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Data Processing: Collection, Reception, L oading, Validation

This document presents a description of the progesd by the New Jersey Office of Information Textbgy (OIT) and
Telcordia Technologies to collect, receive, loaglidate and verify broadband availability and usdgta submitted to us by
wireless and wireline service providers, CAls, atlier sources and organizations for the State of Magsey. Individual
provider data reports attached hereto provide ldedaieach provider's submission and explain havablicies presented in
this document were applied to the data. The CAlreary report, also attached, provides details orCthkdata processing.
This report also describes some of the complexétieschallenges we have encountered to date iptbjsct.

1 Structure of this Report
This methodology report consists of the following

0 Section 2 summarizes our outreach efforts to cotlata
» This section also describes some of the challeimggstermining what service providers are in antaju
scope for this work and our approach to serviceiges categorization, in addition to summarizing ou
efforts to engage CAI constituencies
o0 Section 3 provides an overview of our process fawi8e Provider Data Reception
0 Section 4 provides an overview of our process fawige Provider Data Loading
0 Section 5 provides an overview of our process fataD/alidation
e This section includes a table of business ruleshawdthey were implemented.
0 Section 6 provides additional details on two isqeésted to Geometry
o Appendix A: NJ Provider Data Reports
» This appendix concatenates 36 files in MicrosoftrtMormat, one file for each provider whose dats wa
included in the submission. Each report providearative describing the steps involved in coifegt
verifying, loading, and validating the provider a@aincluding a log of the interactions with the yider.
o Appendix B: CAIl Processing Report
e This is a summary of the details of the CAI progeg$or this submission.

2 Data Outreach

2.1 Provider Data Outreach

Telcordia and OIT have conducted further outreachsummer to identify additional potential resedlas well as providers
not previously participating. We have used welidess and email and telephone contact to investitpat status of these
organizations with respect to the NOFA definitiamsl the goals of this project. OIT will negoéi?NDAs with those
providers who request them. Providers are givetractions on data requirements, including howutonsit via our custom-
designed Web site found laitp://connectingnj.state.nj.us/

Most providers were willing to participate, althdugeveral have expressed concerns about the buséléres data collection
process. One provider — Hotwire Communicationsevipusly declined to devote any effort to submdtdata. The large
national providers clearly have processes in plaaollect and submit data, while the small localviders require greater
assistance. Telcordia offers assistance wherehp@sallowing providers to submit whatever dateytthave available in any
convenient format. This increases the complexitthefdata collection and processing operationsebables greater
coverage of providers. As examples, some smalleliweé providers simply submitted a list of addesswhere they offer
service and some small cable operators submiteeddmes of the municipalities they cover.

o In this round we have submitted availability datani 35 facilities-based providers plus one resgifeluding five
organizations that are new to our program this doi@learwire, Level 2, NetCarrier Telecom, and NataBilling
Systems are new providers and New Edge Network€&dbhlink Business is a new reseller). We alsatinoed to
include the three satellite providers whose datdinsesubmitted in April (i.e., Hughes, StarbanlaVildblue).
Our initial company list at the onset of this paijeame from FCC aggregate Form-477 data that eetve under
the Form-477 sharing arrangement. We have beeegubntly working to expand this list by screerottter
potential providers and resellers. In addition \ageéhbeen tracking the evolution of the provider oamity over



NJ September 2011 Submission / Page 3

time — this includes mergers and acquisitions anwggnizations as well as organizations that explaeid region
of operation and go in or out of business.

o0 There are numerous web-based sources and aggeti@bprovide information on potential broadbaedise
providers and resellers. As just one example, tloa@and Internet Directoriattp://broadband.theispguide.con/
is a consumer website that lists broadband offerargl plans. Other examples argw.dslone.net/n)j
www.globalspec.comwww.broadbandinfo.corretc. We periodically review these sources tatifie organizations
that may be relevant for this program.

o0 The broadband industry is dynamic with mergersaoglisitions taking place regularly. We track the
consolidation of entities, among other reasonsabse the availability data may not reflect theeargrganization
for some time after the closure of the transactiSBonme of the transactions we are currently tragkiclude:
PaeTec acquisition of Cavalier; CenturyLink acdiosis of Qwest and Savvis; MegaPath acquisitionSamfad and
Speakeasy; Earthlink acquisition of One Communicesi Appia Services acquisition of Voxitas; etc.

o On the reseller front, there is a wide range oitiestthat fit rather differently into this programanging from
resellers like New Edge Networks whose data isuthed! in this submission to MetTel who does not tadin
engineering data about customer service technadogi¢e would also like to note that Global Crossias very
responsive to our outreach. As a facilities-bgsedider who does not meet the 7-10 service promisiindow,
however, they do not meet the NOFA definition.

2.2 Service Provider Classification
We have classified Service Providers into the frategories as follows:

Type 1 = Broadband
These are broadband providers that meet the NOFiAititen of a facilities-based provider with a 7-%@rvice provision
time frame.

Type 2 = Reseller
These are broadband providers who do not meet @eANdefinition of a facilities-based provider besauhey resell
facilities that belong to another service provider.

Type 3= Other

These are broadband providers who are known rioe @wf Type 1 or Type 2. Typically this is eitherchuse they cannot
meet the 7-10 day service provision time frameeamahise their service architecture is complex anéither facilities-based
nor a reseller.

Typed = N/A
We are not currently using Type 4.

Since it is only Type 1 providers who are squanelgcope for this program, these are the only émeshom we have
ensured that the NDA, provider_ind and submit_ioldimns in the service_provider_info spreadsheetamepleted. Our
rationale for this is the following -- we would netint to categorize a non-Type-1 organization a# het provide data” or
“non-responsive” under provider_ind, as this mayesy pejorative.

In our ongoing efforts to reach out to the full eébroadband service providers in New Jersey, wekwo identify potential
providers and screen them to determine if theypasgiding or reselling broadband services in tlaest We maintain a
commented list of those organizations that we litermined not to be New Jersey broadband proviterssellers and of
those organizations that remain under investigat®ome of these organizations are no longer abtigiess concerns;
some are no longer independent organizations,due heen acquired by other entities; some offeesell broadband
service in other locations but not in New Jerseyne are companies that provide engineering or d¢mg$support around
broadband, but do not provide or resell service; some are firms for which further interaction eeded to definitely
determine their situation. Service Providers

During the summer we initiated additional outretzlry and identify potential broadband serviceviders or resellers and
then determine their categorization. The impetugHis effort was the program’s expansion of fomusclude resellers and
the additional service provider types. Our effoetsulted in the categorization of twenty-nine #ddal organizations:
» Four additional Type 1 service providers whose @abacluded in this submission: Clearwire, Le8eNetCarrier
Telecom, Network Billing Systems.



NJ September 2011 Submission / Page 4

* One additional Type 2 service provider whose datadluded in this submission: New Edge Networia d
Earthink Business.

» Two additional Type 3 service providers: airBarmh@nunications (fixed wireless provider with service
Philadelphia; they have one location in New Jefsay which they cannot serve additional customans) Global
Crossing (cannot typically meet the 7-10 day serpimvisioning time frame).

» Sixteen organizations for which we are still in grecess of determining their status and role énitldustry.

e Six organizations that are neither broadband semioviders nor resellers; these firms are summediiiz the table

below.
Name of Company URL Explanation
American Telephone americantelephoneinc.com Equipment provider
Company LLC
DatNet Communications See under lightower.com Acquired in 2007 by Lightow
Group, Inc.
Hickory Tech hickorytech.com Not currently offering service ieWM Jersey
Corporation
Towerstream, Inc. towerstream.com Not currentlgoiffy service in New Jersey.
World Discount mywdt.com Provides discount calling cards.
Communications Co.
Yipes Holdings, Inc. Redirects to Reliance Yipes was acquired in 2007 by Reliance.
Globecom

2.3 CAIl Data Qutreach

Telcordia and OIT used a variety of means to colBmmmunity Anchor institution data. We collecrederence data with
lists of CAls of various types in the state andos#ected broadband data from individual institnSovia our website and
from aggregated sources. For healthcare institative had previously obtained a reference listospitals from the New
Jersey Hospital Association and we augmented thisinformation parsed from the New Jersey Depantnoé Health and
Senior Services (NJ HSS) which maintains on-lirrds of all licensed health care facilities. Ket2 education we
augmented our broadband records with informatidraeted from NJ applications to the federal e-Raggram. For the e-
Rate program, we obtained public information or\aiv Jersey applications from the USAC websiteer&lare five

funding categories established in the e-Rate prmgpdus a Miscellaneous category. We selectedagifuns that requested
funding for the Internet Access category. The lalde information allowed us to identify these salscas having broadband
access

For each CAl category, the following table providles number of records we obtained from the refesrewource, the
number of broadband access records we obtainethtdlenumber of records we submitted to the NTitl the number of
complete records, with verified address informato broadband access information.

CAI Category Reference Broadband Total Complete Submitted
Records Records Records Records Records
School K-12 (Public) 2603 2598 175
. 796 (Web)
School K-12 (Private) 1260 3518
478 (eRate) 1267 169
(NCES)
Libraries 465
89 472 50 443
(IMLS)
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CAI Category Reference Broadband Total Complete Submitted
Records Records Records Records Records
Medical/Healthcare 1107
5 1107 5 1106
(NJ-DHHS)
Public Safety 343
120 349 104 328
(NJ 911 Comm.)
University 158 39
158 39 147

(NCES IPEDS) | (NJEdge)

Other — State

Government 0 2007 1947 1947

1671
Other — Local 0 54 54 54
Government
Other — Non 0 8 8 8 8
Government
Total 5814

Abbreviationsand Acronyms

911 Comm New Jersey 9-1-1 Commission

IMLS Institute of Museum and Library Services

IPEDS Integrated Postsecondary Education DateByst
NCES National Center for Education Statistics

NJHA New Jersey Hospital Association

NJ-DHHS New Jersey Department of Health and Hun&mi&es

New Jersey has a strong tradition of home rule Bikglmany eastern states, a plethora of small g@ree entities — towns,
townships, boroughs, cities, and other local mpailiies. Among the major challenges we face itecting broadband
CAl data in the state are the dearth of strongedevel organizations that might compel membengrtwvide data (as
opposed to comparatively weaker coordinating bodied the lack of existing broadband data sourbeH=dge’s data on
the higher education institutions to which theyyide service is one of the very few such resountéise state.

NJ OIT executives worked through state-level castatpublic safety, education and libraries, détcgencourage their
constituencies to participate and submit data tjindhe website. While some groups were more respethan others,
many expressed concerns about placing additiondkelns in a time of shrinking budgets and cutbatkécordia also
conducted individual outreach county-by-countyhia state which resulted in some additional broadisatymissions from
county government through the website.

We encountered a few issues with collection, imetgdion and processing of CAl data:

0 Some institutions provide information on multiplenoections to the internet, each with its own tedbgy of
transmission and maximum speeds. These may mxiresparate redundant connections for a largiuitish that
provides critical services or separate facilitiesdifferent classes of users (e.g., staff anchtdle Our policy has
been to submit a single entry for each institutissing the highest available download speed, lisipiblicy may be
a candidate for refinement.

o Satellite institutions such as branch libraries@mpus outreach centers can complicate the CAlngictOur policy
is to attempt to collect data for each separatgmggdic location as a separate CAl.

0 Sometimes multiple government offices are co-lat@teone geographic location; e.g., a large bugdin complex
that may include county government offices, cqgait, and/or other government offices. Here thallemge is not
to incorrectly overstate broadband capability adenstate the need for broadband services.



NJ September 2011 Submission / Page 6

o It remains challenging to convince busy employee3Ads to take the time to provide this data.

o The CAl transfer model requires a street numberfandome CAls this is not readily available agitnons may
use a cross street for directions, a PO box foepapil, etc. We suggest that the NTIA considekingstreet
numberoptional in the transfer model on a going forward basis.

3 Service Provider Data Reception
Telcordia defined a process for handling providsiadipon receipt. The following steps describé thacess:

These steps must be performed upon receipt of geodata. These steps set up the file system atathase for later
processing, including both the initial assessmadtlaad, and protect the confidentiality of theoimhation.

1. Update the provider interaction log spreadshedt thi¢ date of receipt and other metadata.

2. Copy the email or decrypt the uploaded files taviiathal directory on dedicated and secure server.

3. Test that the files can be opened, read, etc. mhisrequire using ESRI ArcCatalog to check a sfilapar file
geodatabase.

4, Send an acknowledgement to the provider of recdipgadable submission, or request re-send as deede

5. Createempty provider data report into the new folderngghe appropriate wireless or wireline template

6. Connect to the PostgreSQL database and instaatetbema fothe provider

7. Import the NTIA transfer model tables to the nelWwesna using ArcCatalog. These are available in the

“ntiamodel” schema.

Add triggers to the newly imported tables. Theggers update columns with the user name andtaagfor

each insert and update.

9. Perform an initial evaluation on the submitted dataluating the completeness of the submissiorttaand
validity and reasonableness of the included valueteract with provider to address any questianissues.

o

4 Service Provider Data Loading

All providers are responding to the mandate to jpl®the different types of data that go into theauss tables in the NTIA
data transfer model. The provider data submissrangin form, format and content and in the easmsws complexity of the
processing and loading tasks.

In general, the most straightforward data to preees shape files submitted by wireless provid@v&eline providers who
submit census block data are a step up in termeraplexity. Some cable providers simply list themcipalities which
they serve. A number of smaller providers pro\address lists corresponding to locations where fineyide service.
These are much more challenging to process as wefirai manipulate the address information andh teo-code the
locations; these operations can be time consumidgsabject to inaccuracies.

The service provider reports attached in Appendgive the full details per provider on all steplsiato extract, transform,
and load the contents of the provider tables inéoNTIA tables. Note that every NTIA table hashéape” column where a
geographic feature such as a point, line (e.gd segment) or area (e.g., census block) must baittel.

Here is a summary of some of our key policies arallenges:

o All non-disclosure agreements executed with pragigeohibit us from disclosing customer addresgdthough
some providers have not executed NDAs, we haveerhtustreat all providers similarly. We have chose
obfuscate the address data by transforming it dsugblocks or street segments. This carrieghtsisk of
overstating coverage, but that seems more appteghan simply dropping the data because it isitegs

0 Speeds associated with address data from somedpreviepresent the price plan chosen by the custdney are
definitely neither the max advertised speed notypial speed. Our decision was to keep the maxirapeeds
encountered in the census block and report thehreimaximum advertised fields and to report typasahull. If
customers’ selections in neighboring census blesk® vastly different, we would use the higheseshia a
(subjectively defined) area as the maximum adwedtspeed.

0 Maximum advertised speed, combined with the 7-Zilability requirement, results in vagaries in npietation.
In particular, the concept of advertised speedeb suited for providers who offer services to exted areas, such
as large telephone and cable television compatis@pplication is less clear for smaller provalaho offer
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service to defined set of specific addresses. Tdiyer services to those specific addressescanftl offer the
same service to a new tenant within the time lirhitsome cases, they could increase the speethlitt time
period as well. They could not easily deliver gggto any neighboring location with a two-weekipdr We have
operationalized the notion of maximum advertisegespby determining the maximum speed a provideldowiter
on the facilities they have in place at customeatmns, then reporting that speed for census bloclstreet
segments.

After initial poor results in geo-coding the custmaddress lists provided by some cable providés lwad no geo-
spatial capabilities, we identified an alternatprapch that leveraged the franchise-nature of daldeision service
in the state. We asked those cable TV providesetal us the list of municipalities that they acerised to serve.
We build the submission by locating the municigadibapes and using those shapes to find all cdrlsciss
contained within them. For large census bloclesyeport all the TigerLine street segments thatargained
within those blocks.

For middle mile data, the exact definition of a gection point remains open to interpretation amplires further
development. We are not completely sure thatraNigers interpret middle mile in the same fashaod do not
have a clear enough picture ourselves to provigecgpiate guidance or validation. Despite this,hage
submitted the middle mile information that we reeel.

All but one provider submitted 2010 Census BlogkBg). Xchange was the one provider who submit@@D2
CBs, requiring us to map the coverage to 2010s Tésults in a modest overstatement as we shovahility for

all 2010 CBs for which there is overlap with a 2GDB in their serving territory.

5 Data Validation

Incoming data was subjected to a number of vabidathecks. When incoming data failed a validatibaeck, we first
investigated our process to ensure that we weraadtvertently creating an issue. If the probleaswetermined to be with
the submitted data, we notified the provider conedrand recorded the interaction in the providéa dgport as provided in
Appendix A. Where possible, we impute missing daa reported with our April submission, we hatepted to
perform some data validation using the FCC spesiddi@ta, but had limited success due to the spesseaf the coverage of
the speed-test data. Recent FCC speed test ddtaviéng a reduction in the number of measuremertiigh only increases
the sparsity.

We have observed a few issues that arose whengsiogethe current submission:

(0]

o

The alignment of Tiger Lines and 2010 CBs has swnast been problematic, particularly for large CBghen a
2010 CB has a Tiger Line road segment as parsdiatindary, we have found a number of examplesenthere is
misalignment which makes the road segment appdae within a specific CB rather than as a bound#&tgase see
Section 6.1 for an example.

New Jersey placenames can be difficult. We vaidginst data from the following sources: Statdef Jersey
geographic informatiorhftps://njgin.state.nj.us/NJ_NJGINExplorer/DataDvews.jsp), the Federal Government
placename informatiorhftp://geonames.usgs.gov/domestic/download dath.htmd the US Postal Service data
(available for a fee).

A survey of 3100 New Jersey households was conductlovember and December by Rutgers University as
Telcordia’s subcontractor under this program. Hdadders who responded that they were broadband weee
asked who their service provider was and this veaspared against service provider serving area% @the
responses aligned with service provider informatiomthe remaining 63 cases, the survey resposdepbrted
being served by a provider whose coverage areadlidppear to cover that location. Through thesecae have
identified an area for additional investigation efhimay lead to improvements in service providerecage. The
technique, based on geo-spatial analysis of neigidp&Bs is briefly described in Section 6.2.

T-Mobile submitted wireless coverage data that jgled one of the more interesting validation issugsvobile
provided separate information about three diffexemieties of 3GPP-based wireless technology, e&grich
supports broadband data services through mobilesteial wireless service capability; namely: UMTSPA21
(i.e., HSPA) and HSPA42 (i.e., HSPA#+)In order to avoid duplicates — that is, rowd eéflobile data with

! Here are a few more technical detail8ViTS is based upon 3GPP release 99 and is thet@ddsslowest of the three varieties.
HSPA (HSPA21) is 3GPP R6 which supports HSDPA aB®PU for downlink and uplink high-speed packet asand offers
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identical shapes and the same technology and specwdes, differing only in maximum speed, we penfed
spatial joins separately for each of UMTS, HSPAR&d BSPA42. We then submitted one shape for ea®P3G
technology.

0 The End_User_Category for Census Blocks or Roath8ats is an optional field for designating the gapy as
being primarily Residential, Non-Residential, ohé&t (primarily neither Residential nor Non-Residalit Based
on discussions with NJ OIT we have elected nobtomlete this field as OIT does not have a trustgd dource for
this information.

We applied the business rules in the script suggdiethe NTIA and other data-specific validatiofteiathe data were
loaded into the tables. These were applied agekabn both the data supplied by the providersaamthe process we used
for data collections, reception and loading.

The following business rules were applied abovelangnd those in the NTIA script:

We checked uniqueness of the entries in each tabileg the following definitions of uniqueness:

Layer Unique key Notes

Middle Mile frn, latitude, longitude

CAl anchorname, address, transtech

Census Block frn, fullfipsid, transtech

Street Segment frn, tlid, transtech Tlid is an internal column.
Wireless frn,transtech, spectrum, shape

We also performed the following additional validets:

Layer Validation Rules

* Check (dbaname, provname, frn) against our FRNerée table

Middle Mile » Valid census block id within the state of New Jgrse
» Check latitude not between 38.7 and 41.4
» Check longitude not between -75.6 and -73.8
» Shape should not be empty
» All check_submission rules
CAl e Valid zip code

* Check latitude not between 38.7 and 41.4

e Check longitude not between -75.6 and -73.8
e Shape should not be empty

e All check_submission rules

e Check (dbaname, provname, frn) against our FRNerée table
» Valid census block id within the state of New Jgrse

» The area of a census block should be less thasgu&re Mile

»  Shape should not be empty

» All check submission rule

Census Block

e Check (dbaname, provname, frn) against our FRNerée table
e Street segment is present in a census block >z&eqniles

e Shape should not be empty

e All check_submission rule

Street Segment

intermediate speeds. HSPA+ (HSPA42) is 3GPP tR3 tlhe most advanced of the three and suppayts$peed packet access evolution
with peak data rate increases from MIMO and higrder modulation, among other technical advances.
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Wireless

Check (dbaname, provnhame, frn) against our FRNeaée table
Shape should not be empty
All check submission_rule

6 Two Issues in Geometry

6.1 Tiger Lines and 2010 Census Block Misalignment

Here is an example of two 2000 Census Blocks aad'ifjer Line which forms part of the boundary ithasing proper

alignment.

2000 Census Blocks and Lines

0020021002027 (0 0523567

Litchfiald Way [G43747 70y

000021002008 (1 364776

The next page shows an example of the same geomigtr010 Census Blocks and illustrates the ngsetient between

the line and the CB boundary.
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Misaligned line and 2010 CB boundary:

2010 Census Blocks and Lines:

240030021002012 (0.0437 12

Litzhfiald Way (83 2455853

24002002 1002008 (2 7210016,

6.2 Gap Analysis of Neighboring Census Blocks

The analysis of the survey data identified som&aimses where a survey respondent identified tleeirice provider and then
the service provider’s data did not show coveraghat respondent’'s Census Block. Further analgdisated that a
number of these instances occurred in ‘gaps’ detion submitted provider coverage data. One teagefine a simple hole
is that it is a single CB that is not in the stgpedvider coverage area when all neighboring CBsrathe stated coverage
area. Our investigations of these simple holesvedahat some are associated with zero-populatBs-Ce.g., a CB that
comprises a strip of land neighboring a major raagw Other simple holes, however, appear to benaiies in service
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provider data as we find examples of a residef@i| surrounded by other residential CBs, and naralationale to explain
why the initial (middle) CB would not have coveragken all neighboring CBs do have coverage.

The next figure shows a few simple holes in Comdast from Cranbury Township at a fine resolution.
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Our analysis of the simple holes shows that someaomalies that may provide a way to improve tueiacy of provider
data. To pursue such possible improvements, weldeed software that automates the identificatiosiraple holes.
Somewhat to our surprise, when we ran this softwarthe data for this submission, we found ratierable numbers of
holes for some of the providers. For example,desniified almost 250 simple holes for Cablevisimel(ding Lightpath)

and over 1400 for Comcast. The following graphicstrates the simple holes for Comcast.
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Graphic of Simple Holes in Comcast Data:

Given the number of holes, it is apparent that egimg them one-by-one to providers for review it fieasible. However,
the identification of these simple holes opens\anae for implementation of additional automatedfioation of service
provider coverage. Essentially what we are comsigas entering the geospatial locations of thietidn major providers’
on-line service availability systems in a mechatgifashion. This would allow us to conduct an et and automatic
internal consistency check between provider datitlae web-based service availability systems offéng major providers.



