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DMR
RADIO
Workshop
Logistics
(restrooms, breaks, questions ok, lunch?)
3 Main types of amateur digital radio 
(Not to be confused with Echolink, Winlink, IRLP, TTY, Packet, PSK. FT8, Etc.) 


DMR


(Motorola, Ailunce, Alinco, Anytone, etc)
:






(some can be commercial as well as amateur)



DSTAR


(ICOM, KENWOOD, FLEXRADIO)



FUSION/C4FM

(YAESU)
DMR 

European Telecommunications Standards Institute, commercial first then amateur radio.  Normal frequencies for most DMR equipment falls into the 136 - 174 MHz and 403 - 527 MHz parts of the spectrum.  Tier 1 & 2 compatible.


Channel, Zone, Talk Groups




Channel  -  frequency pair, color code, time slot, scan, designated talk group





Frequency pair is the receive and transmit frequencies.






Color code is like a repeater tone code (always required)






Time slot is portion of transmission either 1 or 2.

"Time Division Multiple Access" (TDMA)

                           
[image: image1.png]Time Slot =






Zone  -  contains a selection of channels. A channel can be in one or more zones.




Talk Groups  -  sort of a chat room that a channel is specified for.




  Brandmeister, DMR-Marc, RMHAM, ???. (talkgrps can be bridges to other systems)



Scan  -     List of channels than can be scanned



Groups – List of channels;     Group zones --  list of groups



Contacts --  list of contacts from RADIOID.NET



Other
System diagram
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(Transmission is via digital packet) 
**  The server and repeater  has other parts such as cbridges etc.
The amateur DMR community has published a list of recommended simplex frequencies to be used instead of operating simplex on repeater outputs: 

UHF 1) 441.000 
   2) 446.500 
3) 446.075 
4) 433.450 

VHF 1) 145.790     2) 145.510 

Brandmeister is the main amateur network.  Some systems such as RMHAM direct connect repeater to repeater via internet, microwave, etc.  It is possible to do radio to radio in simplex mode.  DMR-MARC is another large network more commonly used by commercial users (also in NE USA/HAM}. 

Digital Mobile Radio (DMR) was developed by the European Telecommunications Standards Institute (ETSI) and is used worldwide by Commercial mobile radio users.  [http://www.dmrassociation.org].  From this standard amateur radio was developed.
DMR is developed in three tiers. 

Tier I is a single channel specification originally for the European unlicensed dPMR446 service. It is a single channel FDMA 6.25 kHz bandwidth; the standard supports peer-to-peer (mode 1), repeater (mode 2) and linked repeater (mode 3) configurations. The use of the Tier I standard has been expanded into radios for use in other than the unlicensed dPMR446 service.  [http://www.dpmr-mou.org]  More like GMRS / FRS
Tier II is 2-slot TDMA 12.5 kHz wide peer-to-peer and repeater mode specification, resulting in a spectrum efficiency of 6.25 kHz per channel. Each time slot can be either voice and/or data depending upon system needs. IP Site Connect (IPSC) for interconnecting repeaters over the Internet is vendor specific and is not part of the ETSI standards at this time. Most amateur radio implementations of DMR are using voice on both time slots. Note: if you have your radio on time slot 1 and someone is talking on time slot 2, you won’t hear them.
Tier III builds upon Tier II, adding trunking operation involving multiple repeaters at a single site. Not all manufacturers’ trunking implementation is Tier III compatible. Vender specific protocols have expanded the trunking to multiple site operations. Tier III is more for commercial systems.
It is Tier II that amateurs are implementing.  Some vendors cheap radios say they are DMR radios but only are Tier I.
Digital vs. Analog 
DMR Advantages
· Digital provides the best quality all the way to the max range.

· The signal is combined with other data, like your call sign and in some cases your GPS position if supported by the radio making it more useful.

· It supports Voice, text messaging, and other capabilities as part of the protocol.

· The use of TDMA doubles the capacity of repeaters allowing each repeater to look like two.

· The use of the internet or other linking capabilities enables massive networks of repeaters worldwide.  Combined with a massive number of talkgroups, DMR enables a lot more capability.

· DMR give you longer battery life.  Because DMR is really only transmitting half the time, batteries last longer.  

· DMR has better range. Testing shows that the forward error correction built into the protocol improves range and other operators tell that SMS (texting) messages can be sent from even longer ranges. 

	Range
	Testing shows DMR wins when analog doesn’t work at all.  When at the fringe, DMR provides better quality for 100% copy.  Text works at longer ranges.

	Quality
	DMR has better quality with zero “path noise”.  Can have digital type dropouts 

	Complexity
	FM analog wins but DMR only adds two additional factors, talkgroup & time slot.

	Availability of radios
	Analog has been around over 100 years so it has a huge head start

	Accessibility
	DMR talkgroups can be accessed from anywhere in the world via internet connected repeaters or personal hotspots at home or in the car.  Analog is constrained to a single repeater, private network, or IRLP linked repeaters.  Other digital radios can use DMR via hotspots that “bridge” to DMR.

	Additional features
	DMR typically shows a caller’s call-sign, name, and location if supported by the radio.  Other data like location is supported and it also supports group and private text messaging


If you are used to operating on analog FM repeaters, you will have noticed that the audio quality degrades as a station’s signal into the repeater (uplink) gets weaker; you start hearing an increase in noise bursts intermixed with the audio until the signal gets so weak that the station can no long access the repeater or you cannot understand the audio because of noise. As you move further from the repeater you will start hearing the same noise bursts into your receiver as the repeater’s signal gets weaker (downlink) until you can no longer hear the repeater. 

The basic difference with digital repeaters is that the audio quality remains the same on the uplink and downlink until the very end of the coverage range; then the audio starts sounding broken (missing portions of the speech) on DMR systems caused by lost packets. The Internet can also drop the UDP packets used for moving traffic between repeaters and bridges, causing the same broken audio affect. Analog static is a thing of the past using DMR. DMR has Forward Error Correction (FEC) which can correct small bit errors, slightly extending the usable range and improving communication quality.  The packet contains the RadioID.  If access to internet goes down, DMR access goes down unless using a dedicated microwave link or other communication method such as SIMPLEX.  Note: because digital transmits on 29 ms time slots it switches so fast that most amplifiers will not support DMR.
Get a registration number.  Registrations for North America DMR (as well as the world) are handled by RadioID.net.  
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2, Register

Signin

Terms and Conditions

T will...

Ensure that my radios [ARS] feature is tured off while operating on any of the DMR-MARC repeaters. (If equipped)
Disable [AGC] on my radio for best audio performance:

Agree not to experiment with any new hardware or software (including 3rd party Motorola applications) that might overall
affect the entire network without having prior written permission from all repeater trustees whom my actions may affect

Data Privacy

Digital ID, Callsign, First name and Country are minimum public required personal information in order apply for a Digital ID(a)
‘You will have access to change most information, callsign will only be changed via a Admin action once verified

‘You agree to allow RadiolD.net to host your information. which can be changed/modified at your convenience

You agree to allow RadiolD.net to share your public information via database dumps, partners and searches for public consumption

(a) for Registration, more information may be required to validate who you are

Repeaters/ NXDN / Capacity-Plus Registration(b)

DMR Repeater ID, NXDN ID and Cap-Plus ID's are all available AFTER you register for an account (b)
There is no need to create a new account or register a repeater as a separate account, simply create your primary account under your calisign
Make sure you upload a copy of your Amateur Radio License, then contact support and ask for allocations for Repeaters / NXDN / Cap-Plus. (b)
CAP-PLUS are very limited in supply. you need a pretty good reason for us to give you one. Contact support if you require one. (b)

Register RPTR
Register NXDN

(b) Capacity-Plus IDs will not work on Brandmelster system

| will not...

Register a new callsign when | already have a (CALLSIGN / DMR ID). even if you do not think you have an account. - See
Register a repeater under i's own account. - See

Register on this site if am from the EU or Africa - Goto instead

Register on this site unless | am a Licensed Amateur Radio Operator with a Goverment Issued Callsign

11 AGREE TO THE ABOVE TERMS AND CONDITIONS

ister Accou




When entered into the RadioID database, you will enter the following info:

ID:

3166418

This is created by RadioID.Net

Callsign:
KD0ESZ


Name:

Richard Schultz

This might be entered in as first name and then last name

City:

Montrose

State:

Colorado


Country:
United States


Remarks:

-

Update RADIOID user database every few weeks or monthly.  If you don’t, you will see new users as just an ID with no Info.  The digital packet only passes the ID along with the data and your radio adds in the rest.
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Note: Don’t need to download user database to operate.  
Packet contains data, radioid, err correction

There are over 200,000 radio ID’s.  Your radio might not have a big enough area to download all.
Download Contact file
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Last 7 days
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Last 30 days
there were:

« We have 59502 users
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< s‘g:g':;ers & s‘gne"lf"l":sers < users":;”ned * with Ham Digitars ID's, we have a global network of
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Click on the 3 white bars if the left menu doesn’t show.






3 white bars ^
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Continue

ONLY 100 Results will be returned from any search
& Database

PG DMR USER ID SEARCH | DMR RPTRID SEARCH | DMR CPLUS ID SEARCH | NXDN ID SEARCH

APl

Use one of the search areas above, if your Iooking for entire dumps of the database, please see the Datab s section

Rptr Ma

If your looking for something you can use programmatically, | suggest you check out our API




Click on datadumps


or 


                 database dump files for following screen
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18407 2020-09-06 05:00:30
_rptrcsv 454204 2020-09-06 05:00:31
_simple_cplus csv 5741 2020-09-06 05:00:30

ge_simple_rptrcsv 2020-09-06 05:00:32

2020-09-06 05:00:29

ge_simple_usercsv

:_usercsv
Dk tumee lus.csv 2020-09-06 05:00:46
AP mapjson 1830479 2020-09-06 05:00:17

Rotr Map xan csv 180045 2020-09-06 05:01:00

readme tt 2020-06-30 19:47:24

Re ot son 3630747 2020-09-06 05:00:16

usercsy 10163138 2020-09-06 050041
user_NAcsy 3000 2020-09-06 05:00:45
users json 2020-09-06 05:00:11

users_NAjson 15634780 2020-09-06 05:00:15





 Look at last 4 entries.
User. Csv and User.Json are similar files.  There is a conversion program that converts User.json files into usable User.csv files.  The difference between the files is the RadioID user.csv file has first and last names as separate columns.  The conversion program takes the first and last names and concatenates them into one column which some radios expect when importing user contact data into the codeplug / radio.  Also, you can download the database for North America (_NA) only.  This is useful if your radio does not have a lot of room for the contact database.  You could also use EXCEL to delete lines in the .csv file entries even more before you import the contacts into your codeplug and then write to your radio.

Break for questions on Radio ID
Let’s look at talk groups, channels and zones.  We will be looking at screens from codeplug software.
Talk Groups  (setup/modify via codeplug software or radio)
Dynamic vs Static on repeaters
Brandmeister          (Brandmeister.net)
USA Masters and Contacts  (only used by hams setting up repeaters or hot spots.
The United States has three servers, 3101/3104, 3102 and 3103 with 46 total servers in the world.

Brandmeister Master Server Information
	DMR ID 
	Managed by 
	Location 
	Remarks 



	3101 
	W9DRR,  
	New York, NY 
	

	3102 
	N3FE,  
	Dallas, TX. 
	

	3103 
	WX7M,  
	San Jose, CA. 
	

	Master 
	Domain 
	IP Address 
	Location 
	 Donations 

	3101 
	3101.repeater.net/3104 
	107.191.99.14 
	  New York, New York 
	 LINK 

	3102 
	3102.repeater.net 
	74.91.114.19 
	  Dallas, Texas 
	 Donate 

	3103 
	3103.repeater.net 
	74.91.118.251 
	  San Jose, California 
	 Donate

	
	43 OTHER SERVERS
       WORLD WIDE
	
	
	


  

 BM_United_States_3101/3104


(used by
 

 BM_United_States_3102


DVMEGA
  

 BM_United_States_3103


hotspot)
Other Talk Group Masters


DMR-MARC

not as much in U.S. more commercial or east coast

RMHAM

mainly in Colorado, New Mexico,  and Wyoming, uses RADIOID and talkgroups in the 





700 range. (i.e. Rocky Mountain wide is 700 and Central is 720)


SkyhubLink

Colorado analog network with link to DMR via Brandmeister talk group 310847






i.e. One of Waterdog repeaters is usually on Colorado skyhub analog network 

frequency 448.650 (tone 151.8) but can talk to DMR brandmeister via
talk group 310847.     (GJ   449.650, T151.4) K0KNK was KB0YNA KERI

Etc.
More about Brandmeister:  

(OVER  1573 TalkGroups)
Talkgroups in KD0ESZ codeplug  (In future will try to reduce this more.)
	No.
	Radio ID
	Name
	Call Type
	Call Alert

	1
	91
	World-wide
	Group Call
	None

	2
	92
	Europe
	Group Call
	None

	3
	93
	North America
	Group Call
	None

	4
	94
	Asia, Middle Eas
	Group Call
	None

	5
	95
	Australia, New Z
	Group Call
	None

	6
	907
	JOTA
	Group Call
	None

	7
	910
	German
	Group Call
	None

	8
	913
	English
	Group Call
	None

	9
	973
	SOTA
	Group Call
	None

	10
	9071
	JOTA Tac 1
	Group Call
	None

	11
	9072
	JOTA Tac 2
	Group Call
	None

	17
	9078
	JOTA Tac 8
	Group Call
	None

	18
	9101
	Worldwide Mariti
	Group Call
	None

	19
	9102
	Worldwide Aviati
	Group Call
	None

	20
	9911
	Emcom US
	Group Call
	None

	21
	9990
	Parrot
	Private Call
	None

	30
	30271
	Canada BC 1
	Group Call
	None

	31
	30272
	Canada BC 2
	Group Call
	None

	41
	3100
	BM US Nationwide
	Group Call
	None

	32
	310
	US TAC 310 NOT A
	Group Call
	None

	33
	312
	US Tactical 312
	Group Call
	None

	47
	3108
	Colorado
	Group Call
	None

	401
	31608
	USA - Area 8
	Group Call
	None

	402
	31609
	USA - Area 9
	Group Call
	None

	403
	31619
	CRTS
	Group Call
	None

	404
	4000
	Disconnect
	Private Call
	None  

	405
	99
	Simplx Dig
	Private Call
	None

	406
	9
	local TG 9
	Private Call
	None

	407
	720
	RMHAM Central
	Group Call
	None

	408
	700
	RMHAM Rcky Mtn
	Group Call
	None

	409
	311
	TAC USA 311
	Group Call
	None

	410

----------
	310847

----------
	Skyhub link

--------------------------
	Group Call

------------
	None

--------


   21
     9990
Parrot
          Private 
repeats back 1st 6 sec to radio
  404     4000
Disconnect        Private
removes tg assigned to dynamic repeater
   410   310847 Skyhub link       Group 
tg in skyhub analog network





       Group vs Private
Channels


Screens are from Anytone codeplug software unless other specified

Specify  frequency pairs, width, analog/digital, talkgroup, id, etc.
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Double click on channel line to get edit screen
(need another channel for each talkgroup/repeater,---)
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This screen shows what a codeplug software for an Ailunce MD1 would look like for entering channel information and group (scan?) info.  Other brands codeplug software would look different but contain the same information.  A channel for a repeater should have DMR MODE set to repeater not simplex.  Notice that GPS is mentioned also ANYTONE has APRS capability.  The same info is there but may be named differently.
Note:  Many brands of radios allow more than 1 radio ID to be put into a radio so that multiple users can use the radio.  Go to the Channel edit screen and select down arrow at RADIO ID (or ID Setting on Ailunce CPS)
Drop down menu from selecting contact in channel screen for talkgroup
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150 ENTRIES PER TALKGROUP SCREEN

If using the full talkgroup, there is around 1575 entries.  Can cut down via csv files/EXCEL.
Double click on talk group  for ANYTONE to get it into channel contact item
Note:  Many personal naming conventions for channels use channel type as part of name.

i.e.   “mega NA”   stands for brandmeister North America talkgroup on a hotspot dvmega.  While “Grandj NA” stands for brandmeister NA talkgroup on Grand Junction repeater

I mentioned that there are ~ 150 entries on a screen and that there are over 1500 talkgroups.
You could bring the csv file for talkgroups in to EXCEL and cut it down to 150 entries.  Delete the talkgroups that you would never use.  Don’t forget to redo the line numbers in EXCEL.

Zones
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 Double click on zone line to get following edit screen:
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DMR CODEPLUGS

RDT files (computer type)

(Radio configuration file)
CPS Software (Customer Programming Software)  
Commercial / amateur
Main difference is commercial mode does not allow radio programming.
When using a DMR radio, make sure you update the firmware if needed.  This is a separate subject.  The version of CPS codeplug software usually needs to match the firmware version in your radio.
Most DMR radios require software on a computer to download data into the radio.  This CPS software can be different for different radios.  Some radios allow modification from the radio, some do not.  An image of the radio can be built from scratch but it is much easier to start with a pre-built image and modify it for your use.  The image is called a CODEPLUG.  The problem exists in what codeplug you start with.  It would not be good to start with a codeplug built for New York City when living in Montrose.  Better to start with a codeplug built for Denver, CO or even better to start with one built by a friend for Montrose, CO.  When you have your own codeplug and are planning on visiting Minneapolis, MN, find a codeplug from that area and use parts to add to your codeplug or develop your own codeplug for just Minneapolis.

The workflow for code plug creation is: 

⚫ Enter your User ID (Section II) 

⚫ Enter the channel data (specifically the talk-groups). Private calls are optional. 

Channel contacts come in four flavors: 

⚫ Private Call: Calls to (or from) single radios (your “Contact List”) 

⚫ Group Call: Calls to Groups of users (your selection of Talk Group ID’s) 

⚫ All Call: Not usually used in Ham Radio 

⚫ Broadcast Call: Not used in Ham Radio

⚫ Create a blank Scan List and a blank Zone 

⚫ Create the channels for the zone 

⚫ Populate the Zone and Scan Lists 

⚫ Configure the programmable buttons 

⚫ Remember to save periodically
With a new radio, it is best to read the new radio data to the CPS program as a blank codeplug and then import data from CSV /codeplugs.  (Save a copy of your new radio blank codeplug for the future in case something goes wrong.)
  I.E. take a current codeplug and export the data to csv files.  Then start with a new blank codeplug created from your radio and import data from csv files.  There is also software that exists that can correct errors between codeplugs and radio hardware.  Label this codeplug as your working codeplug.
( Screens are based on ANYTONE Radio 868/878/578 CODEPLUG/SOFTWARE (CPS))
[image: image15.jpg]DMR Code Plug Workflow

Start: Populate User Info.

(DMR 1D, Navme Callsign)

Create Zone Lists
(group as desired)

Create Group Call List

Populate the empty Scan Lists
created earlier

(Talk Gr;)up List)

Create Dummy Scan Lists

(we'll fill them in later)
v

Customize buttons, Tones,

Create RX Group Lists
(optienal)

Opening S'creen etc.

Save Finished Code Plug
Write Code slug to Radio

Create Channel List
(Analogs and Digitals)

Test: make sure channels,
scan, RX groups etc. work





Radio Read/Write (hook up radio to computer via USB port) & CPS Import/Export



(Remember to use “Set” to select correct COM port for USB)
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Import / export refer to importing csv files from computer to codeplug and exporting codeplug data to csv files.
Create Blank codeplug “Select New” under File of CPS software.  Read from radio.  “Save AS” code plug to RPT file.  Store away RPT file hopefully to never be used again.  This file might be used when troubleshooting a “dead” radio.
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The minimum data to enter into a “New” codeplug is:

Some local Channels, a Zone, Some Talk Groups within Channel entries, some optional settings and your Radio ID entry.
Also, may want to put some analog channels in.

Save this codeplug as your working codeplug.  Don’t delete or overwrite your “new” codeplug.
Remember when setting up a channel for a repeater, if you specify SIMPLEX instead of REPEATER for DMR MODE, you will transmit on repeater output frequency but not use the repeater

Also, remember to use SET option to pick the correct COM line connected from computer to radio.

What are CSV Files?  They are comma separated value files used by spreadsheets such as EXCEL.  To get/use these CSV files, use your codeplug software import/export capabilities under tools.
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CSV files can be manipulated in EXCEL spreadsheet program.  For example, you could have a codeplug set up for your own area.  You could then export the channel data to a csv (channel1) file.  Next, you could load up a codeplug from an area you are going to and export the channels to another (channel2) csv file.  Then you could merge some data for repeaters you wanted to use from channel2 file to channel1 file.  I did this for several repeaters in Minnesota that were near my daughters house.  After merging and importing the merged channel csv file back into my working codeplug, I downloaded this codeplug into my radio and was able to get to brandmeister via my radio and the Minnesota area repeaters.

Another thing you can do with csv files is if you create random channels for analog and digital in your codeplug and export them to a csv file, you can sort these files such that all the analog channels are together and all the digiatal channels are together (re-sequence) then import them back into your codeplug.  Now download the sorted codeplug into your radio.  One note, after sorting the channels into a new csv file.  Change the numbers in front of the channels such that they are in a sequential order.
After entering the sorted channels, along with the new channels for the area that you are going to, back into your codeplug, check the zones to make sure they are correct.  Also, you might want to create a new zone with your new channels for the area you are going to.  I.e. in my case, I created a Minnesota zone.  Then I wrote this codeplug back into the radio. 
[image: image20.png]=] Channel - Excel Richard Schulltz

Fle  Home Inset Pagelajout Fomubs Data Review View Hep @ Tellmewhatyouwanttodo

78 REDCROSS  464.65  464.65 A-Analog Mid 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier 1 1
79 REDCROSS 4647  464.7 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
80 REDCROSS 464.725  464.725 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
81REDCROSS 46475 464.75 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
82 REDCROSS  463.475  463.475 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
83 REDCROSS 463.2125 463.2125 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
84 REDCROSS 453.4625 453.4625 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
85 REDCROSS 453.7125 453.7125 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
86 REDCROSS 453.8625 453.8625 A-Analog Mid 25K 146.2 Off ‘World-wicGroup Cal 91KDOESZ  Off Carrier  Off 1 1
87 Rangely R 445.2625 4402625 D-Digital Turbo 125K Off off RMHAM R Group Cal 700 KDOESZ  Different Carrier  Off 1 1
88 Rangely C 445.2625 440.2625 D-Digital Turbo 125K Off off RMHAM C Group Cal 720 KDOESZ  Different Carrier  Off 1 1
89 MEGABM 446,526 446526 D-Digital Low 125k Off off BMUSNaiGroupCal 3100 KDOESZ  Different Carrier  Off 1 1
90 MEGABM 446.526 44656 D-Digital Low 125k Off off US TAC 31/Group Cal 310 KDOESZ  Different Carrier  Off 1 1
91MEGABM 446526 4465 D-Digital Low 125k  Off off US Tactica Group Cal 312 KDOESZ  Different Carrier  Off 1 1
92 MEGABM 446526 446526 D-Digital Low 125k  Off off TAC 313 U Group Cal 313 KDOESZ  Different Carrier  Off 1 1
93 MEGABM 446526 44656 D-Digital Low 125k  Off off TAC 314U Group Cal 314 KDOESZ  Different Carrier  Off 1 1
94 MEGABM 446526 44656 D-Digital Low 125k  Off off TAC 315 U Group Cal 315 KDOESZ  Different Carrier  Off 1 1
95 MEGABM 446,526 446526 D-Digital Low 125k Off off NetTalkgiGroup Cal 31001 KDOESZ  Different Carrier  Off 1 1
96 MEGABM 446.526 446526 D-Digital Low 125k  Off off NetTalkgiGroup Cal 31002 KDOESZ _ Different Carrier  Off 1 1
97MEGABM 446526 44652 D-Digital Low 125k Off off PVRA  GroupCal 31093 KDOESZ Different Carrier  Off 1 1
98 MEGABM 446,526 44656 D-Digital Low 125k  Off off BayNet GroupCal 31075 KDOESZ Different Carrier  Off 1 1
99 MEGABM 446,526 446526 D-Digital Low 125k Off off CHI-NET GroupCal 31172 KDOESZ  Different Carrier  Off 1 1

100 MEGABM 446526 446.526 D-Digital Low  12.5€  Off off TAC 316 U Group Cal 316 KDOESZ  Different Carrier  Off 1 1

101 MEGABM 446526 446.526 D-Digital Low 125K Off off TAC 317 U Group Cal 317 KDOESZ  Different Carrier  Off 1 1

102 MEGABM 446526 446.526 D-Digital Low 125K Off off TAC USA 3Group Cal 311 KDOESZ  Different Carrier  Off 1 1

501 medlocdR 4432 448.2 D-Digital High 125k Off off Local 9 Group Cal 9 My Radio Same ColcCarrier  Off 1 1

S02medMetr 4432 448.2 D-Digital High 125k Off off Local2  Group Cal 2 MyRadio Same ColcCarrier  Off 1 1

503 medMMC 4432 448.2 D-Digital High 125k Off off MNDMR Group Cal 1127 My Radio Same ColcCarrier  Off 1 1





Note: channel numbers need to be unique but not in contiguous order.  I.e. you could put Minnesota channels in your codeplug starting at channel number 501.
Note:  Other things that some radios support are scan lists, group lists, GPS, APRS, …   With regard to scan lists and channels, if you want to scan the same channel in two different scan groups, you have to define the channel twice with a different scan group specified in each channel definition.
Hotspots  

(dynamic)
A personal, low-power hotspot is a combination of hardware, firmware, and software that enables an amateur radio enthusiast with internet connectivity to link directly to digital voice (DV) systems around the world. Hotspots can link to DMR, P25, and NXDN talkgroups; D-STAR reflectors; YSF rooms; and so on.

A hotspot is basically a miniature computer running Linux with an attached digital radio modem board.  The computer is usually a Raspberry pi-star computer.  Hotspots are your own personal digital voice repeater and gateway using wifi to hub/internet.  They could also be hard wired connecting to a hub/internet via CAT5 cable.
The state repeater organization CCARC provides a guide for what frequencies to use for radio to hotspot.

ANYTONE/Bridgecom Systems 
DVMEGA, SKYBRIDGE

LONESTAR 



MMDVM


SHARKRF



OPENSPOT
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ZUMSPOT  ( Jumbo spot from China are cheap ZUMSPOT)

AMATUR RADIO TOYS


---
[image: image21.png]190041 octstn DuRSot2  |ETiox  res3 [ Net| 19 | o%
185002 0t PuR stz woez fress et |05 | 0% | oo%
16 49.41 oot PRS2 wazic — ress | Net| 05 | o% | oo%
84757 ot PUR stz Jwiee fress et | 12 | o% [oo%
164702 0ctsn PRS2 oA ross | et | e | o% | oo%
6 46.48 oot PuR stz vpawn—ress [ et | 52 | 0% [ oo%
184032 octsn PRS2 creao  ress | et | 12 | o% | oo%
B N 151020 0c o PuRsiotz e ress [ et |05 | 0% | oo%
5 18.35.38 outsh PRS2 oauox  Jroes | Wet | os | 0% |HEm
Mk 6.5 41 ot PuRsiot2 ke ross [ et | 1o [N 33%
183507 outsh DUR Stz faiswEr — ross | Net | 16 | 0% | oo%
83247 0t PuR stz koo ress | et |20 |G o0%
1526 12 0ot DiR Stz ons fess [ net] 05 | o% [oo%
2135 ot PuR stz Jroskivfroes | Net |12 | 0% o]
16.17.33 0ctsn PRS2 omas — ross | Net | 70 | o% | oo%
5,08 0¢ 0ot PuR stz Jwaprx —ress [ wet | 05 | 0% [ oo%
8.05.0¢ octsn PRS2 ot ress | Net | 12 | 0% | oo%
80100 ot PRS2 i ress et | 25 | o% [ oo%

Local RF Activity

Bl United States





The CCARC Frequency Coordinator recommends that hotspots be deployed in the 70 cm band using one of the following frequencies:

	Hotspot Channel
	Frequency

	                              1
	                        438.4500 MHz

	                              2
	                        438.4750 MHz

	                              3
	                        438.5000 MHz

	                              4
	                        438.5250 MHz

	                              5
	                        438.5500 MHz

	                              6
	                        438.5750 MHz

	                              7
	                        438.6000 MHz

	                              8
	                        438.6250 MHz

	                              9
	                        438.6500 MHz

	                            10
	                        438.6750 MHz


Radios:  Things to look for:


Do they also support analog channels as well as digital channels.

Costs run from $80 to $400.  Motorola are ~ $350 and up, more for commercial market.

Maintenance / firmware update supported
Do they come with codeplug software?

Repeaters near by or get a personal hotspot

Some radios only support tier 1.  Need to support tier 2

Some radios transmit continuously instead of pulsing in time slot 1 or time slot 2


Size of radio tables
Contacts
Chan
TG
Zone
Scans
IDs
A/D
GPS
Bat


Anytone-old
200,000
4000
1000
250
250
250
Y
Y
3200ma


Anytone
500,000
4000
1000
250
250
250
Y
Y
3200ma


Ailunce HD1
200,000
3000
   ?
   ?
   ?
32
Y
Y
3200ma


Alinco MD5
160,000
4000
10000
250
250
 ?
Y
Y
1700ma
Radioddity GD77

1024
   ?
250
    ?
 ?
?
?
2200ma

Radioddity 380

Radioddity GD55 ties up both time slots

Radioddity MD398
only supports 1 band (2m or 70cm)
Baofeng DM5R only tier 1, 5R+ supports tier 2 but ties up both time slots
Wouun KG-UVBE

Tera
CS-800

Motorola
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expensive designed for commercial use
Retivis RT2
only tier 1
Retivis RT82  
ok 

Local DMR Repeaters


Waterdog(Montrose) 440.0750/445.0750
CC8

TS1/RKY



(RMHAM)






TS2/CENT

Loghill (Ridgway)
442.8000/447.8000

CC1

TS1 NA



(Brandmeister)

GrandJunction

441.9125/446.9125

CC1

TS1 NA



(Brandmeister)



GJ repeater is limited dynamic


TS2 wco
QUESTIONS?
Can email these workshop notes to anyone as a pdf file.  
END OF WORKSHOP TALK

DMR Lab

Setup hotspot (dvmega)



Setup hotspot to wireless   (un / pw )



Router / cat5 cable to hotspot





Find URL for pi-star






Use angry_ip scanner software or other




Go into pi-star setup and enter wireless un/pw




Wireless Hard coded
(if no access to router)




Use back door (if any) wireless URL for pi-star





Go into pi-star setup and enter wireless un/pw



Setup DMR radios to use hotspot




Frequency 438.550, simplex, CC01, TS2


Test out talking on Brandmeister talkgroups



User parrot
  (TG 3990)



Use disconnect  (TG 4000)



Listen on NA talkgroup or USA talkgroup


Use one of the TAC talkgroups (310 – 317)


CPS codeplug optional settings and other things in CPS


Show re-sequence of channels in cvs/EXCEL
Try radio to radio simplex (use Talkgroup 99)


UHF 441.000 CC1 TS1

Other ???
2

