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Presentation Summary

« DMR Requirements

« DMR Tiering and ETSI DMR Standard Parts
« DMR Technology Overview

 DMR Tier Il Features

« Benefits of DMR
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5 Digital Mobile Radio

An ETSI published global standard
Many manufacturers

Longer battery life

Supports multiple talk groups
Supports DATA applications (l1oT)
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Intellectual Property Licensing
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MOTOROLA DMR LICENSEES

(as of 01 September 20177

3M Innovative Properties Company

ASELSAMNM Elektronik Sanayi we Ticaret A S
Excera Technology Co_, Litd.

Fujian Baofeng Electronics Co, Ltd.

Fujian Befeng Telecom Technology Co., Lid.
Suangzhou WYWictel Technology Co., Litd.

Hytera Communications Corporation Limited
JUSTOMN Electronic Equipment Co o, Lid.
JWCKIERMWWOOD Cormporation

Kirisun Communications Co., Lid.

Leonardo S_ oA

Lisheng (Fujian) Commumications o, Lid.
Qiixiang Electron Science & Technology Co_, Lid.
Cruansheng Electronics Co_, Lid.

Cruanshun Communication Technology Co_, Litd.
Quanzhou City Mew Century Communication Electronics Co., Lid.
Chuanzhou Feiljie Electron Co., Lid.

CDumanzhou Risen Electronics Co_, Ltd.

Crwanzhou SFE Electronic Technology Co., Litd.
CQruanzhou Tietong Electronic Equipment Co_, Litd.
Radio Activity S.r.l.

Shenzhen COWALUUE Conmmunicatons Co o, Lbd.
Shenzhen Samhoo Science & Technology Co_, Lid.
Tait Electronics, Ltd.

TTG Global Ltd.

T T Electronics Co., Libd

Uniden America Corporation

Hiamen Puxing Electronics Science & Technology Co, Litd.
ZTE Trunking Technology Conporation



DMR Standards

ETSI DMR Standard Parts

™
DMR Tier I: Unlicensed
* Products for license-free use in the 446 MHz band.

DMR Tier ll: Conventional ‘j

» Licensed conventional radio systems operating in LMR frequency
bands 30 to 1000 MHz. Targeted at users who need spectral
efficiency, advanced voice features and integrated IP data services
in licensed bands.

DMR Tier lll: Trunked

» Trunking operation in frequency bands 30 to 1000 MHz. The ETSI
Tier 11l standard supports voice and short messaging handling
similar to MPT1327.




— . =
P —

/

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.

Tier II Supports Tier I, not converse!



DMR Standards Public Access

DMR Tiering and ETSI DMR Standard Parts

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

WORLD LEADING PROFESSIONAL DIGITAL RMORILE #ADI)

Languagos
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
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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

Ml 7=

ML

8

%

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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Digital Voice CODECs

D-STAR (Icom)

P25 Phase 1 (Multi-Vendor)

System Fusion (Yaesu)

DMR (Multi-Vendor)

Digital Voice CODEC Not Specified
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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 Speech Clarity

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
-__—

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
0.00079338686
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
e Better sensitivity/selectivity;
e Better spurious/intermodulation rejection;
e Better blocking;
e Better adjacent channel power;
e Better adjacent transient channel power.
* More rugged
e [P54/IP65/1P67 (dust tight/splash to immersion)
* Polite Access

e Blocks TX into existing QSO, override available
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Substandard Terminals

No FCC Certification
e Searchable on FCC Database?
Support Tier I (Only)
e Radio-to-radio?
Simultaneous Double Time Slot
e No sync, interferes with repeater
Works with hotspot only
e Questionable Performance

Bargain Price
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Simultaneous Data/Voice

@
¢
—>

— . Slot 2 GPS Location

] (or second channel voice when not sending GPS data)

Slot 1 Voice

B

| N WV Give your location WHILE talking!
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Dynamic Mixed Mode
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 (@

Peer

@ — () =[aman =) —
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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 is used to interconnect IP Site
Connect networks
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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

* 3100 Site network in 48 US States, 63 Countries
e ND(6) and SD(12) not [yet] deployed

» Also bridged to other Motorola Repeater-Based
DMR networks

* 100% Pure Digital
» 82,000+ reqgistered 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

Rival to DMR-MARC

Bridged to other non-Motorola DMR networks

100% Pure Digital

Allows and supports Multi-Vendor DMR 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!

To learn more https://brandmeister.network


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

User Dashboard

INDUSTRIAL... c HOMEBREW ... Map

912 Y 2 854

Full report © Full report ©
=)

DV4AMINIS HOMEBREW...

192 Pl 5174

Full report © Full report ©

MASTERS VOICE CALLS

43 LD 42

Full report © Full report ©

Repeaterin Repeaterin External calls
X

- “




Bronx TRBO Repeater Map
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Bronx TRBO ( NY Metro DMR Repeater Network)
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NJ TRBO Repeater Map
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Repeater Listing

8] Bronx TRBO ( NY Metro DMR Repeater Network)
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Talkgroup Support DMR-MARC

€~ KB2ZRF Howell, MJ «g>

L

RF Howw=Ill, .0

e

KB

i

marrm=
AA0.FI000 +5 MHZzZ Color Code 1
(Bridge Partner of DMR-FRARC)

TS #2 - T 2 = Tri-State (O

TS #1 -TiG 3 = M. America (PTT)
TS #1 - TG © = Local Repeater (PTT)
TS #1 - Tis 1 = wWorld Wwide {(PTT)

TS #1 - TG 13 = wWwW English (PTT)
TS #1 -TG 95 = TAC 195 (PTT)

TS #1 - TG 3172 = Northeast Reg. {(PTT)
TS #1 -TG 310 = TAC 310 (PTT)

TS #1-TG 311 = TAC 311 (PTT)

TS #1 - TG 8951 = TAC 1 (PTT)

TS #1 - TG 8952 = TAC 2 (PTT)

TS #1 - TG 8953 = TAC 3 (PTT)

TS #1 - TG 3134 = NJ State (PTT)
TS #1 - TG 3136 = NY State (PTT)
TS #1 - TG 3142 = PA State (PTT)
TS #1 - TG 3125 = MA State (PTT)
TS #1 -TG 31121 = First - Coast - FL
(PTT)



BM Repeater Info 1

Repeater N2DMJ User Dashbosrd ~ Repeaters — N2DM)J
Repeater Info N2DMJ
Number 313442

Time Master My call Destination Options RSSI
City Newark, New
jersey © 87 3108 EEN2DM) Q) EESkynet Ts1 *
Seconds [Daniel] {37030)
Country &S US (3134893)
Website  Click here © 18 3108 &= N2DMJ Q) B8 Skynet TS1 *
Minutes [Daniel] (37030)
sysops [ (3134893}
Hardware = MMDVM © 21 3108 S N2DMJ & 58 Skynet — *
(Repeater) Minutes [Daniel] (37030)
2 (3134893)
Firmware 20180222 _Pi-
Sl o 3108 mEN2DM) Q40 EESkynet (R *
Minutes [Daniel] (37030)
Power 10 Watt (3134893)
(EIRP)
© 20 3108 EENZDM) Q4 EESkynet *
St l‘°_"°kt z Sl Minutes [Daniel] (37030)
pidian (3134893)
Master BM3108

Showing 1to 5 of 5 entries



BM Repeater Info 2

Frequency Details
™ 443.0900 MHz Location
RX 448,0800 MHz

shift  5.000 MHz

cc 1
Slot details (i}

Timeslot

1

Timeslot - AR V.90 fi [T L

nStreetMap contributors.

s 7 @dpe

J =

Reflector

Antenna Details

Antenna Height 60 m
(AGLinm)

Antenna Height 196.8
(AGLin ft) ft
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Filese Program  Option

DEFHIRW

Channel Type | Digial Channel

Scan List | None
Auto Scan []
= BX-TRBO C CobrCode 1 |3
= BX-TRBO I s [
= BX-TRBO b RepeterSot (1 |
= BX-TRBOE Allow Talkaround []
= BX-TRBO Receve(®) Only []
Soemsot R . >
= SIMPLEX 1 Offset(MHz)
= SIMPLEX 2 RX Frequency(MHz) 43345000 | [4.00000 | TX Frequency(MHz)
= SIMPLEX 2

Mapping =
ol SIMPLEX
= Analog Sim RX Contacts Tx Contacts | Simplex

Mone
+-@ Richmond DM Emergency System |
=@ Petersburg DI Power Level | Low

7@ South Hill DMI Emergency Alam Indication [ ] ToTeec) [300 2
7@ Wallops DMR? - :

@ WashDC DMF Emergency Alam Ack [ TOT Key Delay(sec)
]g anpok% DMF[ Emergency Call Indication [ | Admit Criteria | Aways

=& Harrisonburg )
1@ Charlottesville e
5@ Linden DMRV
=@ Fredericksbur
5@ Alexandria DV
+-&@ Richmond BM

SRR AAMNYiAben A D
>




Anytone CPS

B DBGBUVE[DBESUVEUNF(400 - 480 MHz) VHF(136 - 174 MMz)).CAUsers\Kaif\DocumentsiRadio\Anytone\AT868UV_LIMARCNV_COREA,, = © IIEI

File Nuodel S Progam Tool Yew Help

NDEE spe D
[D8ssuvE no. | _Re
= Public " | Fregf
| | Channei 1| 440G
|- Zone 2 145
|-Scan List 3 | 446(
|-FM 4 | 444
|-Auto Repeater Offset | 5 | 443
|- Basx information 6 | 4464
|- Optional Settng 7 | 447
|| Alarm Sefting 8 ] 444
|| Local Information o1 443
| —Hotkey 10| 446
& Digdal 1| 446
& Analog 2| 433
13 | 440
14 | 443
15 | 442(
16 | 446.
17| 444
16 | 446
19 | 443
20 | 442
21| 441.
4141
23 | 438
24 | 438
26| 438
27 | 438
26 |438
20 | 438
30| 438
31 | 438
& i S
« I s [ ] ’
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DMR Commercial Radios










K1MOT Hudson Site

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

Kohler 14 KW Auto-start
Generator
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Amateur DMR Growth by # Repeaters

150
100
50 -

400 T’
350 7
300

250
200




Amateur DMR Growth by # Radio IDs

- G1-dag
€1-n|
r-Aepy
Cr-repy
- Er-uef
TI-AON
zi-dag

- T-[n|
zi-Key
TI-aR
zi-uef
1-AON
-u-dag
- |
t-Aepy
IRy
r-ue(
O1-AON
or-dag

ot-n|

or-Aepy

or-IeA

or-ue(

6o-AON

60-dag

Go-[n|

60-Aepy

Go-1epy

4,000

3,500 7

3,000 1

}- 6o-ue(
©

2,500
2,000

1,500
1,000
500
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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)
(Listen In)


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

~~~ 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,

Registration
e Reserve your DMR Identification Number

e For your next DMR radio
» KB Cubed LLC
» Authorized Connect Systems Value Added Reseller
» Barbara KD2JCK 201-660-5051


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