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THE POWER OF CHEESE
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\/WHAT IS THE POWER OF CHEESE?

K GOOGLE SEARCH FOR THE POWER OF CHEESE

* CHEESE IS ALREADY A POWERFUL WAY TO DELIVER
ESSENTIAL NUTRIENTS

* MANY CONSUMERS ARE SEEKING CLEANER LABELS
AND MINIMAL INGREDIENTS

* THERE ARE MANY VARIETIES OF CHEESE
* CHEESE FOR THOSE THAT ARE LACTOSE INTOLERANT

GOOGLE FAILED TO ANSWER THE QUESTION! ©
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\MFlNlTldN OF - THE POWER OF OUR CHEESE?

'

*“EMBRACE NEW IDEAS AND CONCEPTS
* THINK OUT OF THE BOX

DARE TO BE DIFFERENT

CREATE SOLUTIONS THAT PEOPLE NEED AND HAVE A
PURPOSE

BUILD STUFF THAT PEOPLE WILL ENJOY

HAVE FUNI!

FOCUS ON SERVING OUR COMMUNITY

MOST IMPORTANT! ENJOY THE RIDE ... ENJOY THE CHEESE, )




\,/ IT'S NOT WHAT WE DID. IT'S WHY WE DID IT! -

LET’S LOOK BACK TO 1990

* MUCH OF OUR TECHNOLOGY
WAS ANALOG BASED

« CONNECTING REPEATERS WAS _pSAN

DIFFICULT AND COMPLICATED 1M 8% Saos
« LIMITED INTEROPERABILITY ; A
BETWEEN OUR REPEATERS o
« NO REMOTE DIAGNOSTICS )

In the 1990s - No cheese. ®
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- IT'S NOT WHAT WE DID. IT'S WHY WE DID IT! o

TO 2020 ... AND BEYOND

295, (@00 o225 O

S So'dh d% o'y * WE DELIVER BROADBAND TO MOST OF
¥ ‘:e% %.,‘3 @°° e% Ooo

ST 8 o B 0% S OUR REPEATER SITES AND OPERATING

005 00 605 G0

(V) 03 @ (V) 003 @ LOCATIONS

* ROBUST REMOTE DIAGNOSTICS
* DIGITAL VOICE IS EASY TO LINK

« COMMUNICATION TECHNOLOGY WE
DREAMED ABOUT IN 1990 5

A
wWe now have the cheese! Bring out the Charcuterie Boara!
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2 IP BACKBONE / MICROWAVE

* FIRST IMPLEMENTED BY RMHAM

« THEN OTHER CLUBS JOINED IN — NCARC, CRA, ARA, LARC, FUN
MACHINES

* IT'S NOW A GROUP EFFORT

* WE CAN GO TO THE REPEATER SITE WITHOUT GOING TO THE
REPEATER SITE

* SUPPORTS ANALOG AND DIGITAL REPEATER LINKING

e EXTENDS TO FIELD DAY, WWYV SPECIAL EVENTS, ARES
DEPLOYMENTS AND MORE




A SIMPLIFIED (AND SLIGHTLY OLD) NETWORK MAP

EVERY SITE HAS AN IP ADDRESS
BLOCK OR SUB-NET

e EXAMPLE:
e LEE HILL: 10.30.10.0/24
e THORODIN: 10.30.20.0/24
* SQUAW MT: 10.30.30.0/24
e DURANGO: 10.30.28.0/24
* QRV2: 10.30.251.0/24
« WE JUST SEND IP PACKETS FROM :
POINT-A TO POINT-B @ _
e IS IT REALLY THAT EASY?2

Fort Morgan
Rocky Mountain Ham Radio Network Interconnect Layout

WELL, NO. R - 3/18/22



DMR TECHNOLOGY

* WE KNOW THAT ANALOG
REPEATERS OPERATE WITH ONE
VOICE PATH IN A 16 KHZ
OCCUPIED BANDWIDTH
CHANNEL

* AS WE LEARNED IN DMR-101
CLASS, DMR TECHNOLOGY HAS
TWO VOICE PATHS IN A 12.5
KHZ BANDWIDTH CHANNEL

* DMR IS TIME DIVISION MULTIPLE
ACCESS

Two-channel Analog or Digital FDMA System

Repeater 1
Frequeney 1
Combining . v =
Equipmeant ! ’
——

Frequeney 2

Radio Groups
Two-channel Digital TDIMA System rrossr el

al Gl
BEE

Repaater --F---- o

i requency 1
Lower infrastructure cost, 1 box in rack é é

TWO voice channels from one repeater nsdio Groups

Regulatory
emissions
mask

frequenc ¥ \ e
IZ.SkHIChunne‘ 'Z'SkNlChan,,e,
12.5kHz Analogue 12.5kHzTDMA

Divides existing channelinto two timeslots

Delivers twice the capacity through re peater
Performance is same or better than 12.5kHz analogue
1 repeaterdoes work of 2

Reducesneed for combining equipment

Enables40% increasein radio battery life

1 voice for each 12.5kHz channel
1 repeater for each channel



DMR REPEATERS

RMHAM USES MOTOROLA SOLUTIONS REPEATERS IN OUR
DMR NETWORK

CURRENTLY 40 REPEATERS STRONG ON VHF AND UHF ...
AND GROWING

SLR5700 REPEATER @ 50 WATTS
MTR3000 REPEATER @ 100 WATTS

DMR IS THE RADIO ACCESS PROTOCOL

MOTOROLA IP SITE CONNECT (IPSC) IS THE LINKING
PROTOCOL

BUILT IN NETWORKING OR LINKING USING ETHERNET PORT
ON REPEATER

EACH REPEATER HAS AN IP ADDRESS




IP SITE CONNECT
AND
THE RMHAM CBRIDGE

“PAY NO ATTENTION TO
THAT MAN BEHIND THE

CURTAIN!”




WHAT DO | NEED TO KNOW ABOUT IPSC?
WHY DO | NEED TO KNOW ABOUT IPSC?

* AS A NETWORK PLANNER, YOU MUST KNOW EVERYTHING!

* AS A USER OR OPERATOR, YOU ONLY NEED TO KNOW A FEW
THINGS

* A SINGLE IPSC (A BASIC GROUPING OF REPEATERS) IS LIMITED
TO ABOUT 15 REPEATERS

* LINKING MORE THAN 15 REPEATERS REQUIRES MULTIPLE IPSC
AND A CBRIDGE

* |IP CONNECTIONS FROM OUR RMHAM MICROWAVE BACKBONE
TRANSPORTS THE DMR SIGNAL FROM SITE TO SITE

* LINKING IS EASY!

| Remember the cheese? Behold the power of cheesel




IP SITE CONNECT (IPSC) CONFIGURATION

A sample of some (just four) of our IPSC networks

RMHAM Northern Buckhorn UHF CBridge 1 Fort Morgan UHF Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF J

RMHAM Central Thorodin UHF  CBridge 2  Montrose UHF ~ Mestaaehehe (Squaw) UHF  Badger UHF  Breckenridge UHF  Vail UHF  Mosquito UHF weington UHF - Grand Junction UHF  Limon A UHF
RMHAM Fremont Peak Fremont UHF  CBridge 3

RMHAM Southern Almagre UHF CBridge 4 CheyenneMtn UHF Salida UHF Cedarwood UHF

* In this illustration,

* the first repeater in each IPSC is the MASTER A sample hypothetical routing table
Sy Repeater [ Type | IP___ | Timeslots |
* Subsequent repeaters in each IPSC are PEER Repedich Type Timesiols
repeaters Buckhorn MASTER 10.16.8.10 TS1 TS2
Bridge 1 PEER 10.30.20.30 | TS1 TS2
* The MASTER repeater is responsible to collect and e
distribute the IP routing information for each —____ | Ft Morgan PEER 10.30.21.10 | TS1 TS2
repeater in the IPSC
Eldorado 10.30.80.10 | TS1 TS2
>
* When a DMR voice or data call is established, the Horsetooth S PEER 10.30.44.10 [ TS1 TS2

source repeater establishes a direct IP connection
(using the IP address) to all other repeaters in the Akron PEER 10.30.24.10 152

IPSC Cheyenne WY  PEER 10.30.85.10 | TSI




A SAMPLE CALL ON MT THORODIN — CENTRAL (TG 720)

* Mt Thorodin is part of the RMHAM Central IP Site Connect

RMHAM Northern Buckhorn UHF CBridge 1 Fort Morgan UHF Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF

RMHAM Central Thoredin UHF  CBridge 2 Montrose UHF ~ Mestaaehehe (Squaw) UHF Badger UHF Breckenridge UHF Vail UHF

Mosquito UHF

Burlington UHF

Grand Junction UHF

Limon A UHF

RMHAM Fremont Peak Fremont UHF  CBridge 3

RMHAM Southern Almagre UHF ~ CBridge4  CheyenneMtn UHF  Salida UHF  Cedarwood UHF

RMHAM Four Corners Farmington UHF CBridge 5 Durango UHF

We now place a call on Mt Thorodin, TG 720, TS2

* Thorodin is locally repeating the DMR voice call using the repeater receiver and

transmitter

* Thorodin is sending ten (10) parallel IPSC streams to the other repeaters in the IPSC

* Each IP voice data stream is about 50 kbps

* Important Note:
* All repeaters on a IPSC operate together as one

* Whatever talk group used on the source repeater is sent to all
repeaters on that IPSC

* Think of this as a DMR version of the Rockettes

But is the call only on the RMHAM Central IPSC repeaters?




A SAMPLE CALL ON MT THORODIN — CENTRAL (TG 720)

* Mt Thorodin is part of the RMHAM Central IP Site Connect

RMHAM Northern Buckhorn UHF  CBridge 1 Fort Morgan UHF  Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF

RMHAM Central Thoredin UHF~ CBridge 2  Montrose UHF  Mestaaehehe (Squaw) UHF ~ Badger UHF  Breckenridge UHF ~ Vail UHF  Mosquito UHF  Burlington UHF  Grand Junction UHF  Limon A UHF
RMHAM Fremont Peak Fremont UHF  CBridge 3

RMHAM Southern Almagre UHF ~ CBridge4  CheyenneMtn UHF  Salida UHF  Cedarwood UHF
RMHAM Four Corners Farmington UHF CBridge 5 Durango UHF

* But Central (TG720) spans multiple IP Site Connects

The cBridge routes the DMR call to

RMHAM Northern Buckhorn UHF  CBridge 1 FortMorgan UHF  Eldorado UHF  Horsetooth UHF  Akron UHF  CheyWy UHF mU“‘ip Ie I P S“’e ConneCT S)’STemS Within
RMHAM Cenral Thorodin UHF  CBridge2  Montrose UHF  Mestaaehehe (Squaw) UHF  Badger UHF  Breckenridge UHF  Vail UHF  Mosquito UHF  Burlington UHF  Grand Junction UHF  Limon A UHF RM HAM
RMHAM Fremont Peak Fremont UHF  CBridge 3
RMHAM Southern Almagre UHF  CBridge 4  CheyenneMtn UHF  Salida UHF  Cedarwood UHF ° RM HAM Cenfrd I ( 'I O re pe CITe rs)
RMHAM Four Comners Farmington UHF  CBridge 5  Durango UHF
RMHAM Lookout UHF Lookout UHF  CBridge 6 ° LOOkOUf MOUnfCIin U H F
RMHAM Pajarito NMUHF | Pajarito UHF  CBridge 8
RMHAM Sandia Crest UHF | Sandia UHF  CBridge 8
RMHAM Westcreek UHF Westcreek UHF  CBridge 10 )y WeStcreek U H F
RMHAM Devils Head UHF | Devilshead UHF  CBridge 11 ° Rq n g e I y U H F
RMHAM Picuris UHF Picuris UHF  CBridge 13
Boulder Local Boulder Local  CBridge 14 ° LOOkOUf MOUHTGin VH F
RMHAM FiCol CSUUHF | CSUUHF  CBridge 15
RMHAM Rangely UHF Rangely UHF  CBridge 16 e ]
e e— * Multiple QRYV vans operating
EOSS Portable 2 EOSS VAN UHF  CBridge 18 portq ble
Limon-B Limon BUHF  CBridge 19

RMHAM QRV2 UHF

0  CBridge 20

RMHAM QRV2 VHF

0  CBridge 21

19 total repeaters?!?!

WOVG SOW1

0 CBridge23
—

RMHAM Almagre VHF

Almagre VHF

CBridge 25

How does the call bridge across

RMHAM Squaw VHF

Mestaaehehe (Squaw) VHF

CBridge 26

multiple IP Site Connect (IPSC)

systems 2

RMHAM Lookout VHF Lookout VHF  CBridge 27
RMHAM Buckhom VHF Buckhorn VHF  CBridge 28
NMOTH Home Test Repeater UHF] 54124
YMOTH Home Test Repeater VHE 54126




WHAT’S HAPPENING WITHIN THE CBRIDGE?

* A SAMPLE OF SOME (JUST FIVE) OF OUR IPSC NETWORKS (THIS CALL IS ON TG700)

RMHAM Northern Buckhorn UHF CBridge 1 Fort Morgan UHF Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF

RMHAM Central Thorodin UHF CBridge 2 Montrose UHF Mestaaehehe (Squaw) UHF Badger UHF Breckenridge UHF Vail UHF Mosquito UHF Burlington UHF Grand Junction UHF Limon A UHF
RMHAM Fremont Peak Fremont UHF  CBridge 3

RMHAM Southern Almagre UHF CBridge 4 CheyenneMtn UHF Salida UHF Cedarwood UHF
RMHAM Four Corners Farmington UHF CBridge 5 Durango UHF

* The DMR voice call is bridged to the other IPSCs in our network using the cBridge
* This happens using Bridge Groups

RMHAM FourCorners TS2 TG745

RMHAM Four Corners 1O 5Reg. peers (2) | RMHAM FourCorners TS1 TG700 ink ID #9 k ID #10

IP.5.C. Manager Time Slot 1 Time Slot 2

| RMHAM Northern @ 1 Reg. peers(6) | RMHAM Northern TS1 TG700 ink ID #1 | RMHAM Northern TS2 TG721 OLink I 12
| RMHAM Central B 2 Reg. peers {m}| RMHAM Central TS1 TG700 ink ID #3 | RMHAM Central TS2 TG720 ank 1D #4
| RMHAM Fremont Peak 1 3 Res. | RMHAM Fremont TS1 TG700 inkID#5 |  RMHAM TS2 South-Central-North k ID #6
| RMHAM Southern 1 4Reg. peers(4) | RMHAM Southern TS1TG700 ink ID #7 | RMHAM Southern TS2 TG719 K ID #8
| |

| |

RMHAM Lookout UHF B 6 Reg. | RMHAM Lookout UHF TS1 TG710 an k1D #11 RMHAM Lookout UHF TS2 TG720 » ik ID #12

' TG 700 Bridge
TG 720 Bridge -




BRIDGE GROUPS — A SIMPLIFIED VIEW

* OUR CBRIDGE USES BRIDGE GROUPS TO LINK MULTIPLE IPSC NETWORKS TOGETHER

* WE IDENTIFY EVERY “LINK ID” THAT HAS THE APPROPRIATE TALK
GROUP (TG), AND TIE THEM TOGETHER IN A “BRIDGE GROUP” Manage Bridge Groups on CO-RMHR

LP.S.C. Manager Time Slot 1 Time Slot 2 Connection type Bridge Groups Site name Link ID | Group ID
| RMHAM Northern [@1Rreg peers ) [ RMHAM Northern 7176700 [@Link 1 | RMHAM Northern TS2 T6721 OLinkn 22 e i || [(Gentzilio720 ] L v lan v (an v
| RMHAM Central [@2Req. peers 10 RMHAM Central TS176700  |@Link ID #3 | RMHAM Central TS2 TG720 [OvLink 1 44 v
i ) Link,
| RMHAM Fremont Peak @ 3Res | RMHAMFremont 75176700 @ik #s | RMHAM TS2 South-Central-North [ @tink 1D 46 Bridge Group([7] Site Name[7] o [lon  [7]| Group ID[T]
Absent

I RMHAM Southern |@4Reg. peerscd) [ RMHAM Southern 75176700 |@Link ID #7 | RMHAM Southern TS2 TG719 [@Link 1D 45 —

| central TG720 |||co-rRMHR |l | 0 | 720 |
| RMHAM Four Corners [@5Reg. peers 2) | RMHAM FourCorners TS176700  [@Link D #9 | RMHAM FourCorners TS2 TG745 @ik 410 — —

- | Delete This Bridge Group ||| Delete This Group ID |

I RMHAM Lackout UHF [@6re; [ RMHAM Lookout UHF 7176710 |@Linkp #11[  RMHAM Lookout UHF 5276720 @ik 1D #12 £.F.5.C.|GddEny)|(Belerent]) (ModiviEnTy) Confirm [ Confirm [

[[edit || conrot Center inbound | Central TG720 | US-BM-3103 | 72 | silence

[ edit || 1.P.S.C. || Central TG720 | CO-RMHR || 4 | silence | 720
IPS.C. || Central TG720 | CO-RMHR | 12 || silence | 720

2

LPS.C. || Central TG720 || CO-RMHR | 14 || silence | 720

@
a

* THE RESULT IS THE BRIDGE GROUP ROUTING TABLE SHOWN

R >

LPS.C. || Central TG720 || CO-RMHR | 20 || silence | 720

@
a

©
=

IPs.C. || Central TG720 | CO-RMHR | 32 || silence | 720

@
=

LPS.C. || Central TG720 | CO-RMHR | 34 || silence | 720

LPS.C. || Central TG720 | CO-RMHR | 36 || silence | 720

@
a

LPS.C. | Central TG720 || CO-RMHR | 40 || silence | 720

@
a

LPS.C. || Central TG720 || CO-RMHR | 42 || silence | 720

©
=

LPS.C. || Central TG720 | CO-RMHR | 44 || silence | 720

@
=

LPS.C. || Central TG720 | CO-RMHR | 46 || silence | 720

@
=3

LPS.C. || Central TG720 | CO-RMHR | 54 || silence | 720

@
=3



BRIDGE GROUPS CONFIGURATION - THE BIG PICTURE

LPS C. Manager Time Slot 1 Time Slot 2
[ RMHAM Northern 1@ 1 Reg. peers (6) [ RMHAM Northern 75176700 [@Link 1D #1 RMHAM Northern TS2 T6721 @Link 0 72
[ RMHAM Central 1@ 2Reg. peers 10} RMHAM Central TS1T6700  [@Link ID #3 RMHAM Central TS2 T6720 Lk 0 14
[ RMHAM Fremont Peak @3 Res [ RMHAMFremont 15176700 [@Link D #5 RMHAM TS2 South-Central-North  @Link ID #6
[ RMHAM Southern @ 4 Reg. peers 4y [ RMHAM Southern 15176700 [@Link D #7 | RMHAM Southern T52 T6719 @Link 0 78
[ RMHAM Four Corners. 1@ 5Reg. peers @) | RMHAM FourCorners 75176700 |@Link ID #9 RMHAM FourCorners TS2 TG745 ink ID #10 Manage Bridge Groups on CO-RMHR
[ RMHAM Lookout UHF @6 ree. [ RMHAM Lookout UHF T§1T6710 [@Link ID #11 RMHAM Lookout UHF TS2 16720 ink ID #12
| Unused h 7 Silent | Unused mek 1D #13] Unused bLink ID #14 C N Brid G Sit LinkD |G D
ion type ridge Groups ite name i Tou
| RMHAM PajaritoNM UHF [ s Reg. | RMHAM Pajarito TS176700 [@Link 1D #15| RMHAM Pajarito TS2 TG718 T6505 T6714 @Link ID #16 onnect ¥P & P P
~
[ RMHAM Sandia Crest UHF @ 9 Reg. [ RMHAM Sandia 75176700 |@Link 1D #17[ RMHAM Sandia T52 76719 T6505 76713 |@Link ID #18 [al v| | [Central T6720 v/ [ V| (2 v [an |
.
[ RMHAM Westcreek UHF [@10 Reg. | RMHAM Westcreek 75176700 [@Link ID #15) RMHAM Westcreek TS2 T6720 ink ID #20
[ RMHAM Devils Head UHF |11 Reg. | RMHAM Devils Head TS1 76718 [@Link D #21 RMHAM Devils Head TS2 TG711 Bvink 0 122 Link Alert
. . i
[ Unused @12 sitent I Radio + IP LP.S.C. 23 [@vink 10 23] Radio + IP LP.S.C. 24 [@Link 10 124 Bridge Group[ 7] Site Name|[7] D [T]jon  [7]| Group ID[T]
[ RMHAM Picuris UHF @13 ree. | RMHAM Picuris TS1 G700 [@Link 10 #25] RMHAM Picuris TS2 TG505 T6715 76719 @Link ID #26 Absent
Boulder Local l4Reg. Eastern TS1TG705 ink ID #27 Boulder Local TS2 76723 ink ID #28
| Disne | o 0] g  Central TG720 lIIdo-risHr Nla || O 720 |
[ RMHAM FtCol CSU UHF @15 Reg. [ RMHAM FtCol CSU TS1T6722  |@Link ID #29 RMHAM FtCol CSU TS2 TG721 @Link 0 30 ——
[ RMHAM Rangely UHF @16 Reg. [ RMHAM Cathedral 75176700 [@Link ID #31 RMHAM Cathedral TS2 TG720 ink ID #32 - | Delete This Bridge Group ||| Delete This Group ID |
1.P.S.C.|| Add Entry ||| Delete Entry ||| Moldify Entry |
[ EOSS Portable 1 Bz [ EOSS Portable 175176700 |@Link > #33]  EOSS Portable 1 752 T6719 720 721 ink 1D #34 Confirm [ Confirm []
[ EOSS Portable 2 @15 ree. | Eoss Portable 2 75176700 [@Link ID #35]__EOSS Portable 2 TS2 TG719 720 721 ink ID #36 v
[ Limon-B D1ores. | RMHAMNorthern Ts1T6721  [@Link ID #37 RMHAM Northern TS2 TG719 ink ID #38 || edit | | Control Center fMd | Central TG720 | US-BM-3103 | 72 | silence
[ RMHAM QRV2 UHF B0 7 [ RMHAM QRV2 UHF 7176700 [@Link ID #39 RMHAM QRV2 UHF TS2 Regional ink ID #40 —
[ RMHAM QRV2 VHF B [ RMHAM QRVZ VHF TS176700 _ [@Link ID 41 RMHAM QRV2 VHF T52 TG705 ink ID 142 | edit || I.P.S.C. | Central TG720 | CO-RMHR || 4 | silence | 720
i i AUXCOMM SOW1 TS2 16720 i - ;
[ AUXCOM SOW1 @22 silem [ Auxcomm sow1Ts1T6700  [@Link 1D #43 | [edit|| 7.P5.C. | Central TG720 | CO-RMHR |[ 12 [ silence |[ 720
[ WOVG SOW1 B3 7 | WOVG SOW1 TS1 T6700 [@Link 1n #45] WOVG SOW1 TS2 T6720 [OLink 1D #46
[ RMHAM Conifer VHF @2 silcmt [ RMHAM Conifer VHF 75176700 [@Link ID #47 RMHAM Conifer VHF TS2 76705 |@Link ID #48 | edit || .P.S.C. | Central TG720 | CO-RMHR || 14 | silence | 720
[ RMHAM Almagre VHF @25 Reg. | RMHAM Aimagre VHF T51 16700 [@Link 1D #40 RMHAM Almagre VHF TS2 TG705 @vink 0 #50 [edit || I.PS.C. | Central TG720 | CO-RMHR || 20 | silence | 720
[ RMHAM Squaw VHF @26 Reg. | RMHAM Squaw VHF 75176700 |@Link ID #51 RMHAM Squaw VHF T52 TG705 1@vLink 1 #52 —
[ RMHAM Lookout VHF @27 Ree. [ RMHAM Lookout VHF 75176700 |@Link ID #53 ink D #54 | edit || 1.P.5.C. | Central TG720 | CO-RMHR || 32 | silence | 720
[ RMHAM VHF @28 Reg. [ RMHAM Buckhorn VHF 76176700 [@Link 1D #55|  RMHAM VHF TS2 T6705 ink ID #56 [edit|| I.PS.C. | Central TG720 | CO-RMHR | 34 | silence | 720
[ WyDMR Thermopolis @20 sitea [ WyDMR Wyoming Wide TS1 763156 _[@Link In #57 WyDMR Local TS2 T6100 [®vinic 1D #s8 -
| NMOTH Home Test Repeater UHF  [@30 Master | Radio + IP LP.S.C. 59 [@vink 450 Radio + IP LP.S.C. 60 DLini I #60 | edit|| 1.PS.C. | Central TG720 | CO-RMHR || 36 | silence | 720
[ NMOTH Home Test Repeater VHF @31 Master [ Radio + IP LP.S.C. 61 [@Link 10 #61 | Radio + IP LP.5.C. 62 [@Link D #62 | edit || I.P.S.C. | Central TG720 | CO-RMHR || 40 | silence | 720
[ Manager For 1PSC. 63+ 64 @32 silent [ Radio + IP LP.S.C. 63 [@Lisk 10 63 Radio + IP |P.S.C. 64 [®vLinc 1D 764 — -
- - | edit ||| .P.S.C. | Central TG720 | CO-RMHR || 42 | silence | 720
| ManagerForLP.s.C.65+ 66 [@33 silent | Radio + IP LP.S.C. 65 [@vini  #es| Radio + IP LP.S.C. 68 @i 466
[ Brandmeister to 700 @34 sitent [ US-BM-3103 T6310800 - T6700  [@vink I #67| Radio + IP LP.S.C. 68 [@vink 0 #68 | edit || £.P.S.C. | Central TG720 | CO-RMHR || 44 | silence | 720
Brandmeister to 719 57 Radio + IP LP.S.C. 69 [ @ik #es | US-BM-3103 719 QLo 0 #70 -
l oy l | edit || I.P.S.C. | Central TG720 | CO-RMHR | 46 | silence | 720
[ Brandmeister to 720 86 22 | Radio + 1P IP.S.C. 71 @ik o1 | US-BM-3103 720 DLk 0 #72
[ Br ister to 721 7 7 | Radio + IP LP.S.C. 73 [@Link 0 73| US-BM-3103 721 @Link 0 #74 | edit ||| £.P.S.C. | Central TG720 | CO-RMHR || 54 | silence | 720
[ WyDMR Cheyenne @35 sitea [ WyDMR Wyoming Wide TS1763156 _[@Link 1n #75 | WyDMR Local TS2 T6100 ®vinc D #76




A SAMPLE CALL ON MT THORODIN — €ENFRA-FS-26) UNDEFINED TG 777

* Mt Thorodin is part of the RMHAM Central IP Site Connect

RMHAM Northern Buckhorn UHF  CBridge 1 Fort Morgan UHF  Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF
Thoredin UHF  CBridge 2 Montrose UHF ~ Mestaaehehe (Squaw) UHF Badger UHF Breckenridge UHF Vail UHF Mosquito UHF Burlington UHF  Grand Junction UHF Limon A UHF
remont UHF CBridge 3
Almagre UHF CBridge 4 CheyenneMtn UHF Salida UHF Cedarwood UHF
Farmington UHF CBridge 5 Durango UHF

Central (TG720) spans multiple IP Site Connects

The cBridge routes the DMR call to

multiple IP Site Connect systems within

RMHAM Northern Buckhorn UHF CBridge 1 Fort Morgan UHF Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF
RMHAM Central Thorodin UHF  CBridge 2 Montrose UHF  Mestaaehehe (Squaw) UHF  Badger UHF  Breckenridge UHF  Vail UNF  Mosquito UHF  Burlington UHF  Grand Junction UHF  Liman A UHF RM HAM
RMHAM Fremont Peak Fremont UHF  CBridge 3
RMHAM Southern Almagre UHF  CBridge 4  CheyenneMtn UHF  Salida UHF  Cedarwood UHF ° RM HAM Cenf ra I ( -I O re pe dfe rS)
RMHAM Four Comners Farmington UHF  CBridge 5 Durango UHF
RMHAM Lookout UHF Lookout UHF  CBridge 6 ° Loo kouf MOUI‘I‘I‘CI i n U H F
RMHAM Pajurito NM UHF | Pajarito UHF  CBridge 8
RMHAM Sandia Crest UHF | Sandia UHF  CBridge 8 ° WeSfCI’eek U H F
RMHAM Westcreek UHF Westcreek UHF  CBridge 10
RMHAM Devils Head UHF | Devilshead UHF  CBridge 11 Y R I U H F
RMHAM Picuris UHF Picuris UHF  CBridge 13 an g e y
Boulder Local Boulder Local  CBridge 14 ° Loo kOUT MOUHTG i n VH F
RMHAM FICol CSUUHF | CSUUHF  CBridge 16
RMHAM Rangely UHF Rangely UHF  CBridge 16
EOSS Portable 1 EOSS1UHF  Chridge 17
Cl 2 U @ = @
EOSS Portable 2 EOSS VAN UHF  CBridge 18
Limon-B Limon B UHF  CBridge 18 B
RMHAM QRV2 UHF 0 CBridge 20 - @ e @ @ @ @, - C @ @ . @
RMHAM QRV2 VHF 0 CBridge 21
WOVG SOW1 0 CBridge23 . - . - . . . . - . D .
RMHAM Almagre VHF Almagre VHF  CBridge 25
RMHAM Squaw VHF Mestaaehehe (Squaw) VHF  CBridge 26
RMHAM Lookout VHF Lookout VHF  CBridge 27 C G O O C O c 0 O G CPCUIC . O
RMHAM Buckhorn VHF Buckhorn VHF CBridge 28 »
NMOTH Home Test Repeater UHF| 54124 = O e = O PISTCCE S € e Pt S = e = DOC = e e
[NMOTIE Home Test Repeater VHF| 54126




A SAMPLE CALL ON MT THORODIN — ROCKY MT (TG 700)

* As with the previous example, Mt Thorodin is part of the RMHAM Central IP Site Connect

RMHAM Northern

Buckhorn UHF CBridge 1 Fort Morgan UHF Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF
RMHAM Central Thoredin UHF CBridge 2 Montrose UHF Mestaaehehe (Squaw) UHF Badger UHF Breckenridge UHF Vail UHF Mosquito UHF Burlington UHF Grand Junction UHF Limon A UHF
RMHAM Fremont Peak Fremont UHF  CBridge 3
RMHAM Southern Almagre UHF  CBridge 4  CheyenneMtn UHF  Salida UHF  Cedarwood UHF
RMHAM Four Corners Farmington UHF  CBridge & Durango UHF




A SAMPLE CALL ON MT THORODIN — ROCKY MT (TG 700)

* As with the previous example, Mt Thorodin is part of the RMHAM Central IP Site Connect

RMHAM Northern Buckhorn UHF CBridge 1 Fort Morgan UHF Eldorado UHF Horsetooth UHF Akron UHF CheyWy UHF
RMHAM Central Thorodin UHF CBridge 2 Montrose UHF Mestaaehehe (Squaw) UHF Badger UHF Breckenridge UHF Vail UHF Mosquito UHF Burlington UHF Grand Junction UHF Limon A UHF
RMHAM Fremont Peak Fremont UHF  CBridge 3
RMHAM Southern Almagre UHF ~ CBridge 4  CheyenneMtn UHF  Salida UHF  Cedarwood UHF
RMHAM Four Corers Farmington UHF  CBridge 5  Durango UHF
o . .
* Actual case for Rocky Mt (TG700) spanning multiple IP Site Connects
RMHAM Northern Buckhorn UHF  CBridge 1 Fort Morgan UHF  Eldorado UHF  Horsetooth UHF  Akron UHF  CheyWy UHF .
. . , . The cBridge routes the DMR
RMHAM Central Thorodin UHF  CBridge 2 Montrose UHF Mestaaehehe (Squaw) UHF Badger UHF Breckenridge UHF Vail UHF Mosquito UHF Burlington UHF Grand Junction UHF Limon A UHF
RMHAM Fremont Peak Fremont UHF  CBridge 3 CG” to mU|1‘lp|e IP S”e ConneCT
RMHAM Southern Almagre UHF  CBridge 4  CheyenneMtn UHF  Salida UHF  Cedarwood UHF sy stems Wifhin R MH A M
RMHAM Four Cormers Farmington UHF CBridge 5  Durango UHF
RMHAM Lookow UHE | Lonkout URF_ Coridge 6 * 37 DMR repeaters
RMHAM Pajarito NM UHF Pajarito UHF CBridge 8
RMHAM Sandia Crest UHF Sandia UHF  CBridge 9
RMHAM Westcreek UHF | Westcreek UHF  CBridge 10 ° ‘I 9 CBI’Idge connections
RMHAM Devils Head UHF Devilshead UHF CBridge 11
RMHAM Picuris UHF Picuris UHF CBridge 13
Boulder Local Boulder Local CBridge 14 . .
. * And more in 2024 with
RMHAM FtCol CSU UHF CSU UHF CBridge 15
RMHAM Rangely UHF | Rangely UHF  CBridge 16 new sites Clnd Q RV units
EOSS Portable 1 EOSS 1 UHF CBridge 17
EOSS Portable 2 EOSS VAN UHF CBridge 18
Limon-B Limon BUHF  CBridge 19
RMHAM QRV2 UHF 0  CBridge 20
RMHAM QRV2 VHF 0  CBridge 21
WOVG SOW1L 0 CBridge23
RMHAM Almagre VHF Almagre VHF  CBridge 25
RMHAM Squaw VHF Mestaaehehe (Squaw) VHF  CBridge 26
RMHAM Lookout VHF Lookout VHF CBridge 27
RMHAM Buckhorn VHF | Buckhorn VHF  CBridge 28
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* SECOND, IF YOU WANT TO MODIFY THAT CODE PLUG THEN REFER TO THE RMHAM UNIVERSITY

HOW DO | PROGRAM MY RADIO FOR DMR REPEATER USE?
* FIRST, DOWNLOAD A CODE PLUG FROM

PRESENTATION BY MIKE, KONGA

* IF CREATING YOUR OWN, REFER TO THE INFORMATION ON THE RMHAM WEB SITE
EXAMPLE FOR CENTRAL TALK GROUP 720

Central Colorado Regional Network — Talk Group 720

Breckenridge
Burlington

Denver West UHF
Denver North UHF
Denver Central UHF
Denver Central VHF
Fairplay

Grand Junction
Leadville

Limon

Montrose

Rangely

vall

Westcreek/Doug. Co.

A regional network supporting the Central Colorado area using Talk Group 720. As a test, this

allowed. Repeaters supporting this talk group are:

Baldy
Burlington

Squaw Mountain
Thorodin Mountain
Lookout Mountain UHF
Lookout Mountain VHF
Badger Mountain
Grand Mesa

Leadville

Cedar Point

Waterdog

Cathedral Bluffs

Vail

Westcreek

Repeater Input  Repeater Output

440.0875 MHz

440.0500 MHz

441.9375 MHz

441.8000 MHz

441.8375 MHz

144.7700 MHz

441.7625 MHz

440.0500 MHz

440.0500 MHz

440.275 MHz

440.0750 MHz

440.2625 MHz

440.0750 MHz

441.8750 MHz

445.0875 MHz

445.0500 MHz

446.9375 MHz

446.8000 MHz

446.8375 MHz

145.3700 MHZ

446.7625 MHz

445.0500 MHz

445.0500 MHz

445.275 MHz

445.0750 MHz

445.2625 MHz

445.0750 MHz

446.8750 MHz

& network can be accessed via the Brandmeister via talkgroup 310801. You cannot connect
Pooy .9 outbound to any other Brandmeister talkgroup by PTT! No Private Calling, Data, Texting or GPS

Color Code Time Slot Statu

7

6

2

Operational-Linked
Operational-Linked
Operational-Linked
Operational-Linked
Operational-Linked
REPEATER OFFLINE
Operational-Linked
Operational-Linked
Operational-Linked
Operational-Linked
Operational-Linked
Operational-Linked
Operational-Linked

Operational-Linked

Steamboat
Dinosaur Craig Springs 3
NM. i ¢ Rocks
Mountain
Glénwood
t—.‘-’ Spnngs XS
X
Aspen X
Grant®lunction
. X
o
Delta
Gunnison alidd
Manti-La Montrose . -
Sal :
National Sar
Forest Isabel
National
Forest

Telluride

Fort Collins
LS |

Cl o
Spritgs
.

‘Pueblo

Sterling

Fort Morgan

LaJunta

Lamar

Imperial

Atwood

oodland

Leoti

Syracuse

Colby

Sco!

Ga


http://www.rmham.org/

WHAT HAPPENS IF ONE OF THE MICROWAVE LINKS FAIL2 (PG 1 OF 2)
WHAT IF THE LINK FAILS AT THE CONTINENTAL DIVIDE?
* TALK GROUP IS CENTRAL TG720

« OUR CENTRAL IP SITE CONNECT WILL FRAGMENT INTO TWO
(OR MAYBE MORE) SEGMENTS

o

¥ 2 8
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WHAT HAPPENS IF ONE OF THE MICROWAVE LINKS FAIL2 (PG 2 OF 2)
WHAT IF THE LINK FAILS AT THE CONTINENTAL DIVIDE?

* TALK GROUP IS CENTRAL TG720

* OUR CENTRAL IP SITE CONNECT WILL FRAGMENT INTO TWO o @
(OR MAYBE MORE) SEGMENTS @ 45
: @@F& 9 9
@ Tl @ @ ©O-x
THE RESULT 9 - “
» THE TWO SIDES OF CENTRAL TG 720 ARE FRAGMENTED ) el & |
e WHAT WAS ONCE A BIG ISLAND OF COVERAGE BECOMES AN v L e
ARCHIPELAGO i - 3 -

* LOCAL USE ON EITHER SIDE OF THE “BREAK” CONTINUES

* COMMUNICATION FROM “EAST TO WEST” IS NOT POSSIBLE
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LOTS OF DMR NETWORKS

oy, o=
0

$T

In the beginning there was DMR-MARC - oo R T i
' DMR Networ

ks

.4+ DMR-MARC
Then Brandmeister was the next big thing i+ ociTRe0
¥ "+ Lonestar
. *+ DMRX
, ¥¥4. KausD
What’s next? FAY: crossronce
Everybody knows, “What’s on second.” Welmaderhailis o ) i::;g:,:z::tam o
: * DMR-FL
* Bronx TRBO
Faati¥ Brandmeister
“ « DMR+

L
5

IC 2 M 3 -2 = @ eday

C-Bridge Configuration

DMR-MARC DCI
Worldwide - TAC310
N. America -TAC311

WW English -TAC312
Regionals

Q: Can RMHAM interoperate with other networks?

S
Cbridge 2.0

4 +1000 Talkgroups BrandMeister %
e g
DMR Master Server
o+ :
. SAses " .. o .

A: Certainly.

But we need to play by the group rules.
And we need to coordinate Group and Radio IDs.

Images from tapr.org, a presentation by: Jason Johnston — KC5HWB




WMih~t ig BrandMeister it~

FROM HTTPS://WIKI.BRANDMEISTER.NETWORK /INDEX.PHP /WHAT_IS_BRANDMEISTER

English = Deutsch = Espafiol =~ Frangais  hrvatski ~ Nederlands
What is BrandMeister?

BrandMaster/BrandMeister is an operating software for Master servers participating in a worldwide infrastructure network of amateur radio digital voice systems.

« If you are an amateur radio operator working in digital voice modes like D-Star, DMR, C4FM, APCO P25 or others (not all are supported yet!!). You do not need to know much
about BrandMeister, and it's very easy to operate on its infrastructure.

« If you are an amateur radio operator that runs a repeater in your local area, you may be interested in learning some more about BrandMeister and how you can take part in it.

BrandMeister allows me...

+ To roam automatically from repeater to repeater RMHAM supported

+ To make private QSOs on any time-slot

+ To make world-wide QSOs with any type of amateur DMR network RMHAM partial support

|

+ To send my location to APRS

JH

« To send and receive SMS messages
+ To send and receive SMS messages to or from APRS

« To control some electrical apparatus using my DMR radio as a remote control device

“| know what you are thinking.” W.ith all of these features why is RMHAM not fully linked to BM?



WE HA\/E LIMITED CONNECTIVITY WITH BRANDMEISTER FROM HTTPS://WIKI.BRANDMEISTER.NETWORK /INDEX.PHP /WHAT_IS_BRANDMEISTER
PROS AND CONS OF BRANDMEISTER (BM)

; : Network Considerati
JAhatis BrandMeister W Network Considerations

BM servers are remote and require Internet

connectivity
English = Deutsch = Espafiol = Frangais = hrvatski = Nederlands RMHAM servers and cBridge is within our
microwave network
What is BrandMeister?
RMHAM desires to be Access Technology
BrandMaster/BrandMeister is an operating software for Master servers paniclpating in a worldwide infrastructure network of amateur radio dlgital voice systems. ngOSﬁC

« If you are an amateur radio operator working in digital voice modes like D-Star, DMR, C4FM, APCO P25 or others (not all are supported yet!!). You do not need to know much We are invesfigating ways to inferoperafe
about BrandMeister, and it's very easy to operate on its infrastructure. across analog and digital modes

« If you are an amateur radio operator that runs a repeater in your local area, you may be interested in learning some more about BrandMeister and how you can take part in it.
Interoperable links require coordination of
Talk Groups and Radio Identifiers

BrandMeister allows me...

PROS
* RMHAM does support DMR site roaming
* RMHAM does support interoperability

« To roam automatically from repeater to repeater RMHAM supported

using our Regional Groups to BM

« To make private QSOs on any time-slot

+ To make world-wide QSOs with any type of amateur DMR network RMHAM partial support CONS

* Private calls dedicate a shared resource

|

+ To send my location to APRS

to a small set of users. This is confusing to

« To send and receive SMS messages the most casual of observer.

) Automatic transmission of GPS
+ To send and receive SMS messages to or from APRS

information, remote control of devices or
SMS is not identified as per FCC rules

« To control some electrical apparatus using my DMR radio as a remote control device
and thus not compliant with Part 97.

RMHAM DMR is a purpose built network that uses non-Internet links whenever possible.

Brandmeister is Internet based using remote servers.



RMHAM SUPPORT FOR BRANDMEISTER

RMHAM HAS SOME LIMITED CONNECTIVITY TO
OUTSIDE NETWORKS - SPECIFICALLY

BRANDMEISTER
TALK GROUPS ARE LIMITED TO THE RMHAM
REGIONAL NETWORKS Northern TG 721 310813
Regional
RMHAM TALK GROUPS ARE NOT DIRECTLY Central Regional TG 720 310801
SUPPORTED ON BRANDMEISTER — THUS WE NEED
TO TO TRANSLATE Sl 1G 719 310816
Regional
PROVIDES INTEROPERABILITY WITH HOT SPOTS =oene
Rocky Mountain TG 700 Not Supported
AN OFFICIAL RADIOID.NET RADIO NUMBER IS
REQUIRED!
NOT WIDELY USED, AND CONSIDERING
ALTERNATE SOLUTIONS
= N



INTEROPERABILITY
WITH NON-DMR
MODES
(LIKE ALLSTAR)

\

g o

=

(AVIRAAN

/1y
=
o

=]

2

- J,
45,’/1\6 \\\\\13
GQ‘HIIH\\ 120
75 oo 105




N
GATEWAY TO ALLSTAR, COLCON AND FUN MACHINES

RMHAM CONTROL OPERATORS HAVE ACCESS TO EQUIPMENT THAT
CAN BRIDGE OUR DMR NETWORK INTO ALLSTAR (COLCON AND
FUN MACHINES.)

* A SIMPLE MOBILE RADIO OPERATING ON ONE OF OUR REPEATERS
* HAS AN ALLSTAR INTERFACE BOARD (EITHER RTCM OR URI-X + PI)

* DMR VOICE CALLS ARE DEMODULATED TO BASEBAND AUDIO AND
SENT TO THE ANALOG SYSTEM ... AND VICE VERSA.

* USED DURING
* EMERGENCIES FOR ARES AND AUXCOMM
* MONTHLY ARRL COLORADO SECTION NET
* EOSS LAUNCHES

* INVESTIGATING AN UPGRADE TO A DIGITAL TRANSCODING
SOLUTION ... LIKE DMR LINK OR SIMILAR
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SAMPLE NETWORK DIAGRAMS
FOR OUR DISCUSSION

* HUB AND SPOKE

¢ LOOP




SAMPLE NETWORK DIAGRAM — HUB AND SPOKE WITH VPN

Sl TS G700,
1S2: 1G 720 , .
' Repeater H i ...... !
IPSC 4 — MASTER _zul -

2
o

K
........

...........
-----------
.........
334 4
0
8

; 181: TG 760", .... : !
152:1G719. ™ Repeater B
(9 Repeater G IPSC 1 - Peer 151:1G 700 =,
B IPSC 3 — MASTER ; TS2: TG 720

i R RMHAM

VPN
Repeater A

RMHAM IP Backkone g

............
------
. D

. 0

o o,

IPSC 2 — MASTER

~ TS1: TG 700 oy B ) Repeater C

Repeater F ) i H IPSC 1 - PEER
., 152:1672) ROy w

.
&,
.
o o
-----------

Repeater D
IPSC 1 - PEER

o -
. o
RETTTTLAN

s,




SAMPLE NETWORK DIAGRAM — LOOP MICROWAVE WITH VPN

Sl TS G700,
1S2: 1G 720 , .
Repeater H i ...... !
" |PSC 4 — MASTER 2l g

2

o
.........
...........
-----------
.........
3 4
0
8

152: 1G719 Repeater B
Repeater G IPSC 1 - Peer TS1: TG 700
IPSC 3 — MASTER i 152: TG 720

e,
.
0

RMHAM

VPN
Repeater A

RMHAM IP Backkone g

............
------
. D

. 0

o o,

IPSC 2 — MASTER

3 \ )
... TS1: TG 700 a ' Repeater C

Repeater F ) i H IPSC 1 - PEER
., 152:1672) Oy w

Repeater D
IPSC 1 - PEER

o -
. o
RETTTTLAN

s,

K
o
. .
......
-------

ke 04
-------
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SAMPLE CALL
FLOW
DIAGRAMS




SAMPLE IPSC CALL FLOW — NORTHERN TG 721

.................
8 4

Repecﬁ'ers: 2 '."‘-----.._.::';-.‘I:'S'-:Iz.: TG.7OO ~.“...’. )
Active IPSC: 2 152: TG 720

TaIIfdGroup: G 7'210I ':-.:. A Repeater H ...... \
cBridge: not require IPSC 4 — MASTER a8 .

2
K

....
........
...........
...........
--------
ot .
8
o

=. TS1: G 700™,......
752: TG719 &
: X Repeater G

| IPSC 3 — MASTER

Repeater B
IPSC 1 - Peer

151: 76700 F.,
152:1G720 ¢

Q
AA g RMHAM
VPN
......... L S Repeater A
Pl - . IPSC 1 - MASTER

RMHAM IP Backkone
IPSC 2 — MAST. %

Repeater C

ST 700
; IPSC 1 - PEER

TS2: TG 721

o,
0
LI
",

Repeater F E
IPSC 2 - PEER Y ”

Repeater D
IPSC 1 - PEER

N R
RETTTTLAN
s,

e,
‘e
.
-
...............




SAMPLE IPSC CALL FLOW — CENTRAL TG 720

.................
8 4

Repecﬁ'ers: 5 '."‘-----.._.::';-.‘I:'S'-:Iz.: TG.7OO ~.“...’. )
Active IPSC: 1, 4 152: TG 720

Talk Group: TG 720 4 Repeater H e,
cBridge: Required B o 4 macrrr B - i,

o
.........
...........
...........
--------
ot .
8
o

=. TS1: G 700™,......

752: TG719 &

: Repeater G
_IPSC 3 — MASTER

Repeater B
IPSC 1 - Peer

151: 76700  F.,
152:1G720 ¢

3
N : YMHAM
~~~~ ., N
b Repeater A

RMHAM [P Backkcne LR

Repeater E 53
IPSC 2 — MASTER

Repeater C

ST 700
; IPSC 1 - PEER

TS2: TG 721

o,
0
LI
",

Repeater F i
IPSC 2 - PEER I ”

Regeater D
IPSC 1 - PEER

N R
RETTTTLAN
s,

e,
‘e
.
-
...............




SAMPLE IPSC CALL FLOW — ROCKY MOUNTAIN WIDE TG 700

Repeqters; 8 :.‘,‘.......__::..-.-I:-S--:I.,;.':rcz'::;oo-...“...x ‘

Active IPSC: 1, 2, 3, 4 152: TG 720

TallfdGroup: T(.3 ZOO .:";. y Repeater H ...... !
cBridge: Require IPSC 4 ~ MASTER 8 .

2
o

.....
........
...........
-----------
.........
3 4
0
8

: TS1: TG 700™,......
752: TG719 &
: X Repeater G

| IPSC 3 — MASTEk

Repeater B

IPSC 1 - Peer TS1: TG 700

TS2: TG 720

RMHAM
VPN
Repeater A

..... IPSC 1 - MASTER
M 'P Rackkone

............
------
. D

. 0

o o,

IPSC 2 — MASTEK

Repeater C

... TS1: TG 700
g IPSC 1 - PEER

. TS2: TG 721

Repeater F g
IPSC 2 - PEE.. Y ”

.
&,
.
.~
...............

Re, ~ater D _________________ 8
IPSC . - PEER :

o e,
. 0
. 0 8
0
S o “rrenane?,
s,




SAMPLE IPSC CALL FLOW — ROCKY MOUNTAIN WIDE TG 700

Repeaters: X '."‘-----.._.::';-.‘Il's'-:l.’:-‘TG'::;Oonu.“...’.

Active IPSC: X,Y,Z 152: TG 720

lelsieup:[Tc XAX A Repeater H ol
cBridge: Committed M -, rcrep WE - s

o
.........
...........
...........
---------
ot .
8
o

Repeater B

(PSC 1 - Peer 1S1: TG 700

Repeater G
TS2: TG 720

IPSC 3 — MASTER

*e,
e
0

........... AN i Repeater A
e i : e r iroca MASTER
Repec+er E :
IPSC 2 — MASTER

~ TS1: TG 700%} y & ‘ Repeaer C
: \ IPSC 1 - PEER

Repbeater F
., 152:7G 721 [GTeig . 3

K
o
. o
......
-------

Repvater D
IPSC 1 - PEER

E .
& ., o
: ., o
.
b o LTS N
g

e,
‘e
.
-
...............




SAMPLE IPSC CALL FLOW — NORTHERN TG 721 WITH BRANDMEISTER

Repeaters: 2

Active IPSC: IPSC 2

RMHAM Talk Group: TG 721
Bransmeister: TG 310813 5
cBridge: Required ",

........

S AiTS): TG 700i% .
T52: TG 720 \
' Repeater H ; Y, X
IPSC 4 — MASTER _zu

o

2
.

...........
...........
--------
ot .
8
o

B TS:| : TG700» ;

1S2: TG719 Repeater B

B Repeater G " IPSC 1 - Peer TS1: 1G 700
i IPSC 3 — MASTER 1S2: TG 720

S
“A : RMHAM
VPN

RMHAM IP Backkone

Repeater A
IPSC 1 - MASTER

............
------

. EN
. 0
o o,

IPSC 2 — MAST. <

Repeater C

ST 700
J IPSC 1 - PEER

. 752: TG 721 [

IPSC 2 - PEER JiY

e,
‘e
.
-
..............

TG 310813

Repeater D ________________ ’
IPSC 1 - PEER i

N R
RETTTTLAN
s,

Brandmeister







