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Introduction 
The National Broadband Network (NBN) is probably the most important Australian public 
infrastructure project we will see in our lifetime. It offers huge potential social & economic 
benefits, and a future-proof technology: optical fibre to the premises (FTTP), with a working 
lifetime of 30 to 50 years, capable of progressive upgrading to support access speeds of 100 Gbps 
and above.  

Furthermore FTTP has been demonstrated to be much ‘greener’, in terms of requiring much less 
greenhouse gas emissions to power its operation, than the access technologies currently employed 
to provide broadband access, namely FTTN, ADSL or mobile wireless (Balliger et al., 2011). 

We must ensure that the taxpayer investment of an estimated $27.5 billion in the NBN (in a total 
$40.9 billion spend) provides good user experiences with basic as well as advanced services, across 
all national locations of residential premises. Not only is this an intrinsically desirable policy 
objective — simply as value for money — it is also strategically important, given the party political 
polarisation over the NBN project.  

It therefore becomes imperative for those who support the NBN as good public policy in the 
national interest, to ensure that any policy gaps that could lead to bad user outcomes are identified 
at the earliest possible stage, and rectified. 

Role of TJA and the ACS’s NBN policy forums in 2011 
The editors of the Telecommunications Journal of Australia (TJA) invited a wide range of NBN 
stakeholders and policy experts to contribute articles to its May 2011 edition, on the theme of 
identifying NBN policy gaps (Horsley & Gerrand, 2011). Valuable papers were contributed by Paul 
Budde, Peter Darling, Ros Eason (CEPU), Simon Hackett (Internode), Wayne Hawkins (ACCAN), 
Mike Rocke & Kit Wignall (GQAAS), Rosemary Sinclair (ATUG), Mandy Salomon, John Stanton 
(CommsAlliance) — and from the AMA (Andrew Pesce) and NSW Farmers Federation (Dave Lee). 
Many identified significant policy gaps. 

The Australian Computer Society held well-attended NBN Policy Forums in Melbourne and 
Sydney in June 2011 to air the TJA findings and obtain responses from the industry attendees. The 
outcomes were published in the August 2011 issue of TJA (Gerrand & Horsley 2011), identifying 
key policy gaps in three areas: 

 Technical regulation to avoid bad user outcomes; 

 The need to update the USO for the standard telephone service; and 

 The need to raise broadband awareness for the uninitiated. 

In today’s panel we have a speaker on each of these topics. This paper will deal with the need for 
adequate technical regulation to avoid bad user outcomes. 
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The potential for bad user experiences with the NBN 
Naturally enough, when making a telecommunications call (or using a more sophisticated 
multimedia service) most users of the service are only aware of the service provider they have paid 
to perform it, not the identity of the additional infrastructure service providers subcontracted to 
deliver the end-to-end service. 

Yet in practice, most telecommunications services require multiple network infrastructure providers 
for their delivery — international calls are an obvious example, but so are most Internet downloads. 

Even within Australia, it is easy to show scenarios where multiple network service providers (SPs) 
are required for service delivery. And each SP will normally be focussed on optimising its 
performance for its ‘own’, directly connected retail customers — giving them priority over other 
customers. 

It is easy to demonstrate scenarios where the end-to-end transmission performance of multiple 
network segments, each managed by a different SP, can combine to give unacceptable end-to-end 
Quality of Service (QoS).  

Two examples of QoS parameters are delay and packet loss, which if excessive can badly degrade 
voice and data services. 

The reality of the NBN: a fragmented network  
We need to realise that the NBN is not a fully connected national network, of the kind that can in 
any way threaten the competitive position of other wholesale network providers, especially the 
larger ones like Telstra and NextGen Networks. 

The ACCC’s POI (Point of Interconnect) decision in December 2010 (and updated in May 2011) 
fragmented the NBN into 121 ‘island’ building blocks. 

 
Fig 1: NBN Co’s depiction of the broad options for selecting POIs 
NBN Co had proposed a ‘centralised’ solution, with 14 POIs, located in the major cities. This would 
have enabled all Retail Service Providers, big or small, located in the capital cities to offer the same 
retail pricing for broadband services in rural Australia as in the metropolitan areas — removing the 
traditional ‘digital divide’ in pricing. However it would have left some of the major network 
infrastructure wholesalers with ‘stranded assets’, i.e. with many of their optical fibre routes 
bypassed by the NBN.  

The ACCC chose a ‘semi-distributed’ solution with 121 POIs. While this solution makes it very 
difficult, perhaps impossible, to achieve the Government’s policy goal of uniform broadband 
pricing to end users, the decision ensures that a viable national market will exist for wholesale 
broadband carriers. 
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Implications of the 121 POIs solution 
The NBN will now be just a set of 121 isolated building blocks that the private sector can 
subcontract. NBN Co is forbidden to ‘join the dots’ and offer a fully connected national wholesale 
service itself. So it will never be able to compete effectively with national wholesale broadband 
carriers like Telstra, Optus, NextGen Networks or PowerTel, for example. 

It is not a good outcome for smaller RSPs (Retail Service Providers), who will need to compete 
with the retail arms of the wholesalers. 

My prediction is that Telstra will re-emerge as the largest wholesaler as well as largest retailer of 
broadband. The rigour of operational separation will be essential to maintain a level playing field 
for access-seeking RSPs. 

A second implication of the ACCC’s decision is that there will no longer be a natural industry 
player to act as the de facto national transmission planner to ensure end-to-end QoS. Telstra 
performed this role in the past, but its agreement to vacate the fixed access network market means it 
is unlikely to continue to do so. Instead its retail broadband business will concentrate on gaining 
competitive advantage by providing a better QoS to its own direct customers. 

And there is no longer any motivation for NBN Co to act as the de facto national transmission 
planner, since its own network is now fragmented into 121 ‘island’ networks. Its contractual 
responsibilities will lie in delivering good QoS between end users and their nearest NBN POIs — 
and no further.  

As Australia does not yet have a national transmission code — let alone a regulated code — for 
sharing performance quotas between network operators, each wholesaler will only be able to 
guarantee end-to-end QOS within its own network.  

This will lead to the end of network neutrality: i.e. customers will have to pay for premium services 
if they want guaranteed QOS. The default services will inevitably become unacceptable under peak 
traffic loads — if economic regulation is not complemented by intelligent technical regulation. 

Examples of network scenarios using NBN building blocks 
Examples of how the NBN building blocks will be used by Retail Service providers (including 
using additional wholesale Service Providers for backhaul and transit networks) are shown in the 
CPRF presentation. 

In the Melbourne NBN Policy Forum in June 2011, Gordon Oliver of Fast Networks drew attention 
to the time delays introduced into voice calls when the voice coding scheme changes between 
different network segments, e.g. VoIP via the NBN building blocks, TDM in some transit networks, 
and GSM or LTE coding in cellular mobile access networks. 

He has shown how in a voice call that passes through these three segments, the delays introduced by 
code conversion of the voice signals alone can add to more than 450 ms in a round trip, as in the 
following scenario, showing a call from Geraldton, WA to Darwin. Delyas in excess of 300 ms can 
be irritating to the speakers, creating the impression of emotional coldness in the other party. 
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Fig. 2. A worst case voice call from Geraldton to Darwin via Sydney, in which 

speech has to be coded and decoded between three successive coding schemes: 
VoIP, TDM and GSM/LTE each of which introduces a significant time delay, adding 
to the end-to-end transmission delay. 

(Source: Fast Networks, using NBN Co’s map of transit fibre distribution.) 

But while this poor QoS has nothing to do with the performance of the NBN building blocks, the 
NBN end users, seeing their telephone or PCs connected to the NBN’s highly visible Network 
Termination Device in their home, may well blame the NBN for the poor end-to-end service 
performance. 

Standards for apportioning transmission quotas to ensure good QoS 
The International Telecommunications Union (ITU) has developed a method of apportioning 
transmission impairment limits (such as for packet loss, packet delay, service availability, etc) to 
different carrier segments in a service — initially for international calls, and more recently within 
national boundaries.  

Mike Rocke and Kit Wignall from GQ-AAS have summarised the relevant ‘standards’ (ITU 
Recommendations Y.1541 and Y.1542, CA Industry Guidelines G634 and G632) in Table 1 below, 
together with the names of the bodies responsible for refining these standards into workable 
industry codes (Rocke & Wignall 2011).  
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Table 1: Relevant standards-developing bodies and standards 

International Australia 

ITU-T ACMA 

 Broadband Forum (BBF)  

 Metro Ethernet Forum (MEF)  

 Institute of Electronic & Electrical 
Engineers (IEEE)  

 Internet Engineering Task Force (IETF)  

 3rd Generation Partnership Project (3GPP 
and 3GPP2)  

 International Organisation for 
Standardization (ISO)  

 Communications Alliance (CA) 

Y.1541: Network performance objectives for 
IP-based services 
Y.1542: Framework for achieving end-to-end 
IP performance objectives 

G634: 2007: Quality of Service parameters 
for Voice over Internet Protocol (VoIP) 
services 
G632: Quality of Service parameters for 
networks using the Internet Protocol 

Current status of relevant technical standards 
ITU-T: Issue for Attention: the achievement of end-to-end QoS objectives where more than one 
network participates in provision of services. Review of Y1541 is to commence in October 2011; 
review of Y1542 review is listed for 2012. 

ACMA & Communications Alliance (CA): 

 The CA Works Program (Oct 2011) does not list either G632 or G634 for review. 

 Federal Government provided $7.2 M to ACMA to ‘develop standards and codes to facilitate the 
(NBN) rollout’ over 4 years (AMTA 10 May 2011). 

Conclusions 
As the NBN is subject to bitter political polarisation, it is vital for the NBN’s survival that end-user 
experience of QoS is acceptable and preferably good. Even if worst-case experiences are rare, we 
have seen how in two other major stimulus spending projects of the current federal government, the 
publicising of bad experiences in a small minority of cases can turn public opinion against the 
whole project.  

The fragmentation of the NBN into 121 ‘island’ building networks removes any incentive for NBN 
Co to act as a de facto national transmission planner to ensure end-to-end QOS in the multi-carrier 
environment. Poor end-to-end QoS would be a very poor outcome for the $27.5 billion taxpayer 
investment in the NBN — and is unnecessary. 

ACMA and CA are the obvious candidates to jointly develop an enforceable industry code to ensure 
acceptable end-to-end QoS; indeed ACMA is being funded to do so.  

ACMA is urged to take a lead, to enlist the willing support of the Communications Alliance 
industry group, and to coordinate the development of a network apportionment code for QoS 
parameters which ACMA can then promulgate and regulate, in an early stage — not a disastrously 
late stage — of the national NBN rollout. 
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