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White Paper Discussion 
F.C.C. Narrowbanding of VHF/UHF Land Mobile Radio Service 
Introduction

State and local public safety agencies with private land mobile radio (LMR) systems use blocks of radio spectrum called channels.  Currently, these channels utilize 25 kHz-wide spacing (see below diagram explaining both narrow and wide band channels).
The state of Indiana, along with many local, county public safety agencies, EMS providers and hospitals, have migrated to the Project Hoosier SAFE-T 800MHz radio system.  Many agencies, however, continue to maintain VHF (very high frequency) and UHF (ultra-high frequency) public safety land mobile radio systems.  The Integrated Public Safety Commission is providing the following information to help agencies better understand the impact to the various entities who utilize radio systems operating below 512MHz in the land mobile radio services.
Since the public announcement by the Federal Communications Commission of the narrowbanding initiative much has been written about the evolving timeline for completing the migration, licensing requirements, technical hardware requirements and the financial impact to licensees.  This white paper is further intended to provide technical detail on the narrowbanding effort, while outlining for state agencies, the number of VHF radio sites that must be considered for narrowband replacement.
Narrowbanding Overview
In December 2004, the Federal Communications Commission mandated that all private LMR users, whose systems operate below 512 MHz, implement systems and subscriber equipment that support 12.5 kHz narrowband voice channels.  This migration complements a National Telecommunications and Information Administration mandate for more rapid Federal agency migration to 12.5 kHz narrowband operation by January 1, 2008.  The earlier Federal deadline affects State and local FCC licensees that interface or share frequencies with Federal radio systems. 
The term “narrowbanding” has, overtime, become synonymous with the above requirement of the Federal Communications Commission (FCC) that — 
“on or before (revised) January 1, 2013 — all existing licensees on the VHF and UHF spectrum implement equipment designed to operate on channel bandwidths of 12.5 kHz or less, or that meets a specific efficiency standard.”
Meaning that all licensees will be required to convert or replace existing VHF and UHF wideband (25 kHz) land mobile radio systems with newer technology capable of 12.5 kHz.  Ultimately, in support of Phase II narrowband technology, equipment will need to operate on bandwidths of 6.25 kHz or less. (Currently no dead-line has been established by the F.C.C. for what is known as phase II of narrowbanding.)
Narrowband Technology Detail 

The F.C.C. mandate requires all currently deployed 25 KHz only conventional and trunked VHF and UHF hand-held portables, vehicle-mounted mobiles, control stations, wireless data, telemetry links, and any associated 25 KHz conventional base or trunked repeaters or relay stations (called infrastructure radios ) be replaced with 12.5 KHz "narrowband" (or equivalent) equipment prior to January 1, 2013.  All FCC license(s) must be modified to the required emission designator. Non-compliance may result in the cancellation of your license(s) by the FCC.

The below diagram illustrates each of the narrowband phases whereby existing 25 kHz channels are split, thereby allowing additional channels to exist within the same spectrum. 
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To facilitate the migration to 25 kHz, and to more easily accomplish the deadline of January 1, 2013, the FCC has established interim deadlines for certain activities.
January 1, 2011, after which:
· The FCC will not grant applications for new voice operations or applications for any system operating in the 150-174 MHz or 421-512 MHz band that would expand the authorized contour of existing stations. Only narrowband authorizations will be granted.
· The FCC will prohibit manufacture or importation of new equipment that operates on 25 kHz channels. This will reduce the availability of new equipment for legacy radio systems and will affect how agencies maintain and upgrade older systems.
· The FCC revised its rules to permit applications for certification of equipment received on or after January 1, 2005, operating with a 25 kHz bandwidth, to the extent that the equipment meets the spectrum efficiency standard of one channel per 6.25 kHz of channel bandwidth (voice) of 4800 bits per second per 6.25 kHz (data).

· Beginning January 1, 2013, require non-public safety licensees using channels in these bands to deploy technology that achieves the equivalent of one voice path per 12.5 kHz (narrow band) of spectrum;
· Beginning January 1, 2013, require public safety licensees using channels in these bands to deploy technology that achieves the equivalent of one voice path per 12.5 kHz (narrow band) of spectrum.

 What Does It All Mean?

Public safety agencies need to aggressively develop a strategy to meet narrowband deadlines to avoid cancellation of existing wideband FCC licenses. While it may seem the deadline is out of the current budget cycles of many agencies, the long lead time and interim deadlines make it necessary for state and local government to begin the planning process.

To Help in the Planning Process

To prepare for the migration each state agency, associated support unit(s), local and county government, hospitals/EMS providers operating VHF or UHF infrastructure and subscribers should begin an inventory and evaluating process of to ensure each is ready for the January 1, 2013 deadline.  The evaluation should include an assessment of all equipment to whether it may be converted to 12.5 kHz, or will need to be replaced.
Many newer systems are likely capable of both 25 kHz and 12.5 kHz operation as a result of an earlier (February 14, 1997) F.C.C. requirement that VHF/UHF type accepted radio equipment be 12.5 kHz capable.  
F.C.C. License Modifications for Narrowbanding

Departments and Agencies are required to modify existing F.C.C. licenses; or in the event systems are expanding contour, apply for new frequencies.  While it would appear an agency who modifies a license from 25 kHz to 12.5 kHz may gain an additional channel that is not always guaranteed. As agencies begin to implement narrowband operations, the pool of available frequencies will increase.
State of Indiana Agencies and Departments 

This document is intended information for all land mobile radio service users in Indiana, the following attachments however are intended for use by state agencies in planning for narrowbanding.  Each agency is encouraged to begin the assessment and evaluation process to determine narrowbanding impact on their respective agency. 
	Summary of State Transmitters to be Narrowbanded
	Prepared by Steve Skinner
	Current as of 01/25/10

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Location
	Agency
	42.1200
	42.1600
	42.4000
	42.4200
	155.0250
	155.1300
	155.3700
	153.8000
	155.4450
	155.4750
	155.5650
	155.5800
	159.2400
	159.3450
	159.4650
	453.4500
	460.5500

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DNR/LE-Bloomington
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	ISP-Bloomington
	ISP
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	ISP-Medaryville
	ISP/DHS
	
	
	
	
	1
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Chesterton
	ISP
	
	
	
	
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Lowell
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Lafayette
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	DNR/LE @ ISP-Lafayette
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	1
	1
	1
	
	

	ISP-Edwardsport
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Pendleton
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	DNR/LE-Patoka Lake
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	ISP-Brown Co SP
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	DNR/LE @ ISP-Brown Co
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	DNR/LE-Michigan City
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	1
	1
	1
	
	

	DNR/LE-Columbia City
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	1
	1
	1
	
	

	DNR/LE-Ft. Wayne
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	DNR/LE-Winslow
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	DNR/LE-Cloverdale
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	ISP-Coesse MW
	DHS
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	ISP-Geetingsville MW
	DHS
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	ISP-Newport MW
	DHS
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	ISP-Dalton MW
	DHS
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	ISP-Jasonville MW
	DHS
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	ISP-Scalesville MW
	DHS
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	ISP-Jasper
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Henryville
	ISP/DHS
	1
	1
	1
	1
	1
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Seymour
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Connersville
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Putnamville
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Warren
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Kendallville
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Evansville
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Bremen
	ISP-DHS
	1
	1
	1
	1
	1
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Peru
	ISP/DNR
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Redkey
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Patriot
	ISP
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	ISP-Versailles
	ISP/DHS
	1
	1
	1
	1
	1
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP/INDOT-Bloomington
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	ISP-Terre Haute
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	IGCN
	ISP/DHS/DNR
	1
	1
	1
	1
	1
	
	1
	
	1
	1
	
	1
	1
	1
	1
	
	

	ISP-Indianapolis
	ISP
	1
	1
	1
	1
	
	
	1
	
	1
	1
	
	
	
	
	
	
	

	DNR/LE-Wawasee
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	1
	1
	1
	
	

	DNR/LE-Atterbury
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	1
	1
	1
	
	

	DNR/LE-Brookville
	DNR
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	Yellowwood SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Mounds SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Pigeon River FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Oubache SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Willow Slough FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Harrison-Crawford SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Pike SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Clark SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Morgan-Monroe SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	McCormicks Creek SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Brown Co SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Martin SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Ferdinand SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Greene-Sulivan SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	DNR/LE-SRH
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Indiana Dunes SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Lieber SRA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Raccoon SRA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Crosley FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Shades SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Kingsbury FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	F & W-Lafayette
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Mississenewa Res
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Kankakee FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Hovey Lake FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Winnamac FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Salamonie Res
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Tri-County FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Huntington Res
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	DNR/LE-Peru
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Pokagon SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Whitewater SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Spring Mill SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Jasper-Pulaski FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Hardy Lake SRA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Versailles SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Shakamak SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Clifty Falls SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Deam Lake SRA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Glendale FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Harmonie SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Whitewater Memorial
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Patoka Res
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Turkey Run SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Potato Creek SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Tippecanoe SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Lincoln SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Clifty Falls SP Inn
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Potawatomi Inn
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Canyon Inn
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Abe Martin Lodge
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Spring Mill Inn
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Turkey Run Inn
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Minnehaha FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Salamonie River SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Selmier SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	T C Steele Memorial
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Public Access North
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	LaSalle FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Summit Lake SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Owen-Putnam SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	East Fork Fish Hatchery
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Sugar ridge FWA
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Angel Mounds Memorial
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	DNR/LE @ ISP Pendleton
	ISP/DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	1
	
	

	Fotr Harrison SP
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Vallonia SF Nursery
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Jasper-Pulaski Nursery
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Jackson-Washington SF
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	Forest Wildlife
	DNR
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	

	DOC-Plainfield
	DOC
	
	
	
	
	
	1
	2
	
	
	
	
	2
	
	
	
	
	

	DOC-Randolph St, Indy
	DOC
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	

	DOC-Girls School Rd
	DOC
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	

	DOC-Pendleton
	DOC
	
	
	
	
	
	1
	
	1
	
	
	2
	2
	
	
	
	
	1

	DOC-Chain-O-Lakes
	DOC
	
	
	
	
	
	1
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Michigan City
	DOC
	
	
	
	
	
	
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Rockville
	DOC
	
	
	
	
	
	1
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Henryville
	DOC
	
	
	
	
	
	
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-W. 10th, Indy
	DOC
	
	
	
	
	
	
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Branchville
	DOC
	
	
	
	
	
	1
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-South Bend
	DOC
	
	
	
	
	
	
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Medaryville
	DOC
	
	
	
	
	
	
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Atterbury
	DOC
	
	
	
	
	
	
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Bloomington
	DOC
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	

	DOC-Carlisle
	DOC
	
	
	
	
	
	1
	1
	
	
	
	
	1
	
	
	
	
	

	DOC-Westville
	DOC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Totals
	
	20
	20
	20
	21
	11
	6
	48
	1
	22
	22
	2
	18
	76
	76
	15
	1
	1


