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EXECUTIVE SUMMARY

TelePulse Technologies is proud to respond to this RFI and hopefully add value to your efforts. In the next 10 years consumers will be demanding data rates in excess of 80-100Mbps in a continuous stream…not in a short burst.  Market need and demand for content has been steadily increasing.  Cable companies know this and have been working to fill the need with constant improvements.  Telco’s have been using various xDSL versions to catch up. Unfortunately, these are expensive solutions to implement.  The result is that rural communities are not receiving benefit because consumers are either too far from the central office or remote terminal or they are too disbursed to gain the effective economies of scale.

Innovative technologies have shown promise as possible solutions (vs. a product) for sometime but Telcos want products already tested and ready to go from a named vendor.  Telcos and their associated technology vendors need to get involved with new solutions at an earlier stage but telco demands for only incremental improvements and large amounts of non-recurring engineering costs prior to any decision making locks out the innovative start-up.  Private finance will not act without a guaranteed customer for any projects inside the central office.  For them, the risk is that the technology works but the phone company doesn’t feel like buying right now and the rural and underserved areas do not offer a lucrative enough market.  Reliance on the many forms of  xDSL will not solve the phone company need to provide end users with an 100Mbps solution and beyond. xDSL has limitations on the number of subscribers at max data rates in a bundle due to its excessive sensitivity to phase-coherent co-channel interference. FTTH is an outrageously expensive capital investment and cumbersome to transition.

The most successful technologies can bridge the gap between xDSL and Fiber and postpone radically or eliminate excessively costly physical plant overhauls.  The customer need for greater data rate must be served or the infrastructure physical plant will be abandoned. The NTIA-RUS team must consider innovative technologies that would not get further development and deployment without federal funding and are not currently eligible for private financing.
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TelePulse Technologies is proud to respond to this RFI and hopefully add value to the efforts to get needed services in a financially efficient and future-proof capable manner to rural, un-served and underserved communities.  We believe we can best add value by commenting on areas 4 (Establishing Selection Criteria for Grant Awards); 5 (Grant Mechanics); 7 (Grants for Innovative Programs to Encourage Sustainable Adoption of Broadband Service):

4. Establishing Selection Criteria for Grant Awards: The Recovery Act establishes several considerations for awarding grants under the BTOP. In addition to these considerations, NTIA may consider other priorities in selecting competitive grants.

a. What factors should NTIA consider in establishing selection criteria for grant awards? How can NTIA determine that a Federal funding need exists and that private investment is not displaced? How should the long-term feasibility of the investment be judged?

In the next 10 years consumers will be demanding data rates in excess of 80-100Mbps in a continuous stream…not in a short burst.  Market need and demand for content has been steadily increasing.  Cable companies know this and have been working to fill the need with constant improvements.  Telco’s have been using various xDSL versions to catch up. Unfortunately, these are expensive solutions to implement.  The result is that rural communities are not receiving benefit because consumers are either too far from the central office or remote terminal or they are too disbursed to gain the effective economies of scale.

Innovative technologies have shown promise as possible solutions (vs. a product) for sometime but Telcos want products already tested and ready to go from a named vendor.  Telcos and their associated technology vendors need to get involved with new solutions at an earlier stage but telco demands for only incremental improvements and large amounts of non-recurring engineering costs prior to any decision making locks out the innovative start-up.  Private finance will not act without a guaranteed customer for any projects inside the central office.  For them, the risk is that the technology works but the phone company doesn’t feel like buying right now and the rural and underserved areas do not offer a lucrative enough market.  Reliance on the many forms of  xDSL will not solve the phone company need to provide end users with an 100Mbps solution and beyond. xDSL has limitations on the number of subscribers at max data rates in a bundle due to its excessive sensitivity to phase-coherent co-channel interference. FTTH is an outrageously expensive capital investment and cumbersome to transition.  

The most successful technologies can bridge the gap between xDSL and Fiber and postpone radically or eliminate excessively costly physical plant overhauls.  The customer need for greater data rate must be served or the infrastructure physical plant will be abandoned. The NTIA-RUS team must consider innovative technologies that would not get further development and deployment without federal funding and are not currently eligible for private financing.

We recommend the following criteria for use in evaluating these innovative technologies for BTOP Grant Awards:
1. It should solve problems that current systems have not been able to solve and the basic technology should have a final U.S. patent.
2. It should fully utilize the current copper plant.  The innovative technology should deliver a minimum of 100Mbps at 4000ft, 20Mbps at 10,0000ft, 5Mbps at 21,000ft,  and 1.5Mbps at 32,000ft on a single twisted pair for ALL wires in the wire bundle.  This should be achievable through service providers using Operation and Maintenance funding (instead of Capital Expenditure funding).

3. It should maximize access for customers in underserved and un-served areas.

4. It should avoid taking fiber to the home.
5. It should avoid spending more money to expand the fiber and coax plants.  It should not require major costly infrastructure upgrades that take years to recover.  It should be implemented without putting demands on local governments for towers.  It should be implemented without needing satellite coverage for uplink.
6. It should be able to expand easily AS DEMANDED BY THE CUSTOMER.
7. It should be able to easily expand to 100Mbps.  It should be extensible or expandable for increased user needs in data rate and over time.

8. It should be CHEAP and easy to use and install. It should be easy to implement for end users.  It should be easy to understand by installers and users.
9. It should be a radically different way of communicating or a “better” way?  It should be capable of being brought to market with current US company capabilities.  It should be capable of being brought to market within 2 years, faster with additional funding.
10. It should exploit existing communications infrastructure.
11. It should coexist with existing broadband signals.
12. It should maximize US based technology developers.
13. It should leverage existing US technology to decrease final deployment time to users to less than 2 years?

14. It should develop a technology base that can be used to sell globally to increase balance of trade in US favor.
Federal funding is needed because all the broadband communications systems put in place commercially are privately funded based solely on profit yield and ease of investment return. This has been the single largest reason why broadband has neglected large segments of the population. All technology development has been done based on incremental modifications to traditional methods and has ignored all others. Commercial service providers are driven by easy harvesting “low hanging fruit”.

Federal funds are needed to excite the technology base to activate methods that are not traditional in the current industry which has essentially forsaken the more challenging customer base. No local funding sources have deep enough pockets to make it happen nationally.  Private investment is only interested in large returns for low risk investments. Interview with over 100 Venture Capitalists and Angel Investors have a common message post “dot.com” bubble: only invest when small businesses and startups have a revenue stream. That is a bank philosophy and not a VC which is supposed to be daring and “adVENTUROus”,  which they clearly are not. Then there is the character of VCs where they all do not invest in the same technology sectors.

The feasibility of the investment can be measured/tracked by the following elements:

1. Soundness of technology, e.g. Patented especially as “new and unique without Office action.”

2. The ability of the new technology to rapidly roll-out to new customers using the current mature broadband set up and roll out model.

3. Ability to coexist with existing technology and yet solving the shortfalls of said technology.

4. The match of the new technology’s merits and targets against the need and shortfalls of existing technology, specifically that existing technology cannot serve more than a fraction of the existing customers without massive loss-leading fiber optic or cable system buildout.

b. What should the weighting of these criteria be in determining consideration for grant and loan awards?

50% for patented in US to solve existing broadband problem in under /un-served users.

20% for ability to coexist with existing methods in current distribution systems

20% for US design team and US resource sources

10% for global potential for export

c. How should the BTOP prioritize proposals that serve underserved or un-served areas? Should the BTOP consider USDA broadband grant awards and loans in establishing these priorities?

The priority should be the following in order of importance:

1. Use of a current United States issued patent for the innovative technology in question.

2. Gets broadband to underserved/un-served areas by addressing critical shortfalls in current methods with minimum infrastructure impact, e.g., better use of the wireline vs. whole new coax or fiber optic plant.
3. Rate/Reach: For a given distance from the CO or remote terminal, what is the data rate? Can that rate be maintained for all of the wires in the bundle?  Can that rate be maintained in the presence of commonly found interference?  Is the technology benign to other services running in the same bundle?

4. Cost/Mbps:  How much does this cost to implement and what data rate do you get (Mbps). Can use of this technology more fully utilize the current infrastructure without large capital expenditure programs?

5. Makes maximum use of existing infrastructure with straightforward upgrades and not radical replacements, e.g., replacement wire vs. fiber optics or coax 

6. The innovative technology should not be currently widely adopted (and failing to meet the requirements of this broadband initiative) and should not be part of current capital plans of major carriers.
7. The innovative technology should be compatible with current standards (although not yet an approved standard) and should be benign to other services in the wire bundle.  It should be compatible with existing media requirements… E.g., wireline levels and RF spectra.

8. The innovative technology should allow ALL lines in the wire bundle to use the technology to their maximum capacity without degrading other lines in the bundle.  It should bring broadband to significantly more users. 

9. The vendor should be able to present a plan to deploy Hardware Developer Kits (HDKs) to rural service providers and service providers in underserved areas at a cost not to exceed 120% of cost of goods sold within 12 months of the initial grant with mutually agreed upon interim milestones.  Within 20 months of the initial grant they should be able to deploy smooth demo units to multiple beta sites prior to full-scale rollout (less time if the company does a licensable technology turnover).

10. The implementation cost per customer should not, in any case, exceed $2000/twisted pair.
BTOP should not consider USDA grant awards because it has to come to its own conclusions.  Additionally, the USDA traditionally would not consider new technologies, only those that are already in use.  What needs to happen is that BTOP needs to create an atmosphere where new technologies can be brought to end users instead of constant tinkering with older failing technologies.

d. Should priority be given to proposals that leverage other Recovery Act projects?

NO, with the possible exception of if it includes developing small businesses and US based technology superiority.  To do anything else will take the management focus away from the specific problems in rural, un-served and underserved areas. Obviously, if other projects are leveraged by this, it would be nice but adding that as a judging criteria gives the real possibility of undervaluing the better solution for your program

e. Should priority be given to proposals that address several purposes, serve several of the populations identified in the Recovery Act, or provide service to different types of areas?

YES.  An innovative technology may be able to address the needs of both the rural and the inner-city un-served and underserved.  For example: There is a technology called DTMD (U.S. Patent # 7,236,451 issued).  On a single twisted pair, for ALL pairs in the wire bundle, for all bundles in the Central Office or remote terminal, it gets a data rate of 6Mbps out to 4mi or 21kft, 20-25Mbps out to 2 miles or 10.6kft and 100Mbps out to 3/4mi or 4kft.  Without any capital expenditure and using only the current wire, any of these data rates can be achieved for less than $1000/household.  This can be a lower price if a large market can be aggregated with federal government sponsorship.  Several populations are helped by this.  For the rural community, Fiber to the home, VDSL, and Cable have huge capital expenditure costs (CAPEX) for implementation that can be $10k-18k per household to get 20Mbps.  The DTMD can be delivered for $700-$1000 and if the customer wants more the service provider can continue to combine conventional phone lines (an Operation and Maintenance function) and double triple or quad the data rate.  Rural and lower income installations have different tech challenges but a technology that gets to both is preferred.

So for a customer 2mi from a CO or remote terminal current technologies cost $500-$900/Mbps to get 20Mbps and for the DTMD $35-$50.  While that example applies to a typical rural community it can also be applied to lower income areas of inner-city with even more dramatic effect.  In the inner-city the implementation cost can be much lower because people are packed together.  The problem is to get the cost down so that services can be offered at a more affordable price. The DTMD implementation cost can be $7-$10/Mbps which makes it easier to serve the poorer community.  This is contrasted to VDSL or Cable at $50-$100/Mbps or $20-35/Mbps for FiOS. The technology and implementation is broadly applicable and not just for the easy, “low hanging fruit.
f. What factors should be given priority in determining whether proposals will encourage sustainable adoption of broadband service?

The factors to be given priority should be:
1. It should be able to expand easily AS DEMANDED BY THE CUSTOMER.
2. It should be able to expand easily with operation and maintenance funding (O&M) instead of capital expenditure (CAPEX).
3. It should be able to easily expand to 100Mbps.  It should be extensible or expandable for increased user needs in data rate and over time.

4. It should be CHEAP and easy to use and install. It should be easy to implement for end users.  It should be easy to understand by installers and users.
g. Should the fact that different technologies can provide different service characteristics, such as speed and use of dedicated or shared links, be considered given the statute’s direction that, to the extent practicable, the purposes of the statute should be promoted in a technologically neutral fashion?

There should be no problem in being technology neutral so long as you are performance specific and financially reasonable.  For example Verizon FiOS to the homes of a farm community that has 3 families per square mile would probably address your performance criteria admirably while being financially irresponsible.  By opening the program to innovative new technologies that have been ignored by telcos and large equipment manufacturers I think you will be pleasantly surprised to find out a range of technologies exist to combat this problem.  With the kickstart by the grant program and government focus on specified market areas you will create an environment attractive to either private investment or public/private partnership.
h. What role, if any, should retail price play in the grant program?  
Retail price is the wrong criteria to use for evaluation.  By utilizing the innovative technology you may end up with equipment that is more expensive per port than prevailing equipment.  But the use of the more expensive new innovative technology may save in terms of:

1. Forgoing extra construction costs thus making it cheaper in $/household to implement
2. Providing significantly more data rate thus making it significantly cheaper in $/Mbps.  
What the grant program should look at is if the new technology will deliver a more cost effective and flexible business solution.
5. Grant Mechanics: The Recovery Act requires all agencies to distribute funds efficiently and fund projects that would not receive investment otherwise.

a. What mechanisms for distributing stimulus funds should be used by NTIA and USDA in addition to traditional grant and loan programs?

Grants directly to the small businesses based on proposals that define how it solves the current broadband “problem”/limitations and how the technology will be rolled out.

b. How would these mechanisms address shortcomings, if any, in traditional grant or loan mechanisms in the context of the Recovery Act?

Grants have to be focused on the broadband challenge and not on other mission or agenda areas such as telemedicine (per NIH), general agriculture improvements (per USDA) or NIST-type academic pursuits. This is not a business as usual effort but one that has to energize solutions that otherwise would die on the vine.

7. Grants for Innovative Programs to Encourage Sustainable Adoption of Broadband Service: The recovery Act directs that not less than $250,000,000 of the BTOP shall be awarded for grants for innovative programs to encourage sustainable adoption of broadband services.

a) What selection criteria should be applied to ensure the success of this program?

1. What infrastructure does it use?

2. Does it require major costly infrastructure upgrades that take years to recover?

3. How expensive is it to implement?

4. Can it be implemented without putting demands on local governments for towers?

5. Can it be implemented without needing satellite coverage for uplink?

6. Is it compatible with existing media requirements? E.g., wireline levels and RF spectra?

7. Will it bring broadband to appreciably more users?

8. Is it extensible or expandable for increased user needs in data rate and over time?

9. Is it easy to implement for end users?

10. Is its use easy to understand by installers and users?

11. Is it patented? 

12. Does it solve problems that current systems have not?

13. Is it a radically different way of communicating or a “better” way?

14. Does it use and leverage US technology base?

15. Does it provide the opportunity for Global applications to bring even more development needs and funds from non-US sources? 

16. How many jobs does it create and in which employment sectors?

17. Can it be brought to market with current US company capabilities?

18. Can it be brought to market within 2 years, faster with additional funding?

b)
What measures should be used to determine whether such innovative programs have succeeded in creating sustainable adoption of broadband services?

1. The ability to mesh with existing broadband delivery media.

2. At least 25% more servable customers both in density and range than the agreed baseline after 2 years of implementation.

3. The intrinsic data rate capability growth using the same techniques and equipment.

4. Cost comparability/reduction relative to other methods for installation and for customer use.

SHORT TECHNOLOGY ADDENDUM TO THE RFI
DTMD is a technology solution that efficiently solves the implementation problems inherent in combining voice, data and video on twisted pair copper wire. Since DTMD uniquely uses all frequencies in the signal bandwidth in conjunction with both time and code domain encoding, the technology is entitled to significant processing gain. This gain gives in excess of a 10dB advantage.  This benefit can be used several ways:  One in data rate by extending the upper limit, another is reach, and the third is rejection of interferers by that amount. DTMD does not have the intrinsic mechanism that causes coherent (co-channel) interference that all xDSL is subject to since we have no frequency bins.  Adjacent wires in the bundle carrying the same DSL type will have carriers at the same frequency. So, the sidebands lay on top of each other causing coherent signal loss. Conversely, all interfering signals in DTMD are treated the same as noise energy. As a true full broadband signal, DTMD possesses that 10dB of rejection due to processing gain that a Fourier or carrier-based signal structure can't achieve. DSL has a further challenge in both ingress from and egress to terrestrial broadcast and Ham (shortwave) radio signals.
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What are xDSL’s Problems?

 

 

   

 

 

 

 

   

 

 

Or, The “Cocktail Party” Challenge

DMT

 

 

   

 

 

Same Language; Same Dialect

Same Intonation; Same Style

Closer together and

The More there are:

More hearing strain (SNR), and

More crosstalk between groups

Limited bundle fill, 1/3 available customers

xDSL gets in its own way

DTMD

 

 

   

 

 

 

 

   

 

 

 

 

   

 

 

 

 

   

 

 

 

 

   

 

 

Different Languages; Different Dialects

No Intonations; Different Styles 

Closer together: no difference

The More there are: The Merrier

Triple the number of Customers: 

Without Loss


When you look at the price for implementation in rural areas you can tell almost instantly that the current methods are not going to be used in the rural communities anytime soon.  They will be relegated to lesser capable technologies.
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Implementation  comparison between the HDTV

capable broadband access methods

FTTH 32:1 FTTH 4:1 FTTC-Bcst FTTC-SD FTTN w/VDSL FTTN w/VDSL FTTN w/VDSL FTTN w/VDSL HFC

2.0kft 2.5kft 3.0kft 4.0kft

Low Rise/Brownstone 1,386.11 $        1,308.51 $       620.64 $           1,483.48 $         1,319.06 $           1,318.77 $           1,319.06 $           1,319.06 $           2,485.41 $    

High Rise Apartment 1,536.00 $        1,221.68 $       561.04 $           1,548.19 $         1,216.09 $           1,215.95 $           1,216.09 $           1,216.09 $           2,290.99 $    

Urban Single Family 1,891.45 $        1,806.73 $       830.98 $           1,754.84 $         1,528.89 $           1,562.42 $           1,478.54 $           1,425.08 $           2,563.89 $    

Rural 10,092.51 $     16,524.92 $     17,511.35 $      11,838.65 $       11,635.30 $         11,635.30 $         11,635.30 $         10,676.19 $         10,497.10 $  

Sources: Chilson Enterprises “Broadband Access Report”; TelePulse Technologies Analysis



The aggregate rates in a bundle with crosstalk are far better for DTMD than VDSL due to its immunity to co-channel (phase-coherent, same carrier tone) interference.  The following shows how the costs compare for the rural user and DTMD.
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Sources: : Chilson Enterprises “Broadband Access Report; ; TelePulse Technologies Analysis

How Do the Costs Compare for 

Rural Users?

Assumes a 30%

Take Rate

Take Rate 

Not Relevant

Offered

Data Rate $Cost/ $Cost/

Technology (Mbps) Subscriber Mbps

FTTH-Gpon 112.5 10,092.51 $     89.71 $       

FTTH-Bpon 24.28 10,092.51 $     415.67 $     

FTT Node w/VDSL-VDSL2

2000ft 50 11,635.30 $     232.71 $       

3000ft 40 11,635.30 $     290.88 $       

4000ft 20 10,676.19 $     533.81 $       

DTMD-1 twisted pair

2000ft 195 700.00 $        $         

3000ft 175 700.00 $        $         

4000ft 100 700.00 $        $         

10,000ft 25 700.00 $        $       

DTMD-2 twisted pair

2000ft 390 1,400.00 $     3.59 $         

3000ft 350 1,400.00 $     4.00 $         

4000ft 200 1,400.00 $     7.00 $         

10,000ft 50 1,400.00 $     28.00 $       

3.59

4.00

7.00

28.00


For example, if you are using VDSL2 with a 3000ft loop you are getting a data rate of 45-50Mbps.  As the customer demands more Mbps you have no way to selectively upgrade them.  Upgrade of VDSL2 data rates has to happen for customers on a large scale even if they are not all demanding it and you can only do it by shortening the loop length.  DTMD will allow you to make the next move slowly and cheaply on an individual customer basis.  So, the customer with the 45-50 Mbps on a 3000ft loop gets shifted to DTMD and gets up to 65Mbps without changing loop length and extending the fiber plant.  Then they can get n times that by simply bonding more pairs in the bundle and not having the co-channel xDSL style interference.  This is the cheapest, fastest and most effective way to attack the problem.  Even when considering the problem without getting to the level of HDTV quality, here is what can be expected without having to make capital expenditures.
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Impact of DTMD Data Rate

Without Capital Expenditure

Sources: TelePulse Technologies Analysis
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2 Miles

or

10.6kft

20-25Mbps

6Mbps

3 Miles

Or

16kft

10Mbps

4 miles

Or

21kft

¾ Mile

Or

4kft

100Mbps

-Supports multiple HDTV quality sources 

-Additional  lines can be added at O&M expense to 

increase the rate in 100Mbps increments

-Supports HDTV quality video

-Additional  lines can be added at O&M expense to 

increase the rate in 20Mbps increments

-Supports multiple broadcast quality sources 

-Additional  lines can be added at O&M expense to 

increase the rate in 10Mbps increments

-Supports broadcast quality video

-Additional  lines can be added at O&M expense to 

increase the rate in 6Mbps increments

Fiber plant capital expenditure to shorten loop length can wait until demand is more 

robust or current capacity is fully realized.  Out to 6 miles customers can get 1.5Mbps

Data Rate impact for ALL wires in the bundle Loop Length


FTTH SHOULD NOT BE THE NEXT STEP

Fiber-to-the-home (FTTH)  is very manpower intensive and is a “lost leader. “ It is targeted to combat cable service and is favored  as a luxury solution for much more than broadband customers need.  

Point of Contact:

Jess Posey

CEO and President

TelePulse Technologies Corporation

6996 Clifton Knoll CT

Alexandria, VA  22315

Tel: 1-856-264-3961

E-mail:  jessposey@telepulsetech.com
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