


What is Narrowbanding?
·FCC has mandated a process * to require a channel efficiency of 1 

voice channel per 12.5 kHz of spectrum for all users operating 
between 150-174 and 421-512 MHz.

·Many Public Safety Licensees use 25 kHz (wideband) channels.  
Narrowbanding requires users to migrate to 12.5 kHz (narrowband) 
channels. 

·Requires data efficiency of 4800 bps for a 6.25 kHz channel, or 9600 
bps for a 12.5 kHz narrowband channel.

·!ÌÔÈÏÕÇÈ ÃÅÒÔÁÉÎ 6(& 0ÁÒÔ γΪ ȰÐÁÇÉÎÇ ÏÎÌÙȱ ÃÈÁÎÎÅÌÓ 152.0075, 
157.450 and 163.250 MHz are exempt, two way channels having 
ÓÅÃÏÎÄÁÒÙ ÐÁÇÉÎÇ ÓÕÃÈ ÁÓ &ÉÒÅ $ÉÓÐÁÔÃÈ ÕÓÉÎÇ Ȱ-ÉÎÉÔÏÒȭÓȱ ÏÒ ÓÔÁÔÉÏÎ 
alerting are not exempt.

ɛ ȰRefarmingȱ ÂÅÇÁÎ ÉÎ .ÏÖÅÍÂÅÒ Ϋγγά ÁÓ Docket 92-235.



Why Narrowband?
·As licensees begin to employ narrow bandwidth on their existing 

channel centers, new narrow bandwidth channels will become 
available between existing ones for additional users.

Future



What is the Deadline?
·End of 2010 ɀAt the end of 2010, the FCC will no longer grant 

New or MOD Apps for WB (Greater than 12.5 KHz) 
operations.  In addition, the FCC will prohibit the 
manufacture or importation of equipment that operates on 
greater than 12.5 kHz BW equivalent spectrum efficiency.

·End of 2012ɀAt the end of 2012, all users operating between 
150-174 and 421-512 MHz must be operatingon no greater than  
12.5 kHz voice channel spectrum efficiency, 9600 bps (or 
equivalent) data rate.  Users who are not NB compliant by this 
deadline risk cancellation of their FCC licenses.



Requirements of Users
·Users must determine if their radio equipment is 

narrowband capable, including both subscriber units and 
fixed infrastructure.

·Some equipment is dual-mode capable, able to operation in 
both WB & NB operations.  This equipment will simply 
require a programming change or software upgrade in 
order to be made compliant.  Equipment purchased
within the last 10 years is likely to be dual-mode capable.  
All equipment manufactured after February 14, 1997 is 
already narrowband capable.

·Equipment that is not NB capable may have to be replaced.



List of Some Dual-Mode Capable 
Radios

Motorola M/A -COM E.F. Johnson Kenwood

APX 7000 M- RK 2600 Series TK-2140

XTS 5000 M7100 IP 5000 Series TK-2160

XTS 2500 Mastr III . 5100 Series TK-2170

XTS 1500 Orion . 51SL Series TK-2180

XTS 3000 P7100 IP 5300 Series TK-2200

MTS 2000 Panther 300P Phantom 501x TK-2212

Astro Saber
Panther 400P TK-272

Saber SI
Panther 405P TK-280

APX 7500 Panther 600P TK-290

XTL 5000 Panther 605P TK-5210

XTL 2500 Panther 625P TK-5710

XTL 1500
TK-7150

MCS 2000
TK-7180

ASTRO Spectra Plus
TK-730 (G)

ASTRO Spectra
TK-760(H)G

Quantar Station/Repeater
TK-790

Minitor V Receiver
TK-790(H)

.ÏÔÅȡ 3ÏÍÅ ÏÌÄÅÒ ȰÃÏÍÐÌÉÁÎÔȱ ÒÁÄÉÏÓ ÍÁÙ ÎÏÔ ÐÒÏÐÅÒÌÙ 
resolve the 2.5 KHz channel steps of  certain VHF interoperability channels.

TKR-740

TKR-7400

TKR-750K2



Wideband Radio Users
·Users with wideband-only radios in their fleet likely 

have associated wideband infrastructure which may 
need to be replaced.

·Base station equipment tends to be replaced less 
frequently - likely to be non-compliant. 

·If you have both dual-mode and wideband-only radios 
in your fleet, your dual-mode radios are probably 
operating in the wideband mode, and will need to be 
reprogrammed.



Narrowbanding Legacy 
Equipment

·#ÁÎȭÔ ) ÓÉÍÐÌÙ ÂÕÙ Á ÎÅ× ÓÅÔ ÏÆ )& ÆÉÌÔÅÒÓ ÁÎÄ ÔÕÒÎ ÄÏ×Î ÔÈÅ ÄÅÖÉÁÔÉÏÎ ÏÆ ÍÙ 
Mastr II, MICOR, MSF5000, MSR2000, etc., base stations?

·May not be that simple. Does occupied bandwidth also meet the new 
emission mask and TX frequency stability? What about transient 
responses? See CFR 47 Sections 90.209, 90,210, 90.213 and 90.214. May be 
cost prohibitive to comply for small systems.

· FCC says must get permissive change to legally comply with narrowbanding. 
See CFR 47 Sections 90.203 (j)(6)(i)(A &B).

· According to Mario de Arenzetaof TIMCO Engineering Corp. You can get 
your legacy equipment recertified. The cost is about $4K to $7K depending 
on testing required. If you have several vintages of same model station all 
may need to be separately certified. If it fails testing, you need to pay an 
engineer to redesign and then pay again to retest the failure. Do not expect 
original equipment manufacturer to assist.



6.25 kHz Bandwidth
·Eventual goal is to further narrowband channels down 

to a channel efficiency of 1 voice channel per 6.25 kHz.

·After 2010, all Part 90 transmitters certified by the FCC 
must be capable of operating with a channel efficiency 
of one voice channel per 6.25 kHz of bandwidth.

·No current FCC deadline for required migration to 6.25 
kHz bandwidth.  

·No standardization among some 6.25 KHz digital 
offerings. Consider expected life cycle of subscribers 
before investing unless 6.25 KHz is an immediate 
objective.



Impact on Coverage
·Transition from wideband to narrowband on an analog 

system will result in a reduction in coverage of about 3 
dB.

·Loss of coverage is primarily due to reduced deviation 
of the TX in a faded environment.  Partially mitigated 
by a slight improvement in sensitivity of NB RX.

·A coverage analysis will be necessary to insure coverage 
reductions will not result in the loss of radio coverage 
in key areas, such as portable in-building coverage.

·Increased power or additional transmitter locations 
may be required to account for lost coverage.



Going Digital
·Digital upgrades are not required as a result of 

narrowbanding.

·Many agencies are using the costs associated with the 
replacement of non-compliant equipment to build -out 
digital systems.

·Many new radios are capable of operating in analog 
and digital modes.

·P25 potentially provides improved narrowband 
coverage footprint. 5.9 dB better than WB analog, 8.9 
dB better than NB analog.



Coverage Parameters

25 KHz Analog 

(Wideband)

12.5 KHz Analog 

(Narrowband)

12.5 KHz P25 

C4FM/CQPSK 

(Narrrowband)

Transmitter Deviation +/- 5 2.5 1.8 KHz

Receiver Effective Noise Bandwidth 12.6 7.8 5.5 KHz

Receiver Sensitivity 12 dB SINAD (Example: Motorola 

Quantar 0.35 uv / -116 dBm)
-116.1 -116.1 -116.1 dBm

12 dB SINAD Static CPC 4 7 7.6 dB

"Inferred Noise Floor of RX" -120.1 -123.1 -123.7 dB

DAQ 3.4 CPC 20 26 17.7 dB

Faded Sensitivity of Receiver -100.1 -97.1 -106 dBm

Performance relative to WB Analog (minus is degraded)
0 -3 5.9

dBReference Degraded Improved

Performance relative to NB Analog (minus is degraded)
3 0 8.9

dBImproved Reference Improved

Reference: TSB-88B Table 1-A, Table 2



Coverage Loss Example

Wideband Analog

Reference

Narrowband Analog 

3dB Worse


