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WHAT IS A REPEATER

> repeater
retransmits
high elevation
> two
frequencies
receives
transmits Lightning
Arrestor
4
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COVERAGE AREA ] Typioel poth Tl

>
>
>
> +30dBm
> -6dBI
> dBm =20 *log;y (UV) = 107 (assume 7=50Q)
> P (c8m) = P.(e8m) + G,(@8) + G (98) + 20l0g;o(A/4rd)
A d ~and
dBm
> h d d = 3.57+h, + 3.57~h,
>
(https://www.qgsl.net/kd2bd/splat.html)  (hitps://www.dxzone.com/dx10770/radio-mobile.ptmil)
>
>



Objects within the Fresnel

FRESNEL ZONE CLEARANCE zone can disturb line of sight
propagation even if they
don't block the geometric line
between antennas.

Ey = N x AxD1xD2 N = Fresnel zone number
= "7 i A =Wavelength (meters)
D1:#:D2

. Fn = N Fresnel zone
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GLEN OAKS MOBILE COVERAGE/
j/

146.25 - 146.85

Repeater site is 78 Meters
above sea level

Antenna site is 105 Meters
above ground

2M Line of Site path estimated
to be 48.3 Km or = 30 miles

1st 2M Fresnel zone at LoS
range estimated to be
24 meters

2M Receiver input power
over a 42Km path estimated
to be -78dBm from a Twaftt
hand-held radio with @
Rubber - duckie antenna
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Data SI0, NOAA, U.S: Navy. NGA; GEBCO
Image Landsat/ Copernicus
ImageiU'S: Geological Survey

Google Earth
Courtesy of WB2ZSE

Legend
Yellow < 0 dBm
Green <-90 dBm
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SITE ENVIRONMENT PICTURES
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ANTENNA SYSTEM

Type N F/M Coaxial
RF Surge Protector,
50MHz - 700MHz,
DC Block, 200W,
313ud, S0kA,
Blocking Cap,
Bracket Up, Hole
Mount

NEMP-C1-ME

HELIAX® Coaxial Cable Selection Guide - 50-ohm, Foam Dielectric

Foam Dielectric, LDF Series
14" am" Al 3 a 1174 1-5/8° 214"
4 493 496 500 506 513 520 524

Standard Cables

LOF1-50 LO¥F2-50 LDF4-504 LDF4.5-50 LOFS-504 LDF&-50 LDF7-504 LDF12-50
Fire Retardant Cables.
LDF1RN-50 LDF2RN-50 LDF4RN-504 i 0 LDFSRN-50A IN-50 LOF7RN-50A
LDF1RN-50 LDF2RN-50 LDF4RN-50A LDFSRN-50A LOF7RN-50A
LDF1RN-50 LDF2RN-50 LDF4RN-504 SRN-50 LDFSRN-504 IN- LOF7RN-50A
Low YSWR Cables, Specially Tested
LDF1P-50-(**) LOF2ZP-50-("*) LOF4P-50A-(**) LDF45P-50-(**) LDFSP-50A-(**) *) LDFTP-ROA-(**) LDF12P-50-(*7)
Special Application Cables

p. 590 p. 590 p. 690 p. 590
Characteristics

15800 13500 8800 5000

15.6 2 9N
it 9
1.75 (95) 5 (125) )] 1

Attenuation, dB/100 ft (dB100 m) Standard conditions: VSWR 1.0; ambient temperature 20°C (68°
0. 7] 0.563 (1.85) [ 0.254 0.19

Average Power Rating, kW
no solar loading.

Passive intermodulation (PIM)

A potential side effect of
having more than one high-
powered signal operating on

a passive device such as a cable
or antenna.

PIM occurs at non-linear points

in a systemn, such as junctions,
connections or interfaces between
dissimilar metal conductors—

creating interfering frequencies
that can decrease efficiency. The
higher the signal amplitude, or

power, the greater the effect.



A N T E N N A S Aperture of dipoles Vertical pattern Heorizontal pattern mu';aﬂt':_;;a‘;;;é;:;m

— ¢

Four dipoles vertically
stacked 1)} 3-dimensional view b) Horizontal pattern ¢) Vertical pattern looks
looks like a fat doughnut loaks like a circle with like a fat figure-eight
the dipole at the center lying on its side.

RetumLoss | bem Weight 321b Vertical Beamwidth 20 deg

—

Item Height 256 in Maximum VSWR 1.5:1
Item Width 275in Maximum Rated Wind Velocity 150 mile/h
Item Length 275in Tuned Frequency (MHz) 144-151

Gain dBd 6 dBd Lightning Protection DC Ground

Gain dBi 815 dBi Lateral Thrust @ RWV (Ib) 162 Lbs. @ 100 MPH

400 MHz
M1 440.000 MHz 17.03dB

M2 450.000 MHz 16.90dB
M3 444,075 MHz 16.86 dB
M4 449.031 MHz 15.88 dB

Jumper Included Yes Support Pipe Dia. 275"

RF Connectors N Female Support Pipe Length 26"

Cour‘l'esy WBQQGZ Polarization Vertical Frequency Band

17.03 4B RL= 1.328:1 VSWR, 16.90 dB RL=1.333:1 VSWR, 16.86 dB RL=1.335 VSWR, 1588 dB=1383:1VSWR  Specific Frequency 144151 MHz

Master Antfenna Systems
Some sites have an antenna at the top of the tower with low- Master receive antenna systems are usually paired with combined

loss feedline connected to a series of bandpass filters and @ transmit antennas. If a master receive antenna and a shared transmit
distribution amplifier that connects to all of the repeater antenna (a combiner) is installed then no duplexer is needed. The
receivers. The receive antenna is a broadband design that combiner includes an isolator or circulator.

feeds cavity bandpass filters, one for each receiver. ] O
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The Q201 seres duplexers utlizes Sinclairs Q-circui design in a 6-cavity
confiquration o provide very high atienuation af extremely close frequency
separation i the 132148 Mriz band. This design provides a quasi-bandpass
response, resulfing in suppression of spurious and sideband fransiter noise

A
\/

13210 148

Internal View e 109

|Electrical Specifications

betwen, and adjacent to, the duplex frequencies. The typical solation atained
befiveen duplex requencis i greater han 50 dB.

A cavity filter is a resonator inside a conducting

“volumetric space"” with input and output coupling loops.
Higher “Q" and increased stability at closely spaced
frequencies is achieved by increasing the internal volume

of the filter cavities.

Physical length of conventional cavity filters varies
proportionately with wavelength.

Cavities are often grouped in series with each other to
increase filter effectiveness by making the pass band

deeper with respect to surrounding frequencies.

\

Frequency Range
Input VSWR (max)
Impedance

Average Power Input (max)

Connectors

Frequency separation (min)
Insertion Loss (max) Tx to Ant

Isolation (min)

Mechanical Specifications

Width

Depth

Length/ Height
Weight

Shipping weight (package 1)
Shipping weight (package 2)

Shipping dimensions (package 1)
Shipping dimensions (package 2)

Mounting configurations

Environmental Specifications

Temperature range

in (mm)
in (mm)
in (mm)
Ibs (kg)
Ibs (kg)
Ibs (kg)
in (mm)
in (mm)

1.5:1
50
350
N-Female
0.3
22
95

19 (483)
15 (381)

61 (1549)

95 (43.13)

60 (27.24)

60 (27.24)
22x18x38 (559x457x965)
22x18x38 (559x457x965)

19 inch rack

40 o +140 (-40 to +60)




CIRCULATOR / ISOLATOR

Mechanical Specifications

Width in (mm)
Depth in (mm)
Length/ Height in (mm)
Actual shipping weight Ibs (kg)
Electrical Specifications

Frequency Range MHz

Bandwidth MHz
VSWR (max)

Isolation (typ) dB

Average Power Input (max) W

Connectors

Insertion Loss (typ) Tx to Ant dB

Insertion Loss (max) Tx to Ant dB

|solation (min) dB

The Y-junction assembly is sandwiched
between two layers of ferrite material. Two
strong permanent bias magnets are on
either side of the ferrite disks. The magnets
send a strong magnetic field axially through
the ferrite disks. The ferrite material supports
and focuses the magnetic field around the
Y-junction.

When a signal is applied to one port, an
electromagnetic field is set up in the strip
line. This field interacts with the applied bias
magnetic field, causing the signal to rotate
in one direction to the next adjacent port.

13210 174

Dual stage isolator with 30+ Watt load provides 75 dB (typ) isolation

91%[?23%{3% be tuned over the 132-174 MHz band and comes with built-in harmonic filters
. )

35(89) B e
20 (9.08)

5
1.25:1
75
125

N-Female

0.7
1
50

Ferrite isolators and circulators generate
harmonics. These need 1o be followed
by a bandpass or low pass filter.

Axial magnetic
| fiel
S (T

Permanent
magnets

I
:
: Ferrite disks
1
1

Strip line

on dielectric
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Node 1302
(Not in Database)

BACKHAUL & LINKING T8 2 ? i onc

Echolink \ P/

Node 576290 146.85
W2VL Glen Oaks NY

> -73.76702 40.7472
g

> Newsline (No?sfg%;sa%ise)

> (Nofg?);?a%lase) Selden

> AllStarLink [surrounding node 576290] status of 2023-12-31 17:09:18
» AllStarLink

>

>

>

>

>

Echolink
IRLP

>
>
Node 576291 449.125
W2KPQ Plainview NY
> -73.4673 40.7765 <
>
>

Node 1903
(Not in Database)

AllStarLink [surrounding node 576291] status of 2023-12-31 17:08:32



SECURITY

User authentication and authorizatfion
remain as a confinuing problem.

FCC rules prohibit encryption within the
amateur service.



LAWS & REGULATIONS Whai area\hdoes MetroCor serve?
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Frequency Range  Maximum Allowable Field Strength N Ilt:it'['
MHz. uV per Meter at 3 meters distance FAIRFIELD ;
30-88 100
> B8-216 150
216-960 200
> =960 200
>
>
> PRB-1 requires
local governments
32 states
>
> Tower structures over 200 feet (sometimes less) require FAA
> notification and a “no hazard” determination prior to FCC : '
antenna structure registration (ASR). h £
> . . . .
Antenna structure owners must maintain records of tower lighting
- problems. The rules “require antenna structure owners to maintafn a
> record of observed or otherwise known extinguishments or

improper functioning of structure lights for two years, and 1@
provide such records to the Commission upon request.”




Use of Al Technologies
Implementation of Al algorithms for automatic signal

enhancement, noise reduction, and adaptive filtering

to improve overall communication quality.

Automatic Frequency Adjustment
Systems that dynamically adjust receive frequencies
based on following received signal frequency to
avoid off-channel signal distortion.

Integrated GPS for Location-Based Services
Integration of GPS technology intfo mobile and hand

held units to for
emergency services, tracking, and location-based
features.

Enhanced Emergency Communication Features
Improved emergency alert systems, possibly with
automated weather alerts, geofencing capabilities,
and on-demand integrated

User Authentication and Access Controls
Implementation of more robust user
authentication systems, possibly incorporating

, to enhance
security and prevent unauthorized access.

Voice Command Capabilities
Integration of

for hands-free operation, facilitating
ease of use and accessibility

Collaborative Repeater Networks
Development of protocols and standards to
enable seamless collaboration between
different repeater networks, promoting
interoperability and expanded coverage.
International networks with

on demand are anticipated.
Log and Time Stamp Everything that Happens
facilitate both
troubleshooting and collection of demographic

data
20



It's insane that Amateur Radio VHF / UHF spectrum is technologically divided by incompatible modes.
A radio built for Digital Mobile Radio (DMR) cannot operate using digital voice on a repeater built for
D-Star. And only D-Star (partially) makes an accommodation for data over D-Star repeaters. Some

features of
a’ * C21 repeaters can transfer data as easily as voice - “bits are bits” -

* Based on Open Source and SDR technology - the with a *voice” tag. C21 repeaters are
operational parameters of the repeater can be also usable not just for human use, but for Amateur Radio computers
. While the reality of repeater operations in to “file sync”. In the wee hours when there is little human usage, C21
high-density sites probably preclude easily changing tfransmit  user radios use otherwise wasted airtime to fransmit Amateur Radio
frequencies, an SDR receiver(s) are a normal part of a C21 call sign database updates, bulletins, low-priority email messages,
repeater. Thus repeaters can be linked, perhaps even satellite predictions, tutorials, etc. The airfime has no extra cost, and

dynamically, by listening to another repeater’s transmissions. demonstrates a unique Amateur Radio capability.

* Single-frequency repeaters - now feasible using * User radios for C21 repeaters can be less expensive because
protocols. This has been demonstrated  they're based on open source designs that are largely software -
by modifying DMR’s two time slots (normally used for two basically fast Digital to Analog (D/A) and Analog to Digital (A/D)
independent channels) for simultaneous Rx and Tx on @ converters, a Field Programmable Gate Array (FPGA), a processor,
single channel. and a power amplifier... all of which are getting cheaper and

cheaper. The rest is software.
* C21 repeaters can be aggregated. (channel bonding) For
example, digital video requires a minimum bandwidth which ¢ Experimentation is encouraged. C21 repeaters, and user radios,

isn't available on a single repeater (using conventional 25 are software defined, and based on Open Source, thus the barrier to
kHz channels). C21 repeaters can, on demand, aggregate changing something about the operation of a repeater or a radio is
together to such as 4 repeaters low; if something doesn’t work, the base level of software can easily
at a single site aggregating into a 100 kHz channel. be reloaded.

21
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