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Broadband - The Fifth Utility
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After nearly three decades of digital revolution, almost every aspect of 
our life is tied to it. Not only basic applications closely related to PCs, but 
also vertically integrated services such as PoCMD, SmartGrid, Green 
Energy, etc. are all based upon the assumption of a digital home. 

On the other hand, many tiny but frequent issues are frustrating and 
bothersome.

Home: Communications industry's ultimate challenge.

Avinta Communications, Inc.: Premises network system engineering 
company

As basic transport technologies have reached a level of sufficient 
capacity, broadband offerings are ready to be sorted out from the ground 
up from consumer's end-user perspective.



®  Utilities

Conventional Four
Water
Gas
Electricity
Telephony

New Candidate
Broadband

Critical Ingredient
MaP-Friendly
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Water
One-way resources delivered through water faucets
No need to know what is behind the faucet, such as pipe diameters
Risk of flooding, if leaks

Gas
One-way resources delivered through gas valves
No need to know what is behind the valve, such as pipe diameters
Risk of fire, if leaks

Electricity
One-way resources delivered through electrical sockets
No need to know what is behind the socket, such as wire gauges
Risk of death, if touched
Two-way resources distribution when customer generated electricity is integrated into the power grid

Telephony
Two-way information flow through telephone sockets
No need to know what is behind the socket, such as how parties are interconnected
Customer's business account is represented by telephone number
On-premises identification (extension number) used to deliver services to individuals of a business (PBX)
Analogous setup on private premises (dPABX) upgrades residential services

Broadband - Will be a utility if it could be configured with low support costs
Two-way information flow through universal sockets
No need to know what is behind the socket
End-User can Manage (Install, Monitor, diagnose and Maintain) the infrastructure, without technical skill nor IT staff

Although progressively more complex, the basic criterion is the same. That is, to qualify being a utility, one must be simple to start 
with. Variations and complexities should be left to the end-user to consciously choose from.
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Problem:  No Common Denominator
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Many clusters of electronic equipment around a private premises have already been deployed in 
some forms of islands, independently.

Digital applications further this complexity.

Although individual systems seem to function fine, they generally have to be operated separately.

Troubleshooting abnormalities tends to un-surface hidden unsuspected issues.

Overwhelming propositions and confusions to consumers.

Consumers have been enduring these frustrations because they do not know of any alternatives.

These issues can be divided into three general levels to be addressed logically:
Transport and protocol
Architecture
Application

We will focus on the second level because the first level has been reasonably taken care of. (Of 
course, the third level has already had many products.)



® SOHO/Residential Networking
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The solution is actually deceivingly simple.

For example, let's start with single pair phone wiring to one RJ11 jack in each room of 
a private residence, small business, small hotel, or one department / floor of a large 
company, etc.

The wiring can be "home-run" or arbitrary topology. It does not need to be "star" 
configuration.

Activate the phoneline with xDSL outside the premises and HPNA3 on-premises, over 
analog POTS service. This is accomplished by installing an ENID consisting of xDSL 
modem and HPNA3 bridge inside of a conventional NID.

At each RJ11 jack, plug in an interchangeable Router, HAN Access Manager (HAM)  
that can be easily set up and managed by end user to establish a trustworthy network.

Plug in needed digital devices behind each HAM to enjoy broadband services.

Simple swapping either the HAMs or application devices accomplishes diagnostics.



® HAM: HAN Access Manager (Phoneline)
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The core of HAM is an Ethernet Router.

One client port is used for digital dPABX that is constructed over VoIP ATA (Analog Telephone 
Adapter) module. The voice capability serves as network connectivity diagnostic tool.

Utilizing the IVR (Interactive Voice Response) programming capability of the digital dPABX, the ID 
Register implements Avinta's user settable identification patents.

Based on the voice communication utility for over a century, the analog dPABX subsystem 
provides an even more natural system diagnostic capability.

Each broadband application device, generically called EUT (End User Terminal), interfaces to 
HAM through a RJ45 (Ethernet) jack.

The HAM subsystem (without the 2-Line POTS) can be built as an adjunct unit or a dongle that 
plugs into RJ11 wall jacks.

When fully miniaturized to SOC (System On Chip), HAM may be produced as an assembly on a 
standard wall outlet plate and installed into a duplex wall outlet housing.

With HPNA3 and HAM-SOC housed in a 2-Line POTS enclosure, a concise product package, 
named PETS, is formed.



® Converged SOHO/Residential Networking
(Phoneline-Based Example)

http://www.avinta.com/aboutavinta-1/whitepaper/ModularPETSdemo.pdf
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The Converged SOHO Networking is established by installing:
One PETS in each room where daily voice communications is desired.
Where there is normally no need for voice communication, a HAM is suffice.

Plug in desired broadband application devices into RJ45 jacks on either PETS or HAM.

Diagnostics is performed in the same way as utilizing the analog and digital dPABX
PETS has full built-in diagnostic capability.
A POTS may be used on a HAM for troubleshooting.
A HAM may be substituted by a PETS for in-depth diagnostics, if needed.

 
Operation Example

The hyper-link at the bottom of this graphics leads to a setup diagram with existing 
products and engineering model, where

VN100: Analog dPABX
ABR: HPNA3 Bridge + Ethernet Router
ATS-X10001P: Digital dPABX
2-L PETS: 2-L POTS with VN100s built-in

Another hyper-link there leads to a video recording of a demonstration
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This generic HAM interfaces voice and data terminals to a chosen HAN medium 
(Phoneline, Powerline or Wireless) via corresponding HAN Bridge chipset

Excluding the HAN Bridge that is HAN media and transport technology dependent 
as well as still changing continuously, the rest of subsystems can be put onto a 
Time-Invariant SOC  because it serves the very basic functions of basic human 
needs (voice communication and data networking) that will not change.

The area enclosed by gray boarder lines is pretty much the same as common 
VoIP ATA (Analog Telephone Adapter). With the POTS circuitry, it is equivalent to 
a VoIP phone. 

The Analog dPABX subsystem in the phoneline implementation may be included 
in this SOC to make it a truly single silicon solution for all HAN technologies.

This last added part will not affect operations in Powerline and Wireless 
environments, because there will not be any I/O connections on either end. 
Therefore, there will be no triggering event demanding for the core processor's 
attention.



® Solution:  Integrated HES
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HAM unifies WAN-HAN & HAN-PAN interfaces to be all 
look-alike Ethernet connections.

HANs can be deployed as isolated islands, although physically 
may overlap one another across the entire premises. 

Interconnecting any pair of different HANs is accomplished by 
a simple Ethernet cable shown as GL.

Each RG is simplified to be a WAN technology Modem  with 
Ethernet interface, ready to be connected to HAN via a HAM.

Being peer-to-peer nodes, any RG may be added or removed 
at any time according to the premises owner's will.
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Dream:  MaP-Friendly

DVD
Player

Television

Music
Player

Game

Corded
Phone

Cordless
Phone

FAX

Personal
Computer

Print
Server

Storage
Server

Security
Server

Utility
(Electric)

Meter

Appliances
(Refrigerator)

Power
Jack

Phone
Jack

Wireless
Access
Point

Video
Jack

Wired
Gateway

Wireless
Gateway

Security
Camera

Alarm
Panel

Telemedicine

Cell
Phone

��������	

�������	�
����� �������
�������������������

��	������� !"#�$�!������%&'()� � ("�*�+��������,��-�%��
�����������,*��

The red elliptical circle in the MaP perceptive (the Problem slide), now colored in blue 
represents all Ethernet jacks on a HES ready to serve any application device in any 
combination and at any location.

All EUTs on a HES are intuitively interconnected via Ethernet, regardless of actual HAN 
medium and transport technology utilized.

With this base infrastructure, each and every appliance can then be set up to operate 
simultaneously yet independently.

If the father in the cartoon still has difficulties, we are ready to question the designers why 
can't we make all these devices work together by just speeding up a FAX, since video is 
simply 30 frames of still pictures per second?

Build on top of this architecture, interOperability could be accomplished with finite efforts.

Individuals enjoy broadband applications of interest without any concern of affecting 
others on the network.

--- >  Broadband - the Fifth Utility
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Ethernet:  Common Denominator
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There are countless number of broadband transport and protocol technologies. Here is a high level list by general 
categories.

The speed of each group fits well in terms of the operational need. 

HAN is the area that SOHO owners have no access to, yet can not afford professional services

HAN characteristics requirements:
Arbitrary-topology, multi-drop, peer-to-peer, hidden interconnection and uniform-interface device, etc.

Deploying HAMs along Primary and Secondary Demarcation lines unifies HAN technologies from the end-uer's 
perspective, essentially compacting HAN to be nonexistent

For each PAN technology chosen within a confined area, consumer can easily interchange PAN technologies and EUTs 
for different applications or to perform diagnostics.

Notes: 

Ethernet as the "underlying" technology for all transport technologies
Agnostic
High throughput performance
Low cost
Simple & matured technology
Ubiquitous and pervasive installed base
Available on most HAN devices and PCs
Adapters between Ethernet and each WAN, HAN and PAN technology exist
Physical Ethernet cables (Cat-5 and up), unless prewired within walls, should be confined within a room to avoid 
safety hazards
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Enhancement:  "Flipping the Coins"

 Current Solution Avinta Improvement

Addressing
Main RG as the DHCP Master with its own IP Each HAM is a local DHCP Master 

                            address preset by factory default with its own IP address set by the owner

EUT DHCP Client DHCP Client

Configuration
Each HAN Single RG serving multiple EUTs Multiple HAMs each manages multiple RGs & EUTs

Multiple HANs Isolated islands Linked into one via an Ethernet cable between 
pair of HAMs on respective HANs

Cost of Ownership
Initial (Baseline Reference)  One SOC per HAM, 

but simpler RGs and EUTs
Long Term Service and product providers' continued Black box replacement of failed HAM, 

TechSupport expenses No IT service expenses

Experience
Frequent surprises and frustrations MaP-Friendly owner-managed private network

      dealing with TechSupport

Diagnostics
RG <--> EUT over HAN, then Among HAMs over HAN, then

                           among EUTs over HAN  between a HAM & its EUTs over PAN
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Avinta Improvement to home networking consists of many finite enhancements to Current Solutions. Each may seem insignificant or just personal choices. Combined, however, they arrive at a surprisingly simplistic approach to an 
intertwined environment.

Addressing:
Main:

Current convention utilizes one RG (Residential gateway) to manage the entire HAN by serving as the DHCP (Dynamic Host Configuration Protocol) Master. The RG's own IP address does allow owner to modify. But, few 
owner ever attempted because the tedious procedures involved that are prone to typos.
AvintaNET distributes this IP assignment function to HAMs beginning with each HAM's own IP being set by owner through a intuitive IVR (Interactive voice Response) facility.
Deterministic network infrastructure to each and ev ery HAM with an added  layer of security because th e HAM IP address assignment may be changed at any t ime.

EUT (End User Terminal): All application EUT setups remain unchanged.
No effect on applications

Configuration:
Each HAN:

Current products rely on a single RG to lead multiple EUTs.
At each location (say, per room), a HAM manages HAN accesses from all application devices, both RG and EUT.
RGs provide load-balancing and backup to one anothe r for flexible WAN access

Multiple HANs:
HANs of different media or technologies stay isolated under Current scheme.
If desired, HANs may be linked together through a pair of HAMs
Regardless the mix of media and technologies, only one resultant HAN from user's perspective

Diagnostics:
Current approach involves EUT at the initial stage of network diagnostics. Since there are too many EUTs, and characteristics varies widely, their involvement distracts, confuses and frustrates the basic goal of troubleshooting the 
infrastructure first.
Verifying the HAN status through the use of only HAMs, limits the number of parameters need be considered. So that, one may concentrate on the real task of establishing a trustworthy HAN. Then, diagnosis between a HAM and 
its EUTs will be restricted within a finite proximity or, the PAN (Proximity Area Network) which is much easier to visualize and to zero-in onto the cause of the problem.
HAM realizes the "Divide & Conquer" scheme in troub leshooting.

Cost of Ownership:
Initial investment:

We will use the price of current products (mostly, the hardware modules) on the market as the reference.
Since at least one HAN Bridge chipset is used at each location, the only extra subsystem in AvintaNET approach is the SOC (System On Chip) per HAM. With HAM placed at each location, however, both RG and EUTs 
can be simplified to have only the universal Ethernet interface. -- Not only the HAN Bridge of the first EUT is relocated in the HAM, but also additional EUTs do not need the HAN Bridges anymore. This is most evident for 
EUTs currently using Wireless technology for connecting stationary appliances to HANs.
Incremental hardware cost could be a wash.     

Long Term:
Using Current Solutions, both product and service providers incur continuous TechSupport expenses, most of them due to consumer confusions, disturbances to customer's own network, or interactions of different 
products. Technically, none of these is a provider's responsibility. Without a clear demarcation, however, there is no other way but continue to provide support services to maintain a good relationship for possible future 
business.
Using HAM as HAN access manager, not only responsibilities between provider and consumer are clearly divided at the demarcation line established at the outside corner of a premises, property owners can utilize black 
box substitution method to diagnose their own private HAN with ease through the built-in diagnostic facilities which are part of the operational capabilities of HAM. No professional services is required. Replacing HAM, 
should it be found defective, is just a matter of paying for a new hardware module.
No more psychological conflicts between provider an d consumer which can not be measured by dollars. Pr oviders avoid most of TechSupport burdens, while th e cost to consumer, if and when it 
happens, is finite and minimal.

Experience:
The intertwined product configuration and overlapped operation responsibilities of Current Solution lead to consumer dissatisfaction, even with ongoing provider supports.
With HAM, AvintaNET based broadband products and services will be managed by owner with confidence, as if they were just another one of the traditional utilities.
Broadband - The Fifth Utility   
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Market Strategy

Source: CLEC Magazine & ACI

100,000,000 Residential
1 - 5 People

6,400,000
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6,400,000
         SOHO
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21-99 Employees 610,000

 Large Enterprise
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      Enterprise
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Market Entry
AvintaNET modules applicable to all market sectors
Initial entry point: SOHO has the ideal mix of characteristics

Need to project professional image for competing against larger businesses
Cost justifiable as office expense
Like Residential, no resources for dealing with technical issues
Compared to established business, less reliance on named vendor and 
more flexible to try new products
Less price-sensitive than pure Residential

Expansion to Residential market after production ramp-up and cost-down
Possible expansion to Small Enterprise and higher markets when transmission 
technologies become feasible (Multi-channel VoIP is already available.)

Business Characteristics & Advantages
Enables an on-premises networking / utility business unregulated by 
government 
Builds a follow-up profitable CE (Consumer Electronics) business over 
AvintaNET foundation
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Product Road Map

Product Configuration
Plug-in / Dongle module
Wall-plate module
Phone (PETS & VoIP)

Progressive Internal Components
Off-the-Shelf Chipsets
FPGA
SOC

VoIP Capability
Single channel version for SOHO and residential
Multiple channel versions support larger entities
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PETS HAM SOC, is a superset of VoIP HAM SOC, may be 
used for both.

PETS HAM SOC may cost more for the unused subsystem. 
However, the economy of scale for single design may have 
advantages, until both versions have evolved to very high 
volume.

For voice applications, a version of multiple VoIP channels 
HAM SOC would be able to provide Small Enterprises 
multi-line digital dPABX, establishing a second line of products.



® HAN Media Comparison

Phoneline
+: Long-history intuitive communication utility
- : Outlet may not be available everywhere

Powerline
+: Everywhere electricity is used
- : High noise environment; "Phase" issues

Wireless
+: Highly mobile
- : Interference and battery issues
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Tradeoffs among three general categories of HAN media

Phoneline
Most natural form of human communication with long history of reliable service
Simplest environment for broadband signal transmission, thus the best performance
Many residential premises do not have phone outlets in every location that could benefit from the 
converged services
Addition of outlets take some effort, although fairly easy in certain types of residential (USA) 
building construction

Powerline
Outlets already everywhere electrical devices are in use
Primary signals (for its basic power delivery service) are a couple orders of magnitude bigger 
than broadband signals
Signal attenuation due to feeding transformer winding on larger (most USA) premises
Vulnerability to eavesdropping for premises sharing the same feeding transformer

Wireless
Most convenient because of the mobility
Open air transmission vulnerable to eavesdropping
Battery charging and replacement needs attention
Overkill for many applications that are stationary, and difficult to diagnose when signal quality is in 
doubt
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Core Technology:  Avinta IP

Avinta’s Suite of Closely Related Patents
Converged networking with unified demarcation 
(voice & data)
Unified workstation identification system 
(user-assignable)
Alternate/back-up WAN access
Distributed architecture
Built-in diagnosis (dPABX)
Enhanced subscriber control on call setup

HAM Design (PETS Demo Documentation) 
Available

Specification
Schematics & Layouts
Parts List
HAN Numbering Plan
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Avinta IP: Suite of closely related patents collectively enabling converged, integrated, premises-centric, and Mom-&-Pop-Friendly 
networking

Station controller for distributed single line PABX
US Pat. No. 5,596,631

Enabling distribute PABX

Unified distributed voice and data local area networking
US Pat. No. 6,456,633

Signal multiplexing scheme enabling integrated data and quality voice communication via a common transmission medium

Alternate wide area network access facility for locally networked computing devices
US Pat. No. 6,512,760

Use of backup gateways for WAN links

User settable unified workstation identification system
US Pat. No. 6,721,790

Subgroup and locale treatment of a networking device via special IP addressing scheme

Unified voice and data networking having demarcation lines
US Pat. No. 7,051,090

Enabling a converged network with diagnostic demarcations

Extended public switched telephone network architecture with enhanced subscriber control on call setup
US Pat. No. 5,930,346

Expanding PSTN Numbering Plan

Patent status
US: 6 awarded
International: 4 awarded


