





® Repeaters create a shared c )nication environment

(f ® Everyone in the repeater coverage area can be in the conversation
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(f ® Lower frequency can work too, but there are tradeoffs






® Users in ¢ >t shared between areas

®* By default, this is what ham radio a readths




Users can s are part of the same

shared conversation .
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Used locally by Cal Fire, State Parks




® Users select prope

( ® All users are part of the same conversation
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* Noise or 5|gn -to

( ® Can continuously vote or lock (latter required for data applications)
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® Otherwise “impossible” | ge in our geographic area — fills
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ansmitter within 10
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Links to transmitters must have identical frequency /phase response

Maximum error in overlap area should be 50-60 microseconds

Speed of light from repeater to user matters at this scale: 1.86 miles/microsecond
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® Tune and maintain y tem, re pat lenﬂg’rhs change

(f * Note: You can’t afford to purchase one of these ($250k-$1M and up)
@




* VolIP linking  software

* Amateur microwave links between sites
O













® Initially ope A s, CTCSS-selected

( ® ...but then Simulcast frequency stability becomes financially viable
@




e visits to adjust

* Now we just need to ge ansmitter locked to this reference
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Output frequency is N » simple integer-N, one-loop synthesizer)
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Reference Frequency choice controls step size
Most VHF /UHF radios want steps like 2.5 kHz, 5 kHz, 6.25 kHz

So we see reference choices like: 10.24 MHz, 12.8 MHz, 16.8 MHz, 19.2 MHz
None of them are 10 MHz — but we can synthesize any of these from 10 MHz fairly easily
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®* Remove power from the TCXO a emove coupling cap on PC board

( ®* RG-174, capacitor, and BNC connector replace TCXO
©




* LDG RVS-8 voter

(f * Software DSP voting
@
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involves

eceivers, bandpass

filters, vot ansmitter... all with

control electronics ¢

( ®* Never really works... but it was fun trying
@




® Built a “ d M-Audio Delta 44 sound card

* All that remains is getting IP network to the sites, and writing software
@




>seconds)

® Could build custc o this for lower latency)

(f ® But a software-only solution shps sooner
J




- per channel




dne audio channel for TX/RX audio




Ou’rpu’r4 = _—
7 Wire GPS reference to
audio input — now know RX sample time



Ou'rpu'r 4

oop output to input
Generate pulse on output
/ Phase lock to match GPS 1 PPS — now know TX sample time
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10 MHz ref

1 PPS to controller









®* Next planned patt
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® Bonny Doon to Point Sur 7
® Links provide Internet access — can support cameras, VolP phones, Echolink /IRLP
/ boxes, etc. for other users at site









® Conclusion: It worksI Only issues have been the occasional failed reboot and a couple
/ of Z3801A failures. And | spent a lot less than $250,000.



I\ CURRENT COVERAGE
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* AllSto a PIC-based simulcast controller

* May build something similc

e gher reliability

* Add digital access to Microwave network for shelters /EOC/command posts
O ® 3.4 GHz ham band APs + sector antennas at site, small fixed and portable client stations
/ ® Section-wide ham Intranet, emergency Internet access, cross-connect with packet systems




® Carmel Valley

®* Improve Santa Cruz north coast

Note: 440 MHz, so blocked to the East and North by Beale PAVE PAWS restrictions ®
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http://www.wb6ece.org/

