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Diagram 1: Infrastructure View of Broadband Internet Access
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1 Choice of ISP: Comparing Wholesale Services on Telstra’s ADSL network to Telstra HFC and Optus HFC cable networks

Addresses:

(a) the current and prospective levels of competition in broadband services, including interconnection and pricing in both the wholesale and retail markets;

(b) any impediments to competition and to the uptake of broadband technology;

In Australia only three major broadband infrastructure “local loop” networks provide service to residential consumers – Telstra ADSL, Telstra HFC and Optus HFC. Each has a different “footprint” covering different geographic areas, although the coverage of both HFC networks is very similar. Smaller regional networks such as TransACT in Canberra and Neighbourhood Cable in Victoria also provide service, but their market share (while significant within their local “footprint”) is insignificant on a national scale compared to these three major networks providing service in the major capital cities.

The residential broadband Internet access scenario consists of essentially three parties – the subscriber, their chosen service provider/ISP, and a broadband network infrastructure that connects the subscriber to their ISP. 
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The physical network architecture relationship is shown in Diagram 1 above, where a subscriber uses a broadband access network to connect their location (home) to an ISP of their choice.
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Diagram 2: Commercial/Subscriber/Billing View of Broadband Internet Access
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Diagram 2 however shows the more important “commercial view” of these entities. A subscriber’s main relationship is with their service provider/ISP – the ISP provides the email address, website hosting, billing relationship, help-desk service, and usually other value-added services such as website/domain registration, email spam/content filtering, on-line gaming, etc. The access network essentially forms a ‘broadband pipe’ that links the subscriber and their ISP, and is managed by the ISP to be as invisible as possible to the subscriber.

It almost goes without saying that a subscriber must have access to at least one broadband access network infrastructure to be able to obtain broadband service at all. Ideally, competition for the subscriber relies on them having physical connectivity to more than one network infrastructure. In the absence of several physical connectivity options, competition to provide services to the subscriber base relies on several service providers being able to use a single access network to provide services to the subscribers – the network must have a wholesale product available to ISPs.

Such an arrangement leads to choice of service provider for the consumer, while leading to efficient use of a single high-cost physical infrastructure built by the broadband access network provider.

Choice of ISP exists for Telstra ADSL, but not for either HFC network

Telstra does provide wholesale access by multiple ISPs to their ADSL access network, as do smaller networks such as TransACT in Canberra. Several hundred ISPs now provide service to subscribers using Telstra’s network, and correspondingly, subscribers have a choice of hundreds of service providers with different packages, at various price points, and differing levels of service.

This is in stark contrast to both HFC “cable television” access networks – for these networks, there is no such choice. ISPs have been trying to negotiate wholesale access to the two HFC networks for many years with no success. On Telstra’s HFC network, a subscriber has a ‘choice’ of one and only one ISP – Telstra Bigpond. On Optus HFC, the same applies, with OptusNet the only ISP available.

Lack of wholesale access and choice of ISP may impede broadband take-up.

A dial-up subscriber (who is not lucky to be with the same ISP as their cable Internet connected ISP) must therefore change ISPs when subscribing to broadband service via either of the HFC cables. This is always a painful process – the subscriber must generally change email addresses and notifying all previous correspondents of the new email address, potentially may incur cancellation fees from the former ISP, and must learn how to do business and report difficulties with the new ISP. If they rely on the previous email address staying active so that messages can be forwarded from the old email address to the new – particularly important for most small businesses - they will also have to run both ISP accounts in parallel, incurring even higher aggregate access charges.

Take-up of HFC-based broadband services is being impeded and stifled, as potential customers are being turned off by the requirement to change ISPs from their current dial-up provider to the monopoly ISP of whichever cable network they choose.

Both HFC network operators must be encouraged to ‘open the network’ and provide wholesale access to multiple ISPs/Service Providers, allowing subscribers to have a choice of ISP, and maximising the likelihood that a converting dial-up subscriber will be able to retain their current ISP as they migrate to broadband.

There are no technical impediments to stop Optus and Telstra providing wholesale access to their HFC networks, allowing a cable subscriber to have the choice of ISP.

2 Comparing Technical Capabilities of ADSL and Cable/HFC networks, and the current services on offer

Addresses:

(a) the current and prospective levels of competition in broadband services, including interconnection and pricing in both the wholesale and retail markets;

(e) any opportunities to maximise the capacity and use of existing broadband infrastructure.

The Internet access experience that technically could be made available on both ADSL and HFC/cable network technologies is similar:

· ADSL provides a maximum of 8 Mbps capacity from the Internet to the user (“downstream”), and 1 Mbps back “upstream”. This decreases with the length of the copper loop, but still provides around 3 Mbps downstream at a line distance of over 5 km in practice. 

· HFC cable provides approximately 30-40 Mbps downstream, shared over the active subscribers on the cable segment, which might number up to several hundred subscribers in total. In practice, the user experience is that of a connection to the Internet between 4 – 10 Mbps downstream capacity, and a much lower upstream capacity – around 200 kbps.

The “Internet products” that are offered to subscribers on the two networks though are vastly different:

	Network Type
	ADSL
	Telstra and Optus HFC

	Raw technology downstream speed
	3 – 8 Mbps
	4 – 10 Mbps

	Available subscriber downstream speeds
	¼ Mbps, ½ Mbps, 1.5 Mbps
	4 – 10 Mbps “unthrottled”

	Raw technology upstream speed
	Up to 1 Mbps
	~ 200 kbps

	Available subscriber upstream speeds
	64 kbps, 128 kbps, 256 kbps (1/16, 1/8, and ¼ Mbps)
	~ 200 kbps “unthrottled”


Telstra has chosen to offer vastly restricted speeds for Internet access on the ADSL network, while both major HFC networks provide “unthrottled” access on the HFC networks.

There are no technical reasons to restrict the access speeds for ADSL service. Arguments about upstream/backbone capacity constraints are nonsense – the average actual traffic usage on a broadband service is roughly the same regardless of line speed – people still take the same time to read an email message or a webpage.

Questions for Telstra – why don’t they offer any ADSL speeds, either retail or wholesale, between 1.5 Mbps and the maximum line rate? Common industry perception is that this restriction comes from Telstra wanting to ensure that video services/Pay TV are only possible on their HFC network. A Television stream requires around 2.5 – 3 Mbps or higher capacity to provide “broadcast quality” full-screen television.

Telstra’s artificial restriction of ADSL line rate prevents service providers providing video services, such as television/Pay TV services over the ADSL broadband network.

Internationally, ADSL service is usually marketed as ‘unthrottled” – whatever the maximum upstream/downstream rates the ADSL modem can achieve over the available copper line, is the speed the subscriber receives. Unfortunately, Telstra is the only provider in Australia offering ADSL to the residential market – all the other providers with their own equipment, using Telstra’s Unconditioned Local Loop Service (ULLS) to reach the subscriber – are focussed solely on the business/corporate market.

Australia’s (really Telstra’s) idea of access speeds less than 1 Mbps being called “broadband” makes us a laughing-stock in the international community. In Japan for example, a standard ADSL service, priced at approximately A$25, has been measured at 6 Mbps and over. This compares with Telstra’s highest speed offering of 1.5 Mbps. By way of comparison, TransACT in Canberra runs a DSL network, and offers the same lower speeds, but also offers speeds of 2Mbps and 10 Mbps as standard offerings.

Telstra’s artificial restriction of ADSL line rate “upstream” prevents businesses and content providers using broadband effectively.

It is widely acknowledged that there must be more Internet content sourced within Australia – indeed, the Federal Government has put in place funding programs to encourage broadband content production. Telstra and other carriers have long argued the high cost of downloaded data is due to the majority of traffic being sourced internationally, requiring costly transpacific bandwidth to transport it.

Most ISPs and data networks, if they charge for traffic, only charge for traffic downloaded by the subscriber, and allow “outbound” data to be sent at no charge – this is data sourced from content providers/websites within the network, being viewed/accessed from outside the network. This charging mechanism recognises that content within the network is valuable and should be encouraged.

Bilateral peering/traffic exchange agreements between two ISPs/carriers is typically based on the relative amount of traffic being “sucked in” to the network, so the more “outbound” data occurs, the stronger the bargaining position of the ISP/carrier. This is the same argument that the US-based carriers use to justify Australian carriers such as Telstra and Optus being charged the full circuit rate for the international bandwidth – an argument that Telstra is very active in trying to change - the fact that most of the content is sourced from their network makes their network more ‘valuable’ than the Australian networks.

To encourage Internet content production or hosting in Australia, content producers must be able to connect to the Internet with sufficient upstream capacity to allow the content to be viewed by other subscribers. With the pitifully small upstream rates being offered on all the access networks, in the case of ADSL due only to unnecessary commercial throttling of the technology, SME content producers are unable to use the available residential/SME access services, and must instead order much more costly symmetric leased-line access products to provide sufficient outbound/upstream capacity for their service.

Video-conferencing, or any other service with a symmetric data transmission requirement in each direction, is another service that is being artificially restricted. A video conference must be configured to use no more bandwidth than the smaller of the upstream and downstream rates available at each end  - so two subscribers with a typical broadband access line rate of 512kbps down / 128 kbps up can only use videoconferencing at 128kbps, whereas if the upstream rate was not throttled or was increased they could have a vastly more effective videoconference at 512 kbps between them.

There is no extra cost to any network provider to increase the available upstream line rate from the current restricted offerings, and this would be a large benefit to broadband users of interactive applications and content providers.

All Broadband Access Network Operators should be encouraged to offer a greater range of access speeds, particularly a greater range of upstream line speeds (or leave the upstream direction “unthrottled”) to enable effective content/service provision and interactive applications to be used effectively on broadband networks.

3 Emerging xDSL technologies and barriers to use in Australia

Addresses:

(e) any opportunities to maximise the capacity and use of existing broadband infrastructure.

There have been significant advances in xDSL technology specifications in recent years that are being deployed in other countries, but which are not deployable due to industry-specific regulatory barriers in Australia.

The standard ADSL technology, defined by the ITU as G.992.1, was ratified in 1999, and has been deployed in Australia by Telstra and others (ADSL-1).

Since then, two other improvements have been ratified – ADSL-2 (G.992.3) in July 2002 provided extra bandwidth (up to 12 Mbps) and boosted availability to longer loop lengths, and a variant with extended bandwidth known as ADSL-2plus or simply ADSL+, in May 2003. These variants improve over the older ADSL-1 in many areas, some of them being:

· Extra downstream bandwidth on shorter loops – up to 27Mbps, compared to 8Mbps on ADSL-1

· Improved spectral compatibility, less cross-talk interference

· Extended range for longer loops – an extra 300 – 1000m.

· Reduced power consumption and idle unpowered ‘sleep’ modes

In addition, various proprietary forms of VDSL (Very-high-speed DSL) have been available from vendors for many years, providing up to 52 Mbps or more capacity on shorter lines, in the 300m to 1000m-length range. These are in the process of being standardised within the ITU as G.993.1

These forms are being commercially deployed in other countries – the VDSL-based services available in Korea, and the 26 Mbps ADSL-2 variant available in Japan.

All of these variant could be technically deployed in Australia on the existing copper access plant (Telstra’s CAN), however currently all operators are prevented from doing so by the industry standard document ACIF C559 Unconditioned Local Loop Service (ULLS) - Network Deployment Rules Code, which was registered by the ACA as a mandatory code in 2001. This code prevents the use of any DSL variant in Australia that uses frequencies higher than those used in ADSL-1 – which is a requirement of every improved ADSL variant and VDSL implementations.

The following graphic
 shows the performance improvement between ADSL-1, ADSL-2, and ADSL+ variants:
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The committee may note that the improvement in speed above 8 Mbps for the new technologies is not in itself highly significant when the only major provider of ADSL services artificially restricts all services to 1.5 Mbps or less regardless of line distance or any other factor – however a competing provider using their own DSL equipment and the ULL service to gain access to the raw copper line could take advantage of the extended bandwidth availability. The improvement in ADSL service reach of up to a kilometre, and corresponding increase in service area and the number of residences that could then potentially access broadband services is very significant (Telstra will not provide ADSL to any home where the copper line length is greater than 5 km, or approximately 3.7 km radial distance
 from the exchange. Extending this to 6 km [4.5 km radial] would give a 44% increase in service availability coverage).

Mechanisms are in place within the ACIF process for this standard to be reviewed and the restrictions on more advanced DSL variants lifted, however this is a long drawn-out process - when this was last proposed within the relevant ACIF steering group in late 2002, it was estimated by the participants (largely Telstra engineers) to take up to a year to complete the analysis and gain agreement from the industry, and little has been progressed since then. Telstra has a large influence in the progress (or lack thereof) of this process by virtue of being the gatekeepers/owners of the copper loop network, and arguably can slow the process down until or unless they themselves have commercial plans to deploy the more advanced technology, as otherwise they have no incentive to assist in introducing any changes.
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� K.S. Jacobsen, “ADSL+: A natural extension of ADSL”, presentation at DSL World Forum, Berlin, Nov. 2002.


� The copper network path generally follows streets/footpaths, so the length of copper wire from the exchange to the subscriber is always longer than the radial “as the crow flies” distance – on average, the radial distance is ¾ the copper line length.
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