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Survey of Digital Voice Mode Users

O Do you own a radio that transmits digital voice?
O What type of digital voice?

O Last time you used it FOR THAT FUNCTION?
U For a repeater contact?

O Point to Point?

O Via internet linking?

O Use other features?
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What is Digital Voice (Part 1)
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What is Digital Voice ( Part 2)

« This processed data is ALWAYS sent in uniform length packets

» The header data is pre-pended to provide synchronization, including
destination (QSO direct, through or to a repeater, etc) and identity (K2GOG)

« There is also the ability to interleave/substitute voice with text, photo or data.
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Current Digital Voice Infrastructure

Global Repeater Count as of 10/20/2016 (9/14/2016)

, « D-Star Repeaters 2051 (2036)

Find specialized searches and information for D-Star-equipped repeaters,

elcome to the D-Star Area .
e BN  DMR Variant Repeaters 1493** (1462)

Total worldwide tracked repeaters: 2036

WX4ATL | Atlanta Georgiz (US)

IOE7XLI |lLienz Austria (AT)

loe7xL1 |uienz Austria (AT) Search for D-Star-equipped Repeaters

sA4UBI [Bialystok poland (L) (North America) .

[kazwr [spring Texas (US) Choose State or Province Choose Band [ Yaesu FuSlon Repeaters
[iz636Q [Preturo (AQ) Italy (IT)

[R% [pizzo Manolfo (pa] |Ttly (T) Al v AL

[[ROAY ||Monte Subasio Italy (IT) Search Repeaters

[IROVEL |Monte San. Pancrazio|ltaly (IT) Search for D-Star-equipped Repeaters

IROUGG|Monte Martano Italy (IT) (Outside North America)

« P25 Repeaters 213 (211)

Choose Country Choose Band

 NXDN Repeaters 82 (81) Negative growth?

Repeater counts were taken from the (¢ )) RepeaterBook website

** Confirmed does not include the Brandmeister Network 416 Industrial Repeaters and 135 Homebrew Repeaters



New York D-Star Repeater Locations
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New York Fusion Repeater Locations
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New York DMR Repeater Locations
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Current Digital Voice Terminal Roundup

Current “On Market” Terminals as of 9/14/2016

Mobile FM Transceivers Icom D-Star (6 Total, 2 Vendors)

* 1 Mobile/Base HF/VHF/UHF
- 2 Mobile VHF/UHF

« 1 Handheld VHF/220/UHF*
* 1 Handheld VHF/UHF

* 1 Handheld UHF

DMR (48 Total, 9 Vendors)

e 16 Handheld VHF or UHF
« 8 Mobile VHF or UHF

Yaesu Fusion (7 Total, 1 Vendor)

* 2 Mobile/Base HF/VHF/UHF*.
« 2 Mobile VHF/UHF

* 1 Mobile VHF

« 2 Handheld VHF/UHF

Sourced from Universal Radio and Amazon






Icom D-Star

« Icom licensed Alinco’s GFSK and improved upon it
* Icom ACTUALLY had a plan!!
* First REAL Amateur Vendor with DIGITAL circa 2004.....

Started With.... ... And Now




Yaesu Fusion

* Good progress for a one vendor ecosystem since 2011

» First REAL Amateur Vendor with affordable mobile radio

* Price drop strategy m
N S

» Past Strategic partnership
Vertex Standard MOTOROLA
SOLUTIONS

O O &Y

YARESU

W 14.19500

W 14.20000

TRt

METER.T.RE.P¥A. T MiC.GAM | .SWEER..



 Started life as M@T@ TRBO i

Professional Digital Two-Way Radio System

« Motorola opened its intellectual
property (IP) to make it an open
standard through European
Telecommunications Standards
Institute (ETSI) Standard TS 102 361

« Sample vendor ecosystem
representation

ETSI(_

World Class Standards




Who else and WHAT else 1s out there?

Ever hear of Wireless Hold, BlueSPOT, Dvmega, DV4Mini?

» Growing domestic vendors
DV4

LTE Repeater Mode

« Software Defined Radio is the future T eemewc 147425 |

DMR+DCS 4600 435.000

CALL: AGOX / ID: 3112528

« Multimode Hot spots and Radios

» Upgrade existing “select” infrastructure

« What happened to [ {=X\Yi0e9] >

y ma@besg bR
DS

eees),  OeEhAr

geex  00c.8ep
A3\ D9 QOOWMINg
Yraaw




Enter the Baofeng

 DM-5R not true DMR (Tier 2) yet
« Upgradeable via flash update

« Low price (USD 70)

« Dual band

« Do not rush to buy this radio



—.\
What does it look like?

GoodOleeFM .~
Frequency Modulation Narrow Frequency Modulation
(FM on WA2MJM Repeater) (Simplex on 146.520MHz)

1200 Baud AFSK over FM 9600 Baud FSK over FM
(APRS on 144.390MHz) (High Speed Packet on 70cm)




Digital Voice (DV)... Under the hood

6.25 kHz

GFSK “f"’é—STAH

/

TDMA DM



Digital Voice (DV)... Under the hood

It is not just about something new solving a problem that does not
exist to just have a more complicated or expensive product to sell

1 Repeater

Local Repeater
TG 9

TIME SLOT
2

New England NETAC2 TG 8802 NETACZ

ME Statewide TG 3123 ME Statewide

NH Statewide TG 3133 NH Statewide

REGION NORTH TG 8

(MA-VT-NH-ME) REGION NORTH
New England Wide TG 3181 New Enaland Wid
(CT-MA-RI-VT-NH-ME and New Brunswick) ew tngland WWide
New England NE TAC1 TG 8801 NETAC1 TI M E

Northeast TG 3172
(New England plus NY/NJ/PA)

MNorth America TG 3

Mortheast

SLOT

North America

WW TG 1 GLOBAL

WW English TG 13

100's of Repeaters



DV Misconceptions

1. DMR is just commercial equipment, like Motorola

2. Icom D-Star is only Icom infrastructure and terminals

3. Yaesu Fusion is only mEmm )

4. The repeater needs internet access

5. Itis expensive to get active on Digital Voice

6. What is the PL tone?

7. There is no local DV, I am not wasting the money



1. DMR is just commercial equipment, like
Motorola

2. Icom D-Star is only Icom infrastructure
and terminals

One of the answers.... BRANDMEISTER?

www.brandmeister.network

INDUSTRIAL REPEATERS



http://www.brandmeister.network/

Still do not understand what is Brandmeister?

« D-Star does NOT work with Fusion Motroi

Model RX | TX Notes
COM1250 & |rxtan
. COM-1550LS @ M3FE
hd DMR doeS NOT Work Wlth D_Star GM1200 L’ﬁ @ D-Star works with some dropouts, DMR does not
GM350 / GMSS0 @ @ PCE Mod. VHF RX T work (SQOMYX)

GM340 / GM3E0 / GM380 @ @

[ FuSion does NOT Work With D—Star CM140 /160 / 340 @ L’ﬁ EM200(CM140) very low BER at Rx (SV4QXF)

MCS2000 L’ﬁ @ Unstable BER at Rx 1,2~5% (SV4QXF)

GR1225 & & nekre
« Brandmeister DOES allow all DV to “mostly” &&= @@=

GMS00 (& T UHF Work (5Q8NrvX)
talk to each other Kerwec
Model RX | TX Notes
TWMNTIAE @ TX Has a timeout of Max 10 min and its impossible to change this.
THFE @ 0 (CTIHDC) (IWSGRL - Good receiption but unstable BER 0.3~5% )
YAESU
Model RX | TX Notes
‘~ DR-1X @ @ THIRX audio is excellent (W2GLD)
3 - FT-7500
MULTIMODE @ @
FT-7800 @ @
FT-8800 @ @
FT-100D @ (CTIHDC)
FT-8500 @ @ (DMR CT1JIB)
Fre17 @ @ R also looks to work (PDOZRY)
HYT
Model RX | TX Notes

TME00U (D © | R work perfect. T not work! (SQSMYX)




Yaesu Fusion is only.....

Yeeceaaah...

« Only one commercial repeater, but made from two ham grade mobiles

* Only Yaesu equipment but really cool and THAT. IS. TOO. BAD.
Did you know?

* Yaesu’s $500 discounted Fusion repeater backflred
« Motorola had a 30% equity stake in Yaesu e

Result:

« More analog FM only repeaters = ] COWARD T H‘E AT R E

« More multimode repeaters 'f ST A G E D 00 . e

» No major lift in sales of terminals (for digital)
* Motorola trying to gain market share back

www.alamy.com - DWY2P5



The repeater needs internet access

It helps, but not 100% needed (yet)

KC20BW DMR Repeater

N2DXL DMR Repeater
Clove Mountain Dutchess County ~ Highland, WRWD Tower Ulster County

449.975 MHz 440.3125MHz

IR 2 A b e ek 3 ' S

e | e e M NI

g i) Hartford ' .rfvi ~ '

(1% . o | H
ICONNECT o '

ﬁi New Haven o . CONN

@o ' @ ~ New Hs

e @ & @’

' o5
W

New York  iongisland
- R



The repeater needs internet access

Connection. YES.

Brad?

N2LEN DMR Repeater
New Baltimore Green County
449.025 MHz

/) Saratoga : Gﬁeel”
Springs MoUntain
and.kinger
RK ILakes.
Albany | b4
, © N

e ;Mt i 3 ;
| MASSA
W“

T b g N s
P ' .;.',){i;_b j il Spnngfleld
2 ISR XIS | By
o S e i - ' s
N

Har'gord @

J—')v

CONNECTIC



The repeater needs internet access

Connection. Soon.

K2ATY
Mt. Beacon, Dutchess County

441.01875 ( Input 446.01875)
Color Code 10, Talk Group 9, Time Slot 2




It is expensive to get active on Digital Voice

Only if you buy the radio just for that

Only if there is no one good to speak to or listen to

Only if you think $110-150 is expensive for a single band radio

Only until more people buy them



What is the PL tone?

There is no PL tone, but there are features like that to allow access

I—

All need to register call sign or user ID for access to IP connected repeaters

;/"é—STAR DMK~

O Call sign O User ID d Call sign
0 Source Module 0 Color Code O Auto Mode Select
0 Destination Module O Time Slot

d Talk Group



There is no local DV repeater, I am not
wasting the money

MMDVM

Multi Mode Digital Voice Modem




More about Brandmeister (Overview)

Acts as a gateway and bridge for all multimode repeaters or single
mode repeaters to act as a node on the Brandmeister Network

User Dashboard
INDUSTRIAL REPEATERS HOMEBREW REPEATERS
422 133
Full report © Full report @

DVAMINIS

154

Full report ©

HOMEBREW HOTSPOTS

338

Full report ©

MASTERS

40

Full report ©

VIOICE CALLS

7

Full report ©




More about Brandmeister (Network)

Network Structure - IN DEVELOPMENT

ccssRSStee,
o %
9%

00005,0,
N\ 53




More about Brandmeister (Repeaters)

Acts as a gateway and bridge for all multimode repeaters or single
mode repeaters to act as a node on the Brandmeister Network

« The 133 Homebrew repeaters either use commercial
equipment without the expensive internet bridges offered by Motorola or Hytera

Repeaters

User Dashboard Repeaters

Show 10 v entries

_— - —_— 111204 N4IRS MMDVM (Repeater)
' e e 111205 AF4JC MMDVM (Repeater)
111201 W4MCO-DMR Motorola XPR2400

111204 MN4IRS MM V(] Ul60624 444,975 MHz 449,975 MHz Slot 1& 2 linked

111205 AF4JC MMDVM (Repeater) 20160419 442 600 MHz 447.600 MHz Slot 1 & 2 linked 3101

113605 WB2ERS Motorola DR3000 R02.06.00.07 444,750 MHz 449,750 MHz Slot 1 & 2 linked 3101

113609 W2TUP-Tupper Motorola XPR2400 R02.40.12 446,025 MHz 441.025 MHz Slot 1 & 2 linked 3101

113614 MNZLEN NB Motorola DR3000 R02.40.12 449,025 MHz 444,025 MHz Slot 1 & 2 linked 3101

i=202101 SW1F Motorola DR3000 R02.40.12 438,8125 MHz 431,2125 MHz Slot 1 & 2 linked 2021

f=1202601 SV6G MMDVM (Repeater) 20160816 438.750 MHz 431.150 MHz Slot 1 & 2 linked 2021

= 204103 FIIWFR Hytera RD9ES AT.00.09.005 438.0125 MHz 430,4125 MHz Slot 1& 2 linked 2042

Showing 1 to 10 of 551 entries

Previous 2 3 4 5

56

Next



More about Brandmeister (Status)

Acts as a gateway and bridge for all multimode repeaters or single
mode repeaters to act as a node on the Brandmeister Network

Search:

Time

4 Hours

4 Hours

4 Hours

4 Hours

4 Hours

4 Hours

4 Hours

Link name

Motorola IP Site

Connect

DV4mini

Motorola IP Site
Connect

Homebrew Repeater

AutoPatch

D-Extra Link

Motorela IP Site
Connect

My call

= NEJVH
[Michael]
(31069a3)

B KB10 [Jean)
(3100427)

S AA4CD [Chris]
(3106267)

B=E WEFSM
[Public]
(3126003)

Local (1)

mm KRF250
Bridge (2502)
S NEJVH

[Michael]
(3106923)

Source

&= N6JVH_Oa
(310628)
EEKB10
(3100427)

S AA4CD
{310708)

== WEFSM
{3126003)

TEST (10)

=S N6JVH_Oa
{310628)

Destination Reflector

& 49 (93437)

USA - Nationwide
[4639)

A Local or Reflector (9)

8,49 (93437)

@ = Mi5-STATEWIDE2
(31262)

49 *RUSSIA” (EchoLink)
(9504)

S 49 mm XRF250 Bridge
(2502)

49 (93437)

Options

D-STAR

RSSI

56

all 58

56

dBm

-87.05

-77.01

-89.8

Duration

18

14

Loss rate

0.33% (1/302)

0% (0/241)

0% (0/34)

0% (0/40)

0% (0/127)



More about Brandmeister (Users)

Acts as a gateway and bridge for all multimode repeaters or single
mode repeaters to act as a node on the Brandmeister Network

Search:

Time

4 Hours

4 Hours

4 Hours

4 Hours

4 Hours

4 Hours

4 Hours

Link name

Motorola IP Site

Connect

DVamini

Motorola IP Site
Connect

Homebrew Repeater

AutoPatch

D-Extra Link

Motorola IP Site
Connect

My call

S N6JVH
[Michael]
(3106083)

BES KB10 [Jean]
(3109427)

B5 AA4CD [Chris]

(3106267)

5 WEFSM
[Public]
(3126003)

Local (1)

i XRF250
Bridge (2502)
=S N6JVH

[Michael]

Manenna

Source

B N6JVH_Oa
(310628)

B KB10
(3109427)

B AACD
(310708)

== WBF5M
(3126003)

TEST (10}

E= N6JVH_Oa
(310688)

Destination

B4 (93437)

g Local or Reflector (9)

B4 (93437)

@ E= Mi5-STATEWIDE2
(31262)

g 43 *RUSSIA™ (EchoLink)
(2504)

£} 4 i XRF250 Bridge
{2502

B4 (93437)

Reflector Options RSSI
al 56
USA - Nationwide
(4639)
\EMR_] all 58
1l 56

dBm

-87.05

-77.01

-89.8

Duration

18

14

Loss rate

0.33% (1/302)

0%

(0/241)

% (0/40)

% (0/127)



More about Brandmeister (Hose)

Acts as aggregator for all traffic on the Brandmeister Network

hose.brandmeister.network

Active calls in the last 15 minutes Talk groups Controls
Time Duration Call Group 300-12000 Hz
12:12:3 hang 3148711 - seF
12:12:27 1s ™ 3148711 - AGC ¥
12:12:17 7g 2144034 - Bass
12:11:5: 0s ™ 314203 - middie
12:11:27 1s ™ WABEBM (Michael Penkas) - Treble
12:11:25 15 EBlE 23521 o=
Audio level Spectrum
12:11-:18 3s =31 i
12:11:08 15 BSlE 2352 =
12:10:51 12s B 0222212 | ﬂ
12°09°48 2s EE2352 = ] : 11 :
12:09:19 2s 002222123 =
12 11 15 = ABEBM (Michael Penkas) - -
12 2¢ ™ WABEBM (Michael Penkas) £ =




More about DV4MINI (Hot Spot)

DV4MF2 Control Panel (K2G0G Stick ID: 9C-D7-59 v201.73 @ local)

] Interface Setup | Gateway Setup | Signal RSSI | Reflector Info | Service | General |

Frequency DV Mode DV4M XTG: Info
RX-QRG: 427.505 MHz DStar CAFEM USA-Nationwided4639 AGSEU 3140332 = 3180 ﬂ
KE1D 3109427 = 3180
TX-QRG: | MHz DMR+ APCO P35 2401 -] AGSEU 3149332 = 3188
2402 KE1D 3109427 = 3188
BERYa: * 2403 NSTC 3153082 > 3168
SIMPLEX BrandMaster dF:MR(_} | 2404 AGSEU 3140332 = 3100
HF Output DV Network EREELTEqLS 2405 iy KBROG 3107700 = 3100
. - 2 2406 AGSEU 31409332 = 3188
KE1D 3100427 = 3188
HF out: | Current A e AGSEU - 3149332 > 3100
C e T Mode: Hudizzl 2841 KELD 3109427 > 3180
2845 AGSEU 3149332 > 3100
=l
Internet Data Quality: - TALKGROUP ‘ ¢ REF & XTG = Message " Picture
B5:080:35,750861 (1260): DMR ... from Reflector: RX SLOT=2 GROUP=9 REF ID=#3153082/NS7C ﬂ
B5:080:36,473265 (8723): DMR ... from Reflector: RX SLOT=2 GROUP=9 REF ID=#3153082/NS7C
B5:00:40,706574 (4233): DMR ... from Reflector: RX SLOT=2 GROUP=9 REF ID=#3140332/AG5EU
A5:00:59,954860 (19248): DMR ... from Reflector: RX SLOT=2 GROUP=9 REF ID=#3107700/K6R0OG
05:01:00,692684 (0738): DMR ... from Reflector: RX SLOT=2 GROUP=9 REF ID=#3140332/AG5EU
05:01:21,981876 (21289): DMR ... from Reflector: RX S5LO0T=2 GROUP=9 REF ID=#3109427/KB10
05:02:06,201386 (44220): DMR ... from Reflector: R¥ 5LO0T=2 GROUP=9 REF ID=#3140332/AG5EU
05:02:38,853272 (32652): DMR ... from Reflector: RX S5LO0T=2 GROUP=9 REF ID=#3109427/KB10
05:02:51,984074 (13131): DMR ... from Reflector: RX¥ S5LO0T=2 GROUP=9 REF ID=#3140332/AGSEU J
[
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DV Costs

-

$2400+ for 1

$1200+ for 1

$800+ for DUAL

$500+ for 1 band

band repeater band repeater band repeater RF Repeater
Limited Wider range of Limited Will work with
commercial commercial commercial most commercial
repeater H/W repeater H/W repeater H/W repeaters
11/2 Vendor More than 9 1 Vendor Supports
terminal vendors of terminal everything
ecosystem significance ecosystem
Portables start at Portables start at Portables start at Supports
$300 $100 $300 everything
(Not including Baofeng or
Wouxon)
Mobiles start at Mobiles start at  Mobiles start at Supports
$400 $300 $150 everything



DV Benefits

« Improved communications for ARES/RACES

« Multiple infrastructure options

« Range of equipment to get started at any budget

» DV has better battery life (FDMA and TDMA, not GFSK)

« DV operates further into the noise floor compared to FM (FDMA/TDMA)
 Identification and location is configurable for specific needs

* Growing network

« What else






References (For people who need them....)

http://www.universal-radio.com/
https://www.amazon.com/
https://brandmeister.network/
http://Brandmeister.us
http://www.dmr-marc.net/
http://www.va3xpr.net/
http://mmdvm.blogspot.com/
http://tyterausa.com/
http://www.dvmega.auria.nl/

. https://www.sharkrf.com/products/openspot/

. https://www.yaesu.com/

12. http://www.icomamerica.com/

13. http://wirelesshold.com/

14. http://connectsystems.com/

15. http://www.hytera.com/

16. https://www.repeaterbook.com/
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