Voice over Internet Protocol and Internet Telephony

Introduction


How would you like to pay Rs 40 for a one-hour voice call to the United States? Why would you want to pay the telephone department Rs 200 for a five-minute international call? 

The Internet is being used the world over to make phone calls, bringing down costs to a fraction of that of an STD or ISD call. Both individuals and corporates stand to gain. Internet telephony will allow you to make national and international phone calls for 80 percent cheaper than the normal trunk dialling rates.

Sounds unbelievable? Welcome to the world of Voice over IP (VoIP) or Internet Telephony. VoIP has been around for half a decade. What it simply means is that you can make a voice call to any part of the World using the power of the Internet. The most common examples for VoIP-enabled software are MS Netmeeting, Media Ring Talk, Net2Phone and others. All you need is a connection to the Internet and (theoretically) a multimedia-enabled computer or similar device. 

Most software and the services are free, and thanks to recent advancements in codec technology, voice quality is decent even over dialup access. 


What is Voice over Internet Protocol?


You've been on the  PC for more than an hour, talking to your cousin in the US. He does it very often. How can you  afford it? 

You  simply use your  dial-up TCP/IP Internet account to log on to the Internet with your multimedia-enabled (microphone, speaker and sound card) PC. And you  use special Internet Telephony software which allows you to connect to your cousin who has the same Internet telephony software on his PC. The moment is Web phone rings, your  cousin clicks an icon on-screen. This, in effect, answers the call. As You speak into the mike (which is connected to the sound card), the software on your  PC converts your voice (analog) into data (digital) packets, which are then sent across the Internet. At your  cousin's end, his software receives the data packets and reconverts them into voice packets. This seesaw of data and voice make for worthwhile conversation.

Since You use the Internet to make this call, your voice  has travelled along the Internet Protocol (IP) network. Hence it is treated as just another form of data. You are thus billed only for the time you were connected to the Net. You are  not alone. Many netizens the world over are doing the same.

IP is what performs the magic. And the packet-switching technology (as
opposed to the circuit-switched technology which a telephone call uses) that You take advantage of, is called IP Telephony.

Internet telephony
However, Internet telephony, which is allowed in India is different from Voice over Internet Protocol (VoIP). Internet telephony, on the other hand, allows people having PCs with Internet connections to make calls using a software, which can be downloaded for free from a number of sites. This technology is used for voice chats and voice mails. And lack of a legal sanction has not stopped people from using technology, which they also use to make international and domestic long-distance calls, at the cost of a local call. While quality of voice is not as good, the price difference more than makes up for the poor quality. 


Great! When can I start using it?

Not yet! And certainly not if you are in India. Because Voice over Internet Protocol is banned in the country, at least for now. Videsh Sanchar Nigam Ltd, the government-owned international telecom carrier and India's largest ISP, has cautioned its subscribers that they stand to lose their access to the Internet if they are caught making calls over the Internet with Web phones.

Private ISPs too have been told that they stand to lose their licenses if the Department of Telecom (DoT) discovers that they have been providing such a service.

 Long-distance telecom carriers like MCI, AT&T and our own VSNL argue that such calls rob them of revenue. They further argue that it is their "historic right to recover infrastructure costs"  in circuit-switched technology. Ironically, AT&T itself is beginning to realise that it has to join the IP bandwagon. On the other hand, DoT's obstinacy on this issue defies logic.


Benefits of VoIP

That IP telephony helps individuals save long-distance telephone costs is only too obvious from the above example. However, if taken to its logical conclusion -- that is, if the example is extended to corporate bodies -- the benefits of VoIP or Internet telephony are far reaching.

To start with, a majority of companies the world over have virtual private networks (VPNs) which use Internet Protocol (IP) to transmit their data. What if the same lines are used to send voice and data packets instead of only data. Wouldn't it save costs? This means that if a company has an Intranet, then it has already invested in expensive data communications equipment and cabling -- now that existing data network can be used for voice communications too. And the data network can be used for sending faxes as well.

Goodbye to Graham Bell's invention?

There are many hurdles to be cleared before one can sing Hosannas to Internet telephony. First, the quality of voice over the Internet, It is argued will probably never match the quality of a PSTN.

The quality of voice is affected by the Internet telephony software used, the processor speed, the compression technique and the level of congestion in the network. Then there are the issues of latency (delay between packets), packet loss and jitters -- variation in latency between packets (of course, jitter morphers are used to minimise the effect). While individual users might accept jittery talk to save money on international calls, corporates who may have business deals transacted over phones won't be so forgiving.

Then there's also the issue of interoperability. Ideally any IP user should be able to talk to anyone regardless of the IP telephony product at the other end. This is a major challenge that VoIP will have to overcome. Right now, there are many proposed standards but no clear direction for the technology. The ITU H.323 standard is by far the most accepted. However, there is debate regarding the long-term viability of H.323 with two new proposals for Session Initiation Protocol (SIP, Columbia University) and Master Gatekeeper Control Protocol (MGCP, Bellcore) with strong support consortiums behind each initiative.

Software/Services

Some of the more popular software/services are: 


Media Ring Talk

Paltalk

buddyPhone2

PhoneFree

MSN Messenger Service

RealEasy Interactor

Net2Phone

Active Phone Server

NetMeeting

PhoneFerret

FreeTel


Summary
Experts say that the question is no longer whether, but when, many domestics, consumers and businesses will start using the Internet in big numbers to make calls and send faxes.

To prepare for IP telephony to displace the PSTN, users should be conditioned to expect high quality, cost savings and more intelligent applications all at the same time.

The price pressure is currently forcing Service Providers across  the world over to implement packetised voice on their own backbones and research how to offer enhanced subscriber services.

As for India, the Telecom Regulatory Authority of India (TRAI) and the
government are expected to soften their stand and review the Internet
tele-phony policy this year. Given the trend the world over, the outcome is anybody's guess
 

So why is VoIP still not prevalent in India? 
The guidelines for Indian ISP licensees state: 
“Telephony on the Internet is not permitted. The licensee will be liable for termination for any violation of this clause of the License Agreement. The licensee shall also take measures on his own and as and when directed by the Government at his own cost to bar carriage of Telephone Traffic over Internet.” 

To put it simply, private ISPs and even the government-owned VSNL are prevented from allowing VoIP on their networks. 

Three reasons exist for the Government being reluctant to allow VoIP: 

1. The Department of Telecommunications has invested a considerable amount of resources into building voice networks and wants a return on its investments by charging special rates for international calls. With VoIP, both intra-country and inter-country voice call costs are substantially lowered. This would mean a loss of revenue for DoT as well as VSNL, with the latter being the sole international carrier of telecommunications for India. 

2. VoIP requires fat pipes or high bandwidth. However with recent advances in codec technology, one can expect a reasonable voice quality even over a 33.6k-dialup line. Unfortunately, India is rather bandwidth starved, and with implementation of VoIP, telephone networks and switches will get severely clogged. 

3. VSNL is opposed to Internet telephony, as the organization does not have any such cost-sharing arrangement with telecom providers worldwide. With IP Telephony the pulse rate system of accounting for DoT or whatever system of accounting is in vogue with VSNL is bypassed which is directly proportional to fall in VSNL's revenues. 

Legal issues 
The language used in the ISP License agreement declares that Internet telephony is "not" permitted. However, it does not say that VoIP is illegal. 

The Indian Telegraph Act, 1885 is too young to handle such issues. 

Even the new Telecom Policy 1999 states: “Internet telephony shall not be permitted at this stage. However, government will continue to monitor the technological innovations and their impact on national development and review this issue at an appropriate time.” 

Whatever the Government may say, VoIP is a perfectly valid technology. It is just the Government trying to sustain a monopoly in the form of DoT and VSNL. Certainly, it is a matter of time before the Government agrees to VoIP. 

This process can be hastened if: 

· Consumer groups advocate the use of VoIP and force the government to take notice of new technology. 

· Private ISPs come together to oppose the government's stand on VoIP. 

· The DoT is dragged to court on VoIP issues for preventing access to cheap, affordable and reliable technology. 

As regards VSNL banning access to certain Web sites advocating the use of VoIP technology, it is bound to do so on account of the guidelines for Indian ISP licensees to bar carriage of telephone traffic over the Internet. 

The future 
The government should lift the ban on VoIP. PC penetration is still low in India, which is why the government may not feel the pinch even if it allows VOIP. A PC or a comparable device is necessary for VoIP. However, VoIP will ensure much needed competition for monolith VSNL and as an added advantage, ISPs can attach a ‘value-addition’ to their services through the VoIP tag.The government has realised that there is no way it can enforce a ban over VOIP because current networks cannot distinguish between data and voice

To protect the interests of the state-owned telecom service operators, the government has decided to permit Voice over Internet Protocol (VoIP) only after April 2002. 

VoIP is permitted in US and most of the European countries and it already constitutes about 2 percent of the total international voice traffic. Though there is no denying that despite a comfortable bandwidth scenario and a well-developed IP-centric infrastructure in these countries, voice quality is still a serious constraint. 

In addition, Web sites that offer VoIP are small and not institutionalised, with the service not really being promoted and sold in an organised manner. 

However, the sweeping changes in communication technology have clearly forced the telecom services providers to rethink their business models. 

Moreover, in spite of the poor quality of the service, the impact of VoIP on the fortunes of incumbents would be quite significant. The advent of packet switching networks as compared to the circuit-switched technology has rendered the voice traffic based business models obsolete. 

No wonder the private sector fixed line licensee in Maharashtra, Hughes Tele.com has drastically modified its strategy and is concentrating on building a IP-centric network capable of handling both voice and data traffic . 

According to a recent report by Merrill Lynch, even the state-owned VSNL is expected to derive 75 percent of its revenue from IP-based services by year 2004. 

Clearly, with rapid developments in the VoIP based technology, in future large ISPs would graduate into a new breed of service provider called Internet telecom service provider which could challenge the very existence of voice based telephony operators. 

Dashing all hopes of an early legalisation of Internet telephony, the Department of Telecommunications (DoT) says it will make Internet telephony legal, only after VSNL's monopoly over international long distance ends in 2002.

DoT secretary Shyamal Ghosh said: "The challenge is to give universal access to people and after the monopoly ends, there will be no question of digital divide." "Right now, we are going through a phase of tariff rebalancing and international calls made using Internet telephony can adversely impact the revenues of VSNL," said a senior DoT official. However, once the premium over price gets compromised, people will not mind paying a premium for quality, he added. 

Internet telephony is legal in most European countries and in the US, but most Asian countries have not allowed people to use PCs connected to the Internet for making phone calls. 

Even DoT plans to use the VpoIP to transfer voice data in the forms of packets and offer this service to people at a discount. For this service, people call at a particular number and their voice is sent in packets to the destination. However, the quality of transmission suffers as some packets get lost or don't reach in sequence, so quality of service suffers. 

However, other than the hopes of the individual user, business interests of corporates, specially those in call centre and medical transcription services, are also likely to suffer if Internet telephony is not allowed for two more years. 

For a medical transcription company, this would mean bottlenecks, loss of business and opportunities. At a time, when India is targeting revenues of $100 billion from IT-enabled services, this decision is likely to be a limiting factor. The way the government policies were developing over the last year, we were hopeful that there would be a dynamic government decision on the issue of Internet telephony."

However, for  a call centre player, this decision will only have a limited impact, because VoIP is allowed. In the international call centre market, where callers are outside India it does not make a difference whether calls originate from a PC or elsewhere. Call centres based in India just need inbound traffic handling.

Intel Corp. is teaming with ITXC Corp. to improve the biggest beef users have had with Internet telephony -- poor voice quality. The duo's latest Internet telephony software will make PC-to-phone voice communications nearly the same quality as regular phone-to-phone calls. For Intel, this represents a continuing effort to improve Internet-related technologies for consumers. 

Acoustic-echo cancellation, decreased audio breakup, noise reduction and bandwidth conservation all promise to lead to clearer, crisper calls via Net telephony. ITXC will incorporate these improvements into its webtalkNOW! service, which can be accessed via PCs from communications Web sites such as Dialpad.com, Mediaring.com and Wowring.com. Some Web portals and ISPs are also expected to announce their support later this year, Users can now place calls on Windows-based notebooks and desktops with Netscape or Microsoft Web browsers. 

Coming to cell phones, too 

Some also forsee the future of this Internet telephony extending to cell phones as soon as carriers switch to voice-over-Internet Protocol networks, something that carriers are already starting to do. The calls cost nothing in some cases, depending on which Web site one uses and the type of call -- long distance or local. 

Cutting out the breakups 

Intel’s software helps to remove the "latencies," or breaking up, of calls -- the major complaint regarding voice-over telephony - through improved acoustic-echo cancellation and a de-jitter buffer. The tuning of acoustic-echo cancellations are what differentiate the quality of telephony software, and several Intel engineers were on the ITU (International Telecommunications Union) board that established the H.323 standard for Net telephony. In addition, a de-jitter buffer alleviates the breakups that are common in Internet calls by retiming and adjusting for the arrival of data. The Intel/ITXC technology is a relatively small 700KB and supports open audio, so users don't need a headset or a stand-alone microphone and can use the microphone built into their PC. 

