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The Amateur DMR Universe

* Digital Mobile Radio (DMR) a commercial world-wide standard

* Amateur use resulted in separate networks
(Brandmeister, DMARC, DMR+, Phoenix, TGIF)

Each network attracted different access technologies

* Brandmeister -> HotSpots

DMARC -> Repeaters

Blended networks now becoming a reality Brandmeister, DMR+




What is a DMR HotSpot?
Why

Need for a low cost easy to configure access method

Interface for a DMR radio to the Internet

Low cost computer technology Raspberry Pi (Pi Zero WH $10)

Low cost simplex UHF radio modem (MMDVM $40)

* Open source hardware and software availability to all

Software to integrate these 2 components Pi-Star (free, open source)




What is a DMR HotSpot?

Architecture
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What is a DMR HotSpot?

Hardware




What is a DMR HotSpot?

Software
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What is a DMR HotSpot?
Advantages

 Simple in concept and simple to operate

* Low cost of entry

* You control the access point to the network
* Supported by all major networks

* Use of cellular phone/modem makes DMR available anywhere there
is cellular radio service

* Access to a DMR network from anywhere there is Internet access




What is a DMR Repeater
Why

* Access to a DMR network without local Internet access

* Local calls possible without DMR network intervention

* Controlled and well defined talkgroup access

* Wider area coverage than hotspots (45 W vs 20 mW power output)

* Access dependent only on codeplug definition

* Generally very reliable commercial hardware re-purposed




What is a DMR Repeater?
Why

* Repeater linking allows groups of repeaters to be setup at virtually no
cost other than Internet traffic

* Beaconing possible to allow repeater roaming (Motorola, Hytera)

* Multiple (2) QSOs possible at the same time due to TDMA full duplex
operation (TS1 & TS2)

» Talkgroup configuration is the prerogative of the repeater
owner/sponsor

* Multi-mode digital operation is possible (DMR, C4FM, D-Star, P25,
NXDN, POCSAG)




What is a DMR Repeater?
Sample VK DMR (DMR+) Repeater Talkgroup Configuration

Time Slot 1 Time Slot 2
3809 — VK Chat 3801 - ACT
3810 — VK Chat 3802 — NSW
113 - English Chat #1 3803 - VIC
123 - English Chat #2 3805 - QLD
13 — World Wide English 3805 - SA
9 — Local to repeater 3806 - WA
8 — State-Based Grouping 3807 — TAS
5 — Australia Wide 3808 — NT

505 — Australia Wide




What is a DMR Repeater?
Sample VK DMR (DMR+) Repeater Channel Configuration

Channel BW TxFreq RxFreq Access Criteria T/0 TG ID RxGroup CC TS
ACT 12.5 431.825 438.825 ColourCode Free 180 TG3801 ACT TG3801 1 p)
NSW 12.5 431.825 438.825 ColourCode Free 180 TG3802 NSW TG3802 1 p)
Vic 12.5 431.825 438.825 ColourCode Free 180 TG3803 Vic TG3803 1 2
Qld 12.5 431.825 438.825 ColourCode Free 180 TG3804 Qld TG3804 1 2
SA 12.5 431.825 438.825 ColourCode Free 180 TG3805 SA TG3805 1 2
12.5 431.825 438.825 ColourCode Free 180 TG3806 WA TG3806 1 p]
12.5 431.825 438.825 ColourCode Free 180 TG3807TAS TG3807 1 p]
12.5 431.825 438.825 ColourCode Free 180 TG3808 NT TG3808 1 2
12.5 431.825 438.825 ColourCode Free 180 TG3809 TG3809 1 1
12.5 431.825 438.825 ColourCode Free 180 Australia TGso05 1 2
12.5 431.825 438.825 ColourCode Free 180 TG113 UAEng1 TG113 1 1
12.5 431.825 438.825 ColourCode Free 180 TG123 UAEng 2 TG123 1 1
12.5 431.825 438.825 ColourCode Free 180 TG13 WWE TG13 1 1
12.5 431.825 438.825 ColourCode Free 180 TG3810 AU TG3810 1 1
12.5 431.825 438.825 ColourCode Free 180 TGg Local TGg 1 1
12.5 431.825 438.825 ColourCode Free 180 TG8 StateLnkd TGS 1 1
12.5 431.825 438.825 Colour Code Free 180 TGs TGs 1 1




What is a DMR Repeater?

Hardware




What is a DMR Repeater?

Hardware

Sometimes analogue repeaters can be re-purposed for DMR (but not a
KL-450)

Interface is via a DMR modem similar to a hotpot modem but without
any RF components which are supplied by the RF deck

A combined analogue FM and digital DMR system can be set-up with
appropriate hardware
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What is a DMR Repeater?

Software

* Commercial DMR repeater software used to program the repeater for
amateur use

* Generally this software is complex due to the commercial world’s
diverse requirements

* Re-purposed analogue repeater hardware plus DMR modem requires
repeater manufacturer’s configuration software as well as Pi-Star
software to configure the modem and its Raspberry-Pi

* Once set up generally can be left alone in operation
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