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The Stages of Network Evolution
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Packet


Data over Voice Network


Voice over Data Networks







In the beginning …what did Bell invent?
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Network Design – Choice 1







Network Design: Choice 2


Local
Switch







Basic Exchange Network


Tandem
Switch







Analog Transmission Limited by Noise


AMP AMPAMP
INPUT OUTPUT


Analog Amplification: Noise Accumulates







Consequences


Loops limited in length


Switches are centrally located nodes housing 
network intelligence


ILEC networks evolve with large numbers of wire 
centers, each aggregating relatively low numbers 
of subscribers.







Analog to Digital Conversion
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Regeneration v. Amplification


Original Signal After some distance Regenerated Signal







Multiplexing


time
One conversation


time


Another Conversation


time
Multiplexed







Packet vs. Traditional (Circuit-Based)


Circuit-switched networks use pre-established 
time assignments (called time division 
multiplexing) to route info.


Packet networks route individual information 
independently of prior/subsequent packets.


Example: Airport Security







Voice vs. Data
Voice Data


Information Rate Constant “Bursty”


Delay/Latency Intolerant Tolerant


Noise Tolerant Intolerant


Symmetry Symmetrical Asymmetrical


How to make data networks support real-time services (like 
voice)?


Solution: Mark packets with differing priorities and 
transmission requirements.







Internet vs. IP


IP is a protocol that allows multiple physical networks 
to interoperate.


The “Internet” is a collection of traffic agreements that 
allow traffic to flow according to a simple set of 
protocols with “first come/first serve” conflict 
resolution.


Next Generation packet networks allow individual 
packets to have different protocols/priorities so that 
traffic with different needs can share infrastructure.







Critical Point


NOT ALL IP IS THE 
INTERNET!







Small/Medium
Business


Physical Layer -- Fiber/Copper


Fiber/Conduit


Structure Layer – Poles, Conduit, and 
Rights-of-Way


The Physical Layers







Small/Medium
Business


Physical Layer -- Fiber/Copper


Fiber/Conduit


Structure Layer – Poles, Conduit, and 
Rights-of-Way


Layers in Each
Individual Packet


Application Layer 
(i.e., “The Payload”)


Transport
Layer
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The New Challenges


End-to-end packet networks require broadband access to 
the customer.


Digital Subscriber Line (DSL)
New technologies increasing capacity of legacy copper.
Fiber


Universal Service and Lifeline will need to be 
modernized, as well as rules addressing copper retirement 
and customer access.







The New Challenges


Current interconnection agreements assume a circuit-
switched architecture.


New interconnection agreements/amendments to 
achieve IP traffic exchange will need to be negotiated 
and (possibly) arbitrated.


Act intended to neutralize advantages of market size 
by providing basic protections such as non-
discrimination, public filing, arbitration and 
reciprocal payment.
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There are 5 Fundamental Components of a 
Wireless Network


• Wireless device


• Cell site


• Radio spectrum


• Backhaul transmission facilities


• Wireless switch







Wireless Device


• Could be a phone, a PDA like an iPhone or 
Blackberry, a laptop card, a Netbook, 
etc.); they are, in reality, small 
sophisticated two-way computing devices 
that are capable of transmitting and 
receiving radio signals. 







Cell Site


• This is any location that houses antennas and 
radio equipment


• Is usually a tower or monopole, but can be on a 
roof top, on the side of a building, on a water 
tower, or inside a building like an airport terminal


• The tower/structure supports the antennas and a 
hut on the ground holds the radio equipment.


• The cell site communicates via two way radio 
signals (using radio spectrum) from the wireless 
device to the triangular antenna arrays on the 
tower which, in turn, are connected to the radio 
equipment in the hut at the base of the tower via 
thick coaxial cables that can often be seen 
running down the tower.  







Examples of Cell Towers







Not Just Towers…….







Not Just Towers…….







We Also Disguise Them….







We Also Disguise Them….







Coaxial Cables From Cell Site Antennas to 
Equipment Hut







Different Types of Equipment Huts (they 
house the radio equipment)







Radio Spectrum


• Provides the wireless link between the 
device and the cell site’s antennas. In 
many cases, this may be the ONLY portion 
of the call that is actually “wireless”. 


• The remainder of the wireless call may be  
handled by wireline facilities such as fiber 
and copper transmission networks, or by 
microwave radio. 


• Various frequencies used in providing 
wireless service (e.g., 850 MHz, 1900 
MHz, 700 Mhz, etc.)







Backhaul


• The cell site is connected to the wireless switch over 
facilities that “backhaul” wireless voice and data from the 
cell site to the switch.


• These backhaul connections are usually wireline circuits, but 
also may be high capacity point to point wireless microwave 
links. In fact, the use of wireless backhaul is expected to 
increase substantially over the next couple of years.


• Historically, wireline backhaul circuits have been copper 
facilities.  However, wireless carriers are currently 
upgrading these facilities to fiber with Ethernet. 


• These upgrades will allow carriers to better handle the 
increased data traffic demands from the growing number of 
smartphone, laptop, and Netbook users. 







Wireless Switch


• Contains the computing brains and 
performs the task of connecting the 
wireless device to other wireless or 
landline devices. 


• Authenticates the call attempt and routes 
it to the appropriate destination.  


• Monitored 24 hours a day.







Wireless Switch











Registration


• When a wireless device is turned on, it 
periodically “registers” with the wireless 
network.


• This enables the network to deliver voice 
calls or data requests to the mobile device 
faster and more efficiently by knowing 
where within the network the device is 
located. 







Making a Wireless Voice Call


• When the wireless user dials a number and 
presses the “SEND” key, the device sends a radio 
signal to the nearest cell site’s antennas where 
the signal is delivered to the radio equipment at 
the base of the tower via coax cables.  


• The signal is then transmitted to the wireless 
switch via the backhaul transmission facilities. 


• The switch processes the information being sent 
by the wireless device, validates the customer’s 
telephone number and other info, and then 
enables the connection from the wireless caller to 
the destination of the called number.







Receiving a Voice Wireless call


• The wireless switch receives the incoming call and 
then needs to locate the wireless user.


• It does this by accessing a database that has the 
last known general location of the wireless user 
based on the last “registration”.


• Once it has narrowed the search for the wireless 
user, the switch sends out a unique paging signal 
that only the called wireless device can “see”. 


• Once the wireless device recognizes the page and 
automatically responds back to the network, the 
wireless switch enables the communication path 
from the calling number to the wireless device.







Handoffs from Cell Site to Cell Site


• When a wireless caller is traveling by car or train 
and on a call or data session, the wireless 
network and the wireless device constantly 
monitor the quality of the call and compare it to 
how the call may be handled by surrounding cell 
sites. 


• The wireless device and the switch make 
decisions to hand a call to the neighbor cell site if 
the call quality on the serving cell site starts to 
degrade. 


• The determination of call quality and hand off to 
different sites happens automatically and is 
transparent and seamless to the wireless user. 







Data Sessions (Text/Picture/Video 
Messaging, Internet Browsing, etc.)


• The connection of the wireless device to 
the cell site is the same, but the data 
session is routed to a data switch, which is 
the equivalent of the switch for voice calls, 
which then routes the data session to a 
commercial internet server to establish 
and connect the data session request.







Consumer experience is changing - Industry 
forecasts show exponential growth in data 
usage, while voice stabilizes.


• Consumers are increasingly switching to smartphones and emerging devices that require 
ubiquitous access to high speed wireless networks


• Internet traffic already represents the majority of network traffic
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Mobile Broadband
(aka 3G and 4G)


• All major wireless providers in SC are investing and 
upgrading their networks to make them faster


• AT&T – have already upgraded our 3G network and will soon 
upgrade our entire 3G footprint yet again by EOY – 250 million 
pops


• Speed increases of 32-47% in areas where the first upgrade and backhaul in 
place


– HSPA 7.2 (first upgrade) – averaging 2 Mbps (theoretical max is 7.2 Mbps)
– HSPA+ (second upgrade) - will average around 3 Mbps (theoretical max is 21 


Mbps)
• Doing 4G LTE trials in Dallas and Baltimore now


– 5-12 Mbps expected
• Mid-2011 first LTE commercial launches with 70-75 million pops by EOY 2011







Thank you for this opportunity!
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Presentation Outline


• A little about me


• The Public Switch Telephone Network (PSTN)


• Broadband: Past, Present, Future


• What’s Next


• Q&A’s
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John McHugh OPASTCO’s 
Technical Director


• 1965‐1969 USAF Communications Service
• 1969‐1994 Verizon (aka NET&T,NYNEX)
• 1994‐1997 Granite State Telephone
• 1998‐present OPASTCO Technical Director
• Represent OPASTCO at the North American 
Numbering Council (NANC), the National 
Coordination Center for Communications 
(NCC) under the DHS, and the FCC Technical 
Advisory Council (TAC)
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The PSTN Hierarchy


• Class 5 Central Office switches connect to the 
customers


• Class 4 tandem exchanges connect class 5 to 
class 5 switches and to Class 3


• Class 3 tandems connect major population 
centers within a region


• Class 2 tandems connect regions
• Class 1 tandem gateways connect to 
international networks


jtm@opastco.org 4







Typical PSTN Call Flows: Intraswitch, IntraLata, 
InterLata


C O
switch
A


C O
switch   
B


Transport  
connections


A Quick review of How Calls Flow Today Over the PSTN 


Class 5
Class 4 Tandem


Class 5


Local
loop


Local 
loop


Class 3 Tandem


CO
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C Local loop
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Columbia


Atlanta
Class 5


Orangeburg







Central Office Technology Evolution
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#5 Crossbar (5XB) Tandem and Class 5 switch


Mechanical Switch
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Siemens


Nortel Vidar


Digital Switches
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Softswitches were deployed starting in 
the early 2000’s to add broadband 
functionality to existing networks.
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The Evolving Broadband Network


This is NOT what it is
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Internet BackBone


Application servers Other ISP networks


Internet Service 
Provider


Tier Level 
Transporter


Broadband 
Connection


Transport 
connection


Simplified Broadband Network
Modem


Router


Router


Net Flix Data storage Facebook


Customers 
location







POTS and Broadband Customer 
Connectivity


• Traditional Local Loop, copper pair, Tip&Ring


• xDSL a Broadband technology using the same 
copper pair as the POTS service


• FTTx (FTTH, FTTP, FTTN, FTTC)


• Hybrid Solutions i.e. Fiber and Coaxial (HFC) used 
extensively by cable TV providers, 


• Fiber & xDSL such as AT&T’s U‐verse


• Fiber and wireless technologies like smart grids 
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90V 20Hz ring 


Class 5 central office


POTS Service over a typical local Loop


This DC “loop” keeps the phone working during a power failure at the customers 
premise if the device is capable







Broadband capability over existing 
local loops


• xDSL ( IDSL, ADSL, SDSL, VDSL)


• Variations of ADSL and VDSL are available to increase range 
and bandwidth capability.


• Distance from the network electronics is a major factor in 
calculating the bandwidth available to the customer
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Typical Passive Optical Network Design
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Optical Line Terminal (OLT) in 
the Central Office


Optical Network Terminal (ONT) 
at Customer Premise


Fiber connection


Thanks to Occam for use of these picture







Optimal Bandwidth Delivery for 
Common Broadband Technologies


• Powerline (BPL) avg. 2‐3Mbps @1‐3km


• ADSL avg. 6Mbps @ 5+km


• ADSL2+ avg. 20Mbps @ 1.5km


• VDSL avg. 26Mbps @1km


• FTTH avg. 1Gbps per channel per fiber 
20km
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Required Downstream Bandwidth


• E‐mail avg. 400Kbps per


• VoIP (Magic Jack) = 
128Kbps


• IP Video Conference = 
640Kbps symmetrical 
per user


• Video Download (Zillion 
TV) =2600Kbps


• File Transfer= 800Kbps


Microsoft 
recommendations


• Data transfer 448Kbps


• Voice=640Kbps


• Video 
download=2800Kbps


• Video conference= 
5600Kbps per user
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Additional High Bandwidth services 
that affect the upstream as well as the 


downstream
• HD Video Conferencing


• Remote security


• Telemedicine


• E‐Commerce


• Unified messaging


• Video chat: Facebook and 
Skype


• Telecommuting 


• Distance learning


• IPTV


• Holographic Imaging
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Future bandwidth requirements will 
need to be symmetrical 


More applications such as Medical Imaging, 
digital video creation, and work from home 
opportunities are creating the need for more 
symmetrical broadband connectivity
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Challenges facing all rural broadband  
service providers


• Sparsely populated 
areas


• Access to rights of way


• Site location acquisition


• Pole or conduit 
availability


• Commercial Power


• Geographic Challenges


• Ongoing I&M costs


• Emergency Power 
requirements


• Future upgrades as 
bandwidth 
requirements increase
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Don’t Let The Next Slide Shock You







PUBLIC ENUM
IP Originated to PSTN # Using ENUM 
Look Up


SIP Server


ENUM Database
DNS lookup for URI’s


Gateway


Internet
opastco@sip.net


PSTN
Class 5 
LEC CO


Dials
202‐659‐5990


# look up 


URI


SIP Server


Not Found


Opt in


Managed IP network


Class 5
LEC







Summary


• Switch Evolution will be to an all IP network


• The “softswitch” will become an Access 
Gateway Controller


• The need for consumer bandwidth will go 
beyond wireless capabilities and drive FTTH


• Downstream and Upstream rates will be 
symmetrical
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Personal Background
• 1982 BSEE Clemson
• 1988 MBA Clemson
• Licensed PE in 12 


States
• 10 Years in Electric 


Utility Industry (Duke 
Power)


• 18 Years Telecom 
Consulting for 
Independent Providers
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Presentation Overview


• Rural SC Providers 
Have Similar 
Requirements to Their 
Urban Counterparts


• Bandwidth Capabilities 
for Broadband Service


• Changing the Network 
to Meet the Demand 
for Broadband
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Broadband in Rural America
• What is “Broadband”?


– Various Definitions
– What Subscribers Think
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Broadband…What is it?
• 1993 RUS Creates State Telecommunications 


Modernization Plan: 1 Mbps both directions
• Telecom Act of 1996 ...200kbps both directions
• BTOP/BIP Stimulus Bill 


– 768 kbps downstream
– 200 kbps upstream


• National Broadband Plan
– 100 Mbps to 100 million Americans
– 4 Mbps downstream and 1 Mbps upstream (all 


others)
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Broadband in Rural America
• What is “Broadband”?


– Various Definitions
– What Subscribers Think


• What Drives Subscriber 
Demand?
– End Use Devices
– Quality of Life 


(Applications)
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The Proliferation of Internet Addressable Devices
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Broadband in Rural America
• What is “Broadband”?


– Various Definitions
– What Subscribers Think


• What Drives Subscriber 
Demand?
– End Use Devices
– Quality of Life


• How Rural Providers 
Meet the Broadband 
Requirement
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What is a “Softswitch”?
• The Next Generation of 


Switching
• A Distributed Intelligence, 


Software Driven, Multi-
Interface Switching Platform


• Contains a Processor, one 
or more Gateways, and 
multiple Applications 
Servers


• Enables IP-Based switching 
of various content
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Bandwidth Delivery


1 3 5 7 9 11 13 15 17 19


100


1000


45


24


75


D
ow


ns
tre


am
 S


pe
ed


 (m
bp


s)


Distance x1000 Feet


ADSL2+


VDSL2 Bonded ADSL2+


2.4 GPON (32-split)


Ethernet First Mile Active 100Mbps


Ethernet First Mile Active 1Gig


11







Wireless Overview | February 2009
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The Future of the Fiber-Served Network
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Distribution Equipment Examples
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Fiber Access Examples
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Are we Headed to a Wireless World??
• The Bandwidth Difference 


Between Wired & 
Wireless


• Wires Connect the 
Wireless Towers


• The Complimentary Roles 
of Wireless & Wireline
– Wireless Mobility
– Wireline Bandwidth
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Wireless Backhaul Depends upon Wireline


Greater Backhaul BW
Greater data speeds to 
mobiles means greater 
backhaul needs.


IP/Ethernet Based Backhaul
IP transport is more 
efficient due to shared 
bandwidth vs dedicated 
bandwidth.  Multiple users 
with bursty data needs 
requires a shared solution.


1st Generation
AMPS


(voice only)


2nd Generation
TDMA/CDMA


(voice and low
speed data)


3rd Generation
UMTS, 1xEVDO
(voice and high


speed data)


4th Generation
LTE, WiMAX
(voice and


broadband data)


1-2 T1s


2-4 T1s


4-8 T1s
40-80 T1s


3G MSC


IP Based
Bandwidth


Growth
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Summary


• Rural Subscribers Want the Same Services 
as Their Urban Neighbors


• DSL-enabled Copper will Span the Bandwidth 
Gap for a Season


• Subscriber Bandwidth Requirements will 
Continue to Grow


• Fiber Architectures will Evolve
• Fiber to Wireless Towers will be Required
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Questions???


George H. Wyatt, Jr., P.E.
Principal & Vice President
Palmetto Engineering & Consulting
George.wyatt@palmettoeng.com
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Time Warner Cable Proprietary


Agenda


• Overview of Time Warner Cable


• Overview of Time Warner Cable, South Carolina


• Review of Time Warner Cable’s Digital Home Phone Service


• Q & A
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Time Warner Cable Proprietary


Our Mission…


Connect people and businesses with information, 
entertainment, and each other.  


Give customers control in ways that are simple 
and easy.
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Time Warner Cable Proprietary


Company Overview


The country’s second largest cable operator


14.6 million Customer Relationships


12.9 million Video Subscribers


9 million High Speed Data Subscribers


4.2 million Residential Digital Phone Subscribers


295,000 Commercial High‐Speed Data Subscribers


67,000 Commercial Digital Phoned Subscribers


47,000 Employees


Serving customers in 28 States 
– (Alabama, Arizona, California,  Colorado, Hawaii, Idaho, Illinois, Indiana, Kansas, Kentucky, 


Maine, Massachusetts, Michigan, Missouri, Nebraska, New Hampshire, New Jersey, New 
Mexico, New York, North Carolina, Ohio, Pennsylvania, South Carolina, Texas, Virginia, 
Washington, West Virginia, Wisconsin)
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Time Warner Cable Proprietary


TWC Community Initiatives


Connect a Million Minds
– Five‐Year, $100 Million Cash and In‐Kind Commitment to Raise Awareness 
and Boost Student Performance in Science, Technology, Engineering, and 
Math (STEM)


Diversity
– Recognized by Diversity Inc. as one of the Top 50 Companies for Diversity


Ranked No. 23


Women in Cable Telecommunications (WICT) ranks Time Warner Cable second in its list 
for the Best Operators for Women


TWC and the “Green” Environment
– Going Paperless
– Managing a Smarter Fleet
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Time Warner Cable Proprietary


Time Warner Cable 
Columbia / Hilton Head Markets


Columbia/Hilton Head 
Markets
Total Plant Miles:   7,373
Total Passings:    426,328
Total Cities Served:     33


Major Cities
Columbia, SC DMA:
Batesburg                               
Bishopville                
Blythewood       
Chapin                        
Columbia
Eastover
Elgin
Fort Jackson
Irmo
Lexington
Manning
Orangeburg
Pelion
Pinewood
St. Matthews
Saluda
Shaw (AFB)
Sumter


Savannah, 
GA DMA:
Hilton Head                           
Sun City
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Time Warner Cable 
Florence / Myrtle Beach & Summerville Markets


Florence/Myrtle Beach & 
Summerville Markets
Total Plant Miles:   7,027
Total Passings:    374,603
Total Cities Served:     48


Major Cities
Florence/Myrtle Beach DMA:
Conway                                   
Dillon                
Florence                                   
Hartsville
Johnsonville
Lake City
Lake View
Laurinburg, NC
Marion
Mullins
Myrtle Beach
Nichols
Rowland, NC
Surfside Beach North


Charlotte, NC DMA
Cheraw
Fort Mill
Clover


Charleston, SC DMA
Brown’s Ferry
Georgetown
Hemingway
Kingstree
Lane
Sampit
Summerville
Surfside Beach South
(Murrells Inlet/Pawley’s)
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Time Warner Cable Proprietary


Time Warner Cable 
South Carolina


Over 420,000 Customers


1,462 Employees (Full‐Time and Contract) 


23 Facilities across the state


81 Cities Served


14,400 Plant Miles


800,931 Homes Passed
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Time Warner Cable Proprietary


Digital Home Phone 
Unlimited Calling 


• Make unlimited calls anywhere in the U.S., Canada and Puerto Rico for one 
low monthly price ‐ call anyone, anytime, anywhere.


• Easy, no‐hassle installation – Digital Home Phone from Time Warner Cable 
works with existing phones and jacks, so there's no equipment to buy. 


• Get popular and convenient calling features included at no extra cost.


• Plus Digital Cable customers who add Digital Phone can enjoy Caller ID on TV ‐
see who's calling right on your TV screen.


International OnePrice


• With International OnePrice from Time Warner Cable, you get 1,000 minutes 
a month, to call over 100 countries, for just an extra $19.95 a month.
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Time Warner Cable Proprietary


Digital Home Phone
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Q & A





		Telecommunications Network Discussion�Time Warner Cable�� December 2, 2010

		Agenda

		Our Mission…

		Company Overview

		TWC Community Initiatives

		Time Warner Cable �Columbia / Hilton Head Markets

		Time Warner Cable �Florence / Myrtle Beach & Summerville Markets

		Time Warner Cable �South Carolina

		Digital Home Phone 

		Slide Number 10

		Slide Number 11
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South Carolina’s Broadband 
Landscape


presented by


Connect South Carolina
to the


South Carolina Public Service Commission


December 2, 2010
Corey Johns Raquel Noriega


Stakeholder Relations Manager Director of Public Policy
Connect South Carolina Connected Nation
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• Overview of Connect South Carolina’s Accomplishments to Date 


• Demo of the Online Interactive Map - South Carolina BroadbandStat


• South Carolina’s Statewide Broadband Inventory - 2010 


• Broadband & Technology Adoption Across South Carolina - 2010


• Connect South Carolina’s Next Steps & Important Future Dates


• Q & A


Agenda Outline
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Connect South Carolina has:
• Built South Carolina’s first interactive statewide broadband inventory (beta)


• Integrated multiple data layers into BroadbandStat interactive mapping tool:


- High-speed internet availability layer by platform type
- Unserved household density layer
- Community Anchor Institution layer


• Updated static and interactive maps available at: www.connectsc.org


• Verified data for nineteen (19) eligible South Carolina providers (39.6%)


• Generated over 76 million positive media impressions for the initiative


• Studied the Adoption Gap in South Carolina:
- Produced Residential Technology Assessment: Complete results 


available at: www.connectsc.org
- Conducted Business Technology Assessment (coming soon)


Progress to Date



http://www.connectsc.org/

http://www.connectsc.org/
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South Carolina BroadbandStat


Online Interactive Map


www.connectsc.org



http://www.connectsc.org/
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South Carolina’s Statewide 
Broadband Inventory - 2010 


www.connectsc.org
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Broadband Inventory in South Carolina 
By Speed Tier - Fixed Platforms


Source: Connect South Carolina, October 2010.


Download Speed 
Tier


Unserved 
Households


(‘000s)


Served 
Households


(‘000s)


Percent 
Households 


Served


At Least 768 Kbps 81 1,452 94.70%


At Least 1.5 Mbps 82 1,451 94.66%


At Least 3 Mbps 95 1,438 93.80%


At Least 6 Mbps 169 1,364 88.96%


At Least 10 Mbps 299 1,235 80.54%


At Least 25 Mbps 1,324 210 13.70%


At Least 50 Mbps 1,324 209 13.66%


At Least 100 Mbps 1,534 - 0%


At Least 1 Gbps 1,534 - 0%
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Broadband Inventory by Platform
(At Least 768 Kbps Download Speeds) 


Source: Connect South Carolina, October 2010.


Platform


Served 
Households


(‘000s)


Percent 
Households 


Served
Number of 
Providers


Cable 1,213 79.08% 21


DSL 1,355 88.34% 27


Fiber 21 1.37% 12


Fixed Wireless 97 6.34% 6


Mobile 1,516 98.81% 9


All Platform Except 
Mobile 1,453 94.70% 66
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Broadband Availability
3 Mbps Download Speeds


*Percentage of households served by terrestrial, non-mobile service with speeds of at least 3 Mbps download 
and 200 Kbps upload
Source:  Connect South Carolina, Oct. 2010.


98.01% - 100%


Broadband Availability*


85.00% - 90%
Less than 85%


90.01% - 93%
93.01% - 96%
96.01% - 98%


93.80% Households Served Statewide
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Broadband Availability
768 Kbps Download Speeds


*Percentage of households served by terrestrial, non-mobile service with speeds of at least 768 Kbps download 
and 200 Kbps upload
Source:  Connect South Carolina, Oct. 2010.


98.01% - 100%


Broadband Availability*


85.00% - 90%
Less than 85%


90.01% - 93%
93.01% - 96%
96.01% - 98%


94.70% Households Served Statewide
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Broadband Inventory - Rural and All Household


At Least 768 Kbps 
Download/200 Kbps 


Upload


Total Households
(‘000s)


Unserved 
Households


(‘000s)


Percent 
Households Served


Rural Households 1,079 77 92.83%


All Households 1,534 81 94.70%


95.2% of all unserved households 
across South Carolina are in rural 


areas


Rural/Urban Divide Across South Carolina


Source: Connect South Carolina, October 2010.
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Download Speeds


Household Density Across 
Census Blocks with 


Households


Below 768 Kbps - "Unserved" 10.5


Between 768-3000 Kbps -
"Underserved" 18.5


At Least 3 Mbps - “Served” 89.13


Source: Connect South Carolina, October 2010.


Rural/Urban Divide Across South Carolina


Statewide average household density is 50.94 households per square mile
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Rural/Rural Divide
Broadband Availability


(3 Mbps Download Speeds)


*Percentage of households served by terrestrial, non-mobile service with speeds of at least 3 Mbps download 
and 200 Kbps upload
Source:  Connect South Carolina, Oct. 2010.


98.01% - 100%


Broadband Availability*


85.00% - 90%
Less than 85%


90.01% - 93%
93.01% - 96%
96.01% - 98%


Rural County
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Broadband Across 
Community Anchor Institutions


• Location and broadband connectivity data across 2500 
South Carolina Community Anchor Institutions including:


– K-12 schools


– Libraries


– Healthcare


– Public Safety


– Higher Education


– Government


– Non-Government
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Broadband & Technology Adoption 
Across South Carolina - 2010
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Do not use the 
Internet 


16%
Don't know if 
home Internet 


service is dial-up 
or broadband


3%


Use broadband 
from home


62%


Use dial-up from 
home


9%


Use the Internet 
someplace other 


than home
10%


15


South Carolina Technology


Q: Do you have access to the Internet at home?, 
Q: Do you have access to the Internet from any locations outside of your own 
home?, and
Q: Which of the following describes the type of Internet service you have at 
home?
(n=1,200 SC residents)


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org


Percent of all South Carolina residents


Statewide, 62% of 
South Carolina 


residents 
(approximately 2.1 


million adults) 
subscribe to home 
broadband service.


National surveys 
indicate that 67% of 
adults subscribe to 
home broadband 


service.
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16%
2%


2%


3%


5%


7%


12%


16%


33%


74%


No access, any location


Airports


Community center


Hotels


School


Restaurants


Someone else's home


Library


Work


Home


16


Where South Carolina 
Residents Access the Internet


*Percentages do not add up to 100% because individuals could give multiple responses. 
Q: At what locations do you have access to the Internet?
(n=1,200 SC residents)


Locations where South Carolina residents access the Internet*


Statewide, 84% of 
South Carolina 


residents access the 
Internet from home or 
some other location.


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org
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6%


1%


3%


4%


5%


44%


45%


Don't know/refused


Wireless Card/WiFi 


Satellite broadband


Fiber to the home


Fixed wireless broadband


Cable modem


DSL


17


Q: Which of the following describes the broadband service you have at home? 
(n=720 SC residents with home broadband service)


Percent of all South Carolina broadband subscribers*


Statewide, 62% of all 
South Carolina residents 


subscribe to home 
broadband service.


Types of Broadband Service 
That South Carolina Residents Use


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org


*Percentages do not add up to 100% because individuals could give multiple responses. 
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Barriers to 
Broadband Adoption


*Percentages do not add up to 100% because individuals could give multiple responses.
Q: Why don't you subscribe to broadband Internet service?
(n=480 SC residents who do not have home broadband service)


Percent of South Carolina residents with no home broadband service


42%


35%


26%


14%


12%


7%


1%


1%


I don't need broadband/the Internet,
or I don't know why I don't subscribe


I don't own a computer


Broadband is too expensive


I access broadband someplace else


Broadband is not available in my area


Concerns about fraud or identity theft


Available broadband service is not fast enough


I don't know enough about broadband


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org
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79%


50%
58%


53%


71% 68% 67%


46%


62%


31%
36% 34%


43% 46%


Statewide Adults with
disabilities


Age 65
or older


Low-income
households*


Low-income*
households
with children


Minority Rural residents


Computer ownership Broadband adoption


*Low-income=annual household income less than $25,000


Technology Adoption 
by Demographic


Q: Does your household have a computer? and
Q: Which of the following describes the type of Internet service you have at home? 
(n=1,200 SC residents)


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org
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79%


44%


63%
76%


84%
96% 98%


62%


30%
39%


53%
63%


82%
89%


Statewide Less than
$15,000


$15,000 to
$24,999


$25,000 to
$34,999


$35,000 to
$49,999


$50,000 to
$74,999


$75,000
or more


Computer ownership Broadband adoption
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Annual household income


Q: Does your household have a computer? and
Q: Which of the following describes the type of Internet service you have at home? 
(n=1,200 SC residents)


Technology Adoption
by Income


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org
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79% 85%
68% 71%


62%
70%


42%


62%


Statewide Caucasian Black Other


Computer ownership Broadband adoption
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Respondent’s race/ethnicity


Q: Does your household have a computer? and
Q: Which of the following describes the type of Internet service you have at home? 
(n=1,200 SC residents)


Technology Adoption
by Race


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org
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79% 84% 83%
67%62%


71%
61%


46%


Statewide Urban Suburban Rural


Computer ownership Broadband adoption
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Q: Does your household have a computer? and
Q: Which of the following describes the type of Internet service you have at home? 
(n=1,200 SC residents)


Technology Adoption
by Urban-Rural Classification


Respondent’s county of residence


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org
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79%
89%


61%
69%


50%


81%


62%
74%


43% 45%
31%


70%


Statewide Employed
(full- or part-time)


Unemployed Retired Adults with
disabilities


Other


Computer ownership Broadband adoption
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Technology Adoption
by Employment Status


Source: 2010 Connect South Carolina®


Residential Technology Assessment
www.connectsc.org


Q: Does your household have a computer? and
Q: Which of the following describes the type of Internet service you have at home? 
(n=1,200 SC residents)
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Connect South Carolina
2010 Residential Technology 


Assessment


Full Results Available:
www.connectsc.org



http://www.connectsc.org/
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Connect South Carolina will:
• Release the South Carolina Business Technology Assessment 


• Produce a South Carolina Broadband Market Analysis & Recommendations 
for Broadband Expansion


• Conduct Local Research into Broadband and Technology Adoption and 
Usage


• Launch Regional Technology Planning Teams to Promote Broadband 
Development, Adoption and Usage


• Continue to Update Broadband Provider Data Through 2014 (6 month 
intervals):


- Spring 2011 Data Submission Deadline:  February 18, 2011
- Spring 2011 Provider Approval Deadline:  March 1, 2011


The Road Ahead 
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Thank You!!


Raquel Noriega Corey Johns
Director of Public Policy Stakeholder Relations Manager
Connected Nation Connect South Carolina
rnoriega@connectednation.org cjohns@connectednation.org



mailto:rnoriega@connectednation.org

mailto:cjohns@connectednation.org
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Comtrend 5813 WAP
Wireless Access Point
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Migration to IP/Ethernet
The prevalence of new Ethernet delivered 
services requires increased investment in 
new packet networks. Customers demand the 


continued support of non-Ethernet services 


such as TDM voice and data which raises a 


concern regarding the cost impact of 


supporting two networks — one IP and one 


TDM-based. With the ADTRAN® MX408e 


Pseudowire Gateway, Ethernet service delivery 


is consolidated onto a single multi-service 


network supporting the delivery of cost- 


effective broadband service and legacy service 


revenue streams. ADTRAN’s pseudowire 


solution reduces operational costs by retiring 


expensive TDM leased lines.


Pseudowire Gateway
MX408e 
Low-profile, High-density PWE3 Solution


Evolution to IP Backhaul
Service Providers are constantly looking for 


ways to drive down the operating costs of 


delivering both new broadband and legacy 


voice services.  As Triple Play, 1xEV-DO, PON, 


HSPA, and IP Multimedia Subsystems (IMS), 


drive the transformation of both the access 


and core networks to IP, the backhaul network 


that resides between must keep pace.  Since it 


is difficult to scale TDM backhaul as band-


width needs grow, long-term profitability is 


not viable with TDM-based backhaul.


Pseudowire Extends the Value 
of Ethernet Access
ADTRAN Pseudowire Ethernet solutions 


enable the consolidation of service delivery 


onto a single network. Operational costs can 


be significantly reduced by retiring expensive 


TDM leased lines and consolidating broad-


band and TDM voice services onto a single 


Ethernet network.  In many cases, ADTRAN 


Pseudowire solutions can offer a six month 


Return On Investment (ROI).


Product Features
■	 High capacity delivering up 


to eight T1 or E1 circuits over 
packet-switched networks


■	 Increased service support via 
fractional T1/E1 delivery


■	 Flexible implementation due 
to standards-based Circuit 
Emulation Services delivering 
both SAToP and CESoPSN for 
bandwidth efficiency and appli-
cation flexibility respectively.


■	 Carrier-grade TDM delivery 
over best-effort packet 
networks provided by adaptive 
timing recovery 


■	 TDM voice quality preserved 
through automatic jitter buffer 
management and support for 
BITS clock input


■	 Prioritizes voice traffic through 
VLAN tagging and priority 
labeling


■	 Supports remote management 
through an intuitive CLI inter-
face, ADTRAN Total Access 
EMS, or SNMP


■	 Configurable Pseudowire 
payload length for tuning of 
bandwidth and latency


■	 Industry leading ten-year 
warranty







Specifications subject to change without notice. ADTRAN and Total Access are 
registered trademarks of ADTRAN, Inc. All registered trademarks and trade-
marks mentioned in this publication are the property of their respective owners.


Product Specifications
Customer Access Interfaces 
   ■ T1 Interfaces


	 • Interface type: DSX-1
	 • Connectors: 8x RJ-48
	 • Line build out: 0 to 655 feet
	 • Line rate: 1.544 Mbps
	 • Line code: AMI, B8ZS
	 • Framing: ESF, D4, Unframed
■ T1/E1 Interfaces
	 • Connectors: 8xRJ-48 (120 Ω Balanced)
	 • Line rate: 2.048 Mbps
	 • Line code: HDB3 or AMI
	 • Framing: CAS, CCS, Unframed
	 • Compliance: ITU G.703, G.704
■ 10/100Base-T Ethernet Interfaces
	 • Interface type: 10/100BaseT
	 • Connectors: 4x RJ-45
	 • Compliance: IEEE 802.3, 802.1D, 802.1Q


Network Uplink Interfaces 
   ■ 10/100Base-T Ethernet Interface


	 • Interface type: 10/100BaseT
	 • Connector: Single RJ-45
	 • Compliance: IEEE 802.3, 802.1D, 802.1Q
■ Gigabit Ethernet Interface
	 • Interface type: 1000Base-X
	 • Connector: Single SFP
	 • Compliance: IEEE 802.3, 802.1D, 802.1Q


T1/E1-based Pseudowire 
   ■ T1/E1 Interfaces


	 • Structure-agnostic: IETF RFC 4553 Structure-	
   Agnostic Time division multiplexing over Packet 	
   (SAToP) 


	 • Structure-aware: IETF draft- Vainshtein circuit 	
   emulation services over packet-switched network 	
   (CESoPSN) pseudowire support


	 • Jitter Buffer: Programmable up to 100 milliseconds
	 • Automatic Jitter Buffer Adjustment: Optimizes jitter 	


   buffer settings based on observed packet jitter in 	
   delivery network


QoS Management
	 • Layer 2 Marking: 802.1Q VLAN tagging per	


   emulated T1
	 • Compliance: IEEE 802.1D, 802.1Q
	 • Maximum simultaneous VLANs: 256
	 • Class of Service: 4 Priority Levels
	 • Diffserv code point marking


Pseudowire Gateway
MX408e
Low-profile, High-density PWE3 Solution


Mechanical 
   ■ Dimensions


	 • 1.7H  x  7.7D  x  17.1W  (in.)
   •  44H  x  196D  x  435W  (mm)


   ■ Weight
   •  8 lbs.  (3.6 kg)


Alarms
	 • External alarm contacts for critical, major and	


   minor alarms
	 • Normally open and normally closed pinouts
	 • 4 Auxiliary Input pins


Electrical
	 • Power: ±24 VDC or -48 VDC, 20 Watts	


Regulatory Standards
	 • NEBS Level 3
	 • UL 60950 and ETL
	 • IEC/EN 60950 RoHS compliance


Management 
   ■ VT100 Interface


	 • EIA-232 compatible, female DB-9 connector
	 • Embedded CLI access


Remote Management 
   ■ Management VLAN


	 • Telnet access of up to 6 simultaneous users
■ SNMP
	 • Supported MIBs: RFC1213, RFC2863, RFC3635,	


   RFC4188, RFC4363, ADTRAN Enterprise MIB


Environment 
	 • Operating Temperature: -40°C to 65 °C 
	 • Storage Temperature: -40°C to 85 °C 
	 • Relative Humidity: GR-63-CORE


Ordering Information
Equipment	 Part #


MX408e (T1/E1)	 1189608L1
MX408e (T1/E1, RoHS)	 1189608G1
AC Power Supply	 1175043L3


ADTRAN, Inc.
901 Explorer Boulevard


Huntsville, AL  35806


P.O. Box 140000
Huntsville, AL 35814-4000


256 963 8000 voice
256 963 8030 fax


General Information
800 9ADTRAN


info@adtran.com
www.adtran.com 


Pre-Sales 
Technical Support


888 5ADTRAN 
support@adtran.com


www.adtran.com/support


Where to Buy
800 827 0807


www.adtran.com/where2buy


Post-Sales 
Technical Support


800 726 8663
support@adtran.com


www.adtran.com/support


Regional Offices
Dallas, TX


972 830 9070
Denver, CO


303 471 9150
Kansas City, KS


800 471 8649
Newark, NJ
800 471 8656


Ontario, Canada
416 290 0585


Quebec, Canada
877 923 8726


San Antonio, TX
888 223 7671


International Inquiries
+1 256 963 8716 voice


+1 256 963 6300 fax
international@adtran.com


www.adtran.com/international


61189608L1-8D March 2008
Copyright © 2008 ADTRAN, Inc. 


All rights reserved. Printed in the U.S.A.


ADTRAN is an ISO 9001, ISO 14001 
and a TL 9000 certified supplier.





