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Digital Mobile Radio

An ETSI published global standard

Over a DOZEN manufacturers of radios
(Hytera, Vertex, Motorola, Tait, BFDX, ...)

Superior voice quality (AMBE+2) vs older
digital modes (AMBE, IMBE, GMSK)

Longer battery life!
Supports multiple talk groups
Supports data applications (txt,gps)
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Intellectual Property Licensing

MOTOROLA SOLUTIONS

MOTOROLA DMR LICENSEES
(as of 01 July 2016)

Alfacom S.r.l. (f/k/a EMC S.p.A.)
ASELSAN Elektronik Sanayi ve Ticaret A.S.
Excera Technology Co., Lid.

BFDX Fujian Beifeng Telecom Technology Co., Ltd.
Guangzhou Victel Technology Co., Ltd.
Hytera Hytera Communications Corporation Limited

JUSTON Electronic Equipment Co., Ltd.
JVCKENWOOD Corporation

Kirisun Communications Co., Ltd.

Lisheng (Fujian) Communications Co., Ltd.
Qixiang Electron Science & Technology Co., Ltd.
Quansheng Electronics Co., Ltd.

Anytone
QS Radio

Kydexa Quanzhou City New Century Communication Electronics Co., Ltd.
Quanzhou Feijie Electron Co., Ltd.
R e Quanzhou SFE Electronic Technology Co., Ltd.

Radio Activity S.r.l.

Selex ES S.p.A.

Shenzhen COVALUE Communications Co., Ltd.
Shenzhen Samhoo Science & Technology Co., Ltd.
Tait Electronics, Ltd.

TTG Global Ltd.

c8 7 and 8
series

Simece
TYT Electronics Co., Ltd.
Uniden America Corporation
Puxing Xiamen Puxing Electronics Science & Technology Co., Ltd.



DMR Standards

= How-DMR-Works-Conventional-Tier-2.pdf - Adobe Reader [o &=
File Edit View Window Help *
[ Open | / 59 I ‘ (] = ‘ Tools = Fill & Sign = Comment

DMR Tiering and ETSI DMR Standard Parts

There are three Tiers in the DMR standard -

DMR Tier |: Unlicensed

* Products for license-free use in the 446 MHz band.

DMR Tier II: Conventional

» Licensed conventional radio systems, mobiles and hand portables operating
in PMR frequency bands 30 to 1000 MHz. The ETSI DMR Tier |l standard is
targeted at users who need spectral efficiency, advanced voice features and
integrated IP data services in licensed bands.

DMR Tier Ill: Trunked

» Trunking operation in frequency bands 30 to 1000 MHz. The ETSI Tier lll
standard supports voice and short messaging handling similar to MPT 1327.

WWW.OMRABSOGIATION.ORG
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DMR Standard
DMR Tier II: Conventional

e Licensed conventional radio systems, mobiles and hand

portables operating in PMR frequency bands 30 to 1000
MHz

e Targeted at users who need in licensed bands:
» Spectral efficiency
» Advanced voice features

» Integrated IP data services.



DMR Standards Public Access
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DMR Tiering and ETSI DMR Standard Parts

All DMR standards are available on the DMR Associations website
http://dmrassociation.org/

The DMR Standard
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DMR Main Characteristics

12,5 kHz channel

9,6 kbps gross bit rate

4-FSK modulation (constant envelope)
2-slot TDMA channel

e Built around a 30 ms slot structure
e 50% duty cycle slot structure

» Forward and reverse transmission on a time division basis
Voice, data or generic signaling
Designed for frequency bands from 30 to 1000 MHz



“Half the Channel Bandwidth

f.-12.5 f. f +12.5 f.—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




—_—
g

More Spectrum Efficient
than Older Digital Modes

1

_—

A A

f_—11.25 f_ f_+11.25 f-625 f f +6.25

Guard Band No Guard Band
as large as 10 kHz between 2
between channels channels

Total BW=22.5 kHz Total BW=12.5 kHz



TWO Repeaters in One!

TOMA saves licensing and
squipmaent costs by enabling

One cail par
Two-channel Analog or Digital FDMA System
the equivalent of two 6.25 kHz

repeater and channei
Repeater 1 . 1

Frequency 1
Combining

e ]

Frequency 2

channais within a single licensed
12.5 k=z channsl
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Radio Groups
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Two calls per
Two-channel Digital TDMA System

répaaier and channei

— Il B

Frequency 1

Lower infrastructure cost, 1 box in rack
TWO voice/data channels from one repeater

Radio Groups
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/ Longer Battery Life

Older Digital Modes DMR
(FDMA) (TDMA)

“For each hour of usage the TDMA radios show between
19% and 34% less battery capacity is required than for the
FDMA models.”

"40 percent improvement in talk time in comparison with

analog radios
http://dmrassociation.org
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AUDIO QUALITY Excellent

Poor

trong

——
" Better Signal Quality

SIGNAL STRENGTH

No hiss/pop/static

Forward Error
Correction (FEC),
Cyclic Redundancy
Check (CRC)
encoding

Better RF range
due to processing
gain
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S unit, dBm, milliWatt
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Sl
S2
S3
S4
S5
S6
S7
S8
S9

-127
-121
-115
-109
-103
-97
-91
-85
-79
-73

0.000000000000199526
0.000000000000794328
0.000000000003162278
0.000000000012589254
0.000000000050118723
0.000000000199526231
0.000000000794328235
0.000000003162277660
0.000000012589254118
0.000000050118723363

0.00009988149
0.00019928977
0.00039763536
0.000/79338686
0.00158301490
0.00315852997
0.00630209582
0.01257433430
0.02508909536
0.05005932649
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/ Better Audio Quality

* Listen for yourself. DMR does sound better
than older digital technologies.




Better Performance

* DMR radios share basic processing, resulting in

Better sensitivity;

Better selectivity;

Better intermodulation rejection;
Better spurious rejection;

Better blocking;

Better adjacent channel power;

Better adjacent transient channel power.

* More rugged

[P54/1P65/1P67 (dust tight/splash to immersion)
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Amateur Digital Voice Systems
D-STAR (Icom)

P25 Phase 1 (Multi-Vendor)

System Fusion (Yaesu)

DMR (Multi-Vendor)

Digital Voice System outside of DMR Standard



e
Data and Voice at the

Same Time

®
@ Slot 1 Voice

¢

B

—
— Slot 2 GPS Location

/ S . =
N (or second channel voice when not sending GPS data)
A
N

| ":‘?:3 \V Give your location WHILE talking!
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vnamic Mixed Mode:

First in — First Out
Analo% Analog

OR
Slot 1 TDMA Slot 1 TDMA
— —
Slot 2 TDMA Slot 2 TDMA
Repeater dynamically detects the type of input This is an option for a phased migration from

IP site connect is supported on digital modes analog to networked DMR repeaters.



IP Site Connect
1 or 2 slots (channels)

(/X)) Link statewide/regionwide systems (/X))

@ — () =[man =) — @
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IP Site Connect

A peer can participate with one or both time-slots
Peers register with the Master
Master keeps peers informed about other peers

Master/Peers function as a fully meshed network for
voice and data traffic

If the Master fails, the fully mesh network continues

to operate, but new peers can not join nor are changes
announced

A third-party bridge (c-B or SmartPTT) is used to
interconnect IP Site Connect networks
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TRBO Repeater Bridges

Links master repeaters (groups of 15-20),
and bridges

Manufacturers: Rayfield; Bridgecom

Provides arbritration. If two users key up
simultaneously, one gets denied and
immediately Is notified to prevent dual

transmissions.



Rayfield TRBOLink (C-Bridge)
TRBOLink

TRBOLInK an IP-based networking controller designed to enhance wide-area 5  system capabilities and to provide interoperability

functionality between l>. andnon-ls] (for example, analog and P25) systems in commercial (business and public safety) systems.
TRBOLInK controllers connect into [, IP Site Connect (IPSC) systems through IP network connections (private or internet)

Whereas IPSC systems are limited to a maximum of 15 repeaters in one network, TIRIB@LInK controllers can be used to expand IPSC
systems into very large systems, with hundreds of repeaters connected if needed. They also alow for dynamic bridging between repeaters or
groups of repeaters and between time slots, based on talkgroup ID codes or pre-programmed "patches”

TRBOLInkK systems handle voice (group, private and All Calls). GPS and ARS data, text messaging, Call Alerts, Radio Query, Radio
Enable/Disable and Emergency Calls. This allows for a fantastic amount of flexibility in the operation of an IPSC system. For example, Emergency
Calls and All Calls can be transmitted on one time slot, but be received on both time slots.

Analog interfaces are available to tie into the accessory ports on repeaters, base stations, control stations or analog dispatch consoles, providing
interoperability between & systems and conventional analog, P25 conventional or trunking or other non-ls systems.

TRBODispatch  PC-based Radio Dispatch Client software. allows for computer workstation veice dispatching and manual remote
bridging control. TIRIBODisSpatch  connects directly into a [ system. through an IP network connection (private or intemet) to a
TRBOLInkK controller. No control station radios are needed.

More information about the TIRIBILINM  can be found Here in our Library section.



Bridgecom TL-Net

Home -

Products

TL-NET MV-DMR

TL-NET MV-DMR
$1,295.00

MV-DMR 2U Chassis

‘A5 License v

Quantity

|1

Add to cart

Interested in linking your MOTOTRBO repeaters to the DMR-MARC or DCI network?

Is your Amateur Radio Club, Business, or Public School District interested in creating its own wide-area DMR
Network?

TL-NET MV-DMR is 100% compatible on the DMR-MARC and DCI network and can stand alone to create your
own.

MV-DMR is a hardware solution (2U rack mountable} to connect several peers (repeaters) together. Choose the
product that provides you with the number of peers (repeaters) you want to connect: 5 peer, 15 peer, 30 peer, or 50
peer.

TL-NET started as a wide-area site linking product for LTR in 2006. Since thattime it has grown to include the
linking of repeaters used for co ional CTCSS/DCS/CSQ and DMR digital.
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Text Messaging

Send to one person, or a group of
people.

- Weather Alerts
- Club Meetings
- Anhnouncements




DVIR-MAR

Motorola Amateur Radio Club Worldwide Network

* 1500+ Site network in 45 US States, 46
Countries
e ND(3), SD(10), LA(31) not [yet] deployed

» Also bridged to other Motorola Repeater-Based
DMR networks

* 100% Pure Digital
» 20,000+ registered user IDs

* To register or learn more
e http://[dmr-marc.net



DMR-Plus Network

<100 Site network in the US and Europe

Bridged to other Hytera repeater-based DMR networks
100% Pure Digital

Allows interface to Motorola Repeaters (via R-pi & app)
Allows data dongle into network -

Shares user and repeater registration with DMR-MARC
To register or learn more  http://nam-dmr.de


http://www.dj0abr.de/english/technik/dstar/dv4/dv4_roadmap.htm

/ — ///

~ BrandMeister Network

Quickly supplanting DMR+

Bridged to other non-Motorola DMR networks

100% Pure Digital

Allows Motorola, Hytera, Radio Activity, Kirisun repeaters
Allows APRS, texting, dongles, homebrew into network -

Scanner-like monitoring via PC and Internet link
Shares user and repeater registration with DMR-MARC
This is the network to watch in 2016!

To learn more https://brandmeister.network


http://www.dj0abr.de/english/technik/dstar/dv4/dv4_roadmap.htm

DMR-MARC WW Repeaters

>




BrandMeister Home Page

BrandMeister = Register  login  H=EN  ©f Settings
Hascistbaard User Dashboard
Last Heard — INDUSTRIAL REP... HOMEBREW REP... Map
Repeaters 424 136
: Full report © Full report ©
Hotspots a
DVAMINIS HOMEBREW HOT...
Masters 191 325
N\ Alerts Full report © Full report ©
|l Data Visualisation MASTERS VOICE CALLS
of Services
= Full report © Full report ©
Repeaterin RX Repeater in TX External calls

Latest BrandMeister News




NYC I\/Ietro Dlgltal Network




Repeater Listing

West Orange, NJ KC2NFB 446.225 -5 MHz Color Code 1

Time Slot
#1 - Group Call TG 444 Bronx Trbo System Wide -FT
#2 - member only private Talk Groups

East Meadow, NY KC2NFB 444.400 +5 MHz Color Code 1
Time Slot

#1 - Group Call TG 444 Bronx Trbo System Wide -FT

#2 - member only private Talk Groups

Manahawkin , NJ K2HR 445.4250 - 5 MHz Color Code 3

Time Slot

#1 - Group Call TG 444 Bronx Trbo System Wide -FT

#1 - Group Call TG 1 = World Wide -PTT

#1 - Group Call TG 3 = North America -PTT

#1 - Group Call TG 13 = World Wide English-PTT

#1 - Group Call TG 3172 = NE / Regional-PTT

#1 - Group Call TG 310 = Tac 310 -PTT

#1 - Group Call TG 311 = Tac 311 -PTT

#1 - Group Call TG 9998 = Parrot , Audio Test Server-PTT
#2 - member only private Talk Groups




n

{1t

Ry Ak

Motorola CPS

e D] Trarkiy

e wovhor
Ao Tokowoond
¥ She Corrwct

Mosssging Detsy (n)

Comgraszed LO® Dty [

oy

P P—.

REDIT




Connect Systems CPS

( wher PYoarammi

HAMI

‘:N- Edit vaum‘ 6¢mn Vm Toch Window Heip

Dk s % @

| vewerrss |

I NETBDCC ~
- NESRF OO
T MG GO
T e EC

T NYAZA MHEC Recene

| wanPT T4

mp{’ﬂll“

Coor Cade

ReseateqTime Sist | Sot 1

Romanscas Lt | @) Nove

Auto 5290 Star |
Re Qnty (]

Tak Around (V]|
Lone Workar [
vox| |

i DMURS1 Emergoncy Alsrm hdicaton ||
T DMURSY Erergency AsmAcs ||

:Em_”__ 1) s | mew | 020196 M| 4|»|n]|e|X]

il

csaot 126174z USE 20150518 174880




fle Edt Prognm Sethng View Window Help

D@ s T

- CS700 - CS700_OCARC.rat

b - P o v
1 WValley WwW P “Channe! Information
-l Valley NA Dighallénskog Data Dota Dats
W Valiey TAC )
1 Valley NEUSA CharretMids [Dial =) Dharrnl Hane [N2ITIO Reg Private Ca Confimed [
4l MValley BX Emergency AlamAck [~
& N2DXL DVR BandWidth [12%H:  »|  RXFreguenc(MH: Wm Data Cal Corfimed I
Empire WW
ﬁ:mm Scanblist |None A TX Freguenay(MHz| Fcam Comgressed UDP Data Header [
Ml Empire TAC Emeguncy System lNune 'l
4l Empire NEUSA Samkh [Nomd  ~| Admit Cidssia | Cobe Code <]
B Empire TS - Tx Cordact Name [LocaFioger v
I KSRTwWw X Rl Fraguency I‘-°" :]' HikSom
L Pe Geoug Ligt Ilor.\lm.gu vl
4 KISRT NA h ReOry ™
K2SRT TX Rel Fraquency [0 >
:nsnz’ Lorw Worke ™ Coket Code |1 -l
- 8 ¥2SRT Reg T07[s @ =l vox ™
£ NaTVO W Takaround ¥ BN .
2 NTVo NA 10T Rk Delsie] [0 S E
4l N2TVO Eng Pvacy [Nore -l
M N2TUO NE Power [Low =] s o
g NZITVO Feg
2 N2DCEB WW  Andog Dt
1 N2DCEB NA |
4l N2DCEBEng ! Pot [Nene - It tre [Nore -1 fircadr 1 T° e
) N2DCE/B NE Decude2 T Cecode L 17
{ Muvare |00 - TaSmgralreg S IOﬂ 'I
) N2DCE/B Reg 24, d Decadr 1= Owaroile Y.
:mﬂ P Gagrwie g Seatper m P Hewoae Sunst/ Toumotl Lode Doceom & r Owcom i l"
4 NZDCEM Eng £ Depter P11 L
~ 4l N2DCE/M NE S
| CSTO0Radic Programming Software Copynght: CONNECT SYSTEMS INC | s0oMbez-aoomie | 50818 17

&




, / /
/

XPR4550 Mobile




Digital channe! 1
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DMR Radios




SL+XPR7550 Portables

Tall=1

Ch 1

Sty

Contacts Scan
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PD782 portable




MTR-3000 100 w.Repeater







K1MOT Hudson Site

145 and 447 MHz MotoTRBO
50 watt Repeaters on
1400 VA UPS

Kohler 14 KW Auto-start
Generator




SLR-5000 50W Repeater

0 MOTOROLA SOLUTIONS Products Services Solutions Support How To Buy Partners

HOME MOTOROLA PRODUCTS MOTOTREBO SYSTEMS MOTOTRBO TWO-WAY RADIO INFRASTRUCTURE

SLR 5000 SERIES REPEATER

For your business to be successful, you need dependable voice
and data communications that reach every corner of your
operations. The MOTOTRBO SLR 5000 Series Repeater delivers
high performance, high reliability two-way radio service with all the
features you need to connect your workplace whether you're in the
field or on the factory floor.

With its sleek form factor and low power consumption, the
MOTOTRBO SLR 5000 Series is engineered for low cost of
ownership. And with a huge leap forward in technology, it
represents the next generation in repeaters as the cornerstone of
a MOTOTRBO professional two-way radio system.

Whether you need the simplicity of a single site conventional
system, or the powerful trunking capabilities of Capacity Plus,
Linked Capacity Plus or Connect Plus, the SLR 5000 Series
delivers the power of digital two-way radio to your workforce.

LR, | — < G P <P




SLR-8000 100W Repeater

0 MOTOROLA SOLUTIONS Products Services Solutions  Support How To Buy  Pariners

HOME MOTOROLA PRODUCTS MOTOTRBO SYSTEMS MOTOTREBO TWO-WAY RADIO INFRASTRUCTURE

SLR 8000 REPEATER

For better safety and efficiency throughout your organization, you
need reliable voice and data communications that connect
everyone and everything. The MOTOTRBO SLR 8000 Repeater
delivers high performance, high reliability two-way radio service,
optimized for your workplace. With its small outline and high
reliability, it's engineered for low cost of ownership. And with a
huge leap forward in technology, it represents the next generation
in repeaters.

Versatile and powerful, MOTOTRBO combines the best of two-
way radio functionality with the latest digital technology. It
integrates voice and data seamiessly, offers advanced features
that are easy to use and delivers increased capacity to meet your
communication needs from the field to the factory floor.

Whether you need the simplicity of a single site conventional
system or the powerful trunking capabilities of Capacity Plus,
Capacity Max or Connect Plus, the SLR 8000 delivers the power
of digital two-way radio to your workforce.

dih =om & 9GP S ==




/
—_— =
p

Tait TB9300 DMR Repeater

Dual 50W Repeaters

Dual 100W Repeater

1000 Channels; uses modules of TB9100 for P25 to DMR conversion!
Should support Conventional DMR (Tier2) in 2" firmware revision!




RD-982 50 w. Repeater
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Ham Friendly Dealers

e Sandy’'s Comm., contact Jeff, 866-993-9011
* KB Cubed LLC*, Barbara KD2JCK, 201-660-5051
* Amazon/Ebay sellers (no support)

/
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Amateur DMR Growth by # Repeaters
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Amateur DMR Growth by # Radio IDs
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Some DMR Web Sites

(check out the links at these web sites)

(great general info)

(need
to join the group to access some links)

(Brandmeister)

(Independent Digital Network)
(NJ-TRBO DMR Network)


http://www.dmr-marc.net/
http://groups.yahoo.com/group/MOTOTRBO/
http://brandmeister.network/
http://n2jti.net/
http://n2jti.net/

~~ DMR: A NEW MODE FOR AMATEUR
DIGITAL RADIO

Spectrum Efficient!

Supported by multiple manufacturers!
Longer Battery Life!

Resilient Networks (no internet needed)
To learn more http://dmr-marc.net
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Questions?

Contact Kai Chen,

Or

e Reserve your DMR Identification Number
e For your next DMR radio


mailto:k2trw@arrl.net
http://dmr-marc.net/contact.html

