, distributors and resellers). 

While E-Business/E-Commerce is flourishing, few ventures utilize the full potential of their Web presence. Customers browsing a Web site seeking a particular item or specific information can get lost in the endless information labyrinth. Complicated navigation, lengthy or intrusive transaction processes and contact forms, or simply the lack of a quick and easy way to make requests or resolve problems, forces the customers to disconnect from their Internet session and use the phone line to call the business for assistance. More often than not, the customer abandons the transaction at this point and surfs on to a competitor’s site. Immediate attention, convenient service, and human contact—these are the things that attract and keep customers. This white paper looks at the technologies that make this happen.

Human Interactive Web Sites

Bringing together the reach of the Internet with the power of human interaction not only makes good business sense, but is a natural and relatively simple step for a wide variety of online businesses such as call centres, ISPs, shipping companies, help desks, stores, banks, insurance companies, hotels, travel agencies, educational institutions, and more. 

The ability to provide live and personal service directly through your Web site offers several advantages:

 It lets you communicate with an online audience that you may not reach otherwise.

 It puts you in touch with users who are likely to be more serious prospects, since they usually have already read the literature on your site before contacting you. 

 It allows you to provide the specific information or ordering assistance needed at the point of sale (in this case your Web pages), while the interest is still alive and your products are fresh in the customer’s mind. This provides a distinct advantage over competitors who rely on traditional sales methods. 

 And finally, human contact appeals to people intrinsically. Providing live help in the impersonal environment of the Web caters to people’s preference for communicating with other people. Only a real person can guide the customer, respond to special requests, solve problems, assist in purchase decisions and even upsell. Gartner Group research identifies customer intimacy as the differentiating ingredient for success in the 21st century.

Technology Choices

There are several technologies designed to integrate human interaction with the Internet. These technologies can be divided into two main categories: 

1. Offline help, after the user disconnects from the Internet 

2. Real-time human interaction, while the user is still browsing the Internet

Depending on your business model, target audience and objective, there are pros and cons for each solution, which are reviewed next. 

Offline Help

E-mail

E-mail is the most conventional way to interact. Most Web sites have a hot link with their “mail to” address. The user simply clicks on the link to automatically launch their E-mail software. Automatic Response Systems, which automatically send an immediate E-mail response to the user, are often used to control the flood of E-mail. The response can be a simple message confirming receipt of the E-mail, or can be a sophisticated response that relates to keywords found in the user query. 

E-mail is a widespread method for interaction, and is easy to print, save and forward.

It is not adequate, however, when a user needs immediate help. Studies show that queries must be responded to within 24 hours to be effective. In a recent study by Jupiter Communications, 42 percent of the 125 top E-Commerce sites either took longer than five days to reply to customer E-mail, never replied, or were not accessible to customers via E-mail. Oftentimes, users who do not get a fast response will not return to the site and will try the service at the competitor's site. 

Forms

Another common method of interaction is through “Contact Us" forms or "For More Information" forms on the company site. These forms require users to fill in personal details or demographic information and then type in their question. The form may contain radio buttons or checkboxes to make it easier to complete as well as sort and route to the appropriate person within the organization. Radio buttons may also help in setting up an Automatic Response System that is programmed to send an E-mail response to the user. The advantage of such forms is that they provide the company with information about the customer, which can be maintained in a database for marketing and other uses.  The drawbacks are similar to those encountered with E-mail–customers may not be willing to wait for a reply and seek alternatives. In addition, many potential customers do not wish to fill-in forms either because they are pressed for time or because of privacy concerns. 

Call-Me Buttons

A customer browsing the company’s Web site can click a “Call-Me” button to initiate a request for callback by a company representative. After clicking the button, the customer is asked to type in personal details, including his or her telephone number and may enter a queue to receive a call from the next available agent. An alternative approach is to enable the customer to schedule a convenient time for the callback. 

The appeal of this technology is that it is simple for customers to understand and use and offers global users the advantage of being able to “order” a free call at their convenience. The major disadvantage is that most residential customers use a single telephone line for both telephone calls and Internet connection. Thus, the customer is forced to disconnect their Internet session and wait for the call from the agent. Another issue is that the company must have enough free agents to complete all calls at the time scheduled or risk losing customer faith. 

Online Interaction

Online technologies enable companies to roll out new services that target the growing online customer base. Online methods of interaction are particularly appealing because they let customers communicate with the company in real-time, while still browsing the company Web site.

Text Chats

Text chat facilities allow customers to use their keyboard to communicate with a company representative while viewing the company’s Web pages. A large number of Internet users are familiar with text chat technology and are comfortable using it. To initiate a chat session, the customer simply clicks a hot link button that opens up the chat window. The customer can type a question and receive a reply practically in real-time. Chat sessions are especially handy when there is a language barrier between the customer and the agent. Chat technology can be blended with Screen Synchronization or Push technology, which enable the agent to see where the customer is on the company Web site, as well as send pages to the customer during the chat session.

While chat is very convenient, it cannot emulate the natural speed and flow of a voice conversation. Typing is always slower than speaking.  If the agent is engaged in several chat sessions at once, the response rate is even slower. Moreover, words on a monitor do not carry the intonation, expression and intimacy of the human voice. Therefore, text chat makes it difficult for the agent to “read” the customer and develop a relationship, and it does not provide a good platform for the agent to advise and even up sell.  

Another consideration is the real problem of finding qualified workers at reasonable wages who can spell, use good grammar and type quickly.

Web Call-Through 

Web call-through is the most advanced Web-based human interaction technology available at the time of this writing. Web call-through allows customers to participate in a real-time voice conversation with an agent through the Internet. It uses IP (Internet Protocol) telephony or Voice over IP technology to enable the agent to speak with the customer using a multimedia PC—while the customer is still connected to the Internet. Typically a "click & talk" button is integrated on the company’s Web site, just like the "Call Me" button or chat button. The customer clicks on the click & talk button to place a call from their browser straight through to the service agent’s phone (or, as the case may be, to a telephony server or PBX that routes the call to the agent). Customers communicate via a microphone connected to their PC sound card. 

The benefits of Web call-through are impressive. Customers can speak to a company representative instantly, and continue to browse as they speak. When completing transactions using online order forms, E-mail or text chat customers are required to type in sensitive information including their credit card number and personal details. Many customers who are not willing to send such data over the Internet for fear of cyberspace bandits are comfortable providing the data to a customer agent over the telephone. 

Web call-through allows customers to enjoy the most personal form of communication short of a face-to-face meeting—a conversation with a real person. Offering customers the human service that they prefer greatly enhances customer satisfaction and sales and help turns current customers into repeat business. Being able to communicate directly with your customer gives you the opportunity to gather valuable firsthand feedback and to be more responsive to your customer. The cost benefits are also impressive. Your company no longer foots the bill for costly 800 service, callback or collect dialling.

The main hurdle is that many people do not have a microphone handy. But since Web call-through and other multimedia technologies are expected to grow in popularity, increasingly people will equip their PCs with microphones or get full multimedia systems when purchasing a new PC.

Web call-through is a particularly compelling solution for business-critical online applications and for companies that are seeking new ways to stay one step ahead in a competitive environment. The following sections explore the technology, applications, and Lynk’s unique E-TeleLynk solution.
behind the Scenes of WEB Call-Through

Web call-through can be activated using any kind of tag desired such as a text link, a button or another image file. The first time a customer clicks on the "click & talk" tag on a Web page, a small client file is downloaded to the customer’s PC. The client file can be a program (EXE file) that the user must launch each time the Web call-through application is used, or it can be a plug-in that works with the customer’s Internet browser. A plug-in is a small software module that extends the functionality of a Web browser. Unfortunately the leading browsers, Microsoft Internet Explorer and Netscape Navigator, support different plug-in standards (Internet Explorer uses ActiveX controls, for example). The plug-in should accommodate whichever Web browser the customer is using.

The click & talk button “hides” information that is set in advance by the company’s Webmaster or network manager and can easily be changed as needed. This information includes the destination telephone number as well as the IP number of the telephony gateway through which the call will be terminated. When the customer clicks the "click & talk" button, Voice over IP (VoIP) technology is employed to transmit voice signals from the customer’s PC to the agent’s phone and vice versa. A VoIP gateway is needed to seamlessly bridge the gap between the packet switched public Internet and the traditional circuit-switched Public Switched Telephone Network (PSTN). The gateway converts analogue voice to digital voice packets and vice versa and transfers these packets between the Internet data network and telephony network. This makes it possible for customers to surf the Web and conduct voice calls at the same time, without going offline. Some gateways also provide advanced features including least cost routing, authorization/authentication instructions, and billing information. 

Before adopting a Web call-through solution, an important consideration is voice quality. Congestion on the Internet is variable and may affect quality of service to the point that speech is incomprehensible. A good Web call-through solution will account for changes in bandwidth and provide cellular telephone call quality or better. 

Another concern is security. Web call-through applications are susceptible to a variety of assaults by hackers including attempts to change the program’s settings such as the phone number to be dialled when the user clicks the click & talk button. Another example is flooding, a type of attack on a network that is designed to disable the network by flooding it with useless traffic, and in the case of a VoIP network, possibly cause calls to be disconnected. Firewalls can be implemented to protect the gateway from unauthorized access from the Internet. But firewalls do not provide adequate security when using systems based on the ITU’s (International Telecommunication Union) H.323 standards, since H.323 uses dynamic ports and requires multiple open ports to enable a VoIP channel.

Both concerns, quality and security, combined with important customer care issues, are resolved through Lynk’s hardware and software solutions, capitalizing on the company’s strengths in security, Quality of Service technologies and VoIP applications.

Lynk’s E-Business Strategy: E-TeleLynk 

Lynk’s strategy is to provide both the advanced technologies required to support demanding E-Business applications and the ease-of-use and instant access that grabs and retains customers. Lynk accomplishes this strategy through E-TeleLynk, a breakthrough Web call-through solution. This solution is comprised of the E-TeleLynk Gateway and E-TeleLynk plug-in for establishing click & talk functionality on Web pages. 

E-TeleLynk uses hardware devices combined with Lynk’s proprietary E-Thru technology to provide three main advantages:

The first is outstanding voice quality over the Internet. E-Thru ensures voice integrity by detecting the quality of service and triggering a dynamic jitter buffering mechanism. This is combined with other mechanisms, detailed later in this document, for a powerful voice quality system.

The second is a uniquely small plug-in. This plug-in, at about 50K, depending on your browser, is 15 times smaller than any plug-in of its kind presently offered. Thus, the E-TeleLynk plug-in can be downloaded in about the same time it takes to load a Web page. The customer simply clicks on the click & talk button on your Web site and talks to your company representative within seconds, while continuing to browse the Web or complete a transaction. 

Lastly, the E-Thru protocol allows you to maintain the high-level of security you demand for your network by using a single static TCP and UDP port to transfer packets. Additional features are provided by the Gateway to secure against hacker abuses. (See Protecting your Telephony Network below). 

How Does it Work?

When a customer clicks the E-TeleLynk click & talk hot link on a Web page, a window called "the monitor window" will open up. The first time the customer clicks the button the E-TeleLynk plug-in will be downloaded and installed to his/her PC (running Windows) in a matter of seconds. While typically about 50K, the actual download size depends on the browser being used—Netscape Navigator, Internet Explorer or any browser using ActiveX controls. (The plug-in is signed by Lynk's parent company, Better On-line Solutions, to indicate that it is a certified plug-in that can be safely installed on the user’s computer.) When the monitor window is open a call is initiated. The VoIP gateway translates the number received to a telephone number according to its translation table, and routes the call using its Least Cost Routing table. The gateway can be set to send the call to another VoIP gateway that is closer to the destination of the call or directly to the PSTN network to terminate the call. Almost immediately, the customer hears the agent’s telephone ring. When the representative picks-up, a real-time voice conversation is carried out, with the agent using a regular telephone and the customer using speakers, a Windows PC equipped with a sound card, and a microphone (or a basic headset for even better quality). 

There can be several E-TeleLynk buttons on a single Web page, each pointing to a different telephone number such as regional sales offices or individuals in an organization. The phone number behind each E-TeleLynk button is set by the Web site builder or network manager and is coded into the page’s HTML code. The telephone number is sent to the E-TeleLynk Gateway using Lynk’s E-Thru protocol. The gateway is essential to enable calls to be routed to and from the Internet and the regular telephony network and to provide advanced services and intelligence such as smart routing, packet compression/decompression, and more. 

The E-TeleLynk gateway is an IP telephony gateway comprised of modular H.323-compliant DSP Plug and Play adapter cards that reside in a 1U rack mountable unit. The E-TeleLynk gateway provides real-time, two-way communications between a telephone connected to the PSTN network and the customer’s multimedia PC connected to the Internet. This is achieved by connecting the gateway, on one hand, to the corporate telephone system (PBX, key systems) or directly to PSTN lines using a standard analogue (FXO, FXS) or digital (E1/T1 PRI) interface. On the other hand, the gateway is connected to the Internet network. TeleLynk Gateway adapters are available in different analogue and digital modes, starting from two analogue extensions/trunks and up to 90 digital channels per platform, to support companies with different needs. 

Customizing for the Perfect Fit 

The E-TeleLynk plug-in is fully customisable to fit your company’s needs and Web site design. There are two steps to setting up E-TeleLynk: 

1. Install and configure the E-TeleLynk Gateway at the desired location.

2. Add one or more E-TeleLynk "click & talk" link/buttons on the company Web site. 

The first step is usually performed by a Lynk technician or the companies network manager and the latter is easily accomplished by your Webmaster or HTML designer.

The click & talk plug-in is actually a Java-script code that triggers a onetime installation of the VoIP client on the user’s PC. Your HTML designer simply follows a brief set of instructions provided to add support for the plug-in and incorporate click & talk tags into your HTML pages. Included in the E-TeleLynk package are examples of how to integrate and customize E-TeleLynk click & talk buttons for your Web site. Each click & talk button is defined according to several parameters: Shape, colour, size, telephone number that should be dialled, and the E-TeleLynk Gateway’s IP address. The monitor window, which the customer sees, is also an HTML code that can be customized by your Webmaster. The monitor window contains a written description of the status (for example, “connecting to Tom White ”) and two clickable buttons: “Dial” and “Settings”. The “Dial” button allows the customer to dial or hang-up, whereas “Settings” is used to adjust multimedia properties of the user's PC such as volume control and microphone sensitivity. The Webmaster can change the monitor window size, colour and buttons. Within minutes click & talk is ready to go. 

Protecting your Telephony Network 

Since E-TeleLynk is designed to be open and easily customized, the plug-in’s HTML code is easy to view via the company’s Web page. A hacker who copies your page can attempt to interfere with the gateway’s operation or steal calls by changing the telephone number to be dialled via your gateway. E-TeleLynk is secured against such threats in several ways. To begin with unauthorized individuals cannot access the actual telephone number to be dialled.  The number displayed in the HTML code of the click & talk button is merely a dial shortcut that is resolved by the Gateway’s translation table. This translation table resides on the Gateway and cannot be reached without authentication and authorization. 

Lynk’s E-Thru protocol is designed to provide another important security layer. Unlike the standard H.323 protocol, E-Thru uses one static TCP and UDP port to communicate with the Internet. The connection is established using the TCP protocol, while voice data is packetised over UDP and sent over the same port. This is a significant distinction from H.323, which requires dynamic TCP and UDP ports to establish connection as well as transfer the call data. There is no need to breach the security of your corporate firewall by opening the multiple dynamic ports required by H.323, since E-TeleLynk only uses a single static port that can be protected easily.

The E-TeleLynk plug-in is equipped with an adaptive technology that supports firewall address translation. Thus in business to business settings, where the user initiating the call is behind a corporate firewall, NAT or proxy, E-TeleLynk works without compromising network security.

How is Superb Quality Speech Transmitted over the Public Internet?

Customers making free calls over the Internet are often willing to trade off some voice quality for convenience, but they will not use the technology if it’s too difficult to conduct a intelligible conversation. Lynk’s strategy is to provide clear, crisp voice signals, as close as possible to those of regular telephone calls. 

The public Internet is largely an unmanaged network that delivers packets to their destination using a “best effort” mechanism (i.e., Internet Protocol)—independent of the requirements of the applications. Packets may travel over separate routes before arriving at their final destination for decompression and reassembly. One packet may take twice the time of another packet to travel through the Internet or can even be lost in cyberspace. Transmission speed can vary dramatically depending on Internet connection speed on each end (i.e., available bandwidth) and overall congestion on the Internet. The challenge is to deliver time sensitive voice information over the Internet with minimal delay, echo, and gaps in conversation.

Lynk’s E-Thru technology is a proprietary protocol designed to optimise voice quality over the public Internet. The technology employs a system to prioritise voice traffic within the data stream coupled with a powerful system to detect the quality of service and trigger an adaptive jitter buffering mechanism when required. Jitter delays or voice gaps caused by voice packets arriving out of sync are overcome by sampling the jitter and then dynamically changing the buffer size to smooth the conversation. The Gateway’s lost packet interpolation feature offsets packet loss making it unnoticeable. 

The conversation can also be hampered by acoustic echo, the disturbing echo generated by feedback between the user’s microphone and speakers. This problem is not at all evident to the customer—only to the agent receiving the call. E-TeleLynk’s acoustic echo canceller decouples the microphone input from the speaker output to significantly reduce or eliminate echo. 
Another important E-TeleLynk feature is support for both full-duplex and half-duplex sound cards. A user who has a multimedia PC with only a half-duplex sound card or driver can either listen or speak to their party but cannot do both at the same time—each party must wait for the other to finish speaking. Communicating in this manner added to the inherent delay created by the Internet takes some getting used to. E-TeleLynk switches between “playing” (i.e., listening) and “recording” 
(i.e., speaking) functions rapidly, so that customers hardly notice they are only using half-duplex technology.

The combination of these techniques allows E-TeleLynk to achieve remarkably high quality voice over the Internet most of the time, helping to promote customer satisfaction and repeat business.   

Typical Applications

E-Bank

Each year, hundreds of banks go online and new “virtual” banks pop up worldwide. Wannabe bankers can easily establish a Web presence using off-the-shelf technology and the services of outsourcers. E-Banks enable customers to view and manage their accounts and pay bills online. Some E-Banks offer sophisticated financial services, portfolio management, mortgages, and more. Given the climate of intensified customer service demands and more discerning customers, particularly when it comes to their money, E-Banks must continually improve their service. 

Until recently, a customer visiting an E-bank who was interested in discussing mortgage terms, for example, had to terminate the Internet session and pick up the telephone to dial an 800 number. Research by Net Effect shows that 67% of all Web surfers give up the transaction the moment they have to disconnect. 

With Web call-through technology, Lynk has made it possible for E-Banks to improve relationships with their customers and differentiate their service. A customer needing help clicks on the "click & talk" button to call the bank’s call centre. The customer then uses a multimedia PC along with a microphone and speakers to have a real-time conversation with the bank’s representative. Since the telephone call is transferred over the Internet, there are no extra charges to the customer or the bank. The customer can stay online while the representative points out where to find needed information or forms on the E-bank’s Web pages. The bank representative is able to guide the customer to a successful completion of the mortgage process. 

ISP & Help Desk

Lynk is working with ISPs who wish to sell click & talk technology to their customers as part of their hosting package. Customers wanting to set up an E-Business can get everything they need—hardware, software, click & talk service, and Internet connectivity—from a single source. 

A major local ISP is putting E-TeleLynk to use by offering access to its help desk and subscriptions call centre directly from the Web site. Customers in need of support any time of day or night can call through the ISPs Web pages by clicking on the E-TeleLynk button. Later, the ISP will provide new customers with free microphones together with the ISP’s service package. The ISP is also an outsourcer of help desk services for several major high-tech companies. A unique click & talk button enabling customers to call the respective company’s help desk appears on the ISP’s Web pages. 
E-Mall

Almost any type of business and any size business can go online to sell goods and services. E-Malls are typically real or virtual malls featuring multiple storefronts that have joined forces in order to appeal to a wider audience of shoppers and to lower their respective costs of sales. But an E-Mall can also be the endeavour of a single-merchant. The list of products and services that lend themselves to Internet selling is endless: perfume, CDs, books, apparel, flowers, software, hotel rooms, concert and airline tickets, appliances, toys and much much more. Thousands of companies around the globe have discovered that the Web allows them to enjoy higher margins due to reduced overhead and increased sales (aided by the fact that Internet users are usually of high disposable income). Catalogue makers, realizing the natural affinity between shopping via catalogue and shopping via Internet, are also tapping into the explosive E-Commerce market.

E-TeleLynk raises E-Mall shopping to a higher level by bringing human intimacy and instant service to the online shopping experience. Using Lynk’s click & talk technology, one company set-up and hosts an E-Mall that enables the local community to contact hundreds of merchants in their area from a single Web site. The E-Mall saves merchants money on marketing costs and makes it easier for local merchants and customers to find each other. While browsing the merchant’s online store, customers who need further information to make a purchase decision or just feel more comfortable giving their credit card details over the telephone, can speak with a real salesperson with a click of a button. Calls are routed to individual merchant’s telephone numbers by the Gateway located at the host company’s site. Lynk’s technology enables the merchants to boost sales and customer satisfaction at minimal cost.

Summary

The global electronic business market is booming, enabling companies to streamline their operations, develop closer relationships with customers and business partners, and increase sales. Web call-through technology raises E-Business to new heights by making it possible to deliver the human contact and instant attention customers prefer. In fact, Web call-through technology can be used for so many applications that it might be the next Internet revolution, and in just a few years from now there may not be a Web site that is not call-through enabled. The bottom line, E-TeleLynk gives your company the strategic advantage needed to succeed.

� The term “Web” and “Internet” are used interchangeably in this document.
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