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Action required: 

The meeting is invited to address the issue of costs and benefit analysis, and discuss the establishment of liaisons with the major forums which have been studying the xDSL technical and financial aspects.

Abstract: 

One of the terms of reference of Question 12/2 is to create a reference on cost/benefit analysis related to xDSL technologies. It is essential to carry out such work in parallel since there are no benefits without costs. Costs key factors should be identified in order to decide which architectural and technical option need to be adopted in certain local circumstances.

It is recognized that users may economically benefit from xDSL techniques in residential areas and small offices basically for the availability of bandwidth which do not necessarily imply larger architectural transformation of the network. However, the access network still represents a major cost for operators, and detailed considerations should be made in order to properly allocate investments for the new technologies. This contribution attempts to evaluate certain key factors which may have an impact on such a process.

�A	COSTS

1	It is commonly acknowledged that xDSL technologies are expected to bring users asymmetrical upstream bandwidth at any time and at an affordable cost. In this section an initial analysis is carried out in order to identify the key factors which are relevant during an evaluation process of a cost/benefit analysis amongst the different available solutions, including the identification of possible constrains.

1.1	Existing options in the access network architecture 

Let us first overview the existing technical alternatives in the access network. In Table 1 a matrix maps the available techniques versus applications:

Table 1

Type�Description�Access/Speeds/Range�Applications��BB�Baseband Modems�Duplex: 32 kbps to 2 Mbps�Range: Few km�Leased lines��V.22, V.32, V.34�Voiceband Modems�Duplex: 1 200 bps to 28 800 bps�Dial-up data communications��DSL�Digital Subscriber Line�Duplex: 160 K (2B+D+management)�ISDN service�Voice and data communications��HDSL�High Data Rate Digital Subscriber Line�Duplex: 2 x T.1 (1.544 Mbps)/2 x E.1�(2.048 Mbps)�2 to 4 pairs of copper-wire�T.1 and E.1 service��SDSL�Single Line Digital Subscriber Line�Duplex: 2 x T.1 (1.544 Mbps)/2 x E.1�(2.048 Mbps)�Range: - 3 000 metres�Premises access for synchronous services��ADSL�Asymmetric Digital Subscriber Line�Asymmetric:	Downstream: 1.5 Mbps -> 9 Mbps�				Upstream: 16 kbps -> 640 kbps�Range:	5 400 m - 1.544 Mbps�			4 800 m - 2.048 Mbps�			3 600 m - 6.312 Mbps�			2 700 m - 8.448 Mbps�Internet access�VoD and video access services �Remote LAN access�Interactive multimedia��VDSL�Very High Data Rate Digital Subscriber Line�Asymmetric:	Downstream: 13 Mbps -> 52 Mbps�				Upstream: 1.6 Mbps -> 2.3 Mbps�Range:	1 350 m - 12.96 Mbps�			900 m - 25.82 Mbps�			300 m - 51.84 Mbps�Same as ADSL and HDTV��Generally speaking, we recognize the existence of a first parameter, e.g. the ratio:
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where ( is the distance of the copper pair and ( the available capacity.

E.g. if ( = 2 Megabit/sec (asymmetric), then (0.4 mm < 4 800 mt. Or if we choose ( = 25 Mbps, then the distance is drastically reduced to < 900 mt.

�In order to proceed with our study and evaluate the infrastructural costs, it is necessary to make some agreed initial block-assumptions in order to identify other key cost factors.

a)	It is well known that the last mile or the local loop (in general the access network) impacts to a large extent the financial efforts of telecommunications; at the same time the access network is nowadays assuming a key role for the provision of advanced services and applications, including multimedia and large band-based applications in general.

b)	With a view to strategic planning/implementation, an operator should consider, in respect of the high risks involved with the provisions of advanced capabilities, a number of interrelated options, bearing in mind the available technologies, how a selected implementation can smoothly migrate and evolve to future architectures, the estimated overall costs, and the expected returns.

c)	For such a process to be carried out requires the elaboration of a skilled analysis, based upon technical and financial elements and forecasts. Amongst the different modes to do so we may decide to rely upon methods and criteria which imply "the minimum risk".

d)	New revenue generation from value-added services such as Internet access and VOD�. Given the eroding POTS� market, where price competition is high and the threat of alternative services such as voice over the Internet is increasing, ADSL gives service providers the option to skim the cream by offering higher priced and higher margin residential broadband services. 

The following table shows the range of estimated costs for Internet access and bandwidth:

Table 2

Access Technology�Number of Nodes Connected to One CO/Head-end�Bandwidth Per Node – Downstream/ Upstream�Monthly Cost of Internet Access�Cost of Bandwidth Provided ($/kbps)��ADSL Modem�225�6 Mbps/.74 Mbps�$90�$.015/$1.22��28.8 kbps Modem�225�0.0288 Mbps�$11 �$3.82��ISDN BRI�225�0.128 Mbps�$60 �$4.69��T-1 Leased Line�225�1.5 Mbps�$1 200 �$7.74��Cable Modem�1�10 Mbps/1 Mbps�$50�$.05/$.5��Cable Modem�5�2 Mbps/.2 Mbps�$50�$.25/$2.50��Cable Modem�25�400 kbps/40 kbps�$50�$1.25/$12.50��Cable Modem�225�44 kbps/4 kbps�$50�$11.36/$113.64��However in order to more precisely evaluate real costs telecom operators should take into account the local conditions, current prices in the market place, alternative solutions for the short and long run.

�1.2	Estimated connection costs 

As elsewhere broadly indicated, the following diagram shows the likely cost-trend for connection to the subscriber:

�

figure 1

In addition it should be noted that the figures indicated above are indicative and other key factors should be also considered for local applications, such as distribution of lines in respect of the typology of the access network (urban, rural, central), etc.

B	EXPECTED BENEFITS

1	General assumptions

The following have been recognized as general advantages of ADSL:

•	Infrastructure deployment/upgrade costs. Utilizing the existing copper twisted pair and not requiring any terminal adapters nor special client or host software, provisioning simply requires the addition of two ADSL modems per subscriber line. 

•	Incremental deployment options. ADSL deployment does not require groups of subscribers to be enabled at a time nor an entire switch to be upgraded. Each and every subscriber line can be made ADSL-ready independently.

•	Easy migration path. If higher speed services are needed at a particular subscriber location, the ADSL equipment can be replaced by VDSL equipment (and perhaps a longer fibre run). The ADSL equipment can then be reused at another subscriber location.

•	Service provisioning time improvements. ADSL installations are essentially "plug and play" compared to other infrastructures in support of residential broadband services.

•	Network "hold times" improvements. Internet calls are tying up network resources for hours. The POTS network, originally designed for voice calls averaging only minutes in duration, is becoming increasingly taxed. ADSL allows the telecommunications to free these resources by redirecting the ADSL calls at the central office to an auxiliary high speed data network.

�•	Network switch port and loop utilization improvements. SOHO� workers can replace their two to four line offices (one for office voice calls, office fax calls, Internet/IntrAnet calls, and one for personal calls) with one line ADSL service.

•	Minimizing lost revenues due to the competitive threat. In addition to the threat from the CATV companies, the deregulated telecommunication environment allows for competition in the local loop. 

2	Expected benefits

As we have indicated elsewhere, the ADSL technology allows household to manage simultaneous connection channels as follows:

Use PCs for:	Internet access, Lan access, interactive videoconferencing

Use TVs for:	Interactive learning, entertainment and films

Use phone for:	normal calls/fax 
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This can be theoretically done almost anywhere in existing access networks which serve about 900 million lines around the world. With the provision of bandwidth even in scattered houses the Information Society may be nearer. For certain rural areas it is virtually possible to take advantage of distance-learning and tele-education, home-working, access to multimedia services. 

There is no connected-time delay with xDSL for dialling a kind of service since xDSL is always on stand-by, although downlink speed remain low or not so high, according to the existing access mode.

xDSL should allows for a smooth migration to evolving broadband architectures, such as ATM. xDSL capabilities in terms of bandwidth are much higher than any modems or ISDN access types. Possibility to utilize the "splitterness solution".

�C	POTENTIAL CONSTRAINTS

Generally speaking each technological solution inevitably presents some pro and cons. Therefore, it must be stressed that at the moment, as far as xDSL is concerned, a number of issues still need to be clarified, in the light of the experience achieved, the maturity of products, the associated costs, e.g. the expected potential benefits may still be accompanied by some relevant constraints. Such constraints, for instance, may reside in the costs related to the implementation of ADSL when the existing conditions with copper lines are not so suitable. In addition, the demand for broadband applications is still variable, in certain areas not yet assessed, this also depending on the extent to which users have become familiar with the use of PCs and in general with advanced services.

Further constraints may be due to the existing local architecture, regulatory situations for the local access network, the existence of Service Providers, rules for CATV� provision, Internet POPs, distance limitations, strategic plans set by telecommunication operators, competition with other broadband technologies, price of xDSL technical devices, customer premises equipments, costs of access to services and prices of contents, the ability to set up a critical mass of xDSL users in a given area, bandwidth management are also a critical issue. 

Other constraints to be identified. 

Therefore, an adequate assessment of the potential demand, costs, technical feasibility should be used as a substantial input (at regional and local level) for a more accurate planning. In addition, full comparison (for future study) should be carried out with the following: 

•	xDSL with other advanced large band technologies

•	xDSL with existing modem technology

•	xDSL with cable modems

•	wireless solutions

•	other solutions (to be identified).

D	MAJOR FORUMS INVOLVED IN TECHNICAL FINANCIAL STUDIES

According to the available research made so far in this respect, a study carried out within EURESCOM P614 (Implementation Strategies for Advanced Access Networks) proposes methodologies for technical-financial analysis, presently ongoing also within ACTS 226 Project denominated "Optimum". In this framework, a work published by Cselt and made in collaboration between Cselt, Telecom Finland, Telenor (Paper presented at ISSLS'98 - 22-27 March 1998, Venice), adopted a minimum risk methodology, applied four different categories of network areas, namely city centres, urban areas, suburban areas and rural areas. According to such study, investment cost per home versus capacity were estimated, under certain assumptions. Other reference works in this area have been carried out by the ADSL Forum.

In order to complete or cost/benefit analysis related to xDSL technologies, a formal connection should be established with said entities in order to share common experience. 



______________

�	VOD: Video On Demand

�	POTS: Plain Old Telephone Service

�	SOHO: Solar High Resolution Observatory

�	CATV: Common Antenna TeleVision



____________________
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