Pazsutne umdpoBomn paamontoonTe1bCKoU
YKB cBsi3n Ha 6a3e ctaHaapTta DMR

(Digital Mobile Radio)
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DMR
DMR = Digital Mobile Radio S

= OAWMH N3 CTaHOAPTOB PaaMNOoCBA3N C UMbPOBON MoAYIALMEN.

" OnybaukoBaH European Telecommunications Standards Institute (ETSI) 8 2005

= Tpu pasHoBUAHOCTU cTaHAapTa DMR: ETS](( | ))\
Y
= Tier | OaHOKaHanbHasa umdbposaa moaynauma, 6,25k World Class Standards
= Tierll [1ByxKaHasnbHana umdposaa TDMA (BPK), 12.5kly,
= Tier TOXe , uyto U Tier |l, HO C BO3MOHOCTbIO TPAHKMHTIA.

* Paguontobutenu npumeHsatoT Tier || B8 DMR (He Kaxkaoe obopyaoBaHue
nogaeprxkmsaet Tier |l)
= MHoKecTBO npoussoanTenen nogaepxumsatotr DMR




Moyemy DMR? DMR

= bBbiCcTpoe pa3suTme B mmpe

" B CcKOpom BpemeHM BO3MOKHOCTb CBA3U U3 Nt0HOro
KPYMHOro ropoda NpakTU4ecku ¢ Atoboim gpyrmm B mumpe

= JloCcTynHOCTb o0bo pyaoBaHUA Digital Mobile Radio Forecast for Installed Base of Active Radios,

= CTbIKOBKa C CEeTAMM Apyrux ctaHaaptos (CAM, Dstar, FM) 5 Heesred scarnd for ey el

" HecKonbKo pagmontobutenockmx cetem DMR B mmpe — DMR
MARC, DMR +, Brandmeister (BM)

" BeemBM: ol I I I
| n , ,
2002 2013 2014 2015

= 868 3aBOACKUX pennTepoB : S
= 738 camoaenbHbIX penuTepos
= 4200 To4yek gocTtyna

Millions of Us ers

2016 2017

... n 80 400 nonb3oBatenen Ha 1 aAHBapa 2018r!

pocT — 200-400 nonb3oBaTenen B Hegento



D MR
CpasHeHue DMR c gpyrumum ctaHpapTamum S i S e

Format Feature P25 Phase i DMR | neETAR | FUSION NXDN/IDAS

Operating Band VHF, U 70cm, 2m,
700/80

70cm, 2m, 2m, 70cm, Z2m, 70cm

Dual Band Yes Yes Yes Yes No

Battery Life 40% Longe 40% Longer Normal Normal 20% Longer

Dual Time Slot Yes

Yes U= \fa N/A
Range 20-25% over wideband analog

Manufacture Specific No Yes, lcom Yes, Yaesu Yes Kenwood,
Ritron/lcom
# of Manufactures >6 1 1 2/1




Ba)kHble onpegeneHus D MR

= Talkgroup — Pa3roBopHasa rpynna no NnpuHLUKUNY permoHa, pa3roBOPHOro A3blKka MU TEMATUKMN.

= Timeslot — BpemeHHON MHTEpPBan B KOTOPOM BeaeTca nepedaya. B DMR aBa tammcnora.

= Color Code — AHanor ToHa CTCSS 8 DMR

= (C-Bridge - CepBep obbeanHatowmm y3nbl DMR cetu

= User —ID — yHMUKa/IbHbIA HOMEP K KOTOPOMY NpuBA3aH p/n No3bIBHOM NOAb30BaTeNS.

= CPS — Customer Programming Software — nporpamma ana co3ganuma u 3arpy3ku Codeplug

= Codeplug — KoHPUrypaUNOHHbIN dara B KOTOPOM MPOMNUCaHbl BCe AaHHble AnA paboTbl
pagunoctaHuum — User ID, KaHanbl.

= Channel — KaHan.
= B FM — KaHan onpeaenstoT YacTtoTbl npuema/nepenaumn n Ton CTCSS

= B DMR —yacToTbl npuema/nepenaun, Timeslot, Color Code, Talkgroup.
" [lpn nameHeHmnmn ntoboro NnapameTpa M3 NepevyncaeHHbIX — 3TO APYron KaHan.



Ucnonb3oBaHue cnektpa 8 DMR

TDMA saves licensing and
equipment costs by enabling
the equivalant of two 6.25 kHz
channais within a single licensed
12.5 kHz channel

Two-channel Analog or Digital FDMA System

Combining

Equipment

Two-channel Digital TDMA System

Repeater

One cail par
rapaeater and channel
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DMR

DIGITAL MOBILE RADIO

Half the Channel Bandwidth

A A

f.-12.5

fo f.+125 f.i 6.25 f, f +6.25
Traditional Analog DMR
25 kHz 12.5 kHz
Channel Bandwidth Channel Bandwidth
1 Channel 2 Channels
1 Repeater 1 Repeater

Efficient Use of Radio Spectrum

DMR Provides 4x as Many Voice Conversations Using the Same Spectrum as
One FM Repeater @ 25 KHz.
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DMR
OcobeHHocT DMR oot o

= J1Ba HE3aBUCUMbIX PAa3roBOPHbIX KaHa/sa Ha ogHoM peTpaHcaaTope (TS1 n TS2)
= JlaHHbIE 1 rONI0C MOTYT NepeaaBaTbca ogHoBpemeHHO (Hanpumep TS1 ronoc, TS2 GPS
AaHHble)

* CMeLaHHbIN pexxmm paboTbl penntepoB — UMdPOBOM M aHANOrOrBbiN (HEOAHOBPEMEHHO)
" YBenm4yeHHoe Bpemsa paboTbl oT 6baTapen (Ha 40%)

" B0O3MOXHOCTb OTNPaBKN TEKCTOBbIX COOOLWEHNIN — INYHbBIX U B TPYNNy
= Koppekuua owmnboK npu nepegaye

= MHoOro npousBoauTeNEN — NyYLLE LEeHbl
= MoHutopuHr cetn (hose.brandmeister.network)



Y3nbl cetu DMR DMR

= PaguocTtaHuumn, Penntepsbl, TouKkn aocTtyna
= O6blyHaA paboTa yepes penntep — 2 HE3aBUCMMbIX KHa/a

= [logKkntoyeHne pennTtepa K cepBepy 4219 coegmHeHnAa co Bcemu gpyrumum penutepamum DMR
—
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C yero Ha4yaTtb?

= [Monyunte DMR ID (https://www.dstar.su/selfcare/)

= [lpmnobpectn P/ctaHumio (Mpmumep:MD380 5-7 Tbic.pyb)

= Kabenb ana nporpamMmmnpoBaHMa AONXKEH NpUaaraTbeca

" [lporpamma CPS — 6ecnnatHa

" Codeplug — KOHPUrypaumna — MoXHO HanNMcaTb CaMoOMy
AN B3ATb Y Kosern, Ho 06A3aTeNbHO BNMUCATb CBOM
DMR ID. YactoTtbl 1 Color Code Bcex pennutepoB ecTb Ha

Brandmeister:
https://brandmeister.network/?page=networkmap



https://brandmeister.network/?page=networkmap

D MR
PagunoctaHuuu ——

= TYT MD380 6e3 GPS
= TYT MD380 c GPS
"= TYT MD390 6e3 GPS
= TYT MD390 c GPS

= [IporpammunpoBaHmeE TOIbKO C KOMMNbIOTEPA

= [locToAHHO OBHOBAETCA NPOLLUMBKA

= MD390 sato MD380 B BOgOHENPOHULAEMOM KOpnyce
=  MHOro KNOHOB C APYrMmMn BpeHaaMmn- COBMECTUMDBI.
" Tonbko oauH Amana3oH —430 nan 144

= Ba3a KoHTakTos 100,000

Aillunce

=  Retevis Ailunce HD1

= CpenaHa ans pagunontobutenen,

= [lBa gmnana3oHa 144 n 430,

= [lporpaMmupyeTcs C PyKU 1 C KOMMboTepa.

= Ba3a KoHTakTos 100,000

" MakKkcmmanbHasa mowHoctb 10 Batr (1/5/10W)




DMR
PaguocraHuuu =

= TYT MD2017 v KNnoHbI
= [lporpammupoBaHue TONIbKO C

Radioddity GD-77

Model GD-77
KOMHbI-OTepa Frequency (MHz) 136174 / 400-470

= PerynapHo o6HoBASAETCA NPOLUMBKA Power Output sw

= [lBa aAnana3oHa—430un 144 Channel 1024

= }Kanobbl Ha TPEKBONN N aHTEHHY :d';’:m =
Battery Capacity 2200mAh

= Radioditty GD-77 '°°“*°T Y:S
= [lBa gnanasoHa 144 v 430, Time siot DUAL

Text Messages YES

" [lporpaMmMmupyeTcs C KOMMNbIOTEPA U
YaCTUYHO C PYKM.

= TYT MD 9600
= ABTOMOOMAbHAA , 45W
= [lBa gmana3oHa 144 n 430,
= [lporpammupoBaHne TONIbKO C
KOMMNblOTEpPA
= 100,000 KOHTaKTOB




PapnoctaHumm DMR )

PaguocTaHuus NonHoiin DMR DMR Kogek  Dual band DOunanasoHbl  BoaoHenp. MNpuemHuK LleHa $ PekomeHgoBaHa?/ KommeHTapuu

TYT MD-380 Yes Yes No VHF or UHF No Superhet 90 Yes. Good quality body and good performance. Promiscuous
mode available

TYT MD-390 Yes Yes No VHF or UHF Yes Superhet 125 Yes. Same as MD-380 but waterproof

Baofeng DM-5R No No Yes VHF + UHF No Direct conversion 50 No. Does not talk to other DMR radios

Baofeng DM-5R Plus No Yes Yes VHF + UHF No Direct conversion 70 No. Does not work on repeaters properly

Ailunce HD1 Yes Yes Yes VHF + UHF Yes Direct conversion 190 As of Dec 2017 firmware is still too buggy BUT radio only just

released. Firmware is still a work in progress. Looks promising, with a true VFO mode.

TYT MD-2017 /Retevis RT82 Yes Yes Yes VHF + UHF Yes Direct conversion 220 Yes. But trackball is disliked by users.

Radioddity GD-77 Yes Yes Yes VHF + UHF No Direct conversion 100 No. Cheapest working dual band DMR but users report a lot of
bugs.

Radioddity GD-55/ TYT MD-398 No Yes No VHF or UHF Yes Direct conversion - No. Does not work on repeaters properly. No longer sold.

Radioddity GD-55 Plus Yes Yes No UHF Yes Direct conversion 115 No. Users complain that firmware is too buggy. Development

seems to have stopped.

Kirisun DP-770 Yes Yes No UHF Yes ? 300 Not for amateurs. Expensive compared to other Chinese radios
and no promiscuous mode.

BFDX CS580 Yes Yes No VHF or UHF Splash ? 130 Yes. Gets good reviews. Colour code and timeslot promiscuous
mode as well.

AnyTone AT-D868UV Yes Yes Yes VHF + UHF Splash ? 170 Very new, not enough reviews to tell yet

Connect systems CS750/CS751 (VHF) Yes Yes No VHF or UHF No ? 240 Monitor feature is good — basically a colour code and timeslot

promiscuous mode, but there are newer radios out there with
more features and cheaper. Generally good reviews.




PeTtpaHchaaTopbl

= Motorola
= Jly4ywni HO AOPOron BapuaHT

= Hytera
= RD625, RD985
= RD625 — moH0610K, 1-25BaTT, nutaHune 220B,
BCTPaMBaeMbli AynaeKcep, yaaAeHHbIN A0CTY
K YyNpaBAeHuto.
=  AHanorosbi n Llnbposon pexmnm

= CamopgenbHble, Ha 6a3e naat MMDVM

= TpebytoTca ABe pagnoCcTaHUMKU U AynaeKkcep

= JlewesBne NPOMbILL/IEHHOrO pennTepa : T ;
= TpebytoT bonblero obcnyxmneaHms :




DIGITAL MOBILE RADIC
—

TouKu pocryna

" [lo3BonAOT NoaKA4aTbCcA K ceT DMR BHe 30HbI 4ENCTBUA PENUTEPOB.
= PaboTatloT KaK NpaBuI0 B CUMIIEKCE
*  MOHO HOCUTb C COBON UK B MalLUUHe
"  Hwuskune TpeboBaHUA K ckopocTn NHTepHeT (11Kknnobur)
= BapuaHTbl TOYEK A0CTyna:
= Openspot — aBToHOMHas, 6e3 WIFI https://www.sharkrf.com/products/openspot/
= DV Mega — Hy»eH KomnbtoTep nnm Raspberry http://www.dvmega.auria.nl/
= DV Mini http://www.gOhwc.com/dv4mini.html
= Micro Node — asTtoHomHasa, ¢ WIFI http://micro-node.com/nano-dv-m1.shtml

1

DV-Mini Dongle

DV-Mega (Raspberry Pi based)


https://www.sharkrf.com/products/openspot/
http://www.dvmega.auria.nl/
http://www.g0hwc.com/dv4mini.html
http://micro-node.com/nano-dv-m1.shtml

D M R

DIGITAL MOBILE RADIC
R s ==

Cucrema KoHTponsa DMR cetu - Brandmeister

» http://hose.brandmeister.network/ - kKoHTponb pasrosopos B8 DMR cetn

" https://brandmeister.network/ - JIn4HbIN KabUHET, HGOPMaLUA O CETU, U yrpaBAeHNE CBOMMM TOYKaMM

A0CTyna v pennutepamu.
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http://hose.brandmeister.network/
https://brandmeister.network/

DMR cetb B MOCKOBCKOM permoHe
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D MR

DIGITAL SILE RADIC
R ==

NoppobHee: TG — Talkgroups — PasrosopHbie pynnbil

= Talk Groups (TG) Pa3roBopHble rpynnbl — Cnocob pasageneHus
No/ib30BaTeNEN NMPU UCNOb30BAHNM eAMHOro KaHaa CBA3MW.

" B oaguMH MOMEHT BpeMeHU Ha KaHane CBA3U MOKET rnepeaaBaTbCA TONbKO
oaHa TG

" Ecnuv pagmocTaHumMA He 3anporpammmnpoBaHa Ha NPOCyLLNUBaHME
KOHKpeTHoM TG, To OHa He byaeT NpMHMMATb pa3rosBopbl B 3Ton TG.

= Ho! Ecam BKAOUYNTL pexXum Promiscuous — pagnoctaHuma byaer
npnHnmatb Bce TG Begylme nepegayvyy Ha 4aHHOM KaHane.



D MR

OcCHOBHbI€e pa3roBopHble rpynnbl (TG): p_——
=  Poccummnckue = [lpyrune

= 2501 Poccmna — ocHoBHaA rpynna = 91 MexayHapoaHaa, aHrNoA3bIYHAA

= 950621 — MockBa = 3100 - CLLA

= 950622 — KpacHoApcK = 2350 - BennkobputaHus

= 950617 — KaBkKas m 255 —YKpauHa

= 950615 — PoctoB = 25501 Kunes

= 950606 — CaHKT-leTepbypr = 280-Kunp

= 950605 — EkaTepuHbypr

= 950600 — NBaHOBO = ...UM MHOIUe apyrue:

= 950610 — YenabuHck

= 950612 — OmckK https://brandmeister.network/?page=talkgroups

= 250629 — Open
= 250630 — Ceprues lNocag


https://brandmeister.network/?page=talkgroups

D MR

NoppobHee: CC - Colour Codes — «LiBeTtoBble Koabl» Penutepos

= DMR penutepbl ncnonb3ytot CC (Color Codes) Takxe KaK aHa/10roBble penuTepsbl
npumeHatoT CTCSS naum DCS, moxHo cumntaTb Color Code undpposbim aHanorom CTCSS nau
DCS

= [1na gocTtyna B penutep Heobxoammo 3HaTb ero CC 1 3anporpaMmmnpoBaTh ero B
pPagnNoOCTaHLUMM AOMNO/HUTENbHO K YacTOTamM Npmuema 1 nepenayu.

= CyuwecTtByeT 16 pa3nnyHbix CCs (CCO-CC15)
= Color Codes obs3atenbHbl ansa scex DMR petpaHcnaTopoB. O6biyHO npumeHsatoT CC1
" Ecnm CC ycTaHOBNEH HEBEPHO — AOCTYNA B penuTtep He byaer.

" PeanbHbin cmbicn CC— ana paboTbl B HECKONbKUX PETPAHCAATOPAX, PACMONOKEHHbIX
HeJaneKo Apyr OoT Apyra U Ha O4HOM YacToTe.



S o DMR
Moapo6bHee: Admit Criteria— Kputepui paspeweHuna nepegaum AL

= Always- B ntoboe Bpems, Aarke ecqiM Ha KaHa/ie BedeTcsa nepenada
= Channel Free — koraa KaHan cBoboaeH
= Color Code — korga kKaHan cesoboaeH n CC cosnagaer

* Cyutaetca Bexknumebim ctaBuTb Color Code ans aoctyna B penutep n Channel free gna gocryna
K TOYKe AocTyna.

=" [lpumeyaHue: BHD1 n GD77 ctaButb Channel Free u ana goctyna B penutepsi.



Mpumep nporpammuposaHmna paguoctaHumm — ycraHoska DMR ID
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DIGITAL MOBILE RADIO

Mpumep nporpammupoBaHUA paguoCTaHLMKU — KaHan penuTepa
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Mpumep nporpammupoBaHna paguoctaHuum — 3oHa (Habop KaHanos) 2_“,{'__'3
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Mpasuna pabotbl B cetn DMR DMR

DIGl

JBILE RADIC
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Bce paamocTaHUMKM AONXKHbI UMETb 3aperncTtpmpoBaHHbii DMR ID.
= OpauH DMR ID pgoctaTtoyeH anda Bcex paamMoCcTaHLUMM OAHOIo NO/Ib30BaTENS.
*  [IOMHUTb YTO NPU BKJOYEHNM HA OOLLLEBBI3bIBHbIX KAHaNaX aKTUBUPYHOTCA AECATKM PENUTEPOB.
= [lpoBepATb curHan Ha Brandmeister.network
= [lepexoanTb B NO0KanbHyto TG Npu ANUTENbHbIX PAa3roBopax.
= Ha3blBaTb CBOW NO3bIBHOW
= OO6bIYHbIN BbI30B B MHOCTPaHHbIX rpynnax: “RA3DEM listening for calls on group XX”

. rOBOpMTb TOJIbKO Nocne nosiydeHnAa ToHa A0CTyMNa B pennutep

" I'Iepmo,u,mquKM AeNaTtb Nnay3bl 414 Xenarnwmnx BCTYNnUTb B Pa3roBop.
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lNpakTnyeckaa gemMmoHCTpauuA S o]

= MD380GPS

" Ailunce HD1
=" Openspot

= Hytera RD625




