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Digital Subscriber Line

Tomorrow's Internet belongs to DSL.  Digital Subscriber Line (DSL) technology promises to deliver faster Web access in a package that is easy for consumers and service providers want to implement.  DSL is faster than the 256-Kbps-cable modem speed, a typical DSL installation offers 384-Kbps downloads and 128-Kbps uploads. With DSL technology is beginning to be known in the market, equipment vendors have planted focus on making DSL more practical and affordable for service provides and customer.           

 Most Internet service providers (ISPs) begin to notice that DSL has features that let service provider handle several tasks. DSL is available through many different carriers in which creating competition and decreasing prices.  DSL use the most extensive communication network available that are twisted copper wire pairs that deliver plain old telephone services (POTS).  Cable Internet access is only available through cable operator, but DSL is point to point line.  Cable is shared in a neighborhood or geographic area that result in slower access during peak times. However, not all Internet service providers are satisfy with the deal due to the surcharge cost that they have to add to the subscriber bills.  


· Definition

Digital Subscriber Line is a technology that significantly enhances the digital capacity of ordinary telephone lines (the local loops) into the home or business. DSL is backed by telephone companies to provide next generation high bandwidth services using the existing telephone cabling infrastructure. DSL to the home over existing phone lines promises bandwidths up to 9Mbps, but distance limitations and line quality conditions can reduce what will actually be achievable. DSL technologies will use a greater range of frequencies over the cable than traditional telephone services which in turn allow for greater bandwidth with which to send and receive information. DSL speeds are very much tied to the distance between the customer and the Telco central office.   The technology is aligned with Internet access with its asymmetric versions, which is faster downstream than upstream and small haul connections with symmetric versions (identical rate coming and departing).

DSL is a service that everyone should have if they are using a standard dial-up connection and want faster Internet. DSL uses the existing phone line and does not require an additional phone line. This gives you 24 hours access and does not tie up your line and cause it to have a busy signal if you are on the web. DSL offers users a choice of speeds ranging from 32 Kbps to more than 50 Mbps. These digital services can and will be used to deliver bandwidth-intensive applications like video on demand and distance learning. Today DSL is putting high-speed Internet access within the range of homes, small and medium-size businesses. DSL takes existing voice cables and revolves them into a high-speed digital link. The limitation of DSL speed is determined by the distance between the users' site and the Central Office. Most ISPs offer a range of speeds so customers can choose the rate that meets their particular business necessity. At the customer places, a DSL modem connects the DSL line to a local-area network (LAN) or an individual computer. After installing, the DSL modem provides the customer site with uninterrupted connection to the Internet. 

Even though DSL technologies are presently prevailing, there have been more versions than most any other new transmission technology. The widely used Asymmetrical DSL (ADSL) is available in two modulation schemes: Discrete Multitone (DMT) or Carrierless Amplitude Phase (CAP). DMT is expected to prevail.

· Types of DSL

1. ADSL - (Asymmetric Digital Subscriber Line) is the most popular form of DSL technology. 
The key to ADSL is that the upstream and downstream bandwidth is asymmetric, or uneven. In practice, the bandwidth from the provider to the user (downstream) will be the higher speed path. This is in part due to the limitation of the telephone cabling system and the desire to accommodate the typical Internet usage pattern where the majority of data is being sent to the user (programs, graphics, sounds and video) with minimal upload capacity required (keystrokes and mouse clicks). Downstream speeds typically range from 1.5Mbps to 9Mbps. Upstream speeds typically range from 64Kbps to 1.5Mbps. It allows data to ride over the same wires as voice conversations.  The signals are combined and split apart at both sides. At the customer's site, the splitting is done either with an external device that must installed by the Telephone Company, or it is built into the DSL modem.

2.   ADSL Lite - ADSL Lite is a lower data rate version of Asymmetric Digital Subscriber Line (ADSL) has also been proposed as an extension to ANSI standard T1.413 by the UAWG (Universal ADSL Working Group) led by Microsoft, Intel, and Compaq. This is known as G.lite in the ITU standards committee. It uses the same modulation scheme as ADSL (DMT), but eliminates the POTS splitter at the customer premises. As a result, the ADSL signal is carried over all of the house wiring, which results in lower available bandwidth due to greater noise impairments.

3.  CDSL - Consumer Digital Subscriber Line (CDSL) is an asymmetric flavor that supports regular 56 Kbps V.90 modem access if ADSL is not available. RADSL (Rate adaptive DSL) adjusts speeds based on signal quality. IDSL (ISDN DSL) merely provides ISDN speeds. It does not support voice or go through the switched telephone network, as does ISDN. CDSL

4.  IDSL - ISDN based DSL developed originally by Ascend Communications. IDSL uses 2B1Q line coding and typically supports data transfer rates of 128 Kbps.

5.  EtherLoop- EtherLoop is currently a proprietary technology from Nortel, short for Ethernet Local Loop. EtherLoop uses the advanced signal modulation techniques of DSL and combines them with the half-duplex "burst" packet nature of Ethernet. EtherLoop modems will only generate hi-frequency signals when there is something to send. The rest of the time, they will use only a low-frequency (ISDN-speed) management signals. EtherLoop can measure the ambient noise between packets. This will allow the ability to avoid interference on a packet-by-packet basis by shifting frequencies as necessary. Since EtherLoop will be half-duplex, it is capable of generating the same bandwidth rate in either the upstream or downstream direction, but not simultaneously. Nortel is initially planning for speeds ranging between 1.5Mbps and 10Mbps depending on line quality and distance limitations.

6.  HDSL - High Bit-rate Digital Subscriber Line (HDSL) is generally used as a substitute for T1/E1. IDSL -ISDN based DSL developed originally by Ascend Communications. HDSL (High Bit Rate DSL) has been the most widely used DSL technology, providing T1 speeds over existing twisted pair without requiring the additional provisioning required for setting up T1 circuits. SDSL (Single Line DSL) is an HDSL variation that uses only one pair of cables instead of two. HDSL and SDSL cannot share lines with telephones.  

7.  RADSL - Rate Adaptive Digital Subscriber Line (RADSL) is any rate adaptive DSL modem, but may specifically refer to a proprietary modulation standard designed by Globespan Semiconductor. It uses carrierless amplitude and phase modulation (CAP). T1.413 standard DMT modems are also technically RADSL, but generally not referred to as such. The uplink rate depends on the downlink rate, which is a function of line conditions and signal to noise ratio (SNR).

8.  SDSL - Symmetric Digital Subscriber Line (SDSL) is a 2-wire implementation of (HDSL).

Supports T1/E1 on a single pair to a distance of 11,000 ft. The name has become more generic over time to refer to symmetric service at a variety of rates over a single loop.

9.  VDSL - Very High Bit-rate Digital Subscriber Line (VDSL) is proposed for shorter local 

loops, perhaps up to 3000 ft. 4.  VDSL is expected to be used as the final drop from a fiber optic junction point to nearby customers. VDSL's extremely high capacity would let an entire apartment or office complex obtain high-bandwidth services using existing copper wires without having to replace the entire infrastructure with optical fiber. Like ADSL, VDSL can share the line with the telephone. 

· Application
DSL will let you use the Internet as it was meant to be. Web pages will load onto your computer instantly, files will download with amazing speed and you'll be able to play network games with relative ease. Soon streaming audio and video will be a common place application for DSL.  The best part of DSL is that with the larger bandwidth users are able to have an always on connection to the Internet. This means that users can run anything from mail servers to FTP sites from home.  Price DSL modems will probably cost about $300.  Users can also get ISP as many as needed. However, ISP may charge for additional IP addresses.   User will be able to run web servers 24 hours a day.  Hardware that users need to begin using DSL line is a Network Interface Card (NIC). The DSL modem will be provided by the Phone Company for a monthly fee. The modem will connect to the DSL lines as well as a port for connection to your NIC. 

The Acceptance distances that allow users to get connect to DSL is three miles from the Central Office. Beyond that, the data rates DSL offers begin to degrade. Usually this distance is large enough to include most people in any particular area. 

Users might be able to use an existing line, which depend on the location.   If the location fails to support an acceptable data rate, this means that user existing lines may not work with DSL. However, new lines can be installed. 

· Advantages

DSL is always connected like cable.  The users don’t have to wait to check e-mail or browse the Web because there’s no dialing, and there are absolutely no busy signals. Some DSL providers will split one existing copper phone line and use it for simultaneous browsing and voice or fax calls.  DSL will never give an access trouble or downtime.  The price has dropped because of the competition with cable service. DSL's use of the existing twisted pair infrastructure makes it cheaper to install than other services which require additional cable to be laid. And unlike cable modems, DSL is not a bus technology, so the bandwidth available to the end user is more consistent. 

· Disadvantages

In order to be eligible for DSL, the end user must be geographically within a certain distance from the central telephone office, otherwise the signal will degraded, and DSL is impossible. Hardware is still comparatively pricey, and service is available only in limited areas. Despite these drawbacks, DSL is still a faster alternative to analog modems and ISDN, and should rival cable modems as far as actual bandwidth offerings. Some types of two-way videoconferencing and other sustainable high-bandwidth transfers aren't compatible with DSL because the flow of data from these applications is packet-based.



Conclusion

DSL will be a very popular solution like ISDN has been a decade ago. Regardless of the shortcomings of DSL, DSL is still a faster alternative to analog modems and ISDN, and should compete cable modems as far as actual bandwidth offerings. There's no need to purchase an additional line to get high-speed access to the Internet. DSL works with the existing phone line. The DSL modem and splitter connected to the existing phone line separate voice signals from high-speed data. The connection to the Internet is a direct, permanent connection, eliminating the typical delays due to busy signals or connection time. This allows DSL end-users to take a voice call and browse the Internet, all at the same time.  There are three forms of DSL, G.Lite, ADSL and HDSL, that already standardized by the International Telecommunications Union. This technology is still in the early stages of improvement with standards and products.  Driving this market is the competition from competing access providers and the hunt of user Internet access cost.  Because of its interoperability and cost issues, major phone carriers remain hesitate about using G. Lite.

DSL based customer premises equipment includes basic bridging and routing capabilities, but it also has features that let service providers handle some task remotely.  These tasks include configuration of Internet Protocol addresses and dealing with complex issues. 
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