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Eligibility

Public Safety services as defined under Part 30s@ittion 90.523 are eligible to hold a
4.9 GHz license. All state or local governmentaitees (including municipal transit
authorities and municipal utilities qualifying fpublic safety service) are eligible to hold
4.9 GHz licenses. Entities not eligible to holiicanse, but which perform operations in
support of public safety, (such as private critioflastructure industries) can negotiate
sharing agreements with 4.9 GHz public safety bees. The federal government is not
eligible to hold 4.9 GHz licenses but can shareestad local public safety systems.
Sharing of systems must be by written agreememid®at the licensee and the party
sharing the system and all communications by thelimensee must be in support of
public safety, related to the protection of lifealth or property.

Types of Uses
The 4.9 GHz band has been allocated to publicysédebroadband technologies.

Communications must be related to the protectidifegfhealth or property. Examples
of types of uses are:

» Wireless LANS for incident scene management

* Mobile data

* Video security

 VolP
* PDA connectivity
* Hotspots

* T1 line replacement (permanent fixed point-to-poipérations are secondary to
base mobile and temporary fixed operations)



4.9 GHz Band Plan

The following channel center frequencies are peeajtper FCC rules (90.1213), to be
aggregated to channel bandwidths of 5, 10, 150dviBz. The maximum bandwidth of a 4.9
GHz channel is 20 MHz.

Center Frequency Channel Nos. Channel Bandwidth

(MH2z)

4940.5 1 1 MHz
4941.5 2 1 MHz
4942.5 3 1 MHz
4943.5 4 1 MHz
49445 5 1 MHz
4947.5 6 5 MHz
4952.5 7 5 MHz
4957.5 8 5 MHz
4962.5 9 5 MHz
4967.5 10 5 MHz
4972.5 11 5 MHz
4977.5 12 5 MHz
4982.5 13 5 MHz
4985.5 14 1 MHz
4986.5 15 1 MHz
4987.5 16 1 MHz
4988.5 17 1 MHz
4989.5 18 1 MHz

Technical Requirements

Emission Mask
The emission masks for 4.9 GHz are listed in 90.2h(November 2004, the FCC
defined two masks for use in the 4.9 GHz bandD8&C-A mask (identical to the mask
defined in the 802.11 standards) for a low powerads, and the DSRC-C mask, with
better adjacent channel protection, for higher payexices. The low-to-high power
breakpoint varies by channel bandwidth: 20 dBm (@idwatts) for 20 MHz channels,
17 dBm for 10 MHz channels, 14 dBm for 5 MHz chdaraad 7 dBm for 1 MHz
channels. Public Safety users requested the looask for low power devices such that
existing 5 GHz commercial-off-the-shelf (COTS) qmuint could be easily modified to
operate in the 4.9 GHz band, thereby bringing dtvencosts and reducing initial time to
market.

The power limits of stations operating in the 4l923and are outlined in Rule Section
90.1215. Maximum transmitter power increases atingrto the amount of bandwidth
used. High power devices are limited to a peakgvspectral density of 21 dBm within
any 1 MHz of bandwidth as long as they do not eddbe peak transmit power over the



entire channel bandwidth defined in table 90.1215(#ewise, low power devices are
limited to a peak power spectral density of 8 dBithiw any 1 MHz of bandwidth.

The peak transmit power should not exceed:

Channel Bandwidth Low power peak High power peak transmitter powef
transmitter power
(MH2) (dBm)
(dBm)

1 7 20
5 14 27
10 17 30
15 18.8 31.8
20 20 33

All devices can use omni or directional antennagaip to 9 dBi at maximum transmit
power output. Directional antenna gain may ex&d8ai, if both power transmit power
and power spectral density are reduced dB-per-dBidwmount that directional antenna
gain exceeds 9 dBi.

High power devices used for point-to-point or pammultipoint operation (fixed or
temporary) may use transmit antennas with a doeatigain up to 26 dBi at maximum
transmit power output. Directional antenna gairy meceed 26 dBi, if both power
transmit power and power spectral density are redldd-per-dB by the amount that
directional antenna gain exceeds 26 dBi.

Protection of | ncumbent Adjacent and Co-Channel Users

US Navy
The US Navy uses spectrum in the band just bel&vHz to conduct Cooperative

Engagement Capability (CEC) operations in ninening areas located along the East,
West and Gulf Coastthe entire state of Hawaii, plus military resergas in southern
California and New Mexico. Licensees in the loWwalf of the 4.9 GHz band might
receive interference from high power CEC operatiwitin these training areas or,
worst case, as far as 245 miles away from high pawkorne CEC operations within
these training areas. The Navy has the right paed the training areas. The FCC has
not established any specific interference mitigapoocedures between 4.9 GHz and
Navy CEC operations. As the 4.9 GHz band begiretdeployed, licensees and the
FCC may establish approaches to address concesns @BC interference to 4.9 GHz



operations. Appendix C of the Report & Order in Wdcket 00-32 lists the parameters
of the nine CEC stations. Maps of the protectedsin affected states follow:

MAPS OF NAVY CEC TRAINING AREAS

Nawvy CEC
Training Area 1

Nawy CEC
Training Area 9

Training Area 9

Nawy CEC
Training Area 2




Navy CEC
Training Area 3.1

Approximate Training Area

Radio Astronomy
Radio Astronomy operates in the 4990-5000 MHz lamd primary basis and in 4950-
4990 MHz at 14 specific locations on a secondasysha4.9 GHz licensees must protect
those operations as required in Part 2, Table efi'ency Allocations, footnote US311.
Because public safety transmitters will primariby diperating close to the ground, no
interference to radio astronomy observatories ig€igated. The need to protect radio
astronomy is the reason behind the prohibitionemautical use of the 4.9 GHz on a
routine basis. The radio astronomy sites that eigirotected and the coordination
zones are shown on the US map in the Appendictssoflocument.

Primary Uses

Primary uses of the 4.9 GHz band are for hot sjpaiisit-to-multi-point,
base/mobile/portable operations, temporary fixedtpo-point. Communications must
be related to the protection of life, health orgedy. Unattended and continuous
operation is permitted; voice, date and video dpmra are permitted. Operation on-
board aircraft is prohibited; although the FCC wilitertain waivers for such operations
(see section on “Uses Requiring Waiver.”)

Secondary Uses

Permanent fixed point-to-point operations are pteaj but are secondary to the primary
uses of the band. Fixed point-to-point operatamesconsidered permanent if they are



constructed and in place for more than one yeaco®&ary operations must not cause
interference to primary operations and must acicgéptference from primary operations
in the band. Secondary operations must mitigayardaerference caused to primary
operations up to and including ceasing operations.

Uses Requiring Waiver

Operation on-board aircraft — helicopter video dbmks for example — is not generally
permitted in the 4.9 GHz band because of concesntahterference from such
operations to radio astronomy operations. Ageneisking to use the band for airborne
operations can seek a waiver to do so. All waieguests for airborne operations must
include the following information:
» All technical parameters of the proposed airbonperation
» Technical showings, using ‘established criteriatérference threshold levels
contained in ITU-R Recommendation RA. 769-1) denratisng the proposed
operation will not cause interference to any raittonomy operations.
* Demonstrate how the airborne operations will priotgicer 4.9 GHz band
operations.
The FCC will coordinate with the National Telecommuations and Information
Administration (NTIA) before acting on any waiveesjuesting airborne operations.

Licensing

Licenses in the 4.9 GHz band have been availabtesluly 31, 2003. (See Appendix A
for a “How To” Guide on filing 4.9 GHz license apgtions). Primary operations are
licensed on a geographic basis over the applicéda jurisdiction — e.g. city, county,
state, etc. The 4.9 GHz band is a shared bana: #ne no exclusive assignments; all
licensees are granted for all 50 MHz available mwdt coordinate use with other granted
licensees within their jurisdiction. Transmitteen be deployed anywhere within the
licensed area of operation (entity’s legal jurisidic) without any additional licensing
required, except under certain conditions. Indiaidicenses are required if:

» International coordination is required

* An environmental assessment is required underlFaR

* The station would affect the radio quiet zones

Any antenna structure requiring notification to ampproval from the Federal Aviation
Administration (FAA) must be registered with the@C

Secondary, permanent fixed point-to-point operationst license each transmitter site
and provide coordinates, ground elevation, HAATeana height, etc. Six transmitter
sites can be accommodated per Form 601/call sign.

Licenses are granted for a term of 10 years.

Construction Reguirements




There is no construction deadline for primary Isees.

Secondary, permanent fixed point-to-point systemastrbe constructed within 18 months
of license grant.

Regional Planning

The FCC delegated the authority for developing@ Regional Plans to the existing
700 MHz Regional Planning Committees. Howevenghg no requirement for the
Regions to write and file a 4.9 GHz Regional Platnthe FCC. If a Region chooses to
develop a 4.9 GHz Regional Plan, it must be filgithwhe FCC on May 12, 2005.
Required elements of a 4.9 GHz Regional Plan cdoure in Rule Section 90.1211:

» Identification of the document as a plan for shatime 4.9 GHz band in the
Region specified

* Names, business addresses, business telephonersuarizeorganizational
affiliations of the chairperson(s) and all membefrthe Committee

* Summary of the major elements of the Plan

» Explanation of how all eligible entities within tiRegion were given an
opportunity to participate in the planning process

» Explanation of how the Plan was coordinated witfa@eht Regions

» Description of the coordination procedures for betinporary fixed and mobile
operations

Lack of a Regional Plan does not prevent eligiloligies within a Region from filing
license applications and receiving granted authtions in the 4.9 GHz band.

If a Region fails to form a 4.9 GHz Planning Conteetor develop a 4.9 GHz Regional
Plan, the FCC gives licensees the option to establiocal ad hoc planning committee or
appoint a band manager or frequency coordinatassest them in effectively

coordinating the use of the band. The FCC strabsgdicensees must cooperate in the
selection and use of channels to reduce interferand make efficient use of the band.

Effective Date of the New Technical Rules

The new technical rules are effective as of July2D®5.

Filingfor a4.9 GHz License

Frequency coordination is not required at 4.9 (ddzeligible entities can apply for a 4.9
GHz license using the FCC’s on-line applicationeys the Universal Licensing System
(ULS).

Eligible entities interested in obtaining 4.9 Glitzhses can either use the filing guide
provided in Appendix A of this document, or contane of the many FCC licensing
preparation firms for assistance.



APPENDIX A
How to Filefor a4.9 GHz License

Eligibility for a 4.9 GHz license is limited to plib safety entities and communications
on the band must be limited to the protectionfef lnealth or property. Cities, towns,
counties, states, municipal utilities are all ddlgito hold 4.9 GHz licenses.

Each 4.9 GHz license is granted for the entire $fzMvailable in the band and all
primary licensees share the band equally — there@exclusive assignments. Licenses
in the 4.9 GHz band are granted to cover the leeisdegal jurisdiction — e.g. citywide,
countywide, statewide. Each transmitter site mesmde licensednless it affects an
Environmentally Protected Area, is within a Quieng or would require international
coordination. Then the site must be licensed sapigt

If the applicant is licensing a permanéred point-to-point system (which operations
are secondary to other operations in the band), ¢aeh permanent fixed site must be
listed individually on the license application gigicomplete information about the site.

License applications for operations at 4.9 GHZfiéed using the FCC’s Universal
Licensing System (ULS). At any time during thectdenic filing process, if you do
something wrong, or fail to complete a requirettfi@n error message will appear
explaining what was completed incorrectly or whdibimation is missing. The system
will not let you advance to a new screen until¢beent screen is completed
successfully.

Log onto the FCC’s Universal Licensing Systenht#p://wireless.fcc.gov/uls/

* Click on “On-Line Filing.”

« Enter your FCC Registration Number (FRN) and yaassword

» Click ‘Submit’

» A screen will appear that says “My ApplicationsApplication at a Glance

» Click on the “Apply for New License” link on theftdhand side of this page

* A screen will appear that says “License Manager”

* Use the drop-down box to select the radio servace¢PA”

» Click “Continue”

e The Form 601 will appear

* When filling out a Form 601 on-line, certain fieldl not require completion —
these fields appear faint or faded on the screen.

» First item you will need to respond to is “Will ghapplication require a waiver of
the Commissions rules?”

« Select ‘No*

1 If you do not have an FCC Registration Number (FRoU will have to register your Taxpayer
Identification Number (TIN) with the FCC followinttpe on-screen prompts using “CORES”. CORES is
available on-line on the ULS homepage.



« Click ‘No"* to the question ‘Are attachments filed with thigkcation?”

* Next question is: “Interconnected Service?”

* Answer yes or no

* Next field is “Fee Status”

* Governmental entities are exempt from fees

* Click “Next page.”

* On the drop down screen in the field “The licenséaselect ‘Governmental
Entity’

» Complete all the blank fields (name, address, etc.)

* Click “Next Page.”

* Ownership Questions/Qualifications

* Answer each of the questions using the drop-dowe$o0

* Click “Next Page.”

* Type the name of the party authorized to sign piieation in the box

* Click “Next Page”

» The control point section comes up

» Click on *add a control point.” And fill in the ctmol point information, address,
telephone number.

» Click on ‘Save”

* Click on “Next Page.”

* The Eligibility screen will appear. Enter rule 8en 90.1203. Describe your
activity just as always — e.g. applicant is a gowegntal entity, etc.

* Click on “Next Page.”

» The Location Page comes up

» Click on “Add”

* Using 'E4he drop down box on Location DescriptiorcKlon “T — Temporary
Fixed.

» Using the drop down box on Area of operation catieose the area of operation
that corresponds with your legal jurisdiction — Gtywvide, Statewide, or ‘Other”
(for Citywide operations), or kmra around a ceipi@int, or box rectangular”

o A dialogue box will open up after you select the&f Operation. If you
choose:
= “Other” indicate “within the legal jurisdiction of(city)
» “kmra around a set of coordinates,” enter the cioates, city and
state.
= “County”, enter the county
= “State”, enter the state

2 Operation on-board aircraft requires a waivere @t of 4.9 GHz Overview for details.

% If you have requested a waiver, you will needrieveer ‘yes’ to this question because the waivelr tveil
attached to the application.

* Temporary Fixed operations are primary. If yoogarse to operate permanent fixed point-to-point
stations, you must select that option from the dtown menu and each permanent fixed site musstealli
separately on the application. You must providerdimates, ground elevation, antenna height, HA&T,
for each site.



The last two questions on the page are whetheotathe sites would result in an
Environmental Effect or are located within a Quehe. Answer these questions
using the drop down boxes.

Click on “Next Page.”

This is the antenna page, no information is neealeléss you are filing for
permanent fixed point-to-point operations. Click“dlext Page.”

This is the frequency page. You do not need toremtgthing in this section
because the Universal Licensing System automatit@iidl in the frequency range
for 4.9 GHz.

At the bottom of the page, select ‘submit’ to fiee application with the FCC.
The FCC assigns your application a file numbeihst you can track it if
necessary. You should receive a granted licengenatshort period of time.
Some grant literally overnight.



APPENDIX B

T Radio Astronomy Sites
Revised Endnote US311
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APPENDIX C: GEOGRAPHIC AREASWHERE DEPARTMENT OF DEFENSE
COOPERATIVE ENGAGEMENT CAPABILITY (CEC) WILL BE USED FOR
TRAINING INITSHIGH POWER, FULL BANDWIDTH MODE

CEC TRAINING AREA 1

Training Area 1 supports Atlantic Coast Exercisag] extends inland from, seaward
from, and along the low water mark of a portiorired Mid-Atlantic and South-Atlantic
coastline, and includes separate areas in Marydi) and Virginia (VA).

INLAND PORTION: The inland portion of Training Area 1 extendsstveard from the
low water mark of the Atlantic Ocean, and includé®f the area contained within the
boundaries of the following counties and within dtker identified areas in the indicated
state:

Delaware: Sussex County
Maryland: Wicomico, Somerset, and Worcester Cogntie
Virginia: Accomack and Northampton Counties; altloé area east of

the eastern most boundaries of Isle of Wight anaf&mpton
Counties (includes the cities of Suffolk, Portsniput
Chesapeake, Virginia Beach, Norfolk, and others)

North Carolina (NC): Currituck, Camden, Pasquotadrquimans, Tyrell, Dare,
Hyde, Craven, Pamlico, Jones, Carteret, Onslowj&eiNew
Hanover, and Brunswick Counties

Exercises within the above boundaries of the inlaodion of Training Area 1 will
include aircraft operating at altitudes to 30 tremdsfeet (kft), mobile ground based
equipment, and permanent ground based equipmerdtafk and mobile ground based
equipment can be positioned anywhere in the defamed. Permanent ground based
terminals are now located at Wallops Island, VAstii#le, VA; and Dam Neck Fleet
Combat Training Center-Atlantic, VA. Other permanground based terminals will be
added within the above defined area as requirdderG@pecific sites within the above
defined area include, but are not limited to: Ntkfdaval Base, VA; Norfolk Naval Air
Station (NAS), VA, Little Creek Naval Amphibious 8a VA; Oceana NAS, VA;
Marine Corps Bogue Field, NC; and Cherry Point MarCorps Air Station (MCAS),
NC.

Permanent ground based terminals not within theebefined area operate within the
legal boundaries of the Naval Surface Warfare GaitBahlgren, VA; and the Patuxent
River Naval Air Warfare Center, MD. A permanenbgnd based terminal also operates
within a 5 nm radius of Reedville, VA.

SEAWARD PORTION: The seaward portion of Training Area 1 is bouhda the north
by the line that extends eastward from the low watark of the Atlantic Ocean along
38.914055 north decimal degrees of latitude. Thstarn boundary of the seaward
portion of Training Area 1 begins at the intersaetof the low water mark of the Atlantic




Ocean with 38.914055 north decimal degrees otidgit extends generally southward
and southwestward along the low water mark of ttlanic Ocean to the intersection of
the low water mark with 78.660000 west decimal degrof longitude, and then
continues southward along 78.660000 west decingrkegs of longitude. There is no
eastern or southern boundary of the seaward pasfidnaining Area 1. Exercises in the
seaward portion of Training Area 1 will includecaft operating at altitudes to 30 kit
and surface ships. These assets can be positimyaere within the defined area.

CEC TRAINING AREA 2

Training Area 2 supports Gulf Coast exercises.inlimg Area 2 extends inland from,
seaward from, and along the low water mark of digoiof the Florida (FL), Alabama
(AL), and Mississippi (MS) Gulf coastlines, andlunes a separate area near Huntsville,
AL and a separate area encompassing Pinellas Gdeinty

INLAND PORTION: The inland portion of Training Area 2 extendsthward from the
low water mark of the Gulf of Mexico, and includikof the areas contained within the
boundaries of the following counties in the indechstate:

Florida: Bay, Washington, Holmes, Walton, Okalodanta Rosa, and Escambia
Alabama: Baldwin and Mobile
Mississippi:George, Pearl River, Stone, Jacksamrisbn, and Hancock

Exercises within the boundaries of the inland porof Training Area 2 identified above
will include aircraft operating at altitudes to B, mobile ground based equipment, and
permanent ground based equipment. Aircraft andilengbound based equipment can be
positioned anywhere within the area defined abd®ermanent ground based terminals
will be added within the above defined area asirequ Specific sites within the area
identified above include, but are not limited tenBacola NAS, FL; Eglin Air Force Base
(AFB), FL; and Tyndall AFB, FL.

Redstone Arsenal, located in Madison County, Aincduded in Training Area 2.
Mobile and ground based equipment will be locateghdnere within the legal
boundaries of Redstone Arsenal. Aircraft operaitmidpe vicinity of Redstone Arsenal
will maintain emissions at the lower defined povexel and reduced bandwidth.

Pinellas County, FL is included in Training Arealdobile and ground based equipment
will be located anywhere within the legal boundsueé Pinellas County. Permanent
ground based terminals are now located in thee&ergburg, FL metropolitan area.
Aircraft operating above Pinellas County, FL wilamtain emissions at the lower
defined power level and reduced bandwidth.

SEAWARD PORTION: The seaward portion of Training Area 2 is bouhda the east
by the line that extends southward from the lowewatark of the Gulf of Mexico along
85.400000 west decimal degrees of longitude. Trtharn boundary of the seaward
portion of Training Area 2 begins at the intersactof the low water mark of the Gulf of




Mexico with 85.400000 west decimal degrees of lamg, extends generally westward
along the low water mark of the Gulf of Mexico teetintersection of the low water mark
with 89.350000 west decimal degrees of longitutlee seaward portion of Training

Area 2 is bounded on the west by the line thatrelgelue southeast from the intersection
of low water mark of the Gulf of Mexico with 89.3B00 west decimal degrees of
longitude. There is no southern boundary of tlaaveed portion of Training Area 2.
Exercises in the seaward portion of Training AreasilRinclude aircraft operating at
altitudes to 30 kft and surface ships. These sasset be positioned anywhere within the
defined area.

CEC TRAINING AREA 3

Training Area 3 supports Pacific Coast Exercised,extends inland from, seaward
from, and along the low water mark of a portiorired California (CA) mid and southern
Pacific coastline.

INLAND PORTION: The inland portion of Training Area 3 extendsteard from the
low water mark of the Pacific Ocean, and includesfahe land areas contained within
the boundaries of Ventura and Santa Barbara Cauintine state of California.

Exercises within the boundaries of the inland porof Training Area 3 will include
aircraft operating at altitudes to 30 kft, mobitegnd based equipment, and permanent
ground based equipment. Aircraft and mobile grob@sed equipment can be positioned
anywhere within the area identified above. Permageound based terminals will be
added within the area identified above as requi®plecific sites within the identified
area include, but are not limited to, Vandenber@®AEA; Point Magu NAS, CA; and
Naval Surface Warfare Center at Port Hueneme, CA.

SEAWARD PORTION: The seaward portion of Training Area 3 is bouhda the north
by the line that extends westward from the low watark of the Pacific Ocean along
34.960000 north decimal degrees of latitude. Tdsezn boundary of the seaward
portion of Training Area 3 begins at the intersactof the low water mark of the Pacific
Ocean with 34.960000 north decimal degrees olidit extends generally southward
and eastward along the low water mark of the Ra€iiean to the intersection of the low
water mark with 119.000000 west decimal degredsmgjitude, then continues south
along 119.000000 west decimal degrees of longittidere is no southern or western
boundary of the seaward portion of Training AreaEXercises in the seaward portion of
Training Area 3 will include aircraft operatingadtitudes to 30 kft and surface ships.
These assets can be positioned anywhere withiddfieed area.

CEC TRAINING AREA 4

Training Area 4 supports Pacific Coast Exercised,extends inland from, seaward
from, and along the low water mark of a portiorired southern California Pacific
coastline.



INLAND PORTION: The inland portion of Training Area 4 extendsteard from the
low water mark of the Pacific Ocean, and includésfahe land areas contained within
the boundaries of San Diego County in the statéabfornia. Exercises within the
boundaries of the inland portion of Training Arew# include aircraft operating at
altitudes to 30 kft, mobile ground based equipmand, permanent ground based
equipment. Aircraft and mobile ground based eqeipincan be positioned anywhere
within the area identified above. Permanent grdvased terminals will be added within
the area defined above as required. Specific witilxén the area defined above include,
but are not limited to, Camp Pendleton Marine C@ase, CA; Miramar NAS, CA,;
Coronado Naval Amphibious Base, CA; U.S. Naval @tation North Island, CA; and at
the Naval facilities located on the Point Loma, f&ninsula.

SEAWARD PORTION: The seaward portion of Training Area 4 is bouhda the north
by the line that extends westward from the low watark of the Pacific Ocean along
33.450000 north decimal degrees of latitude. Tdsezn boundary of the seaward
portion of Training Area 4 begins at the intersactof the low water mark of the Pacific
Ocean with 33.450000 north decimal degrees ofidgit extends generally southward
and eastward along the low water mark of the Ra€iiean to the intersection of the low
water mark with 32.600000 north decimal degredatdfide. The seaward portion of
Training Area 4 is bounded on the south by the tiva extends westward from the low
water mark of the Pacific Ocean along 32.600006hndecimal degrees of latitude.
There is no western boundary of the seaward podidiraining Area 4. Exercises in the
seaward portion of Training Area 4 will includecaft operating at altitudes to 30 kft
and surface ships. These assets can be positoryadhere within the defined area.

CEC TRAINING AREA 5

Training Area 5 includes all areas within the boaneks of the White Sands Missile
Range, New Mexico and the Fort Bliss Military Resgion, Texas and New Mexico, to
support the Joint Chiefs of Staff Roving Sands Eiser The exercises will include
aircraft flying at altitudes to 30 kft, mobile gnodi based equipment, and permanent
ground based equipment. The assets can be pesitaorywhere within the identified
areas.

CEC TRAINING AREA 6

Training Area 6 includes the China Lake Naval WeepGenter, CA; Fort Irwin Military
Reservation, CA; and Twentynine Palms Marine C&ase, CA. The exercises will
include aircraft flying at altitudes to 30 kft, mtEbground based equipment, and
permanent ground based equipment. The asseteqawshioned anywhere within the
identified areas.

CEC TRAINING AREA 7

Training Area 7 supports Pacific training exercisésaining Area 7 includes all of the
state of Hawaii and the Pacific Ocean waters sadng the islands of Hawaii.



Exercises within the land boundaries of Training®# will include aircraft operating at
altitudes to 30 kft, mobile ground based equipmand, permanent ground based
equipment. Aircraft and mobile ground based eqeipincan be positioned anywhere
within the area. Permanent ground based termvm#llbe added as required. Specific
sites within Training Area 7 include, but are nptited to, the Pacific Missile Range
Facility on the Island of Kauai.

Exercises in the Pacific Ocean waters will inclagteraft operating at altitudes to 30 kft
and surface ships. These assets can be positioyadhere. The waters of the Pacific
Missile Range Facility are included.

CEC TRAINING AREA 8

Training Area 8 supports Atlantic Ocean and Cardob@cean training exercises. The
area includes all of Puerto Rico; St. Thomas, Vilglands; and the ocean waters
surrounding Puerto Rico and The Virgin Islands.

Exercises within the land boundaries of Training@#B include aircraft operating at
altitudes to 30 kft, mobile ground based equipmantl permanent ground based
equipment. Aircraft and mobile ground based egeipincan be positioned anywhere
within the area. A permanent ground based ternénalkcated on St. Thomas, Virgin
Islands. Other permanent ground based termindll®evadded as required. Specific
sites within Area 8 include, but are not limited ttte Armed Forces Weapons Test
Facility and the Navy Reservation, Vieques Island.

Exercises in the Atlantic Ocean and Caribbean Owedars will include aircraft
operating at altitudes to 30 kft and surface shifisese assets can be positioned
anywhere. The waters of the Armed Forces WeapestsHacility are included.

CEC TRAINING AREA 9

Training Area 9 supports Atlantic Coast exercisésining Area 9 extends inland from,
seaward from, and along the low water mark of a@oiof the South Carolina (SC) and
Georgia (GA) Atlantic coastlines, and includes jpasate area in the Jacksonville, FL
metropolitan area.

INLAND PORTION: The inland portion of Training Area 9 extendsstveard from the
low water mark of the Atlantic Ocean, and includ8®f the areas contained within the
boundaries of the following counties and facilitieghe indicated state:

South Carolina: Beaufort and Jasper Counties
Georgia: Chatham, Bryan, Liberty, Long, and Mclht@ounties; Ft. Stewart
U.S. Army Facility



Exercises within the boundaries of the inland porof Training Area 9 will include
aircraft operating at altitudes to 30 kft, mobitegnd based equipment, and permanent
ground based equipment. Aircraft and mobile grob@sed equipment can be positioned
anywhere within the area defined above. Permagrenind based terminals will be
added within the above defined area as requir@ecific sites within the above defined
area include, but are not limited to, Beaufort MCAE; Wright Army Air Field, GA;

and Hunter Army Air Field, GA. All of the area Wih the legal boundaries of Ft.
Stewart U.S. Army Facility, GA is included.

Training Area 9 also includes the Jacksonville,rRétropolitan area. Mobile and ground based
equipment will be located anywhere within the legalindaries of the Jacksonville NAS, FL.
Mobile, ground based, and ship based equipment wlllocated anywhere within the legal
boundaries of the Mayport Naval Station, FL. Aaftroperating in the vicinity of Jacksonville,
FL will maintain emissions at the lower defineddev

SEAWARD PORTION: The seaward portion of Training Area 9 is bouhda the north
by the line that extends eastward from the low watark of the Atlantic Ocean along
32.480000 north decimal degrees of latitude. Thstarn boundary of the seaward
portion of Training Area 9 begins at the intersactof the low water mark of the Atlantic
Ocean with 32.480000 north decimal degrees olidgit extends generally southward
and southwestward along the low water mark of ttlanic Ocean to the intersection of
the low water mark with 31.370000 north decimalrdeg of latitude. The seaward
portion of Training Area 9 is bounded on the sdugtihe line that extends eastward from
the low water mark of the Atlantic Ocean along 3DM00 north decimal degrees of
latitude. There is no eastern boundary of the aedywortion of Training Area 9.
Exercises in the seaward portion of Training AreasilDinclude aircraft operating at
altitudes to 30 kft and surface ships. These sasset be positioned anywhere within the
defined area.
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APPENDI X D: 4.9 GHz Channel Planning

4.9 GHz Band Plan

The following channel center frequencies are peeajtper FCC rules (90.1213),
to be aggregated to channel bandwidths of 5, 1001180 MHz. The maximum
bandwidth of a 4.9 GHz channel is 20 MHz.

TableC1
Center Frequency Channel Nos. Channel Bandwidth

(MH2z)

4940.5 1 1 MHz
4941.5 2 1 MHz
4942.5 3 1 MHz
4943.5 4 1 MHz
4944.5 5 1 MHz
4947.5 6 5 MHz
4952.5 7 5 MHz
4957.5 8 5 MHz
4962.5 9 5 MHz
4967.5 10 5 MHz
4972.5 11 5 MHz
4977.5 12 5 MHz
4982.5 13 5 MHz
4985.5 14 1 MHz
4986.5 15 1 MHz
4987.5 16 1 MHz
4988.5 17 1 MHz
4989.5 18 1 MHz

There are 18 defined channel blocks that can beeggted, up to 20 MHz of bandwidth.
If you only define channels that are aggregateb@CC defined channel blocks, using
5 MHz as basic block size for larger channels, tester frequencies are every 2.5 MHz.
This allows 10 possible 5 MHz bandwidth channelgp8sible 10 MHz bandwidth
channels, 8 possible 15 MHz bandwidth channels,7gmalssible 20 MHz bandwidth
channels. There are also the original ten 1 MHmaokls, that can also be aggregated.

The Table C2 below was submitted to TIA Working G@.8, which is considering 4.9
GHz Broadband requirements and standards. Faerefe, an “Operating Channel
Number” was defined every 0.5 MHz relative to 4®40IHz for possible channel center
frequencies. Operating Channel Number = n x 04940.0 MHz. Basically, the
Operating Channel Number (center frequency) anapleeating bandwidth is needed to
define a channel. Figure 1 below the table shavesheer way of visualizing the same
information.



Table C2: Band Plan Proposed to TIA WG 8.8

[Reguiaiory | Band | Operating Channel Center Fraquencles [MHZ)
Domaln iGHz) | channst
Humbars
1 MHz 5 MHz 10 MHz 15 MHz 20 MHz
cnannel | channel | channel | channel | Channa
spacing | Spacing | spacing | Spscing | Spacing |
Unitsd 4 34- 1 4340 5
Statas 4389 3 A541.5
5 mazs | asans
T 4343 5
] 4342 5
o e ]
15 4347 5 4347 .5
20 43500 4350.0
25 4352 5 43525
S0 43550 43550
35 43575 49575
Al 43600 43E0.0
A5 4362 5 43E2.5
Sl 43E5.0 43ES5.0
=13 4IET 5 — 4IET.S
&0 4370.0 4370.0
[ 4372 5 43725
T 43750 4375.0
e == ==
T3 43775 43775
&0 43800 4380.0
BS 4382 5 43825
ai 49850
a1 4385 5
EE: 4385 5
E 4387 .5 48T 5
=1 4388 5
a3 43835

Figure 1: Possible Aggregated Channel Plan
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Need for Planning and Coordination

This creates many possible overlapping channeksteltould be a multitude of
independent user groups. Channel usage will beardoted between most devices
(monitor before transmit).

Channel bandwidth requirements are dependent upmy tocal variables: the number
of users/groups, geographic coverage requiremeats,thru-put, reliability, operation on
shared networks vs independent networks, technpkigy

Some mobile devices will be worn on the body; ofegaat very low power levels and at
very low channel usage. Fixed devices, like Acégsiats and secondary point-to-
point/backhaul links, will operate at much highewer levels and at much higher
channel occupancy rates.

There can be many combinations of channel bandwjidémter frequencies, power
levels, and technologies, operating in fixed or il@olmodes, placed in close proximity to
each other. Channels can be aggregated and/ont@perdifferent center frequencies,
channels of different bandwidths, and/or on différeenter frequencies, can overlap.

Assuming you want to maximize available thru-pud amnimize contention (potential
interference) for channels among multiple independsers, some sort of band structure
or channel assignment plan or geographic separatit@nia should be considered for co-
channel (or overlapping channel) re-use and adjademnnel separation, at least for fixed
installations (access points, pt2pt links, backbhaGoverage and re-use distances in this
band are relatively short, measured in hundredsetérs or a few kilometers.

Planning could be as simple as assigning certanroéls to uncoordinated itinerant
operations (accept variable coverage and lowerghtyand other channels to permanent
assets like hot spots or wide-area networks (expect reliable coverage and higher
thru-put), where installation could be coordinat&lanning and coordination provide
less contention and less co/adjacent channel emar€e, allowing more users, with more
stable coverage, and higher reliability & thru-than totally unorganized spectrum.

Some cities may decide to install a common, plapmedti-agency, wide-area network
providing ubiquitous coverage and maximize avaddidndwidth. Other cities may
decide to install (or allow individual agenciegrtetall) a few hot spots and allow mobile
(mesh) networking to provide wide-area accesither case, there will also be a need
to provide off-network, itinerant operations betwekevices operating at an incident
scene. Figure 2 below shows two possible of theynpassible channel arrangements.

With all these possible combinations, local useitber thru formal Regional Planning or
voluntary local ‘ad hoc’ coordination, may needlexide how coordinate (or notify other
users of) channel usage to minimize contentiorotergial co-channel, adjacent channel,
or overlapping channel interference.



Figure 2: Example Channel Arrangements

Flexible Channel Usage

Adjacent channel users operating on multiple channel bandwidths,
using multiple technologies, at various power levels

City A Multiple Services / Multiple Agencies (Independent Networks)
C1-C5
c6 ‘ c7 c8 c9 C10 c11 Cc12 c13 C14-C18
Radio
o —_—
DoD Incident scene/ Asironomy
HotSpot WLAN WVAN Wide area WLAN ERIE
PAN -haul
City B shared Fixed Infrastructure Itinerant & Incident Scene
< 5 MHZ to 20 MHZ | Flexible Boundary 5 MHZ to 20 MHZ >
WLAN Channels | WLAN Channels
C1-C5
Cc6 Cc7 c8 C9 C10 C11 C12 cig C14-C18
Radio
DoD+— Fixed —>Astronomy
Back | (Back| |nfrastructure ltinerant
“haul | -haul)| wLAN & Incident Scene WLAN PAN
4.94 4.945 4.95 4.955 4.96 4.965 4.97 4.975 4.98 4.985 4.99

In a metropolitan area, there will be many agencresst associated with the major
political entities within the metro area. One podisy is to install a wide-area network
over some, or all, of the metro area. Part obh&IHz of spectrum would be dedicated
to the wide-area, shared networkhe remainder of the 50 MHz would be shared
spectrumto be used locally for different applications; fimerant/interoperability uses,
or by users that are not part of the metro netwdilgure 3 below shows an example.

The spectrum dedicated to the wide-area, sharedbrietould used to provide tailored
coverage or ubiquitous coverage. The amount dedida the shared network may vary
at different locations within the metro area, tduddd probably be a contiguous block.
Network designers would have control over intraamek interference and contention:
location of sites, power levels, antenna patterthannel bandwidths, frequency re-use
patterns for co-channels & adjacent channels &lapping channels, etc. This shared
network would provide interoperability capabilitgrfmember agencies.



Figure 3: Example Metro Channel Plan

Possible 4.9 GHz Metro Channel Plan
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