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From Rob, KV8P

News from the PresideintFebruary 200

Hi everyone.| hopeeveryone is doing well and that nobody is suffering from the "winter
blues". It hasn't been much of a winter so far, so maybe that helps? :)

As | write this, | just finished loading the car with the club radios and antennas for winter field
day tomorrev morning (Jan 25th)It should be a great event and | know that many, including
myself, are really looking forward to iL.ast year we nearly froze putting antennas up, so this
year it is sure to rain..hah@/e'll be sure to add some details in the rletier next month with
some picturesThanks to all that are bringing equipment, and of course to those bringing
food!

Don't forget that our Toledo ARRL Great Lakes Convention (March 14th) and TMRA Toledo
Hamfest (March 15th) are now right around tohener! Many of us have focused the majority

of our attention on the event recently as we are getting closer\i¢eithave happily confirmed

the ARRL President (Rick Roderick) and Bob Heil both as speakers at our convention, among
a full plate of otheforums on Saturday(Bob is also planning to have a table at the

hamfest) Don't miss your opportunity to pigurchase tickets viBaypal online atoledoglc.org

. 'You can prepurchase tickets for the Ceention, the Banquet, the Clock build and for the
Sunday hamfest there on the websieepurchase also offers a $5 discount when pre
purchasing both a Convention and Hamfest ticket, which is good through the end of February
I'd like to again give a HUE thanks to the awesome team of TMRA Members that we have
working towards making both the Convention and Hamfest a great suctessre all

awesome! This team has dedicated a ton of time over the past year to making it as seamless
possible, so be saito thank them all.

It's also not too early to look ahead and mark your calendar for Ohio NVIS Antenna Day whicl
Is scheduled for April 25th, where we will be operating from Maumee Fire Station #2 on Dussk
Drive.


http://toledoglc.org/

Lastly, thanks to Art (K8XG), Chrsyy (KC8UFV), Alan (W8ALM) and all others that helped
with the presentation on digital modes at the January TMRA General Me@&tiagnext

TMRA general meeting will begin at 7pm on February 12th and the doors open at 6pm for
social hour.

In theFebruary general meeting we will be voting to fill the newly created Bursar role. Please
come with your pen in hand, ready to vote.

73 for now,

Rob i KV8P

ARES News
From Tim, KD8I ZU
boxcar@toast.net

Remember:

February 15 Table Top Exercise at 911 Training Center 2127
Jefferson Avenue Toledo, Ohio 43604

Starting at 9:00

Bring your HT and your laptop.

February 22 LCARES Board Meeting 8:00 At St. Luke's Hospital
Lucas County ARES General Meeting 9:00 at St. Luke's
Hospital

Northwest Ohio Mesh Committee Meeting following the Lucas
County ARES General Meeting


mailto:boxcar@toast.net

Winter Field Day










Courtesy KDBWBZ












Courtesy AABHS

ThanksKhalid KD8INZ for setting up Field Day.
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Januan?5"ARES Meeting St. Lukebdbs Hospita
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January 28 Great Lakes Planning Committee Meeting
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The 5 Ghz (5 Centimeter) Band

Bruce AA8HS, editor

We hams have a frequency allocation in the 5 Ghz band so this article may be of interest to you.
TMRA currently uses this band and the AREDN committee also plans to use it. The radio spectrum is
getting crowded. Certain portions are underutilized, such as the shortwave broadcast spectrum as
well as the 30-50 Mhz regions. However, there has been a push among commercial companies for
more and more bandwidth to accommodate wireless services, whether they be direct to consumers in
the form of smart phone frequencies, wireless internet service providers (WISPs) , or wireless
backbones for cell services. The UHF television spectrum has been a victim of this trend: there used
to be 83 television channels, now most stations have had their frequencies reallocated to lower UHF
channels or into the VHF region. AT&T already has some of this spectrum while Sprint is advertising
its new 5G frequencies in the 600 Mhz region. Many new 5G frequencies will be above the 30 Ghz
region with equipment being placed on telephone poles within a relatively short distance from one
another.

You probably know that the number of devices on the 2.4 Ghz band continues to grow: home
networks, point to point internet links, wireless cameras, baby monitors, Bluetooth devices, older
home wireless phones, RFID devices, and so on. Just download a free program like Netspot or
inSSIDer and do a wireless survey with a laptop around your neighborhood. You will be surprised at
the number of home network devices, printers, Network Attached Storage devices, and other items
that radiate an SSID signal. This causes congestion on the existing 11 channels for home network
use These channels are separated by 5Mhz but have a bandwidth of 20 Mhz, only channels 1, 6, and
11 do not overlap. So if you do a wireless survey, you will find a lot of devices on these channels.
Fortunately. channel one does not overlap our amateur channel -2.

Other Services

Civilian, military, and weather radars are active in the 5 Ghz band with radar using 5.2507 5.350 GHz
and 5.4701 5.725 GHz. There have been definite instances of interreference from point-to-point LANs
in the received pattern of weather radar because of the very high gain of antennas. In some
countries, only indoor home network devices are allowed on radar frequencies to eliminate the
possibility of interference.

Outdoor devices like those sold by Microtik and Ubiquity cannot be used on radar frequencies. These
devices have a significantly higher output power than home routers with the potential to cause more
interference. Thus, in 2007, the FCC adopted the use of Dynamic Frequency Selection (DFS) and
Channel Availability Check (CAC) so that home networks and other unlicensed devices can co-exist
with radar:
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How DFS Works N

Checks for radar before initiating network
(Channel Availability Check Time)

Radar Radar

Continue monitoring Stay off channel

(In-service monitoring) (Non-occupancy peri

No Radar w
U Move off Channel

Coordinate with other devices

(Channel Closing Transmission Time)
(Non-occupancy period

This is one of the reasons that it takes a modern dual band home router a minute or two to boot up; it

is searching for radar signals. The range of 5.33 to 5.49 Ghz is also reserved for Federal use. Many

modern routers also adjust their channel allocatonsbased upon detecting neig
5 Ghz channels. If you have two home routers or a cooperative neighbor, do a spectrum scan on 2.4

Ghz with a tool like inSSIDer, then put both routers on the same channel and check in ten minutes

with inSSIDer to see if one of the routers moves to a different channel.

Home Networks

For many years, the solution to overcrowding of the 2.4 Ghz band has been to move to the 5Ghz
band for home networks and many standard cable modems include a 5Ghz transceiver as well. Many
current laptops also include 5 Ghz radios that use the 802.11a, 802.11ac or 802.11n standards to
communicate with the cable modem or a home router. There are some real advantages to this band.
There are 23 non-overlapping channels which means that the chance of interference with your

nei ghbor 6s 5 @&Iflkoth sfyms aare only usimg 20 MHz wide channels. Cable modems,
home routers, and home partial mesh devices can be reconfigured to work on other frequencies.

One real attraction of this band is the fact that 802.11ac can use channel bonding to create 40, 80
or 160 Mhz wide channels. This results in much higher speeds that are usually available in the 2.4
Ghz region and is a real attraction for gamers and businesses that count on high network speeds. 1.3
gigabits per second is the speed usually cited for 802.11ac. The real-world performance of 5 Ghz
networks may be substantially less because of a number of factors including the distance between
the radios, refraction and reflection or the signal, and absorption of the signal. Concrete and brick
walls and any sort of metal structure reduces signal strength significantly and more than in the 2.4
Mhz region. Sometimes only a reflected signal is received when these kinds of obstructions are
present.
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Home Mesh Systems

There are a variety of home mesh systems such
installed by Buckeye Broadband. These devices use 5 Ghz wideband channels to communicate
between the 2.4 Ghz wireless radios in the home. As many 2.4 Ghz radios are used as necessary to
provide coverage in a large home. The 5 Ghz channel centered at channel 50 supports 160 MHz
bandwidth extending from channels 36 to 64 and channel 114 supports 160 Mhz bandwidth from
channels 100 to 128. Even if there are obstructions between the mesh units, enough signal should
get through to guarantee maximum internet speeds since the bandwidth is so wide. On the other
hand, a 160 Mhz channel width ensures maximum speed but decreases range. So it is a trade off: the
narrower the bandwidth, the greater the range. The noise floor in a given location also contributes to
range. If you buy a mesh system with multiple units, the idea is that the wireless signal will get to one
of the 2.4 Ghz radios (wireless access points) through one of many 5Ghz pathways. | have seen
these home mesh systems for sale locally in the $250 to $400 range. A dual-band extender (repeater)
may be a cheaper way to go if there is signal loss is only one area of the home.
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Basic Wireless Settings

Wireless Mode: | Access Point

WODS (Transparent Bridge Mode): |:| Enable

SSID: | bridge

Country Code: | United States

IEEE 802.11 Mode: |AI'N mixed

Channel Width:[?] | 20 MHz

Freguency, MHz: | 5165

Extension Channel | 5215
Freguency List, MHz: | 5220

Calculate EIRP Limit: | 9223
5230
5235
5240

5260 (DFS)
Max TX Rate, Mbps: | 5565 pFs)

Antenna:
Qutput Power:
Data Rate Module:

5270 (DFS)

5275 (DFS)

Wireless Security

5280 (DFS)
5285 (DFS)
5290 (DFS)
5295 (DFS)
MAC ACL: | 5300 (DFS)
5305 (DFS)
5310 (DFS)
5315 (DFS)
5320 (DFS)

@ ,{u UINE ;-{l"“ l 5325 (OFS)

Security:
WP Authentication:
WPA Preshared Key:

Ubiquity Nanostation showing available channels. Nanostationséincluded flat panel antennas provide

horizontal and vertical polarization and high gain.
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The image below is from a 5 Ghz survey of my home and shows both 160 Mhz wide Netgear Orbi
and Eero systems in the lower channel regions from my neighbors and another 160 Mhz wide
system in the higher channels. My 20 MHz wide signal on channel 165 was chosen to not interfere
with my neighbor. A 2.4 Ghz spectrum sweep is usually much more crowded.

Antennas are also very important in the 5Ghz region. The higher the frequency, the smaller the
antenna that is needed. A quarter wave is only 1.325 cm at 5 Ghz . Many dual band home routers
use three or more dual band antennas with gain or separate antennas for 2.4 and 5Ghz.

This antenna has 5 dBi gain at 2.4 but 9 dBi gain at 5Ghz. It is only ten inches long.
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