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This Manual provides information othe Radio Anateur GossBand repeater network
the correct way of accessing édnetwork and how to obtain the maximum benefit from it.

Thanks to all who heled writing this manual

This documenwill be updated from time to time as may bequired.
(Updated 29/12/2017 by 3B8DU
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1.0 CrossBand repeater concept:

N\ )| UHF N
User A Tx/Rx on same . [ e m User B Tx/Rx on same
VHE frequency Y ouT >< | UHF OUT p N’HF frequency

(Simplex) — T ——/ (Simplex)
Cross Band Repealer
\ /
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hy aidlyRoe (K& RYLISIZ2HKNIKEG iCeidasiiRgndl | C
on VHF it retransmithe callon UHF and viceersa. SeveralCrossBand
repeaters may be cascadeddichain orin amesh to createa networkin order
to provide coverage over a larger area.

2.0 Mauritius CrossBandrepeaternetwork diagrant

As there isgood coverage overlap andHF propagation for linking the
repeaters a meshnetwork topology has beerchosen This has numerous
advantges over a chain netwodad make operations simpler.

Salazie 4mmmmp Recommended user
FR5ZL/R frequencies in red
145.325 MHz 4w Link frequencies in blue
{avoid using)
m Use only if no other
Trou aux Cerfs -] option available
3B8VTC
145.325 MHz D
Grand Bassin / 431.675 MHz \ Bar le Duc
3B8VGB 3B8VBL
431.675 MHz 431,675 MHz %
145.375 MHz 145.550 MHz | em— s C
Signal Mountain
3B8VSM Direct Path
431.675 MHz N
Ej\\ A 125.475 MH; ey B N E

Note: The direct path scenaris shown as an example aagdplies to all
repeaters(not onlyto Bar le Du@s shown)

Therepeater network schematiof the Association Réunionnaise des Radio
Amateurs (ARRA$ provided in Appendix.1
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Talkpath scenarios:

Refer to the network schematic in Section 2.0 above.

a)

b)

d)

Mobile A transmis on 145375 MHz, Grand Bassirepeater repeatsthe
transmissionon 431.6¢5 MHzto the other 3 repeatas which repeat the
callon their respective VHF frequenci@éius all mobiles inMauritiusand
Réunion can heamobile A.

Mobile B transmgon 145.4B6 MHz, Signal Mountain repeatrepeatsthe
transmissionon 431.65 MHzto the other 3 repeaterswhich repeatthe
callon their respective VHF frequenci@éius all mobilesin Mauritiusand
Réunion can heamobile B.

Mobile Ctransmits on 145550 MHz, Bar le Ducrepeater repeats the
transmissionon 431.65 MHzto the other 3 repeaterswhich repeatthe
call on their respective VHF frequencidsius all mobikesin Mauritiusand
Réunion can heamobile C

Mobile D transmi on 145325 MHz, Trou aux Cerfs repeathe
transmissionon 431.65 MHzto the other 3 repeaterswhich repeat the
callon their respetive VHF frequencie3hus all mobiles inMauritiuscan
hear mobile D

In this scenarid?union mobilescannot heamobile Dthrough Trou aux
Cerfsrepeater, as his transmissionis not repeated on 14%25 MHzto
Reunion

If mobile Dis in a high locabn there may be a diregbath to Salazie in
Réunionand mobile D may be heared in Reunidtowever due to the fact
that the direct path to Runion maynot be reliable and may béone way

2 y tm®dhile Dmaycausenterferencewith an ongoingontactin Reunion.
Therefore it is not recommended to use Trou aux Cerfs repeater except if
there is no other optionThe main purpose ofhe Trou aux Cerfs i
provide a Radio Amateultsk between Mauritius andRéunion networks
andalsofor network redundancyin Mauritius

If adirect pathisavailable between 2 or more mobdgethen the call is both
directand throughthe repeaters, for example:

Direct path: Mobile E transnabn 145550 MHz, mobile C which is ¢ime
same frequency can heanobile Ediredly (and vice versa)

Repeater path: Mobile E transmaion 145550 MHz, Bar le Duc repeater
repeats his transmission on 43¥%MHz to the other 3 repeaters which
repeat thecall on their respective VHF frequenci€gus, all mobiles in
Mauritiusand Reunion can hear mobile E (and C when he transmit
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f)

When the direct path between mobileés same repeater coverage not
possible then the mobilesmust use different repeaterso talk to each
other.

It is not recommended taccess the repeaters by transnmitty on431.675
MHzfor the following reasons:

i) coverage is better on VHF;

i) in order for a mobile transmitting on 43176 MHz to be heard on ALL
repeaters, that mobile must be within the UHF rangeAbf repeatersat all
times. Thereare not many places iMauritius where this is likely to happen;

i) possibility of creating unnecessarinterference to an ongoing
conversation(frequent on a chain network);

iv) UHF frequency is to be used oiiflyno other optionis availableor for
testing purposes with due cataken when the networkgs not in use

Recommendedepeaterto be used byregion:

Repeaters coverage plots airesertedin Appendix 2f this manual and may
be used to select the best repeater to use in specific locatilmscation per
below:

a)

b)

C)

d)

f)

9)

Westcoastfrom Port Louis to the Mornand lower Plaine Wilhems
i) Signal Mountain

i) Bar le Dug

iii) Grand Bassin.

Upper Plaine Wilhemszenter:
i) Barle Dug

i) Grand Bassin;

iiiy Signal Mountain.

South East:

i) Grand Bassin;

i) Bar le Duc.

East &\orth East:

i) Barle Dug

i) Signal Mountain

North West:

i) Barle Dug

i) Signal Mountain

Port Louis & Pailles:

i) Signal Mountain
Southfrom Souillac tdhe Morne (poor coverage):
i) Grand Bassin

i) Barle Duc

Bar le Duc ithe site with largest coverage.

Detailedrepeaternetwork informationis provided m Appendix4.
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Announcemens:

/I N2aa .lyR NBLSIOGSNE OFyy2a KI @S
an annoucementhas beerprovided triggered by DTMFone6. This is useful
to test and to know ibne iswithin coverage areaf the repeaters when no
one available to make a contact

Please note thathe Réunion (ARRA) repeat@retwork uses DTMF tones 1 to
5 and Q You shouldbe able to trigger Bunion announcementshrough the
Mauritius network as bothnetworks areactually a singldarger one. The
Réunion network also transmétan announcement taregular intervals giving
the repeaters information (callsigns and frequencies)

Userradio settings:

a) Mode FM simplex (sameXknd RXfrequency)
b) Channel spacing 2BHz (FM wide)
c) TXCTCS$S7.4Hz
d) Scanning(recommended)
i) stop when Busy
i) delay 23 se®nds.

Some operating hintf$or using the Cros8and repeaters

To be heard by alhnd to avoid causingnterference, it is recommended to:
a) useprimarilythe VHRepeaterfrequencies
b) avoid usng Trou aux Cerfs (except if you have no other option);

c) avoid using UHF frequencies except if you are in a location where you can

access all 4 repeaters on UHF simultaneooslyave no other alternativie
d) if you hear someonen aVHHrequency it igenerdly best to replyon the
same frequency;
e) whendirect pathisweak,use differentrepeaters;
f) refer to attached coverage maps to select thest repeaterto use;

g) identify the repeater you are using as it help other to choose the right one

G a

G2 Olffooy O]l BSYIAPIMI S 5dz0 OFftfAYyITeT

h) leave a small blank of about 2 seconds after pressing the PTT before talking,

to enable all repeaters to biggeredandto ensurethat your first word
not truncated andransmitted over the whole network
i) enabling CTCSS 9'H4 on your Xis mandatory to access the repeaters;

J) permanentscanning of all the repeaters frequencies is also recommended.
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8.0 Etiquette:

a) Same a with standard practice by Radio Amateurs operators on all bands,
one should not transmit on a frequepavhich is being used so ast to
cause interference

b) ensure that the frequency is not in use for a few minutes before cakisig
you may not hear one side of an ongorwnversation particularly due to
the longrepeaterchain in Runion;

c) do not triggerannouncement®r press the PTlinnecessarilys it may be
a nuisance others

d) leave a blank of approxmately 2-5 seconds before replyingvhen in
conversation to giveachance to anyone wishing join;

e) do not add your own repeater to the network withbaonsultation with
MARSas you may create a loop which will block both islands networks.
Coordination is essential to avoid interference locally and between the
islands

f) to call simply, announce your call sigmdxstate your presence on the
network, so thatothers on standbyknowthat you are listening and ready
to enjoy acontact
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9.0 Appendix 1, ARRErossBandrepeaternetwork:

REUNION CROSS-BAND FREQUENCY PLAN (in MHz) Mauritius Frequency Plan (in MHz)
Grand Les La ' - . . Trou Aux Signal Grand
Coude NDDLP Avirons Chaloupe St-Gilles Villele Le Port Colorado ST André Salazie Cerfs Mountain Bassin Bar le Duc
FR5FR/R| FR5ZBH FR5ZBL FR5ZBK FR5ZAE FR5ZBI FR5ZAD FR5ZAF FR1ID/R FR5ZL/IR 3B8VTC 3B8VSM 3B8VGB 3B8VBL
145.150 145.175 145.175 145.350 145.350 145.250 145.250 145.225 145.225 145.325 0 145.325 145.475 145.375 145.550
@ @ % % ¢ %
431.100 431.100 431.050 431.050 431.025 431.025 435,100 435,100 431.200 431.200 431.675 0 431.675 ]0 431.675 < 431.675

Source: Above made with information received from ARRA, this is not the official ARRA frequency plan. For official ARRA frequency plan please consult 1) The recommended frequencies to use are the red frequencies.

http://www.arra.re or http://www.arra.re/relais-transparents. 2) If Trou aux Cerfs 145.325 Mhz is used the QSO will not be heard
in Reunion, however heard on all repeaters in Mauritius. Use this

a) If you enter a repeater on the red frequency your call goes in direction of the red arrows. frequency only if you have no other alternative.

b) If you enter a repeater on the blue frequency your call goes in direction of the blue arrows. 3) The blue frequencies are for linking the repeaters, do not use

¢) Mauritius is presently connected to the Salazie repeater on 145.325 MHz. the users in Réunion use the blue frequencies/path to contact with except if you have no other alternative.

Mauritius.

Above made with inforration received from ARRA, this is not the official ARRA frequencyRuanfficial ARRA fregncy
plan please consultttp://www.arra.re or http://www.arra.re/relais-transparents

For Reunion network:

a) If you enter a repeater o the red frequencyyour call gesin direction of
the red arrows

b) If you enter a repeatermthe blue frequencyyour call gesin direction of
the blue arrows

c) Mauritiusis presently conected tothe Salazigepeateron 145325 MHz.
the users in Rénion use the blue frequencieg¢path to contact with
Mauritius.

d) The radioihk between St André and Coloradepeaters isveak in the St
André to Colorado directignthis situation will be corected as soon as
possible by ARRA

For Mauritiusnetwork:

a) If you enter a repeater on the=d frequencyyou call will be heard also on
the red frequency and on thielack frequencyat Trou aux Cerfs.

b) The call will enter Reunion network at Salazie and gloardirection of the
red arrowsto allrepeaters in Reunion.
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10.0

Appendix 2,coverage prediction plots:

Thefollowingmobile coverag@lots shovsthe repeaterdownlink path Please
note that these arendicative and coverage may be better or worse depending
on the stationequipment antenna power output, feeder lengthetc.

You may prodce your own coverage mamvith your actual station
characteristics using Radio Mobile freeware by  VE2DBE
www.cplus.org/rmw/englishl.htmiThe topographic map is also free.

Trou aux Cerfs VHF:

Note: Yellow to Red is S9 and above

Page8 of 21

3B8CrossBand repeater user manuaiuthors: ARREG B8CW


http://www.cplus.org/rmw/english1.html

Signal Mountain WF:

Note: Yellow to Red is S9 and above.
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Grand Bassin VHF:

Note: Yellow to Red is S9 and above.
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Bar Le Duc VHF:

Signal (dBm])

Gignal [

121 #7 12 109 106 101 9
E_E] '

3 1

Note: Yellow to Red is S9 and above.
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11.0 Appendix 3,SMeter to dBm conversion table:

The followingable may be usefulor converting the $Meter readinggo dBm
for prediction pbts shown irSectionl1 (Appendix2):

S-points for frequencies above 30 MHz:
S-Meter| Relative
reading | intensity | Received voltaggw S OS A @3S R L2 ¢
S1 ¢ny BROnV [con R.9aw ¢cMnM R
S2 CnH RIONV [cHY [RB2aw ¢mop R
S3 coc K9nV |[cHH R30aW CMHO R
S4 gon RBONV|[cmc KB0CawW |¢mHO R
S5 cCHN BB20nV |cmn RO ¢cMMT R
S6 ¢My RB30nVi|cn RJ|798W ¢cMMM R
S7 CMH Rudo |p+R. B2fW ¢mnp R
S8 ¢c RJ/H®dp |pR. ¥3I0W ¢ pp R
S9 0dB pdn [mr R |5004W ¢ po R.
S9+10 |10dB [mc >kn R |50pW ¢cyo R.
S9+20 |20dB  |pn >len R |50pW ¢To0 R.
S9+30 [30dB [mcn |[pE RJ580pW [cco R.
S9+40 |40dB |pnn |pe R [508W ¢po R.
S9+50 [50dB  |1.6mV |cn R |56nW ¢cno R.
S9+60 |60dB  [5.0mV [t n R |560nW coo R.

It should be noted that this table shows specifications/theoreticales in
practice many radios -@eter are not accurate and depart from above,
particularlyat low and high signal strengthalues.

Pagel2of 21
3B8CrossBand repeater user manualuthors: ARREG B8CW



12.0
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Appendix4, Repeater information

a)

b)

All repeaters
i) transceiver: Alinco DB35;
i) modulation FM F3Ewide mode (25%Hz channel spacingdlesignation
of emission (16KOF3E);
iii) Continuous Ton€oded Squelch System (CTCSB4 HzRXand TX);
iv) precauions taken to protecthe repeatersTXfinal amplifiers:
1) additional ventilation: extractor fan on cabinet and fan on
transceiver (see photo below)
2) power output of transceiver will automatically be reducey half
in case of high temperature
3) Time Qut Timer (TOThasbeen set to 300 seconds
4) Possible lightning damages is mitigated lag glischarge lightning
arrestor, groundingbonding all elements of the repeaters and all
antennas are DC ground
v) the repeaters are irlocked cabinet to prevent any unauthorised
tampering, a copy of the keys of active repeaters are in custody of
MARS Secretary
vi) DR6350peratingmanual and spare fusdthve been placethside the
cabinets

Trou aux Cerfs;

i) Callsign: 3B8VTC

i) TRX Serial numbdv704954

iii) position: LattudeH n ¢ M ¢p Qowth, dorgu@ep {r 6 o m Bastdbn pQ Q
iv) height of antenna above sea level: 526

v) feeder lossVHF3.3@IB, UHF 6.38 dB

vi) EIRPVHF 36.70vatts, UHF 25.4vatts;

vii) power supplyNevada SM23S\W23 Amps

viii)antenna: Diamond X200;

ix) antennagain VHF6 dB, UHRBdBI

X) electrical supply redundanc 220VAC nvertor andstandby generator;
xi) road access by car: permit required.

Signal Mountain

i) Calsign3B8VSM

i) TRX Serial numbeW 704953

iil) position: Laitude 20°10'30.22'South Lorgitude 057°29'33.80East
iv) height of antenna above sdevel: 297m;

v) feeder lossVHF 2.351B, UHF 4.558

vi) EIRPVHF 46.34vatts, 38.7 W\tts;

vii) power supplySharman SM223 Amps

viii)antenna:Sirio SA270SN;

ix) antennagain VHF3.15dB, UHF5.45 dB;j

x) electrical supply redundancy: 22@&\C invertorand standby geerator;
xi) road access bgar (4x4 required)permit required.
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d)

f)

Grand Bassin

i) Callsign3B8VGB

i) TRX Serial numbdn705242

iii) position: Laitude 20°24'53.01'South Lorgitude057°29'32.42'East;

iv) height of antenna above sea leve02Z/m;

v) feeder lossVHF 3.54i1B, UHF 6.79B;

vi) EIRPVHF5.57 watts, UHR24.60 watts;

vii) power supplySharman SPS13380 Amps

viii)antenna:Diamond X200,

ix) antennagain VHF6 dB, UHR8 dB;i

x) electrical supply redundancy: standby generator (short power cut
before generator kicks in);

xi) road acess by car:yblic, no restriction

Bar le Dug

i) Callsign3B8VBL;

i) TRX Serial numbewW705241%,

iii) position: Lattude 20°12'25.07'South, Lorgitude 057°35'18.05'East,
iv) height of antenna above sea level: 621

v) feeder lossVHF 3.91B, UHF 7.59B;

vi) EIRPVHF31.91watts, 19.23watts;

vii) power supplySharman SPS13380 Amps

viii)antenna: Diamond -200;

ix) antenna gain: VHF 6 dBi, UHF 8dBi;

x) electrical supply redundanc220VAC invertorand standby generatagr
xi) road accesby car (4x4 required)private road, no restrigon.

Ventilation:

Two way radios are normally designed for a duty cycle of around 5% (i.e.
5% transmit time),if exceedng this levelthe radio will oveheat and
eventually blowut its final power amplifier This situation frequently
happen wherradiosconstructed for end users are used to buigbeaters.

In order to avoidsameit is essential to dissipate the heat generatedthe
higher duty cycle whesuch radiosused as repeatelis (up to 100%duty

cycle.

In order to dissipate the additional heatfan (as large as thiansceivej
has been placed on top tifie radios(see photos below)After a onehour
test transmission with the extra fan,the heatsink remained at room
temperature.

It should be noted that another fan has been ingtdlo circulateair within

the cabinet andfor redundancypurpose also that all sites are air
conditionedo N2 dzy R Hne [ 0
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Abovetemperature issudias been discussed with Alinco Isapport, they
also consider the measures taken (lower power and ventilation) adequate
but will not guarantee anything.

Therefore the risk of overheating the radsas caisideredlow, however
regular checks to ensure that the famse working properly needs to be
carried out as a routinenaintenance

Signal Mountairnrepeater:

N\
N\

Y
.

Thanks to 3B8FP for the photo.

Note also the ferrites on all the cable to the radiioreduce possible local
interferencebeing pickuped by the DC supply abgthe microphone lead
as the sites have marix from VHF to SHF frequencies.
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13.0 Appendix 5,0as made& photographs

Signal Maintain

MAURITIUS AMATEUR RADIO SOCIETY
(MARS)

Trou aux Cerfs

MAURITIUS AMATEUR RADIO SOCIETY

(MARS)

Pagel6of 21
3B8CrossBand repeater user manualuthors: ARREG B8CW



Grand Bassin

MAURITIUS AMATEUR RADIO SOCIETY
(MARS)

3B8VGB

Bar le Duc
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