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Abstract As far as technol ogical improvements on HF
. h h f wh oes I haven't heard of nuch 1lately, Paul
This paper presents some ! OU‘g-tS of where me naldo still has a couple of Packet Adaptive
are now and where we are heading 1n the Mbdem (PAM) prototypes built, but no aqpe has done
har dware evol ution of Amateur packet radio. It any serious experinents wth them ese modem
may be a di sappoi nrt_‘rrent to some int atf Itl ralses devi ces were described in the Second ARRL Cornputer
nore questions than It answers. o Teel 11 1S Net wor ki ng Conference Proceedings and are a first
vital ot raise these questions now, since this is step toward minj mum shift-keyi ng (MSK) Operat ion
where we need the nost work. on EiF. W need someonelto i cK [lj t he 1?)all anﬂ
; : . . test these devices, or alternative come up wt
Amateur Radio is a hobby for 'Radio sone other scheme of increasing the data speed on
operators. It seens that a lot” of us (nyself HF packet .
|_ncl_uded2 have either forgotten that, or aren't
willin o spend the tine 1n RF design any nore. VHF/ UHF Packet QOperation
e ongest ot CwbCland ot Py o0 ver i &
channel congestion) we 0 i i
tricks' ‘rather than'look at the pasic problem  yue ahd ObF.P*Smt °8r° | Be' Combon” baRa' afd
Boy have we becone spoiled!  Wile we have frequencies of use are as fol | ous:
advanced greatly in a short tine |H the digital
end of packet Tadio, —our RF technol ogy Ia%s Two Meters (These are fairly standard
further and_further behind (Just by staying at [he nati on-w de)
saime place). Theie have been only 6ne or two

contributions made in the |ast year or so.

bad when one |ooks at

This is particularl ¢
e Amateur Packet Radio

the overal |l picture of t
Network. For the last six months all | have hear
is the same question: ere I's the Networ
Layer?" | hate to be the bearer of bad ne\i\s but
t hat |sn'td forts should Tbe
concent r at ed. > ) canps are
rogressing fine, which just adds to the problem

W can t%ls be? The answer is in the term
""overhead". It doesn't matter if Virtual Grcuits
or Datagrans are us(?d, both wll add a ot of data
that must be_passed over the same already crowded
RF pat hs. Thi s neans either nore packets or
'onger packets will be flying through our RF. I|f
you thi nk our channel s are congested now, just
wait until the packet switches come on-1linel

answer to the question of where do we need
the nbst work in packet radio_right now is
therefore sinple, ALL PHASES OF THE"RF WE USE
Havi ng said that, | must now back down and admt
t hat cannot/wi Il not alter my own course and
roceed into the RF domain, | a]rﬂto involved In
he Network Layer devel opnent. e above comments

are nmeant as a challenge to all I\};E)SEO%I%B \P&‘j&

the expertise to work in RF. )
HELP! " We need newer and faster radio and nodem

desi gns,
HF Packet Qperation

In the |ast year
rowh in the amunt

there has been a | arge
of HF packet operation.

most all of this operation has been centered
around the frequency of 14,103 mHz. The present
technol ogy bei ng lésed is 200 Hz ?hlft AFSK. 30% bRS
| ower sideband. ince thrs one frequency is beinhg
used both in the U S. and Europe, Ll_t hga PecPﬂe
quite crowded nost of the tine. 0 add to the
problem some conplaints have been surfacing about
Interference fromthe packet operation to nearby
DX beacons operating on 14.100 mHz, which are used
to detect band openings.

Bob Bruninga, WB4APR has been operating an Hr
station/gateway on 10.147 (USB) for over % ear
now. AS TTOre equipnent . 1S becoming available to
operate 30 neters, it mght be time to nove sone
Olf3 the auto-forwarding stations, from 20 neters-to
30 nmeters. This mght help reduce the congestion
on 14,103, show nore acfivi tty on 30 neters, and
heIP the DX amateurs all at the sane time. |
woul d hope to see nore operation on 10.147 mHz
over the next year.
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145.010
145.030
145.050
145.070
145.090

220 myz, Low speed channels (1200 bps):
(these have been requlested from T-Marc
inthe D.C. area, the last five may have

other services on them by now).

mHz
mHz
mHz
mHz
mHz

§most1 National Backbone),
some {ocal net operations),
(mostly local net operation)
(some local net operation).
(some local net operation).

0 mHz (sonme east-coast backbone).
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440 mHz narrow band channel (1200 bps)
(again, requested of T-Marc in
area>

441. 000 mHz
440 mHz W de-band channel s

100
centered around the f_o?lovm'
(requested of T-Marc in the

the D.C.

kHz bandyi dt h
nB freq.):
.C. area)

| should point out that the above frequenci &
have NOT been set asi ge slpemflcall Z for' packe
radio at this point ut rather maybe available
tor Use | F V& NEED THEM



They were requested to be set aside for
packet use by one of the |ocal Washington D.C
clubs (Tri-State Amateur Radio C ub). need to
get some radios up on these frequencies before yet
anot her voice repeater uses themup, or they are

given to sone ot her spectrumstarve servi ce.

At this tine there has not been nmuch work in
trying to get frequencies assigned to Racket radio
in either the 9(8 mHz band or the 1215 mHz band
(in the Washington D.C. area at |east).

M chi gan Packet Radio Frequency Plan

Anot her
recently from M chigan. .

packet radio frequencyf plan surfaced
Aﬂgarent y there was a
d- Novenber

state-wide neeting in m of 1985, the
results of which are as follows:
144-148 mHz
parently the Mchjgan Repeater Council does
not coordinaté packet channels on two neters, so

the follown

is by "gentleman's agreement" rather
than an offiglal J (?I i g
4.9

coordi nation:
. Experi mant al
Local Area
Local
Local = A
Non- Di gi
| nter-
Local
Local
Local k
Experimental and Q

QRP)

miz
miz
miz
miz
50 miz
miz
090 miz

The M chi gran group took a different I
for 220 mHz. They reserved several frequencies
or, -dupl ex |'owspeed repeaters and sinplex
di gi peaters, and four freqs for 9600 bps test
channel's, but fushed the 'hi gher speed packet
operation up to 430 mHz, wth only 50 kHz channels
fevleln there. The rest of their
ol I ows:

220 mHz | owspeed (1200bps) ful | - dupl ex
repeater = channel s:

IN

approach

bandplan IS as

mHz
mHz
mHz
mHz
mHz

mHz
mHz
mHz
mHz
mHz
mHz

mHz/ .
mHz/
mHz/ 222.22
220 mHz sinplex |ow speed channels:
220. 74 mHz, 220.76 mHz, and 220.78 mHz
220 mHz 9600 bps channel s (uncoordinated):
220. 825 mHz, 220. 875 mHz, 220. 925 mHz, 220. 975 mHz

ni net een coordi nated 50 kHé

There would be

channels for linking in the 430-431 mHz ban
segnent as foll ows:
430.025 mHz 430.275 mHz 430.525 mtz 430.775 mHz
430.075 mHz 430.325 mHz 430.575 miz 430.825 mHz
430. 125 mHz 430.375 mHz 430.625 miz 430.875 mHz
430.175 mHz 430.425 mHz 430.675 mtz 430.925 mHz
430.225 mHz 430.475 mHz 430.725 mte.

. The above information is bei n% iven here
?I’II’T&I’Hy to show that there are frequencies out
here (for nost of the country at |east), and that
the packet community |S being recognized and
served by the frequencty coordinating bodies. |t
IS al so"bein #ven_ 0 gh()‘ efully)y aid in the
devel opnent otg equi pment B¢ these bands.

Sinpl ex vs Full-Dupl ex D gipeater Qperation

~ Wy back when, when packet radio was still
mai nly “in Vancouver, was pushing the use of
full -duplex repeaters. At the “tine was
convinced of the error of ways (at K8MMO's
house one night, | renenber). A sinplex
di ?I peater is ?/UCH easi er and cheaper to put up.
Wth just a TNC and a radio {ou too can gut UP a
simplex digipeater. = The only disadvantage of a
sinplex digipeater is the |ower throughgut. S
the loss of tgroughput made up by the cheaper cost

5.2

of sinplex digipeaters? \éIl, I'mnot sure, but |

feel it is tine once again to | ook at repeater
operat i on.
Sone of the advantages of sinplex digipeaters
are:
A The cost of a sinplex di (I;i peater is MJCH
smaller than that of a full-duplex one.
B. The conplexity of a sinplex digipeater is
al so much less, especially’in the RF
plumbing required (ie. filters).

C. A simplex di%1peater is al so ph{sically
smaller, alIowing it to be placed in
renote areas nore €asily.

is |less

D. Since there is |ess equipnent, it
and

likely to require naintenance,
| ess control circuitry may be needed.

E In order to use full-duplex to full
advantage, user radios should also be
capabl e of full duplex operation, driving
the user cost up drastically.

.. The only real disadvantage to sinplex

digi peaters 1§ that it has less throughput than a

fu%l-d_upl ex type repeater. Sone of ‘the reasons

for this reduced throughput follow

One reason often nentioned for reduced
hroughput of a sinplex digipeater is that it
nme-Shares the same frequency for both receive
d transmt, thus reducing the throughput by at
st 50% Actually, this 1is not comp%ete|y true
n one considers ‘that full-duplex operation uses
two frequencies. two separate sinplex
di gi peaters were put on the frequencies used by a
fu%l-du‘ | ex digigeaters, al most all of the channel
capabi 1p|ty can_be recovered. The only amunt of
channel capability still |ost would be the
receive/transmt tdrn-around tine, both at the
i ndividual stations and at the digipeater.

. The other major |oss of channel throughput in
a sinplex digipeater systemis due to the hidden
station syndrone. Sinte stations using the sane
di gi peater may not be able to hear each other, one
station may start transmtting a packet to the
di gi peater ~ while another station was already
sending a packet to the digipeater, or some other
station on the same fre?uency, causin% a coll

data. In

n

t
t
a
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a
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and possible loss of ¢ ul | - dupl ex
digipeater operation this would be much |ess
Il%e y to happen, since all other stations would

hear any station that starts to transnit on the
repeatef input (except for the small transition
tine between receive and transmt at the
i ndividual stations) on the repeater output.

Cross-Band Qperation

Sone hans have sug ested that in order to
reduce the anount pl unbi ng needed at
digi peaters that the digipeaters receive on one
band and transmit on another band. This cross-
band operation would allow full-duplex operation
at reduced cost and size.

Channel Access Methods
How stations gain access to the RF channel to
ass data is another descision that nust be nade.

ome of the different systens to chose from are
|isted below.
Al oha Type Channel Access Method

The first mmjor packet radio_network
was the Aloha Network built 'in Hawaii. The Al oha
Network used the RF channel by having a station
imediately transmt data whenever it had sone to
send. Collisions of transm ssions were detected

by not receiving an acknow edgement of the data b
a certain time.  The theoretical maxi mum channe
utilitization using pure Aloha is 18%

Slotted Al oha Channel

One of the prolblenms with pure Aloha js
that apyone can transmt packets at any time. (ne
nmet hod ‘to increase channel utilitization IS to
di t potential transnit time into discrete
tinme-slices or slagts, each of which is slightly
than the time it takes to send a packet:

Access Met hod




Once the stations are synchronjzed (usually b
having a master_ station transmt a short c OCK
pulse), a station will only transmt at the
Je%in_ni_ng of aslot. This reduces the anmpunt of
collisions, since stations wll no longer
acci dent al 1{ transmt part-way through another
stations packet transm ssion. ackets €lther make
it through fully, or fully destroyed. Usin
Slotted "Al oha ]Just _about doubles the channe
throughput to about 37%

Reservation Al oha Channel Access Method

.. . Another nethod used to inprove channel
utiljitization over pure Aloha is to reserve
specific time slots for each station to transmt
data. There are several different schenes as to
how these reservations are nmade and mai ntai ned,
but basically the){] all assign tinmes for stations
to transmt, “thereby greatly reducing collisions.

Token- Type Channel Access Method

Yet another method of controlling access
the data channel is to allow transm ssions bK_ a
ion only when it has "permssion”, This
in the formof a "token".
back and forth by all the

are

to

st at |

[.'Il_e_rm ssion 1s usuall
his token is passe

stations on the channel. Wen a station receives
the token, it checks to see if it has data to
send. If it does,

it sends the data, then Easses
on the token to the next station. If it has no
data, it immediately passes on the token to the
next St at1 on.

Among the disadvantages to token t ype
access nmethods 1s that they must be car_efuﬁy
super vi sed. I'n order for additional stations to
be accepted onto the channel, they nust somehow be
added to the token-passing |ist, ~ The easiest way
to have this function properly is to have a mastef
station nonitor the token passi n? and all ow new
station(s) in whenever it has the foken.

Carrier-Sense Miltiple Access (CSMA)

) The method we Amateurs presently use to
gain access to the RF channel is through a system

called Carrier-Sense Miltiple Access, or MA,
CSMA is a fancy termfor how we hanms have shared
our spectrum space all these years. Basically it
means you are supposed to lisfen for others before
you transmit. If you hear soneone else on the
channel. you Wait until they are done before you
start transmtting. Wth rmny people conpeting

for the same channel, CSMA i$§ a good nethod to

control channel access.

. The bi ggest probl em associated w th
simple CSMA is™what is_called e "hidden
transmtter” situation. There is a possibilli tP/
that whenever a hal f-dupl ex channel is used, no
all stations can hear all other stations. In
fact, wth the Amateur Packet Network of today
wth sinplex digipeaters, this is quite |ikely:

Wenever a station is hidden from another station
the possihility of both of themtransmitting at
the same time exists, since they cannot sense each
The possibility of collisions expands
with the additi'on of each station that
hear another station. The degradation of
the channel quickly reaches the point~ where there
are nore collisions than nornmal transm ssions.
Several schemes have been devised to overcone this
situation.
e system for recovering from
in a CSMA environent involves
"persistence”. Persistence has to do with how a
station handl es access to a busy channel when it
has data to send. Supgose a station has data to
send, but detects the channel is buse/. One net hod
of handling this situation is for fhe station to
transmt itS data as soon as it thinks the channel
Is free. ~ This is called |-persistence because the
probabilit K of the station transmtting when
detecting the idle channel is 1

The ot her extrene in persistence is
Iled nonpersistent CSMA. In this case, when the
ation detects the busy chapnel, it doesn't wait
or the channel to becone free and i nmedi at el
ransmt.. Ratker, it WAitS a random amount o
ime and then tests the channel a?a| n. It the
hannel is free, it wll transmt. f the channel
S
e

col | i sions

a
t

i the station repeats the wait and

still busy,.
st cycle until the channel becomes free.

—— —~+—~+—h(n O
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A third persistence scheme is called p-
his is a conpraom se between r_ﬁe

persistent CSMA.

above two systems. \Wien a station has data to
send, it will first check for an idle channel
condi tj on. |f' the channel is free, it wll
transmt its data with a P[Obabl_llty of p. If the
channel is busy, the station will ‘wait until the
channel is idl'e before invoking the probabilitv

test for transmission. If the value of pis
different for each station, this can reduce the
potential for collisions of transnissions.

CSMA with Col |ision Detect

) A nmodification to the basic J M
ation involves nmonitoring the channel while
r . This means a %ull-_du [ 'ex channel
el ng used. [f, while transnmitting data, a
ation detects that its data is not what™s on t-he
channel , anot her station has taken over the
channel and the monitoring station should sto
transmtting. Since all stations can now hear a,l?
other stations, the hidden station problen is
al nost _conpl etelg el imnated. Thi s collision
det ection can elp reduce the nunber of
collisions, at the cost of all stations being
required to operate in full-duplex node. full-
dupl ex capabil ity is possible, CSMA-CD can be the
nost effective usé of a channel.

Busy- Tone CSMA System

Anot her method of reducing collisions on
a CSMA channel is to use a busy-tone to indicate
when the channel is being used. ThisS requires
that the channel is being controlled by a master
station wth which the _|nd|V|dua1y stations
communj cate. It also requires that a secondarv
channel be available to transmit a busy signal.
Thi's secondary channel does not have to be afull
data type channel as the presence or absence of a
busy si'gnal is the only information carried on the
secondary channel. \Wiénever the naster station is
receiving data froma station, it sends out the
busy-si gnal on the secondary channel. Once the
mai N data channel 1s free, the master drops tkhe
busy-signal.  The indivjdual stations monitor te
channel”_ for the busy-signal before transmittine
data.. This system al so hel ps reduce the amunt of
collisions duée to hidden stations, although not as
effectivel v as the collision detect mechanism
described above.

) While this busv-signal svstem does
i nprove channel access, It “is not as effective as
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the CSMA-CD. system mentioned above, for about the
sane conplexity. This busy-signal system has been
tried . on the Amateur bands, and it iS more
effective than the sinple CSMA we presently use.

Wth the above in mind, lets |ook at hew
these trade-offs are nade in two different parrs
of the packet radi o network.

I ndi vi dual User/Local Network Operation

We are using sinplex di ?[ peaters almost
exclusively at thiS point. | believe this is ti-.
best use Of the RF channels we use at this, goiwr-
Ful I -dupl ex repeater operation is not feasible on
two meters with our present allocation, since the
five main channels are right next to each other In
frequency. In some areas, full-duplex (voi-:e

type) repeater assignnents nmay be available, bot
are the users willing to pay the added costs t=o
ut up a full-duplex digipeaters? From what I
ave seen, the answer is no. |t appears that a
nore pal atabl e solution to channel congestion :=
to put up rore digipeaters. Brian, WB6RQN tried
to run an experinment by putting his Unix system on
the AMRAD voice repeater (147.81/21 mHz(}

test was met with a great yawn. dmttedly, tne
repeater |ost some coverage part of the way ir: -~
the experinent due to loss of antenna height .-
the repeater. | don't think this was the mair
reason for the lack of interest. T think thar
body has accepted sinplex digipeater

nost every
or now.

operation for packet use

Cross-band operation is not a viable optic-n
for the user/Local net due to its added expen=ze
|l‘ort_a second rig and antenna system at everv
ocation.

. | nentioned that some hans have used a busv-
signal system wth digipeaters to reduce



col l'i sions.

If the users are willing%_lto pay for
anot her receiver (or be lucky enough t

ofind a

repeater pair to use), this systemmy be a viable
alternative. It does greatly reduce the hidden
station problem without requiring full-duplex
operation at all locations, as CSMA- woul d.

My concl usi on however, is that at this tinme

si npl ex repeater operation is still the best way
to go for Local Network operation. In the future
this may change, especially if the Local Network

becomes’ nore of.a cellular type operation at 900
mHz. For now, if a channel ¢get too congested, it
is easy enough to put up another  sinplex
digipeater (ala FM voice repeater growh).

Local Network vs Backbone Network

| wanted to nention briefly that there should
be a re-thinking of how our packet channels are
being used. Both the M chigan Bandplan and the
Tri-State frequency requests indicate the use of
sone frequencies fof "local networks", while other
frequencies have been_set aside for_"network
backbone" operation. This is a very inportant
oint. W should start using the "local network"
requenci es for small areas, “such as small towas
or one part of a netropolitan area. These local
network frequencies would be re-used by other
smal | groups far enough away to avoid conplete RF
overlap (if we use-sinplex digipeaters, the
occasi onal overlap won't affect “operation nuchi){
he local networks would then have access to the
backbone via dual-port di%‘ peaters or multi-port
packet switchess. A local area digipeater or
packet swi tch should only covehr_ a? much as it
needs to for the laocal group. ~ This frequency re-
use works al nost |ike the cﬂ | ular szstem wher e
each |ocal network is a "ce and t he cells are
hooked together by the backbone.

The main idea | want to get across is that
putting up a super-digipeater for "l ocal "
network™ can be counter-productive. The super-
di gi peaters work best for-the backbone, where the%
need to reach as far as ]EOSSI ble (remenber, we cal

y chain eight of them together). Keep the
net wer-k" di gi peater coverage within the
area.

"local
[ ocal

Net wor k Backbone RF (peration
There have been nmany different

sug[gest i ons
ar

for how we should construct the RF p: of the
network backbone. Presently, we are using sinplex
di gi peaters here also. OnCe again, | think this
is  mainly because they are cheap to put up.
Anot her reason is that “up until recentlgx if a
digi peater was to use something other than the
main frequency, It would it have to use two TNCs
and t radi 0s.

Wwo
(One of the comon suggestions nmade for use of

_ourI frés:quentc_l es bforf the networIF< backborlle |_sfto
i irection requency.  For exanple, 1f a
pggkzt is to be r%utedqsoutg froma switch, the
packet woul d be sent on one freﬂuency_ Packet s
oing north woul sent on a different
requency. East and West bound packets woul d be
sent on still different frequncies.

. This idea requires a |lot of smarts in the
swtch, so it can control which radio channel to
send the data, and therefore which radio. W
shoul d be able to do this soneday, bu} it d‘ray be
beyond our reach in the near future. n addition,
this adds a lot to the cost, size, and antenna
requi rements of the digipeater or swtch.

What ' s Happeni ng Now?

Present packet operation is still nost Idy on
two neters at 1200 ?ps usin% Bel | 202 type nodens.
As an exanple, alnpst all of the éast-coast
backbone operation is still on 145.010 mHz.

One inprovenent is that some |ocal areas have
begun using the other two meter packet ﬁhanne S a
| ocal networks as suggested ahove. ese |oca

networks are usually concentrating around a |ocal

acket bulletin board (PBBS). | n" the \Washi ngton
.C. area for exanple there are at | east two
di fferent roups_using 145.050 mHz for |ocal

network traffic, The use of "Su?er-Digi eaters'
seems to be fading, except for the backbone. I'n
order to reduce the channel congestion (especially

whil e using hal f-duplex di ipeatersL this trend to
| ocalized networking will %e very beneficial.

At the Fourth ARRL Computer Network
Conference (March 30, 1985 in San Francisco) Steve
Goode, KI9NG descri bed a nethod of modifg| ng the
Hamtronics FM5 220 mHz tranceiver for9 600 bps
operati on. Since then TAPR has nmde boards
aval lable for this nodification, and sone hans
around the country have tried this nmod on various
rigs, wth di fferent degrees of success.
Unfortunately, I have heard some negative comments
aboyt the use of these "off-the-shelf" rigs when
nmodi fied for high-s peed packet operation,
especially in uncontro_fl_ed enviroments (such as
one mght “expect at a digipeater |ike WB4JFI-5).

e
roblens encountered is to replace t%_e standard | F
ilter(s) in the modified radios wth slight
w der ones, allowng nmore "slop" In the
bandw dt h.

Moving to 220 mHz, The_First Step

In order to reduce the ampunt of traffic o
tnetwork backbone, | propose that_ we ke th
|

One suggested nethod of curing sone of tP
|
|

h

|
al

step to 220 mHz operation. This step |
[ simple, we just add a 220 mHz 1200 bp
I gi peater . wherever there_is a tw nete
i gi peater in the backbone. This parallel pat
can be enchanced at various points by |nstaII|n§
dual -port digipeater (ala Jon Bloom KE3Z an
Xerox 820 board) instead of the normal TNC tyP
digipeater. This parallel path will allow us
check the RF paths and al so provide m)r% Etit
|
c
0

e
rs
1T
gl
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d
throughput on ‘the network. Heavy users of |
backbone (PBBS's) could then use one path whi
the other path could be used for lighter traffic.
Anot her advantage of going to 220 mHz even at 1200
bps is that it Teduces the nunber of stations that
have access t0 the backbone directly, thereb
reducing channel occupancy, since not as many ha

have 220 mHz capability.
AMRAD shoul d be making this first str?]g) about
are 1 nproving
peater with access on

the tine of this conference. W
WB4JFI-5 to a dual - port d|g|

lf:oth 145.010 mHz and 221. 010 mHz, both at 1200 bps
Oor now.

9600 bps on 220 mHz

As nmentioned earlier, s
made to design hi gher speed
Steve Goode, KING did a good
nodi fication to the HantTonics
some hans have found that they have
fight the rig to keep it operat_in%

that this is at least partially due to the

t the FM5 is still basically a voi ce_tﬁe
optim zed for voice operation (especially
bandwi dth departnent). at we really need
radio that was designed from the ground-up as
"RF- Mbdent' rather than a voice rig.

Anot her person that has felt that way .is
Fields of Boston, Mass. has been working
while now on a conplete ZZOVWHZ I’ﬁdlﬂ t hat
signed to be an RF nodem ile he hasn't
ished it yet (last I heard) it sounds
S
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ome effort has been
radios at 220 mHz.
job_on his_"nodent
FM 5. Even so,
to continually
properly.

%

Anot her effort bei ng made on the 9600 bps 220
Hz front s being done by the AVRAD crowd.  Chuck

lips, N&EZV (of spread spectrum fame) and
N4ICK are working on a 220 mHz RF-
design. It_is suprising how nmuch like a
em it |ooks. The; are presenting a paper _on
heir design ideas elsewhere in theSe proceeding
0 not steal their thunder here.

will
| hoEe 1986 will be the year for 9600 bps 220
mHz packet radio, Its overdue and needed

desperatel y.

56kbps Design Request by ARRL Digital
The ARRL Dig%_tal Commi tt ee rﬂet

at New ngt on. and one of the itenms on the

agenda was (suprise!) hi gher speed radi os. The

comittee came up with a wish list for tt}% d85|9n
of a digital radio for high-speed data. € basrc

est| oot

Conmi tt ee
| ast Decenber

desi gn gl nvol ves the use of 'a data interface/lF
nmodem fol lowed by a transverter to the band of
choi ce. The |F rqutuency info of the datall

interface should be 28 mHz Wt 'evels to matc



standard transverters (around 10 mw?).  The data There is a world of variations available for the
Interface shoul d_accept standard serial data RE digital designer. ~Just tell us what you need,
signals at either TTL or RS-422 l|evels. The data and we will supply the bits! 1f this sounds a bit
signal s should be as follows: like | ambegging,” | am | WANT FASTER RADI CS!!
Si gnal Data/l F TNC Ref er ences
RxData TS R naldo, P. L., "I ntroducing: the Packet
TxData === Adaptive Mdem (PAM", Second
RxClock gx1 speed) ---> Al Amat eur Radi 0" Computer
TxClock (X1 speed) ---> Networking Conference. ARRLC,
Data Carrier tect ---> 1983
Request-to-Send <-—— . )
) ) Brooker, J., et al, "M chigan Packet Radjo
The signalling speed of the conplete Frequency Plan", Packet Radio
data/IF/transverter chain should be at |east 56 in Southern Mchigan (PRISM,
kbps, preferably using standard FSK FM nodul ati on. Nov. 17, 1985
The bands of operation should include 220 mHz, 440 ]
mHz, and possibly 900 and 1215 mHz. |t should Tanenbaum A S., "Conputer Networks", Prentice
operate in a 100 kHz channel, and should provide a Hall, 1981
cEL’ean RF output. Full duplex operation of the T
Data/l F interface should be possible, and the Goode, S. "Mdifying the Bamtronics' FM5
Rx/Tx switching speed should be extrenely fast. for 9600 gs Packet Cperation"',
o . Fourth Al Amat eur Radi 0
Anyone W shi n% a nice RF challenge shoul d Cofiputer Networking Conference,
| ook no further. radi o that neets the above ARRL, 1985 - - -

specs woul d be very wel cone indeed! o )
Phillips, C. and Kesteloot, A _ "A H.gh Speed RF
' A Anat

Concl usi on Modent', Fifth eur
- ) Radio Ootrpiiter Networking
Unfortunately, we have not progressed in the Tonterence, %mu:;— 1986 ——

RF portion of packet radio devel opment as quickly o

as we need to. There is still a_lot of roomto Kestel oot, A, "An Aiplication Note Describin
experinent with radio designs.  The should be a A Hi gh- Speed Phase- Coherent Fs
vvegcoma chall enge to some enthusiastic Amateur out Generator”, Fifth ARRL Amateur
there who knows RF, and wants to |earn about Radi o Corrputer Netwarking
digital transm ssion nethods and packet radio. Tonférence, L, 1986~
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